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Alfred Bradley (Jough, M.A., Ph.D. f 

Sometime Casbenl Scholar of St John’s Collt'gc*, Oxford. English Lector at tlie ■! Trier. 

University of Kiel, 1896-1905. [ 

Algernon Charles Swinburne. [ Tourneur, Cyril. 

See the biographical article : Swinburne, Algernon Charles. v 


Augustus Edward Hough Love, M.A., J).Sc., F.R.S. 

Sedleian Professor of Natural Philosophy in the University of Oxford. Secretary 
to the London Mathematical Society. Hon. I'Vllow of Queen's College, Oxford ; 
formerly FcUow of St John’s College, Cambridge. 

Arthur Francis Leach, M.A. 

Barristor-at-Law, Middle Temple. Charit\' Commissioner for ICngland and Wales. 
Formerly Assistant Secretary to the Board of Education. Ke'llow of .Ml Souls 
College, Oxford, 1874-1881. Author of English Schools at the He/ormatton ; cVc. 


Variations, Calculus of. 


Udal, Nicholas. 


Albert Frederick Pollard, M.A., F.R.Hist.S. r 

Professor of English History in the University of l^>ndon. Fellow of All Souls I 

CoUege, Oxford. Assistant kditor of the Dictumarv of National Biography y 1893- < VcmigU, Pictro Martire.. 
1901. Lothian Prizeman, Oxford, 1892 ; Arnolfl Prizeman, i8<)8. Author of I 
England under the Protector Somerset ; Henry VII/. ; I.i/e of Thomas Cranmer ; Ax:, v. 


Sir Archibald Geikie, K.C.B. 

See the biographical article : Geikie, Sir Archibald. 

Rev. Alexandek Gordon, M.A. 

Lecturer on Church History in the University of Manchester. 


I Vesuvius {in part), 

f Unitarianism ; 

\ Valdes, Juan de. 


Augustus Henry Keane, LT..!)., F.R.CJ.S., P\R.Anthrop.Inst. (Tripoli: Norik Africa {in part); 

Emeritus Professor of Hindustani at University College*, London. Author off 
Ethnology ; Man Past and Present ; The World's Peoples ; \ 


Sir a. Houtum-Schindler, CJ.E. 

General in the Persian Army. Author of Eastern Persian Irak. 

Alexander John.ston. 

See the biographical article : Johnston, Alexander. 


[ Urmia, Lake of, 
j United States: History {in pan). 


Rev. Alexander James Grieve, M.A., B.D. [ 

Professor of New Testament and Church History, Yorkshire United Independent I Ursula, St {in part). 
CoUege, Bradford. Sometime Registrar of Madras University, and Member of j 
Mysore Educational Service. ^ 


Andrew Jackson Lamoureux. ( Venezuela : Geography and 

Libranan, CoUege of Agriculture, Cprnell University. Editor of the Rio | Statistics. 

(Rio de Janeiro), i879'-I9oi, \ 

Andrf w Lang. | Totemism. 

Sec the biographical article : Lang, Andrew. 

Auguste Longnon. ^ 

Professor at the CoUege de France, Paris. Director of the kcole des Hautes lltudes. Troyes : Counts of Troyes ; 
Chevalier of the Legion of Honour. Author of Livre des vassaux du ComU de Cham- Vermandois, 
pagne et de Brie ; G^ographie de la Gaule au VI siicle ; Atlas historique de la Prance 
depuis Cisar jusqu’d nos jours ; &c. 


Rev. Allan Menzies, M.A., D.l). f 

Professor of Divinity and Biblical Criticism, St Ma^'s CoUege, St Andrew.s. Author •! United Free Church of Scotland, 
of History of Religion ; dkc. Editor of Review of Theology and Philosophy. I 


Alfred Morel-Fatio. 

Professor of Romance Languages at the College de France, Paris. Member of the 
Institute of France ; Chevalier of the Legion of Honour. Secretary of the Ecole 
des Chartes, 1885-1906. Author of UEspagne au XV P et au XV IP sidcles. 


Vega Carpio {in part). 


‘ A complete list, showing all individual contributors, appears in the final volume. 
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Alfrki) Newton, F,k,S. 

See the biographical article : Nuwton, Alfred. 


riojcan; Touracou ; 

I Tree-Creeper ; Trogon ; 

I Tropic-bird ; Trumpeter ; 
I Turkey ; Turnstone. 


Alfred I'kter Hillier, M.D., M.P. r 

Autlior of South African Studies) The Commonweal) ik.c. Served in Kaffir War, I 

1878 1879. Partner with Dr L. S. Jameson in South Africa till 1896. Member of ' Transvaai I History {in parl)» 
Reform Committee, Johannesburg, and political jirisoner at Pn^toria, i8()5 ’i896. 1 
M.P. for the Hitchin Division of Herts, 1910. \ 


I'he Rkv. Aiighstus Robert Ruckland, M.A. ( 

Secretary of tlu^ Religious 1 'ract Society, London. Morning Preacher, Foundling | Tract : Tract Societies. 
Hospital, l-ondon. Aullior of The Heroic in Missions : Ac. y 


Archibaij:) Sharp. f 

Consulting Engineer and Chartercid Patent Agent. I 

Arthur Symons. ( 

See the biographical articK* : Symon.s, .Arthur. I 

Arthur William Holland. / 


Formerly Scholar of St John's College, Oxford. Bacon Scholar of Gray's Inn, 1900. { 


Tricycle, 

Verlaine, Paul. 
Utrecht, Treaty of. 


Alexander Wood Kenton, M.A., T.E.IL ( 

Puisne Judge of the Siijin'me Court of Ceylon. Editor of Encyclopaedia of the Lattes j Trade Marks (in pari), 
of England. I 


Brander Matthews, l.L.J)., Lrrr.I)., D.C.l.. ( 

Professor of Dramatic Eitt?ralure, Columbia University, New York. President of I TwoSh M^rlr 
the Modern Language A.ssociation of America (T910). Author of Etenrh Dramatists j * 

of the tQth Century ; tS:c. 


Sir 


Bovkrton Redwood, I).S( F.k.S. (Kdin.), F.T.C., Assoc.Tn.st.(!.E.> 
M.Inst.M.J.<:. 

Advi.ser on Petroleum to tb(‘ Admiralty, Home Office, India Office, (^or})oration of 
London, and I’ort of London Authority. President of the Socif‘ty of Chemical 
Industry. Member of the Council of lh(' Chemical Society. Member of Council of 
the Institute of Chemistry. Author of Cantor Lectures on Petroleum ; Petroleum 
and its Products ; Chemical Technology ; &c. 


Vaseline. 


Benedict William CiINsberg, M.A., LL.l). c 

St Catharin(‘’s College, Cambridge^. Barrister- at -I-aw of the Inner T'crnple, J 
Formerly Editor of The Navy, and Seert^tary of the Koyal Statistical Society, j *®"“*»®* 

Author of Hints on the Legal Duties of Shipmasters ; &c. I 

Charles Arthur ('onant. ^ [ 

Member of Commission on International Exchange of U.S., 1903. 'I reasurcr, j ^ 

Morton Trust Co., Nt'w York, 1902 i<kr». .Vuthor of History of modern Banks | *"WSl company • 
of Issue ; The Principles of Money and Banking ; i^c. ^ 

Rev. Charles Anderson Scott, ^l.A. f 

Dunn Professor of the New Testament, 'JTioological College of the Presbyterian •! Ulfllas. 

Church of England, (Cambridge, Author ol Ulfllas, Apostle of the Goths ; &c. I, 

Catherine Beatrice Phillips (Mrs W, Alison Phillips). T 

Associate of Bedford College, London. I UniCOrn. 


Charles ('rawford Wiunerv, A.M, 

Cornell University. Assistfiut Editor nth Edition of the Encyclopaedia Britannica, 

Hon. ('arkoll I)avtd.son Wright. 

Sec the biographical article : Wright, Carroll Davidson. 


/ United States : History {in 
\ part). 

[Trade Unions: IJniled States, 


Sir Charles Norton Kdgcumbe Eliot, K.C.M.(L, 1J..T)., D.C.L. 

Vice-Chancellor of Shclfield University. Formerly Fellow of Trinity College, 
Oxford. H.M.’s Commissioner and Commander-in-Chief lor the British East 
Africa Protectorate ; Agent and Consul-General at Zanzibar ; Consul-General for 
German East .Africa, 1900-1904, 

Charles Francls Ateinson. 

Formerly Scholar of (Jueen’s College, Oxford. Captain, 1st City of London (Royal 
Fusiliers). Author oi 'J'hc Wilderness and Cold Harbor. 

Cxrlton Huntlev Haves, A.M,, Pn.I). 

Assistant Professor of History in Columbia University, New York. Member of the 
American Historical Association. 


Turks. 


Transvaal : History (in pari) ; 

Turenne, Vicomte de ; 
Uniforms. 

Truce of God ; 

Urban II.-VL 


Sir Charles J\me.s Lyall, K.C.S.I., C.I.E,, LL.D. (Edin.). 

Secretary, Judicial and Public Department, India Ofiice, London. Fellow of 
King’s College, London. Secretary to Government of India in Home Department, 
1889-1894. Chief Commissioner, Central Provinces, India, 1895-1898. Author of 
Translations of Ancient Arabic Poetry ; 

Carl Theodor Mirbt, D.Th. 

Professor of Church History in thti University of Marburg. Author of Puhlizisiik 
im Zeitalter Gregor VI J. ) Quellen zur Geschkhte des Papstthums ; <&c. 


Tulsi Dfts. 


[ Trento Council of ; 

•! Ultramontanism ; 
[Vatican Council^ The. 


Charles Raymond Beazlky, M.A., D.Litt., F.R.G.S., F.R.Hist.S. 

Professor of Modern History in the University of Birmingham. Formerly Fellow 
of Merton College, Oxford, and University Lecturer in the History of Geography. 
Lotliian Prizeman, Oxford, 1889. Lowell Lecturer, Boston, 1908. Author of 
Henry the Navigator ; The Dawn of Modern Geography ; &c. 


Varthema, Ludovico di ; 
Vespucci, Amerigo. 
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Sir Charles William Wilson, K.C.B.. K.C.M.G., F.R.S. (iS/i-ioo?). f 

Major-Gencial, Royal Engineers. Secretary to tlic North American Boundary I 

Commission. Director -(jeneial of the Ordnance Survey, iiSS6“i8()4. Director- •! Van J Tufkey {in luirt). 
General of Military Education, i8t>5-i89S. Author of l^rom Korti to Khartoum ; I 
Life of Lord Clive ; &c, V 

Duncan Black Macdonald, M.A., D.D. i 

professor of vSemitic Languages, Hartford Theological Seminary, Hartford, Conn. I 
Author of Development of Muslim 'rheology, J ur is prude nee and Constitutional j Ulema. 

Theory ; Selections from I bn Khaldun ; Religious Attitude and Li jo in Islam ; etc. \ 

Demetrius Charles Boulder. / 

Author of England and Russia in Central Asia ; History of China ; Life of Gordon ; J , 

India in the tgth Century ; History of Delgittm ; Belgian Life in Town and Country ; j lOUmai. 

&c. I 


Daniel Coit Gilman. 

See the biographical article : Gilman, Danikl Coit. 


I Universities : Vnitrd States 


David Croat. Thomson. ( 

formerly Editor of the Art Journal. .Author of The Brothers Mavis ; The Barbizon • Troyon, Constant. 
School oj Painters \ Life of " Phiz ” \ Life of Bewick \ Ac. \ 


Donald Francis Tovey. ( 

Author of Essays in Musical Analysis: comprising The Classical ConcertOy Thed Variations. 
Goldberg Variations^ and analyses of many other classical works. V 


David George Hogarth, M.A. 

Keeper of the Ashmolean Museum, Oxford, and Fellow of Magdalen College;. 
Fellow of the British .Academy. Excavated at Paphos, 1888 ; Naiicratis, 1899 and . 
1903; l^phesus, I904“i<i05; Assiul, 1906-1907. Director, British School at 
Athens, 1897-1900. DirecioV, Cretan 1 Exploration Fund, rSyc). 


Tralles ; 

Tripoli : Syria ; 

Troy and troad {in part). 


David Hannav. ( Toulon ; 

Formerly British Vice-Consul at Barcelona. Author of Short History of the Royal .j Tourville^ Comte de ; 
Navy ; Life of Emilio Casteiar ; etc. I Trafalgart Battle Of. 

Ernest Charles Francois Bahki.on. [ 

Professor at the College de 1 'ranee. Keeper of the Dt*partmenl of Medals ami 
Antiquities at tin* Bibliotheque Nalionale. MembtT 01 the Acad6mie di'S In- | .... 
scriptions et Belles Lettres, Paris. Chevalier of the Legion of Honour. Author ot i Ulica. 

Descriptions Historv/ues des Monnaies de la R^puhlique Romaine ; Traites des 
Monnaies Grecques et Romaines ; Catalogue des Canutes de la Bihliothique Rationale. \ 

Rt. Rev. Edward Cutiihert Butler. ().S.I5., M..\., D.Lmt. j Trappists ; 

Abbot of Downside Abbey, Bath. Author of “ The Lausiac Hi.story ol Palladius," \ Trinitarians ; 
in Cambridge Texts and StudieSy vol. vi. I Vallombrosians. 


Ernest E. Aus^nsN. f 

Assistant in the Department of Zoology, Natural History Museum, South | Tsetse-fly. 
Kensington, ' ' 


Edward I^airhrother Strange. j' 

Assistant Keq>t?r, Victoria and AllxTt Mustjum, South KeiLsington, MemiHjr of | 

Council, Jajian Socii?ty. Author of numerous works on art subjects, Joint-t;ditor | ww-maro, 
of Bell's " ('atlvdral " S(;nes. v 


Edmund Gosse, LL.D., D.C.L. 

See the biographical artich* : Gosse, Edmund. 


Emile Garcke, M.In.st.E.E. t 

Managing Director of the British Electric Traction Co., Ltd. .Author of Manual of ‘ Tramway. 
Electrical Undertakings ; l^c. [ 


Topeliusg Zakris ; Triolet ; 
Troubadour ; Trouvbre ; 
Usk» Thomas ; 

Vers de Societd ; Verse. 


Ellis Hovell Minns, M.A. c 

University Lecturer in Palaeography, Cambridge. I.ecturer and Assistant Librarian ' Tyras. 
at Pembroke College, Cambridge. Formerly Fellow of Pembroke College. [ 


Ellas John Wilkinson CiThh. 

Translator of several Turkish books. 


I Turkey : Literature . 


Edmund Kerchever (jiambers. 

Assistant Secn^tary, Board of Education. Som(*tinie Scholar of Corpus Ciiristi 
College, Oxford. ChanceUor's English Es.sayist, 1891. Author of The Medieval 
Stage. Editor of the “Red Letter'' Shakespeare] Donne's Poems] Vaughan’s 
Poems, 


Vaughan, Thomas, 


Eduard Meyer, Pu.D., D.Litt., LL.D. ( 

Professor of Arici<?nt History in the IJniver.sity of Berlin. Author of Geschichte rftfs | Vardanos. 
Alterthums ; GescHiehte des alien Aegyptens ; Die Israeliien und ihre SachharsU'imme. [ 


Edmund Owen, F.R.C.S., LL.D., D.Sc. 

Consulting Surgeon to St Mary's Hospital, London, and to the Children's Hospital. 
Great Ormond Street, London. Chevalier of the Legion ol Honour. Author ol A 
Manual of Anatomy for Senior Students. 


Tongue ; Surgery ; 
Tonsillitis ; Ulcer ; 
Varicose Veins ; 
Venereal Diseases, 


Rev. Ethelred Luke Taunton, S. J. (d. 1907). / xorquemada, Thomas. 

Author of The English Black Monks of St Benedict ; History of the Jesuits in England. 1 * 
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Ernest William Hob.son, M.A., D.Sc., F.R.S., F.R.A.S. 
Fellow and Tutor in Mathematics, Christ's College, Cambridge. 
Mathematics in the University. 


Stokes Lecturer in 


J 


I 


Trigonometry. 


Frederick Cornwallis Conybeare, M.A., D.Th. 

Fellow of the British Academy. Formerly Fellow of University College, Oxford. 
Editor of The Ancient Armenian Texts of Aristotle. Author of Myth^ Magic and 
Morals ; &c* 

Frank Dawson Adams, Ph.D., D.Sc., F.G.S., F.R.S. 

Dean of the Faculty of Applied Science and Logan Professor of Geology, McGill 
University, Montreal. President of the Canadian Mining Institute. Author of 
Papers dealing with problems of Metamorphism ; dx. 

Frederick George Meeson Beck, M.A. 

Fellow and Lecturer of Clare College, Cambridge. 


|Tongues» Gift of. 

I Vancouver Island. 
{ Vandals (in part). 


Frederick Gymer Parsons, F.K.C.S., F.Z.S., F.R.Antiirop.Tnst. 

Vice-President, Anatomical Society of Great Britain and Ireland. 

Anatomy at St Thomas's Hospital, London, and the London School of 
Women. Formerly Hunterian Professor at the Royal College of Surgei 

Francis John Haverfield, M.A., LL.D,, F.S.A. i Trimontium ; 

Camden Professor of Ancient History in the University of Oxford. Fellow of [ TrlnovantCS • 
Brasemose Collegt*. Fellow of tlu‘ British Academy. FormtTly Censor, Student, j ’ 

Tutor and Librarian of Chri.st Church, Oxford. Ford's Uxturer, 1906-1907. I ^ ** > 

Author of Monographs on Roman History, especially Roman Britain ; &c. VCruiamium, 


, ( Tongue ; 

Lecturer on J 


Medicine for 


I Vascular System : Anatomy 
I Veins : Anatomy. 


Frederick Jackson Turner, M.A., LL.l)., Litt.I)., Ph.D. f United States 

Professor of American History at the University of Wisconsin. Director of thei 
School of History, 1900-1903. Author of Rise of the New West ; dc. V parif. 


History {in 


Sir Frederick Pollock, Bart., LL.l)., D.C.L. 
See the biographical article : Pollock {Family). 


Frank R. Cana. 

Author of South Africa from the Great Trek to the Union. 


Francis Rtciiard Maunsell, C.M.(i. 

Lieut. -Col., Royal Artillery. Military Vict‘-Consul, Sivas, Trebizond, Van (Kurd- 
isbin), 1897-1898. Military Attach^, British Embassy, Constantinople, 1901-1905. 
Autlibr of Central Kurdistan ; &c. 


( Tort. 

' Transvaal : Geography and 
Statistics and History {in 
part ) ; 

Tripoli : North Africa (in pari) 

^ Tsana {in part) ; Tuat. 

• Van: Turkey {in part). 


Francis Samuel Philbrick, A.M., Ph.T). 

Fellow of Nebraska State T-niversity. Formerly Scholar and Resident FeUow of 
Harvard University. Member of the Amc'rican Historical Association. 

Francis Watt, M.A. 

Barristcr-at-Law, Middle 'Tcmpltj. Author of Law’s Lumber Room. 


( United States : Population 
and Social Conditions ; 
Industries and Commerce ; 
Finance and Army. 

(Treasure Trove. 


Frederick William Gamble, D.Sc., F.R.S. r 

Professor of Zoology, Birmingham University. Formerly Assisbmt Director of the I Trumatnilftc 
Zoological 1-aboratorics and Lecturer in Zoology, University of Manchester. Author j *reraauiae5. 
of A vimal Life, Editor of Marshall and Hurst's Practical toology ; &c, I 


Frederick William Rudler, I.S.O., F.G.S. j Topaz ; 

Curator and Librarian of the Museum of Practical Geology, London, 1897-1902. ■[ Tourmaline ; 

Prc,sident of the Geologists’ Association, 1887-1889. ( TurQUOise. 

George A. Boui.enger, D.Sc., F.R.S. / 

In charge of the Collections of Reptiles and Fishes, Di’partmcnt of Zoology, British-! Trout, 

Museum. Vice-r^esident of the Zoological Society of London. ( 

Rev. George Albert Cooke, M.A., D.D. r 

Oriel Professor of the Interpretation of Holy Scripturt*, Oxford, and Fellow of Oriel | 

College. Canon of Rochester, Hon. Canon of St Mar>’’s Cathedral, Edinburgh.’ \inpari), 

Autiior of TexMiooh of North Semitic Inscriptions ; «Ji:c. \ 

Rev. George Edmundson, M.A., F.R.Hist.S. r 

Formerly Fellow and Tutor of Brasenoso (’ollege, Oxford. Ford’s Lecturer, 1909. I tr* v* n • /• 

Hon Mcmh(‘r Dutch Historical Society, and Foreign Memlier, Netherlands Associa- ' wirecnl : Province {tn pan)., 
tion ol Lit(‘raturc. 

George Edward Dobson, M.A., M.B., F.Z.S., F.R.S. (1848-1895). 

Army Medical Department, 1868-1888. Formerly Curator of the Royal Victoria 
Museum, Netlcy, Author of Monograph of the Asiatic Chiroptera ; A Monograph of 
the Insectivora, Systematic and Anatomical ; &c. 


‘ Vampire. 


Rev. George Herbert Box, M.A. 

Rector of Sutton Sandy, Beds. Formerly Hebrew Master, Merchant Taylors’ 
School, London. Author of Translation of the Book of Isaiah ; <S:c. 

George James Turner. 

Barrister-at-Law, Lincoln's Inn. Editor of Select Pleas of the Forests for the Selden 
Society. 


Urim and Thummin. 

Trinoda Necessitas. 


Sir George Reid, LL.D. 

See the biographical article : Reid, Sir George. 


( Turner. 
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IX 


Rev. George Willis Cooke. 

Lecturer at Rantl School of Social Science, New York, .\ulhor of Critical Study of 
Emvrson ; History of Unitarian ism in America ; Woman in the Progress of Cwiiiza^ ' 
Hon ; &c. 

Howard Adams Carson. A.M. 

Civil lvnginet;r. Past President of the Boston Society of Civil Engineers. Formerly 
Chief Engineer of the Boston Transit Commission. In charge of designing and con- 
structing the Boston Subway, the East Boston Tunnel ; tVre. 

Hugh Chjsholm, M.A. 

Formerly Scholar of Corpus Christi Collegt\ Oxford. Editor of the titli edition of 
the Encyclopaedia livitannica ; Co-editor of tlu* loth edition. 

Rev. Hippolvte Delehavk, S.J. 

Bollandist. Joint-editor of the Acta Sanctorum and the Analecta Hollandiana, 

Henry Edward Armstrong, Ph.I)., LL.D., F.R.S. 

Professor of Chemistry at the City and Guilds of London ('entral Institute', South 
Kensington. Author of Introduction to the Study of Organic Chemistry. 

Horatio Rorert Forres Brown, LL.1>. 

Editor of the Calendar of Venetian State Papers, fur th(‘ Thiblic Record Ollict'. 
Author of Life on the Lagoons' Venetian Studies; John Addington Sytnonds, a 
Biography ; &c. 

Hans Friedrich (Jadow, F.R.S,, Ph.D. 

Strickland Curator and Lc'cturer on Zoology in the University of Cambridg(‘. 
Author of " Amphibia and Reptiles " in the Cambridge Natural History. 

Rev. ITknrv Fanshawe Tozer, M.A., F.R.G.S. 

Hon. Fellow, formerly Fellow and Tutor of Exeter College, Oxford. Fellow of the 
British Academy. Corre.sponding Member of the Historical Society of tirecce. 
Author of History of Ancient Geography; Classical Geography; Lectures on the 
Geography of Greece ; &c. 

Henri Simon Hymans. Ph.T). 

Keeper of th<‘ Bibliotlieque Koyale de Belgupie, Brusstds. Author of Kuhens : sa 
vie et son oeuvre. 


Unltarianism : United Slates. 


Tunnel. 


I Transvaal ; History {in part), 

( Valentine ; 

I Veronica, St. 

I Valency. 


Venice. 


Tortoise. 


Trebizond. 


I Van Dyck (in part). 


Hebkr Leonidas Hart, LL 
Barristcr-at-law. 

H 


, 1 ). 


Valuation and Valuers. 


Hamit.ton Fvfe. 

Special Correspondent of the Daily Mail ; Dramatic Critic of The World. Author 
of A Modern Aspasia ; The New Spirit in Egypt ; iS:c. 

Sir Harry Hamilton Johnston, G.(MV1.(i., K.U.H., LL.D. 

See the biographical article : John.ston, Sir M. H. 

Horace Lamb, M.A., LL.D., D.Sc., F.R.S. 

Professor of Mathematics, University of Manchester. Formerly Fellow and Assistant I 
Tutor of Trinity College, Cambridgt*. Member of Council ot the Koval Soci(^ty, •, 
i8(^4-i«g6. R^yal Medallist, 1902. President of tht‘ London Mat hc*matical 
Society, 1002-1904. Author of Hydrodynamics ; A'C. I 

Hugh Longbourne (!.\llendak. F.R.S., LL.D, [ 

Professor of Physics, Royal College* of Science, London. Formerly JYofessor of { Vaporization. 

I'hysics in McGill College, Montreal, and in University Coll<*ge, London. 

Harriet L. Hennessy, M.D. (Urux.), L.R.CMM., i.,R.('.S.J. 

Herdert Levi Osgood. A.M,. Ph.D, 
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Lecturer bn Apjdied Mechanic.s in the University. Author of Magnets and Electvic 
Currents. 

John Allen Howe. ( jorridonian ; 
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College. Author of Wills and Succession ; A:c. I 

James Wyci.ifke Headlam, ALA. r 

Staff Inspector of Secondary Schools under the' Board of ICduralion, l-ondon. I 
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Italian Foreign CJfhcc (Emigration Dejiarfment). l^'ormerly .Ne wspaper Corre- 
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See the biographical article : Kropotkin, Prince P. A. 
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Member of the Staff of the (Jeologiral Survey of India, 1874-1882. Author of I TylODOda * 
Catalogues of Fossil Mammals, Peptiles and Birds in the British Museum ; The Deer j ’ 

of All Lands ; The Game A nimals of A frit a ; itc. I unguiaia# 
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See the biographical article : Newcomb, Simon. I Venus (Astronomy), 
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Director of thc^ British School of Archaeology at Rome. Formtirly Scholar of 
Christ Church, Oxford. Craven Fellow, 1897. ( !oningt on Prizeman, looo. Member 
oi the lm])erial (ierman .Archaeological liistitutt*. Author of The Classical Topo- 
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Sir Vincent Henry Penalver ( aillard. 
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Principal of the Con.servatoirc Royal de Musique at Brus.sels. Chevalier of the Legion \ * y ^ i > 
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Walter Alison Phih.ips, M.A. I v*^*«*!*i/ ’ 
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TONALITE, in petrology, a rock of the diorite class, first 
described from Monte Aduinello near lonale in the ICiistern 
Alj>s. It may be described as a quartz-dioritc containing 
biotite and hornblende in nearly equal proportions. 7 'he prin- 
cipal felspar is plagioclase^ but orthoclase occurs also, usually 
in small amount. Those varieties which arc rich in orthoclase, 
in addition to plagiockise, have been called (luartz-inonzonites 
or adamellites, but a better term is grano-diorite, which has 
been vcy generally ado])tod in America for rocks which are 
intcrmedialc in character between the granites and the diorites. 
The hornblende of the diorites is ^reen, sometimes with a tinge 
of brown; the biotite is always brown and strongly pleochroic. 
Often these two minerals are clustered together irregularly or in 
parallel growths. They have generally a fairly strong tendency 
to idiomorphism, but may soiiietimes enclose plagioclase fel- 
spar in ophitic manner. Both of them decompose to chlorite, 
epidotc and carbonates. The plagioclase felspar, which may 
form more than one-half of the rock, is andesine or oligoclase; 
simple crystals are rare, the majority being complex growths 
with centres of felspar rich in lime, while in the external zones the 
proportion of soda felspar incrcixscs greatly. The inner portions 
have often well-defined, but very irregular, boundaries, and are 
sometimes spongc-like, with the cavities filled up with a later, 
more acid, deposit. This seems to indicate that growth has 
taken place in stages, alternating with periods when the 
ciy^stallized felspar was eroded or partly dissolved. The ortho- 
clase sometimes forms irregular plates enclosing individuals 
of plagioclase. Quartz occurs both in irregular simple grains 
and as micropegmatite. Occasionally pale green pyroxene is 
visible in the centre of crystals of dark green hornblende. The 
accessory minerals apatite, magnetite and zircon arc always 
present, and very common also are orthite in coffee-coloured 
zonal prisms practically always encircled by yellow epidotc, 
and reddish-brown crystals of sphene, simple or twinned. 

In externa! appearance the tonalites are very like the granites 
but usually darker in colour. Tonalite-porphyrites often accom- 
pany them, having the same composition but with phenocrysts 
of felspar, quartz, hornblende and biotite in a hne-grained ground- 
mass. Veins and threads of fine grey rock, mainly composed of 
quartz and felspar, often intersect tonalite-masses and have been 
called tonalite-aplites, seeing that they bear the .same relations to 
aplites as the aplilcs do to the granites. They contain more .soda- 
lime felspar than the normr.l aplites. Towards their margins 
the larger alpine masses of tonalite often assume banded or gneissic 
facies, due apparently to movement during intrusion. 


In eastern Tirol another tonaliio occurs at Kie.serfernor; there 
is also ii well-known ni.-ss ol tins rock jn.'ar Trav(jr.sella. In the south 
of Scotland ((lalloway distnet) tonalitos uccoinpaiiy hornblendo- 
and bioiitc-granites. hornblende- and augitei-diorites. 'I‘he newer 
granites of the Highlands of Scotland in many placcjs pass into 
tonalites, especially ntiar their nuirgins, and simjl.*,r rocks occur in 
Ireland in a lew placuis. (Jrano diorites have been de.scribeil from 
('.iililoniia, and rr)cks of very similar chiiracter occur in the Andes, 
PaUigonia and the lesser Antilles. Tonalitos are also Siiiil to bo 
frequent among the igneous rocks oi Alaska. ( ) • S. F.) 

TONAWANDA, a city of Erie county, New York, U.S.A., 
about IT m. by rail N. of Buffalo on the Niagara River at the 
mouth of Tonawanda (reck (oppo.sitc North 1 ‘onawanda), 
and on the Erie canal. Pop. (1900), 7421, of whom 1834 were 
foreign-horn ; (i()io, census), 8290. Tonawanda is served 
by the New^ York Central & Hudson River and the Erie railways, 
and is connnected with Buffalo, Niagara Falls and Lockport by 
electric lines. The industricjs depend chiefly on electric power 
generated by tlu* N iagara Falls, 11m. distant. There are rolling- 
mills, j)laning-rr)ills, ship-yards, and blasl-iurnaces, and among 
the manulacLures are wooden ware, flour and paper. The 
surrounding region was the scene of hostilities during the Seven 
Years' War, and the War of 1812. 1 'he first permanent white 
settleiiient was made about 1809, and Tonawanda was in- 
corporated as a village in 1854 and was chartered as a city in 
1903. Tlie name of the city is an Indian word said to mean 
“ swift water. 

TONBRIDGE [Ti/NbRiiKiE], a market town in the Tonbridge 
or south-western parliamentary division of Kent, England, 
29i m. S.S.K. of Etmdon by the South Eastern & Chatham 
railway. J*op. of urban district (1901), 12,736. It is situated 
on rising ground above tlie river Medway, wliich is cro.ssed by a 
Slone bridge erected in 1775. The church of St Peter and St 
Paul, chiefly Decorated and Perjiendicular, with some portions 
of earlier date, wiis completely restored in 1879. There are 
remains of an ancient castle, consisting chiefly of a finely pre- 
served gateway, of the Early Decoratiid p:;ri' d, flanked by two 
round towers. The castle was formerly defended by three 
moats, one of them formed by the Medway. Tonbridge School 
was founded by Sir Andrew Judd, lord mayor of London in 
the time of Edward VI,, and was rebuilt in 1865, remodelled 
in 1880, and extended subsequently. Ornamental articles of 
inlaid wood, called Tonbridge ware, chiefly sold at Tunbridge 
Wells, arc largely manufactured. There arc gunpowder rn-lls 
on the banks of the Medway, and wool-stapling, l^rewing and 
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tanning are carried on. There is some traffic on the Medway, 
which IS navigable for barges. 

Tonbridge owed its early importance to the castle built by 
Richard, earl of Clare, in the reign of Henry I. The castle 
was besieged by William Rufus, was taken by John in the wars 
with the barons, and again by Prince Edward, son of Henry III. 
After l)cing in the possession of the earls of Clare and Hert- 
ford, and of the earls of Gloucester, it became the property of 
the Staffords, and on the attainder of the duke of Bucking- 
ham in the reign of Henry VII L was taken by the Crown. It 
was dismantled during the Civil War. The lords of the castle 
had the right of attending the archbishops of Canterl)ury on 
state occasions as chief butlers. 

TONDERN, a town of Germany, in the Prussian province of 
Sclileswig-Holstcin, on the Widane, 8 m. from tlic North Sea at 
Hoycr, opposite the island of Sylt, and 42 m. by rail N.W. from 
Flensburg. Pop. (1900), 4244. Tondem was in early days a 
seaport, but since the reclamatkm of the marshes and the dredg- 
ing of the Widane navigation has cmst‘(l, and vessels load and 
unload at Hoycr, with which the plaix* has direct railway com- 
munication. The trade consists i hi(‘fly in agricultural produce 
and cattle, and there is an important horse market. 

In the village of Gallius, lying about 4 m. N., were discovered, 
in 16,^9 and 1734 respective!)', two golden horns of the Scandi- 
navian period; these were stohm in 1802 from the Museum of 
Norther i\ Anlic]uities in (.'openhagen, where they had been 
treasured, and have never hetm recovered. 

See Karstens, Die StciUi Tondern (Tomlerii, 1801). 

TONE, THEOBALD WOLFE (1763 1798), Irish rebel, the 
son of Peter Tone, a Dublin coachmaker, was liorn in Dublin 
on. the 20th of June 17^)3. His grandfather was a small 
farmer in county Kildare, and his mother was the daughter of 
a captain in the merchant service. Though entered as a student 
at Trinity College, Dublin, Tone gave little attention to study, 
liis inclination being for a military career; but after eloping 
with Matilda Witherii^ton, a girl of sixteen, he took his degree 
in 1786, and read law in London at the Middle Temple and after- 
wards in Dublin, being called to the Irish bar in 1789. ITiough 
idle, Tone had considerable ability. Chagrined at finding no 
Xkoticc taken of a wild scheme for founding a military colony 
in the South Seas which he had submitted to Pitt, he turned to 
Irish politics. An able pamphlet attacking the administration 
of the marquess of Buckingham in 1790 brought him to the 
notice of the Whig club; and in September 1791 he wrote a 
remarkable essay over the signature “ A Northern Whig,” of 
which 10,000 copies are said to have been sold. The principles 
of the French Revolution were at this time being eagerly em- 
braced in Ireland, especially among the Presbyterians of Ulster, 
and two months before the appearance of Tone’s essay a great 
meeting had been held in Belfast, where republican toasts 
had been drunk with enthusiasm, and a resolution in favour 
of the abolition of religious disqualifications had given the first 
sign of political sympathy between the Roman Catholics and 
the Protestant diss(‘nt ers of the north. The essay of A 
Northern Whig ” emphasized the growing breach between the 
Whig patriots like Flood and Grattan, wh(^ aimed at Catholic 
emancipation and parliamentary reform without disloyalty 
to the connexion with England, and the men w'ho desired to 
establish a separate Irish republic. 'Eone expressed in his 
pamphlet unqualified contempt for the constitution which 
Grattan had so triumphantly extorted from the English go\^m- 
ment in 1782; and, himself a Protestant, he urged co-operation 
between the different religious scots in Ireland as the only 
means of obtaining complete redress of Irish grievances. 

In October 1791 Tone converted these ideas into practical 
policy by founding, in conjunction with Thomas Russell (1767-- 
1S03), Napper Tandy (^.v.) and others, the society of the ‘‘United 
Irishmen.” The original purpose of this society was no more 
than the formation of a political union between Roman Catholics 
and Protestants, with a view to obtaining a liberal measure of 
parliamentary reform; it was only when that object appeared 
to be unattainable by constitutional methods that the majority 


of the members adopted the more uncompromising opinions which 
Wolfe Tone held from the first, and conspired to establish an 
Irish republic by armed rebellion. Tone himself admitted 
that with him hatred of England had alwa)^s been “ rather an 
instinct than a principle,” though until his views should become 
more generally accepted in Ireland he was prepared to work 
for reform as distinguished from revolution. But he desired 
to root out the popular respect for the names of Charlcmont 
and Grattan, and to transfer to more violent leaders th(‘ conduct 
of the national movement. Grattan was a reformer and a 
patriot without a tincture of democratic ideas; Wolfe Tone was 
a revolutionary whose principles were drawn from the French 
Convention. Grattan political philosoph)' was allied to that 
of Edmund Burke; Tone was a disciple of Danton and Thomas 
Paine. 

Democratic principles were gaining ground among the Roman 
Catholics as well as the Presbyterians. A quarrel between the 
moderate and the more advanced sections of the Roman Catholic 
Committee led, in Dect‘mber 1791, to the secession of sixty-eight 
of the former, led by Lord Kcnmare; and the direction of the 
committee then passed to more violent leaders, of whom the 
most prorninenl was John Keogh, a Dubhn tradttsnian. 
activ<‘ participial inn of the Roman Catholics in the movement 
of the Lnited Irishmen was strengthened by the appioinlmcnt 
of Tone us paid secretary of tlie Roman Catholic Comini I tee in 
the spiring of 1792. When the k‘gality of the Roman Culliolic 
Convention in 1792 w'as called in question by the government, 
Tone drew up for the committee a statement of the (rase on which 
a favourable opinion of (roiinsel was obtained ; and a sum of 
£1500 with a gold medal was voted to Tone by the Convention 
when it dissolved itself in April 1793. Burke and Grattan were 
anxious that provision slioiild be made for the education of 
Irish Roman Catholic priests at home, to prcs(Tve them from 
the contagion of Jacobinism in France; Wolfe Tone, “with an 
incomparably juster forecast,” as Lecky observes, “ advocated 
the same measure for exactly opposite reasons.” He rejoiced 
that the breaking up of the French schools by the revolution 
had rendered necessary the foundation of Maynooth College, 
which he foresaw would draw the sympathies of the clergy into 
more democratic channels. In 1794 the United Irishmen, 
persuaded that their scheme of universal suffrage and equal 
electoral districts was not likely to be accepted by any party in 
the Irish parliament, began to found their hojies on a French 
invasion. An English clergyman named William Jackson, a 
man of infamous notoriety who had long lived in France, where 
he had imbibed revolutionary opinions, came to Ireland to 
negotiate between the French committee of piublic safety and 
the United Irishmen. For this emissary Tone drew up a 
memorandum on the state of Ireland, which he describee! as 
ripe for revolution ; the paper was betrayed to the government 
by an attorney named Cockayne to whom Jackson had impru- 
dently disclosed his mission; and in April 1794 Jackson was 
arrested on a charge of treason. Several of the leading IJnitcd 
Irishmen, including Reynolds and Hamilton Rowan, immediately 
fled the country; the papers of the United Irishmen were seized ; 
and for a time the organization was Ijroken up. Tone, who had 
not attended meetings of the society since May 1793, remained 
in Ireland till after the trial and suicide of Jackson in April 
1795. Ha^’ing friends among the government party, including 
members of the Beresford family, he was enabled to make terms 
with the government, and in return for information as to what 
had passed between Jackson, Rowan and himself he was per- 
mitted to emignite to' America, where he arrived in May 1795. 
Taking up his residen('e at Philadelphia, he wrote a few months 
later to Thoma.s Russell expressing unqualified dislike of the 
American people, whom he was disappointed to find no more 
truly democratic in sentiment and no less attached to order and 
authority than the English; he described George Washington 
as a “ high-flying aristocrat,” and he found the aristocracy of 
money in America still less to his liking than the European 
aristocracy of birth. 

Tone did not feel himself bound in honour by his compact 
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with fht government at home to abstain from further conspiracy ; 
and finding himself at Philadelphia in the congenial company 
of ReynolcS, Rowan and Na,pper Tandy, he undertook a mission 
to Paris to persuade the French government to send an expedi- 
tion to invade Ireland. In February 1796 he arrived in Paris 
and had interviews with De La Croix and L. N. M. Carnot, who 
were greatly impressed by his energy, sincerity and ability. A 
commission was given him as adjutant -general in the French 
army, which he hoped might protect him from the penalty of 
treason in the event of capture by the English ; though he himself 
claimed the authorship of a proclamation said to have been issued 
by the United Irislimen, enjoining that all Irishmen taken with 
arms in their hands in the British service should be instantly 
shot; and he supported a project for landing a thousand rriminals 
in England, who were to Ik* commissioned to bum Bristol and 
commit any other atrocity in their power. He drew up two 
memorials representing that the landing of a considerable 
French force in Ireland would be followed by a general rising 
of the people, and giving a detailed account of the condition of 
the country. The French directory, which possessed informa- 
tion from Lord Edward Fitzgerald (q.v,) and Arthur O’Connor 
confirming Tone, prepared to despatch an expedition under 
Hoche. On the 15th of December i7()6 the expedition, consist- 
ing of forty-three sail and carrying about 15,000 men with a 
large supply of war material for distribution in Ireland, sailed 
from Brest. Tone, who accompanied it ns Ad jutant-gcncral 
Smith,” had the greatest contempt for the seamanship of the 
French sailors, which was amply justified by the disastrous 
result of the invasion. Returning to France without having 
effected anything, Tone served for some months in the French 
army under Hoche; and in June 1707 he took part in prepara- 
tions for a Dutch expedition to Ireland, which was to be sup- 
ported by the French. But the Dutch fleet was detained in the 
Texel for many weeks by unfavourable weather, and before it 
eventually put to sea in Oc'tobcr, only to be (Tushed by Duncan 
in the battle of Camperdown, Tone had returned to Pari.s; and 
Hoche, the chief hope of the United Irishmen, was dead. Bona- 
parte, with whom Tone had several interviews about this tim<?, 
was much less disposed than Hoche had been to undcrlakc in 
earnest an Irish expedition; and when the rebellion broke out 
in Ireland in 1708 he had started for Egypt. When, therefore. 
Tone urged the directory to send effective assistance to the Irish 
rebels, all that could be promised was a number of small raids 
to descend simultaneously on different point.s of the Irish coast. 
One of these under Humbert succeeded in landing a force in 
Killala Bay, and gained some success in Connaught before it was 
subdued by Lake and Cornwallis, Wolfe Tone’s Ivc^tlier Matthew 
being captured, tried by court-martial, and hanged; a second, 
accompanied by Napper Tandy (q^v,) came to disaster on the 
coast of Donegal; while Wolfe Tone took part in a third, under 
Admiral Bompard, with General Hardy in command of a force 
of about 3000 men, which cn count (Ted an English squadron 
near Lough Swilly on the 12th of October 1798. Tone, who was 
on board the ” Hoche,” refused Bompard’s offer of escape in a 
frigate before the action, and was taken prisoner when the 
” Hoche ” was force d to surrendc?r. When the prisoners were 
landed a fortnight later Sir George Hill recognized Tone in the 
French adjutant-general’s uniform. At his trial by court-martial 
in Dublin, Tone made a manly, straightforward speech, avowing 
his determined hostility to England and his design ” by fair and 
open war to procure the separation of the two countries,” and 
pleading in virtue of his status as a French officer to die by the 
musket instead of the rope. He was, however, sentenced to be 
hanged on the 12th of November; but on the nth he cut his 
throat with a penknife, and on the 19th of November 1798 he 
died of the wound. 

Although Wolfe Tone had none of the attributes of greatness, 
“ he rises,” says Lecky, “ far above the dreary level of common- 
place which Irish conspiracy in general presents. The tawdry 
and exaggerated rhetoric; the petty vanity and jealousies; the 
weak sentimentalism ; the utter incapacity for proportioning 
means to ends, and for grasping the stem realities of things, 


which so commonly disfigure the lives and conduct even of tin* 
more honest members of his class, were wholly alien to his nature. 
His judgment of men and things was keen, lucid and masculine, 
and he was alike prompt in decision and brave in action.” In 
his later years he overcame the drunkenness that was habitual 
to him in youth ; he developed seriousness of character and unsel- 
fish devotion to what he believed was the cause of patriotism; 
and he won the respect of men of high character and capacity 
in France and Holland. His journals, which were written for 
his family and intimate friends, give a singularly interesting 
and vivid picture of life in Paris in the time of the directory. 
They were published after his death by bis son, William Theobald 
Wolfe Tone (1791-1828), w^ho was educated by tl\e French 
government and served with some distinction in the armies of 
Napoleon, emigrating after Waterloo to America, where he died, 
in New York City, on the lolh of October 1828. 

Sec Lt/tf of Theobald Ttme hv him all ^ continued by his son, 

with his political writings*;, ccUUkI by VV. T. Wolio 'lone (s v» Is., 
Washington, i8a(»), anothor edition of which is entitled Auto* 
biography of Theobald Wolfe Tom, rdited witli introiliiction by 
R. Hrirry O'Brien (2 vols., London, 1893); R, R. M.uHlcn, Lives of 
the United Irishmen (7 vols., I.ondon, 1842); AlJrtd Webb, Com- 
pendium of Irish liiogyaphy (Dublin, 1878); W. K. H. Lecky, 
History of Ireland in thr JiighteentJi Century, vols. iii,, iv., v. (ciibinist; 
cd., 5 v^ols., Loudon, 1892). (K J. M.) 

TONGA, or Fkiendia' Lst.ands (so called by Captain Cook), 
an archipelago in the South Pacific Ocean, about 350 m. S.S.W. 
of Samoa and 250 m. E.S.E. of Fiji. Tl\c long chain of islands, 
numbering about 150, though with a collective land area of 
only 385 sq. m., extends from 18^ 5' to 22" 20' S. and 174® to 
176® 10' W., and is broken into three groups, viz. the Tonga to 
the .south, Hapai (which again is divided into three rliisl('rs) in 
the centre?, and Vavfui to the north. The largest island is 
Tongatabu (the Sacred Tonga, Tasman’s Amsterdam), in the 
southern group, measuring nlnnit 25 by 10 m., and 165 sq. m, 
in area, which contains tlu* capital, Nukualofa. The veg(‘tation 
is rich and beautiful, but the sc'cnery tame, the land .seldc m ri.sing 
al.>ove 60 ft.; Eua (Tasman’s Middclbnrg), 9 m. south-east and 
67 scj. m. in area, is 1078 ft. in extreme height, and much more 
picturesque, being diversified by rocks and woods. Vavau, 
in the northern group, is 55 sq. m. in extent and 300 ft. high. 
Next to tlicsc come the coral islands Nomuka and Lifnka in 
thc’Hapai group; Tofua, 2846 ft., Uitc or Lette, 1800 ft., and Kao, 
3020 ft. high, which are volcanic and smaller. 'I'hc numerous 
islets of the central group an* very fertile. It is along the western 
side of the northern half of the (!hain that the line of volcanic 
ac'iion is apparent; the islands he;re (of which some arc active 
volcanoes) are lofty. To the cast the whole chain is bounded 
by a profound trough in the ocean bed, which extends south- 
westward, east of the. Kermadec Islands, towards New Zealand. 
The majority of the Tonga Islands, however, are level, averaging 
40 ft, high, with hills rising to 600 ft,; their sides arc generally 
steep. The surface is covered with a rich mould unusual in 
coral islands, mixed towards the sea with sand, and having a 
substratum of red or blue clay. The soil is thus very productive, 
although water is scarce and bad. Barrier reefs are rare; 
fringing reefs are numerous, except on the east side, which Is 
nearly free?, and there are many small isolated reefs and volcanic 
banks among thc^ islands. If the reefs imp(‘cle navigation they 
form some good harbours. Tlic best is on th(? south-western side 
of Vavau; another is on the m^rth of Tongatabu. Earthquakes 
are not infrequent. From 1845 to 1857 volcanic eruptions were 
very violent, and islands once fertile were deva,statcd and nearly 
destroyed. A new Island rose from the sea, and was at once 
named “Wesley,” but disappeared again. In 1886 there was 
a serious volcanic eruption in the outlying island of Niuafoou, 
and at the same time Falcon Reef, normally awash at high water, 
discharged sufficient scoriae and pumice to form a new island 
50 ft. high. In 1898 the island had been wajshed away, but in 
1900 H.M.S. “ Porpoise ” found that a solid core of black rock 
had been extruded 6 ft. above high water. All the volcanoes 
in the group were then quiescent. 

Geology . — Th« line of volcanic action extends along the western side 
of the northern half of the chain. Some of the isAMida are built of 
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volcanic rocks alone; such are Fonpru-tongra and Hongu-hapai, which 
app^ to be fragments oi a sin:,dc ancient crater, Tof ua, Kao, Late, 
Metis, Amargua and Falcon Island. The lava is a basic augite- 
andesitc. Another group of islands consists of elevated masses of 
submarine volcanic deposits, iii>on some (»f wliich coral-reef limestone 
forms a more or less complete covering; such arc Tonumeia and the 
Nomuka group (Mango, I'oiiua, Nomuka-iki). All the volcanic rocks 
of these islands arc submarine stratified tuffs which are penetrated 
hcjrc and there by andesite or diabase dikes. The Vavau group 
consists entirely of coral limestone, which is occasionally crystalline, 
and contains stalactitic caves of gre^at beauty. 

Climate^ 1 -lora^ Fauna , — The climate is healthy for Euroj>ean.s, 
being dry and cool as compared with that of Samoa and Fiji, There 
arc }rc(|iient alt<Tnations of tompcjratiire, which averages 75* to 
77° F., though considerably higher in the wet .season. Cool south- 
east trade winds blow, sometimes with great violence*, from April 
to D(ic<)mb<ir. During the rest of the year the winds blow from 
west- north-west and north, with rain and occasional destructive 
hurricanes. A cyclone which devastated Vavau in April 1900 was the 
most destructive ever recorded in the groiij), but hurricanes are rare. 
The average rainfall for the year is al>out 80 in.. The Vi'getation 
is similar to that of Fiji, but more definitely Indo-Malayan in 
character; it embraces all the plants of the groups to the east with 
many that arc absent thcjre. F(;rns abound, .some of thcjrri pcjculiar, 
and tree ferns on tluj higher islands, and all the usual fruit trees 
and cultivated plants of the Pacific arc found. There are several 
kinds of valuabh? timber trees. The only indigenous land mammalia 
arc a small rat and a few curious species of bats. The dog and tlie 
pig were no doubt introduced by nuui. Of birds some 30 lands 
are known, an owl being the only bird of prey; parrots, pigeons, 
kingfishers, honey-suckers, rails, ducks, aiuf other water birds are I 
numerous. There arc snakes and small lizards, but no frogs or I 
toads. Of insects there are relatively few kinds; but ants, becitles 
an 1 mosquitoes alx)uii(l. 'I'he fi.shes, of an Indo Malay type^, arc 
varied and numerous. 'I'lirtle and sea-snakes abound , as do rnolliisca, 
of which a few are ])<?cnli xr, and zoophytes. 

Inhabitants . — The population 01 the archi])elago i.s about 
19,000^ of whom about 370 arc whites or half-caslcs. The 
natives, a branch of the Polynesian race, are the nio.st progressive 
and most intellectual in the Pacific Islands, except the 
Hawaiians. They have exercised an influence over distant 
neighbours, especially in Fiji, quite out of proportion to th(;ir 
numbers. Their con(iuest.s have exi ended a.s far as Niu^, or 
Savage Island, 200 m. cast, and to various other islands to the 
norlh. In Captain Cook's time Poulaho, the principal chief, 
considered Samoa to be within his dominions. This pre- 
eminence may perhaps be due to an early infusion of Fijian 
blood : it has been observed that such crosses are alway.s more 
vigorous than Iht? pun* races in these islands; and this influence 
seems also traceable in the Tongan dialect, and appears to have 
bec?n partially transmitted thence to the Samoan. Various 
customs, traditions tmd names of places also point to a former 
relation with Fiji. Their prior conversion to Chri.stianity gave 
the Tongans material as well as moral advantages over their 
neighbours. Crime is infrequent, and morality, always above 
the Pol)mt*sian average, has improved. The people have .strict 
notions of eti(|uette and gradations of rank. In disposition 
they are amiable and courteous, but arrogant, lively, inquisitive 
and inclined to steal — their attacks in earlier days on Europeans, 
when not caused by misunderstandings, being due probably 
to their coveting property which to them was of immense value. 
They are brave and not unenergetie, though the soft climate 
and the abundance of food discourage industry. They value 
children, and seldom practised infanticide, and cannibali.sm was 
rare. Their women are kindly treated, and only do the lighter 
work. Agriculture, which is well understood, is the chief 
industry. They arc bold and .skilful .sailors and fishermen; 
other trades, as boat and house building, carving, cooking, net 
and mat making, are usually hereditary. Their houses arc 
slightly built, but Ihc surrounding ground and roads are laid 
out with great care and taste. 

There were lormcriy (till the early i8th century) two sovereigns; 
tho highcT of these, called Tiii Tonga (chief of Tonga), was gre.'itly 
r<<verencod but enjoyed little power. The real ruler and the chief 
officers of the state were niuinliers of the 'J'nbou family, from which 
also the wife oi the Tui Tonga was always chosen, whosi? descendants 
through the female line h%d special honours and privileges, under 
the title of iamaha^ recalling the* vasu of Fiji. The explanation 
of the dual kingship is probably tliis — the Tui-Tonga were regarded 
as tho direct descendants of the orij^nal head of the family from 
which the people 8})rang; regarded with reverence, and possessing 


unlimited power, they came to misuse this and discontent resulted, 
whereupon, to protect themselves, they aj>i)ointccl an executive 
deputy. Below these came the Eiki or chiefs, and next to them the 
class called Matabule. Tlicsc were tho hereditary counsellors and 
companions of the chiefs, and conveyed to the people the decisions 
formed at their assemblies. 'I'hey also directed the national coro- 
monio.s, and preserved the popular traditions. Wliile, under the 
control of Europeans, the Tongans have shown some aptitude for 
administration, they fail when left to themselves. They pick up 
superficial acquirements with astonishing case, but .seem to be 
incapable of mastering any subject. They write shorthand, but 
speak no English; they have a smattering of higher mathematics, 
yet are ignorant of book-keeping. Their government, effective 
enough whem dealing with natives, breaks down in all departments 
concerned with Europeans, and becomes the prey of d(?signing 
traders. Their ambition is to rank as a civilized .state, and the 
flattery lavished on them by their teachers h.xs spoiled them. 

There are some ancient .stoiui remains in Tongatabu, buri.il places 
(feitoka) built with great blocks, and a remarkable monument 
consisting of two Urge upright blocks morticed to carry a transverse 
ont!, on which was formerly a circul ir basin of stone. 

Admuiistration and Trade . — In May 1900 the group became a 
British proteclorati? under the native flag, the appointment of 
the consul and agent being transferred to the go^x‘rnmcnt of 
New Zealand. In 1904 the financial and legal administration 
was put into the hands of the Brili.sh High Commissioner for 
the Western Faeific. The native king i.s assisted by a legislative 
a.ssembly consisting, in ecjiial numbers, of hereditary nobles and 
popular (elected) representatives. The wisdom of King George 
Tubou in refusing to alienate an acre of land, except upon lease, 
has resulted in 'ionga having been the last native state in the 
Pacific to lose its independence. There is a revenue of alwut 
£21,000 annually deriv(‘d chiefly from a poll-tax, leases and 
customs. l‘he principal exports are copra, bananas, oranges and 
fungus, and the annual values of exports and imports are £80,000 
and £70,000 respectively on an average, though both fluctuate 
considerably. British coin is legal lender (since 1905). Ihere 
are five churches in Tonga llu? .I-''ree W(^slcyans, embracing the 
great majority of the inhabitants, Wesleyaiis, Roman Catholics, 
and Seventh Day Adventists. 'J'hesc last arc few ; a still smaller 
number of natives arc nominally Anglicans. 

History . — In j6i 6 the vessels of jaeob Lcmaire and Willem 
. Cornelis Sehouten reached the island of Niuatobutabu, and liad 
j a ho.stile encounter with the natives. In 1643 Abel Tasman 
I arrived at 'I'ongatabu and was more fortunate. The next visit 
1 was that of Samuel Wallis in 1767, followed in 1773 by that of 
! Captain Cook. In 1777 Cook returned, and stayed seven weeks 
among the islands. In 1799 a revolution, having its origin in 
jealousy between two natives of high rank, broke out. Civil 
war dragged on for many years — long after the deaths of the 
first leaders — but Taufaahau, who became king in 1845 under 
j the name of George Tubou I., proved a strong ruler, in 1822 
I a Methodist missionary had arrived in the island, and others 
1 followed. The attempt to introduce a new faith led to renewed 
j strife, this time between converts and pagans, but King George 
I (who fully appreciated the value of intercourse with foreigners) 

' supported the missionaries, and by 1852 the rebels were subdued. 
The missionaries, finding their position secure, presently began 
I to take action in political affairs, and persuaded the king to 
i grant a constitution to the Tongans, who welcomed it with a 
j kind of childish enthusiasm, but were far from fitted to receive 
it. A triennial parliament, a cabinet, a privy council, and an 
elaborate judicial system were established, and the cumbrous 
machinery was placed in the hands of a “ prime minister," a 
retired Wesleyan missionary, Mr Shirley Baker. Treaties of 
friendship were concluded with Germany, Great Britain, and 
! the United States of Amcrii:a. Baker induced the king to break 
off his connexion with the Wesleyan body in Sydney, and to set 
up a state church. Persecution of members of the old church 
followed, and in 1890 the missionary-premier had to be removed 
from the group by the high commissioner. He afterwards 
returned to initiate a new sect called the “ Free Church of 
England/' which for a time created further divisions among the 
people. 

King George Tubou died in 1893 the age of ninety-six, and 
was succeeded by his great-grandson under the same title. 
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Mr Basil Thomson (who after Baker^s deportation had carried 
out reforms which the natives, when left alone, were incapable 
of maintaining) was sent in 1900 to conclude the treaty by 
which the king placed his kingdom under British protection. 

S(JO Captain C(K)k’s Voyages and other early narratives; Martin, 
Mariner's account of the Tonga Islands (Edinburgh, 1827); Vason, 
Four Years in Tongatahu (London, 1815); A. Monfort, Les Tonga, ou 
Archipel des Amis (Lyons, 1893); B. H. Thomson, The Diversions 
of a Prime Minister (1-ondoii, 1894). 

TONGKING,^ a province of French Tndo-China, and protec- 
torate of France, situated between 20^ and 23^® N. and 102® and 
loSJ® E., and bounded N. by the Chinese provinces of Kwang- 
Tung, Kwang-Si and Yun-nan, VV. by Laos, S. by Annum, and 
E. by the Gulf of Tongking. Area, about 46,000 sq. in. The 
population is estimated at 6,000,000, including 33,000 Chinese 
and about 4000 hluropcans. Geographically, Tongking com- 
prises three regions : (i) the delta of the Song-Koi (Red River), 
which, beginning at Son-Tay and coalescing with the delta of 
the Thai-Binh, widens out into the low-lying and fertile plain 
within which arc situated the principal cities. (2) Two moun- 
tainous tracts, to the north and west of the delta, running 
approximately from north-west to south-east, one separating 
the basins of the Song-Koi and the Canton River, tlie other those 
of the Song-Koi and the Mekong. (3) A region of plateaus 
and low hills forming a transition between the delta and the 
mountains. The main geographical feature in the country is 
the Song-Koi, which, taking its rise near Tali Fu, in Yun-nan, 
enters Tongking at Lao-Kay (the Lao boundary), and flows 
thence in a south-easterly direction to the Gulf of Tongking. 
It was this river which mainly, in the first instance, attracted the 
French to Tongking, as it was believed hy the explorers that, 
forming the shortest route by water to the rich province of 
Yun-nan, it would prove also to be the most convenient and 
expeditious means of transporting the tin, copper, silver and 
gold which are known to abound there. This belief, liowcver, 
has proved fallacious. The upper course of the stream is 
constantly impeded by rapids, the lowest being about thirty 
miles above Ffung-IToa. licyond Lao-Kay navigation is 
impracticable during the dry season, and at all other times of 
the year goods have to be there transferred into light junks. 
Below Lao-Kay larger junks, and in the summer months steam 
launches of shallow draught use the river. Within the limits 
of Yun-nan the navigation is still mon* diflicult. Near Son-Tay 
the Song-Koi receives the wat<;rs of the Song-Bo (Black 
River) and the Song-Ka (Clear River), parallel affluents 
rising in Yun-nan, a.nd from that point divides into a network of 
watcrw’ays which empty themselves by countless out kits into 
the sea. The Song-Cau rises in north-eastern Tongking and 
below the town of Sept Pagodes, where it is joined by the Song- 
Thuong to form the Thai-JJinh, divides into numerous branches, 
communicating with the Song-Koi by the Canal des Rapide.s 
and the Canal des Bambous. 

The coast line of Tongking from Mon- Kay on the Ghinese 
frontier to Thanh-IIoa, n(?ar that of Annam, has a length of 
375 m. From Mon-Kay as far as the estuary of the Song-Koi it 
is broken, rugged and fringed with islands and rocky islets. The 
bay of Ticn-Hien, to the south of which lies the island of Kc-Bao, 
and the picturesque bay of Along, are the chief indentations. 
Beyond the island of Cac-Ba, south of the Bay of Along, the coast 
Ls low, flat and marshy, and tends to advance as the alluvial 
deposits of the delta accumulate. 

The climate of TongkiiiK is less trying to Iuiro])cans than that 
of the rest of French Indo-China. During Tunc, July and August 
the temperature ranges between 83® and 100® F., but from October 
to May the weather is cool. The country is subject to typhoons in 
August and September. 

In the wooded regions of the mountains the tiger, elqihant 
and panther arc found, and wild buflalo, deer and monkeys are 
common. The delta is the home of ducks and many other varieties 
of ac|uatic birds. Tea, cardamom, and mulberry grow wild, and 
in general the flora approximate to that of southern China. 

The Annamesc (see Annam), who form the bulk of the |>o]iulation 
of Tongking, arc of a somewhat better physique than those of the 

1 See also Indo-China, French, and Annam. 


rest of Indo-China. Savage tribes inhabit the northern districts-— 
the Muongs the mountains T)ordering the Black River, the Th68 the 
regions bordering the Clear River and the Thai-Binh. The Muongs 
arc bigger and stronger than the Annamesc. They have square 
foreheads, large faci*s and promiutmt cheek-bones, and their eyes are 
often almost straight. 

Rice, which in some placets furiiisht^s two crops annually, is incom- 
parably the most important product of the delta. Elsewlicre there 
are plantations of cofft'o, tobacco, raniie, paper- tree (Daphne odora), 
cotton, jute, sugar-cane, i)t‘p])er and mulberry. TIkj cultivation 
of silkworms is of growing importance. 

Ciold, copper, tin, lead and other n\(*tals are found in the higher 
regions of Tongking, but only gold end tin arc exploited, and those 
only to a very limited extent. Then^ is a large output of coal of 
inferior quality from IIon-(Jay on tht^ bay of Along and there art^ 
coal-workings on island of Ke-Bao. 

Hanoi, Hjii-phong and Nam-Dinh carry on cotton-spinning, and 
Hanoi and Nam-Dinh are well known for the mannfactuni of carved 
and inlaid hiniiture. 'I'lie natives are skilful at (‘namolling and tlu; 
chasing and ornamentation of gold and other metiils. The manu- 
facture of pajxT from the librous bark of the paper-tree is a wide- 
spread industry, and there are numerous distilleries of rice-spirit, 

Th(5 imports of Tongkitig, which in 1905 roachcul a valuer of 
.422, comprise railway material, certjals, flour, liquors, woven 
goods, petroleum, glassware, i)aj)cr, prepared skins, clocks and 
watches, arms and ammunition, &c. Exports (valued at ;ii,393,b74 
in 1905) comprise rice, rubber, manilla hemj>, ramie, lacc|ucr and 
badiaii oils, raw skins, silk-waste, coal, ChiiKJse drugs, rattan, mats, 
gamlx)ge. 

The transit trade via Tongking Ix^twcxm Hong- Kong and the 
province of Yun-nan in southern China is of considtTable importance, 
n?aehiiig in 1005 a viiluc of ;{i, 140,000. This trade is entirely in 
llu? hands of Chineses houscjs, ilie tin of llie. Yun-nan mines and 
cotton yarns tmm Hong- Kong constituting its most important 
elements. Goods in transit enjoy a ndiate of 80 % of tin? customs 
d uti<?s. Goods are carried on the Song- Koi to Lao-Kay or Man - 1 lao, 
tlnmce on m\iles. Tin? walcrrways of the tleJta are lined with om- 
bankimuits, the causeways along which form the chitjf mt?ans of land 
communication of tin? region. (For railways, see Indo-China, 
FRKNcn.) 

Tin? protectorab? of Tongking a]q)roacln?s nearer to direct admin- 
istration than that of Annam, when? the conditions of the prot(?ctor- 
ate are more closely obst?rved. 'Pill 1897 the empesror of Annam 
I wfis rc?pn5sented in Tongking by a viceroy (hinh-luoc), but now the 
I native oflicials an? ap]»uinlc?tl l)y and are dintelly iindcT the control 
of the resident-sup(?rior, who rc?sid(?s at Hanoi, presides overth(?pro- 
I t(?ctorate council, and is th»? chief t(?rriiorial re])n?sentativcof France. 
'Pongking is divicl(?d into iiiiu:te<?n provinces, in each of which 
there is a resident or a vic(? n?si<I(?nt, and four military turritori(?s, 
th(? latter administ(?n?(l by comtn.'mdfmts. In (;ach province there 
j is a council of native? nntabl(?s,‘' elect(?d by natives and occupied 
with the discussion of the provincial budgc?t and jmblic works. 
Then? is also a delib(?rative council of natives (institutcid 1907) for 
the whole of Tongking. Tin? ])rovincial administration, local 
govcrnmtjnt and educational syst(?m an? aiiaJogoiis to those of Annam 
((/.V.). 1 'wD chambers of tlic court of api)eal of Indo-China and a 
( riminal court sit at Jlanoi; ilien? are tribunals of first instince and 
tribunals of commerci? at liajjoi ami Mai-Pliong. When Ixjth 
j)arties to a suit are Annamitse, it C()nn?.s williin the jurisdiction ol 
the An-Sat or native judge? ol the province. 

The following is a summary of the budgets of 1899 and 1904 : — 

I Receipts. ure. 

1899 4 ^ 1,235 427,993 

i9<-»4 7.')f>,h48 494, €>34 

The chi(?f source of revenue is the dir(?ct taxes (including especially 
the poll-tax and land-bix), which amountecl in 1904 to ^{41 7,723, 
while the chief itf?ms of cxp(?riditiire are Uu? cost of the residencies 
and general staff, public works and the civil guard. 

For the early history of T ongking, see Annam and Indo-China, 
French. Tongking was loosely united to Annam until 1801, 
when Gia-long, king of Annam, brought it definitely under his 
sway. Having, by the treaty of 1862 and the annexation of 
Cochin China, firmly established themselves in Annamesc 
territory, the Prench began to turn their attention to Tongking, 
attracted by the reported richness of its mineral wealth. They 
found a pretext for interfering in its affairs in the disturbances 
arising from the invasion of its northern provinces by the 
disbanded followers of the Taiping rebels. The Franco-German 
War of 1870-71 put an end to the project for a time, but the 
return of peace in Europe was the signal for the renewal of hos- 
tilities in the East. The appearance of Garnicr’s work on his 
expedition up the Mekong again aroused an interest in Tongking, 
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and the reported wealth of the country added the powerful of the oexasions when it was of paramount importance that it 
motive of self-interest to the yearnings of patriotism. Already should be acknowledged and acted upon. With much more 
Jean Dupuis, a trader who in Uie pursuit of his calling had than usual regularity, therefore, the king despaldicd presents 
penetrated into Yun^nan, was attempting to negotiate for tiie and letters to the court of Peking, and in 1880 he sent a special 
passage up the Song-Koi of himself and a (-iirgo of military stores embassy, loaded witli unusually costly offerings, and bearing a 
for the Cliinese authorities in Yun-nan. Meanwhile Captain letter in which his position of a tributary was emphatically 
Senez appeared from Saigon, having received instructioas to asserted. Far from ignoring the responsibility thrust upon him, 
open the route to French commerce. But to neither the trader the emperor of China ordered the publication of the ktler in the 
nor the naval officer would the Tongkingese lend a favourable ' Peking Gazette. 

ear, and in default of official permission Dupuis determined to , The death of Riviere and the defeat of his troops had placed 
force his way up the river, This he succeeded in doing, but the J‘Vench in a position of extreme difficulty. M. Jules Ferry, 
arrived too late, for be found the Taiping rebellion crushed and who had become prcniierof France in February 1883, determined 
the stores no longer want(‘d. i on a vigorous forward policy. But for the moment the outlying 

On the return of Dupuis to Hanoi, the Tongkingese general garrisons, except those of Nam-Dinh and Hai-Phong, had to 
at that place wrote to tlie king of Annum, begging him to induce be withdrawn and Hanoi itself was Ix'siegt'd by the Black Flags, 
the governor of Cochin-Cliina to remove the intruder. An order | Reinforcements brought by Admiral Courbet and General Bouet 
was thereupon issued calling upon Dupuis to leave the country. ; were insufficient to do more than keep them at bay. So con- 
This he declined to do, and, after some negotiations, Francis tinued was the pressure on the garrison that Bouet determined 
Gamier with a detachment was sent to Hanoi to do the best to make an advance njion Son -I'ay to relieve the blockade. He 
he could in the difficult circumstances. Gamier threw him.self ' attacked Vong, a fortified village, but he met with such resistance 
heart and soul into Dupuis'sprojccts, and, when thclbngkingese 1 that, after suffering considerable loss, he was obliged to retreat 
authorities refused to treat with him excxpt on the subject of , to Hanoi. In the lower delta fortune sided with the French, 
Dupuis’s expulsion, he attacked the citadel in November, 1873, j and almost without a casualty Hai-Duong and Phu-Binh fell 
and carried it by assault. Having thus .secured his position, into their hands. Meanwhile, in order to put more effective 
he sent to Saigon for reinforcements, and meanwhile sent small pressure upon the (‘ourt of Hue, Dr TTannand, commissary- 
detacliments against tht* fi'S'f* other important fortresses in the general, supported by Courbet, proceeded with a naval force to 
delta (Ilung-yen, lliu-Ty, Hai-Duong, Ninh-Binh and Nam-, the Hue River. They found that, though King Tii Due wa.s dead, 
Diidi), and captured them all. The Tongkingese now called in his policy of resistance was maintained, and therefore stormed 
the help of Lu-Vinh-Phuoc, the leader of the “ Black I'lags,” ‘ the city. After a fccV)le defence it was taken, and Harmand 
who at once marched with a large force to the scene of action, ' eoneUided a treaty will) the king (August 1883) in which the 
Within a few days he recaptured several villngcs near Hanoi, • French protccloralc was fully rc('ognized, the king further 
and so thrcat(‘ning did his attitude appear that Gamier, who had i binding himself to rc'call the Annamese troops serving in Tong- 
hurried back after capturing Nam-Dinh, made a sortie from the j king, and to construct a road from Saigon to Hanoi, 
citadel. 'Ibe movement proved n disnsirous one, and resulte‘d Though tliis treaty was exacted from Annani under pressure, 
in the death of Gamier and of his second in command, Balny [ the Frcncli lost no ’lime in carrying out that part of it which 
d’Avricourt. 1 gave them the authority to j)ro1ect Tongking, and Bouet again 

Meanwhile the news of Garnicr's hostilities had alarmed the : advanced in the direction of Son-Tay, But again the resistance 
governor of Saigon, who, having no desire to be plunged into a ; he met with compelled him to retreat , after onpluring the fortified 
war, .sent Philastrc, an inspector of native affairs, to offer , post of Palan, Meanwhile, on the determination to .attack 
apologies to tlie king of Annam. When, however, on arriving Son-Tay becoming known in Paris, tlu* Chinese ambassador 
in Tongking Philastrehc?ardofGarnier’.s death, he took command > warned the ministry that, since Chinese troops formed part of 
of the French forces, and at once ordered the evacuation of j the garrison, he should consider it as tantamount to a declaration 
Nam-Dinh, Ninh-Binh and Hni-Duong— a measure which, of war. But his protest met with no consideration. On the 
how(!Vcr advantageous it may have been to the French at the j arrival of reinforeemenis an advance was again made; and on the 
moment, was most disastrous to the native. Christian population, iblh of I)(*cember 1883, after some desperate fighting, Son-Tay 
the withdrawal of the French being the signal for a general fell. 

massacre of the converts. In pursuance of the same policy During 1884 the French made themselves masters of the 
Philastre made? a convention with the authorities (March, 1874) lower della. I’hroughout the campaign Chinese regulars fought 
by which he bound his countrymen to withdraw from the occu- aj^inst the French, who thus found themselves involved in war 
pillion of the country, retaining only the right to trade on the with China. While hostilities were in progress M. Fournier, the 
Song-Koi and at Hanoi and Ilai-Phong, and agreed to put an French consul at I'ientsin, had been negotiating for peace, so 
end to Dupuis’s aggressive action. far as China was conccrni'd, with Li Hung-cliang, and in May 

For a time affairs remained in statu quo, but in 1882 Le Myre ^884 had signed and sealed a memorandum by which tlie 
dc Villers, the governor of Cochin-China, sent Henri Riviere w’ith Chinese plenipotentiary agreed that the Chinese troops should 
a small force to open up the route to 'STin-nan by the Song-Koi. evacuate the northern provinces of Tongking immediatement:" 
With a curiems Bimilariiy tlie events of Gamier’s campaign wTre In the following month another treaty, signed at Hu 6, confirmed 
repeated. Finding the authorities intractable. Riviere .stormed the French protectorate over Annam and Tongking. It was 
and carried the citadel of Hanoi, and then, wdth very slight loss, | not, however, followed by a cessation of militart^ operations, 
he captured Nam-Dinh, Hai-Duong, and other towns’in the delta. | A misunderstanding arose between the French and the Chinese 
And once again these victories brought the Black Flags into as to the exact date for the evacuation of their posts liy the 
the neighbourhood of Haroi. As Gamier had done, so Rividre I Chinese, and in June General Millot, then rommander-in-ebief of 
hurried hick from Nam-Dinh on news of the threaton<*d danger, the Freni'h forces, despalchi'd Colonel Dugenne at the head of 
Like Gamier alseAifbeadod a sort ie against his enemies, and like a strong force to occupy Lang-Son. The expedition was badly 
Gamier he fell to his own impetuosity (May, 1883), arranged; the baggage train was far too unwieldy ; and the pace 

In the meantime the Annamese court had beem seeking to at which the m(*n were made to march was too quick for that 
enlist the help of the Chinese in their contest with tlie French, scorching time of the year. They advanced, however, to Bae-Lc, 
The tie which hound the tributaiy^ nation to the sovereign state within 25 m. of T.ang-Son, when they suddenly came upon a 
had been for many generations slackened or drawn closer as Chinese camp. An irregular engagement began, and, in the 
circumstances determined, hut it had never been entirely ! pitched battle which ensued, the Chinese broke the French lines, 
dissevered, and 4pi0m the Annamese point of view this was one and drove them away in headlong flight. This brought the 
^ Bands of Chinese rebels who infested the mountainous region of military opt'rations for the season to a close. 

Tongking. | During the rainy season fevers of all kinds became alarmingly 



TONGS— TONGUE 


prevalent, and the number of deaths and of men invalided 
was very large. In the meantime, however, an expedition, led 
by Colonel Donnier, against the Chinese garrison at Chu, about 
10 m. south-east from Lang-kep, was completely successful; 
and in a battle fought near Chu the Chinese were defeated, with 
a loss of 3000 killed, the French loss being only 20 killed and 90 
wounded. In the skirmishes which followed the French were 
generally victorious, but not to such a degree as to warrant any 
enlargement of the campaign. 

In January 1885 large reinforcements arrived and Bri^^rc 
dc rislc, who had succeeded Millot as comniancler-in-chief, 
ordered an aclvanc'e towards Lang-Son. I'lie dillicullics of 
transport greatly impeded his movements, still the i‘xp(‘dition 
was successful. On the 6lh of February three forts at Dong- 
Song, with large supplies of stores and ammunition, fell into the 
hands of the French. Three days’ heavy fighting made them 
masters of a defile on the road, and on the J3th Lung-Son was 
taken, the garrison having evacuated the town Just before the 
entrance of Ihc* conquerors. Willi his usual energy General 
Ndgricr, who commanded a division under Brierc' de ITsle, 
pressed on in pursuit to Ki-Ht‘a, and (‘vi‘n captured the frontier 
town of Cua-Ai. But Bricre de lisle had now to hurry back 
to th(? reli(?f of Tuyen-Kwan, which was doggedl)' resisting the 
attacks of an overwhelming Chinese force, and N^grier was left 
in command at Lang-Son. The withdrawal of Brierc dc llslc’s 
division gave the Chinese greater conlldenre, and, though for a 
time Negrier was able to hold his own, on the 22nd and 23rd of 
March he sustained a severe check between l^ng-Son and 
That-Ke, which was finally converted into a complete rout, 
his troops being obliged to retreat precipitately through Lang- 
Son to Than-Moi and Dong-Song. Brierc de lisle reached 
I'uyen-Kwan, tlie garrison of which was commanded liy Colonel 
Dominc, on the 3rd of March, and efftjcled its relief. The 
disaster at Lang-Son cau.sed the downfall of the Perry ministry 
(March 30). Shortly afterwards Sir Robert fJart succeeded 
in negotiating peace with China, By the terms agreed on at 
Tientsin (June.* 1885), it was stipulated that l^rancc was to take 
Tongking and Annain under its protection and to evacuate 
P'ormosa and the Pescadores. (For furllier liistory, sec Indo- 
China.) 

Soe J. Diijuns, Le Tong^kin ct Vintevventio^t frmmtise (Parks, 
1898); £. B. Norman, Tonkin oy T'rance in the Tav Last (London, 
1884); Prince ITcnri d’Orld-ans, Antour du Tonkin (Paris, 1896); 
J. Ferry, Lc Tonkin et la mcre-patrie (T’aris, 1890); J. Chailloy, 
Paul Bevt an Tonkin (Paris, 1887); Ji. Lunet <1(5 Lajonqni^e, 
Uthnographie du Tonkin Septentrional (I^iris, 1900) ; A. Gaisman, 
LTKiivve de la Prance au Tonkin (Paris, 1900); also th<' bibliography 
under Indo-China, French. 

TOKGS (O. Eng. i(mgf,M.Eng. tongc,d, Du. Ger. 
from base tan^^ to bite, cf. Gr. a gripping and lifting 

instrument, of which there are many forms adapted to iheir 
specific use. Some are merely large pincers or nipp(?rs, hut the 
greatest n urn lx:r fall into three classes : the first, as in the com- 
mon fire-tongs, used for picking up piec(‘s of <ml and ])lacing 
them on a fire, which have long arms terminating in small flat 
circular grippers iind are pivoted close to the handle ; the second, 
as in the sugar-tongs, asparagus tongs, and the like, consi.sting 
of a single band of metal bent round or of two bands joined at 
the head by a spring, and third, such as the blacksmith’s tong.s 
or the crucible-tongs, in whicli the pivot or joint is placed close 
to the gripping ends. A sjK'cial form of tongs is that known as 
tlie “ lazy-tongs,” consisting of a pair of grippers at the end of a 
series of levers pivoted together like scissors, the whole l)cing 
closed or extended by the mo\’ement of the handles communi- 
cated to the first set of levers and thence to the gripyiers, the 
whole forming an extensible pair of longs for gripping and Ufling 
things at a distance. 

_ TONGUE ( 0 . Eng. tunge), in anatomy, a movable organ 
situated in the floor of the mouth, and serving for the scasation 
of taste be.sides helping in the mastication of food, in articulate 
speech, and in feeling the exact position of any structure 
within the mouth. 

The tongue is divided into a main part or body, a base which 


looks backward toward the pharynx, a dorsum or upper suiiacei 
a root by w'hich it is attached to the hyoid bone and floor of the 
mouth, a tip w liich is free and an inferior free surface in contact 
with the front part of the floor of the mouth and with the lower 
incisor teeth. Owing to the large amount of muscle in its com- 
position the shape of the tongue \'tiries considerably from time 
to time. The dorsum of tlic tongue is covered by stratified 
.squamous epitht?lium, and, when at rest, is convex both antcro- 
posteriorly and transversely; it Is thickly studded with papillae, 
of which four kinds are reoogtiized. 

Pililorm papillae arc minute conical projections covering tlie 
whole ol the ilorsiim, l^y wliich ti-riu the trim ui»]ut surface is 
ineaiil, as wi^ll as the lip ami borders of lh <5 ton/;ue. 'Fliey are very 
iiiiiiHToiis ami contain a short (.or<* of sub(?i)ith(*lial mm'^ous inem- 
braiu^ covered by a thick coatiuf,^ of (^>ithidial c<;lls, which coating 
may divide jit its tip into a mimb(?r of Ihrcsud-like processus. 

Putifjjorw papillae are less n linn Tons than tlu5 last, and somewhat 
rest'inble "button mushrooms"; they geiu-rally contain special 
tasi(5 buds. 

Circunwallate papillae are usually from sevon to ton in numbt5r 
and are arnsn^ud in the ionn ol a V, the :ij)(5X of which jKnnts down 
th (5 throat, 'I'ln-y lii? <piit .<5 at the l)ack ol the uy>j)ef surlace of the 
tongue ami (‘ach consists ol a little flat central immml surroumhsd 
by a d< 5 «*i) moat, the out< 5 r wall of which is .slightly raisi^d above the 
.snrfac(5^ find it is to this that the papillae owe their name. BoUi 
skies of the moat hav (5 tast (5 buds embedded in them, wliile into the 
bottom small sctous glands open. 

Poliate kapillae are only vestigial in man and consist of a series 
of vertical ndges occiiy^yixig a small oval area on citcli side uf the 
tongue near its b«i.se and jnst in front of the attachment ol the 
anterior pillars of the fauces. (See J^harynx.) 

'fhe posterior surlace or base ol the tongue forms part oi the .'in ti 5 rior 
wall ot the pharynx and hawS a quite clifierent ap)»o.'i.ra.nco to that of 
the (!or.sum. Oii it are found numerous circular or oval ehrvations 
of the mucous membrane caust5d by lymphoid tissu(5 (lymjdioid 
follicles), on the summit of the most ol which is a mucous crypt 
or dopression. The division between tlic superior or oral surlace 
of the tongue and the posterior or pharytigcal is shar])ly marked by 
a V-shaped shallow groove called the sulcus ierminalis which lies 
just behind and parallel to the V shaped row of circumvallatc 
papillae. At the apex of this V is a small blind pit, the foramen 
caecum. 

At the lower part of the jiharyngeal snrtace thn5i5 folds of mucous 
membrane, called glosso-epigloltic folds, rim bacivward; 1 ht 5 middh? 
one passes to the c< 5 ntrc of the front of the (ipiglotlis, while the two 
lateral ones, in modem anatomy often caikid |)haryn|.,o epiglottic 
folds, pass backward and outward to the lossa ol iJxr tonsil. 

On the inferior free surface of the tongue, that is to say, the surface 
which is seen when the mouth is looked into and tlie tongue turned 
up. there is a median fold of mucous imunbram- called the fraennm 
linguae, which is attachecl below to the llourol the mouth. On each 
side of this the blue outlines of the ranine vt^in.s are seen, while close 
to these a little fold on tmr.h side, icnowii as a plica fimhriata, is olt.en 
found. It must not, however, he conluscsd with tins plica sublin- 
gualis described in the article Mom n and Sai-tvak y Gi./* nds. 

The substance of the ton^(5 is coiupo.sed iilniost entirely ol striped 
muscle fibres which mn Iri flilfc5r<5nt directions. Some of these 
bundles, such as the super fo ial, deep, transverse and oblique, lingualrs 
are confined to tlie tongues ,':,nd an? spnlasji ol as intrinsic muscl(.?s. 
Other muscle.s, sncli as tins hyo-glossus, slylo-glossiis, crime 
from clsewhcn? and are extrinsic; Ihe^ie are noticed uiulisr the hisad 
of Ml scoi.AR .Sys'JKM. The arteries of the tongue are derived 
from the lingual, a branch of the external carotid (see Arteries), 
while the? veins Irom the tongue return the blood, by one or more 
veins on each side, into the iritcraal jugular vein (sec Veins). 

The nerve.s to the tongue are the (i) lingual or gustatory, a branch 
of the filth (see Nerves ; Cranial) wliich supplies the anterior two- 
thirds with ordinary sen.satioTi and alfio, by ii)e;ins of the chorda 
tvmphani which is bound up with it, with taste sensation ; (2) 
the gio.ss(,)pharyng< 5 al which supplies the cir(:umv.alLite p.apillae 
and posterior third of the tongue with taste -md ordinary sensatinn; 
(3) a fenv twigs of the sujierior laryngeal branch oJ the vagus to the 
pharyngeal .wrfai^o of the tongius; and (4) the hyjioglossal which is 
the motor nerve to the muscles. 

Embryology, 

The mucous membrane covering ihc siccond and third vi.scoral 
arches fu.ses to form the furcula (sec Respiratory System), Ju.st 
in front of this a roundefl eminence appears at an early date in 
the ventral wall of the pharynx to form the tuherculum impof 
which is separated from the lurcula by the ilepression known as 
the stn-wji arcuatus. This tuherculum impar gradually grows to 
form the central part of the tongue in front of the foramen 
CJRCum, while the anterior piirt of the organ is derived from two 
lateral swellings which appear in the floor of the mouth and surround 
the tubcrculnm impar antero laterally. The posterior third, or 
pharyngeal part, is developed from the anterior part of the furcula 
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in thn middle line, that is to say from the third visceral arch. The well developed the circnmvallate papillae are few, often only one 
sinus arcuatus becomes gradually shiUlower as these two parts of on each side. 

the tongue grow together and eventually is indicated by the sulcus In the lemurs an under tongue or sub lingua is found, which is 
ievminalis: in the mid line, however, the isthmus of the thyroid probably represented by the plicae fimbriatae under the human 
grows down from it, forming the thyro-glossal duct the remains of tongue, and by some morphologists is regarded as the homologuc 


grows down from it, forming the thyro-glossal duct the remains of j tongue, and by some morphoiogists is regarded as the homologuc 
which are seen in the foramen caecum (see Ductless Glands), of the whole tongue of the lower vertebrates, the greater part of 
It will be seen that the tongue is developed in connexion with the the mammalian tongue being then looked upon as a new formation. 
fir.st, second and third visceral arches, and it is therefore to be For further details and literature sec R. Wiedersheim's Compafa- 


fir.st, second and third visceral arches, and it is therefore to be 
expected that the fifth, seventh and ninth nerves which supply 
those arches would help to supply it. but the vagus from the fourth 
arch reaches it in addition, while tlie fact that most of the muscuhir 
substance of the tongue is supplied by the hypoglossal nerve is 
explained on the theory that some of the cervical skeletal muscular 
ture has grown cephalad into the tongue and has carried its nerve 
with it. 

Comparative Anatomy. 

The tongue is present in fishes but it is an immovable swelling in 
the floor of the mouth and is practically devoid of muscles. Jn the 
hag (Myxine) among the Cyclostomata, and pike {Esox) among the 

Interninl jugular vein Hypoglossal nerve 


Spinal accessory nerve 
Digastric mu-scle | 


Internal carotid artery 
I PneiimoKustric iierve 
I Sympathetic 

\ 1 1 Ascending pharyngeal artery 

\ \ I I Odontoid piocci» 


Stylohyoid -s 
Glu.s.so> 
pharyngeal nerve 
Parotid gland 
I'einporo- ^ 
maxillary vein - 
External carotid ->■ 
artery 

Sjylog’ossufi * 

Ascending..^ 
palatine artery 

Internal pterygoid “ 

Epiglottis'* 

Frenulum. 

epiglottidia 


Pharyngeal portion 
of tongue 






Fungiform papilla - 


Futigifonn papilla - 


(From Ambrose Birmingham in Cunningham's 7V.r/ Book of Anatomy.) 

Horizontal Section through Mouth and Pharynx at the Level of the Tonsils. 


tive Anatomy of Vertebrates, translated by W. N. Parker (London, 
1907); C. Gogenbaur, Vergleich, Anat. der Wirbelthiere (Leipzig. 
1901); A. Lehrb.vergleich.mikroskop. Anat. der Wirbelthiere, 

Teil 3 (Jena, 1900); Parker and Haswell, Text Book of Zoology 
(London, 1897), P-) 

Surgery of the Tongue. 

During infancy it is sometimes noticctl that the little band of 
membrane (fraenum) which binds the under part of the tongue 
to the middle line of the floor of the mouth is unusually short. The 
condition will prol>ably right it.self as the front part of the tongue 
takes on its natural growth. In some children the tongue is .so 

large lliat it hangs out of the mouth, 
scratching itself upon the teeth. This 
condition is likely to be as.sociated 
with weak intellect. 

Acute inflammation of the tongue 
may be caused by the sting of a wasp 
entrance of septic germs 
\ through a wound, and the trouble may 

|i ^ end in an abscess. 

\ Poftt-pharyngeal Chronic inflammation of the tongue 

^ ~ lymphatic gland may be caiKscd by syphilis, by the 

Pir irritation of decayed teeth or of a 

H Superior badlv-fittiiig platc of artificial teeth, 

grjAr-'cnnK.ri.tormu^le excessi’vc Smoking. Th8 con- 

dition is one of danger in that it may 
'J'on.sil eventually to the longue bccom- 

ing the seat oi cancer. The treatment 
removal of every source 
of irritation . The teeth must be made 
S Anterior palatine sound and smooth and must be kept 
urch so. Smoking must be absolutely and 

* rirLunivaliate cntii'cly given UJ), and salt, mustard. 

H^^swr^pupillte pickles, spirits, tieratcd waters, and 

everything else which is likely to be a 
cause of irritation must be avoided. 
Cancer of the tongue is the result of 
ot tongue chronic irritation which produces an 
excessive growth of the sciily covering 
Conical papillae of the tonguc and causes aii invasion 
^ of the decker parts of the tongue by 

the scales. It is more often found in 
men than women and is usually asso' 
elated with a hard swell ii'vg at one side 
of the tongue--' perhaps near a jagged 
tooth or at the s]>ol where the end of 
the i)ipc-stem approaches the tongue. 
The nerves of the tongue being caught 
KIKpf and compressed in the growth, pain 

is constant and severe, and the move- 
BTw mentwS during mastication cause great 

distress. The swelling gradually in- 
creiises in size and, spreading to the 
^ floor of the mouth, hinders the free 

movements of the tongue. In due 
course it breaks down in the middle 
^evel of the Tonsils. and a hard- walled ulcer ai)pe'drs. All 

this time the small scales of the cancer 
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Teleostei, teeth are developed on the tongue. In the Amphibia 
the tailed forms (Urodela) usually have tongues like fishes, though in 
the genus Spolcrpcs the organ is very free and can be protruded for 
a great distance. In the majority of the Anura the tongue is usually 
attached close to the front of the floor of the mouth so that it caii 
be flapped forward with grwit rapidity. There are. however, two 
closely allied families of frogs (Xenopodidac and Pipidae) which 
form the order of Aglossfi, because in them the tonguc is suppressed. 

In the reptiles the tongue is generally very movable, though 
this is not the case in the Crocodilia and many of the Cholonia. The 
forked tongues of snak(*s and many lizards and the highly specialized 
telescopic tonguc of the chameleon are familiar objects. 

In birds the tongue is usually covered with horny epithelium 
and is poorly supplied with muscles. When it is very protrusihle, 
as in the woodpecker, the mo\Tment is due to the hyoid, with the 
base of the tonguc attached, moving forw»ard. 

In the Mammalia the tongue is alwavs movable by means of well- 
devclopetl extrinsic and intrinsic muscles, while papillae and glands 
are numerous. The filiform papillae reach their maximum in the 
feline family of the Carnivora where they convert the tongue into 
a rasp by which bones can be licked clean of all flesh attached to 
them. 

Foliate papillae are best seen in the rodents, and when they are 


are finding their way along the lymph-channels and causing a 
secondary enlargement in the glands ju.st below the jaw and along 
the side of the neck. Enlargement of the cervical gUinds is a very 
.serious complication of cancer of the tongue. 

The only treatment for cancer of the tongue which is at present 
known in .surgery is the early removal by operation. It not seldom 
I happens that because there is a certain amount of doubt as to the 
exact nature of the growth in the early weeks delay in operating 
is reasonably permitted, but during this time there is the risk of 
the cells of the disease finding their way to the lymphatic system. 
Still, inasmuch as there may be great difficulty in determining the 
diagnosis from tertiar>' s>Tihilitic disease, a course ol treatment by 
iodide of potassium niay' well be recommended. Syphilis is often 
the precursor of lingual cancer, and it is impossible to say exactly 
when the s\*phiiitic lesion becomes malignant. In the case of a 
cancerous tumour of the tongue being so deeply or so widely attached 
tliat its removal cannot be recommended, relief nyiy be afforded by 
I the extraction of most, or all of the teeth, by limiting the food to the 
most simple and unirritating kinds, and possibly by dividing the 
great sensory nerves ol the tongue. 

Cancer of the tonguc is now operated on in adv'anced cases such as in 
former yoirs would not have been dealt with by a radical operation. 
An incision is made beneath the jaw and through the floor of the 



TONGUES, GIFT OF 


mouth, by which the tongue is drawn out and rendered easily 
accessible, the arteries being leisurely secured as the tissues are cut 
across. The upper part of the gullet is plugged by a sponge so that 
no blood can enter tnc lungs, and unimpeded respiration is provided 
for by the preliminary introduction of a tube into the windpipe. 
Through the incision which is made l>elow the jaw the infected 
lymphatic glands are removed. I'o Dr Kocher of Berne the profes- 
sion and the public arc indebted for tliis important advance in the 
treatment of this disease. (£. O*.) 

TONGUES) GIFT OF, or Glossolalia (ykw<r(ra, tongue, 
kak€lv, speak), a faculty of abnormal and inarticulate vocal 
utterance, under stress of religious excitement, which was 
widely developed in the early Christian circles, and has its 
parallels in other religions. In the New I'estament such 
experiences are recorded in Caesarea (Acts x. 46), at Corinth 
(Acts xix. 6; i Cor. xii., xiv.), Thessalonica (i Thess. v. 19), 
Ephesus (Eph. v. j8), and universally (Mark xvi. 17). From 
the epistles of Paul, who thanked God that he spake with tongues 
more than all or any of his Corinthian converts, we can gather a 
just idea of how he regarded this gift and of what it really was. 

Firstly, then, it was a grace {charisma) of the spirit, yet not 
of the holy or pure spirit only, but of evil spirits also who on 
occasions had been known to take possession of the larynx of a 
saint and exclaim, “ Jesus is Anathema,’* As no one could 
curse Jesus except under the influence of a devilish afflatus, so 
none could say ** Jesus is Lord ” except he was inspired by the 
Holy Spirit. But, secondly, the pneumatic utterances techni- 
cally known as speaking with tongues failed to reach this level 
of intelligibility ; for Paul compares “ a longue ” to a material 
object which should merely make a noise, to a pipe or harp 
twanged or blown at random without tune or time, to a trumpet 
blaring idly and not according to a code of signal notes. Unless, 
therefore, he that has the gift of tongues also possess the gift 
of interpreting his exclamations, or unless some one present can 
do so for him, he had not better exercise it in church. He is 
a barbarian to others and they to him, since they cannot under- 
stand what is spoken l)y him. Paul discriminates between the 
Spirit which during these paroxysms both talks and prays to God 
and the nous or understanding which informs a believer’s psalm, 
teaching, revelation or prophesy, and renders them intelligible, 
edifying and profitable to the assembly. Accordingly Paul 
lays down rules which he regarded as embodying the Lord’s 
commandment. A man “ that speaketh in a tongue speaketh 
not unto men, but unto God; for no man understandeth; ” and 
therefore it is expedient that he keep this gift for his private 
chamber and there pour out the mysteries. In church it is best 
that he should confine himself to prophesying, for that brings 
to others edification and comfort and consolation.” If, 
however, tongues must be heard in the public assembly, then let 
not more than three of the saints exhibit the gift, and they only 
in succession. Nor let them exhibit it at all, unless there is 
some one present who can interpret the tongues and tell the 
meeting what it all means. If the whole congregation be 
talking with tongues all at once, and an unbeliever or one with 
no experience of pneumatic gifts come in, what will he think, 
asks Paul. Surely that ** you are mad.” So at Pentecost on 
the occasion of the first outpouring of the Spirit the saints were 
by the bystanders accused of being drunk (Acts ii. 15). In 
the church meeting, says Paul, I had rather .speak five words 
w’ith my understanding, that I might instruct others also, than 
ten thousand words in a tongue.” 

The writer of Acts ii., anxious to prove that Providence 
from the first included the Gentiles in the Messianic Kingdom, 
assumes that the gift of tongues was a miraculous faculty of 
talking strange languages without having previously learned 
them. Augustine accordingly held that each of the disciples 
talked all languages miraculously; Chrysostom that each talked 
one other than his own. The Pentecostal inspiration has been 
construed as a providential antithesis to the confusion of tongues 
—an idea which Grotius expressed in the words : “ Poena 
linguarum dispersit homines; donum linguarum dispersos in 
unum populum coUegit.” Competent critics to-day recognize 
that such a view is impossible; and it has been suggested with 
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much probability that in the second chapter of Acts the words 
in r. 5 “Now there were dwelling . . . under heaven ” as well a.*? 
w. 6~ii: “because that every man . , , mighty works of God ” 
were interpolated by Luke in the document he transcribed.^ 
The faithful talking with tongues were taken by bystanders 
for drunken men, but intoxicated men do not talk in languages 
of which they are normally ignorant.- 

Paul on the whole discouraged glossolaly, “ Desire earnestly 
the greater gifts,” he wrote to the Corinthians. 1'he gift of 
tongues was suitable rather to children in the faith than to the 
mature. Tongues were, he felt, to ccas':^ whenever the perfect 
should come; and the believer who spoke with the tongues of 
men and of angels, if he had not love, was no belter than the 
sounding brass and clanging cymbal of the noisy heathen 
my.sterics. It was dearly a gift productive of iniu!h clisiurbc'ince 
in the Chun^h (1 Cor. xiv. 23). He would not, however, entirely 
forbid and qu(?nch it (i Thess. v. iq) so long as dcceney and order 
were preserved. 

It is not then surprising that we hear little of it after the 
apostolic age. It faded away in the great Church, and probably 
Cclsus was describing Montanist circles (though Origen assumed 
that they were ordinary believers) when he wrote ** of the many 
Chri.stians of no repute who at the least provocation, whether 
within or without their temples, threw themselves about like 
inspired persons; while others did the same in cities or among 
armies in order to collect alms, roaming about cities or camps. 
They were wont to cry out, each of himself, “1 am God; I am 
the Son of God ; or I am the divine Spirit.” 7 'hey would indulge 
in prophecies of the last judgment, and back llieir threats with 
a string of strange, half-frantic and utterly unmeaning sounds, 
the sense of which no one with any intelligence could discover ; 
for they were obscure gibberish, and merely furnished any fool 
or impostor with an occasion to twist the utterances as he chose 
to his own purposes. 

In the above we get a glimpse both of the glossalist and of his 
interpreter as they appeared to the outside world; and the 
impression made on them is not unlike that which Paul appre- 
hended would be left on outsiders by an indiscriminate use of 
the gift. I'ertiillian early in the 3rd century testifies that 
glossolaly still went on in the Montanist Church which he had 
joined; for we must so interpret the following passage in his 
De anima, cap. ix. : ” There is among us at the pre.scnt time a 
sister who is endowed with the charismatic gift of revelations, 
which she suffers through ecstasy in the spirit during Ihe Sunday 
.service in church. She converses with angels, sometimes even 
with the Lord, and both hears and sees mysteries.” The magical 
papyri teem with strings of senseless and barbaric words which 
probably answer to what certain of the Fathers called the 
language of demons. It has been suggested that we here have 
recorded the utterances of glossolalists. 

The attitude of Paul toward glossolaly among his converts 
strikingly resembles Plato’s opinion as expre.sscd in the Timaeus, 
p. 72 of the enthusiastic ecstasies of ihe ancient /aam? (sooth- 
sayer). “ God,” he writes, “ has given t he art of divination not to 
the wisdom, but to the foolishness of man ; for no man, when in 
his wits, attains prophetic truth and inspiration; but when he 
receives the inspired word, either his intelligence is enthralled 
by sleep, or he is demented by some distemper or possession, 
And he who would understand what he remembers to have been 
said, whether in a dream or when he was awake, by the prophetic 
and enthusiastic nature, or what he has seen, must first recover 
his wits; and then he will be able to explain rationally what all 
> This misunderstanding of Acts ii. lias influ oncer] the official 
Homan doctrine oi demoniacal possession. The Sacerdotah indi- 
cates as one ^ ihe symptom-s of possession the ability ol the possessed 
to talk other tongues than his own. Cf, the FusHs daemonum, 
cap. xi. Venetus (160C) : ** A liqui sermonem alienum a pairia ri 4 a 
loquuntur etsi nunquam e laribus paternis recesser int" 

» It is noteworthy that in Eph, v. 18 Paul contrasts the being filled 
with the Spirit with the foolishness of intoxication with wine, and 
remarks that those filled with the Spirit speak to themselves in 
psalms and hymns and spiritual songs and give thanks always for 
all things. 

® Origen, Contra Celsum, vii, 9. 
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8 udi i¥ord8 and apparitions mean^ and what indicaticms they 
aficm} to this man or that> of past, present or future ^ood and 
evil, But^ while he continues demented^ he cannot judge of 
the visions which he sees or the words which he utters. . . . And 
for this reason it is customary to appoint diviners or interpreters 
to be judges of the true inspiration.’’ ^ From such passages 
as the above we infer that the gift of tongues and of their inter- 
pretation was not i)eouliar to the Christian Church, but was a 
repetition in it of a phase common in ancient religions. The 
very phrase yA.a)(r(rats \ak€iy, “ to speak with tongues,” was 
not invcnt(?d by the New Testament writers, but borrowed from 
ordinal speech. 

Virgil (Aen, vi. 46, 98) draws a life-like picture of the ancient 
prophetess “speaking with tongues.” He depicts her quick 
changes of colour, her dishevelled hair, her panting breast, her 
apparent increase of stature as the god draws nigh and fills her 
with his divine afflatus. Then her voice loses its mortal’s ring : 
“ nec mortale sonans.” The same morbid and abnormal trance 
utterances recur in Christian revivals in every age, e.g* among 
the mendicant friars of the 13th century, among the Jansenists, 
the early Quakers, the converts of Wesley and Whitefield, the 
persecuted protestants of the Cevennes, the Irvingites. 

Oracular possession of the kind above described is also common 
among savages and people of lower culture; and Dr Tylor, in 
his Prhnitive Culture^ ii. 14, gives examples of ecstatic utterance 
interpreted by the sane. Thus in the Sandwich Islands the 
god Oro gave his oracles through a priest who “ ceased to act 
or speak as a voluntary agent, but with his limbs convulsed, 
his features distorted and terrific, his eyes wild and strained, 
he would roll on the ground foaming at the mouth, and reveal 
the will of the god in shrill cries and sounds violent and indis- 
tinct, which the attending priests duly interpreted to the 
people,” 

See E. B. Tylor, Primitive Culture*, H. Woinel, Die Wirkungen 
des Geistes und der Genter (Freiburg, 1899) ; Sliaftosbury's Letter on 
Enthusiasm ; Mrs Oliphant, Life of Irving, vol. ii, (F. C. C.) 

TONK9 a native state of India, in the Rajputana agency. It 
consists of six isolated tracts, some of which are under the Central 
India agency. Total area, 2553 sq. m. ; total population (1901), 
273,201; estimated revenue, £yy,ooo. No tribute is payable. 
The chief, whose title is nawab, is a Mahommedan of Afghan 
descent. The founder of the family was Amir Khan, the noto- 
rious Pindari leader at the beginning of the 19th century, who 
received the present territory on submitting to the British in 
1817. The nawab Mahommed Ibrahim Ali Khan, G.C.I.E., 
succeeded in 1867, and was one of the few chiefs who attended 
both Lord Lytton’s Durbar in 1877 and the Delhi Durbar of 1903 
as rulers of their states. The late minister, Sir Sahibzada 
Obeidullah Khan, was deputed on political duty to Peshawar 
during the Tirah campaign of 1897. Groin, cotton, opium and 
hides are the chief exports. Two of the outlying tracts of the 
state are served by two railways. Distress was caused by 
drought in 1899-1900. Tlie town of Tonk is situated 1462 ft. 
above sea-level, 60 m, by road south from Jaipur, near the right 
bank of the river Banas. Pop. {1901 ), 38,759. It is surrounded 
by a wall, with a mud fort. It has a high school, the Walter 
female hospital under a lady superintendent, and a hospital for 
males. 

There is another town in India called Tonk, or Tank, in Dera 
Ismail Khan district, North-West Frontier Province ; pop. (1901), 
4402. It is the residence of a nawab, who formerly exercised 
semi-independent powers. Here Sir Henry Durand, lieutenant- 
governor of the Punjab, was killed in 1870 when passing on an | 
dephant under a gateway. 

TONNAGE. The mode of ascertaining the tonnage of mer- 
chant ships is settled by the Merchant Shipping Acts. But 
before explaining the method by which thi.*? is computed, it is 
wdl to remark that there are several tannages employed in 
different connexions. Displacement tannage is that which is 
invariably used in respect of warships, and is the actual weight 
of water displaced by the vessel whose tonnage is being d^t 
* Jowett's translation. 


with. Men-of-war are derigned to carry all thdr weights, 
including coal, guns, ammunition, stores and water in tasiks and 
in boilers, at a certain draught, and the tonnage attributed to 
them is the weight of water which at that designed draught 
they actually displace. This displacement tannage is therefore 
a total made up of the actual weight of the ship’s fabric and 
that of everything that is on board of her. It can be found by 
ascertaining the exact cubic space occupied by the part of her 
body which is immersed (including her rudder, propellers and 
external shafting) at the draught under consideration in cubic 
feet, and dividing this by 35, since 35 cubic feet of sea-water 
weigh one ton. Of course there is nothing to prevent displace- 
ment tonnajge from being used in describing the size of merchant 
sliips, and indeed in regard to the performances of fast steam- 
ships on trial it is usual to give their draught on the occasion 
w'hen they arc tested, and to state what was Ihek actual displace- 
ment under these trial conditions. But it is obvious, from wliat 
lias been said as to the components which go to make up the 
displacement at load draught, that this tonnage must, in respect 
of any individual ship, be the greatest figure wfoch can be quoted 
in regard to her size. It is usual for dues to be assessed against 
merchant vessels in respect of their registered tonnage. This must 
therefore be fixed by authority, and at present vessels are 
measured by the officer of customs according to the rules laid 
down in the second schedule to the Merchant Shipping Act 
T694. As will be seen from the explanation of the method 
adopted, this is a somewhat arbitrary process, and even the 
gross registered tonnage affords little indication of the actual 
size of tlie sh'p, whilst the under-deck and net tonnages are 
still less in accord with the extreme dimensions. 

As to length for tonnage, the measurements start with the 
tonnage deck, which in vessels with less tlian three decks is the 
upper, and in vessels of three or more decks is the second from 
below. The length for tonnage is measured in a straight line 
along this deck from the inside of the inner plank at the bow 
to the inside of the inner plank at the stem, making allowance 
for the rake, if any, which the midship bow and stern timbers 
may have in the actual deck. When this is measured it is 
apparent into which of five classes the ship’s tonnage-length 
places her. If she be under 50 ft. in length she falls into the 
first class, while if she be over 225 ft. in length she falls into the 
fifth class, the remaining three classes being intermediate to 
these. Vessels of the first class are measured as in four equal 
sections, and vessels of the larger class as in twelve equal sections, 
according to their length. Then at each of the points of division 
so marked off transverse areas are taken. Tliis is done by 
measuring the depth in feet from a point at a distance of one- 
third of the round of the beam below’ the tonnage deck to the 
upper side of tlie floor timbers. Where the vessel has a ceiling 
and no water-ballast tanks at the point of measurement, 2} in. 
is allowed for ceiling. But where there are such taiiks the 
measurement is taken from the top of the lank and no allowance 
is made for ceiling, whether there in fact be any or not. If the 
midship depth so found exceeds 16 ft., each depth is divided into 
six equal parts, and the horizontal breadths are measured at 
each point of divisbn and also at tlie upper and lower points of 
the depth, extending each measurement to tlie average thickness 
of that part of the ceiling which is betw’een the points of measure- 
ment. They arc then numbered from above, and the second, 
fourth and sixth multiplied by four, whilst the third and fifth 
are multiplied by two. The products are then added together. 
To the sum are added the first and the seventh breadths. This 
total liaving been multiplied by one-third the common interval 
between the breadths, the resultant is the transverse area. The 
transverse areas so obtained at each point of the vessel’s length 
arc numbered from the bow aft. Omitting the first and last, the 
second and every even area so obtained are mnlriplied by four, 
whilst the third and every odd area are multiplied by two. 
These products are added together, as are also those of the first 
and last areas if they yield anything, and the figure thus reached 
is multiplied by one-third of the common interval between the 
areas. This ptoduct is reckoned us the cuUcal capacity of the 
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skip in feet. When divided by loo the result is the registered 
under-deck tonnage of the ship — subject to the additions and 
deductions ordered by the act. Directions of a kind similar 
to those already set out are given whereby the tonnage in the 
space enclosed between the tonnage and upper decks may be 
ascertained^ and also for the measuring of any breaks poop or 
other permanent closed-in space on the upper deck available 
for stores, and the sum of the capacity of these must be added 
to the under-deck tonnage to arrive at the gross registered tonnage. 
But an express proviso is enacted that no addition shall be made 
in respect of any building erected for the shelter of deck pas- 
sengers and approved by the board of trade. In the process of 
arriving at the net tonnage the main deduction allowed from the 
gross tonnage is that of machinery space in steamships,. The 
method of measurement here is similar to that by which the 
under-deck tonnage is reached. Where the engines and boilers 
arc fitted in separate compartments, each compartment is 
measured separately, as is the screw shaft tunnel in the case 
of steamships propelled by screws. The tonnage of these spaces 
is reckoned, not from the tonnage deck, but from the crown of 
the space; whilst, if it has previously been reckoned in the gross 
tonnage, there may be an allowance for the space above the 
crown, if enclosed for the machinery or for tlKJ admission of 
light and air. Allowances are only made in respect of any 
machinery space if it be devoted solely to machinery or to 
light and air. It must not be used for cargo purposes or 
for cabins. Further, by the act itself in the case of puddle 
steamships, where the machinery space is above 20% and 
under 30 % of the gross tonnage, it is allowed to be reckoned 
fts 37 % of such gross tonnage; whilst similarly, in the case of 
screw steamships, where such machinery space is ovtT 13 % 
and under 20 % of the gross tonnage, it is allowed to be reckoned 
^ 32 %. Further deductions are also made in respect of space 
used solely for the accommodation of the master and the crew, 
and for the chart-room and signal-room, as well as for the wheel- 
house and chain cable locker and for the donkey-engine and 
boiler, if connected with tlie main pumps of the ship, and in 
sailing vessels for the sail locker. Tlie space in the double 
bottom and in the water-ballast tanks, if these be not available 
for the carriage of fuel stores or cargo, is also deducted if it has 
been reckoned in tlic gross tonnage in the first instance. 

From the rulers above laid down it follow'S that it is possible 
for vessels, if built with a full midship section, to have a gross 
registered tonnage considerably below what the actual cubical 
capacity of the ship would give, whilst in the case of steam 
tugs of high power it is not unprecedented, owing to the large 
allowances for machinery and crew spaces, for a Vessel to 
have a registered net tonnage of nil. 

Suez Canal dues being charged on what is practically the 
registered tonnage (though all deductions permitted by the 
British board of trade are not accepted), it is usual, at all events 
in the British navy, for warships to be measured for what would 
be their registered tonnage if they were merchant ships, so that 
in case they may wish to pass through the canal a scale of 
payment may be easily reached. But such tonnage is never 
spoken of in considering their size relative to other ve.ssels. 

Two other tonnages are also made use of in connexion with 
merchant ships, especially when specifications for vessels are 
being made. The first of these is measurement capacity. This 
is found by measuring out the true cubic capacity of the holds, 
whereby it is found what amount of light measurement goods 
can be carried. The second is deadweight capacity. This is 
generally given as excluding what is carried in the coal bunkers, 
and it is therefore the amount of deadweight which can be carried 
in the holds at load draught w'hen tlie vessel is fully charged 
with coals and stores, (B. W. G.) 

TONNAGE AND POUNBAGEt in England, customs duties 
anciently imposed upon exports and imports, the former being a 
duty upon all ivines imported in addition to prisage and butlcragc, 
the latter a duty imposed ad valorem at the rate of twelve- 
pence in the pound on all merchandise imported or exported. 
The duties were levied at first by agreement with merchants 


(poundage in 1302, tonnage in 1347), then granted by parliament 
in 1373, at first for a limiied period only. They were considered 
to be imposed for the defence of the realm. From the reign 
of Henry VI. until that of James I. tliey were u.sually granted 
for life. They were not granted to Charles I., and in 3628 that 
king took the unconstitutional course of levying them on his 
own authority, a course denounced a few years later by 
16 Car. 1 . c, 18 (1640), when the Long Parliament granlod them 
for two month.s. After the Restoration they were granted to 
Charles II. and his two successors for life. By acts of Anne and 
George 1. the duties were made ])crpctual, and mortgaged for the 
public debt. In 1787 they w^ere finally abolished, md olhor modes 
of obtaining revenue substituted, by 27 Geo. HI. c. 13 (1787). 

Poundage also sijtnifios a fee paid to an oflierr of a court for his 
services, c.p. to a shcrift’s oificer, who is entitled by 20 Kliz. c. 4 
(i 58(>“1 587) to a poundage oi a shilling in the pound oti au execution 
up to £iou, and sixpence iu the pound above that sum, 

TONNERRE, a town of north-central France, cajiital of an 
arrondissement in the department of Yonne, 52 m. S,E. of Sens 
on the Puris-Lyon railw'ay. Pop. (tc,o6), 3074. it is situated 
on n slope of the vineclad hills on the left bank of the Armanpon. 
At the foot of the hill rises the spring of Fosse-Dionne, enclosed 
in a circular basin 49 ft. in diameter. 1'hc town has two interest- 
ing churches. I’hat of St; Pierre, which crow'ns the hill, posses.ses 
a fine lateral portal of the Renaissance period, to w^hich the church, 
with the exception of the choir (1353), lielongs. I'he church of 
Notre-Dame is mainly Gothic, but tlic facade is a fine specimen 
of Renaissance architecture. The Salle des Maladcs, a large 
timber-roofed apartment in the hospital, dates from the end of 
the T3tii century and is used as a chapel. It Is 330 ft. long and 
contains the tombs of Margaret of Burgundy, wife of Charles 
of Anjou, king of Sicily, and foundress of the hospital, and of 
Fran(;;ois-Michel Lc Tellier, marquis of Louvois, war minister 
of Louis XIV. The hosjiital itself was rebuilt in the 19th 
century. The Renaissance Hotel d’Uz^s was built in liie i6tb 
century. Tonnerre is the seal of a sub-prefa:t and has a tribunal 
of first instance. The vineyards of the vicinity produce well- 
known wunes. The trade of tlie town is chiefl)- in winit, in 
the good building-stone found in the neighbourhood and in 
Portland cernent. Cooperage is carried on. 

Its ancient name of Tornodarum points to a Gallic or Gallo- 
Roman origin for Toimcrrc. In the 6Lh century it became the 
capital of the region of Tonnerrois and in the 10th century of a 
countship, After passing into the jiosscssion of several noble 
families, it was bought from a count of Clermont-Tonnerre by 
Louvois, by whose descendants it was held up to the time of 
the Revolution. 

TONQUA BEAN. The Tonqua, Tonka or Tonquin bean, 
also called the coumara nut, is the seed of Dipterix odorata, a 
leguminous tree growing to a height of 80 ft., native of trfjpical 
South America. The drupe-like pod contains a single seed 
possessed of a fine sweet “ new-mown hay ” odour, due to the 
presence of coumarin (q.v.). Tontjua beans are used principally 
for scenting snuff and as an ingredient in perfume sachets and 
in perfumers’ “ bouquets.” 

TOaVSBCRG^ a fortified seaport of Norway, in Jarlsberg- 
Laurvik amt (county), situated on a bay on the south coast, 
near Uic entrance to Christiania Fjord, 72 m. S. by W. of Christi- 
ania on the Skicn railway. P( p. (1900), 8620. It is one of 
the most ancient towns in Nonvay. It is the headquarters of a 
sealing and wlialing fleet. The principal industries are refineries 
for preparing whale and seal oil and saw-mills. An interesting 
collection of antiquities and whaling implements is preserved in 
the Slotstoarn on Castle Hill. 

TONSILLITIS, acute inflammation of the tonsils, or quinsy, 
due to the invasion of the tonsil, or tonsils, by septic micro- 
organisms which may have gained access through the mouth or 
by the blood-stream. Sometimes the attack comes on as the 
re.sult of direct exposure to sewer gas, and it is not at all an 
uncommon affection of house surgeons, nurses and others 
who have to spend most of their time in a hospital. Tl^e 
association of quinsy with rheumatism may be the result of the 
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infection of the tonsils by the micro-organisms or the toxins 
of that disease. Acute tonsillitis is very apt to run on to the 
formation of abscess. Quinsy may begin with a feeling of 
chilliness or with an attack of shivering. Then comes on a 
swelling in the throat with pain^ tenderness and difficulty in 
swallowing. Indeed^ if both tonsils are acutely inflamed it 
may be impossible to swallow even fluid, and the breathing 
may be seriously embarrassed. The temperature may be raised 
several degrees. There is pain about the ear and about the 
jaw, and there is a swelling of the glands in the neck. The 
breath is offensive and the tongue is thickly coated. There 
may be some yellowish markings on the surface of the tonsil, 
but these differ from the patches of “ false membrane of 
diphtheria in that they can be easily brushed off by a swab, but 
often a true diagnosis can only be made by bacteriological 
examination. The treatment consists in giving a purgative, 
and in encouraging the patient to use an inhaler containing hot 
carbolized water. Hot compresses also may be applied to the 
neck. As regards medicines, the most trustworthy are salicylic 
acid, iron and quinine. As soon as abscess threatens, a 
slender-hladed knife should be thrust from before backward 
deeply into the swollen mass. And if, as most likely happens, 
matter then escapes, the patient^s distress speedily ends. Con- 
valescence having set in, a change of air and course of tonic 
treatment will be advisable. 

Chronic tonsillitis is often associated with adenoid vegetations 
at the back of the throat of tuberculous or delicate children, such 
cliildron being spoken of as being “ liable to sore throat." Clironic 
enlargement of the tojisils may seriously interfere with a chiUTs 
general health and vigour, and should the condition not subside 
under general measures such as a stay at a liracing st«isicle place 
and the taking ot cod-liver oil and iron, it will be well to treat the 
tonsils by openition. (E. O.*) 

TONSON, the name of a family of London booksellers and 
publishers. Richard and Jacob Tonson (c. 1656-1736), son.s 
of a London barber-surgeon, started in 1676 and 1677 indepen- 
dently as booksellers and publishers in London. In 1679 Jacob, 
the better known of the tw^o, bought and published Dryden’s 
TVoilus and Cressida, and from that time was closely associated 
with Dryden, and published most of his works. He published 
the Miscellany Poems (1684-1708) under Dryden's editorship, 
the collection being known indifferently as Dryden's or Tonson' s 
Miscellany , and also Dryden^s translation of Virgil (1697). 
Serious disagreements over the price paid, howTver, arose 
between poet and publisher, and in his Faction Displayed 
(1705) Dryden described Tonson as having “two left legs, and 
Judas-coloured hair,** Subsequently the relations between the 
two men improved. The brothers jointly published Diyden*s 
Spanish Friar (1683). Jacob Tonson also published Congreve’s 
Double Dealer y Sir John Vanbrugh’s The Faithful Friend and 
The Confederacy, and the pastorals of Pope, thus justifying 
Wycherly’s description of him as “ gentleman usher to the 
Muses.*’ He bought also the valuable rights of Paradise Lost, 
half in 1683 and half in 1690, This was his first profitable 
venture in poetry. In 1712 he became joint publisher with 
Samuel Buckley of the Spectator, and in the following year 
published Addison’s Cato, He was the original secretary and 
a prominent member of the Kit-Cat Club. About 1720 he gave 
up business and retired to Herefordshire, wdiere he died on the 
2nd of April 1736. His business was carried on by his 
nephew, Jacob Tonson, jun. (d. 1735), and subsequently by 
his grand-nephew, also Jacob (d. 1767). 

TONSURE (Lat. tonsura, from tondere, to shave), a religious 
observance in the Roman Catholic and Orthodox Eastern 
Churches, consisting of the shaving or cutting part of the hair 
of the head as a sign of dedication to special servnee. The 
reception of the tonsure in these churches is the initial ceremony 
which marks admission to orders and to the rights and privileges 
of clerical standing. It is administered by the bishop with an 
appropriate ritual. Candidates for the rite mu.st have been 
confirmed, be adequately instructed in the elements of the 
Christian faith, and be able to read and write. Those who have 
received it are bound (unless in exceptional circumstances) 
to renew the mark, consisting of a bare circle on the CTO^^^^ of 


the head, at least once a month, otherwise they forfeit the 
privileges it carries. The practice is not a primitive one; Ter- 
tullian .simply advises Christians to avoid vanity in dressing 
their hair, and Jerome deprecates both long and closely cropped 
hair. According to Prudentius (Tlepior. xiii. 30) it was customary 
for the hair to be cut short at ordination. Paulinus of Nola 
(r. 490) alludes to the tonsure as in use among the (Western) 
monies; from them the practice quickly spread to the clergy. 
For Gaul about the year 500 we have the testimony of Sidonius 
Apollinaris (iv. 13), who says that Germanicus the bishop had 
his hair cut “ in rotae speciem.” 

The earliest instance of an ecclesiastical precept on the -subject 
CKCurs in can. 41 of the Council of Toledo (a.d. 633) : " Omnes clerici, 
detonso superius capile toto, inferius solam circuli coronam rclin- 
quant." Can. 33 of the Quinisext council (692) requires even singers 
and readers to be tonsured. Since the 8th century three tonsures 
have been more or loss in use, known respectively as the Koman, 
the Greek and the Celtic. The first two are sometimes distinguished 
as the tonsure of Poler and the tonsure of Paul. The Roman or 
St Peter's tonsure prevailed in France, Spain and Italy. It consisted 
in shaving the whole hend, leaving only a fringe of hair supposed to 
symbolize the crown of thorns. Late in the middle ages this 
tonsure was lessened for the clergy, but retained for monks and 
friars. In the Eastern or St Paul’s tonsure the whole h(*.ad was 
shaven, but when now practised in the Eastern Church this tonsure 
is held to be aclequattdy shown when the hair is shorn close. In 
the Celtic tonsure (tonsure of St John, or, in contempt, tonsure of 
Simon Magus) all the hair in front of a line drawn over the top of 
the head from oar to car was shiiven (a iashion common among the 
Hindus). The question of the Roman or Celtic tonsure was one of 
the points in dispute in the early Pritish Church, sotllcd in favour 
of the Eoman fashion at the Council of Whitby (664). The tonsure 
at first was never given separately, and even children when so 
dedicated wore appointed readers, as no one could belong to the 
clerical state without at least a minor order. From the 7lh century, 
however, children were tonsured without ordination, and later on 
adults anxious to esc.'ipe secular jurisdiction were often tonsured 
without ordination. Till the loth century the tonsure could l)e 
given by priests or even by laymen, but its bestowal was gradually 
restricted to bishops and abbots. 

TONTINE, a system of life insurance owing its name to 
Lorenzo Tonti, an Italian banker, born at Naple.s early in the 1 7th 
century , who settled in France about 1650. In 1653 he propo.sed 
to Cardinal Mazarin a new scheme for promoting a public loan. 
A total of 1,025,000 livres was to be subscribed in ten portions 
of 102,^00 livres each by ten classes of subscribers, the first class 
consisting of persons under 7, the second of persons above 7 and 
under 14, and so on to the tenth, which consisted of persons 
between 63 and 70. The annual fund of each class was to be 
divided among the survivors of that class, and on the death of the 
last individual the capital was to fall to the state. This plan of 
operations was authorized under the name of “ tontine royalc ” 
by a royal edict, but this the parlemcnt refused to register, and the 
idea remained in abeyance till 1689, when it was revived by 
Louis XIV., who established a tontine of 1,400,000 livres divided 
into fourteen classes of 100,000 each, the subscription being 300 
livres. This tontine wa.s carried on till 1726, when the last bene- 
ficiaiy died— a widow who at the time of her decease was drawing 
! an annual income of 73,500 livres. Several other government 
tontines were afterguards set on foot; but in 1763 restrictions 
were introduced, and in 1770 all tontines at the time in existence 
were wound up. Private tontines continued to flourish in 
France for some years, the “ tontine Lefarge,” the most cele- 
brated of the kind, being opened in 1791 and closed in 1889. 

The tontine principle has often been applied in Great Britain, 
at one time in connexion with government life annuities. Many 
such tontines were set on foot between the years 1773 and 1789, 
those of 1 77 V 1775 1777 being commonly called the Irish 

tontines, as the money was borrowed under acts of the Irish parlia- 
ment. The most important English tontine was that of 1789. which 
was created by 29 Geo. 111 . c. 41. Under this act over a million was 
raised in 10,000 shares of £100, 5s. It was also often applied to the 
purchase of estates or the erection of buildings. The investor 
I staked his money on the clianco of his own life or the life of his 
nominee enduring for a longer period than the other lives involved 
in the speculation, in which case he expected to win a large prize. It 
was occasionally introduced into life assurance, more particularly 
by American life offices, but newer and more ingenious forms of 
contract have now made the tontine principle practically a thing 
of the past. (See National Debt; Insurance.) 
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TOOKEf JOHN HORNE (1736-1812)^ English politician and 
philologist, third son of John Horne, a poulterer in Newport 
Market, whose business the boy when at Eton happily veiled 
under the title of a ** Turkey merchant,*’ was bom in Newport 
Street, Long Acre, Westminster, on the 25th of June 1736. 
After passing some time at school in Soho Square, and at a 
Kentish village, he went from 1744 to 1746 to Westminster 
School and for the next five or six years was at Eton. On the 
1 2th of January 1754 he was admitted as sizar at St John’s 
College, Cambridge, and took his degree of B.A, in 1758, as last 
but one of the smim optimes, Richard Beadon, his lifelong friend, 
afterwards bishop of Bath and Wells, being a wrangler in the 
same year. Home had been admitted on the 9th of November 
1756, as student at the Inner Temple, making the friendship of 
John Dunning and Lloyd Kenyon, but his father wished him to 
take orders in the English Church, and he was ordained deacon 
on the 23rd of September 1759 and priest on the 23rd of 
November 1760. For a few months he was usher at a boarding 
school at Blackhcath, but on the 26th of September 1760 he 
became peq)ctual curate of New Brentford, the incumbency of 
which his father had purchased for him, and he retained its 
scanty profits until 1773. During a part of this time ( 1 763-1 764) 
he was absent on a tour in France, acting as the bear-leader of a 
son of the miser Elwes. Under the excitement created by the 
actions of Wilkes, Horne plunged into polities, and in 1765 
brought out a scathing pamphlet on Lords Bute and Mansfield, 
entitled ‘^Thc Petition of an Englishman.” In the autumn of 
1765 he escorted to Italy the son of a Mr Taylor. In Paris h(? 
made the acquaintance of Wilkes, and from Montpellier, in 
January 1766, addressed a lctt(?r to liim which sowed the s(?eds 
of their personal antipathy. In the summer of 1767 Horne 
landed again on English soil, and in 1768 secured the return of 
Wilkes to parliament for Middlesex. With inexhaustible energy 
he promoted the legal proceedings over the riot in St (rcorge’.s 
Fields, when a youth named Alien w'as killed, and exposed tlic 
irregularity in the judge’s order for the execution of tw'o Spital- 
fields weavers. His dispute with George Onslow, member for 
Surrey, who at first supported and then threw over Wilkes for 
place, culminated in a civil action, ultimately decided, after the 
reversal of a verdict which had been obtained through the charge 
of Lord Mansfield, in Horne's favour, and in the loss l)y his 
opponent of his scat in parliament. An influential association, 
called “The Society for Supporting the Bill of Rights,” was 
founded, mainly through the exert.ons of Horne, in 1769, but 
the members were soon divided into two opposite camps, and 
in 1771 Horne and Wilkes, their respective leadens, broke out 
into open warfare, to the damag(; of their cause. On the ist 
of July 1771 Horne obtained at Cambridge, though not without 
some opposition from members of lK)th the political parties, his 
degree of M.A. Earlier in that year he claimed for the public the 
right of printing an account of the debates in parliament, and 
after a protracted struggle between the ministerial majority and 
the civic authorities, the right was definitely established. The 
energies of the indefatigable parson knew no bounds. In the 
same year (1771) he crossed swords with Junius, and ended in 
disarming his masked antagonist. Up to this time Horne’s fixed 
income consisted of those scanty emoluments attached to a 
position which galled him daily. He resigned his benefice in 
1773 and betook himself to the study of the law and philology. 
All accidental circumstance, however, occurred at this moment 
which largely affected his future. His friend Mr William Tooke 
had purchased a considerable estate, including Purley Lodge, 
south of the town of Croydon in Surrey. The possession of 
this property brought about frequent disputes with an ad- 
joining landowner, Thomas de Grey, and, after many actions 
in the courts, his friends endeavoured to obtain, by a hill 
forced through the houses of parliament, the privileges which 
the law had not assigned to him (February 1774). Home, 
thereupon, by a bold Lbel on the Speaker, drew public atten- 
tion to the case, and though he h’mself was placed for a 
time in the custody of the serjeant-at-arms, the clauses which 
were injurious to the interest of Mr Tooke were eliminated from 


the bill. Mr Tooke declared his intention of making Home 
the heir to his fortune, and, if the design was never carried 
into effect, during his lifetime he bestowed upon him large 
gifts of money. No sooner had this matter been happily 
settled than Horne found himself involved in serious 
trouble. For his conduct in signing the advertisement soliciting 
subscriptions for Iht' relief of the relatives of the Americans 
“ murdered by the king's troops at Lexington and Concord,” 
he was tried at the Guildhall on the 4lh of July 1777, before 
Lord Mansfield, found guilty, and committed to the King’s Bench 
prison in St George's i'ields, from which he only emerged after 
a year's durance, and after a loss in fines and costs amounting to 
£1200. Soon after his dcli>'(‘rance he applied to be called to the 
bar, but his ^application was negatived on the ground that his 
orders in the Church were ind(*lil)le. Home thereupon tried his 
fortune, but without success, on farming some land in Hunting- 
donshire. Two tracts about this time exercised great influence 
in the country. One of them, Facts Addressed to Landholders, 
(1780), written by Horne in conjunction with others, 
criiicizing the measures of Lord North’s ministry, passed through 
numerous editions ; the other, A Letter on Parliamentary Rejorm 
(1782), addressed by him to Dunning, set out a scheme 
of reform, which he afterwards withdrew in favour of that 
advocated by Pitt. On his return from Huntingdonshire he 
bt‘canie once more a frec]iient guest at Mr Tooke’s house at 
Purley, and in 1782 assumed the name of Horne 'rooke. In 
1786 Horne Tooke conferred perpetual fame upon his bene- 
factor’s country house by adopting, as a second title of his 
elaborate f)hilnlogical treatise of "Errca TTTcpoWa, the more 
popular though mislt?ading title of The Diversions of Purley. 
1'he treatise at once atl nulled attention in England and the 
Continent. 'I’lic first part was published in 1786, the second 
in 1805. The best edition is that which was published in 1829, 
under the erliLorship of Richard 'i’aylor, with the additions 
written in the author’s interleaved copy. 

Between 1782 and 1790 I'uoke gave liis support to Pitt, and 
in the election for Westminster, in 1784, threw all his entTgie.s 
into oppo.sition to Fox. With Vox ho was never on terms of 
friendship, and Samuel Rogers, in his Table Talk, asserts that 
their antipathy was so pronouni’ed that at a dinner party given 
by a prominent Whig not tlie slightest notice was taken by Vox 
of the presence of Horne Tooke. It was after the election of 
Westminster in 1788 that Tooke dtyiicted the rival statesmen 
(Lord Chatham and Lord Holland, William Pitt and C. J. Fox) 
in his celebrated pamphlet of Two Pair of Portraits . At the 
general election of 1790 he came forward as a candidate for that 
distinguished constituency, in opposition to Fox and Lord Hood, 
but was defeated; and, at a second trial in 1796, he was again 
at the bottom of the poll. Meantime the excesses of the Fnmch 
republicans had provoked reaction in Engkand, and the Tory 
ministry adopted a policy of rtpression. Horne Tooke was 
arrested early on tht* morning of the i6lh of May J794, and 
conveyed to the Tower, His trial for Jiigh Irea.son lasted for six 
days (17th to 22nd of November) and ended in his acquittal, 
the jury only taking eight minutes to settle their verdict. His 
public life after this event was only distinguished by one act of 
importance. Through the influence oi the second Lord Camel- 
ford, the fighting peer, he was returned to parliament in 1801 
for the pocket borough of Old Saruni . I-ord Temple endeavoured 
to secure liis exclusion on the ground that he had taken orders 
in the C hurch, and one of Gilray’s (’ar icatures delineates the two 
politicians, Temple and Camelford, playing at battledore and 
shuttlecock, with IIf)rne Tooke a:; the shuttlecock. The ministry 
of Addington would not support this suggestion, but a bill 
was at once introduced by them and carried into law, which 
rendered all persons in holy orders ineligible to sit in the House 
of Commons, and Home Tooke sat for that parliament only. 

The last years of Tooke’s life were spent in retirement in a 
house on the west side of Wimbledon Common. The traditions 
of his Sunday parties have lasted unimpaired to this day, 
and the most pleasant pages penned by his biographer describe 
the politicians and the men of letters who gathered round his 
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hospitable board. His conversational powers rivalled those of 
Dr Johnson ; and, if more of his sayings have not been dironkled 
for the benefit of posterity, the defect is due to the absence of a 
Boswell. Through the liberality of his friends, his last days 
were freed from the pressure of poverty, and he was enabled 
to place his illegitimate son in a position which soon brought 
him wealth, and to leave a competency to his two illegitimate 
daughters. Illness seized him early in i8io, and for the next 
two years his sufferings were acute. He died in his house at 
Wimbledon on the i8th of March 1812, and his body was buried 
with that of his mother at Ealing, the tomb which he had 
prepared in the garden attached to his house at Wimbledon 
being found unsuitable for the interment. An altar-tomb still 
stands to his memory in Ealing churchyard. A catalogue of 
his library was printed in 1813. 

The Life of Horne Tooke, by Alexander Stephens, is written in an 
unattractive style and was the work of an admirer only admitted 
to his acquain&nce at the close of his days. The notice in the 
Q^Mrterly Review, June 1812, of W. Hamilton Reid's compilation, 
is by J. W. Ward. Lord Pudloy. The main facts of his life are set 
out by Mr J. E. Thorold Ro^'ers, in his Historical Gleanings, 2nd 
series. Many of Horne Tooke’s wittiest sayinj^s are preserved in the 
Table Talk of Samuel Rogers and S. T. Coleridge. fW. P. C.) 

TOOKE, THOMAS (1 774-1858), English economist, was bom 
at St Petersburg on the a9ih of February 1774, Entering a 
large Russian house in London at an early age, he acquired 
sound practical experience of commercial matters and became 
a recognized authority on finance and banking. He was one of 
the earliest advocates of free trade and drew up the Merchants* 
Petition presented to the House of Commons by Alexander 
Baring, afterwards Lord Ashburton. He gave evidence before 
sever^ parliamentary committees, notably the committee of 
1821, on foreign trade, and those of 1832, 1840 and 1848 on the 
Bank Acts. He was elected a fellow of the Royal Society in 
1S21. He died in London on the 26th of February 1858. 

Tooko was the author of Thoughts and Details on the High and Low 
Prices of the last Thirty Years (1823), Considerations on the State of 
the Currency (1826). in both of which he showed his hostility to the 

g olicy afterwards carried out in the liank Act of 1844, but he is 
est known for his History of Prices and of the State of the Circulation 
during the Years (6 vols., 1838-1857). In the first four 

volumes ho treats (d) of "the prices of corn, and the circumsttincos 
affecting prices ; (ft) the prices of produce other than corn ; and ((;) 
the state of the circulation. The two final volumes, written in 
conjunction with W. Xewmarcli {q,v.), deal with railways, free trade, 
banking in Europe and the effects of new discoveries of gold. 

TOOL ( 0 . Eng. idl, generally referred to a root seen in the 
Goth, taujaHf to make, or in the English word taw,’* to work or 
dress leather), an implement or appliance used by a worker 
in the treatment of the substances used in his handicraft, 
whether in the preliminary operations of setting out and 
measuring the materials, in reducing his W’ork to the required 
form by cutting or otherwise, in gauging it and testing its 
accuracy, or in duly securing it while thus being treated. 

For the tools of prehistoric man see such artich's as Archaeology; 
Flint Implements; and EcYrr, § Art and Archaeology, 

In beginning a survey of tools it is necessary to draw the 
distinction between hand and machine tools. The former class 
includes any tool which is held and operated by the unaided 
hands, as a chisel, plane or saw. Attach one of these to some 
piece of operating mechanism, and it, with the environment of 
which it is the central essential object, becomes a machine tool. 
A very simple example is the common power-driven hack-saw 
for metal, or the small high-speed drill, or the wood-boring auger 
held in a frame and turned by a winch handle and bevel-gears. 
The difference between these and a big frame-saw cutting down a 
dozen boards simultaneously, or the immense machine boring the 
cylinders of an ocean liner, or the great gun lathe, or the hydraulic 
press, is so vast that the relationship is hardly apparent. Often 
the tool itself is absolutely dwarfed by the machine, of which 
nevertheless it is the central object and around which the machine 
is designed and built. A milling machine weighing several tons 
will often be seen rotating a tool of but two or three dozen 
pounds* weight. Yet the machine is fitted with elaborate slides 
and self-acting movements, and provision for taking up wear, 


and is w^orth some hundreds of pounds sterling, while tbc tool 
may not be worth two pounds. Such apparent anomalies are 
in constant evidence. We propose, therefore, first to take a 
.survey^ of the principles that underlie the forms of tools, and 
then pursue the subject of their embodiment in machine tools. 

Hand Tools 

The most casual observation reveals the fact that tools admit 
of certain broad classifications. It is apparent that by far the 
larger number owe their value to their capacity for cutting or 
removing portions of material by an incisive or wedge-like 
action, leaving a smooth surface behind. An analysis of the 
essential methods of operation gives a broad grouping as 
follows : — 

I. The cliisel group . . Typified by the chisel of the woodworker. 

II. The shearing gi’oup . „ „ scissors. 

III. The scrapers ... „ „ cabinet-maker's scrape. 

V. The moulding group , „ „ trowel. 

The first three are generally all regarded as cutting tools, 
notwithstanding that those in II. and 111 . do not operate as 
wedges, and therefore are not true chisels. But many occupy 
a border-line v/here the results obtained are practically those 
due to cutting, as in some of the shears, saws, milling cutters, 
files and grinding wheels, where, if the action is not directly 
wedge-like, it is certainly more or less incisive in character. 

Cutting Tools . — The cutting edge of a tool is the practical outcome 
of several conditions. Keenness of edge, equivalent to a small 
degree of angle between the tool faces, would appear at first sight 
to be the prime element in cutting, as indeed it is in the case of a 
razor, or in that of a chisel lor soft wood. But that is not the prime 
condition in a tool for cutting iron or steel. Strength is of far 
greater importance, and to it some keenness of edge must be sacri- 
ficed. All cutting tools are wedges* but a razor or a chisel edge, 
included between angles of 15® or 20®, would be turned over at once 
if presented to iron or steel, for which angles of from 60® to 75^ are 
required. Further, much greater rigidity in the latter, to resist 
spring and fracture, is noccssary than in the former, because the 
resistance to cutting is much greater. A workman can operate a 
turning tool by liand, even on htjavy pieces of metal work. Formerly 
all turning, no matter how large, was done by hand-operated tools, 
and after great muscular exertion a few pounds of metal might be 
removed in an hour. But coerce a similarly formed tool in a rir’^id 
guide or rest, and drive it by the power of ten or twenty men, and 
it becomes possible to remove say a hundredweight of chips in an 
hour. Or, increase the size of the tool and its capacity lor endurance, 
and drive by the power of 40 or 60 horses, and naif a ton of chips 
may be removed in an hour. 

All machine tools of which the chisel is the type operate by cutting ; 
that is, they act on the same principle and by the same essential 
method as the knife, razor or cnisel, and not by that o£ the grind- 
stone. A single tool, however, may act as a cutting instrument at 
one time and as a scrape at another. The butcher's knife will 
afford a familiar illustration. It is used as a cutting tool when sever- 
ing a steak, but it becomes a scrape when used to clean the block. 
The difference is not therefore due to the form of the knife, but to the 
methoil of its application, a distinction which holds good in reference 
to the tools used by engineers. There is a very old hand tool once 
much used in the engineer's turnery, termed a " graver." This was 
employed for cutting and for scraping indiscriminately, simply by 
varv’ing tlio angle of its presentation. At that time the Question 
of the best cutting angles was seldom raised or discussed, because 
the manipulative instinct of the turner settled it as the work pro- 
ceeded, and as tlio material operated on varied in texture and deip^ 
of hardne.ss. But since the use of the slide rest holding tools rigidly 
fixed has become general, the question of the most suitable topi 
formation has been tlic subject of much experimeiit and discussion. 
The almost unconscious experimenting which goes on every day 
in every workshop in the world proves that there may be a diff^ence 
of aov^l degrees of angle in tools doing similar work, without 
having any appreciable effect upon results. So long as certain 
broad principles and reasonable limits are observed, that is sufficient 
for practical purposes. 

Clearly, in order that a tool shall cut, it mu.st possess an incisive 
form. In fig. i, ^4 might be thrust over the surface of the plate of 
metal, but no cutting action could take place. It would simply 
grind and polisti the surface. If it wore formed like B\ the grinding 
action would give place to scraping, by which some material would 
be removed. Many tools are formed thus, but there is still no 
incisive or knife-like action, and the tool is simply a scrape and not 
a cutting tool. But C is a cutting tool, possessing penetrative 
capacity. If now B were tilted backwards as at D, it would at 
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become a cuttiji^ tool. But its bevelled face would rub and 
^ind on the sufrface of the work, producing friction and heat, and 
interfering with the penetrative action of the cutting edge. On 
the other hand, if C were tilted forwards as at E its action would 
approximate to tiiat of a scrape for the time being. But the high 
angle of the hinder bevelled face would not afford adequate support 
to the cutting edcre, and the latter vroultl therefore become worn 
off almost instantly, precisely as that of a raror or wood working 
chisel would crumble away if operated on hard metal. It is obvious, 



Fig. 1. 
burnish E, 


A, Tool which would 

only. 

B, Scrape. 

C, Cutting tool. 

D and ii, Seniping and cutting 
tools improperly presented. 


C, H, Presentations of tools 
for planing, turning and 
boring respectively. 

/, 7 \, L, Approximate angles of 
tools ; a, cleiiraticc angle, or 
bottom rake ; 6, front or top 
rake; c, tool angle. 

therefore, that the correct form for a cutting tool must depend upon 
a clue balance being maintained between the angle of the iront 
and of the bottom faces — ** front or “ top rake,*’ and *' liottoni 
rake " or " clearance — consklcred in regard to their method of 
presentation to the work. Since, too, all tools us(?d in machines are 
held rigidly in one position, differing in this respect from hand- 
operated tools, it follow.s tliat a constant angle should be given to 
instruments which arc used lor operating on a given kind of metal 
or alloy. It docs not matter whether a tool is driven in a lathe, 
or a planing machine, or a sharper or a slotter ; whether it is cutting 
on external or internal surfaces, :t is always maintained in a direction 
perpendicularly to the point of application as in lig. i, P, (», H, 
planing, turning and boring respttctively. It is consistent witJi 
reason and with fact that the .softer and more fibrous the metal, 
the kccn<*T must l)C the formation of the tool, and that, conversely, 
the hard<?r and more crystfLllino the* metal the more obtuse must bc^ 
the cutting angles, as in the extremes of the razor and the tools j 
for cutting iron an<l steel already instanc' d. The three figures 
/, K, L .show tools suitably formed for wrought iron and mild st.(?el, 
for cast iron and cast steel, and for brass respect ivcly. Cast iron 
and cast steel coiilfl not be cut properly with the first, nor wrought 
iron and fibrous steel with the second, nor either with the third. 
The angles given are those which accord best with general practice, 
but they are not constant, being varied by conditions, esjiecially 
by lubrication and ri^pdity of fastenings. The profiles of the first 
and second tools are given mainly with the view of having material 
for grinding away, without the need for frequent reforging. But 
there are many tools which arc formed quite differently whim used 
in tool-holders and in turrets, though the same essential principles 
of angle arc observed. 

The angle of clearance y or reliefs ay in fig. i, is an imjiorlant detail 
of a cutting tool. It is of greatw importance than an exact angle 
of top rake. But, given some sufficient angle of clearance, its 
exact amount is not of much moment. Neither need it be uniform 
for a given cutting edge. It may vary from say 3® to 10“, or even 
20**, and under good conditions little or no practical dificrences will 
result. Actually it need never vary much from 5® to 7®. Tht* object 
in giving a clearance angle is simply to prevent friction between 
the non-cutting face immediately adjacent to the edge and the 
surface of the work. The limit to this clearance is that at which 
insufficient support is afforded to the cutting edge. Tliese are the 
two facts, which if fulfilled permit of a considerable range in clear- 
ance angle. The softer the metal being cut the greater can be the 
clearance; the harder the material the less clearance is permissible 
because the edge requires greater support. 

The fronty or top rakCy b in fig. i, is the angle or slope of the front, 
or top face, of the tool; it is varied mainly according as materials 
are crystalline or fibrous. In the turnings and cuttings taken off 
the more crystaUine metals and alloys, the broken appearance of the 
chips is distingui.shed from the shavings removed from the fibrous 
materials. Tms is a feature which always distinguishes cast iron 
and unannealed cast steel from mild steel, high carbon steel from 


that low in carbon, and cast iron from wrought iron. It fndicates 
too thfit extra work is put on the tool in breaking up the cli^, 
following immediately on their severance, and When the comminu- 
tiouH arc viry small they indicate insufficient top rake. This 
is a result that turners try to avoid when possible, or at least to 
minimize. Now the greater the slope of the top rake the more 
easily will the cuttings ccmie away, witin Ih'^ minimum of break hi the 
crystalline materials and absolnU ly unbro^cen over lengths of many 
tiict in the fibrous ones. Tlic breaking up, or the continuity 
of the cuttings, thitrefore affords an imlication of the suitability of 
the amount of top rake to its work. But coi^romise often has 
to be made lu^twcen the ideal and thcj actual. The amount of top 
rake has to be liinitefl in tht5 harder metals anrl alloys in order to 
Secure a toot angle, without which tools would lack the tmtlur- 

ance requiretl to sustain them through several hours without 
regrinding. 

The toot angle, c, is the angle included betwt*en top and bottom 
faces, and its amount, or thickm^ss expre^ssed in dt‘grccs, is a measure 
of the strength and enduraiKM* of any tool. At extremes it varies 
from about to 83®. Il is iraceable in all kinds of tools, having 
very diverse forms. It is difficult to j>laco some groujiH in the. 
cutting category; they arc on tlie border-line bet^’ceii cutting and 
scraping instrum (.‘iits. ‘ 

Typical Tools.— A bare enumeration of the diverse forms in which 
tools of the chisi l typi^ occur is not even possible, here. Idie grouped 
illustrations (figs. 2 to (>) show some of the types, but it will be 
understood that each is varied in dimensions, angles and outlines 
to suit all the varied kinds of metals and alloys and conditions of 
operation. P'or, as evi^ry tool has to be gripptKl in a lioldf'r of .some 
kind, as a slifle-n‘st, tool-liox, turret, tool-hol ler, box, cross-slide, 
Ac,, this often detcTinines the choice^ of some oni^ form in preference 
to another. A broad division in that into roughing and fimshing 
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Fig. 2. - Mebd-turning Tonis. 

Shape of tool used for scrap- /i, Diamond or angular-ctlge tool 


ing brass. 

By Straightforward tool for turn- 
ing all metals, 

C, Right- and left-hand tools for 
all metals. 

Dy A better form of s,amc. 


cutting all metals, 

/'’, Plan of finishing tool. 

G, S])ring tool for finishing. 

H, Side or knife tool. 

/, Parting or cutting-off tool. 
t<, /., Kound-nose tools. 

Af, Radius tool. 
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Fig. 3. — Group of Planer Tools. 

Ay Planer type of tool, cranked ii, Parting 
to avoid digging into the 
metal. 

By Face view of roughing tool. 

C, Face view of finishing tool. 

Dy Right- and left-hand knife or 
.side tools* 


or cutting-off or 
grooving tool. 

F, V tool for grooves. 

Gy Right- and left-hand tools for 
V-slots. 

H, Ditto for T-slots. 

Jy Radius tool hold in holder, 
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Generally though not invariably the edge of the first is 

espondi 
the 


tools. 

narrow, of the second broad, corresjjonding with'^the deep cutting 
and fine traverse of the first and the shallow cutting and broad 
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Kig. 4, — Group of Slottcr Tools. 




A, Common roughing tool. 

C, Rougliing or finishing tool in a holder, 
for cutting opposite sides of a slot. 


B, Parting-ofi or grooving 

D, Double-edged tool 


tool. 



Fig. 5. — Group of Tool-holders. 

A, Snu’th & Coventry swiv(:Uing holder. B, Holder for square 
steel. C, D, right- anil left-hand forms of same. B, Holder for 
round steel. B, Holder for narrow parting-ui'f tool. 

traverse of the second. The following arc somt^ of the jirincipal 
forms. The round-nosed roughing tool (fig. 2) B is of straight- 
forward type, used for turning, 
planing and sha])ing. As the 
correct tool angle can only occur 
on tht; middle plane of the tool, it 
is usual to employ cranked tools, 
C, V, E, right- and left-handed, 
for heavy and moderately heavy 
duty, the direction of the crank- 
ing corrtisponding with that in 
which the tool i.*' required to 
traverse. Tools for boring are 
cranked and many for planing 
(fig. 3). The slotting tools (fig. 4) 
embody the same princiiile, but 
their shanks arc in line with 
the direction of cutting. Many 
roughing and finishing tools are 
of knife type II. Finishing tools 
bavo broad edges, B, G, U. They 
^ , occur in straightforward and 

Fig. 6 .— Grouo or Chisels. right- and lelt-hand types. 

A , Paring chisel These as a rule remove less "than 

b' Socket chisel f heavy duty. 1% depth, while the ruiigh- 

C, Common chipping chisel. ii^K tools may cut an inch or 

D, Narrow cross-cut or cape chisel, wiore into the metal. But the 

B, Cow-mouth chisel, or gouge. trave?rse of the first often exceeds 

B, Straight chisel or sett. an inch, while in that of the 

G, Hf)Uow chisel ov sett. second } in. is a very coarse 

amount of feed. Spring tools, G, 
used less now than formerly, arc only of value for imparting'a smooth 
finish to a surface. They are finishing tools only. Some spring 
tools are formed with considerable top rake, but generally they act 
by scraping only. 

Solid Tools v. Tool-holders. — It will be observed that the fore- 
going are solid tools; that is, the cutting portion is forged from a solid 



bar of steel. This is costly when the best tool steel is used, hence 
large numbers of tools comprise points only, which are gripped in 
permanent holders in which they interchange. Tool steel usually 
ranges from about ^ in. to 4 in. square; most engineers' work is done 
with bars of from f in. to xj in. square. It is in the smaller and 
medium sizes of tools that holders prove of most value. Solid tools, 
varying from 2 J in. to 4 in. square, arc used for the heaviest cutting 
done in the planing machine. Tool-holders are not employed for very 
heavy work, because the heat generated would not get away fast 
enough from small tool points. There are .scores of holders; per- 
haps a dozen good approved types are in common use. They arc 
divisible into three great groups : those in which the top rake of 
the tool point is embodietl in the holder, and is constant; those in 
which the clearance is .similarly embodied; and those in which 
neither is provided for, but in which the tool point is ground to any 
angle. Charles Babbage designed the first tool-holder, and the 
essential type survives in several modern forms. The best-known 
holders now are the Tangye, the Smith & Coventry, the Armstrong, 
some by Mr C. Taylor, and the Bent. 'J'he Smith & Coventry (fig. 5), 
used more perhaps than any other singh^ design, includes two forms. 
In one E the tool is a bit of round steel set at an angle which gives 
front rake, and having the top end ground to an angle of toj) rake. 
In the other A the tool has the section of a truncated wedge, set 
for constant top rake, or cutting angle, and having bottom rake 
or clearance angle ground. The Smith & Coventry round tool is 
not applicable for all classes of work. It will turn plain work, and 
plane level faces, but will not turn or plane into corners or angles. 
Hence the invention of the tool of V-section, and the .swivel tool- 
holder. 'I'he rountl tool-holders arc made right- and left-handed, 
the swivel tool -holder has a universal movement. The amount of 
projectic.n of the round tool points is very limited, which impairs 
their utility when some overhanging of the tool is necessary. The 
V-tools can be slid out in their holdtjrs to oi)erate on faces and 
edges situated to some considerable distance inwards from the end 
of the tool-holder. 

Box Tools . — In one feature the box tools of the turret lathes 
resemble tool-holders. The small piectLs of steel used for tool 
points are gripped in the boxes, as in tool-holders, and all the 
advantages which arc derived from this arrangement of separating 
the point from its holder arc thu.s secured (fig. 7). But in all other 



Fig. 7. — Box Tool for Turret I.athc. (Alfred HcrbiaT, Ltd., Coventry.) 

Af Cutting tool. B. Screw for adjusting radius of cut. CC, 
V-steadies supporting the work in opposition to A. B, Diameter 
of work, B, Body of holder. B, Stem which fits in the turret. 

respects the two arc di.ssimilar. Two or three toolholders of different 
sizes take all the tool jKnnts used in a lathe, hut a new box has to 
he devised in the case of almost every new job, with the exctii^tion 
of those the i>rincipal formation of which is the turning down of 
plain bars. The explanation is that, ins Lead of a single point, 
several ar<' commonly carried in a box. As complexity increases 
with the number of tools, new designs and dime nsions of boxes 
become necessary, even though there may be family resemblances 
in groups. A result is that there is not, nor can there be, anything 
like finality in these designs. Turret work has become one of the 
most highly specialized departments of machine-shop practice, and 
the design of these boxes is already the work of specialists. More 
and more of the work of the common lathe is being constantly 
appropriated by the; semi- and full-automatic macliincs, a result to 
which the magazine feeds for castings and forgings that cannot 
pass through a hollow spindle liave contributed greatly. New 
work is constantly being attacked in the automatic machines that 
was deemed impracticable a short time before ; some of the commoner 
jobs are produced with greater cconorry, while heavier casting.s 
and forgings, longer and larger bars, arc tooled in the turret lathes. 
A great deal of the efficiency of the box tools is due to the support 
which is afforded to the cutting edges in opposition to the stress 
of cutting. V-blocks are introduced in most cases as in fig. 7, and 
these not only resist the stress of the cutting, but gauge the diameter 
exactly. 

Shearing Action . — In many tools a shearing operation takes place, 
by which the stress of cutting is lessened. Though not very 
apparent, it is present in the round-nosed roughing tools, in the 
knife tools, in most milling cutters, as well as in all the bearing 
tools proper — the scissors, shears, &q. 

Planes . — We pass by the familiar great chisel group, used by wood- 
workers, with a brief notice. Generally the tool angles of these lie 
between 15® and 25®. They include the chisels proper, and the 
gouges in numerous shapes and proportions, used by carpenters 
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cabinet-makers, turners, stone-masons and allied tradesmen. These 
are mostly thrust by hand to their work, witliout any mechanical 
control. Other chisels are used percussively, as the stout mortise 
chisels, some of the gouges, the axes, adzes and stone-mason’s tools. 
The large family of planes embody chisels coerced by the mechanical 
control of the wooden (fig. 8) or metal stock. These also differ 



Fig. 8. — Section through Plano. 

Cutting iron. Z?, Top or back iron, C, Clamjnng screw. 
7 ), Wedge. F, Broken shaving. F, Mouth, 

from the chisels proper in the fact that the fac<} of the cutting iron 
docs not coincide with the face of the material being cut, but lies 
at an angle therewith, the stock of th(! plane exorcising tho nocossary 
coercion. We also moot with tho function of the top or non-cutting 




Tig. 9. — (iroup of Wood-bering Bits. 

Ay Spoon bit. 7 ?, Coiitro-bit. C, Expanding contro-bit. D, 
Gilpin or Cedge auger. E, Jennings auger. F, Irwin auger. 




Fig. 10. — Group of Drills fo- Metal. 


A, Common Hat drill. B, Twist drill. C, Straight fluted drill. 
D, Pin drill for flat countersinking. F, Arboring or facing tool. 
F, Tool for boring sheet-metal. 


iron in breaking tho shaving and conferring ripdity upon thc5 cutting 
iron. This rigidity is of similar value in cutting wood as in cutting 
metal though in a less marked degree. 

Drilling and Boring Tools, —MotsA and timber are bored with 
equal facility; tho tools (figs. 9 and 10) embody similar differences 
to the cutting tools already instanced for wood and metal. All tho 
wood-working bits are true cutting tools, and their angles, if analysed, 
will be found not to differ much from those of the razor and common 
chisel. The drills for metal furnish examples both of scra])crs and 
cutting tools. Tho common drill is only a scraper, but all tho twist 
drills cut with good incisive action. An advantage posscsseil by all 
drills is that the cutting forces ar<^ balanced on each side of tho 
centre of rotation. I'ho same action is emboditvd in the best wood- 
boring bits and angers, as the Jennings, tin; Giljjin and the Irwin — 
much improved forms of the old centre-bit. Rut tht‘ balance is 
imiiaired if the lips are not absolutely symnu^trical about the centre. 
This explains the necessity for the substitution of machine grinding 
for hand grinding of the ii])s, and great develoi)mcnts of twist drill 
grinding machines. Allied to the drills are the D-bits, anrl tho 
reamers (fig. 11). The first-named both initiate and finish a hole; 



Fig. II. 

A , D-bit. /? , Solid reamer. 6', Ad j ustable reamer, having six flat 
blades forced outward by the tajiered plug. Two lock-nuts at the 
end fix the blades firmly afbT adjustment. 

the sccoml arc uscul only for smoothing and enlarging drilhid holes, 
and for correcting hoKiS which jiass through adjacent castings or 
platciS. The reamers remove only a mt're film, and their action 
IS that of scraping. 'I'he foregoing are i^xamjdes of tools npesralcd 
from one cntl aiul unsiipjiorted at tho other, ex<'e|)t in so far as they 
receive su]>i>ort witliin the work. One of tluj ol)i(?ctionahle ien-tiires 
of tools o]»oratcd in this way is that they It^nd to “ follow tluj hole," 
and if this is cored, or rough-drilled out of truth, there is risk of 
the boring tools following it to some ( xlent n.t h'.ist. With the one 
exception of the? D bit thtjre is no tool wliit.h can be relied on to take 
out a long bore with more than an ai»proximation to cimrentricity 
throughout. Boring tools (fig. 12) held in the slide rest will sy)ring 
and bend and chatti.r, and unless the lathc' is true, or careful com- 
pcjiisation is made fur its want of trutli, tlujy will bore bigger at one 
end than the other. Boring tools thrust by the back centre are 
liable to wabble, and though they art? variously coerrM'd to prevent 
them from turning round, th it does not chtjck the to-and-lro wabbly 
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A , Round boring tool held in V-blocks on slide-rest. B, C, Square 
and V'i)ointed lioring tools. 77 , Boring bar with removable cutters, 
held straight, or angularly. 

motion from following the core, or rough bore. In a purely reanaing 
tool this is permitted, but it is not good in tools that haves to initiate 
the hole. 

This brings us to the large class of boring tools which are supported 
at each end by being held in bars carried bctwtxsn centres. There 
arc two main varieties : in one tho cutters are fixed directly in 
the bar (fig. 13, A to D), in the other in a head fitted on the bar 
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(fig. i3i E), hence termed a " boring head." As lathe heads are 
fixed, the traverse cannot be imparted to the bars as in boring 
machines. The boring heads can oe traversed, or the work can be 



Fig. 13. — Group of Supported Boring Tools. 


Singlc-cnded cutter in boring D, Flat double-ended finishing 
bar. cutter. 

B, D mblo-cndcd ditto. E, Boring head with thre^e cutters 

C, FUt single-ended finishing and three steady blocks. 

cutter. 

traversed by the mechanism of the lathe saddle. The latter must be 
done when cutters are fixed in bars. A groat deal of difference 
exists in the details of the fittings both of bars and heads, but they 
are not so arbitrary as they might seem at first sight. The principal 
differences are those iuc to the number of cutters used, their shapes, 
and their method of fastening. Bars receiving tlieir cutttTS direct 
include one, two or four, cutting on opposite sides, and therefore 
balanced. Four give better balance than two, the cutters being 
set at right angles. If a rough hole runs out of truth, a single cutter 
is better than a double-ended one^ provided a tool of the roughing 
shape is used. The shape of the tools vai'ies from roughing to 
finishing, and their method of attachment is by screws, wedges or 
nuts, but we cannot illustrate the numerous cfiffcrcnccs that are 
met with. 

The saws are a natural connecting link between the chisels 
and the milling cutters. Saws arc used for wood, mental and stone. 

Slabs of steel sevcTul inches 
in lliickness are sawn 
through as readily as, 
though more slowly than, 
timber nlanks. Circular 
and ban cl saw'S arc common 
in the smithy and the 
boiliT and machine shops 
for cutting off bars, forgings 
and rolled sections. But 
the tooth shapes are not 
those used for timber, nor is 
the cutting speed the same. 
In th(! individual saw-teeth 
both cutting anci scraping 
actions are illustrated (fig. 
14). Saws which cut tim- 
ber continuously with the 
grain, as rip, hand, band, 
circular , have incisive teeth. 
For though many arc desti- 
tute of front rake, the 
method of sharpening at 
an angle imparts a true 
shearing cut. But all cross- 
cutting teeth scrape only, 
tlie teeth being either of 
triangular or of M-form, 
variously modified. Teeth 
for metal cutting also act 
strictly by scraping. The 
pitching of the teeth is 
related to the nature of 
the material and the 
direction of cutting. It is coarser for timber than for metal, 
coarser for ripping or sawing with the grain than for cross cutting, 
coarser for soft than for hard woods. The sotting of tee£, 
or the bending over to right and left, by which the clearance is 

r vided for the blade of the saw, is subject to similar variations. 

is greatest for soft woods and least for metals, where in 
fact the clearance is often> scxnired without set, by merely thinning 
the blade backwards. But it is greater for cross cutting than for 


ripping timber. Gullcting follows similar rules. The softer the 
timber, the greater the gulfeting, to permit the dust to escape hedy. 

Milling Cutlefs , — Between a circular saw for cutting metal aa^ 
a thin milling cutter there is no essenitdai difference. Increase the 
thickness as if to produce a very wide saw, and the essenrial |dadn 
edge milling cutter for metal results. In its simplest form the 
milling cutter is a cylinder with teeth lying across its periphery, or 
parallel with its axis — the edge mill (fig. 15), or else a disk with teeth 
radiating on its face, or at right angles with its axis — the end mill 
(fig. x6). Each is used indifferently for producing fiat faces and 
edges, and for cutting grooves which are rectangular in cross-section. 
These milling cutters invade the province oi the single-edged tools 
of the planer, shaper and slottcr. On these two t} pical forms the 



Fig, 15.— Group of Milling Cutters. 

.4, Narrow edjvc mill, with 75, Cutter having teeth like C. 
slrai' lit teeth. E, Flat teeth held in with screws 

B, Wide edge mill with spiral and we<P*es. 

teeth. F, Large inserted tooth mill; with 

C, Teeth on face and edges. taper pins secure cutters. 



FiGw 16. Group of End Mills. 


A, End min with strai'^hfi toeth. B, Ditto with qntal) tasth. 
C, Showing method of holding shell entter on arbor, with screw 
and key. D, T-slot cutter. 





nrtnnn 

Fig. 14. — Typical Saw Teeth. 

A , Teeth of band and rip])ing saws. 

B, Teeth of circular saw for hard wood ; 

shows set. 

C, Ditto for soft wood. 

D, Teeth of cross-cut saw. 

E, M-teeth for ditto. 
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clianges are rung in great variety, ranging from the narrow slitting 
tdols which saw oil l^rs, to the broad cutters of 24 in. or more in 
width, used on plano-niillers. 

^hen more than about an inch in width, surfacing cylindrical 
cutters are formed with spiral teeth (lig. 15, B), a device which is 






Fig. 17. 

A, Straddle Mill, cutting faces and edges. 

B, Set of three mills cutting grooves. 



Fig, 18, — Group of Angular Mills. 

A, Cutter with single slope. 

B, Ditto, producing tooth in anothc:r cutter. 

C, Double Slope Mill, with unequal angles. 

essentia] to sweetness of operation, the action being that of shearing. 
These have their teeth cut on universal iua< hines, using the dividing 
and spiral head and suitable change wheels, and after hardening 
they are shaipened on universal grinders. When cutters e\'ceed 
about 6 in. in length the difficulties of hardening and grinding render 
the " gang *' arrangement more suitable. Thus, two, three or more 
similar edge mills are set end to end on an arbor, with the spiral 
teeth running in reverse directions, giving a broad face with balanced 
endlong cutting forces. From the.se are built up the numerous 
gang mills. compri.sing plane faces at right angles with each other, 
of which the strad<llc n\ills are the best known (fig. 17, A). A 
common element in these combinations is the key seat tyi)C Ji having 
teeth on the periphery and on both faces a.s in fig. 15, C, T). By 
these combinations hall a dozen faces or more can be tooled siinub 
tancou ly, and all alilte, as long as the mills retain their edge. The 
advantages over the work of the planer in this class of work arc seen 
in tooling the faces and edges of machine tables, beds and slides, in 
shaping the faces and edges of caps to fit their bearing blocks. In 
a single cutter of the face typo, but having teeth on back and edge 
also. T-slots are readily milled (fig. \U, V ) ; this if done on the planer 
would require re settin rs of awkwarilly cranked tools, and more 
measurement and testing with templets than is required on a 
milling machine. 

When an les, curves and profile sections are introduced, the 
capacity of the milling cutler is infinitely increased. The making 
of the cutters is also more difficult. Angular cutters (fig. 18) are 
used for producing the teeth of the mills themsedves, for .shaping 
the teeth of ratchet wheels, and, in combination with straight cutters 
in gangs, for angular sections. With curves, or an"les and curves 
in combination, taps, reamers and drills can be fluted or grooved. 

the teeth of wheels shaped, and in 
fact any outlines imparted (fig. 19), 
Here the work of the fitter, as w<*ll 
as that of the planing and allied 
machines, is invaded, for much of 
this work if prepared on these 
machines would ha^'e to be finished 
laboriously by the file. 

There are two ways in which 
milling cutters are used, by which 
their value is extended; one is to 
^ transfer some of their work proper 

i’ bo"»K machine, 

r' the other is by duplication. A 

e. Proiile cutter, sections, 

as wheel rims, hitherto done in lathes, are regularly prepared in 
the milling machine, gang mills being used for tooling the peri- 
phery and edges at once, and the wheel blank being rotated. 




Similarly, holes are bored by a rotating mill of the cylindrical type. 
Internal screw threads arc done similarly. Duplicqition occurs 
when milling sprocket wheels in line, or side by side, in milling nuts 
on an arbor, in milling a number of narrow faces arranged side by 
side, in entting the teeth of several spur-wheels on one arbor and 
in milling the teeth of racks several Pt a time. 

One of tlm greatest advances in the practice of milling was that 
of making backed-ofi cutters. Thr sectional shape behind the tooth 


face is eontianed identical in form with the profile of the edge, the 
outline being carried back as a curve equal ia radius to that of the 
cutting edge (fig. 20). The 
result is that the cutter may 
Ivs ^ar|>cned on the frotit 
faces ot the teeth without 
interfering with the shape 
which will bo ir.illed. because 
the periphery is always con- 
stant in outline. After re- 
peated shaipcningsthe teeth 
would assume the form indi- 
cated by the shaded portion 
on two of the teeth. The 
limit of grinding is reached 
when the tooth becomes to<) 
thin and weak to stand up to its work. But such cutters will endhre 
weeks or months of constant service before becoming useless. Ihe 
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Kig. 2t, — Group of Scrapes. 

A, Metal-worker’s scrape, pushed />, Diamond point used by 

St raigh t forward . wood -turn ers . 

B, Ditto, operated laterally. iT, F, Cabinet-makers' scrapes. 

C, Round-nosed tool used by 

wood-turners. 

chief advantage of backing-of! or relieving i.s In its application to 
cutters of intricate curves, which would be difficult or impossible to 
sharpen along their edges* Such cutters, moreover, if made with 
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Fig. 22. — Cross-sectional Shapes of Files. 


A, Warding. /, Topping. P, Round. 

B, Mill. K. Reaper. Q, Bit-saw or 

C, Flat. L, Knife. frjyne-saw, 

D, J’illar. M, Three-square. R, Half-round. 

E, Square. N, Cant. 5,7 , Cabinet. 

F, G, Swaged reapers. O, Slitting or U, Tumlilor. 

77, Mill. feather-edge. V, Crossing. 

ordinary teeth would soon be worn down, and be mnchwealter than 
the strong form of teeth rfmresented in iig . 20. The relieving is usually 
done in special lathes, employing a profile tool which cuts the surface 
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Fig. 23.- 

A, Paiallel or blunt. 

B, Taper bellied. 

C, Knife reaper. 

D, Tapered square. 

B, Parallel triangular. 



-Ixingitudinal Shapes of Files. 

F, Tapered triangular. K, Tapered hfldf- 

G, Pamnel round. round. 

77, Taper or rat-tail. Z, RiiRer. 

/, Parallel half- 

round. 
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of the teeth back at the required radius. Relieved cutters can of 
course be strung together on a single arbor to form gang mills, by 
which ver>' complicated profiles may be tooled, beyond the capacity 
of a single solid mill. 

Scrapes . — The tools which operate by scraping (fig. 21) include 
many of the broad finishing tools of the turner in wood and metal 
(cf. fig. 2), and the scrape of the wood worker and the fitter. The 
practice of scraping surfaces true, applied to surface plates, machine 
slides and similar objects was due to Sir Joseph Whitworth. It 
superseded the older and less accurate practice of grinding to a 
mutual fit. Now, with machines ol precision, the practice of grinding 
has to a large extent displaced the more costly scraping. Scraping 
is, however, the only method available when the most perfect contact 
is desired. Its advantage lies in the fact that the efforts of the work- 
man can be localized over the smallest areas, and nearly infimtesimal 
amounts removed, a mere fine dust in the last stages. 

Files . — These must in strictness be classed with scrapes, for, 
although the points are keen, there is never any front rake. Collec- 
tively there is a shearing action because the rows of teeth arc cut 
diagonally. The sectional forms (fig. 22) and the longitudinal 
forms (fig. 23) of the files are numerous, to adapt them to all classes 
of work. In addition, the method of cutting, 
and the degrees of coarseness of the teeth, vary, 
being single, or float cut, or double cut (fig. 24). 
Hje rasps are another grou]). Degrees of coarse- 
ness arc designated as rough, middle cut. bastard 
cut, second cut, smooth, double dead smooth; 
the first nainc<l is the coarsest, the last the 
finest. The terms are relative, since the larger 
a file is the coarser arc its teeth, though of the 
same name as the teeth in a shorter file, which 
arc finer. 

Screwing Tools . — The forms of these will be 
found discussed under Sckisw. They can scarcely 
be ranked among cutting tools, yet the best kinds 
remove metal with case. This is due in great 
measure to the good clearance allowed, and to 
the narrowness of the cutting portions. Front 
rake is generally absent, tbough in some of the 
best screwing dies there is a slight amount. 

Shears and Punches . — These may be of cutting 
or non-cutting t^’pes. Shears (fig. 25) have no 
front rake, but only a slight clearance. They 
slight shearing cut, because the blades do not 
lie parallel, but the cutting begins at one end and continues in detail 
to the other. But strictly the shears, like the punches, act by a 



Fig. 24. File 
Teeth. 


A, Float cut. 

B, Double cut. 

C, Rasp cut. 

generally give a 



r 

Fici. 25. — Shear Blades, 
a, Bl.idcs. 

b, Plato being sheared. 



Fig. — Punching. 
a. Punch, h, Bolster. 
c, J^latc b(.‘ing j)unchcd, 


severe detrusivc cffol; for the punch, with its bolster (fig. 26), 
forms a pair of cylindrical shears. Hence a shorn or punched 
edge is always rough, ragged, and covtTed with minute, shallow' 
cracks. Both processes are therefore dangerous to iron and steel. 
The metal being unequally stressed, fracture starts in the annulus 
of metal. Hence the advantage of the practice of rcamering out 
this annulus, w'hich is completely remov^ed by enlargement by 
about i in. diameter, so that homogeneous metal is left throughout 
the entire unpunchecl section. The same results follow reamermg 
both in iron and steel. Annealing, according to many e.xperirnents, 
has the same effect as reamering, due to the rearrangement of the 
molecules of metal. The perfect practice with punched plates 
is to punch, reamer, and finally to anneal. The cticct of shearing 
is practically identical with that of punching, and planing and 
annealing shorn edges has the same influence as reamering and 
annealing punched holes. 

Hammers . — These form an immense group, termed percussive, 
from the manner of their use (fig. 27). Every trade has its own 
peculiar shapes, the total of w'hich number many scores, each with 
its own apjiropriate name, and ranging in size from the minute 
forms of the jeweler to the sledges of the smith and boiler maker 
and the planishing hammers of the coppersmith. Wooden hammers 
arc termed mallets, their purjiose being to avoid bruising tools or 
the surfaces of work. Most trades use mallets of some form or 
another. Hammer handles arc ririd in all cas $ except certain 
percussive tools of the smithy, w'hich are handled with withv rods, 
or iron rods flexibb^ attached to the tools, so that when struck by 
the sledge they shall not jar the hands. The fullering tools, and 
flatters, and setts, though not hammers strictly, are actuated by 


percussion. The dies of the die forgers are actuated percussively» 
being closed by powerful hammers. ' The action of caulking tools 
is percussive, and so is that of moulders' rammers. 



Fig. 27. -Hammers. 


A , Exeter type. F, Ditto, straight pane. 

h, Joiner's hammer. G, Sledge hammer, straight 

C, Canterbury claw hammer pane. 

(these arc wood-workers' H, Ditto, double-faced, 
hammers), /, K, L, M, Boiler makers' ham- 

D, Engineer's hammer, ball pane. mers. 

E, Ditto, cross- pane. N, Scaling hammer. 


Moulding Tools . — This is a group of tools which, actuated either 
l)y simple ]jrcssure or percussively, mould, shape and model forms 
in the sand of the moulder, in the metal of the smith, and in press 
work. All the tools of the moulder (fig. 28) with the exception of 
the rammers and ent wires act by moulding the sand into shapes 



-f, Square trowel, E^ Flange bead, J, Button sleeker. 

H, Heart trowel. E, Jrlollow bead. Pipe smoother. 

C, D, Cleaners. G, H, Square corner .sleekers. 

by pressure. Their contours correspond with the plane and curved 
surfaces of inouldr., and with the requirements of shallow and de(?p 
work. They arc made in iron and brass. The fullers, swages and 
flatters of the smith, and the dies ussed with hammer and presses, 
all mouhl by percussion or by pressure, the work taking the counter- 
part of the' dies, or of some portion of them. The practice of die 
forging consists almost wholly of moulding processes. 

Tool Steels . — These now ' include three kinds. The common 
steel, the controlling element in which is carbon, requires to be 
hardened and tempered, and must not be overheated, about 500® F. 
being the highest temperature permissible — the critical tempera- 
ture. Actually thi.s is seldom allowed to be reached. The dis- 
advantage of this steel is that its capabilities are limited, because the 
heat generated by heavy cutting soon spoils the tools. The second 
is the Mushet steel, invented by K. F. Mushet in 1868. a carbon 
steel, in which the controllin.g element is tungsten, of which it contains 
from about 5 to 8 %. It is termed self -hardening, because it is 
cooled in air instead of being quenched in water. Its value consists 
in its endurance at high temperatures, even at a low red heat. 
Until the advent of the high-speed steels, Mushet steel was 
reserved for all heavy cutting, and for tooling hard tough 
steels. It is made in six different tempers suitable for various 
lands of duty. Tools of Mushet steel must not be forged below 
a red heat. It is hardened by reheating the end to a white heat, 
and blowing cold in an air blast. The third kind of steel is termed 
high-speed, because much higher cutting speeds are practicable 
with these than with otlier steels. Tools made of them are hardened 
in a blast of cold air. The controlling elements are numerous and 
vary in the practice of difierent manufacturers, to render the 
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tools adaptable to cutting various classCvS of metals and alloys. 
Tungsten is the principal controlling element, but chromium is 
essential, and molybdenum and vanadium are often found of 
value. The steels are forged at a yellow tint, e|q[ual to about 
1850^ F. They are raised to a white heat for hardening, and cooled 
in an air blast to a bright red. They are then often quenched in a 
bath of oil. 

The first public demonstration of the capacities of high speed 
steels was made at the Paris Exhibition of igoo. Since that time 
great advances have been made. It has been found that the 
section of the shaving limits the practicable speeds, so tliat. although 
cutting speeds of 300 and 400 ft. a minute are practicable with 
light cuts, it is more economical to limit speeds to less than 100 ft. 
per minute with much heavier cuts. The use of water is not 
absolutely essential as in using tools of carbon steel. The new 
steels show to much greater advantage on mild steel than on cast 
iron. They are more useful for roughing down than for finishing. 
The removal of 20 ID of cuttings per minute with a single tool 
is common, and that amount is often excecHled, so that a lathe 
soon becomes lialf buried in turnings unless they arc carted away. 
The horse-power absorbed is proportionately large. Ordinary 
heavy lathes will take from 40 to t>o h.p. to drive them, or from 
four to six times more than is required by lathes of the same centres 
using carbon steel tools. Many remarkable records have? boon 
given of the capacities of the new steels. Not only turning and 
planing tools but drills and milling cutters arc now regularly made 
of them. It is a revelation to see the.se drills in their rapid descent 
through metal. A drill of i in. in diameter will easily go through 
5 in. thickne.ss of steel in one minutcj. 

Machine Tools 

The machine tools employed in modern engineering factories 
number many hundreds of well-defined and separate type.s. 
Besides these, there are hundreds more designed for .special 
functions, and adapted only to the work of firms who handle 
specialities. Most of the first named and many of the latter admit 
of grouping in (classes. The following is a natural classification : 

I. Turning Lathes, — These, by common consent, stand as a 
class alone. The cardinal feature by which they arc distin- 
guished is that the work being operated on rotates against a 
tool which is held in a rigid fixture — the rest. The axis of 
rotation may be horizontal or vertical. 

II . Red/)roeaiing Machines, — The filature by which the.se 
arc characterized is that the relative movements of tool and 
work take place in straight lines, to and fro. The recipro- 
cations may occur in horizontal or vertical planes. 

III. Machines which Drill and Bore Holes, — These have some 
features in common with the lathes, inasmuch as drilling and 
boring arc often done in the lathes, and some facing and turning 
in the drilling and boring machines, but they have become 
highly differentiated. In the foregoing groups tools having 
either single or double cutting edges are used. 

IV. Milling Machines, — This group uses cutters having 
teeth arranged equidistantly round a cylindrical body, and 
may therefore be likened to .saws of considerable thickne.ss. 
The cutters rotate over or against work, between which and the 
cutters a relative movement of travel takes place, and they may 
therefore be likened to reciprocating machines, in which a 
revolving cutter takes the place of a single-edged one. 

V. Machines for Cutting the Teeth of Gear-wheels, — These 
comprise two .sub-groups, the older type in which rotary milling 
cutters are used, and the later type in which reciprocating 
, single-edged tools are employed. Sul>-classcs are designed lor 
one kind of gear only, as spur-wheels, bevels, worms, racks, 
&c. 

VI. Grinding Machinery, — This is a large and constantly 
extending group, largely the development of recent years. 
Though emery grinding has been practised in crude fashion for 
a century, the difference in the old and the new methods lies 
in the embodiment of the grinding wheel in machines of high 
precisioib and in the rivalry of the wheels of corundum, car- 
borundum and alundum, prepared in the electric furnace with 
those of emery. 

VII. Sawing Machines, — In modern practice these take an 
important part in cutting iron, steel and brass. Few shops 
are without them, and they are numbered by dozens in some 
establishments. TTiey include circular saws for hot and cold 
metal, band .saws and hack saws. 


VTTT. Shearing and Punching Machines, — These occupy a 
border line between the cutting and non-cutting tools. Some 
must be classed with the first, others with the second. The 
detrusive action also is an important clement, more especially 
in the punches. 

IX. Hammers and Presses,— Here there is a percussive action 
in the hammers, and a purely squeezing one in the presses. 
Both are made capable of exerting immense pressures, but the 
latter arc far more powerful than the former. 

X. Portable Tools, — This large group can best be classified 
by the common feature of being readily removable for operation 
on large pieces of erection tluil cannot be taken to the regular 
ma(diines. Hence they are all comparatively small and light. 
Broadly they include diverse tools, capable of performing 
nearly tlic whole of the operations summarized in the pre- 
ceding paragraphs. 

XI. Appliances, — 'rhcrc is a very large number of articles 
which arc neither tools nor machine tools, but which are in- 
dispensable to the work of these; that is, they do not cut, or 
shape, or mould, but they h(dd, or grip, or control, or aid in 
.some way or other the carrying through of the work. Thu.s 
a screw wrench, an angle plate?, a wedge, a piece of packing, a 

are appliances. In modern practice the appliance in 
the form of a templet or jig is one of the principal dements 
in the interchangeable system. 

XII. W ood-worhing Machines, — This group does for the 
conversion of timber what the foregoing accomplish for metal. 
1'here is therefore much underlying similarity in many machines 
for wood and metal, but still greater differenres, due to the 
conditions imposed on the one hand by tlie very soft, and on the 
other by the intensely hard, materials operated on in the two 
great groups. 

XIII. Measurement. — To the scientific engineer, equally 
with the astronomer, the nc(‘d for accurate measurement is of 
paramount imf)ortancc. Neither good fitting nor interchange- 
ability of parts is possible without a system of measurement, 
at once accurate and of ready and rapid application. Great 
advances have been made in this direction lately. 

I, — ^Latuks 

The popular conception of a laihe, derived from the familiar 
machine of the wood turner, would not give a correct iiloa of the 
lathe which has been devclopcrl as llu? engineer’s machine tool. 
This has become differential cd into nearly filly wcOl- marked t\qies, 
until in some cases even the term lathe has been dropped lor more 
])recise definitions, as vertical boring machine, automatic machiim, 
while; in others prc;lixes are necessiiry, as .axle lathe, chucking lathe, 
cutting-off lathe, wheel lathe, anti so on. With regard to size and 
ntass the height of cc;ntres may range from 3 in. in the bench lathes 
tf> 9 or TO It. in gun lathes, and v/cights will range from say 50 lb 
to 200 tons, or more in exceptional ca.sc;s. While in .some the 
mccluinism is the simplest ]>ossible, in others it is so complicated 
that only the specialist is able to grasp its d(‘tiiils. 

Harly Lathes, — Space will not ^icrmit u.s to trace the evolution 
of t?ie lathe from the ancient bow and card lathe and the pole 
lathe, in each of which the rotary movement was alternately for- 
ward, for cutting, and backward. The curious thing is that the 
whecl driven lathe was a nov(;lty so late as the 14th and r5th 
centuries, and had not wholly displaced the ancient forms even in 
the West in the 19th century, and the cord lathe still survives in 
the East. Another thing is that all the old lathes were of dead 
centre, instead of running mandrel type; and not until 1794 did the 
use of metal begin to take the place of wood in lathe construction. 
Henry P.Iaudslay (1771-1831) did more than any other man to 
develop the engineer's self-acting lathe in regard to its es.senUal 
mechanism, but it was, like its immediate successors for fifty 
years after, a skeleton-like, inefficient weakling by comparison 
with the lathes of the present time. 

Broad Types, — A ready appreciation of the broad differences in 
lathe ty])cs may be obtained by considering the differences in the 
great groups of work on which lathes arc designed to operate. 
Castings and forgings that are turned in lathes vary not only in 
size, but also in relative dimensions. Thus a long piece of driving 
shafting, or a railway axle, is very differently proportioned in length 
and diameter from a railway wheel or a wheel tire. Further, while 
the shaft has to be turned only, the wheel or the tire has to be 
turned and bored. Here then we have the first cjirdinal distinction 
betw’een lathes, viz. those admitting work between centres (fig. 29) 
and face and boring lathes. In the first the piece of work is pivoted 
and driven between the centre.s of head -stock and tail-stock or loose 
poppet; in the second, it is held and gripped only by the dogs or 
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jaw9 of a faco-plate. on the head-stock spindle, the loose 
poppet being omitted. 

iiiese, however, are broad types only, since proportions 
of length to diameter differ, and with them lathe designs 
are modifiecl whenever there is a suf&ciont amount of work 
of one class to justify the laying down of a special machine 
or machines to deal with it. Then further, we have dupli- 
cate designs, in which, for example, provision is made in 
one lathe for turning two or three long shafts simultane- 
ously, or for turning and boring two v/heels or tires at 
once. Further, the position of the axis of a face lathe 
need not bo horizontal, as is necessary when the turning 
of long pieces has to be done between centres. There are 
obvious advantages in arranging it vertically, the princi- 
pal being that castings and forgings can be more easily 
set and secured to a horizontal chuck than to one the face 
of which lies vertically. The chuck is also bettor sup- 
ported, and higher rates of turning are practicable, in 
recent y^rs those vertical lathe a or vertical turning and 
boring mills (fig. 30) have boon greatly increasing in num- 
bers; they also occur in several designs to suit cither 
general or special duties, some of them being used for 
boring only, as chucking lathes. Some are of immense 
size, capable of boring the field magnets of electric 
generators 40 ft. in diameter. 

Standard Lathes, — But for doing wkit is termed 
the general work of the engineer's turnery, the .stan- 
dard lathes (fig. 2g) predominate, i.e, .self-acting, sliding 
and surfacing lathes with headstock. loose poppet and 
slide-^e.st, centres, face plates and chucks, and an equip- 
ment by which long picjces ans turneJ, either between 
centres or on the face chuckfi, and liorcd. One of 
the greatest objections to the employment of tliose 
standard types of lathes for indiscriminate duty is due 
to the limited height of the centres or axis of the head- 
stock, alxivo the face of the bed. This is met generally 
by providing a gap or deep rece.ss in the bed next 
the fast headstock, deep enough to take face work of 
large diameter. The device is very old and very common, 
but when the volume of work warrants the omj)loymont 
of separate lathes for face- work and for tliat done 
betweem coutros it is better to have them. 

Screw-cutting. — A most im])ortant section of the work 
of the engineer's turnery i.s that of cutting screws (see 
Screw). This has resulted in differentiation fully as 
great as that existing between centre.s and face-work. 
The slido-rcst was designed with this object, though 
it is also used for plain turning. The sbindard “ self- 
acting sliding, surfacing and scrcw-cutting lathe " is 
essentially the standard turning lathe, with the addi- 
tion of the screw-cutting mechanism. This includes a 
master screw — the lead or guide screw, which is 
gripped with a clasp nut, fastened to the travelling 
carriage of the slide-rest. The lead -screw is connected 
to the headstock spindle by change wheels, which are 
the variables through which the relative rates ol move- 
ment of the spiiiiile and the lead -.screw, and therefore 
of the screw-cutting tool, held and traversed in the 
slide-rest, are efiectod. By this beautiful piece of 
meclianism a guide screw, the pitch of which is per- 
manent, is made to cut screw-threads of an almost 
infinite number of possible pitches, both in whole and 
fractional numbers, by virtue of rearrangements of 
the variables, the cliange wheels. The o].)jection to 
this method is that the trains of change wheels have 
to be recalculated and rearranged as often as a screw 
of a different pitch has to be cut. an operation which 
takes some little time. To avoid this, the nest or 
cluster system of gears has been largely adopted, its 
most successful emliodiment being in the Hendey- 
Nortoo lathe. Here all the change wheels are arranged 
in a series permanently on one shaft underneath the 
he>ad$tock, and any one of them is put into engagement , 
by a sliding pinion operated by the simple movement 
of a lever. Thus the load> scrow is driven at different | 
rates without removing any wheel from its spindle, i 
This lias been extcjnsively applied to both small and 
large lathes. But a moment^s thought will show that j 
even this device is too cumbrous when large numbers of j 
small screws are required. There is, for exiimple, little 
in common between the screw, sav of 5 or 6 ft. in 
length, for a massive penstock or valve, and J-in. bolts, 
or the small screws recpiired in thousands for electrical 
fittings. Clearly while the self-acting screw-cutting 
lathe is the best possible m.icliine to use for the first, 
it is unsuitable for the last. So here at once, from the 
point of view of screw cutting only, an important diver- 
gence takes pl'ice, and one which has ultimately led 
to very bigh specialization. 

Small Screws.--Whvn small screws and bolts are cut in 
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largf quantities.tiie guide-acrew and diange wheels give place to other 
devices, .one of which involves the use of a separate mastcff-screw 
for every difierent pih:h, the other that of encircling cutting in- 
atrujnenits or diis. The first arc represented by the ckasing Tath§^ 
the second by the serMuing lathes and automaiics. Though the 
principles of operation are thus stated in brief, the details in tlcsign 
arc most extensive and varied. 

In a chasing lathe the mjister-screw or hoh, which may be cither 
at the rear of the hcadstock or in front of the slide-rcst, receives 
a hollow clasp-nut or a half-nut, or a star-nut containing several 
pitches, which, partaking of the traverse movement of the screw- 
thread, imparts the same horizontal movement to the cutting tool. 
The latter is sometimes carried in a hinged holder, sometimes in 
a common sli le-rest. The attendant throws it into engagement 
at the beginning of a traverse^ and out when comj)leted, and also 


this is an economical system, but in others not. It cannot be 
! considered so when bolts, screws and allied forms arc of small 
I dimensions. 

I Hollow Mandtel Lathes.--- It has been the growing practice aince 
the last decade of the iQth century to ]>roduco short arti^s, re- 
i quired in largo quantities, from a long bar. This involves mtaking 
I the lathe with a hollow mandrtd; that is, the mandrel of the hoad- 
I stock has a hole drilled right through it, large enough to permit 
I of the passage througli it of the Lirgt^st bar which the class of work 
requires. Thus, if the largest section of the finished i)ieccs should 
I require a bar of ij in. diameter, tht^ hole in the manclrol would be 
1 made i J in. Then the bar, iusertetl from the rear-end, is grii)pcd 
by a chuck or tol/fil at the front, th(? operations of turning, screwing 
and cutting oil dont^, and the bar then thrust farther through 
to the exact length for the next set of identical operations to be 



Fig- 30.— T 3 (jiing and Turning Mill, vertical lathe. (Webster H(mnctt, Ltd., Coventry.) 


A , Table, running with stem in vertical bearing. 

B, Frame of machine. 

C, Driving cones. 

D, Handle giving the choice of two rates, tlirough concealed 

Bhding gears, shown dotted. 

E, Bevel-gears driving up to pinion gearing with ring of teeth 

on the table. 

F, Saddle moved on cross-rail G. 


JI^ Vertical slide, carrying turret J. 

K, Screw feerling F jicross. 

L, Splined shaft connecting to H for feeding the latter up or 

clown. 

M, M, Worm-gears throwing out clutches N, N at predeter- 

mined points. 

0, Cone pulley belted up to P, for driving the feeds of saddle 
and down-slide. 


changes the hobs for threads of different sections. The screwed 
stays of locomotive fire-boxes are almost invariably cut on chasing 
lathes of this class. 

In the screwing mactiines the thread is cut with dies, which 
encircle the rotating b«ir; or alternatively the dies rotate round a 
fixed pii>c, and generally the angular lead or advance of the thread 
draws the dies along. These dies differ in no essentials from similar 
tools operated by a hand lever at the bench. There arc many 
iQodifiications of these lathes, because the w*ork is so highly special- 
ized that they are seldom used for anything except the work of 
cutting screws varying but little in dimensions. Such being the 
case they can hardly be classed as latlies, and are often termed 
screwing machines, because no provision exists for preliminary 
turning work, which is then done elsewhere, the task of turning 
and threading being divided between two lathes. In some cases 


jjerformed, and so on. This mtT.hanism is termed a wire feed^ because 
the first lathes which wer«; built of this type only op(Tated on 1 irgo 
wires; the hf?avy bar lathes have been subsequently developed 
from it. In the more advanced types of lathes thi.s fetjding through 
the hollow spindle docjs not require the intervention of the attendant, 
but is performed autoniaticafly. 

'I'he amount of preliminary work which has to be done upon a 
portion of a bar l)nfore it is ready for screwing varies. The simjilest 
object is a stud, which is a parallel piece screwed up from eaiih end. 
A l)olt is a screw with a head of hexagonal, square or circular 
form, and the production of this involves turning the shank and 
shoulder and imparting convexity to the end, as well as screwing. 
But screw-threads have often to be cut on objects which are not 
primarily Ixilte, but which are .spindhjs of various kinds u.sed on 
mechanisms and machine tools, and in wliich reductions in the form 
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of steps have to be made, and recesses, or flanges, or other features 
produced Out of the demands for this more complicated work, 
as well as for plain bolts and studs, has arisen the great group of 
tumi or capstan lathes (fig. 31) and the automatics or automatic 
screw machines which arc a high development of the turret lathes. 


Turret Lathes * — The turret or capstan (fig. 32) is a device for grip- 
ping as many septate tools as there are distinct operations to be 
performed on a piece of work; the number ranges from four to as 
many as twenty in some highly elaborated machines, but five or 
six is" the usual number of holes. These tools are brought round 




Fig. 31. — Turret Lathe. (Webster & Bennett, Ltd., Coventry.) 

At Bed. 

B, Waste oil tray. 

C, Headstock. 

D, Hollow mandrel. 

Et Cones keyed to D. 

F, Split tapered close-in chuck, actuated by tube G, 
fit Toggle dogs which push G, 

J, Coned collar acting on //. 

K, Handle to slide J through sleeve on b ir L. 

Mt Rack slid on release oi chuck, moving bearing N forward. 


N, Ihjaring to feed the work through mandrel (constituting the 

wire or bar feed), A collar is clampexl on the work, and is 
pushed by the bearing N at each time of feeding. 

O, Cross-slide. 

F, Hand-wheel operating s.u*('w to travel 0» 

Q, Turret-slide. 

K, Cross-handle moving Q to and fro. 

5 , Turret or capstan, 

T, U, Sets of fast and loose pulleys, for open and crossed belts. 

V, Cone belted down to /t on lathe. 



A, Turret. for third operation, rough 

B, Tool for first operation or turning. 

chucking. E, Similar tool for fouxth opera- 

C, Cutting tools for second tion, finish turning. 

operation, starting or point- F, Screwing tools in "head for 
ing. final operation of screw- 

Dt Box tool carrying two cutters mg. 


in due succession, each one doing its little share of work, until the 
cycle of operations rcquinnl to produce the object is com])lete, 
the cycle including such operations as turning and screwing, rough- 
ing and finishing cuts, drilling and boring. Severance of the finished 
piece is generally done by a tool or tools held by a cross-slide between 
the headstock and turrcjt, so tormcul because its movements take 
place at right angles with the axis of the machine. This also 
often performs the duty of " forming," by which is mtjant the shap- 
ing of the tjxterior portion of an object of irregular outline, by a 
tool the edge of which is an exact counterpart of the profile required. 
The exterior of a cycle hub is shaped thus, as also are numerous 
handles and other objects involving various curves and shoulders, 
&c. The tool is fed porp(‘ndicularly to the axis of the rotat- 
ing work and completes outlines at once ; if this were done in 
ordinary lathes much tedious manipulation of separate tools would 
be involved. 

Automatics . — But the marvel of the modern automatics (fig, 33) 
lies in the mechanism by which the cycle of operations is rendered 
absolutely independent of attendance, beyond the first adjustments 
and the insertion of a fre.sh bar as often as the previous one becomes 
used up. The movements of the rotating turret and of the cross- 
slide, and the feeding of the bar through the hollow spindle, take 
place within a second, at the conclusion of the operation preceding. 
These movements are effected by a set of mechanism independent 
of that by which the headstock spindle is rotated, vis. cams 
or cam drums on a horizontal cam shaft, or other equivalent 
device, differing much in arrangement, but not principle. Move- 
ments are hastened or retarded, or pauses of some moments may 
ensue, according to the cam arrangements devised, which of course 
have to be varied for pieces of different proportions and dimensions. 
But when the machines with their tools are once set up, they will 
i*un for days or Aveeks, repeating precisely the same cycle of opera- 
tions; they are sclf-lubricating, and only require to be fed witii 
fresh lengths of bar and to have their tools reshaxpened occasionally. 
Of tliese automatics alone there are something like a dozen distinct 
types, some with their turrets vertical, others horizontal. Not 
only so but the use of a single spindle is not always deemed suffi- 
ciently economical, and some of these designs now have two. three 
and four separate work spindles grouped in one head. 
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Specialized Lathee , — Outside of these main types of lath^ there 
are a large number which do not admit of group clussilication. 
They are designed for soecial duties, and only a representative list 
can be given* Lathes for turning tapered work iorm a limited 



Fig. 33. — Automatic Lathe or Screw Machine. (A. Herbert, Ltd.) 


A, Main body. 

J 9 , Waste oil tray. 

C, Headstoclc. 

D, Wire-feed tube. 

E, Slide for closing chuck. 

F, Shaft for ditto. 

G, Feed -slide. 

//, Piece of work. 

/, Turret with box tools. 

K, Turret slide. 

/-, Saddle for ditto, adjustable 
along bed. 

M, Screw for locating adjustable 
slide. 

.V, Cut-off and forming cross- 
slide. 

O , 0 , Back and front tool-holders 

on .slide, 

P, Cain shaft. 

Q, Cam drum for operating 

chuck. 

R, Cam <lrum for operating 

turret. 

5 , Cam ilisk for actuating 
cross -slide. 


a, a, a, Cams for actuating chuck 
movements through ])ins 
h, b, 'I'he cam which re- 
turns D is adjustable but 
is not in view. 

c, Fcotling cam f<»r turret. 

d, i/. Return cams for turret. 

e, e, Cams on cam disk for oper- 

ating tJic lever /, which 
actuattis the cut-off and 
forming slide. 

T, Worm-wheel wliich drives 
cam shaft by a worm on 
the same shaft as the 
fecd-pulloy U. 

V, Handwheel oh worm shaft for 
making first adjustments. 

ir, Change feed disk. 

g, g, Change feed dogs adjustable 
round disk. 

X, Change feed lever. 

y, Oil tube and .sprcaricr for 
luliric.atinf' loots and work. 

Z, Tray for tools, &c. 


numljcr, and they include the usual provisions for ordinary turning. 
In some de.sign.s change wheels are made use of for impearting a 
definite movement of cross traverse to the tool, w'hich beung com- 
pounded with the parallel sliding movemenls produces the taper. 
In others an upper bed carrying the heads and work swivels on a 
lower bed, which carries the slitle rest. More often tapers arc 
turned by a cross adjustment of the loose poTipct, or by a taper 
attachment at the rear of the li.thc, which (.oerccs the movement 
of the top or t()oI-Ci;rrying sli<lc of the rest. Or, as in short taper.s, 
the slide-re.st is set to the required angle on its carriage. Balls 
are sometimes turned by a .sjihcrical attiichment to the .slide-rcsst 
of an ordinary lathe. Copying lathes are those in which an object 
is rej^roduced from a pattern precisely like the olqccts required. 
The commonest example is that in which gun-stocks and the spokes 
of wheels are turned, but the.se are used for timber, and the engineer's 
copying lathe uses a form or cam and a milling cutter. The form 
milling machine is the copying machine for mctal-work. Thcj 
manufacture of boilers has given birth to two kinds of lathes, one 
for turning the lioilor ends, the other the boiler flue flajigcs, the 
edges of which have to bo caulked. Shaft pulleys have appropriated 
a special lathe containing provision for turning the convexity of 
the faces. Lathes arc duplicated in two or three ways. Two, 
four, six or eight t<K)ls sometimes operate simultaneously on a piece 
of work. Two lathes arc mounted on one bed. A tool will be boring 
a hole while another is turning tlie edges of the same wheel. One 
will be boring, another turning a wheel tire, and so on. The rolls 
for iron and steel mills have special lathes for trueing them up. 
The thin sheet metal-work produced hy spinning has given ri.c to 
a special kind of spinning lathe where pressure, and not cutting, 
is the method adopted. 

Methods of Holding and Rotating Work, Chucks , — The term chuck 
signifies an appliance used in the lathe to hold and rotate work. 
As the dimensions and shapes of the latter vary extensively . so 
also do those of the chucks. Broadly, however, the latter corre- 
spond with the two principal clr’-sscs of work do’ie in the lathe, 
‘^t batmen centres, and that held at one end only or face work. 


This of course is an extremely comprehensive classification, because 
chucks of the same name dnlcr va.suy when used in .small and Urge 
ItoUia*. The chucks, again, u.sed in turret work, tliou^.h tliey grip 
the work by one end only, diticr imtirely in design from the lace 
chucks proper. 

Chucking between Centres . — The .simplest and by far the commonest 
method adopted is to drill countersunk centres at the ends of the 
work to be turned, in the centre or loiigitiulinal axis (lig. 34, /I), 
and support these i)n the point centres of hcadstock anti ptipnot. 
The angle included by the cmitres is usually 00®, and the points 
may enter the work to dq^ths ranging from as Utile as iV in. in very 
li ^ht pieces to J in., 2 in. or i in. in the heaviest. Obviously a 
piece centred thus cannot be rotated bv the more revolution of the 
Lthe, but it has to be tlriven bv somt? uUmr af eiii making con- 
nexion between it and the man.lrel. The wood turner usevs a forlcod 



plate carrying drivers. 


or prong centre to obtain the necessary leverage at the hnadstock 
end, but that would bn u.seless in metal. A driver is Ihorefore used* 
of which there are several forms (lig. 3.)), the essential element 
being a short stilt prong of metal .sol away Irom the centre, and rotat- 
ing the work directly, or against a carrier wliich encircles and 
pinchos the work. As thi.s nndhod of driving sets up an unbalanced 
force, the " Llonnmt " or double driver (fig, 34, /.)), was invented, 
and is frequently made nse of. though not nearly so much as the 
common single tlrivcr. in large and heavy work it is frequently 
the p-actice to drive in another way, by the dog.s of the fi;ce-pl;:.te, 
Sti adics,^VifT,r;^ of work which are ri.gid I'liough to withstand 
the Swress of cutting do not require any support except the centres. 



Fig. 35. 

Travelling .steady with adju.st- slotted bolt holes a, a; b,h, 

able studs a, a\ b, work; bnv.s or steel facim s. 

c. trx)!; d. slide-rest. C, Fixed steady will) lihiged lop 

B. Steady with horizontal rand and three setting pieces, 

vertical adjustment through 

But long and comparatively slender pieces have to be steadied at 
intermediate points (fig. 35). Of -devices for this purpo.se there 
are many designs; som^i arc fixed or bolted to the bed and arc 
shifted when necessary to new jiositions, and others arc bolted to 
the carriage of the shde-rest and move along with it-^travelling 
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stMdiis. In some the work is steadied in a vcc, or a right angle, 
in others adjustable pins or arms are brought into contact with it. 
As the pressure of the cut would cause an upward as well as back* 
ward yielding of the work, these two movement arc invariably 
provided against, no matt(;r in what ways the dt^tails of the steadies 
are worked out. Before a steady can be used, a light cut has to 
bo taken in the locality whtjre the steady has to take its bearing, 
to render the work trmj in that place. Thtj trav(dling steady 
follows immodiat< ly btJliind the tool, coming in contact therefore 
with finished work < ontinually. 

Mandrels . — Some kinds of work are carried iKitween centres 
indirectly, u])on mandrels or arbors (fig, 36). This is the method 




Ay Plain mandrel. iJ, Stepped nxandrel. C, Expanding mandrel. 

adopted when wheels, pulleys, bushes and similar articles are bored 
first and turned afterwards, being chucked by the bore hole, which 
fits on a mandrel, 'i'he latter is then driven between jioint ctmtrcjs 
and the bore fits the mandrel sufficiently tightly to resist the stniss 
of turning. The large number of bores possible involves stocking 
a considerable number of mandrels of diflerent diameters. As it 
is not usual to turn a mandrel as often as a jiitnui of work requires 
chucking, economy is studied by the use of stepped mandrels, which 
comprise several diameters, say from thrt?tj to a dozem. A better 
device is the expanding mandrel, of wdiidi there are several forms. 
The essential principle in all is the cajiacity for slight adjustments 
in diameter, amounting to from J in. to J in., by the utilization 
of a long taper. A split, springy cylinder may be mov<»d endwise 
over a tajiered body, or separate single keys or blades may be 
similarly moved. « 

Faoe^work . — That kind of work in which support is given at the 
headstock end only, the centre of the movable ])oppct not being 
required, is known as face-work. It includes pieces the length oi 
which ranges from sometliing less than the diameter to abuul 
three or lour timers the diameter, the essential condition being that 
the unsupported (snd shall be suificienlly steady to resist the stress 
of cutting. Work which has to be bored, even though long, cannot 
be steadied on the back centre, and if long is often suT)j)orted on 
a cfme plate. The typical aiijiliance um< I for f aceswork is the common 
faceplate (fig. 37). it is a phun disk, screwed on the mandrel 



Fig. 37. — F. xe-plate. 

^ , Screwed hole to fit mandrel nose. B, Slots for common bolts. 
C, Tee-slots for tt!e-head bolts. 

nose, and having slot holes in which bolts are inserted for the pur- 
pose of cram})ing pieces of work to its face. There are numerous 
lorms of those chimps, and common bolts also are ii.Hed. The face- 
plate may also serve to receive an intermediary, the angle-plate y 
against which work may be bolted when its shape is such as to 
render bolting directly to the platen inconvenient. 

Jaw Chucks . — When a face-plate has fitted to it permanent dogs 
or jaws it is termed a dog or jaw dmek (fig. 38). In the commonest 
form the jaws are moved radialiy and ind<'pendently, each by 
its own scriiw, to grip work citlicr externally or internally. In 
some cases the dogs are loosely fitted to tlie holes in a plain face* 
plate. In ail these types the radial setting is tentative, that is, 


the jaws beii^ independent, there is no soil-ccntring capacity, and 
thus much time is lost. A large group, therefore, arc rendered 
self^centring by the turning of a ring wmeh actuates a face scroll 



Fig. 38* — Independent Jaw Chuck. 

A, Body. hy Square heads of screws for 

a. It ecess to receive face plate. key. 

B, Jaws or dogs. c, Tee-grooves for bolts. 

C, Screws for operating jaws. 



Pig. 39. — Scroll Clmclc, Ungeared. 


Ay Face-plate screwed to man- E, Jaws in chuck face, having 
drel nose. sectional scroll teeth en- 

By Back of chuck screwed to g>iging with scroll ay and 

A. mov(}d inwards or outwards 

C, Knurled chuck body with by the scroll when C is 

scroll a on face. turned, 

Dy Chuck face. h. Tommy or lever hole in C. 

Fy Piece of work outlined. 



Fig. 40. — Combination Geared 
Scroll Chuck. 

A y Back plate; 0, recess for iace- 
pkite. 

By Pinions. 

C, Circular rack with scroll h on 
lace. 

Dy Chuck body. 

Ey Jaws fitting on intermediate 
pieces c that engage with 
the scroll h. 

dy Screws for operating jaws 
independently. 



Fig. 41. — Spiral Geared Chuck 
concentric movement. (C. Taylor 
Birmingham.) 

Ay Back, 

By Body. 

C, Spiral plate with teeth engag- 
ing in jaws D. 

E, Bcv& pinions gearing with 
teeth on back ol C. 
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(fig* 39) or a circnilar rack with 
pinions (fig. 40), turnotl with 
H key which operates all the 
jaws simnltaneously inwards 
or outwards. But as some 
clrisscs of jobs have to be 
adjusted eccentrically, many 
chucks arc of the combinution 
ty])C (fig. 40), c.^Lpablc of being 
used ind^endently or con- 
centrically, hence termed m«/- 
versal chucks. 1'he change 
from on(< to the oth(*r simj>Jy 
means throwing the ring of 
teel-h out of or into engage- 
ment wuth the pinions by 
moans of c;wns or ecjuivale.nt 
devices. jCach type of chuck 
occurs in a large range of 
dimensions to suit lathes of all 
centr(?s, besides which every 
lathe includes several chucks, 
large and small, in its equip- 
ment. 'rhe range of dia- 
meters which can be taken 
by any one chuck is limited, 
though the jaws arc made 
with steps, in addition to the 
range afforded by the ope- 
rating screws. The Taylor ** 
spiral chucks (fig. 41) differ 

cssontrilly from the scroll types in having the actuating threads set spirally 
on the slopiufj interior of a cone. The result is that the outward pressure 
of each jaw is received beliind the body, bixausc the spiral rises up at llic 
back. In the orvlinary scroll chucks the pressure is taken only at the bottom 
of each jaw, and th<^ tendency to tilt and pull the teeth out of shapt; is wry 
noticeable. The spiral, moreover, enables a stronger form of tooth to l>e us<vi, 
together with a finer pitch of threads, so that the wearing area can be 
increased. 

'Phe foregoing may be termed the standard chucks. But in addition tluTcj 
ar(^ large numlxTs for dealing with special class(?s of work. Brass linislu rs 
have several. Most of the hollow spindle lathes ainl automatics have draw- in 
or f)ush-oui chucks, in which the jaws are operated simultaneously by Iluj 
conical bore of th(! encircling nose, so that their action is instantaneous ami 
.self-centring. Th<?y are either operated by hand, as in fig. 31 , or automatically, 
as in fig. 33. There is also a largo group used for drills and reamers— the dyill 
chxicks employed in latlios as well as in drilling machines. 

TI. — Recipuocatinci Machink 'I'oous 
This is the only convenient head under which to group three groat cla.sse.s of 
machine, tools which po.ssess the feature of reciprocation in common. It 
includes tluj jilaiiing, shaping and slotting machiniis, 'Phe fttature of reciproca- 
tion is that the cutting tool is operativij only iji one dirtjction; that is, it cuts 
fluring one .stroke or movement and is idle during the return stn/ke. II is, 
therelorc, in precisely the same condition as a hirnd tool such as a chisel, a 
carpenter's plane or a hand 
saw. We shall return again 
to this feature of an idle 
stroke and discuss the devices 
that exist to avoid it. 

Planing MacMnes . — In the 
.standard planer for general 
shoj) pnrjioses (fig. 42) the 
I)iecc of work to Ik.* ojjcrated 
on is attached to a horizontal 
tabh^ moving to and Iro on a 
rigid bed, and jiassing undcr- 
nc'ath the fjxi;d cutting texjL 
The tool i.s grijiped in a box 
having certain neccjssary ad- 
justments and movem<jnts, so 
that the tool can be carried 
or fed transvi'Tsely across the 
work, or at right angItis with 
the direction of its travel, to 
take successive cuts, and also 
downwards or in a vtTtical 
direction. The tool-box is 
carried on a crojw-slide which 
has capacity for several feet 
of vertical adjustment on up- 
right members to suit work 
of varying depths. . These up- 
rights or housings arc bolted 
to the side.H of the bed, and 
the whole framing is so rigidly 
designed that no perceptible 
tremor or yielding takes place 
under the heaviest duty im- 
I)osed by the stress of cutting. 
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Moreover, after the required adjustments have been made and the 
machine startled, the travel and the return of the work-table and 
the feeding of the tool across the surface arc performed by self-acting 
mechanism actuated by the reciprocations of the table itself, the 
table being driven from the belt pulleys. 


To such a design there are objections, which, though their im- 
portance has often been exaggerated, are yet real. First, the cross- 
rail and housings make a rigid enclosure over the table, which 
sometimes prevents the admission of a piece that is too large to 
pass under the cross-rail or between the housings. Out of this 



Fig. 43. — 20-in. Side Planing Machine. (G. Kichards & Co., Ltd., Manchester.) 

A, Bod. O, Tool-box on travelling arm /f, travelled by fast and loose 

Feet. pulleys J for cutting, and by pulleys K for quick return. 

C, C, Work tables adjustable vertically on the laces D, JD, by L, Fetwl -rod with adjustable dogs a, a, for ejecting reversals through 
means of screws IS, from handles F, F, through bevel the belt forks b, 6. 

gears. Brickwork pit to receive deep objects. 



Fig. 44. — 8-in. Shaping Machine. (Cunliffo & Croom, Ltd., Manchester.) 


A, Base. 

B, Work-table, having vertical movement on carriage C\ which has 

horizontal movement along the face of A. 

D, Screw for effecting vertical movement, by handle E, and bevel 
gears. 

F, Screw for operating longitudinal movement with feed by hand 
or power. 

<x, Tool ram. 

H, Tool-box, 

*t^v Wonn-gear for setting tool-holder at an angle, 
wank-handle spindle for operating ditto, 
c,' tftandle for actuating down feed oJf tool. 


J, Driving cone piil’ev actuatini: pinion d, disk wheel e, with slotted 

disk, and adjustable nut moving in the slot of the crank /, 
which actuates the lever g, connccte.l to the tool ram G, the 
motion constituting the Whitworth quick return ; g is pivoted 
to a block which is adjustable along a slot in G, and the 
clamping of this block in the slot regulates the po.sition of the 
ram C, to suit the position of the work on the table. 
k. Feed disk driven by small gears from cone pulley. 

Pawl driven from disk through levers at various rates, and con- 
trolling the amount of rotation of the feed screw F. 

K, Conical ‘mandrel for circular shaping, driven by worm and 

wheel /. 
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objection has arisen a new design, the side planer (fig. 43), in which 
the tool-box is carried by an arm movable aJong a fixed bed or base, 
and overhanging the work, which is fastened to the side of the 
base, or on angle brackets, or in a deep pit alongside. Here the 
important difference is that the work is not traversed under the 
tool os in the ordinary planer, but the tool moves over the work. 
But an evil results, due to the overhan*:' of the tool arm, wliich being 
a cantilever supported at one end only is not so rigid when cutting 
as the cross-rail of the ordinary machine, supported at both ends 
on housings. The same idea is embodied in machines built in other 
resjiects on the reciprocating table model. Sometimes one housing 
is omitted, and the tool arm is carried on the other, being therefore 
unsupported at one end. Sometimes a housing is made to be 
reiT.o/able at pleasure, to be temporarily taken away only when a 
piece of work of unusual dimensions has to be fixed on the table. 

Another objection to the common planer is tliis. It seems 
unmechanical in tliis machine to recijirocate a heavy table aiivl 
piece of work which often weighs several tons, and let the tool 
and its holder of a few hundredweights only remain stationary. 
The mere reversal of the tabic absorbs much greater horse-power 


there is no limitation whatever to the length of the work, since it 
may extend to any distance beyond the base-plate. 

Shaping Machines , — The shaping macliino (lig. 44) does for com- 
paratively small pieces that which the planer does for long ones. 
It came later in time than the planer, being one of James Nasmyth’s 
inventions, and beyond the fact that it lias a reciprocating non- 
cutting return stroke it bears no resemblance to the older machine. 
lt.s design is briefly as follows *. The piece of work to be shaped is 
attached to the top, or one of the vertical side faces, of a right- 
angled bracket or brackets. Those are carried upon the face of a 
main standard and are ad justable thereon in horizon lid and vertical 
directions. In small machines the ram or reciprocating arm (see 
fig. 44, G) slides in fixed guides on the top of the pillar, and the 
necessary side traverse is impiirted to the work table B. To the top 
of the main sbindard, in one design, a carriapfo is fitted with hori 
zontal traverse to cover the whole breadth, within the ca])acity of the 
machine, of any work to Iks op4?rated on. In the largest luaciiincs 
two .standards support a long bed, on which the carriiiRO, with its 
ram, traverses past the work. ’Plu'se macliines arc fr(*(iuei»lly made 
doublo-hcaded, that is carriages, rams and work tables arc dupli- 



FiG. 45. — X2-in. Stroke Slotting Machine, (Greenwood & liatley, Ltd., Leeds.) 


A, Main framing. 

B, Driving cone. 

C, D, Gears driven by cones. 

E, Sliaft of L. 

Ft Tool ram driven from .shaft E through disk G and rod H, with 
quick return mechanism D. 

/, Counter-balance lever to ram. 

than the actual work of cutting. Hence a strong case is often I 
stated for the abandonment of the common practice! But, on the 
other hand, the centre of gravity of the moving table an l work ' 
lies low down, while when the cross-rail and housings with the cut- j 
ting tool are travelled and reversed, their centre of gravity is high, | 
and great precautions have to be taken to ensure stcadines.s ' of | 
movement. Several [ilancrs arc made thus, but they are nearly I 
all of extremely massive ty^io — the pit planers. The device is j 
seldom ap-)licJ to those of sm dl and medium dimensions. ! 

But there is a great group of planers in which the work is always ' 
fixed, the tools travelling. These are the wall planers, vertical j 
planers or wall creepers, used chiefly bv mririno engine builders. • 
They are necessary, because many of the castings and forgings | 
are too massive to be put on the tables of the largest standard i 
machines. They are therefore laid on the base-plate of the wall 
planer, and the tool-box travels up and down a tall pillar boltel to 
the wall or standing independently, and so makes vertical cutting ! 
strokes. In some designs horizontal strokes are provided for, or ; 
either vertical or horizontal as required. Here, as in the side planer, < 


Kt Flywheel. 

L, Driving-disk. 

M. N, Feed levers and .shaft opesrated from disk, actuating linear 

movements of slides O, P, and circular movement of table 
Q, through gears E. 

S, Hand-feed motions to table. 

T, Countershaft. 

Gated, and the operator can sot one piece of work while the other 
is fjeing shaped. In all cases the movoment of the reciprocating 
arm, to the outer end of which the tool is attached, takes place in a 
direction transversely to the rlireclion of movement of the carriage, 
and the tool receives no support bevond that which it njceives from 
the arm which overhangs the work. Hence the sliaper labouns 
under the sfxme disadvantage as the side planer — it cannot ot)erate 
over a great breadth. A slianor with a 24-in. stroke i.s one 01 largo 
capacity, t 6 in. bfjing an average limit. Although the non-cutting 
stroke exists, as in the planer, the objection due to the rmiss of a 
reciprocating table docs not exist, so that the TJroblem doc;.s not 
assume the .same magnitude as in the planer. The weak point in 
the shaper is the overhang of the arm which rentiers it liable to 
spring, and renders heavy cutting difficult. Keccntly a novel 
design has been introduced to avoid this, the draw-cut shaper, in 
which the cutting is done on the inward or return stroke, instead of 
on the outward one. 

Slotting Machi'i.e'i. — In the slotting machine (fig. 45) the cutting 
takes place vertically and there is A lost return stroke. All the 
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neoG 99 ary movements save the simple reciprocating stroke are im- the speed of the tools, and this controls the design of the driving 
parted lb the compound table on which the work is carried. These and feeding mechanism. Another important difference is that 
include two linear movemejits at right angles with each other and between drilling or boring one or more holes simultaneously. With 
a circular motion capable of making a complete circle. Frequently few exceptions the tool rotates and the work is stationary. The 
a tiltin'? adjustment is inchidcxl to permit of slotting at an angle, notable exceptions are the vertical boring lathes already mentioned. 
The .slotting machine has the disadvantage of an arm uusupported Obviously the demands made upon drilling machines arc nearly as 
b^ond the guides in which it moves. But the compound movements varied as those on lathes. There is little in common l:)etwoen the 
of the table permit of the; production of sliapes which cannot be done machines which are serviceable for the odd jobs done in the general 
on planers and shapers, as circular pr.rts and circular arcs, in com- shop and those which are required for the repetitive work of the 
bination with straight portions. Narrow key grooves in the bores shops which handle specialities. Provision often has to be nuide 
of wheels are also Veadilv cut, the wheels lying on the horizontal for drilling simultaneou.sly several holes at certain centres or 
table which would only be possible on planer and shaper by the use holes at various angles or to definite depths, while the mass of 
of awkward angle brackets, and of specially projtiCting tools. the spindles of the heavier nuichines renders counter-balancing 

Quick return in planei-s is accomplished by having two distinct essential. , . , ^ ^ ^ ^ 

sets 01 gearing — a slow set lor cutting and a quick train for return, Bench Machines are the simplest and smallest of the group. They 
each operated from the same group of driving pulleys. The return arc q^crated either hy hand or by power. In the power machines 
travel is thus accomiilisliod usually three, often four, times more generally, except in the smallest, the drill is also fed downwards 
quickly than the forward rate; somotimc.s even higher rates are by power, by means of toothed gears. The upper part of the drilling 
arranged for. In the shaper 
and slotter such acceleration 
is not practicable, a rate of 
two to one being about the 
limit, a:id this is obtained not 
by ge.Lrs, but by the slotted 
enmk, the Whitworth return, 
on shapers and slot tors, or by 
elliptical toothed wheels oh 
slotlcrs. 'J'ho small nuicliines 
are generally uiiprovi<led witli 
this acceleration. 

'Jlie double-cutting device 
s(*ems at first sight the best 
solution, and it is adopted on 
a mimberof machines, though 
St ill in i-i great luinoril v. The 
pio:u!er (Icvice of this kind, 
the rotating tool - bo.\ of 
Whitworth, simply turns the 
tool round through an angle 
ol 180'^ at the teriiiination of 
^^ilcll stroke, the movement 
being self-acting. In somi* 
later designs, instead of the 
box being rotalotl to reverse 
lh<! tool, two tools are used 
set back to back, and the one 
that is not cutting is relieved 
for the lime being, iliiit is 
tilted to clear the work. 

Neither of those tools will 
plane up to a shoulder as will 

the ordinarv ones. Fio. 40.' — Pillar Kaciial Drilling Machine, 5 ft, radius. 



Allied Machtnes.— The. ru- ^ Base plate. 
ciiJrocatioTi of the tool or the I'iUa, 
work, Kciiorally the former, is j^adiiil arm. 
adopted in sevend machines Spindle carriage, 
besides the standard ^os g „,i„dic. 

luimod. The platc-etlge planer g j^ain driving 
is used by platers and boiler 


nameil. 1 ne piaic-ecige planter p 
is used by platers and boiler ’ 
makers. It is a side planer, , ^ 
the plates being bolted to a y 
bed. and the tool traversing *’ 
and cutting on onti or both y 
strokes. ProN'ision is often ' p 

inckuled for planing (*dges at 
right angles. The key- sealers ' 
are a special t\q>o, designed 
mainly to rem(>\'t? the work of cnttin: 


r, Main driving cones driving vertical sliaft G 
through mitre-gears //, 

J, Spur-wheels, driving from C to vertical shaft K. 
/., Mitre-wheels, driving from K to horizontal 
shaft iV/, ha\’in.g its bearings in the radial arm. 

N, Nest of mitre-wheels driving the wheel spindle 

/i from M. 

O, Feed gears to drill spindle, actualcil by hand- 

wheel P or worm-gears Q. 

cutting key griKiN cs in the bores ; spindle beiiifj 


K, R, Feed cones driving from shaft M to worm- 
shaft .S’, for .self-acting feed of drill. 

■/', Change-speed gears. 

i . Hand -wheel for racking carriage D along radial 
arm C. 

r. Clutch and lever for rcvei.sing direction of 
rotation of spindle. 

ir. Worm-gear for turning pilLtr B. 

d, Handle for turning w'orm. 

A’, Screw for adjusting the height of the radial 
arm. 

V. (h'ars for actuating ditto fiom .shaft C. 

Z. Kod with handle for operating elevating gear. 


of wheol.s ami piiUcvsi from the sloltiiiK machme. Ihc work is 
on lal.lo ami the kovwuv cutViiiK tool is ilmwii dowTiwards 
through ilu! horc. with sovoruf rcsultinK practical advantairos. 
Many planing machines are portiible so that they niay be fixed 
upon very massive work. Ses'eral gea.r-wl'u.H.d cutting machines 
embody the reciprocating tool. 

III.— Drilmng and Boring Machines 
The strict distinction between the operations of drilling and 
boring is that the first initiates a hole. whiU? the second enlarg^es one 
already tJ.xisting. But the terms arc used with some latitudt\ A ! 
combined drilling and boring machine is one which has provision 
for both functions. But whtm holes are of large dim^ions the 
drilUiig machine is useless because the proportions and gears are 
unsuitable. A 0-in. drill is unu-sually large, but holes are bored up 
to \o ft. or more in diameter. . . , , . ... 

types of Machines . — The di.stinclion between machines with 
vijrtical and horizontal spindles is not vital, but of convenience onh*. 
The principal controlling element in design is the mass (if the worir 
which often (Ujtermines whether it or the nmchinc shall lie adjusted 
relatively to each other. Also the dimensions of a hole determine 


.-^pindlu being threaded is turned by an encircling spur- wheel, operated 
vcr>' slowly by a pinion and hand wheel by the right hand of Uie 
attendant,’ the mo^■cme^t being made independent of the rotation 
of the spindle. A rack sleeve encircling the spindle is also common. 
In the power machines gears arc also used, but a belt on small cone 
pulleys drives from the main cone shaft at variable speeds. From 
three* to four drilling and feeding speeds are provided for by 
rcspecti\’'e cone pulleys. Work is held on or bolted to a circul^ 
table, which may have provision for vertical adjustment to suit 
pieces of work of dittcrent depths, and which can usually be swung 
aside out of the way to permit of deep pieces of work being introduced, 
resting on the floor or on blocking. , , v v 

Wall Machines . — One group of these machines resembles the bench 
machines in general design, but they are made to bolt to a wall 
instead of on a bench. Their value lies in the facilities which they 
afford for drilling large pieces of work lying on the floor or on ^ek- 
ing, which could not go on the tables of the bench machines. Some- 
times a compound work-table is fastened to the fioor beneath; 
and .several machines also are ranged in line, by means of W'hich long 
plates, angles, boilers or castings may be brought under the simul- 
taneous action of tlie group of machines. Another type is the 
radial arm machine, with or without a tabic bencatii. In each case 
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an advantage gained is that a supporttne: pillar or standard is not ! 
required, its place being taken by the wall. 

Self-contained Pillar Machines include a large number having the 
above-named feature in common. In the older and less valuable 
t3rpe$ the framework is rigid, and the driving and feeding are by belt i 
cones. Hut the machines being mostly of larger capacities than'those 
just noted. t>ack-geais similar to those of lathes are generally in- 
troduced. The spindles also are usually coimturbalanccd. * The 
machine framing is bolted to a bed-platc. A circular work-table 
may or may not be included. When it is. provision is made for , 
elevating the table by gears, and also for swinging it aside when deep 
work has to be put bn the base-plate. 

Radial Arm Machines , — In these (fig. 46) the drilling mechanism 
is carried on a radial arm which is pivoted to the jiillar with the 
object of moving the drill over the work, when the lat ler is too massive 
to permit of convenient adjustment under the drill. The driving 
takes j)lacc through shafts at right angles, from a horizontal shaft 
carrying the cones and back-geared to a vertical one. thence to a 
horizontal one along the radial arm, whence the vertical drilling 


makers and platers. In others the spindles arc adjustable In circles 
of var)*ing radii, as in those e mployed for drilling he boh holes in 
pipe flanges. In many of these the spindles a e hori ontal. Some 
very special multiple-spindle machines have the spindles at different 
angles, horizontal ana vertical, or at angles. 

Universal Machines ore a particular form of the pillar ■vpc in 
which the spindle is horizontal, moving witli its carriage on a pillar 
capable of traversing hoHzont.all> along a bed ; the carriage has vex- 
tical adjustment on its pillar and so commands the whole oi the face 
of a large piece of work bolted to a low bed plate adjacent to the 
machine. The term “ univtTsal " signifies that the machine com- 
bines provision for drilling, boring, tupping screws and in erting 
screw studs, facing and in some cases milling. The power required 
for boring is obtained by double and ticl le gears. 1 ht sc macliines 
are used largely in marine^ engine works, where >’erv massive 
castings and forgings must be operated on with their faces set 
vertically. 

Poring Machines , machines arc classified ns suitable for 
drilling and boring, 'i'hat simply iucons that provision is made on 
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Fig. 47. — ^Lincoln Milling Machine. 

A, Bed. 

B, B, Legs. 

C, Upright. 

D, Spindle or arbor. 

E, Headstock, carrying bearings for spindle D. 

F, Tailstock, carrying point centre for tail end of .spindle. 

G, Hand-whc^el for effecting adjustment in height of headstock, 

through bevel-gears H and screw /. 

K, Cross bar connecting head- and tail-stocks, and ensuring 
equal vertical adjustment of the spindle bearings from the 
screw /. 

spindle is driven. The latter has its bearings in a carriage which 
can be traversed along the arm for adjustment of radius. The 
spindle is counterbalanced. Hand as well as power adjustments 
are included. In the work-tables of radial and rigid machines 
there is a great diversity, so that work can be set on top, or at the 
sides, or at an angle, or on compound tables, so covering all the 
requirements of practice. 

Sensitive Machines have developed greatly and have supers' ded 
many of the older, slower designs. The occasion for their use lies 
in the drilling of small holes, ranging up to about an inch in diameter. 
They are belt-driven, without back-gears, and usually without 
bevel-gears to change the direction of motion. The feed is by lever 
moving a rack sleeve. A slender pillar with a foot supports the 
entire mechanism, and the work-table, with a range 01 vertical 
adjustment. 

Multiple Spindle Machines . — ^Many of the sensitive machines 
arc fitted with two. three or more spindles operated in unison with 
a belt common to all. In other machines the multiple spindles are 
capable 01 adjustment for centres, as in the machines used by boiler 
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L, Spet^d cones for driving spin<llu, through pinion M and wheel 

N. 

O, Frame, carrying the bearings for the cone pullcv L, and pivoted 

to the bed at a, and to the headstock E, This device keeps 
the gears M and N in engagement in all variations in the 
height of the spindle D, 

P, Q, Cones for driving the table 7 ? through worm-gears S, T, and 

hpurs U, V, to the table .scrcjw. 

W, Stop for automatic knock-off to Jeod. 

X, Hand-wheel for turning the same .•icrew through worm-gears 

y, Z. 

a drilling macliine for boring holes of moderate size, sav up to 8 or 
10 in., by double and treble back-gears. But the real borin*' macl ine 
is of a different t^pe. In the bf'rizontal machines a splined liar 
actuated by suitable gears carries a boring head which holds the 
cutters, which head is both rotated wiih. and t^a^'cr.sed or fed along 
the bar. The work to be bored is fixed on a table which has pro- 
vision for vertical adjustment to suit work of different dimcnsiujis. 
The l)oring-bar is supported at Ixith ends. In the cr.se of the 
largest work the boring-bar is preferably set with its f xis vertically, 
and the framing of the machine i.s arch* like. The bar is cr.rried in 
a bearing at the crown f)f the arch and driven and fed there by suit- 
able geiirs, while the other end of the bar rotates in the table which 
forms the base of the machine. Some lioring m- chines for small 
engine cylinders and pump barrels have no bar prr^per. but a lorg 
lx>ring .spindle carrying cutters at the further end is supportecl along 
its entire length in a long stiff boss pn^jecting from the headstock 
of the machine — the snout machine. The work is t)olted on a carriage 
which slides along a lK‘d similar to a laihe be!d. M; ny of these 
machiii»fs have two bars for boring two cylinders simultaneously. 
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TV. — Milling Machines 

In milling machines rotary saw-like cutters are employed. To a 
certain extent these und some gear-cutting macliincs overlap because 
they have points in com non. Many gear-wheel teeth are produced 
by rotary cutters on milling m .chines. In many machines designed 
for gear cutting only, rot*,ry cutters alone are used. Kor this re. -son 
the two classes of machines are cimvcnicntly and naturally grouped 
together, notwithstanding that a L-rge and increasing group of gear- 
cutting machines operate with reciprocating tools. 

The French engineer, Jacques do Vtmcaiison (1709-1782), is 
credited with having made tlie first milling cutter. The first very 
crude milling m -ch*ne wasinadein 181 8 at a gun factory in Connecti- 
cut. To-d .y the practice of milling ranks as of eoual economic value 
with that of any other department of the macninc shop, and the 
varieties of milling machines made are as highly diflcrcntiated as are 
those of any other group. An apparent incongruity which is rather 
striking is the relative di.sproportion between the mass of these 
machines and the sm. .11 dimensions of the cutlers. The failures of 
many of the early m -chines were largely due to a lack of appreciation 
of the intensity ol the stresses involved in milling. A single-edged 
cutting to()l has generally a very narrow edge in operation. Milling 
cutters are as a rule very wide by compari.son, and several teeth in 
deep cuts are often in simultaneous operation. The result is that 
the m.xhin * .spindle and the arb r or tool muidrel are subjected to 
severe stress, the cutter tends to spring away from the surface being 
cut, and if the framings are of light jiroportions they vibrate, and in- 
accuracy and chatter result. Even with the very still niacli nes now 
made it is not po.ssibk^ to produce such accurate results on wide sur- 
faces as with the pi ^nor using a narrow-edged tool, liccaii.se 
of this great resistance unci stros.s, cutters of over about 
an inch in width are always made with the teeth arranged 
spirally, and wide cutters which arc intended for roughing 
down to coinpoto with the jilanor always hav<i eiiher 
inserted cutters or staggered teeth. Hence the rotary cutter 
type of machine has not been able to displace the planing 
machine in wide work when great accuracy is essential. Its place 
lie.s in other spheres, in some of which its position is una.ssailable. 
Nearly all pi jc j.s of s nail and medium dimensions are machined as 
well by milling as by single- edged thiols. All pieces which have more 
than one face to be opcjrated on arc done better in the milling machine 
th n elsewhere. All pieces which have profiled outlines involving 
combinations of curves and pU.ne iacois can generally only be pnj- 
dneed (jconomically by milling. Nearly all work that involves 
equal divisions, or Ditchings, as in the inanufacture of the cutters 
themselves, or spiral cutting, or th<^ of gear-wheels when pro- 
duce! by rot .ry cutters, must be done in milling machines. Beyond 
these a large (piantity of work lies on the; border-line, whore the choice 
between milling and’ planing, shaping, slotting, <Stc., Is a matter for 
individual judgment and experience. It is a matter for some sur- 
pri.so that riiiind the little milling culler so many de.sign8 of inacliiiies 
have be‘m built, vary in '-r irom each other in the jjosition of the tool 
spindles, in tliisir number, and in the means adopted for actuating . 
them and the tables which carry the work, 

A very early tyj)e of milling machin , which remains extremely 
popular, was the Lincoln. H was designed, as were all th<‘ early 
machines, for the small arms factories in tht? United Str.tes. The 
necessity for all the similar parts of pistols and rifles being intcr- 
changea'^le, has had the i»araniount influence in the development 
of the milling machine. In the Lincoln machine as now made 
(fig. 47) th(j w'ork is attached to a table, or to a vice on the tabic, 
which has horizontil and cross traverse movements on a bod, but 
no capacity for vertical adjustment. The cutter is held and rotated 
on an arbor driven from a headstock jnilley, and supported on a tiiil- 
stock centre at the other end, wdth capacity for a good range of ver- 
tical adjustment. This is necessary both to admit pieces of work 
of different dqiths or thicknesses betw^een the tabic? and the cutter, 
and to regulate the depth of cutting (vertical feed). Around this 
general de.sign numerous machines small and large, witli many 
variations in det .il. are built. Hut the essential feature is the ver- 
tical movement of tlie spindle and cutter, the support of the arbor 
(cutter spindle) at both ends. ;ind the rigidity alfordt^d by the bed 
which supports head- and tail stock and table. 

The pill.r and knee machines form another group which divides 
favour about e(pially w’ith the Lincoln, the dc.sign Doing nearly of 
an opposite ch.iractcr. The vertical movements for setting and 
feed arc imparte.l to the work, which in this case is carried on a 
bracket or knee.* th.it slides on the face of the pillar which supports 
the head *tock. Travelling and transverse movements are imparted 
to the table slides. The cutter arbor mj'.y or may not be supported 
away irom the h ^adstock by an archcjd overhanging arm. None of 
these machines is of large dimemsions. I'hoy are made in two leading 
designs — ^the pi. • in r nd the univer.s:Ll . I'ht? first embodies rectangular 
relations only, the second is a marvellous in.strument both in 
its r.iiigc of movenvmts and fine degree of precision. The first 
machine ol this kind w:.s exhibited at Parii in 18^)7. The design 

f mits the cutting of spir.d grooves, the angle of which is embodied 
3ie adjustment of a .swivelling table and of a he..dstock thereon 
iversal or spiral head). The latter embodies change-gears like 


a screw-cutting lathe and worm-gear for turning the head, in com- 
bination with an index or dividing plate having several circles of 
holes, which by the insertion of an index peg permit of the work 

r ' idle being locked during a cut. The combinations possible with 
'division plate and worm-gear number hundreds. The head also 
has angular adjustments in the vertical direction, so that tapered 
work can be d(me as well as parallel. The result is that there is 
nothing in the range of spiral or parallel milling, or tapered work or 
spur or bevel-gear cutting, or cutter making, that Cc.nnot be done 
on this type of machine, and the accuracy of the results of equal 
divisions of pitch and angle of spiral do not depend on the human 
element, but are embodied in the mechanism. 



Fig. 48. — Vertical Sjnndle Milling Machine* (James 
Archdale & Co., Ltd.) 

A, Main framing. 

Knee. 

C, Spindle, having its vertical po.sition callable of adjustment by 
the sliiling of D on A . 

E, Driving cone, belt driving over guide pulleys F to spindle 
pulley fx. 

//, Enclos«Hl gears for driving spindle by back gear. 

J, Hancl-w'heel for adjusting spindle vertically. 

K, K, i’ulleys over which spindle is counterbalanced. 

L, Feed pulley, driven from counter shaft. 

M, Vertical feed shaft, driven from /- through mitre-gears. 

N, Change gear box. 

O, Horizontal feed shaft, operating longitudinal and transverse 

feed of table through spiral and spur-gears. 

P, P. Handles for operating changes in fewl sj>ceds, nine in number. 

Q, Handle for reversing direction of motion of table i?. 

.S, Hill. d- wheel for longitudinal movement of table. 

T, Hand-wheel for cITccting cross adjustments. 

V, Spiral gears indicated for effecting self-acting rotation of 
circular tiible IF, 

X, Hand-wheel for rotation of table. 

Y, Hand-wheel for vertical movements of knee B on screw Z . 

Machines with vertical spindles (fig, 48) form another great group, 
the general con.struction 01 which resembles that either of the com- 
mon drilling machine or of the slotting machine. In many cases the 
horizontal position is preferable for tooling, in others the vertical, 
but often the matter is indifferent. For general purposes, the heavier 
class of work excepted, the vertical is more convenient. Hut apart 
from the fitting of a special brace to the lower end of the spindle 
which carries the cutter, the spindle is unsupported there and is 
thus liable to spring. But a brace can only be used wdth a milling 
cutter that operates by its edges, while one advantage of the vertical 
spindle machine is that it permits of the use of end or face cutters. 
One of the greatest advantages incidental to the vertical position 
of the spindle is that it permits of profile milling being done. One 
of the most tedious operations in the machine shop is the production 
of outlines which are not those of the regular geometric figures, 
as rectangles and circles, or combinations of the same. There is 
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only one way in which irregular forms can bo produced cheaply 
and interchangeably, and that is by controlling the movements of 
the tool with an object of similar shape termed a “ form ** or 
'* former/* as in the well-known copying lathes, in the cam grinding 
machine^ and in the forming adjuncts fitted to vertical spindle milling 
machines, so converting those into profiling machines, The prin- 
ciple and its application are alike simple. An object (the form) is 
made in hardened steel, having the same outlines as the object to be 
milled, and the slide which carries the cutter spindle has a hardened 
former pin or roller, which is pulled hard against the edges of 
the form by a suspenclcd weight, so causing the tool to move and cut 
in the same path and in the same plane around the edges of the work. 
Hero the milling machine holds a paramount place. No matter 
how many curves and straight portions may be combined in a piece, 
the machine reproduces them all faultlessly, and a hundred or a 
thousand others all precisely alike without any tentative corrections. 

Piano-millers, also termed slabbing machines, form a group that 
grows in value and in mass and capacity. They are a comparatively 
late developmeml, becoming the chief riv^als to tlio planing machines, 
for all the early milling was of a very light character. In general 
outlines the pLino-millcts closely resemble the jtlaning machines, 
having bed, table, housings and cro.s.S‘rail. The latter in the piano- 
miller carries the bearings for the cutter spindle or spindles under 
which the work travels and reciprocates. These spindles are ver- 
tical, but in some machines horizontal ones arc fitted also, as in 
j)lancrs, so that three faces at right or other angles can be operattxl 
on simultaneously. The slabbing operations of the piano-millers do 
not indicate the full or even the principal utilities of these machines. 

To understand these it mu.st be remembered that tht^ cros.s-sections 
of very many parts which have to be tooled do not lie in single pianos 
merely, but in combinations of plane surfaces, horizontal, vortical 
or angular. In working these on the planing machine separate 
.setting.s of tools are required, and often successive settings. Ihit 
milling cutlers are built up in *' gangs *' to deal with such ca.ses, and 
in this way the entire width of profile is milled at once. Horizontal 
laces, and vertical and angular edges and grooves, are tooled simul- 
taneously, with much economy in time, and the cutter profile will 
he accurately rejiroduced on numbers of separate })icces. Allied 
to the |)lano> millers are the rotary planers. 1 hey derive their name 
from the design of the cutlers. An iron disk is pierced with holes 
for the insertion of a large number of .separate cutters, which by the 
rotation of the disk produce plane surfaces. These are milling 
cutters, though the tools arc single-edged ones, hence termed 
"inserted tooth mills." These are used on other machines bc.side.s 
the rotary planers, but the latter arc massive machines built tm 
llie planer model, with but one housing or upright to carry the 
carringo of the cutter spindle. These machines, varied considerably 
in desigji, do good service on a clas.s of work in which a very high 
degree of accuracy is not essential, as column flanges, cmds of 
girders, feet of castings, and such like. 

V. — Geak-cutting Machine.s 

'I'he practice of cutting the teeth of gcar-whecl.s has grown but 
slowly. In the gears used by engineers, those of large? dimensions 
an; numerous, and the cost of cutting the.se is often prohibitive, 
though it is unnecessary in numbers of mechanisms for which 
cast wlu els are as suitable as the more accurately cut ones. 'Plu? 
smallest gears for machines of jirecision have long lujon ]>roduc(?d 
bN' cutting, but of late years the practice has been extending to 
include tho.se of medium and large dimensions, a mov(?ment which /] 
has boon largely favoured by the growth of electric driving, the 
high speeds of which make gniat demands on reduction and tran.s- 
mission gears. Several new types of gear-cutting machines have 
been designed, and specialization is still growing, until the older C 
machines, which would, after a fashion, cut all forms of gears, 
are being ousted from modern establishments. 

The tooth of gear-wheels arc produced either by rotary milling 
cutters or by .single-edged tools (fig. 49). The advantage of the 
first is that the cutter used has the same sectional form as the inter- 
tooth space, so that the act of tooth cutting imparts the shapes 
without a.ssistancc from external mcchani.sm. Hut this hold.s good 
oulv in regard to spur-wheel teeth, that is, those in which the teeth 
lie parallel with the axis of the wheel. The teeth of bcvc?l-wheels, 
though often produced by rotary cutters, can never be formecl 
absolutely correctly, simply because a cutter of unalterable section 
is employed to form the shapes which arc constently changing 
in dimensions along the length of the teeth (the bevel-wheel being 
a frustum oi a cone). Hence, though fair working teeth are ob- 
tained in this way, they result from the practice of varying the 
relative angles of the cutters and wheel and removing the material 
in several successive operations or traverses, often followed by a 
little correction with the file. Although this practice is still commonly 
followed in bevel-wheels of small dimensions, and was at one time 
the only method available, the practice has been changing in favour 
of shaping the teeth by a process of planing with a single-edgod 
reciprocating tool. As, however, such a tool embodies no formative? 
section as do the milling cutters, either it or the wheel blank, or 
botli, have to be coerced and controlled by mechanism outside the 
tool itself. Around this method a number of very ingenious 


machines have been designed, which may be broadly classed under 
two great group.s — the form and the generating types. 

In the form machines a pattern tooth or form-tooth is prepared 
in hardened stool, usually throe times as large as the actual teeth 
to be cut, and the movement of the mechanism which carries the 
wheel blank is coerced by this form, so that the tool, reciprocated 
by its bt'vr, produces tht? same shape on the reduced dimcnsion.s of 
the wheel teeth. The generating machines use no pattern tooth, 
but the' princmlcs of the tooth formation are embodied in the mechan- 
ism itself. These are very intert?sting designs, because they not 
only shape the teeth without a piittem tooth, but their movements 
are automatically controlled. A large nutnb(?r of these have been 
brought out in recent years, their growth being due to the demand 
for accurate gears for motor cars, for electric driving, and for 
general high-class enginet^rs* work. Thc.se an? so specialized that 
they can only cut the one class of gear for which they arc designed - 
the bevel-wheels, and these in only a moderate range of dimensions 
on a single machine of a given' size. The principal bevel, gear 
cutting machines using forms or formers, are the Greenwood & 
Batley, Lo ITogr^s Industriol. the Ik)iih(?y (cuts helical teeth), 
the Oorlikon, which includes two t>'})os, the single and double 
cutting tools, the Gleason and the Kice, (Generating machine.s 
include the Bilgram (the oldest), the Koboy-Smith, l.hc? Moiinc?ret, 
the Warren, the Beale and the Du bo.se. 



Fig. — Gfoar Cutting. 


Kotary milling cutter ]>ro- /), Action of " b'ellow.s " cutter 

duciiig tooth space. planing teeth. 

Planer tool operating on tooth /i. Shape of " Fellows ** cutter. 

flank, P, Ho [)bing cutter. 

Planer form-tool finishing C, Tapered hob beginning worm- 
tooth space. wheel. 

//, Ditto lini.shing. 

As the diflicultie.s of cutting bevel-wheels with rotary cutters, 
consequent on change of section of the teeth, do not occur in spur 
gears, there are no examples of form machines for spur-wheel 
cutting, and only one generating planing type of machine, the 
p'cllow.s, which produces involute teeth by a hardened steel-cutting 
pinion, vdiich shapes wheels having any number of teeth of th(? 
same pitch, the cutter and blank being partly rotated between each 
cut as they roll when in engagement. 

The worm-gears appropriate a different group of machines, the 
demands on which have become more exacting since the growth 
of electric driving has brought these gears into a position of greater 
importance than they ever occupied l)cforc. with this growth 
the demand for nothing less than perfc?ct gears has develop(?d. 
A perfect gear is one in which tJic teeth of the worm-wheel are 
envelopes of the worm or scrc?w, and this form can only bs produced 
in practice in one way by using a cutter that is practi^lly a 
serrated worm (a hob), which cuts its wa}^ into the wheel just as 
an actual worm might be supposed to mould the teeth of a wheel 
made of a plastic substance. To accomplish this the relative move- 
ments of the hob and the wheel blank are arrangfjd to 4 )e precisely 
those of the working worm and wheel. Very few such machines 
arc made. A practical compromi.se is effected by causing the hob 

xxvri. 2 
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both to drive and cut tho blank in an ordincaxy machine. When 
worms are not produced by these methods the envelope cannot be 
obtained, but each tooth space is cut by an involute milling cutter 
set at the angle oi thread in a universal machine, or else in one oi 
the general gear-cutting macliines used for spur, bevel and worm 
gears, and only capable of yielding really accurate results in the 
case of spur-wheels. 

The previous remarks relate only to the sectional forms of the 
teeth. But their pitch or distance from centre to centre requires 
dividing mechanism. This includes a main dividing or worm- 
wheel, a worm in conjunction with change gears, and a division 
plate for setting and locking the mechanism. The plate may have 
four divisions only to receive the locking lover or it may bo drilled 
with a large number of holes in circles for an index peg. The 
hrst is adopted in the regular gear-cutters, the second on the 
universal milling machines which are used also for gear-cutting. 
In the largest number of macliines this pitching has to be done by 
an attendant as often as one tooth is completed. But in a good 
number of recent machines the pitching is effected by the move- 
ments of tho machine itself without human intervention. With 
spur-wheels the cutting proceeds until tho wheel is complete, when 
tne machine is often made to ring a bell to call attention to the 
fact. But in bevel-wheels only one side of the teeth all the way 
round can be done^; the attendant must then effect the necessary 
settings for the other side, after which the pitchings are automatic. 

As a general rule only one tooth is being operated on at one time. 
But economy is studied in spur-goars by sotting several similar 
wheels in line on a mandrel and cutting through a single tooth 
of the series at one traverse of tho t(X)l. In toothed racks the 
same device is adopted. Again, there are cases in which cutters 
are made to operate .simultaneously on two, three or more adjacent 
teeth. 

Recently a generating machine of novel design has been manu- 
factured, the spur-wheel bobbing machine. In ap})oarance the 
hob rosombles tluit employed for cutting worm-gears, but it also 
generates tho teeth of spur and spiral gears. The hob is a worm 
cut to form teeth, backed off and hardened. Tho section of the 
worm thread is that of a rack. Though it will cut worm-wheels, 
spiral- wheels or spur-wheels equally correctly, the method of pre- 
sentation varies. When cutting worm-wheels it is fed inwards per- 
pendicularly to the blank ; wh( 5 n cutting spirals it is set at a suitable 
angle and fed across the face of the blank. The angle of tho worm 
thread in the hob being about it has to be set by that amount 
out of parallel with the plane of the gear to be It is then fed 
down iho face of the wheel blank, which is rotated so as to syn- 
chronize with the rotation of the worm. This is effected through 
change gears, which are altered for wheels having different numbers 
of tooth. The advantage is that of the hob ov^er single cutters; 
one hob serves for all wheels of the same pitch, and each wheel 
is cut absolutely correct. While using a sot of single cutters many 
wheels must have their teeth only approxiinatcl 3' correct. 

VI. — Grinding Machines 

The practice of finishing metallic .surfaces by grinding, though 
very old, nevertheless with regard to its rivalry with tho work 
of the ordinary machine tools a development of the last part of the 
19th century. From being a non-precision method, grinding has 
become the most perfect device for producing accurate results 
measured precisely within thousandths of an inch. It would be 
rather difficult to mention any class of machine .shop work which 
is not now done by the grinding wheel. The most recent develop- 
ments arc grinding out engine cylinders and grinding the lips of 
twist drills bv automatic movomohts, the drills rotating con.stantl}*. 

There are five very broad divisions under wliich grinding machines 
may be classifiecl. but the individual, well-defined group.s or 
might number a hundred. The main divisions are : (i) Macliinivs 
for dealing with plane surfaces; (2) machines for plain CNdindrical 
work, external and intemal; (3) tho universals, which’ embody 
movements rendering them capable of angular setting; (4) the 
tool grinders; and (5) the specialized machines. Most of these 
might bo again classed under two heads, the nou-precision and the 
precision tyjies. Tlic difference between these two classes is that 
the first does not embody provision for measuring the amount of 
material removed, while the second does. This distinction is a 
most important one. 

The underlying resemblances and the differences in tho main 
designs of tho groups of inachines just now noted will be bettor 
understood if the essential conditions of grinding as a correc- 
tive process are grasped. The cardinal point is tliat accurate 
results are produced by wheels that arc themselves being abraded 
constantly. Tliat is not the case in steel cutting tools, or at least 
In but an infinitesimal degree. A steel tool will retain its edge for 
several hours (often for days) without the need for regrinding, 
but tho particles of abrasive in an emery or other grinding wheel 
are being incessantly tom out and removed. A wheel in traversing 
along a shaft say of 3 ft. in length is smaller in diameter at the 
termination than at the beginning oi the traverse, and therefore 
the shaft must be theoretically l^ger at one end than tho other. 
Shafts, nevertheless, are ground pa^Uel. Tho explanation is, and 


it lies at the basi.s of emery grinding, that the feed or amount 
removed at a single traverse is extremely minute, say a thousandth 
or half a thousandth of an inch. The minuteness of the feed 
receives compensation in tho tepetition and rapidity of the traverse. 
The wear of the wheel is reduced to a minimum and true work 
is produced. 

From this fact of the wear of grinding wheels two important 
results follow. One is that a traverse or latenil movement mu.st 
always lake place between the wheel and the piece of work being 
ground. This is necessary in order to pre\-ent a mutual grooving 
action between the wheel and work. The other is that it is es.sential 
to provide a large range in quality of wheels, graded according to 
coarseness and fineness, of hardnes.s and softness of emery to suit 
all the different metals and alloys. Actually about sixty grades 
are manufactured, but about a dozen will generally cover average 
shop practice. With such a choice of wheels the softest brass as 
welt as the hardest tempered steel or case-hardened glass-like 
surfaces that could not possibly be cut in lathe or planer, can bo 
ground with extreme accuracy. 



Fig. 50. — Universal Grinding Machine, 7 ir. centres: 3 ft. 0 in. 
between centres. (H. W. Ward & Co., Ltd., Birmingham.) 

A, Base or body, with waste J, Headstock for carrying and 

water tray round top edge, driving work, used for 

and interior fitted as cup- chuck work or dead centre 

boards, with shelves and work ; the base is graduated 

doors. into degrees, 

B, Sliding table. a, Dogs, which regulate auto- 

C, Swivel table. ma tic reversals. An internal 

D, Grinding wheel. grinding fixture, not shown, 

E, Wheel guard. is fitted to wheel head. 

P Wheel headstock swivelling L, Countershaft pulley driving to 
in a horizontal plane, and wheel pulley, 

having the base graduated M, Pulley driving to cones, 
into degrees for angular N, Pulley driving to work head- 
.sotting. stock pulley. 

G, Slide carrying headstock. O, Belt from line .shaft. 

//, Hand- wheel for traversing P, Water pipe from pump, 
table. Q, Water guards abo\'e table. 

Plane surfacing machines in many cases resemble in general 
outlines tho well-known planing machine and the vertical boring 
mill. The wheels traverse across tlio work, and they are feel 
vertically to precise fractional dimensions. They fill a large place 
in finishing plane surfaces, broad and narrow alike, and have be- 
come rivals to the planing and milling machines doing a similar 
class of work. For hardened surfaces they hsLVQ no rival. 

Cylindrical grinders include many subdivisions to embrace 
external and internal surfaces, either parallel or tapered, small or 
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large. In their highest development they fulfil what are termed 
“ universal " functions (hg. 50). that is, they are capable ol grinding 
both external and internal cylinders, plane faces, tapers, both of 
low and high angle, and the teeth of various kinds of tools and 
cutlers. These machines occur in two broad types. In one the 
axis of the revoh^ing wheel is traversed past the work, which 
revolves but is not traversed. In the othcjr the reverse occurs, 
the work traversing and the axis of the wheel with its bearings 
remaining stationary. Equally satisfactory results are obtained 
by each. 

In all external cylindrical grinding, when the work can be rotated, 
the piece being ground rotates in an opposite direction to the 
rotation of the wheel (fig. 51, A). In all small pieces ground 
internally the same piocodure is adopted (lig. 51, B), Incidentally. 


Fig. 51. 

A, External cylindrical grinding, li, Internal ditto. C, External 
grinding when the work is fixed. 1), In tonal ditto. 

inontion should be made of the fineness of the fitting required and 
attained in the construction ol Uie fjpindlos which carry the wheels 
for internal grinding. The iierfection of fitting and of the means 
of adjustment for eliminating the oliocts of wear in the ordinary 
.".pindles for externiil and internal grinding is remarkable. The 
spindles for internal work have to receive at rates ranging from about 
i 7 o(»o to .30,000 times in a minute, yet run so truly tliat the holes 
L, found do not depart from accuracy by more than .say to 1^,/, ,,^ 
(»/ an inch. Yet so long as the work can be revolved no special 
complication of mechanism is required to ensure good results. 
The revolution of the wheel and the work is mutually helpful. The 
real difficulties arise when the work, on account of its mass or awk- 
wardness of shape, caTuiot be revolved. The princii)lo embodied 
in machines designed io deal satisfactorily with such cases, though 
much diversified in detail, is the application of the planed device to 
the grinding wheels. That is, the wheel .spindle rotating at a high 
.speed, 6t»oo or 7000 revolutions per minute, is simuHaneouslj^ 
carried round in a circular path, so that its axis makes al>out 25 
or .-50 revolutionis per minute (fig. 51, C and JJ), The <liameter of 
Iho path is c.apable of adjustment with minute precision within 
wide limits to suit bores of difiorent diameters. The jxjriphory of 
the grinding wheel which lies farthest from its axis of revolntjon 
sweeps round in a path the diameter of \vhich equals that of tho 
bore to be ground. The.se inachinc.s are now used largely for 
(rrinding out tho cylinders of gas and petrol engines, valve .sealings, 
the bushed holes of coupling rods, and similnr cl.isscs of w'ork. 
Many of them have their spindles set horizontally, others vertically. 

Allied to lhe.se are a relatively snuill but important group of 
nuichinei) u-sod for grinding the slot links of the slide-valve gear 
of locomotive and other engines. The slot is mounted on a pivoted 
bar adjusted to the same radius as the slot to be ground, and the 
slot is moved relatively to the wheel, so producing the required 
curves. 

In another direction much development has taken place in the 
])ractice of grinding. The increasing use of the milling cutter has 



Ay Grinding front edges of milling cutter. B, Grinding side edges 
of milling cutter; a, a, Tooth rests. C, Grinding face of formed 
mill. 


been the occasion for the growth and high specialization of the cutter 
grinding machines. It is essential to the efficiency of such cutters 
that regrinding shall l)e done without drawing the temper, and this 
can only be effected by tho use of an abrasive. In the early days 
of their use tho temper had to be drawn to permit of filing and 
reliardcning efiocted with its inevitable distortion. 

Cutter grinding machines must possess universality of movements 
to deal with the numerous shapes in which milling cutters are made; 
hence they often resemble in general outhnes the universal grinding 
machines. But as a rule they arc built on lighter models, and with 
a smaller range of movements, because the dimensions of cutters are 


generall5r much smaller iluin those of the ordinary run of engineers' 
work which has to be gruiiiul. Frequently a single pillar or standard 
suffices to carry the mcclumism. In an ordinary universal tool 
grinder all the tcclh of any form of cutter can be ground precisoh- 
alike (fig. 52) excepting those luiving irregular profiled outlines, for 
which a .special nracliine, or an extra attachment to an ordinary 
machine, is neco,s.s<iry. 13 uL little of this i.s done, Ix^causc in such 
ca.scs. and in many t)thcr.s, the lactvs of th<' teeth are ground imstcad 
of the edge. This idcii, due to the firm of Browm & Sharpe, may 
seem a trifle, but novertholeas to it the credit is largely due for the 
tHionomics of cutter griiuling. The principle is that in the ** formed 
cutter," as it is tornied, the profiles of the tetah {ir(' not struck from 
tho axis of revolution, but from another centre (tig. 20) ; grinding 
the tiioth faces, therefore, has no ollcct on the shapes of the profihis, 
but only lessens tlio tooth thicknes.ses. T>t*.signed originally for 
the cutters for the ttudh ol gear-wheels, it has long been i*,v>plied 
to profiles which involve combinations of curves. The pitching 
ol the teeth is ellectcd by a strip of met.il, or tooth rest a (lig, 52), 
on vvliich each successive tooth re.sts and is coerced during the 
grinding. If teeth are of .si)eciiil form the traverse movement of 
a spiral tooth along the rest ensures the retjuired movement. 

Besides the cutter grinders used for miliing cutters, reamers and 
screwing taps, there are two other groups of tool grinders, one for 
twist clrilLs only and the other for the single-edged tools u.sed in 
lathe, planer, sluquir and other machinefi. Both these in their best 
forms are of recent development. Tlie inacliines used for grinding 
t wi.st drills embody numerous de.signs. I land grinding is practically 
abandoned, the reason being that a very minute dopartnre from 
svmmetry on tlie two cutting li]vs of the drill results inevitiibly in 
the production of inaccurate holes. It is (‘ssential that the tw’o 
lip.s l)e alike in regard to length . angle and clearance, and tiu?s(< are 
cmibfKlied in the mechani.sm of the grinding machines. But formerly 
in all thc.se the drill holder had to be moved by hand around its 
pivot, and one lip ground at a time. There are now some very 
beautiful machines of Gernuin manufacture in which the nccess.iry 
movements arc all automiilic, derived from the continiion.s rotation 
of a belt pulley. The drill roUites c;onslan 11 y, and small amounts 
are ground oft each lip in turn until the grinding i.s fini.shed. The 
other group for grinding singlo-cdgcnl tools i.s a very sm.'ill one. 
Tho correct angles tor grinding are embodied in the setting of the 
machine, with iho great advanliige that any number of similar tools 
can 1)0 ground all lUike without skilled attendance. 

Lying outside th(‘se broad types of machines there is a large and 
growing number designed for special service. The knife-grinding 
group for sharpening the plaiuir knives used in w'ood-working 
machinery is a largo one. Another is that for giilleting or deepening 
the tcetli of circular .saws as tiny wear. Another is di^'-igned tor 
grinding the cups and com>.s for the Uall riiC(\s of cyi le wheels, and 
anothor for grinding the hardened steel balls employed in ball 
bearings. 



A, Common disk hold on spindle with washers and nuts. 

B, Thin disk. 

C, Flanged tlisk for griiuliJig to shoulders, 

I), I 3 cvolled disk for cutter grinding. 

E, F, Cupped and dished wheels for cutter grinding. 

G, Cup wheel for grinding on face a; diameter remains constant. 

Emory grinding is dependent for much of its success on a plentiful 
supply of water. Dry grinding, which was th(j original practice, 
is hardly employed now. The csarly difficulties of wet grinding were 
due to the want of a cementing material which would not soften 
under the action of water. Now wheels will run constantly without 
I damage by water, and they are so porous tliat water will filter through 
them. Improvements in the manufacture of wheels, and the 
increased u.se of water, have concurred to render pos.silile heavier 
and more rapid grinding without risk of distortion duo to lieu ting 
eilccts. In the best modern machines the jiro visions for water 
supply are a study in themselves, including a centrifugal pump, a 
tank, jointed piping, spraying tube, guards to protect the bearings 
and slides from damage, and trays to receive tlie waste water and 
conduct it back to the tank. . .> 

There are two points of view from which the modem practice 
of grinding is now regarded— one as a corrective, the other as a 
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fonnativc process. The first is the older and is still by far the most 
important. The second is a later ideal towards which design and 

practice have been extending. As yet 
grinding cannot compete with the work 
of the single-cdgod tools and milling cut- 
ters when large quantities of material 
have to be removed. Just as some 
t — II ^ leading firms have been designing 

i H i 1 Til stiffer machines having fuller lubri- 

£ [| - j»!'. '' ‘^1 "f cation with a view to increase the duty 

of grinding wheels, the advent of the 
high-speed steels has given a new lease 
of Life to the single-edged cutting tools. 
The rivalry now lies not with the tools 
of carbon temper steel, but with high- 
speed varieties. But as a corrective 
process grinding never occupied so im- 
portant a position as it does to-day, 
and its utility continues to extend. 

The commoner forma in which grind- 
ing wheels are made are .shown in fig. 53. 
These are varied largely in dimensions, 
from tiny cylindrical rollers a fraction 
of an inch 5 n diameter for hole grind- 
ing, to big wheels of 3 ft. or more 
in diameter. Safety mountings, two 
examples of which are shown in fig. 54, 
embody means of retaining the broken 
pieces of a wheel in case it bursts. 

Sand-blast. — The well-known erosive 
action of sand when driven against 
rocks and stones by the wind is utilized 
Fig. 54 . — Safety Devices, industrially in the sand-blast apparatus, 

A, Grinding wheel, with the invention of H. C. Tilghman. The 

coned washer to retain is propelled by a current of steam 
broken pieces in case or air, and being delivered through a 
of fracture nozzle is directed against the surface of 

B. Cup wheel with encircling the work, cutting it away by the action 

ring, moved backwards of .the enormous number of grains 
as the wheel face wears, striking the face, each removing a v^ 
minute quantity of matenal. The 
action is very gentle, and may he modified 
by varying the class of sand and its velocity. 

Other materials, such as emery, chilled iron 
globules, &c., are employed for certain classes 
of work. In some instances the powder is 
used dry, in others it is mixed with water, 
being then in the condition of fluid mud. The 
plant includes an air compressing engine, an 




air reservoir and the blast nozzle through which the air passes and 
propels the sand in the form of a jet. The pressures range from 
8 n> up to about Co Lb per sq. in., depending on the class of work 
whioh is done. 

The peculiar advantage of the sandblast lies in its adaptability to 
the working of irregular surfaces, which could not be touched by any 
other class of grinding. The blast penetrates hollows and recesses, 
and acts over an entire surface. There are many classes of 
operation done with the sand-blast, including cleaning, frosting, 
ornamentation, engraving and sharpening. In engineers' works 
a large amount of cleaning is effected upon castings, forgings, .sheets 
and other products, either preparatory to machining or to painting, 
enamelling, tinning, galvanizing or plating. Cycle frames are 
cleaned with the sand-blast after brazing. The teeth of files are 
sharpened by directing a stream of sand and water against their 
backs, with the result that the burr thrown up by the chisel when 
cutting is obliterated, and a strong form of tooth is produced. Worn 
files may also be sharpened up to equal new ones by sand-blasting 
them. Frosting glass is another useful application of the sand-blast, 
and by attaching suitable patterns or designs to the surface the sand 
may be caused to work ornamental figurings. It is a peculiar circum- 
stance that the sand has little effect upon soft and yielding substances 
in comparison with the abrasion it produces on hard surfaces, so 
that the pattern will remain undamaged, while the glass or other 
object beneath is frosted where the sand reaches it, through the 
openings. Not only can designs be worked on glass, or cut in stone, 
but perforations may be made in glass, &c., by the continued action 
of the sand, without any risk of fracture occurring. Much sand- 
blasting is performed inside closed chambers, having panes through 
which the workman watches the progress of the operation. But 
when the blast must be used in the open, protection is necessarv and 
is afforded to the operator by a special helmet, which ketjps out the 
flying dust and gives a supply of pure air through a tube in a 
similar fashion to the diver's helmet. 

VII.— Sawing Machines 

Mctal-sawing machines are employed extensively in engineering 
works for cutting off bars, shafts, rails, girders and risers on .st(?e! 
castings, and for getting out curved piece.s which would be difificull 
and expensive to slot. There are three classes of these saws, circular, 
band and reciprocating. The first named are used for straight- 
forward work, operating at 
right or other angles. 'th<* 
second for straight cuts and 
also for curves which can- 
not be treated with circular 
saws, and the third for small 
pieces. The circular saivs em- 
body a stiff spindle, carrying 
the saw disk and driven by 
gearing. This spindle may 
bo mounted in a sliding 
bearing to carry it past the 
work held on a fixed table, 
or the spindle may bo sta- 
tionary and tlie work be 
moved along past the saw. 
The method of feeding should 
be sensitive, so that it will 
“ give " and prevent damage 
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A, S>aw blade. 


Fig. 55.— Cold-sawing IMachino. (Isaac Hill & Son, Derby.) 


B, Spindle, 

C, Sli( 

i 


ding spindle carriage. 
Driving pulleys. 


First pinion, connecting through train of gears to wheel F, driving 
^ shaft G, ' ^ ® ' e 

diliven from sliding pinion on G. 

J. B^l-gears, communical^g the motion to spindle B. 

K, Screw for feeding carriage C along. 


L, Three-step cone on shaft G, belted to M, connected by bevel-gears 
N and worm-gear O, to the screw K, 

P, Clutch for throwing in 0 to drive A’. 

Q, Gears connecting shaft of L direct to A', also through clutch P. 

R, Handle for operating clutch P, which thus gives slow feed when 

clutch is in mesh with O. and quick return when engaging with P, 

S, Tappet rod, having dogs struck by carriage to stop feeding. 

T, Work-table, with damp to hold objects. 

U, H-Girder being sawn off. 
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to the teetli, should undue stress come upon the saw. This is usually 
effected by the use of weights or springs, which allow a certain free- 
dom or latitude to the driving gears. The work is hold by screw 
clamps. V-blocks being required in the case of circular objects. A 
number of pieces, such as shafts, rails or girders^ can bo fastened down 
close together in a pile and cut through in one operation. 

There is a very useful class of circular saw. the hush-side (fig. 55). 
that is valuable for cutting close up to a surface. The disk is bolted 
to a flange on the end of the spindle with countersunk bolts, so that 
the face is quite flat. Another class of .saw used for dealing with 
girders and bars is carried in bearings upon a pivoted arm, which 
is pulled downwards by a weight to give the feed. The work i.s 
bolted to a table below the siiw. Ample lubrication, by oil or soapy 
water, Ls essential in cutting wrought iron and steel ; it is pumped 
on the blade, kec»ping it cool and washing away the cuttings. 

Band-saw machines resemble in outline the familiar types employed 
for sawing wood, but they are necessarily stronger and stiffer, and 
the saws run at a much lower speed. The tables, moreover, differ 
in possessing compound slides for moving the work and in the provi- 
sion of a scries of slots on the top table, whereby the object to be sawn 
is secured with bolts and clamps. The tables arc moved automatic- 
ally or by hand. 'J'he rate of cutting must l»e varied according to 
the thickness of metal. Lubrication is effc^ctod by running tlio lower 
saw pulley in a bath of oil or soapy water, which is carried up, so 
keeping the blade cool and “ easing “ the cut. 

'I'he reciprocating class of saw has until recently been confined to 
small typos for workshop use, termed hack saws, which have a 
small blade ranging from 12 to 18 in. long. This is strained between 
a couple of bearings in a frame which is reciprocated above the work 
clamped in a vice. An arrangement of weights feeds the saw 
<luwn wards. The larger hack .saws cut off bars and girders up 
10 12 in, across, and in .some there is a provision introduced forgiving 
intermittent rotation to the bar, thus presenting fresh faces to 
thi? .saw. The hack saw is of great utility for comparatively light 
worl:, and. Jis the smallest blades arc cheap enough to be throwii away 
when worn out, there is no trouble and oxj)ensc connected with their 
sharp(!nin.^^ as in the circular and band saws. An adaptation of the 
rctciprociiting saw is that of the jig type, which has a small blade 
set vertically and passing up through a table on which the work is 
laid. It is hixndy for cutting out dies and various curved outlines, 
in the .same manner that fret-sawing in wood is done. 

VlIl.-^SlIEAUlNO AND PUNCHING MACHINES 

'rhose have much in common as regards their mode of operation. 
1'hey arc actuated either by belt and spur gearing, by steam-engine, 
by eltjctric motor, or hydrauliciilly. The first named is only suitabki 
where arrangements c.*vn be made for driving from a lino shaft. 
In view of the great convenience of the other mcthod.s of driving, 
they arc coming into greater use, especially for ship-yards and other 
works where .shafting is undesirable or inconvenient. 

For boiler makers' and platers' use the function of punching, and 
shciiriug are usually combined in one miichine, the rams being placed 
at o})positc ends and actuated from the same source of power. The 
last shaft in the train of gearing is set to bring its entls within the 
boxes containing the rams, and eccentrics on the shaft arc moved 
within (lie block.s fitted to the rams, so that as the shidt revolves it 
causes the rams to move up and down and operate the shear blade and 1 



A, Standard. B, liasc-plato. 

C, Anvil block (indeptuidont ol standards). 

7 >, Tup or luimmcr head. 

£, E, Pallets, or forging blocks, attaclicd to anvil and tup, 

I\ Sitvim cylinder. 

(i, Piston, solid with ])istoTi rod //. 

J, Piston valve, regulating ])erio(l of admission of sbiatu, operated 
l)y liand by levi^r h or lever N. 

/., Stop or throttle valve f<jr controlling admission of steam to 
valve chest, oi)Crated by hand lever M. 

N, L(}ver in contact with roller on tu]) J), which moves the \ jil\'e 

J automatically as th(.f tup rises and kills. 

O, J.ever for pre-adjusting the range of movement of N and J, 

according to its .setting in the; notches of the quadrant from 
a to b. 

P, Steam supply pipcj fronx boiler. Q, Iixhaiist stea.m jiipc. 



Fig. 56, — Hydraulic Punching and Shearing Machine. (Musgrave Brothers Leeds.) 


. 1 , Frame. E, Punch. /. K, Main and return rams for 

B, Shear blades, set angularly. F G, Main and return rams ditto. 

C, Ram for operating blade. for punch. L, M, N, Attendant's control- 

D, Small ram for returning ditto. //, Angle shear. ling handles. 


lh(^ punch attached to the bottom 
end. Another cUiss of machines is 
worked by means of massive levers, 
pivoted in the framing, and actuated 
l)y cams on the driving shaft which 
cau.se the levers to rock and move 
the punches or .shears up and down 
by the opposite ends. The punch 
.slides arc constructed to " dwell " 
tor a short period at the top of the 
stroke at each revolution, thus giving 
the attendant time to ]>lace and ad- 
just the plate accurately beneath the 
i)unch. The same effect is obbiincd 
in the eccentric types of machines 
mentioned above, by a disengaging 
motion, which is thrown in by touching 
a lever, thus .stopping the punch until 
the 0]>crator is nsady for its descent. 
The more complete machines have an 
angle shear situated centrally, with 
V- blades for .severing angle iron. The 
largest forms of shears, for massive 
plates, usually luive the blade recipro- 
cated liy crank or eccentrics on the 
driving sliaft, coupled by connecting- 
rods to the .slide. 

Hydraulic punching and shearing 
machines are used largely on account 
of their convenience, since they dis- 
pense with all belts, engines or motors 
in tlio vicinity, and give a very powerful 
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stroke. The hydraulic cylinder is generally dircct-coiinectcd to 
the slides, and the operator turns on the pressure water by a lever. 
The machine shown in fig. 56 is a very complete example of the 
hydraulic type, combining punclnng and shearing with angle-cutting. 

Circular shears are used for the thinner plates and for sheet-metal 
work; they embody two circular blades placed with their axes 
parallel, and the sliarp bevelled edges nearly in contact. The blades 
benng rotated sever the plate as it is fed between them. Either 
straight or circular cuts may be made; true circles or disks are pro- 
duced by mounting the plate on a fixed stud and rotating it through 
a complete revolution past the cutters. 


IX. — Hammers and Presses 


1'ho growth in the use of hammers actuated by steam and com- 
pressed air, and of presses worked by water power, ha.s been rt'inark- 
able. The precursors of the power hammers wore the helve and 
the Oliver; iirst named was operated by gravity, being lifted 
by a circle of cams, while the second was lifted by a spring pole 
overhead and pulled down by the foot of the workman, acting on 
a lever — the hammer slraft. The first was used by the ironworkers 
and the .second by the smiths, until displaced by the Nasmyth hammer 
and its extensive progeny. Even now the old helve and Oliver 
.survive in some unprogressive shops. 

Steam Hammers . — The original hammer as invented by James 
Nasmyth was singh^-acting. operating simply by gravity, the fiihcUon 
of the’ steam being to lift the hammer for each succeeding fall. 'J'lu; 
first imjirovcment was nuulc by Rigliy, who took the waste .steam 
c.xhausted from the lf>wcr side of the piston to the iippc?r side and 
so imparted some slight pressure in the descent. Jt was a sbvgtj 
between the early and the jirescnt hammers. In those, liigh-pre.ssun? 
steam is admitted above the piston to imjiart a more powerful blow, 
compounded of velocity x mass, than is obtainable by gravity; 
hence they are termed double-acting hammers (fig. *57). The 
principal difficulties which have to be surmounted in their con.struc- 
tion are those duo to the severe concussion of the blow.s, which 
very sensibly shake the ground over an area of many yards. Fram- 
ings are madt? very rigid, and in the larger hammers dohble, enclosing 
the hammer head between them. The foundations are by far the 
heaviest used in any machine tools. Deep piling is often resorted 
to, supporting crossing timber balks; or concrete is laid in mass on 
which the iron anvil block is bedded. 'J'his block weighs anywhtsnj 
between 100 and 1000 tons. The piston and its rod and the 
hammer head an^ generally a solid steel forging, for the piston rod 
is a weak element and cottcred or screwed fittings arc not trust- 
worthy. Piston valves are gener- 
ally used in preference to ordinary 
D-’valvcs, combining simplicity 
of fitting with good balance. 
I'he periods of ste«ini admission 
are under the control of the 
attendant, so that the length of 
stroke and the lorce of the blow 
are instantly responsive to his 
manipulation of the operating 
lever. Many hammers can be 
set to run autoniatically for any 
given length of stroke. 
Pneumatic Hammers.^A suc- 
cessful type of hammer for the 
ortlinary ojiurations of the smithy 
is that which is actuated by coin- 
pre.s.scd air. Though de.signs 
vary the principle is the same, 
namely, air comprcssecl in a 
controlling cylinder (fig. 58), and 
brought into an operating or 
hammer cylinder above the piston. 
Cushioning, or roleaseof tlieair be- 
low thepiston, is under control, as 
is the pressure of the air above it 




Eio. 58.— Pneumatic Forging 

Hammer. 

(W. & J. Player, Birmingham.) 


Drop Hammers . — The require- 
ments of forged work have, be- 
sides the power hammers opts 
rated by a positive down stroke, 
been the cause of the dcvclop- 
mt^nt of an equally large group 


A , Standards. 

B, Base-plate. 

C, Anvil block. 

D, Tup. 

E, £. I^allets. 

G, Hammer cylinder, the piston 

rod of which is attached 
to D. 

H, Air compressing cylinder. 

AT, Belt pulleys which reciprocate 
by nieiiiis of the crank O, 
the piston in H, 

R, Handle controlling the valve 
between H and G. 


which arc gravity hammers only 
— the drop hammers. They are 
put into operation by a belt or 
Ixjlts, but the function of the 
belt is simply to lift the hammer 
to the height desired, at which 
p()int it is released and falls. 
The place of the drop hammer 
is in the lighter class of smith's 
work, as that of the steam 
hammer lies in the heavier, but 
there is much overlapping, since 
small steam hammers arc rivals 
to the others in light forging. 


But, speaking generally, the largest volume of repetitive die forging 
or stamping of light articles is done under drop hammers. The 
small, arms factories and the regular stamping shops scarcely u.se 
any other type, They may be rouglily divided into three great 
groups; the belt, the board and the latest form — the Brett lifter, 
in each the hammer head or tup is lifted to any height within the 
range of lift, the height being controlled by the attendant at each 
How. In most machines setting can be done at any constant 
height and the blows delivered automatically. Control is effected 
by hand or foot or both. Drop hammers generally have the advan- 
tage of working with greater rapidity than steam hammers. 

The original drop hammers, which are believed to have originated 
with th<J locksmiths of Birmingham and district, consisted of a 
hammer head attached to a rope, one end of which ran up over 
a loose pulley suspended in the roof, and the other was pulled by a 
man or two men, so lifting the hammer, which was then allowed to 
drop. The principle is embodied in many belt hammers to-day, 
but the pulley is driven constantly by .shafting, and when the 
attendant pulls at the free end of the belt the friction of the pulley 
draws the belt over and lifts the hammer until the attendant lets 
it go. The weight lifted is greater than in the old type, but the 
laliour is nevertheless very 'severe, and the blows are not rapid 
enough for quick forging. A far better machine is the board hammer. 
In this (fig. 59) the place of the belt is taken by an ordinary strip 
of board which passes btJlween two rollers at tho top of the hammer, 
which rollers arc belt driven. The rollers are fitted on eccentric 



Fig, 59.— Drop Hammer — board type. (B. &. S. Massey, 
Manchester.) 


A. A, Standards. 

B. Anvil, or baseblock. 

C. Tup. 

JD, Board, fitting in slot in tup. 

E, E, Rollers gripping and lifting board. 

G, //, Pulleys actuating rollers through eccentrics J, K, 

L, Rod by which the amount of lift is reflated. 

a, Dog and lever adjustable on L, which strikes the edge h of the 
tup, releasing eccentrics and roller and allowing tup to fall. 
c, Catch on which tup rests previous to release, fitted into either 
one of the row of holes benc*ath, to suit various heights of drop. 

M, Mecliani.sm struck by tho edge d of the tup, which either keeps 

the roller F clear of the board D, allowing the tup to fall, or 
brings the rollers E and F into contact, and lifts the board 
and tup. 

N, Hand-lever for operating hammer. 

O, Foot-lever for ditto, connected by chain e. 

/, Spring for lifting levers. 

P, Rod vidth nuts g, to compensate for wear on the rollers by the 

adjustment of roller E. 
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pins, so that the movement of levers causes them to grip the board 
for the lift, or release it for the fall, these levers being under the 
control of the attendant. They can also bo sot to operate automically 
for any height of lift. 

These types are all subject to much concussion and vibration, 
because the machines are self-contained; anvil, standards and heads 
being rigidly bolted together, the concussion of every blow is trans- 
mitted through the entire mechanism. The Brett hammers (fig. 6o) 
are designed to lessen this, in some cases by making the anvil distinct 
from the superstructure, and in all by connecting the lifting ropes 
to the ends of long levers which act something like elastic springs, 
absorbing vibration. The driving mechanism is also original, 
comprising a cylinder with a wing piston, which is rotated by steam 

g ressure through an arc of a circle only, sufhciently to operate the 
fting levers. Another advantage is that the lifter cylinder need 
not 1)0 immediately over the hammer, but may be situated elsewhere. 
The hammer can be operated by hand directly for each stroke, or 
be set to work automatically. 



Fro. 6o. — 5 cwt. Bolt Drop Hammer with Brctt*.s Lifter. 
(Brett*s Patent Lifter Co., Ltd., Coventry.) 


A, A, Uprights. 

B, Anvil. 

C, Tup. 

D, Belt. 

B, Lifter cylinder. 

F, Valve casing. 

G, Rod operating valve by 

lever H. 
a, Rock shaft. 


b, Buffer blocks which arrest 
motion of lever c. 

d, Lever for automatic regula- 

tion of valve, 

J, Lever for regulating amount 

of opening of valve by hand. 

K, Foot lever for holding tup in 

either of the stops L. 

e, Spring for foot lever. 


Spring Hammers are a rather smaller group than the others. 
In those a belt-driven pulley actuates the tup through the medium 
of elastic leaf springs. The length of stroke is adjustable across 
the face of a slotted disk on the driving shaft. 

Forging Machines , — ^The Ryder forging machine is fitte<] with 
four or five pairs of swage tools, the lower halves being fixed and 
the upper ones driven by a rotating eccentric shaft. The operations 
imitate those on the anvil by hand forging, but from 8oo to 1200 
blows are delivered in a minute. Tlic swages arc arranged in succes- 
sion, so that an operation is begun at one end and finished at the 
other, the attendant moving the bar rapidly through the successive 
swages or dies. 

Forging Presses . — These are rivals to the hammers, especially 
for heavy forgings, from which hammers are being rapidly dis- 
placed (fig. 61). It is now well understood that a hammer will not 


effect the consolidation of a massive forging right to the centre as a 
press will. The force of the hammer blow is not transmitted to the 
centre as is that of a ])ress. nor i.s the 
hammer so useful in work of large 
dimensions but of no groat weight. 

In railway and wagon shops the 
presses are used far ihoro frcq\icntlv 
tlian the hammers. A groat advan- 
tage of the press is that two and 
three rams can bo brought into 
operation so that a forging' may be 
pressed from above, from below and 
to one side, which is of great value 
in complicated forms and in welding, 
but is not practicable in the hamtners. 

Hence the forging presse.s have be- 
come developed for work of average 
dimension.s as well as for the most 
massive. Many arc of horizontal type, 
termed bulldozers. 

Power presses for working shcct- 
metal articles include those for cut- 
ting out the blanks, termed cutting- 
out or blanking presses, and those 


for cupping ( 
into shape i; 



or drawing the flat blank 
ape if desired (fig. 02). The 
lower die.s are held upon a V)od, iind 
the upper in a sliding ram, movcjd 
up and down by a cam or crank- 
shaft. A clutch mechanism is fitted, 
by means of which this shaft i.s 
connected with or disconnected from 
the heavy driving-wheel at will to 
give a single stroke or a series of 
.strokes to the ram. In the normal 
state the ram remains stationary at 
the top position, 1‘ho lightest pre.sse.s 
are driven diicct by bell on the crank^sha/t pulley, but in the heavier 
classes spur-gearing must be inttiii)osed between the pulley shaft 
and the final sluilt. Tht5 operation of drawing requires an encircling 
die which pros.scs on the blank as it lies on its die, the cupping 
of tlie blnnk being effected by the downward motion of the plunger. 


Fir., 61. — Hydraulic Forg- 
ing I*ress. (Fielding Ot Platt, 
Ltd., (Gloucester.) 

A, Table, 

B, Vertical ram. 

C, Drawback ram lor return- 
ing B. 

1 ), Horicontal ram. 
it, Controlling valves. 



Sectional Elevation. 


Front Elevation. 


Fig. 62.— Power Press, 


A, Main frame. 

B, Bod for attaching dies. 

C, C Central slide. 

D, Outer slide. 

B, Belt pulleys on shaft, geared to wheel F thrown in by clutch 
to drive its sliaft, wliich has two crank pins to reciprocate D 
and a cam disk actuating C. 

G, Extractor rocked downwards as slide rises to raise lever H and 
work an ejector rod, forcing finished article out of die. 


This is why the machine shown in fig. 62 has an outer slide D, which 
is made to *' dwell " with an even pressure, while the middle lam 
is moving down and drawing out the article. Blanking and cupping 
may be done as one continuous operation if the work is shallow. 

Inclinable presses are employed for certain classes of work, the 
object being to let the 8tamj>ed articles slide down the slope of the 
bed as rapidly as they are produced, instead of having to be removed 
by the operator. Much work can be placed on the dies by hand, 
but for producing large quantities of small articles automatic feeds 
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i»,rc employed whenever possible. A good deal of work is produced 
from flp.t sheet, supplied in the form of a roll and fed through rollers 
by intermittent movements to the dies. Circular turn-tables are 
also used, ojierated by ratchet devices, which turn the tables round 
to bring a ring of pockets, carrying thcj pieces, successively under 
the dies; tlie attendant keeps the pockets supplied, but his liands 
do not come near the dies, 

X. — Portable Tools 

The growth of portable machine tools is one of the remarkable 
movements of the present day. 1 o some extent they have always 
liccn used, notably in the drilling and tapping operations of loco- 
motive fjrc-boxes, but not until recently to any important extent 
in the ordinary fitting and erecting shops. The main reason lay 
in the difficulties due to transmission of power by ropes or shafts. 
I'he employment of comprcjssed air, water, electricity and flexible 
shaits, by v;hich long distances can be covered, has given new life 
to the portabk*. system, which is destined to occupy a i)Uice of even 
greater importance than it docs at present. The reason for the grow- 
ing desirability of these tools is to oc seen in the massive character 
of much engine and machine construction of the present time. 
Although firms that undertake the largest work can generally jirraiige 
to tool the individual parts on machine.s of massive sizes, that only 
meets a part of the difficulty. Very big work cannot be trcjated 
like that of small or even medium dimensions, done repetitively; 
that is, it is not practicable to drill and bore and ream and provide 
lor the fitting of every piece by the aid of templets and jigs, while 
the work lies on the machine*, but a great deaf of adjustment and 
mutual fitting has to be accomplislied in the course of erection. 
Therein lies the opportunity for the! portable machine. If this is 
ne)t useiel the alternatives arc partial dismantling of the weirk and 
the transference eif certain portions to machint's or band work. 
Another cause has been the substitution of machining for much hand 
work formerly done on massive cemstructions. 

The principal operations for which ])e)rtablc tools arc designed arc 
the! feiHowing : Drilling, screwing, cutting the scalings for keys, 
planing short pe>rtions of work, facings for the attachme;nt of other 
pieces, as brackets and bearings, hammering operations, as in making 
welded joints, caulking the! edges of boiler plates, chipping with 
hammer and cliiseil, riveting, ramming sand in foundry moulds, 
planing sliips' decks, and semie operations of lesser magnitude. 

Portable tools arc used in various ways. The first and most 
obvious is te) attach them directly to the casting, forging or macliinc 
which is be!ing built up. Thus a drilling machine will be clamped 
just where it is re!(iiiired to operate. Of if it has to be usejel on a 
large plane surface as a ship’s deck, an electrical machine is suitable, 
in which magnetic attraction is set ux) between the foot of the machine 
and the deck sufficient to hold it down. A key-seating machine 
will be clamped on the shaft in which a key^oove has to be cut. 
A drilling machine may Ix! fasten(!d to a pijn! with a chain embracing 
the j)ipi!. Very many of the drills, and all the caulking and chipping 
hfvmmers, are grasped in the hands and so thrust to their work. 
The tapping of screw holes is mostly done in this way, a common 
(.•s;ami)le being the holes lor the stay bolts in the fire-boxes of steam 
])oilers. 

Another later method which has been introduced and practised 
in a few shops consists in installing a cast-iron floor -plate of large 
area, planed truly and provided with bolt holes and slots. On this 
a massive casting, forging or piece of work undergoing erection will 
be bolted. Then the portable tools — planers, drills, &c. ’ as required—’ 
will be bolted to the tablt! and brought into operation on tlic various 
sections of the work, several sometimes operating simultaneously. 
This method is to a certain extent coming into rivalry with the 
abnormal growth of machine tools, the development of which has 
been greatly accelerated by the massive dimensions of productions 
which only became jiossible by the substitution of steel made by 
the Bessemer and Siemens processes for iron. 

The reciprocating motion necessary to etftxt hammering, chipping 
or caulking operations is produced by the action of a solid piston^ 
sliding in a cylinder (fig. 03) and driven sharply against the end 
of the tool by the inrush of compressed air, being then returned 
for another stroke. The strokes range in number up to as many 
as 2000 jicr minute in some cases. For heavy riveting a “ long- 
stroke *’ hammer is employed, having a longer barrel than the 
chipping hammer shown in fig. 63, in order to obtain a greater force 
of blow. The operator grasps the hammer by the handle, with his 
fingers or thumb on the controlling lever, and as long as this is lu*ld 
down the blows continue. The air-supply pipe is flexible, so that 
it docs not impede the movem(!nts of the workman. The tools at 
the end of the cylinder are simply held in a socket, so that they can 
i)C changed rapidly. 

Rotative motion can be produced cither by electric or pneumatic 
motors, and both systems are in wide use. Pneumatic motors arc 
very suitable when an air<:ompressing plant is already laid down 
l(n- other tools, while if electricity is used in the w^orks portable tools 
operated by this agent may be employed instead of the pneumatic 
ones. In the electric drills (fig. 64) a small motor is fitted within 
the body and connected by spur-gears to the spindle to effect suitable 
speed reduction. A switch provides for stopping and starting the 
motor; the current is brought tlirough a flexible cable which, like 


pneumatic hose, is armoured with wire to protect it from damage. 
The smallest drills arc simply giipped in the operator's hand and 



A, Cylinder. 

B, Tool .socket, carrying chisel C. 

D, Piston, wliich strike.s the back of C. 

B, Handle, screwed and clamped to A, 

F, Trigger or lever clasped by operator’s hand and opening valve G, 
admitting compressed air through connexion //, up passage J, 
thi-ough valvo-t)ox A', past valve L, and so against end of Z>, 
moving it towards C. As soon as the groove m the piston D 
registers with the hole M , air is admitted from a small hole 
(not shown), passes round the groove through hole M and 
passage N to the rear of the valve. Tliis acting on the back of 
the valve throws it forward, thus shutting off the supply to the 
rear ot the piston and permitting a small quantity of air to flow 
to the forward end of the i)iston for driving it in a backward 
direction. As .soon as the air pressure is relieved on the 
back of the valve by the uncovering of exhaust hohis (not 
seen) by the piston J), the valve is returned to the origimil 
position, owing to the air constantly pressing on the small area 
of the valve. 


pushed up to the work; larger onc!s are supported by a pillar and 
arm, against which the thrust is taken, and the feed given by turning 
a screw at intervals. 



Fig. 64. — Elcctrically-drivcn Hand Drill. (Kramos Ltd., Bath.) 

A, Body, cast in aluminium, with handles a, a* 

B, Motor, witli revolving armature C, connected by .spur-gcars D, 

to the drill spindle B, fitted with ball thrust bearings. 

F, Switch, operated by attendant pusliing in a plug; the current 
is brought by flexible wires through the right-hand handle a. 

Pneumatic drills arc usually worked by little niotors having 
oscillating cylinders, by which the air and exhaust ports are covered 
and uncovered. They run at a high speed and are geared down 
to the spindle. In some cases two cylinders arc used, but often 
four are fitted to give a powerful and equable turning moment. 
Grinding macliines are also built w’ith air motors directly coupled 
to the wheel spindle, the machines being moved about over the work 
by handles. 

Another class of portable tools is driven, not by sclf-containt!d 
motors, but from an outside source of power, which is conveyed to 
the tools through flexible shafts built up of a series of spiral springs, 
or through flexible joints which form a connexion that permits the 
shaft to bend round cornets and accommodate itself to any position 
in which the tool may be placed. The advantage of this is that the 
tool itself is much lightened, since there is no motor, and it can 
therefore be easily liandlcd. Thus a drill simply contains the 
spindle, running in a frame which carries bevel-gears for transmitting 
the motion of the flexible shaft. Portable grinders also have nothing 
but the spindle, wheel and frame. 

XL— Appliances 

Appliances are vastly more numerous in a modem shop than in 
the older works, largely on account of the more repetitive character 
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of the operations done and of the desire to eliminate human labour, 
with its greater cost and chances of inaccuracy in the finished pro- 
duct. On all machines then? are numerous aids by which the fixing 
of the work is facilitated. Many of these consist of simple packing 
blocks, by which heights are adjusted. These reach their higher 
developments in wedge-shaped packings, some of wliich are operated 
by a screw, while others act directly by screws. In some cases the 
exact height can be asctsrtaincd by observing graduations on 
the packings. Circular work is held in V- blocks, which occur in 
numerous modified forms. Various kinds of stra])s, clam])s and bolts 
are used for gripping work with sull'icicnt security to enable it to 
withstand the stress of the heaviest cutting. The highest develop- 
ment of all iwS attained in the templets and jigs, which are now 
indispensable in all modern shops, and wliich increase in number 
iind complexity as the product of the shop becomes more specialized. 
A templet is a piece of metal cut to a definite shape, which being 
had ux)OTi the work becomes a guide for striking tlie same shaji^e 
on the surface of the work with a pointed scriber, and by which tlu? 
tooling of any number of similar pieces is dontj without tluj labour 
of lining out each separate piece. Obviously, iu such a case the 
degree of accuracy of the tooling still depend.s on the machine hand, 
w ho may work exactly, or only approximately, to these lines. Hence 

great advance is made in the jig, wliich may be defined genenilly 
ii‘. a templet that is clamped rigiilly to the work, or a box in which 
the work to be tooled is held. No marking off is done, but the jig 
becomes the actual guide for the operation of the cutting tools. 
'Phc! Operation most frequently performed in jigs is drilling. Then 
the holes in thi; jig receive and coerce the drills, so that the holes 
made cannot vary in the least degree from those already in the jig. 
As it will often happen that hundreds or thousands of similar pieces 
will have to be tooled in this manner, holes in jigs are generally 
bushed with hardened steel, wliich is capable of enduring very 
lengthy service, and which can be renewed when worn. This is 
a simple illustration, but many jigs arc of an extremely elaboratii 
character, for it is obvious that the cost of a iig, though it may run 
into many pounds, becomes a mere tiifle when spread over some 
thousands of pieces of work. 

XI I Wood- WORKING Mach inkry 

'I’here is a large range of various classes of tools for performing 
the operations on timber, from the rough log to the finished jiroduct. 
Divi.sion is effected by saws, planing and finishing to outlines by 
knives or cutters, boring by augers and smoothing by sandpaper. 

The fitvSt operation is that of tree-felling, which is often ellcctcd 
by machine, consisting of a reciprocating blade, working horizontally 
in a frame and moved by a steam cylinder. The boiler is scjiaratc, 
so that the machine may be transported about and set to work over 
a considerable area, steam being conveyed to it by a flexible pipe. 
W hen the trees are brought into the saw-mills in the form of logs, 
i,e, with the branches lopped off, they arc often cross-cut to re<iuce 
them to suitable lengths. This ojieration is effected either by a 
reciprocating saw, operate^l by a pulley and crank, or by an electric 
motor, or else with a circular saw, travelling on a carriage which 
moves the saw through the log laid in front of it. I'he next opera 
tion, that of division or breaking-down into smaller portions, is 
<.lone by saws of various tyjios, according to the class of work. The 
oldest form of machine is the frame-saw, wliich is still used very 
largely. It comprises a framing within w'hicli a saw -gate or saw- 
frame is reciprocated up and clown by a crank; the frame holds a 
number of saws or webs of flat form, strained up tightly with wedges 
or cotters between the top and bottom of the frame, the distance 
bctw’een the saws being cajiable of variation to suit boards of all 
thicknesses. The log is fed longitudinally to the gang of saws upon 
carriages, which are of two types. In the roller-feed, which is 
suitable for comparatively even and straight logs, ribbed rollers 
in front and behind the saws obtain a bite on the top and bottom 
of the timber and feed it forward by their rotation. In the rack-f«5ed 
the log is mounted bodily upon a long carriage that runs by rollers 
upon a set of rails, and the carriage is travellccl along by pinions and 
racks, which give a positive feed regardless of the shape of the log. 
'i'he carriage in the roller-feed machines is only represented by a 
couple of plain trolleys supporting the timber at back and front. 
Tlic feed is obtained through a friction wheel of V-sliape, with a 
smooth pawl, called the silent feed; the wheel is given a partial 
rotation at each down stroke of the saw-gate to turn the rollers or 
the pinions for carrying forward the log. TTie division of the timber 
may be either into deals or flitches, or planks or boards. In the 
last-named case as many as fifty saw-blades are sometimes held in 
a frame. 

For the more valuable hardwoods a single blade reciprocating 
saw, operated horizontally, is used very largely, the machine being 
termed a board-cutter. The log is clamped to a travelling table, 
passing underneath the saw, which is strained in a framcj sliding 
on a cross-rail that can be adjusted up or down on a couple of up- 
rights like a planing machine. The saw is worked from a crank and 
connecting-rod. As only one board is sawn at a time the attendant 
is able to see the figuring of the timber and to avoid waste when bad 
places are encountered. 

A machine much more rapid in operation is the horizontal band- 


saw. modelled on the lines of the above macliinc, but with a band- 
saw blade running over two pulleys, at a high speed, of about 7000 ft. 
per minute. The saws are very thin, so that a minimum of wood is 
wasted in the cut or " kerf,” a very important consideration in 
dealing with costly wootls. Vertical band-saws, having one pulley 
above the other so tliat the blade runs vertically, are very ])opular 
in America; they occupy less floor space than the horizontal types. 
It is necessary to present the log from the side, and it is therefore 
clamjicd by dogs upon a carriage running on rails, with provision 
for feeding the log laterally to the saw by sliding ways on the cai ringc. 

The use of circular saws for breaking-down is confined chiefly 
to squaring up heavy balks, which need only a cut on each side, dr 
for cutting thick slabs. The thickness of the saw entails considerable 
waste of woixl, and a large amount of power is required for driving. 
The machines arc termed rack-benches, and comprise a long divided 
table built up of thin plates and travelling past tht* fixed saw upon 
rollers, the movement being cflected by rack and jiinion. 

Ke-sawing machines are those dc'signcd for further cullin|j,-up 
deals, flitches, planks, Ax., already broken out from the log, into 
boards and other scantlings. The deal and flitch frames are built 
on the model of the frame-saws first described, but with the diller- 
ences that roller feed is always used, because the stufi is smooth uiul 
easily fed, and that the back of the iiinlwr is run against fences to 
keep it moving in a straight line. In ilie double etpiilibriuin fraine.s, 
which arc much favourt^d, there are two st*ts of saws in s('])arate 
frames connected by rorls to opposite crank-shafts, so that as one 
frame is rising the other is going down; the forces are thus balanced 
and vibration is diminished, so that the machines can be speedtul 
rather higher. Re sawing is also clone on circular and band saws 
of various types, fitted with fences for guiding tlie limber and 
controlling the thicknesses. 

The cross-cut saws constitute another large group. They are 
employed for cutting-oft various classes of stuff, after breaking -down 
or re sawing, and are of circular saw tyjie. The pendulum saw is 
a suspended form, comprising a circular saw at the bottom of a hang- 
ing arm, which can bc‘ pulled over by the attendant to draw the 
saw througii a jiiecc of wood laid oh a bench bcneatli. (’ircuJar 
s;iw.s are also mounted in tables or benches and made to jiart oil 
Stull moved laterally upon a sliding -table. When there is .suilicieiil 
rqictition work machines with two or more .saws are u.sed to cut 
one or more pieces to accurate length without the necessity for 
mtiasurement. 

The lighter classes of circular and band-saws, employed for sawing 
up comjiaralivcly small pieces of timber, cnxbody numerous provisions 
for quickening output. The plain saw benches, with circular saws, 
arc the simplest class, consisting merely of a framed table or bimcli 
carrying bearings for the saw spindle and a ftmee on tlie top to guide 
the wood. A mechanical feed is incorporated in the heavier machines 
to push the limber along. The rope-feed mechanism includes a 
drum driven at varying rates and giving motion to a rope, which is 
connected with a hook to tlie timber, to drag it along past the saw, 
roller supports on rails taking the weight at each encl of the bench. 
Roller- feed saws propel the stuff by the contact of vertical fluted 
rollers placed op])o.sitc the fence. Other cla.sses of saws for Joinery 
work, &c., are constructed with rising and falling .spindle.s, .so that 
the saw may; be made to project more or lass from tlie table, this 
provision being nece.ssary in grooving and tonguing witli .special 
tyj>cH of saws. The same* effect is obtained by making the table 
instead of the spindle rise and iali. 

As it is necessary to ust! dillerent saws for ripping (with the grain) 
and cross-cutting, some machines f*nibody two saws so that work 
can be cut to shape on the same machine. These dimension saws " 
have two spindles at the opposite ends of a pivoted arm that can 
be turned on a central jiin to bring one or the other saw above as 
required. In cases where much angular and intricate sawing is 
done universal benches arc employed, having in addition to the 
double siws a tilting motion to the talile, which in conjunction with 
various special fittings enables the sawyer to produce a large range 
of pieces for any class of construction. 

Band-saws, which have a thin narrow blade?, arc adapted c?speci- 
ally for curved sawing and cutting-out work which the circular saw 
cannot manage. The usual dc.sign of machine (fig. 65) comprises a stiff 
standard supporting a lower pulley in fixed bearings, and an upper 
one in a sliding bearing, which by means of a weight or .spring is 
caused to ri.se and maintain an even tension on the .saw blade as it 
is driven by the lower pulley, and runs the upper one. India-rubber 
tires are placed around the pulley rims to prevent damage to th«? 
saw teeth. The table, placed between the pulleys, may be angled 
for cutting bevel work. It is necessary, in order to do true work, 
to guide the saw blade above and below the cut, and it is therefore 
run in guides consisting of flat strips, in combination witli anti- 
friction rollers which take the backward thrust of the saw. Fret 
or jig saws are a small class with a vertical reciprocating blade, 
employed chiefly for cutting out interior portions which necessitate 
threading the saw first through a hole. 

Planing machines, used for truing up the surfaces of wood after 
sawing, depend for their action upon rapidly revolving knives 
fastened to flat-sided cutter blocks. The simple-t machines, the 
hand -planers, have a cutter cylinder rcvohdng between two flat 
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iable slides adjustable for height to support the wood while it is 
pushed along over the knives by the hand. A fence guides it in a 
straight line. Exact thicknessing is done on another t5rpe of 
machine, the panel nianer or thicknesscr. in which the cutler cylinder 
revolves above the table and the stuff is fed through by rollers above 



Fig, 65. — Band-sawing Machine with 30 in. pulleys, 
(Thomas White & Sons, Paisley,) 

A , Cast iron cored frame. 

B, Fast and loose pulleys driving pulley C. 

D, Belt shipper operated by handle E. 

P, Upper saw pulley, with its shaft carried in swivel bearing. 

G, Screw for raising or lowering F to suit saw'. 

//, Spring to maintain even tension on saw, by raising F. 

J, Counterbalanced guide bar, having a jackson guide K at bottom; 
K has wooden strips embracing the saw and a ball-ljcaring 
roller against w'hich the back runs, while J is adjusted itp or 
down to bring K as near to the work as convenient. 

L, Table, with slit for saw'; it may be canted for bevel sawing, by 
means of hand worm-gear M, 

N, Protective casing to saw. 

O, Guard to prevent saw flying over in case of breakage. 

and below. By altering the height of the table the thickness of 
w'ood can be varied. Double machines include a cutter cylinder 
above and below the timber, so that the upper and under sides are 
planed simultaneously. A combination of the hand-planer and 
the Ihicknesser is useful in cases where space or expenditure must 
be limited. 


When large quantities of planed stuff arc w'anted, such as for 
flooring-boards, &c.. other t>T)es of machines are employed. The 
four-cutter planers are the most rapid in output, and the timber 
is passed through them at a high rate, ranging up to 150 ft, per 
minute. There is first a revolving cutter cylinder, which roughs 
off the underside of the stuff, w-hcncc it passes (being propelled by 
rollers) to a fixed knife which imparts a verj' smooth face. A little 
farther on in the machine tw o vertical cutter blocks are encountered 


which carry cutters to plane or tongue or mould the edges, after 
W'hich another cylinder above finishes the top face. Similar types 
of machines arc made to produce mouldings, using four 
sliaped to .suit the pattern required. ,jl a-' 

Moulding is also done on the vertical spindle whien.^Si^ 

a cutter or cutters at the top of a spindle projecS^throiign a -flat 
table. The work is slid over the table and controlled by touching 
a collar below the cutter. Any form may be given to the cutters 
<0 nroduce different profiles. Some special moulding machines 


use a cutter at the end of a spindle projecting downwards from an 
arm overhanging a table, an arrangement which enables recessing 
and carving to be performed. 

Boring machines comprise rotating spindles and feeding mechanism 
to actuate augers. The single spindle machines are satisfactory 
enough for ordinary work, but when a number of difiorontly .sized 
holes have to be bored in a single piece of work, or in rapid succession, 
it is the practice to employ a machine with a number of spindles, .so 
that a succes.sion of augers of graduated diameters may be ready 
to use at will. 

Mortising or cutting slots is done in vertical machines with a 
reciprocating spindle, operated either by hand or by a crank disk 
and pulleys. The tool tliat cuts the mortise resembles a wood- 
worker's chisel, but is of stouter form and has a suitable shank to 
fit in the spindle. The latter can bo reversed to turn round and let 
the chisel face in the opposite direction for cutting at each end of a 



Fig. 66.--Mortising and Boring Machine w-ith graduated stroke. 
(John McDowall & Sons, Johnstone.) 

A, Frame, 

B, Auger head, driven by belt C. 

D, Mortising chisel reciprocated up and down by crank-disk E, 

F, G, Levers connecting crank-pin to spindle of D, 

H, Tr^dle connected to F; a gradually increasing stroke i.s 
miparted to the chisel by depressing H, which brings F, G 
into play and continually lengthens tlie stroke of I), cutting 
the mortise without shock, 

/. Fast and loose pulleys driving E. 

*K, Cord actuated from shaft of /, which reverses the chisel when 
the handle L in moved and makes it cut in the reverse 
position. 

M, Knee raised or lowered by hand-wdieel and screw. 

N, CiosHS-slide, adjusted by hand-wheel and screw. 

O, Longitudinal slide, moved by rack and pinion and hand- 

wheel. 

P, Timber vice. 


mortise. A boring spindle is often incorporated W'ith the machine 
to make holes for the mortising cliisel to start in (fig. 66). Another 
class of mortiser employs a square hollow chisel, inside of which an 
auger rotates and first bores a hole, leaving to the chisel the duty 
of finishing out comers. The chain mortiser is another type; 
it lias an endlesst l^n of flat links, sharpened to make cutting teeth, 
and is run arount .et bar and a roller at a high speed, so that when 
fed into the wo(^ ^itccess or mortise is cut out. 

Tenoning macl mes, designed to cut the reduced ends or tenons 
^ fit in mortis<«7perform their work by the aid of cutter blocks, 
revoh'cd on horii^ptal spindles above and below the timber, which 
® a sliding carriage. 

Dcnretailing is effected by revolving cutters in machines having 
mecluxnism for pitclii^ put the cuts, or if the work warrants it an 
entire row of dovetatfiruTinade at one traverse, bv fittinir a row of 
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cutters aiwt feeding simultaneously. Comer-locking, or cutting 
parallel tongues and grooves in the edges of boxes, &c., is a rather 
more rapid operation than dovetailing, and is done with suitable 
cutter blocks or disks of appropriate thickness and pitcliing apart. 

The general joiner, as its name implies, will do a large variety of 
operations, and is used in shops and on estates where a complete 
plant of machines would be out of the question. It u.sually has a 
circular saw and .sometimes a band-saw also, together with planing 
and moulding apparatus, a moulding spindle, boring spindle and 
tenoning apparatus. 

The lathes used in woodworking comprise the plain hand types 
with a simple T-rost on which the turner’ rests the tools to deal with 
the work revolving between centres, and the copying or Blanchard 
lathes, in which a master form or copy is rotated and caused by the 
contact and coercion of a roller to move the cutter rest in a corre- 
sponding fashion, so that the work is cut away until it exactly 
matches the shape of the copy. 

Sand -papering machines, which finish the surface of wood to a 
liigh degree, deal with both fiat and curved faces. Flat boards, 
panels, &c., can be done by contact against revolving drums or 
disks covered with glass-paper, being fed along over them by hand 
or by rotating rollers. In one class of machine a revolving disk is 
placed at the end of a series of jointed arms, by which the disk can 
be moved about over the work resting on a table underneath. 

XIII. — MF.A.SU U KMENT 

An advance of the greatest importance made in mechanical 
engineering is that of measurement. Since the beginning of the ipth 
century steady movement has been going on in this direction until it 
seems impossible that much greater refinement can now be looked for. 
Probably the chief advances to be expected will lie in the general 
extension in workshop practice of the knowledge already acquired, 
rather than in the acquisition of higher degrees of refinement. 

Methods of measurement adopted in woodworking have but little 
application in high class engineers*' work. They are adopted, how- 
e\ cr, to a considerable extent in the mestal trades which are allied 
to engineering, as sheet metal working, girder work, <S:c. When a 
carpenter or joiner sets about con.structing a door, window sash, 
roof or box he takes a two-foot rule, a flat lead pcmcil, and marks ofi 
the (limejn.sions and lines by which he intends to work. If he has to 
work very carefully, then instead of using a pencil he cuts a line 
with the edge of a keen scribor or chiscl-like tool, by which to .saw, 
plane or chisel. If outlines arc curved, the compasses are brought 
into requisition, an<l these cut a fine line or lines on the surface of 
the wood. But in any case the eye alone judges of the coincidence 
«>f the cutting with the lines marked. Whether the tool u.s<k1 be saw, 
chisel, gouge or plane, the woodworker estimates by sight alone 
whether or not the lines marked are worked by. 

The broad difference between his method and that of the engineer's 
machinist lies in this, that while the first tests his work by llie uyo, 
the .second judges of its accuracy or otherwise by the sense of touch. 
It may seem that tliere cannot tie very much difference in these two 
methods, but there is. To the first, the sixty-fourth part of an inch 
is a fine dimension, to the second one-thousandth of an inch is ratlicr 
coarse. Now the thickness of tissue paper is about one- thousandth 
of an inch, and no one could possibly work so closely as that by the 
eye alone. Engineers’ steel rules usually have one inch which is 
divided into one hundred parts. Tolerably keen sight is required 
to distinguish tliose divisions, and few could work by them by ocular 
measurement alone, that is, by placing them in direct juxtaj)osition 
with the work. A thousandth part of an inch seems by com- 
parison a fine dimension. But it is very coarse when considered 
in relation to modem methods of measurement, In what arc called 
“ limit gauges " the plugs and rings arc made of slightly different 
dimensions. If a plug is made a thousandth of an inch less than 
its ring it will slip though it easily with very perceptible slop. 
The common rule is therefore scarcely .seen in "a modern macliine 
.shopi while the common callipers fill but a secondary place, their 
function having been invaded by the gauges. A minute dimension 
cannot be tested by lines of division on a rule, neither can a dimen- 
sion which should be fixed be tested with high precision with a 
movable calliper of ordinary type. Yet it must not bo .supposed 
that the adoption of the system of gauging instead of the older 
method.s of rule measurement relieves men of responsibility. The 
instruments of precision require delicate handling. Hough forcing 
of gauges will not yield correct results. A clumsy workman is as 
much out of place in a modern machine shop as he would be in a 
watch factory. Without correctncs.s of measurement mechanical 
constructions would be impossible, and the older device of mutual 
fitting of parts is of lessening value in face of the growth of the inter- 
changeable system, of international standards, and of automatic 
machine tools which are run with no intervention save that of feeding 
stock. 

The two broad divisions ol measurement by sight and by contact 
are represented in a vast number of instruments. To the first- 
named belong the numerous rules in wood and metal and with 
English and metric divisions, and the scales which are used for 
.setting out dimensions on drawings smaller than those of the real 
objects, but strictly proportional thereto. second include all 


the gauges. 'rh<-.sc i.ru either fixed or movable, an important sub- 
division. The iirst embrace two groups — one for daily workshop 
service, the other for testing and correcting tlie wear of these, hence 
termed ‘ ' reference gauge.s. ' ' 'J'liey arc ei ther made to exact standard 
sizes, or they embody " limits of tolerance," that is, allowances for 
certain classes of fits, and lor the minute degrees of inaccuracy 
which arc permissible in an interchangeable .system of manufacture. 
The mo\M,i;)lc group includes a mosiible portion, either correspond- 
ing with one log of a calliper or having an adjustable rod. with pro- 
vi.sion for precise measurement in the form of a vernier or of a screw 
thread divided micronK'trically. 1'hesc may be of general character 
for testing internal ov external diameters, or for special functions 
as screw threads. Subtitles indicate some particular aspect or 
design of the gauges, as " plug and ring," calliper," " horse.shoe," 
" depth." "rod," " end measure," «S:c. So severe arc the require- 
ments demanded of instruments of measurement that the rnanu- 
facture of the finer kind.s remains a speciality in the hands of a v cry 
few firms, The cost and experience neco.ssfiry are so great tliat 
prices rule high for the best instruments. A.s tlicso, however, are 
not required for ordinary workshop use, two or three grades are 
manufactured, the limits of inaccuracy being usually stated and a 
guarantee given thiit these are not exceeded. 

Measurement by Hules and Scales .' — 'rhe rules are used 

for marking off distances and dimensions in conjunction with other 
instruments, as scribers. compasses, dividers, squares; and for test- 
ing and chocking dimensions when marked, and work in course of 
reduction or erection, directly or from callipers. They are made in 
boxwood and in steel, the lattei- being either rigid or flexible, as 
when required to go round curves. Rules sire fitted in combmation 
with other instruments, as sliding callipers, squares, depth gauges^ 
S:c, I'he scales are of boxwood, of ivory, the value of which is dis- 
counted by its shrinkage, and of paper. They are of fiat section 
with bevelled edge.s, and of oval and of trianguUir sections, each 
giving a thin edge to facilitate readings. They are fully divided, 
or open divided ; in the first case each division is alike subdivided, 
in the second only the end onc?s are thus treated, 

Tbe Gauges. Fixed These now embrace several kinds, 

the t>q>ical forms being represented by the cylindrical or plug and 
ring gauges and by the calliper form dr snap gauges. The principle 
in each is that a definite dimension being embodied in the gauge, 
the workman has not to refer to the rule, either tlireclly or through 
the medium of a calliper. This distinction, though .slight, is of 
immense importance in modern manufacturing, liroadly it corre- 
.sponds with the diflerence between the older hcterogeneou.s and the 
present intcrcluingeablo systems. 

Plug and Ring Gauges . — The principal ones and the originals of 
all the rest, termed Whitworth gauges after the inventor, arc the 
plug and ring gauges (fig. A and 
B). The principle on which they 
depend is that it the two gaug(?s are 
made to fit with perfect accuracy, 
without tightness on the ont; hand 
or slop on the other, then any 
work which i.s measured or turned 
and bored or ground by them will 
also fit with equal accuracy. Bored 
holes arc tested by the plug gauge, 
and .spindles are tested by the 
ring gauge, and such spindles and 
holes make a close fit if the work 
is done carefully. Of cour.sc, in prac- 
tice, there is very much variation in 
the chaiacter of the work done, 
and the finest gauges are too fine 
for a large proportion of engineers* 
work. It is ]K)ssible to make these Fig. 67. 

gauges witliin inch. ^ ^ Plug anti ring gauges. 

But they are seldom required so c, Difierence gauge, 

fine as that for shop use; is Stepped reference gauge, 

generally fine enough. For general 

.shop work the gauges are made to witliin aliout oi an 

inch. Standard gauges in which the plu^ and ring are of the 
.same diameter will only fit by the application of a thin film of oil 
and by keeping the plug in slight inovcmtmt within the ring. 
Without these precaunmis tlie two would " seize " so hard that they 
could not bo separated without force and inj ury. 

Plug and Ring v. Horseshoe Gauges . — The horseshoe, snap or 
calliper gauges (fig. 68) are often used in prtsferenco to the plug and 
ring types. They are preferred because the surface.s in contact 
are narrow. These occur in various designs, with and without 
handles, separately and in combination and in a much larger range 
of dimensions than the plug and ring. Ring gauges are not quite 
such delicate instruments as the fixed calliper gauges. But since 
they measure diameter only, and turned work is not always quite 
circular, the calliper gauges are not so convenient for measurement 
as the round gauges, which fit in the same manner as the parts have 
to fit to one another. 

Fixed Gauges, Limit Gauges . — Some fit.s have to be what 
is termed in the shops " driving fits," that is, so tight that they 
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have to be effected by driving with a hammer or a i:>ress, while 
others have to be "working fits/* suitable^ say, for the revolution of 
a loose pulley on its shaft or of an axle in its Wrings. The '* limit *' 
or '* difference gauges ** (figs. 67 and 68) are designed for producing 
these working fits; that is, the jdug and ring gauges differ in dimen- 
sions so that the work bored will drive tightly, or slide freely over 




the work turned. These are variously sub-classified. The system 
which is generally accepted is embodied in the gauges by the Newall 
Engineering Co. These embrace force fits, which require the applica- 
tion of a screw or hydraulic press; driving fits, that require less 
power, as that of a hammer; push fits, in which a s])indle can be 
thrust into its hole by hand; and running fits, such as that of shafts 
in bearings. Fixed gauges arc made for each of these, but as this 
involves a heavy outlay the Newall firm have adjustable limit 
gauges (fig. 68, D) for external dimensions, the standard plug being 
used for holes. The setting is done by screwed plugs or anvils 
adjusted by reference bars. In all these gauges the go on ** and 
" not go on *’ ends respectively arc stamped on the gauge, or the 
equivalents of + and — . 

Fitted Reference Gauges. Reference Disks and End Measuring 
Shop working gauges become in time so damaged by service 
that they fail to measure so accurately as -when new. To correct 
these errors referemee gauges are provided, by which the inaccuracy of 
the worn ontis is brought to the test. These are never used in the 
shops for actual measurement of work, but are only kept for chocking 
the truth of the working gauges. They include disk, stepped and 
end measurement gauges. The disk and the stepped arc used for 
testing the ring gauges, the stejpped kind comprising essentially a 
collection of disks in one piece (fig. 67, D). The end measure pieces 
ttrst the external gauges. The end measure standard lengths 
made by the Pratt & Whitney Co, are so accurate that any sizes 
taken at random in any numbers from J in, to 4 in., varying by 
sixteenths of an inch, will, when placed end to end, make up an exact 
length; this is a difficult test, since slight variations in the lengths of 
the components would add up materially when multiplied by the 
number of pieces. The (?nds are ground off with diamond dust or 
emery in a special machine under water, and are so true that one 
piece will support another by cohesive force, and this though the 
surfaces are less than i in. square. 

Movable GawgM.— This extensive gioup may be regarded as 
compounded of the common calliper and the Whitworth measuring 
macnine. They are required when precise dimensions have to be 
ascertained in whole numbers and minute fractional parts. They 
combine the sense of touch by contact, as in the callipers, with the 
exact dimensions obtained by inspection of graduated scales, cither 
the vernier or the micrometer screw. If gauges must not vary by 
more than which is the limit imposed by 

modern shop ideals, then instruments must be capable of measuring 
to finer dimensions than this. Hence, while the coarser classes of 
micrometers read directly to part of an inch, the finest 

measure up to of an inch, labout 200 times as fine as the 

diameter of a human hair. They range in^ price correspondingly 
from about a sovereign to £100, 

The Callipers . — Common callipers (fig. 69) are adjusted over or 
within work, and the dimensions are taken therefrom by a rule or a 
gauge. They usually have no provision for minute adjustment 
beyond the gentle tapping of one of the legs when .setting. In some 
forms screw adjustment is provided, and in a few instances a vernier 
attachment on the side of t ne pivot opposite to the legs. 

Vernier Callipers . — The vernier fitting, so named after its inventor, 
Pierre Vernier, in 1631, is fitted to numerous callipers and calliper 
rules. It is applied to callipers for engineers' use to read to 
of an inch without requiring a magnifier. The beam of the calliper 
is divided into inches and tenths of the inch, and each tenth into 


fourths and the vernier into twenty-five parts, or the beam is divided 
into fiftieths of an inch (fig. 70) and the vernier has 20 divisions to 
19 on the rule. The calliper jaws are adapted to take both external 
and internal dimensions. These " beam callipers " arc also made 
for metric divisions. Minor variations in design by different 
manufacturers arc numerous. 



Fig. 69. — Callipers. 

A, Ordinary external type, adjusted by tapping the legs. 

B, Type adjusted by screw in auxiliary leg. 

C, Screw callipers, opened by contraction of curved spring and closed 

by nut. 

D, Self- registering calliper, with pointer moving over quadrant. 

K, Common internal type. 

F, Screw type with spring, 

G, Combined internal and external for measuring chambered holes. 
11, Compass calliper for finding centres. 

J , Keyhole calliper for measuring from liole to outside of boss. 




Fig. 71. — Measuring Machine. (The Newall Engineering Co.) 

A , Hollow base or bed, mounted on three points. 

B, Measuring or fast headstock. 

C, Movable head, or tailstock. 

D, Spirit-level to indicate alterations in length of piece being 

measured due to changes in temperature, termed the indi- 
cator or comparator. 

E, Measuring screw. 

F, Nut for rapid adjustment of ditto. 

G, Knob of speed screw for slow movement of ditto. 

H, Dividing and measuring wheel. 

/, Vernier or reading bar. 

a, a, Points between which contact is made. 
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MicYomeUr Callipers are the direct offspring of the Whitworth 
measuring machine. In the original form of this machine a screw 
of 20 threads to the inch, turned by a worm-wheel of 200 teeth 
and single-threaded worm, had a wheel on the axis 01 the worm with 
250 divisions on its circumference?, so that an adjustment of 1^*0 of 
an inch was possible. The? costly measuring machines made to-day 
have a dividing wheel on the screw, but they combine modifications 
to ensure freedom from error, the fruits of prolonged experience. 
Good machines are made by the Whitworth, the Pratt & Whitney, 
the Ncw-all (fig. 71), and the Brown & Sluirpe firms. These are 
used for testing purposes. But there are immejnsc numbers of small 
instruments, the micrometer callipers (fig. 72), made for general 
siiop use, measuring directly to ^ ^ 
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Fig. 72.— Aiiorometer Callipers. (Brown & Sharpe Mfg. Co.) 

A, Frames. a, Adjusting nuts for taking up 

if. Anvil or abutment. wear. 

C, Hub divided longitudinally. b, Clamping nut. 

£>, Spin lie with micrometer Ratchet stop, which .slips under 

screw'. ^ undue prc.ssurt? to ensure 

E, Thimble, divided circularly. uniform measurement. 


hands of careful men easily to half and quarter thousandths; these 
cost from £1 to £1, los, only. In these the subclivi.sion of the turns 
of the screw' is effected by circular graduations. Usually the screw 



a 

Fig. 73.— Beam Micrometer Callipers. 

A, Beam. C, Abutment block with screw 

i’. Head, adjustable by equal c for fine adjustment, 

inch divisions, by Imes a, a, d, Clamping screws, 
or holes 6, b, and plug b\ D, Micrometer, 
holes bushed. e, Anvil. 


pitch is to the inch, and the circular divisions number 25, so that 
a movement of one division indicates that the screw has been ad- 
vanced ^ of or of an incli. l^o vision for correcting or 
taking up the effects of w(?ar is included in these designs (f.g. at 
a in fig. 72), and varies with different manufacturers. A vernier is 
sometimes fitted in addition, in very high class instruments, to the 
circular divisions, so that readings of ten thousan Uhs of an inch can 
Ih.* taken. Beam micrometer callipers (fig. 73) take several inches 
in length, the micrometer being reserved lor fractional parts of the 
inch only. 

Depth Gauges . — It is often necessary to measure the depth of 
one portion of a piece of work below another* part, or tlic height of 
one ix)rtion relatively to a lower one. To hold a rule ptTpcndicularly 
and take a sight is not an accurate method, becaiist? the same 
objections api)iy to this as to rule measurement in gi^neral. There 
are many depth gauges made with rult? divisions simply, and then 
these have the advantage of a shonldertjd face which r(?sts uptm the 
upper portion of the work and Iroin which the rule nieasurenient is 



Fig. 74. — Depth Gauges. 


A, Plain round rod a, sliding in head b, and pinched wuth screw r. 

Jl, Rule «, graduaterl into inches or metric divisions, slicling on head 
6, in gr(K)ved head of clanqiing screw c. 

C, Sloconil) dtjpth gauge, fitted with micrometer, a, Rod marked in 
half inclujs, sliding in head b; c, hub; d, tliinible corresjioiuling 
with similar divided parts in tin* micrometer callipers; r, clamp- 
ing screw. 

taken (fig. 74). These generally have a tdamiiing arrangement. 
But for very accurate w'ork cither llie vernier or the? micrometer 
fitting is aiijilied, so that dejiths can be measured in thousandths 
of an inch, or sometimes in sixty-fourths, or in metric subdivisions. 



Fig. 75. — Rod Gauges. 


A, Pratt & Whitney gauge, a, Tulxj split at ends; b, 6, chucks 
clamping tube on plain rod c, and screw'ed end d. Rough 
adjustment is made on rod r, of wliich several are provided; 
fine adjustment is by screwed end d. 
if, Sawyer gauge, a, Body; b, extension rods for rough adjust- 
ment, several being suppli(?d and pinched with screw r; 
d, screwed end with gradnatcid head ; e, reading arm extending 
from body over graduations; /, clamping screw. 

Eod Gauges . — When internal diameters have to be taken, too 
large for plug gauges or callipers to span, the usual custom is to .set 
a rod of iron or steel across, file it till it fits the bore, and then 
measure its length with a rule. More accurate as well as adjust- 
able are the rod gauges (fig. 75) to which the vernier or the micro- 
meter are fitted. These occur in a few varied designs. 

.Screw Thread Gauges . — The taking of linear dimensions, though 
provided for so admirably by the systems of gauging just dis- 
cussed, docs not cover the important section of screw measurement. 
This is a department of the highest importance. In most English 
shops the only test to-day of the size of a screw or nut is the use 
of a standard screw or nut. That there is variation in these is 
evidenced by the necessity for fitting nuts to bolts when large 
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numbers of these arc being assembled, after they have been used of an inch (fi^. They arc used in some kinds of lathe chuck 
in temporary erections or when nuts are brought Irom the stores , work, but their principal value is in fitting and erecting the finer 
to fit studs or bolts cut in the shop. This method may suffice in ; mechanisms, 
many classes of work, but it is utterly unsuited to an interchange- ; ^ 

able system; and when there is a fair amount of the latter firms Li 

sometimes make tlircad gauges of their own, in general form hkc 1 \ l\ 

the plug and ring gauges, using a hard quality of steel for small 1 \ui 

si^es or a tough quality of cast iron for the larger. These, though / Irl 

not hardened, will endure for a Jong time if treated carefully. But " x \ y 
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Fio, 76.— Screw Thread Gauges. (Pratt & Whitney Co.) 

Af Plug gauge ; a, size of tapping hole; b, thread. 

S, Ring gauge ; a, pins to prevent lateral movement; adjusting 
screw for opening gauge ; p, screw for closing ditto. 

though very useful and far better than none at all they lack two 
essentials. They are simj)ly accommodation gauges, made to an 
existing tap or die, and do not therefore embody any precise abso- 
lute measurement, uor do they include 
any means for measuring variations from 

standard, nor arc tlic^ hardened. To | g | 

produce gauges to fulfil tljcsc require- B. H a I 

ments demands an original standard to ^ 

work by, micrometriu measurements, and 

the means of grinding after the harden- r 

ing process. These requirements are r — . 

farfiirc<l in the scr(*w thread gauges and 

callipers of the Pratt & Whitmy and the L 

Brown <& Sharpe companies. The essen- 

tial fea'ture of a screw gauge is that it — ^ 
measures the sides of the threads with- ^ 

out ri.sk of a possible false reading due 
to contact on the bottom or top of the 

V. This is fulfilled by flatting the top T ^ 

and making the bottom of the gauge 

keen. 'I’he fh-.itt & Whitney gauges are ' '' 

made as a plug and ring (fig. 76), the 

I)lug being solid and the ring cajiablc of 

precise adjustment round it. There is a c ^ 14.. 

a plain round end, ground and lapped iS, Surface plate, a 

exactly to the standard size of the bottom ^ w 

of the thread, a dimension which is Large nbbed str 

obliterated in the tlircadcd end btjcause of the bottoms of the 
angles being made keen for clearance, There are three kinds of 
this class of gauge made; the first and most expensive is hardened 
and ground m the angle, while the second is hardened but not 
ground. The first is intended for use when a very perfect gauge 
is required, the second for ordinary shop usage. The third is 
made unhardened for purposes of reference simply, and it is 
not brought into contact with the work to be tested at all, 
but measurements arc taken by callipers; in every detail it repre- 
sents the standard threads. The Brown & Sharpe appliance is 
of quite a diilerent clmractcr. It is a micrometer calliper having 
a fixed V and a movable point between which the screw to be 
measured is embraced. By the reading of tlie micrometer and 
the use of a constant the diameter of any thread in the middle 
of the thread can be estimated. 

MisceU^neous.-^Thu foregoing do not exhaust the gauges. There 
are gauges for the sectional shapes of screw threads of all pitches, 
gauges for drilled holes that have to be screwed, gauges for the 
depth and thickness of the teeth of gear-wheels, gauges for the tapers 
of machine spindles, gauges for key-grooves, &c. There are also 
the woodworker's gauges — the markug and cutting, the panel, 
the mortise and the long-tooth. 

Indicators are a small group of measuring instruments of a rather 
peculiar character. They magnify the most minute error by adapta- 
tions of long and short lever arms. The Bath, the Starrett and the 
Brown ft Sharpe are familiar in high-class shops. Some simply 
magnify inaccuracy, but in one type an index reads to thousandths 


Fig. 77.—Indicator. 

Base; B, stem; C, arm; D, pointer or feeler, pivoted at 
a, and magnifying movement of the work E upon the scale b\ 
l\ spring to return D to zero. 

Surface Plates and Cognate Forms , — Allied to the gauges are the 
instrumcTits for testing the truth of plane surfaces ; the surface 
plates, straight-edges and winding strij^s. The origination of plane 
surfaces by scraping, until the mutual coincidence of three jdates 
is secured, was clue to Whitworth. These surface plates (fig. 78, A) 
fill an important place in workshop practice, since in the best 
work plane surfaces are tested on them and corrected by scraping. 
'I'o a large extent the precision grinding machines have lessened 
the value of scraping, but it is still retained for machine slides 
and other w(jrk of a .similar class. In the sho])s thert> are two 
classes of surface plates ; those employed daily about the .shops, 
the accuracy of winch becomes impaired in time, and the .standarcl 
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Af Surface plate; «, protecting cover for ditto C, Common sciuarc. 

when not in use. D, Square with adjustable blade. 

B, Large ribbed straight-edge. 

) bottoms of the j)late or plates employed for test and correction. Straight-edges 
ire three kituKs of arc* <lerived from the surface plates, or may be originated like them, 
nsive is hardened The largest are made of cast-iron, ribbed and curved on one edge, 

iiardenecl but not to prevent flexure, and provided ^ ^ 

/ery perfect gauge with feet (fig. 78, B). But the f t' / 

c. The third is smaller straight-edges are gener- ' 

simply, and it is ally parallel, and a similar pair ^ 

be tested at all, constitutes " winding strips," by 
jry detail it repre- which any twist or departure 
larpe appliance is from a plane surface is detected. 

Lcr calliper having Squares, of winch there are iiumtT- 
the screw to be ous designs (fig. 78, C and JD), are 

i micrometer and .straight-edges set at right angles. 

sad in the middle Bevels or bevel-squares (fig. 79), 

are straight-edges comprising a i — ■ 

he gauges. There .stock and a blade, which arc ad- ~ I 

sads of all pitches, justablc for angle in relation to B 

sd, gauges for the each other. Shop protractors often pic, -q 

mges for the tapers include a blade adjustable for ^ Common bevel 
D. ThMC axe also angle, a bevel with gradiia- g Universal bevd for testing 

itting, the panel, tions. Spint-lcvels test the hon- ancles 

zontal truth of surfaces. Many ^ 

uments of a rather levels have two bubble tubes at right angles with each other, one 
te error by adapta- of which tests the truth of vertical faces. Generally levels have 
le Starrett and the flat feet, but some arc made of V-section to fit over shafting. The 
ps. Some simply common plumb-bob is in frequent use for locating the vertical 
ids to thousandths position of centres not in the same horizontal plane. When a 
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plumb-bob is combined with a parallel straight-edge the term plumb- 
rule is applied. It tests the truth of vortical surfaces more accurately 
than a spiiit-lcvel, (J. G. H.) 

TOOLE9 JOHN LAWRENCE (1832-1906)^ English actor, son 
of an old employ^ of the East India Company who for mciny years 
acted as toast-master in the City of London, was bom in London 
on the i2th of March 1832. He was educated at the City of 
London School, and started life in a wine merchant’s oftice; but 
his natural propensity for comic acting was not to be denied, and 
after some practice as an amateur with the City Histrionic Club, 
he definitely took to the stage in 1852, ai>pearing in Dublin as 
Simmons in The Spitalfields Weaver. He gained experience in 
the provinces, and in 1854 made his first professional appearance 
in London at the St James’s Theatre, acting Samuel Pepys in 
The King's Rival and Weazcl in My Friend the Major. In 1857, 
having just had a great success as Paul Pry, he met Ilcnr\- 
Irving in Edinburgh, and recommended him to go to London; 
and tiieir friendship remained thenceforth of the closest kind. 
In 1858 Toole joined Webster at the Adclphi, and established 
his popularity as a comedian, among other parts creating Joe 
Spnggins in let on park fran^ais. In 1868 he was engaged at 
the Gaiety, appearing among other pieces in Thespis, the first 
Gilbert and Sullivan collaboration. His fame was at its height 
in 1874, when he went on tour to the United State.s, but he failed 
to repn^duce there the success he had in England. In 1879 he 
took tlie Folly Theatre in London, which he renamed “Toole’s” 
in 1882. He was constantly away in the provinces, but he f)ro- 
duced here a number of plays; H. J. liyron’s Upper Crust and 
Auntie; Pinero’s Hesters Mystery and Girls and Roys; burksques 
such as Paw Claudian, and, later, J. M. Barrie’s Walker ^ London, 
But his appearances gradually became few'er, and after 1893 1 ^^ 
was seen no more on the London stage, while his theatre was 
pulled down shortly afterwards for an extension of Charing Cross 
Hospital. He published his reminiscences in 1888. Toole 
married in 1854; and the death of his only son in 1879, and later 
of his wife and daughter, had distressing effects on his health; 
attacks of gout, from i886 onwards, cnpjded him, and ultimately 
he retired to Brighton, where after a long illness he died on the 
30th of July 1906. in his prime he wus immensely popular, 
and also immensely funny in a way which depended a good deal 
on his tricks and delivery of words. He excelled in what may 
be called Dickens parts— combining humour and pathos. He 
w'as a good man of business, and left a considerable fortune, 
out of which he made a number of becjuesls to charity and to 
his friends. His genial and sympathetic nature was no less 
con.spicuous off the stage than on it. 

TOOMBSi ROBERT (1810-1885), American political leader, 
was bom near Washington, Wilk(?s county, Georgia, on the 
2nd of j uly 1810. He was educated at Franklin College (univer- 
sity of Georgia), at Union College, Schenectady, New York, 
from which he graduated in 1828, and at lh(? law school of the 
university of Virginia. He was admitted to the bar in 1830, 
and served in the Georgia House of Representatives (1838, 
i84o--i84i and 1843-1844), in the Federal Hou.se of Represen- 
tatives (1845-1853), and in the United States Senate (1853- 
1861). He opposed the annexation of Texas, the Mexican War, 
President Polk’s Oregon policy, and the Walker Tariff of 1846. 
In common with Alexander H. Stephens and Howell Cobb, he 
supported the Compromise Measures of 1850, denounced the 
Nashville Convention, oppo.sed the Secessionists in Georgia, and 
helped to frame the famous Georgia platform (1850). His 
position and that of Southern Unionists during the decade 1850- 
1860 has often been misunderstood. They disapproved of 
secession, not because they considered it wrong in principle, 
but because they considered it inexpedient. On the dissolution 
of the Whig party Toombs went over to the Democrats. He 
favoured the Kansas-Nebraska Bill, the admission of Kansas 
under the Lecompton Constitution, and the English Bill (1858), 
and on the 24th of June 1856 introduced in the Senate the 
Toombs Bill, which proposed a constitutional convention in 
Kansas under conditioas which were acknowledged by various 
anti-slavery leaders as fair, and which mark the greatest con- 


cessions made by the pro-slavery senators during the Kaasas 
stnigglc. The bill did not provide for the submission of the 
constitution to popular vote, and the .silence on this point of the 
territorial law under which the Lecompton Constitution of 
Ktmsas was framed in 1857 was the crux of the Lecompton 
struggle (see Kansas). In the presidential campaign of i860 
he supported John C. Breckinridge, and on the 22nd of December, 
soon after the elect ion of Lincoln, sent a telegram to Georgia 
which asserted that “ secession by the 4tb of March next should 
be thundered forth from the ballot-box by the united voice of 
Georgia.” He delivered a farewell address in tlie Senate 
(Jan. 7, 1861), returned to Georgia, and with Governor Joseph 
E. Brown led the fight for sec'ession against Stephens and 
Herschel V. Johnson (1812-1880). His influence was a most 
powerful factor in inducing the “ old-line Whigs ” to support 
immediate secession. After a .short term as .secretary of stale in 
President Davis’s cabinet, he entered the army (July 21, 1861); 
and served first as a brigadier-general in the army of Noi Ihtrn 
Virginia, and after 1863 as adjutant and inspector-general of 
General G. W. Smith’s division of Georgia militia. He then sjient 
two years in exile in Cuba, France and England, but returned to 
Georgia in 1867, and resumed the practice of law. Owing to his 
refusal to take the oath of allegiantu', he was never reslort'd to the 
full riglits of cilizcn.sliip. He died at his home in Washington, 
Georgia, on the 15th of DecembiT 18S5. 

See Pleasant A. StoviiJl, Robert 'J 00 mbs, Statesman, Speaker, 
Soldier, Sat^c (New York, 1892). 

TOOTHWORT, the popular name for a small British plant of 
curious form and growth, known botunically as Lathraea squa~ 
maria. It grows para.sit.ically on roots, chiefly of hazd, in shady 
places such as ludge sides, it consists of a branched whitish 
underground stem closely covered with thick fleshy colourless 
leaves, which are bent over so as to hide the under-surface; 
irregular cavities communicating with the exterior are formed 
in the thickness of the leaf. On the inner wall of these chambers 
are stalked hairs, which when stimulated by th(^ touch of an 
insed send out delicate filaments by means of which the insed 
is killed and digested. The only portions that appear above 
ground are the short flower-bearing shoots, which bear a spike of 
two-lipped dull j)urp)l(* flowers. 'Jhc scah^s which represent the 
leaves also secrete water, which escapes and softens the ground 
around the plant. Lathraea is closely allied to another British 
parasitic filant, broomrape {Orohanche), 

TOOWOOMBA, a town of Aubigny county, Queensland, 
Australia, 76 m. by rail W. by N. of Jjiswich, and 101 rn. from 
Brisbane. It is situated on the summit of the Great Dividing 
Range, and is the c!entrc of the rich pastoral and agricultural 
district, of I Lirling Downs. The chief buildings are the town-hall, 
a large theatre, a school of arts and a library; the Christian 
Brothers College and several handsome churches. The industries 
are brewing, tanning, soayi-boiling, flour-milling, malting, iron- 
founding, saw-milling and jam-making.' Vineyards are culti- 
vated by a German colony and large quantities of wine are made. 
The town received a municipal charter in i860, and during th(‘ 
governorship of Lord Lamington (1896-1897) became the summci 
re.sidcnce of the governor and his staff. Pop. (1901), 9137; 
within the five-mile radius, 14,087. 

TOP (cf. Dan. top, Ger. Topf, also meaning pot), a toy consist- 
ing of a body of conical, circular or oval shape with a point 01 
peg on which it turns or is made to whirl. The twisting or whirl 
ing motion is applied by whipping or lashing when it is a “ whip 
ping top ” or “ petg-top,” or by the rapid unwinding of a string 
tightly wound round a head or handle. When the body is 
hollow this results in a whirring noise, whence the name “ hum- 
ming top.” Other kinds of tops are made as supports for coloured 
disks which on revolving show a kaleidoscopic variation of 
patterns. The top is also used in certain games of chance, when 
it is generally known as a “ teetotum.” There are many references 
to it in ancient classical literature. The Greek terms for the 
toy are which was evidently the whipping or peg top 

(Arist. Birds, 1461), and <rTpo/StA.o«, a humming top, .spun by a 
string (Plato, Rep. iv. 436 E.). In Homer (Jl. xiv. 413) the word 
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orrpofjifio^ seems to point to the humming-top. The Latin name 
for the top was turbo. This word and the Greek are 

sometimes translated by “ top ” when they refer to the 
instrument used in the Dionysiac mysteries, which, when 
whirled in the air b)- a string, produced "a booming noise. This 
was no doubt the equivalent of the “ bull roarer ” Strutt 

{Games and Pastimes y 491) says that the top was known in 
England as early as the 14th century. For the scientific; 
properties of the top see Gyroscope and Gyrostat. 

This word must be distinguished from that signifying the liighest 
or uppermost part of anything. It y>pcars to have meant origin- 
ally i\ tuft or crest of hair; cf. Gcr. Sfopf, Du. top, Icel. toppSy &r.; 
it is allied to Eng. “ taj),'^ a spike for a cask, and “ tip/* point. 
Some etymologists have identified the two words, the toy being 
so called from s]>inning on its top or tip, but the two German 
forms seem to provx* conclusively tliat the words are different. 

TOPAZ, a mineral usually found in connexion with granitic | 
rocks and used, when fine, as a gem-stone. It is believed that 1 
Hk; topaz of modern mineralogists was unknown to the ancients, ■ 
and that the stone described under the name of roirafioc, in 
allusion to its occurrence on an island in the Red Sea known as 
TOTrdftos was the mineral which is now termed chrysolite 
or peridot (i 7 .v.)' ^ Hebrew pitdah, translated “ topaz ” in 
the Old Testament, may also have been the chrysolite. 

Topaz crystallizes in the orthorhombic .system, usually with a 
prismatic habit (figs. 1 and 2). Many of the crystals, like those 
from Saxony and Siberia, arc rich in faces, and present with the 
prisms a complicated combination of pyramids and domes. The 
faces of the prism-zone are usually .striated vertically. Doubly 
terminated crystals are rare, and sometimes appiu-ently hemi- 
morphic. The mineral presents a perfect cleavage transverse 



Fni. 1. Fig. 2. 


to the long axis of the prism, and the cleavage-plane often has a 
pearly lustre. The chemical composition of the topaz has given 
rise to much discussion, but it is now generally regarded as an 
aluminium fluo-silicate having the formula Al^FySiO^. It was 
shown by Professor S. L. Penfield and Mr J, C. Minor that the 
fluorine may be partially replaced by hydroxyl. When strongly 
heated topaz suffers considerable loss of weight. Sir D. Brewster 
found in topaz numerous microscopic cavities containing fluids, 
some of which have received the names of brewsterliniie and 
cr)T)tolinitc. Possibly some of the liquid inclusions may be 
hydrocarbons. 

The topaz, when pure, may be colourle.ss, and if cut as a 
brilliant has been mistaken for diamond. It has, too, the 
pme specific gravity, about 3*5. It is, however, greatly 
inferior in hardness, the hsirdness of topaz being only 8 ; and it 
has lower refractivity and dispersive powers : moreover, being an 
orthorhombic mineral, it possesses double refraction. From 
phenacite and from rock-crystal, for which it may be mistaken, it 
is distinguished by being biaxial and by having a much higher 
.specific gravity. The topaz becomes electric by heating, by 
friction or by pressure. Colourless limpid topazes are known in 
Brazil as pingos d'agoa, or ** drops of water, w'hilst in England 
they pass in trade as minas novas,'' from a locality in the 
state of Minas Geraes in Brazil. 

Coloured topazes usually present various shades of yellow, blue 
or brown. The pleochroism is fairly marked, the colour of the 
shcrry-ycUow crystals from Brf^zil being generally resolved by the 


dichroscope into a browmsh-ycllow and a rose-pink. I’he colour 
in many cases is unstable, and the brown topazes of Siberia are 
.specially liable to suffer bleaching by exposure to sunlight. In 
1750 a Parisian jeweller named Dumclle discovered that the 
yellow Brazilian topaz becomes pink on exposure to a moderate 
j heat, and this treatment has since been extensively applied, so 
that nearly all the pink topaz occurring in jewelry has been 
artificially heated. Such “ burnt topaz " is often known as 

Brazilian ruby," a name applied also to the natural red topaz, 
which, however, is excessively rare. ** Brazilian .sapphire " is 
the term sometimes given to blue topaz, but the colour is usually 
pale. The delicate green topaz has been incorrectly called 
aquamarine, which is a name applicable only to the sea-green 
beryl (q,v,). According to A. K. CoomAraswimy, yellow sapphire 
' is often sold as topaz in Ceylon, where yellow topaz is unknown, 
whilst pink corundum is frequently called there " king topaz." 

The topaz is cut on a leaden wheel, and polished with tripoli. 
It is generally step-cut, or table-cut, but its beauty is best 
developed when in the form of a brilliant. Cut topazes of 
large size are known, and it is said that the great ** Braganza 
diamond " of Portugal is probably a topaz. 

Topax iisii.'i.lly occurs in granitic and gneissose rocks, often in 
greisen, and is comn\only associated with cassiterite, tourmaline and 
beryl. It seems to have bcim formed, in many cases, by pneumato- 
lytic action. In the west of England it is found in Cornw.-iU, 
notably at St Miebaefs Mount and at Cligga Head near St Agnes. 
It occurs also in lamdy Island. The finest British tot)az is found 
in the Cairngorm group of mountains in the central Highlands, 
especially at Ben a Buird. Rolled pebbles occur in the bed of the 
Avon in Banffshire. Beautiful, though small, crystals occur in 
the drusy cavities of the granite of the Mourne Mountains in 
Ireland. The famous topaz-rock of the Schncckcnstcin, nt'ar 
Auerbach, in Saxony, yields pale yellow crystals, formerly cut Tor 
jewelry, and it is said that these do not become pink on heating. 
Fine topazes occur in Russia, at several localitii^s in the Urals and 
in the Adun-chalon Mountains, near Nerchinsk, in Siberia. A very 
fine series from the Koksharov collection is in the British Museum. 
Beautiful cry.stals of topaz arc found in Japan, especially at Taka- 
yaina in the province of Mino, and at Tanokamiyama in Onii 
province. Ceylon and Burma occasionally yield topazc.s. Brazil 
IS a famous locality, the well-known .sherry-yellow crystals coming 
from Ouro Preto, formerly called Villa Rica, the capital of Minas 
Geraes, where they occur in a kaolinitic matrix, rc.sulting from tin* 
alteration of a mica-schist, wdiich is regarded by Professor O. A. 
Derby as a metamorphosed igneous rock. Topaz occurs in the 
tin-drifts of New South Wales, especially in the New England 
district; it has been di.scovcred in the Coolgardic goldfield, West 
Australia; and it is found also in the tinficlds of Tasmania and on 
Flinder.H Island in Bass's Strait. Fine to;[>az has been worked 
near Pike’s Peak in Colorado, and in San Diego county, California, 
'riie mineral occurs in rhyolite at Nathrop in Chaffee county and 
Chalk Mountain in Summit county, Colorado, and in trachyte 
near Sevier Lake, Utah. T'he occurrence of topaz in these volcanic 
rocks is very notable, and contrasts with its common occurrence 
in granites. It is found in like manner in rhyolite at San Luis 
Potosi in Mexico; and beautiful little limpid crystals accompany 
.sti‘eam-tin at Durango. Common topaz occurs in coarse crystals 
at many localities. A columnar variety from the tin-districts of 
Saxony and Bohemia, and from Mt BischofI in Tasmania, is 
known as pycniie (itvick^i, douse) ; whilst a coarse opaque topaz 
from granite near Falun, in Sweden, has been termed pyrophysa- 
litc (irDp, fire ; ^vtrav, to blow), in allusion to its behaviour when 
heated. 

” Oriental topaz " is the name sometimes given to yellow corun- 
ilum, a mineral readily distinguished from true topaz by superior 
hanlness and density. Yellow and smoke- tin tt^d (juartz or cairn- 
gorm, is often known as " Scotch topaz ” or '* Spanish tepaz," 
according to it.s locality; but these, on the contrary, are inferior 
in hardness and density. The chief differences between the three 
minerals may be seen in the following table, in which they are 
arranged in order of hardness, density and refractivity : *- 



Scotch 

Topaz, 

True 

Topaz. 

Oriental 

Topaz. 

IL'.rdness .... 
Specific gra\ ity . 
Refractive indices 
Crystallization 
Chemical composition 

7 

2’0 

1-54. I '55 
Hexagonal 
SiOa 

8 

3 5 

l Oi, I -62 
Orthorhombic 
Al^FeSiO^ 

9 

J 

170, *77 
Hexagonal 

aia 




(F. W. R.*)" 


TOPEKA^ a city and the county-seat of Shawnee county, 
Kansa««^ U.S.A.^ the capital of the state, situated on both sides of 
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the Kansas l-^iver, in the east part of the state, about 6o m.W. of 
Kansas City. Pop. (1900), 33,608, of whom 3201 were foreign- 
born (including 702 Germans, 575 Swedes, 512 English, 407 
Russians, 320 Irish, &o.) and 4807 were negroes; (tqio, census), 
43,684. It is served by the Al(‘hison, Topeka & Santa Fe, the 
Chicago, Rook Island & Pacific, the Union Pacific and the 
Missouri Pacific railways. The city is regularly laid out on a 
fairly level prairie bench, considerably elevated above the river 
and about 890 ft. above sca-level. Among its prominent build- 
ings are the United States government building, the Capitol 
(erected 1866-1903 at a cost of $3,200,589 and one of the best 
state buildings in the country), the county court-house, the 
public library (1882), an auditorium (with a seating capacity 
of about 5000), the Y.M.C.A. building, a memorial building, 
housing historical relics of the state, and Grace Church Cathedral 
(Protestant Episcopal). The city is the sec of a Protestant 
Episcopal bishop. In the Capitol are the library (about 6000 
volumes) and natural history collections of the Kansas Academy 
oi Science, and the library (30,000 books, 94,000 pariij)hlets and 
23,500 manuscripts) and collections of the Kansas State Historical 
Society, which publishes Kansas Historical Collections (1875 
sqq.) and Biennial Reports (1879 sqq.). The city is the scat of 
Washburn (formerly Lincoln) College (1865), which took its 
present name in 1868 in honour of Ichabod Washburn of Wor- 
cester, Massachusetts, who gave it $25,000; in 1909 it had 783 
students (424 being women). Other educational establishments 
are the College of the Sisters of Bethany (Protestant Episcopal, 
j86i), for women, and the Topeka Industrial and Educational 
Institute (1895), negroes. In Topeka are the state insane 
asylum, Christ’s Hospital (1894), the Jane C. Stormont Hospital 
nid Training School for nurses (1895), the Santa Railway 
llosi)ital, the Bethesda Hospital (1906) and the St Francis 
i lospital (1909). Topeka is an important manufacturing city, 
its factory product was valued in 1905 at $14,448,869. Natural 
gas is piped from southern Kansas for manufacturing and 
(1 Jiuestic use. 

The first white settlement on the site of Topeka was made in 
1852, but the (?ity really originated in 1854, when its site was 
cliosen by a party from Lawrence. It was from the first a free- 
state stronghold. More than one convention was held here in 
'rerritorial days, including that which framed the Ubpeka 
( institution of 1855; and some of the meetings of the free-state 
legislature chosen under that document (see Kansas) were also 
held here. Topeka was made the temporary static capital under 
the Wyandotte Constitution, and became the permanent capital 
in 1861. It was first chartered by the pro-slavery Territorial 
legislature in 1857, but did not organize its government until 
1858 (see Lawrence). In 1881 it was chartered as a city of the 
first class. The first railway outlet, the Union Pacific, reached 
liugene, now North Topeka, in 1865. The construction of the 
.\tchison, Topeka & Santa Fc was begun here in 1868, and its 
construction shops, of extreme importance to the city, were built 
iim* in 1878. In t88o, just after the great negro immigration to 
Kansits, the coloured population was 31 % of the total. 

See F. W. Giles, Thirty Years in Topeka (Topeka, 1886), 

TOPUIUS, ZAKRIS [ZachariasJ (1818 1898), Finnish 
author,* was bom at Kuddnas, near Nykarleby, on the 
T4th of January 1818. He was the son of a doctor of 
the same name, who was distinguished as the earliest collector 
of Finnish folk-songs, Topelius became a student at Hel- 
singfors in 1833, was made profe.ssor in 1863 and received 
in succession all the academic distinctions open to him. 
Quite early in his career he began to distinguish himself 
as a lyric poet, with the three successive volumes of his I 
Heather Blossoms (1845-1854). The earliest of his historical | 
romances was The Duchess of Finland^ published in 1850. | 
He was also editor-in-chief of the Helsingfors Gazette from | 
1841 to i860. In 1878 Topelius was allowed to withdraw' from ! 
his professorial duties, but this did not sever his connexion ! 
with the university; it gave him, however, more leisure for his | 
abundant and various literary enterprises. Of all the multi- 
farious w'ritings of Topelius, in prose and verse, that which has 


enjoyed the greatest popularity is his Tales of a Barber-Surgeofi, 
episodes of historical fiction fiom the days of Gustavus II. 
Adolphus to those of Gustavus III., treated in the manner of 
Sir \\'alter Scott ; Lhe fu'c volumes of this w’ork appeared at 
intervals between 1853 and 1867. Topelius aUempted the 
drama also, with most suc'cess in his tragedy of Regina von 
Emmeritz (1854). 1op<dius aimed, with eminent but perhaps 
I pathetic success, at the cultivation of a strong pa.ssion of 
patriotism in Finland. He died on the 13th of March 1898 
at Helsingfors. Topelius was an exceptionally happ)' writer 
for children, hi.s best-know'n book being Ldhiing for barn. 
His abundant poetry is graceful and patriotic, but does not 
offer any features of great originality. (E. G.) 

TOPETE. JUAN BAUPTISTA (1821-1885), Spanish naval 
commander and politician, was born in Mexico on the 24th of 
I May 1821. His father and grandfather were also Spanish 
I admirals. He entered the nav)' at the age of seventeen, cut out 
! a (!arlist vessel in 1839, became a midshipman at twenty-two, 
; obtained the cross of naval merit for saving the life of a sailor in 
! 1841 and became a lieutenant in 1845. served on the West 
! Indian station for three years, and w'as engaged in repressing the 
: slave trade before he was promoted frigate captain in 1857. He 
; was chief of staff to the fleet during the Morocco War, 1859, after 
which he got the crosses of San Fernando and San Ilennenegildo. 

[ Having been appointed chief of the Carrara arsenal at ( adiz, he 
was elected deputy and joined the Union LilxTal of O’Donnell 
and Serrano. He was sent out to Lhe Pacific in command of the 
frigate “ Blanca,” and was present at the bombardment of 
Valparaiso and Uallao, when^ he was badly wounded, and in 
other engagements of the war between C'hile and Peru. On his 
return to Spain , 1 'opcte was made port captain at Cadiz, which 
enabled him to take the lead of the conspiracy in the fleet against 
the Bourbon monarchy. He sent the steamer Buenaventura ” 
to the (Canary Isle for Serrano and the other exiles; and when 
Prim and Sagasta arrived from Gibraltar, the whole fleet under 
the influence of Topete took such an attitude that the people, 
garrison and authorities of ('adiz followed suit. Topete took 
part in all the acts of the revolutionary government, accepted the 
post of marine minister, was elecU^d a member of the Cortes of 
1869, supported the preUmsions of Montpensier, oj)posed the 
election of Amadeus, .sat in several cabinets of that king’s reign, 
was prosecuted by the federal republic of 1873 and again took 
j charge of the marine under Serrano in 1874. After the Kestora- 
i tion Topete for some years held aloof, but finally accepted the 
presidency of a naval board in 1877, and sat in the Senate as a 
I life peer until his death on the 29th of October 1885 at Madrid. 

XOPFFER, RODOLPHE (1799-1846), the inventor of pedes* 
trian journeys in Switzerland by schoolboys, was born at Geneva 
on the 31st of January 1799. His grandfather, a tailor, came 
about 1760 from Schweinfurt (Bavaria) to settle in Geneva, while 
j his father, Adam, was an artist. Rodolphe’s literary education 
; was rather desultory, as he intended to be an artist, like his father, 
i But in 1819 his weak eyesight put an end to that intention, so 
! he studied in Paris, intending to devote himself to the profession 
I of schoolmaster. After passing some time in a private school in 
! Geneva (1822-1824), he founded (1824) one of his own, after his 
j marriage. It was in 1823 that he made his first foot journey 
j in the Alps with his pupils, though this became his regular 
I practice only from 1832 onwards. These Voyages en zigzag were 
I described annually( 1832-1 843) in a scries of lithographed volumes, 

I with sketches by the author — the first printed edition appeared 
I at Paris in 1844, and a second scries {Nouveaux voyages en zig- 
I zag) also at Paris in 1854. Both scries have since passed through 
many editions. In 1832 he was named professor of belles-lettres 
at the university of Geneva, and held that chair till his death, 
on the 8th of June 1846. As early as 1830 he published an article 
in the Bibliotheque universelle of Geneva. It was followed by a 
number of tales, commencing with the Bibliotheque dt mon oncle 
(1832), many of which were later collected (1841) into the well- 
known volume which bears the title of Nouvelles genevoises. 
He took some part (on the Consen^ative side) in local politics, 
and was (1841-1843) editor of the Courrier de Genive. Among 
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his other works are an edition of Demosthenes (1824), and a 
volume of artistic studies, the l^eflexions et menus propos d'un 
peintre genevois (1848). 

Lives by A. Blonclt?! and the abb6 Rclave /both published at 
Paris, 1 886), and shorter notices in E. Kambcrt'sEmi^ain^ natiomux 
(Geneva, 1874); and Ji. Javclle's Souvenirs d*un alpiniste (Lausanne, 
188O; Eng. trails., 1899, under the title of Alpine Memories), and 
several cha]:)ters in Stc Bcuve's Causeries du lundi, Berniers 
portraits litter aires and Portraits contemporains. (W. A. B. C.) 

TOPHET, or Topheth the name given in 2 Kings 

xxiii, 10; Jer. vii. 31, to a spot in the valley of Ben Hinnom near 
Jerusalem where the Hebrews in the time of Aliab and Manasseh 
offered children to Molech and other heathen gods. Josiah 
“ defiled it as part of his reforming activity, and it became a 
place for the bestowal and destruction of refuse, and a synonym 
for Gehenna (Isa. xxx. 33; Jer. vii. 32). 

The uncertain etymology of the word is discussed in the Ency, 
Bib., s.v. " Molech," § 3, " Topheth." 

TOPIARY, a term in gardening or horticulture for the cutting I 
and trimming of shrubs, such as cypress, box or yew, into regular 
and ornamental shapes. It is usually applied to the cutting of 
trees into urns, vases, birds and other fantastic shapes, which 
were common at the end of the 17 th century and through 
the 1 8th, but it also embraces the more restrained art necessary 
for the laying out of a formal garden. Yew and holly trees cut 
into fantastic objects may still be seen in old-fashioned cottage 
or farmhouse gardens in England. The Lat. topiarius meant an 
ornamental or landscape gardener, and was formed from tapia 
(Gr, ToVos, place), a term specially employed for a formal kind of 
landscape painting used as a mural decoration in Roman houses. 

TOPLADY, AUGUSTUS MONTAGUE (1740-1778), Anglican ! 
divine, was born at Farnham, Surrey, and educated at West- 
minster and Trinity College, Dublin. Although originally a 
follower of Wesley, he in 1758 adopted extreme Calvinist opinions. 
He was ordained in 1762 and became vicar of Ilarpford with 
Fenn-Ottery, Devonshire, in 1766. In 1768 he exchanged to the 
living of Broadhembury, Devonshire. He is chiefly known as a 
writer of hymns and poems, including “ Rock of Ages/’ and the 
collections entitled Poems on Sacred Subjects (Dublin, 1759) and 
Psalms and Hymns for Public and Private Warship (London, 
1776). His best prose work is the Historic Proof of the Doctrinal 
Calvinism of the Church of England (London, 1774). Some 
comments by Wesley upon Toplady’s presentation of Calvinism 
led to a controversy which was carried on with much bitter- 
ness on both sides. Toplady wrote a venomous Letter to 
Mr Wesley (1770), and Wesley repeated his comments in The 
Consequ€}u.e Pro^)ed (1771), wlicreiipon Toplady replied with 
increased acridity in More Work for Mr Wesley (1772). From 
1775 to 1778, having obtained leave of non-residence at 
Broadhembury, he lived in London, and ministered at a 
Calvinist chun-h in Orange Street. 

TOPOGRAPHY (Gr. TOTTos, place, ypd<p€iVj to wTitc), a 
description of a town, district or locality, giving details of its 
geographical and architectural features. The term is also applied 
in anatomy to the mapping out of the surface of the human 
body, either according to a division based on the organs or parts 
lying below certain regions, or on a superficial plotting out of 
the body by anatomical boundaries and landmarks. 

TORAN, the name in Hindustani (Skr. ioram, from tar, pass) 
of a sacred or honorific gateway in Buddhist architecture. Its 
typical form is a projecting cross-piece resting on tw^o uprights 
or posts. It is made of wood or stone, and the cross-piece is 
generally of three bars placed one on the top of the other ; both 
cross-piece and posts are usually sculptured. 

TORBERNITE (or cupro-uranite), a mineral which is one of the 



form of square plates," which are often very thin. There is a 
perfect micaceous cleavage parallel to the basal plane, and on 
this face the lustre is pearly. The bright grass-green colour 
is a characteristic feature of the mineral. The hardness is 2I 
and the specific gravity 3*5. The radio-activity of the mineral 


is greater than that of some specimens of pitchblende. It was 
first observed in 1772 at Johanngeorgenstadl in Saxony, but the 
best examples are from Gunnislake near Calstock and Redruth 
in Cornwall. The name torbernite is after Torbern Bergman : 
chalcolite is a synonym. (L. J. S.) 

TORCELLO, an island of Venetia, Italy, in the lagoons about 
6 m. to the N.W. of Venice, belonging to the commune of Burano. 
It was a flourishing city in the early middle ages, but now has 
only a few houses and two interesting churches. The former 
cathedral of S. Maria was founded in the 7th century. The 
present building, a basilica with column.s, dates from 864; the 
nave was restored in 1008, in which year the now ruined octagonal 
baptistery was built. It contains large mosaics of the 12th 
century, strongly under Byzantine influence; those on the west 
wall represent the Resurrection and Last Judgment. The 
seats for the priests are arranged round the semicircular apse, 
rising in steps with the bishop’s throne in the centre-— an arrange- 
ment unique in Italy. Close by is S. Fosca, a church of the T2th 
century, octagonal outside, with colonnades on five sides and a 
rectangular interior intended for a dome which w^as never 
executed, beyond which is a three-apsed choir. In the local 
museum are four Mycenaean vases, one found in the island and 
another on the ad j accent island of Mazzorbo, proving direct 
intercourse with the Aegean Sea in prehistoric times. 

S«o K. M, Dawkins, in Journal of Hellenic Studies (igo.j), xxiv. 125. 

TORCH ( 0 . Fr. torchc, from Med. Lat. tortia, derived from 
tortus, twisted, iorquere, to twist), a light or illuminant that can 
be carried in the hand, made of twisted tow, hemp or other 
inflammable substance. Torches or links ” were, till the general 
introduction of street lighting, necessary adjuncts for passengcTs 
on foot or in carriages in towns at night, and many of the older 
houses in London and elsewhere still retain the iron stands 
outside their doors, in which the torches might be placed. 

TORCHfiRE, a candelabrum mounted upon a tall stand of 
wood or metal, usually with two or three lights. When it 
was first introduced in France towards the end of the 17th 
century the torchere mounted one candle only, and when the 
number was doubled or tripled the improvement was regarded 
almost as a revolution in the lighting of large rooms. 

TORDENSKJOLD, PEDER (1691-1720), eminent Danish 
naval hero, the tenth child of alderman Jan Wesselof Bergen, in 
Norway, was born at Trondhjem on the 28th of October 1691. 
Wessel wa.s a wild, unruly lad who gave his pious parents much 
trouble. Finally he ran away from them by hiding in a ship 
bound for Copenhagen, where the king’s chaplain, Dr Peder Jes- 
persen, took pity on the friendless lad, gratified his love for the 
sea by sending him on a voyage to the West Indies, and finally 
procured him a vacant cadetship. After further voyages, tliis 
time to the East Indies, Wessel was, on the 7th of July 1711, 
appointed 2nd lieutenant m the royal marine, and shortly 
afterwards became the captain of a little 4-gun sloop “ Ormen ” 
(The Serpent), in which he cruised about the Swedish coast 
and picked up much useful information about the enemy, 

I In June 1712 he was promoted to a 20-gun frigate, against 
the advice of the Danish admiralty, which pronounced him 
to be too flighty and unstable for such a commMd. His 
discriminating patron was the Norwegian admiral Lovendal, 
who was the first to recognize the young man’s ability as a 
naval officer. At this period Wessel was already renowned for 
two things : the audacity with which he attacked any Swedish 
vessels he came across regardless of odds, and his unique seaman- 
.sliip, which always enabled him to escape capture. The Great 
Northern War had now entered upon its later stage, when Sweden, 
beset on every side by foes, employed her fleet principally to 
transport troops and stores to her distressed German provinces. 
The audacity of Wessel impeded her at every point. He was 
continually snapping up transports, dashing into the fjords where 
her vessels lay concealed, and holding up her detached frigates. 
In July 1714 he encountered a frigate which had been equipped 
in England for the Swedes and was on its way to Gothenburg 
under the command of an English captain. Wessel instantly 
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attacked her but in the English captain he met his match. 
The combat lasted all day, was interrupted by nightfall, and 
renewed again indecisively the following morning. WesseFs 
free and easy ways procured him many enemies in the Danish 
na^7. He was accused of unnecessarily endangering his 
majesty’s war-ships in the affair with the frigate and he was 
brought before a court martial. But the spirit with which 
he defended himself and the (!ontempt he poured on his less 
courageous comrades took the fancy of King Frederick JV., 
who cancelled the proceedings and raised Wessel to the rank of 
captain. When in the course of 1715 the return of Charles XIl. 
from Turkey to Stralsund put a new life into the jaded and 
dispirited Swedish forces, Wessel distinguished himself in 
numerous engagements of! the Pomeranian coast and did the 
enemy infinite damage by cutting out their frigates and destroy- 
ing their transports. On returning to Denmark in the beginning 
of 1716 he was ennobled under the title of “ Tordenskjold ” 
{Thundershield). When in the course of 1716 Charles XII. 
invaded Norway and sat down before the fortress of Fredrik- 
shald, Tordensicjold compelled him to raise the siege and 
retire to Sweden by pouncing upon the Swedish transport 
fleet laden with ammunition and other military stones which 
rode at anchor in the narrow and dang(;rous strait of Dynekil, 
utterly destroying the Swedish fleet with little damage to him- 
self. For this, his greatest exploit, he was promoted to the rank 
of commander, but at the same time incurred the enmity of 
his superior officer Admiral Gabel, whom he had omitted to 
take into his confidence on the occasion. Tordenskjuld's first 
important command was the squadron with which he was 
entrusted in the beginning of 1717 for the purpose of destroying 
the Swedish Gothenburg squadron which interrupted the com- 
munications between Denmark and Norway. Owing to the 
disloyalty of certain of his officers who resented serving under 
the young adventurer, lordenskjold failed to do all that was 
expected of him. His enemies were not slow to take advantage 
of his partial failure. The old charge of criminal recklessness 
was revived against him at a second court martial before which 
he was summoned in 1718; but his old patron Admiral U. C. 
Gyldenlove again intervened energetically in his behalf and 
the charge was quashed. In December 1718 Tordenskjold 
brought to Frederick IV. the welcome news of the death of 
diaries XTT. and was made a rear-admirui for his pains. Tor- 
dcnskjold’s last feat of arms was his capture (jf the Swedish 
fortre.s.s of Marstrand, when he partially destroyed and partially 
captured the (lothenhurg squadron which had so long eluded him. 
He was rewarded with the rank of vice-admiral. Tordenskjold 
did not long survive the termination of the war. On the 2olb 
of November 1730 he was killed in a duel with a Livonian 
colonel, Jakob Axel Stael von Holstein. Although, Dynekil 
excepted, Tordenskj old’s victories were of far less importance 
than Sehested’s at Stralsund and Gy Iden love’s at Riigen, he is 
certainly, after Charles XIL, the most heroic figure of the (ireat 
Northern War. His courage was fully equal to the courage 
of The Lion of the North,” hut he laeJeed that absolute self- 
command which gives to the bravery of Charles XIL its peculiar, 
almost superhuman, character. 

See Carstensen and Liitken, Tordenskjold (Copenhagen, 1887). 

(K. N. B.) 

TOREADOR^ a Spanish word derived from torear^ to engage 
in a bull-fight, toro, a bull, Latin taurus^ for one of the principal 
performers in the national sport of bull-fighting (q.v.). 

TORELL» OTTO MARTIN (1828-1900), Swedish geologist, 
was bom in Varberg on the 5th of June 1828. He was edu- 
cated a± Lund for the medical profession, but became interested 
in zoological and geological studies, and being of independent 
means he devoted himself to science. He gave his attention 
first especially to the invertebrate fauna and the physical 
changes of pleistocene and recent tknes. He studied the 
glacial phenomena of Switzerland, Spitzbergen and Green- 
land, making two Arctic expeditions in company with A. E. 
Nordenskiold. In 1866 he became professor of zoology and 
geology in the university at Lund, and in 1S71 he was app^nted 


chief of the Swedish Geological Surs^y. In the latter capacity 
he laboured until iSc);. His published contributions, though of 
much interest and importance, were not large, but his infliujnre 
in promoting a knowledge of geology in Sweden wa.s of great 
service. His Arctic expericnct^s enabled him to interpret 
the method of origin of the drift deposits in northern Europe, 
and to show that they were largely of glacial or fluvio-glarial 
origin. In the English drifts he recognized many boulders of 
Scandinavian origin. He died on the nth of September tqoo, 

His ])iil)licatioiis include : lUdrag till SpitshcrQeiis fnoUuskfauna 
(1859); and memoirs to acconii>any several sheets ul the Geoiogical 
Survey maj) of Sweden. 

Obituary with portniit, in Gcol. A/a^?. (May ipi'i), reproduced in 
abridged form from memoir by L. Ilolmslrdm, in ('woloiiitika forenin- 
QCH i Stockholm's fo^handlingar f xxiii. 

TOREKO, JOSE MARIA QUIEPO DE LLANO RUIZ DE 
SARAVIA, Count OF (1786-1843), Spanish politician and his- 
torian, was born at Oviedo on tin* 25th of No\ ember 1 786. His 
family was wealthy and belonged to the most ancient nobility 
of Asturias. His mother, Dominga Ruiz do Saravia, had 
property in the province of Cuenca. The son recHMved a Itetter 
education in classics, mathematics and modern languages 
than was usual at that time. I’he young viscount of Matarrosa, 
the title he bore in his father's lifetime, was introdiuTd 
to the writings of Voltaire and Rousseau by the abbot 
of the Benedictine house of Monserrat in Madrid. He was 
present at Madrid when the city rose against Murat on the 2nd 
of May 1808, and took part in the struggle which was the 
beginning of the P(‘ninsular War. From Madrid he escaped 
to Asturias, and on the 3olh of May he emliarked in a Jersey 
privateer at Gijon, with other delegates, in order to ask for th(? 
helj) of ICngland against the French. Th(‘ deputation was 
enthusiastically received in London. By the 3olh of December 
he was bark in Asturias, his fa,th(‘r having died in the intcr\'al. 
During the Peninsular War ho saw some service in the first 
o(’cupation of Asturias by the French, but lie was mainly occu- 
pied by his duties as a member of the (!()rles. In 1809 he was at 
Seville, where one of his uncles was a member of the central 
Junta. In the following year he was a leader of the party which 
compelled the Regency to summon the ('ortes- to which he was 
elected by Asturias early in i8n though he wanted some months 
of the legal age of twenty- five. His election was opposed by 
some of his own relat lyvs who did not share his advanced opinions, 
but it was ratified by the Cortes. Toreno was conspicuous 
among the well-meaning men who framed the constitution of 
t8t 2, which was made as if it was meant for some imaginary 
republic and not for Catholic and monarchical Spain. When 
Ferdinand VIT. returned from prison in Prance in 1814 I’orcno 
foresaw a reaction, and put himself out of reach of the king. 
He was the more an (object of suspicion because his brother- 
in-law, Porlier, perished in a wild attempt to support the con- 
stitution by force. Toreno remained in exile till the outbreak 
of the revolution of 1820. Between that year and 1823 he was 
in Spain serving in the restored Cortes, and experience had 
abated his radical ardour. When the French intervened in 1823 
Toreno had again to go into exile, and remained abroad till the 
king published the amnesty of the 15th of October 1832. He 
returned home in July 1833, but remained on his estates till 
the king’s death on the 29th of September. As hereditary 
standard bearer of Asturias (Alfercz Mayor) it fell to him to 
proclaim the young queen, Isabella II. In 1834 his now 
moderate opinions pointed him out to the queen regent, Maria 
Christina, as a useful man for office. In June 1834 he was 
minister of finance, and became prime minister on the 7tl) of 
June. His tenure of the premiership lasted only till the T4th of 
September of the same year, when the regent’s attempt to retain 
a practically despotic government under a thin constitutional 
veil broke down. The greater part of the remainder of his 
life was spent in voluntary exile, and he died in Baris on the 
i6th of September 1843. As a politician he felt the need for a 
revision of the worn out despotism which ruled till 1808, but he 
was destitute of any real political capacity. Toreno is chiefly 
remembered as the author of the History of the Rising, War 
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and Revolution of Spain, which he began between 1823 and 
1832 and published in 1836-1838 in Paris. As a work of military 
criticism it is not of high value, and Toreno was prejudiced in 
favour of his colleagues of the Cortes, whose errors and ex- 
cesses he shared in and exc'used. The book is, however, written 
in excellent Castilian, and was compiled with industry. It is 
w orth consulting as an illustration of the time in which the author 
lived, as a patriotic Spanish view of the war, and for the pro- 
minence it gives to the political side of the Peninsular War, 
which he justly treated as a revolution. 

A l>io,frrai)hy by Don Antonio de Cucto is prefixed to the reprint 
01 till! Levantamienio guerra y revolucidn dc EspaHa, in vol. Ixiv. 
ot the Biblioteca de atUores espaf^olcs of Rivadeneyra (Madrid, 
1846-1880). 

TORENO, QUEIPO DE LLANO Y GAYOSO DE, Count 
(1840 1890), Spanish politician, son of the preceding, was 
born in Madrid in 1840. He was educated at the Madrid 
Institute and University, entered parliament in 1864 ^ 

Moderado, and sat in all the Cortes of Queen Isabella’s reign 
as a deputy for his ancestral province, Asturias. Ixiyal to the 
Bourbons all through the revolution, he nevertheless became a 
deputy in the Cortes of 1871-1873, and founded an Alphonsist 
paper, El Tiempo, in 1873. When the Restoration took place, 
its first cabinet made Count de Toreno mayor of the capital, 
and in 1875 minister of public works, in which capacity he im- 
pro\'ed the public libraries, museums, academies and archives, 
and caused many important works to be published, includ- 
ing the Carlas de Indias* In 1879 he became minister for 
foreign affairs, in 1880 president of the House of Deputies, in 
1884 again governor of Madrid, and in 1885 again president 
of the House of Deputies. During the reign of Alphonso XII. 
and the first years of the regency of Queen Christina Count dc 
Toreno was one of the most prominent Conservative leaders, 
and w’as often consulted by the Crown. He died on the 31st 
of January 1890. He w^as a patron of the turf, and established 
a race-course in Madrid, where the first races took place in the 
reign of Alphonso XII. 

TORGAU, a town of Germany, in the Prussian province of 
Saxony, situated on the left bank of the Elbe, 30 m. N.E. of 
Leipzig and 26 m. S.E. of Wittenberg by rail. Pop. (1905), 
12,299. It.s most conspicuous building is the Schloss Hartenfels, 
on an island in the Elbe, which was built, or at least was finished, 
by the elector of Saxon)', John I^’rederick the Magnanimous, 
'riiis castle, which is now used as a barracks, is one of the largest 
Renaissance buildings in Germany. It was for some time the 
residetu'e of the electors of Saxony and contains a chapel con- 
secrated by Martin Luther. The town hall, a iCth-centuiy- 
building, houses a collection of Saxon antiquities. Torgau 
has two Evangelical churches and a Roman Catholic church. 
One of the former, the Stadt Kirche, contains paintings by 
Lucas Cranach and the tomb of Catherine von Bora, the wife of 
Luther. The chief industries of the town are the manufacture 
of gloves, carriages, agricultural machinery, Ix^cr and bricks; 
there is a trade in grain both on the Elbe and by rail. The 
foitifications, begun in 1807 by order of Napoleon, were dis- 
mantled ill 1889-1891. In the vicinity is the royal stud farm of 
Graditz. 

Torgau is said to have existed as the capital of a distinct 
principality in the time of the German king Henry L, but early 
in the 14th centur>' it was in the possession of the margraves 
of Meissen and later of the electors of Saxony, who frequently 
resided here. The town came into prominence at the time of 
the Reformation. In 1526 John, elector of Saxony, Philip, 
landgrave of Hesse, and other Protestant princes formed a 
league against the Roman Catholics, and the Torgau articles, 
drawn up here by Luther and his friends in 1530, were the 
basis of the confession of Augsburg. Torgau i.s particularly 
celebrated as the scene of a battle fought on the 3rd of November 
1760, when Frederick the Great defeated the Austrians (see 
Seven Ykars^ War). In January 1814 Torgau w'as taken by 
the Gennans after a siege of three months and it was formally 
ceded to Prussia in 1815. 
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I Sec Grulich and Burger, Denkwiirdigkeiten der altsdchsischcv 
Rcsidenz Torgau aus det Zeit der ReformeUion (Torgau, 1855); Knabc, 
Geschichtc der Stadt Torgau bis xur Reformation (Torgau, 1880); 
and the publications of the Altertumverein zu Torgau (Torgau, 
1884 sqq.). 

TORNADO (Span, tornada, a turning about, cf. “ turn ”). 
a local whirlwind of extreme violence, usually formed within a 
thunderstorm. In appearance it consists of a funnel-shaped 
cloud, depending from the mass of storm-cloud above, and when 
fully developed tapering downwards to the earth. Besides its 
whirling motion, a tornado has an advancing movement of 
from 20 to 40 m. an hour — and along its own narrow path it 
carries destruction. Its duration is usually from half an hour 
to an hour. Tornadoes are most common in America, espe- 
cially in the Mississippi valley and the southern states ; in Europe 
and elsewhere they are comparatively rare. Owing to their 
association with thunderstorms they generally occur in warm 
weather. A tornado is the result of a condition of local in- 
stability in the atmosphere, originating high above the earth. 
A current of air is induced to ascend with a rapid spiral motion 
round a central core of low pressure. The moisture in the 
ascending air is condensed by cooling both as it ascends and as 
it expands into the low-pressure core. The cloud-funnel appears 
to grow downwards because the moisture in the air is condensed 
more rapidly than the air itself, following a spiral course, ascends, 

TORO, a town of Spain, in the province of Zamora, on the 
right bank of the river Ducro (Douro), and on the Zamora- 
Mcdina del Campo railway. Pop. (1900), 8379. Toro is an 
ancient fortified town, with pi(!turcsquc narrow streets, among 
which are many medieval churches, convents and palaces, 
besides modern schools and public buildings. A fine bridge 
of twenty-two arches spans the river. The cathedral church 
is Romanesque; it dates from the 12th century but has been 
partially restored. The palace of the marquesses of Santa 
Cruz was the meeting place of the Cortes of 1371, 1442 and 
1505, which made Toro and its code of laws celebrated. Toro 
is first mentioned in documents of the 10th century. It played 
an important part in the development of the kingdoms of I.con 
and Castile and in the reconquest of Spain from the Moors. 

TORONTO, the capital of the province of Ontario, and the 
second largest city in the Dominion of Canada, situated on 
the northern shore of Lake Ontario, almost due north from the 
mouth of the Niagara River. It lies on a plateau gradually 
ascending from the lake shore to an altitude of 220 ft., and 
covers an area of nearly 20 sq. m. The river Don flows 
through the eastern part of the city, and the river Humber 
forms its we.stern limit. The fine bay in front of the city, 
affording a safe and commodious harbour, is formed by an 
island stretching along the south of it. The city is well laid 
out for the most part, the streets crossing each other at right 
angles; Yonge Street, the chief artery, running north from the 
bay, was constructed as a military road in 1796, and extends 
under the same name for upwards of 30 m. to I.ake Simeoe. It 
constitutes the dividing line of the city, the cross streets being 
called east or west according to the side of it they are on. 

Toronto is the seat of government for the province, and 
(contains the parliament buildings, the lieutenant-governor’s 
residence, the courts of law and the educational departmental 
buildings. The parliament buildings are situated in Queen’s 
Park, almost in the centre of the city, and arc an imposing 
stnicture of red sandstone in the neo-Greek style built at great 
cost. They are shortly to be enlarged, as the needs of the 
province have outgrown them. A little distance to the west 
sUnd the university buildings, the central one being a splendid 
piece of architecture in the Norman style. Stretching in a semi- 
circle round the broad campus are the libraiy^, the medical 
building, t he biology building and museum, the school of practical 
science, the geology and chemistry buildings and the convoca- 
tion hall, their architecture varying very greatly, beauty having 
been sacrificed to more practical considerations; the magnetic 
observatory is also in the grounds, but is overshadowed by some 
of the more recent erections. It is one of the meteorological 
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stations established by the British government on the recom- 
mendation of the Royal Society in 1840 and is now maintained 
by the Dominion government* The university of Toronto, 
for the support of which the province is responsible, includes 
faculties of arts, science and medicine, in the teaching of which 
it is strictly secular. But near at hand and in full affiliation 
with the university are Victoria College (Methodist), Wycliffe 
College (Anglican), Knox College (Presbyterian) and St Michael’s 
College (Roman Catholic), wherein courses in divinity are given 
and degrees conferred. Victoria College, likewise, provides a 
course in arts, but none in science. Trinity College (Anglican), 
though some distance away, is also affiliated with the univer- 
sity, and her students enjoy its full advantages. Besides the 
university, Toronto is remarkably rich in educational institu- 
tions. Upper Canada College, founded in 1829, in many respects 
resembles one of the English public schools. It has over 300 
students. St Andrew’s (College, also for boys, is a more recent 
establishment, and has about the same number of pupils. 
There are three large collegiate institutes, having some 300 to 
600 pupils each, and in addition a number of schools for girls, 
such as Havergal College and Westminster College. Osgoede 
Hall, a stately structure in the heart of the city, houses the 
higher courts of law and appeal, and also a flourishing law school. 
The city hall and court-house is one of the finest civic build- 
ings in North America. It is in the Romanesque style, and 
aC(‘ommodates all the civic officx^s, the board of cclucal ion, the 
police and county courts, &c. Many of the churches are w^orthy 
examples of good architecture. 

loronlo is essentially a residential city. The houses of the 
belter class stand separate, not in long rows, and have about 
them ample lawns and abundant treses. It is consequently a 
widespread city, the length from east to west approximating 
ten miles. An electric railway system provides me^ans of ('om- 
muniaition. There arc; many parks, ranging in size from 
('arlton Park of one acre to High Park (375 acres) and Island 
Park (389), the latter being across the Larbour and constitut- 
ing the favourite resort of the people during the summer. In 
I'xhibition Park there is held annually an industrial and agri- 
(‘ultural exhibition that has grown to great magnitude. It lasts 
a fortnight in late summer. It is u nuinieipal enterprise and 
the profits belong to the city. 

The population in 1907, as shown by the police? census, 
exceeded 300,000. The government of the city is vested in a 
council consisting of the mayor and four controllers elected 
annually and eighteen aldermen (three from each of the six wards 
into which the city is divided). The council as a whole is the 
legislative body, while the board of control is the executive 
body, and as such is responsible for the supervision of all matters 
of finance, the appointment of officials, the carrying on of 
public works, and the general administration of the affairs of 
the city, except the departments of education and of police, 
the first being under the control of the board of cdiuxition, 
elected annually by the citizens, and the latter under the 
board of police commissioners, consisting of the mayor, the 
county judge and the police magistrate. 

Toronto is one of the chief manufacturing centres of the 
dominion ; agricultural machinery, automobiles, bicycles, cotton 
goods, engines, furniture, foundry products, flour, smoked meats, 
tobacco, jewelry, &c., are flourishing industries, and the list is 
constantly extending. The situation of the city is favourable 
to commerce, and the largest vessels on the lakes can use its 
harbour. It is the outlet of a rich and extensive agricultural 
distrirt, and throughout the season of navigation lines of steamers 
ply between Toronto and the other lake ports on both the 
Canadian and American sides, the route of some of them 
extending from Montreal to Port Arthur on Lake Superior. 
Railway communication is complete, three great trunk lines 
making the city a terminal point, viz. the Grand Trunk, the 
Canadian Pacific and the Canadian Northern. 

As a financial centre Toronto has made remarkable advance. 
The transactions on the stock exchange rival those of Montreal. 
The Bank of Commerce has its headquarters here, as have also 


the Bank of Nova Scotia, the Bank of Toronto, the Standard 
Traders, Imperial, Sovereign, Dominion, Crown, United Empire, 
Sterling and other banks. 

The name of the city is of Indian origin, meaning '‘a place of 
meeting,” the site in the days before the coming of the white 
man being an established rendezvous among the neighbouring 
Indian tribes. It first appe*ars in history in 1749 as a centre of 
trade when the French built a small fort and started a trading 
establishment called P'ort Rouillc. Before long, however, 
British traders came up from the south and entered into active 
rivalry with the French, and in 1793 the fcrl was burned by 
the latter to prevent its occupation by their foes. A year later 
(rovemor Simcoe transferred the seal of government of the new 
province of Upper Canada from the town of Newark at the 
mouth of the Niagara River to 'J'oronto, giving the new capital 
the name of York, in honour of the second son of George III, 
Under its new name it made si progress as the surrounding 
country was cleared and settled . The entrance to the harbour 
was guarded by two blockhouses; provision was made for 
barracks and garrison stores; buildings were erected for ihc 
legislature; and there the members of parliament, summoned 
by royal proclamation to “ meet us in our pnndncial parliament 
in our town of York,” assembled on the ist of June 1797. 
Sixteen years later the population numbered only* 456. 'J‘he 
town was twice sacked in the war of 1812. General Dearborn 
captured it at the head of a force of upwards of 2000. On their 
advan(;e to the outworks of the garrison the magazine of the 
fort exj)loded, whether by accident or design, killing many of 
the invaders, 'J’he halls of legislature and other buildings were 
burnt and the town pillaged. On the restoration of pcai'c the 
work of creating a capital for Upper ( anada had wellnigh to 
begin anew. The organization of Upper (Canada College in 
1830, with a staff of tetu^hers nearly all graduates of Caml)ri(lgc, 
guv(? a great impetus to the city and province. In 1834 the 
population of York numbered fully 10,000; and an act of the 
provincial legislature conferred on it a charter of incorporation, 
with a mayor, alderm(;n and councilmen. Under this charter 
it was constituted a city with the name of 'roronlo. Sin(*<; 
that time the progress of the city has lieen rapid and substantial, 
the population doubling every twenty years. Tn 1885 the 
total assessm(?nt was $69,000,000; in 1895 $146,000,000 and in 
1906 $167,411,000, the rate of taxation being i8i mills. 

TORPEDO. In 1805 Robert Fulton demonstrated a new 
method of destroying ships by exploding a large charge of 
gunpowder against the hull under water. No doubt then 
remained as to the effectiveness of this form of attack when 
successfully applied; it was the difficulty of getting the toqiedo, 
as it was called, to the required position whi(;h for rniiny years 
retarded its progress as a practical weapon of naval warfare. 
Attempts were first made to bring the explosive in (xmlact with 
the vessel by allowing it to drift down to her by the action of 
tide or current, and afterwards to fix it against her from some 
form of diving boat, but successive failures led to its restriction 
for a considerable period to the submarine mine in whii h 
the explosive is stationary and takes effect only when the ship 
itself moves over or strikes the charge. Used in this way, it 
Is an excellent deterrent to hostile warships forcing a harbour. 

Spar or Outrigger Torpedo , — The limitations attached to !he 
employment of submarine mines, except for coast defence, 
revived the idea of taking the torpedo to the ship instead of 
waiting for the latter to gain some exac;! point which she might 
very possibly avoid. I'his first took practical shape in the spar 
or outrigger torpedo. This consisted of a charge of explosive 
at the end of a long pole projecting from the bow of a boat, 
the pole being nm out and immersed on arriving near the objtci. 
Directly the charge came in contact with the hull of the ship it 
was exploded by an electric battery in the boat. If the boat 
was not discovered and disabled while approaching, the chances 
were favourable to success and escape afterwards. Against a 
vigilant enemy it was doubtless a forlorn hope, but to brave 
men the venture offered considerable attractions. 

Frequent use of this spar or outrigger torpedo was made during 
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the American Civil War. A notable instance was the destruction 
of the Confederate ironclad '^Albemarle^* at the end of October 
1864. On this mission Lieut. Cushing took a steam launch 
equipped with an outrigger torpedo up the Roanoke River, in 
which lay the '^Albemarle.’* On arriving near the ship Cushing 
found her surrounded by logs, but pushing his boat over them, 
he immersed the spar and exploded his charge in contact with 
the Albemarle under a heavy fire. Ship and launch sank 
together, but the gallant officer jumped overboard, swam away ! 
and escaped. Submerged boats were also used for similar 
service, but usually went to the bottom with their crews. 
During the war between France and China in 1884 the Yang 
Woo ” was attacked and destroyed by an outrigger torpedo. , 

Locomotive Torpedoes^ — Though the spar torpedo had scored 
some successes, it was mainly because the means of defence ; 
against it that at time were inefficient. The ship trusted solely 
to her heavy gun and rifle fire to repel the attack. The noise, , 
smoke, and difficulty of hitting a small object at night with a ! 
piece that could probably be discharged but once before the boat i 
arrived, while rifle bullets would not stop its advance, favoured 
the attack. When a number of small guns and electric lights | 
were added to a ship’s equipment, success with an outrigger 
torpedo became nearly, if not entirely, impossible. Attention ; 
was then turned in the direction of giving motion to the torpedo 
and steering it to the required point by electric wires worked 
from the shore or from another vessel; or, dispensing with any 
such connection, of devising a torpedo which would travel under 
water in a given direction by means of self-contained motive | 
power and machinery. Of the former type are the I^y, Sims- 1 
Edison and Brennan torpedoes. The first two— electrically 
steered by a wire which trails behind the torpedo — have in- 
sufficient speed to be of practical value, and are no longer used. 
The Brennan torpedo, carrying a charge of explosive, travels 
under water and is propelled by unwinding two drums or 
reels of fine steel wire within the torpedo. The rotation of 
these reels is communiciited to the propellers, causing the ; 
torpedo to advance. The ends of the wires are connected j 
to an engine on shore to give rapid unwinding and 
increased speed to the torpedo. It is steered by vary- 
ing the speed of unwinding the two wires. Thi.s tor- 
pedo was adopted by the British war office for harbour 
defence and the protection of narrow channels. 

Uncontrolled Torpedoes.'--- Yht objection of naval 
officers to have any form of torpedo connected by wire 
to their sliip during an action, impeding her free move- 
ment, liable to get entangled in her propellers and 
perhaps exploding where not desired — disadvantages 
which led them to discard the Harvey towing torp^o 
many years ago — has hitherto prevented any navy from 
adopting a controlled torpedo for its sea-going fleet. The 
last quarter of the igth century saw, however, great 
advances in the equipment of ships with locomotive torpedoes of 
the uncontrolled type. The Howell may be briefly described, 
as it has a special feature of some interest. Motive power is 
provided by causing a heavy steel fly wheel inside the torpedo 
to revolve with great velocity. This is effected by a small special 
engine outside operating on the axle. When sufficiently spun 
up, the axK* of the flywheel is connected with the propeller 
shafts and screws which drive the torpedo, so that on entering 
the water it is driven ahead and continues its course until the 
power stored up in the flywheel is exhausted. Now when a 
torp>edo is discharged into the sea from a ship in motion, it has 
a tendency to deflect owing to the action of the passing water. 
The angle of deflexion will vary according to the speed of the 
ship, and is also affected by other causes, such as the position 
in the ship from which the torpedo is discharged, and its own 
angle with the line Hence arise inaccuracies of shooting; 

but these do not ovift with this torpedo, for the motion of the 
flywheel, acting as a gyroscope— the principle of which applied 
to the Whiiehead torpedo is described later — keeps this torpedo 
on a straight course, ftt'his advantage, combined with simplicity 
n coastruction, induced the American naval authorities at one 


time to contemplate clipping their fleet with this torpedo, for 
they had not, up to withm a few years ago, adopted any loco- 
motive torpedo. A great improvement in the torpedo devised 
by Mr Whitehead led them, however, definitely to prefer the 
latter afld to discontinue the further development of the How^ell 
system. 

The Whitehead torpedo is a steel fish-shaped body which 
travels under water at a high rate of speed, being propelled by 
two screws driven by compressed air. It carries a large charge 
of explosive which is ignited on the torpedo striking any hard 
substance, such as the hull of a ship. The body is divided into 
tlirec parts. ITie foremost portion or head contains the explo- 
sive — usually wet gun-cotton— wuth dry primer and mechanical 
igniting arrangement; the centre portion is the air chamber 
or reservoir, wliile the remaining part or tail carries the engines, 
rudders, and propellers besides the apparatus for controlling 
depth and direction. This portion also gives buoyancy to the 
torpedo. 

When the torpedo is projected from a ship or boat into the 
W'atcr a lever is thrown back, admitting air into the engines 
causing the propellers to revohx and drive the torpedo ahead. 
It is desirable that a certain depth under water should be main- 
tained. An explosion on the surface would be deprived of the 
greater part of its effect, for most of the gas generated would 
escape into the air. Immersed, the water above confines the 
liberated gas and compels it to exert all its energy against the 
l:)ottom of the ship. It is also necessary to correct the tendency 
to rise that is due to the torpedo getting lighter as the air is 
used up, for comprcs.sed air has an appreciable weight. This 
is effected by an ingenious apparatus long maintained secret. 
The general principle is to utilize the pressures due to different 
depths of water to actuate horizontal rudders, so that the 
torpedo is automatically directed upwards or downwards as 
its tendency is to sink or rise. 

The cfl’iciency of such a 1011)0010 compared with all previous types 
was clearly manifest when it was brought before the maritime 
state.s by the inventor, Whitehead, and it was almost universally 
adopted. The principal defect was want of speed — wliich at first 
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Fig. I. — Diagrams of 14- and i8«in. Torpedoes. 

tlid not exceed 10 knots an hour — but by the application of Brotlier- 
hood’s 3-cylinder engine the speed was increased to 18 knots — 
a great advance. Prom that time continuous improvements have 
resulted in speeds of 30 knots and upwards for a short range being 
obtairwxl. For some years a torpedo 14 ft. long and 14 in. in 
(Uam(?ter was considerea large enough, though it had a very limited 
('flective range. For a longer range a larger weapon must be 
employed capable of carrying a greater sup^dy of air. To •btain 
this, tor})cdocs oi 18 in. diameter, involving increased length and 
weight, have for some time been constructed, and have taken the 
place of the smaller torpedo in the equipment of warships. This 
advance in dimensions nas not only given a faster and steadier 
torpedo, but enabled such a hea^'y charge of gun-cotton to be 
carried that its explosion against any portion of a ship would inevit- 
ably either sink or disable her. The dimensions, shape, &c., of the 14- 
and 1 8-in. tor}>cdoes are shown in fig. i. A limited range was 
still imposed by the uncertainty of its course under water. The 
speed of the ship from which it was discharged, the angle with her 
keel at which it entered the water, and the varying velocity of 
impulse, tended to error of flight, such en’or being magnified the 
farther the path of the torpedo was prolonged. Hence 800 yds. 
was formerly considered the limit of distance within which the 
torpedo should be discharged at sea against an object from a ship 
in motion. 

In these circumstances, though improvements in the manufacture 
of steel and engines allowed of torpedoes of far longer range being 
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ma<lc (the fastest torpedo up to 1898 having a speed of 29 knots 
for 800 yds.), it was ol no advantage to make them, as they could 
not be depended upon to run in a straight line from a stationary 
point for more than 800 yds., while from a shij) in motion good 
practice could only be ensured at a reduced range. It was obvious, 
therefore, that to increase the effective range of the torpedo, these 
(‘TTors of direction must be overcome by some automatic stec'ring 
arrangement. Several inventors turned their attention to the 
subject, nearly all of whom proposed to utilize the principle of the 
gyroscope for the purpose. The first which gave any satisfactory 
results was an apparatus devised by Ludwig Obry — an eugineor 
in Austria— and tried by the Italian governmimt about 1896, 
These trials demonstrated the feasibility of accurately and auto- 
matically steering a torpedo in a direct line by this means. Messrs 
Whitehead & Co., of Fiumc, then acquired the invention, and after 
exhaustive cxpcriincnts produced the apparatus which is now 
fitted to every torpedo made. It is based on the principle that 
a body revolving on a free axis tends to preserve its plane of rtitation. 
A gyroscope with plane of rotation paralltd to the vortical axis of 
the torpedo will have an angular motion if the torpedo is diverted 
from its original courstj. This angidar motion is employed to actuate 
the st(}(!ring mechanism by operating an air motor connected 
with tht'^ rudders, and keeping the torpedo in the line of di.scharge. 
'riic apparatus consists of a flywheel caused to rotate by a spring, 
the barrel on which the latter is wound having a segmental wheel 
which gears into a toothed pinion spindle of the flywheel. Owing 
to the diametcir of the segment being much greater than the pinion, 
a rapid rotatory motion is imparted. The spring is wound up by a 
key from outsulc the torpedo, and kept in tension until the pro- 
jectile is discharged, wh<;n the spring is released by the air lever 
being thrown back, which admits air to the engine; the gyroscope 
is then freed and set in motion with its plane in the })laue ol the 
vertical axis of the torpedo as it was in tiic launching tube. 

Assuming now that the course of the torpedo is diverted by any 
cau.se, its axis will move or perform a certain angular motion with 
regard to the plane of the flywheel, which will liavc the same 
result as if we consider the conditions reversed, i.e. as if the plane 
of rotation of the flywheel were altered and that of the axis of the 
torpedo remained the .same. The axis of the flywheel performs 
a relative angular motion which it imparts to a crank actuating 
a servo-motor worked by compres.sed air, and connected with the 
rudders of the torpedo, moving them in the opposite direction 
to that ill which the b^rpodo was diverted from its original course, 
'riius all inaccuracies of flight due to errors of adjustment, mis- 
calculation of deflexion, or even damage to some part, are elimi- 
nated. As long as the gyroscope is in good order the torpedo Is 
bound to run in the line it was pointing when the flywheel was 
started. It i.s placed in the aiter-Dody of the torpedo, as indicated 
in fig. 2. 


1 limited by the strength of the engines and other parts. Improve- 
I moiits in steel maniitacture have permitted the use of much higher 
I pressures of air and the construction of air-chambers able to w'ilh- 
I s^nd the pressure of 2000 Ih to the sq. in. with the same weight of 
air-chamber. 'I'his has enablctl increased range without reduction 
in spml to bo attiiinod, or conversely, increased speed at slioiier 
ranges. By improvement in tJio engines which are now of tht? 
Brotherhood .peylindor central crank type further gains have 
boon oflectod. 

Having reached the limit of pressure and endurance of air- 
chambers with present materials without undue increase of woight, 
the designer had to sock additional energy in another direction. 
Now the energy obtainable from a given weight of compressed air 
is dependent upon the volume of air available at the working 
pressure of the engines. At a constant pressure this volume of 
air is proportionate to its absolute temperature. 11 then the air 
be stored cold and highly heated before delivery to the engine 
the available energy from a given weight will bo grciitly increased. 
By this means we obtain tlie equivalent of a larger and heavier 
air-chamber without the increased weight such would involve. 

As originally used a quantity of hydrocarbon fuel was placed in 
the air-vessel. Upon discharging the torpedo this fuel was auto- 
matically ignited and the contents of the air-chamber were heated. 
Unless, however, the combustion could be regulated there were 
serious risks of abnormal prossiiros, of overhtiating and weakening 
the air-vessel. Dcsviccs have been applied to overcome this liability, 
and other methods devised to obtain the same result. 

By the use of heating and thereby increa.sing the volume of air 
in proportion to the rise of temperature the extra volume will 
allow of an increasenl .speed for a given range or a griuiter range 
without increase of sjiced. The limit to the development of this 
system seems to be tlie temperature the materials will stand, but 
even at this early stage it has added several knots to the .speed of 
this wonderful weapon. 

Torpedo Carriages and Discharge . — As no gun which is ineffi- 
ciently mounted can give good re.siilts, .so the bo.st torpedo is valuelc.ss 
without a good carriage or system of discharge. In the early day.s 
of the Whitehead, discredit came upon it because the importance 
of this was not sufliciontly realized; and an erratic course under 
water was in nine cases out of ten dm^ to a crude method of (li.s- 
charge. A delicate piece of mechanism was dropped into the wiiter 
from a height of several feet, and naturally suffered internal dorangc- 
mont. Gun-j>orts were then used for the purpose, but now a special 
orifice i.s made, to which the torpedo carriage is fitted with a ball- 
and-socket joint -forming a water-tight aperture — so that this 
carriage or tube may bo only 2 or 3 ft. above the water-line. The 
ball-anrl-socket joint enables it also to have a consid(5rable angle 
ol training. Originally the torpedo was pushed f>ut l)y a rod 
acted upon by compressed air, in which case the carriage was a 



The efliciency of the Whitehead torpedo has thus been enormou.sly 
increased, and more accurate practice can now be made at 
2000 yds. than was formerly possible at 8o<j yds. This adds con- 
siderably to the chances of torpedo-boats attacking ships, even in 
day-time, at .sea or at anchor, and will render further protection 
necessary against tliis weapon. Against a ship in motion tlierc is 
still, however, the calculation as to her speed and the distance she 
will travel before the torpedo readies her. Should this bo mis- 
calculated, an increased range for torj>edoes will magnify the error. 
For instance, a 30-knot torpedo will travel 1000 yds. in a minute, 
if aimed at a ship on the beam assumed to be steaming 15 knots 
an hour, to reach her when 1000 yds. distant the torpedo must 
be disenarged at a point 500 yds. ahead of her. But ft the ship 
is actually steaming 12 knots, she will have travelled only 400 yds. 
in the minute, and the torpedo will be 100 yds. in advance of 
her. If discharged at a range of 500 yds., such a mlscalcuiation 
causes an error of only 50 yds. or 150 ft. But if the object is 
300 ft. long, and her centre was taken as the target, her bow would 
be just at the spot the torpedo would reach in thirty seconds. It 
would seem, therefore, that increased velocity of torjicdo is necessary 
before the lull advantages of the gyroscope can be realized. Now 
the range of the torpedo is entirely dependent upon the store ol 
energy which can be carried; upon, therefore, the capacity of the 
air reservoir, the maximum pressure it can .stand, and on the effici- 
ency of the propelling engines. The speed over a given range i.s 
also dependent upon these factors; the maximum speed being 


simple frame. The rod, pressing against the tail with .some force, 
was apt to damage or disarrange the rudders, so the air gun took 
the place of rod impulse. Here the torpedo fits clo.sely in a tube 
or cylinder with an opening at the rear made air-tight whim closed. 
At the desired moment compressed air is admitted to the rear 
part of the cylinder and blows the torpedo out. Gunpowder then 
superseded air for tliis operation ; and now this has given place to 
a small charge of cordite, which does not leave any dtmosit on the 
inside of the cylinder. There is a double risk in the u.se ot locomotive 
torpedoes from above water, (i) 'riits charge may be exploded 
by hostile fire. Though mainly con.sisting of damp gun-cotton, 
which is not readily ignited, the dry jirimer and detonator may be 
struck, which would lead to a disastrous explosion. (2) The air- 
chamW is also a source of danger. As it contains air conroresscrl 
to a high degree of tension, experiments have shown that if struck 
by a small shell it may burst with great violence; and as it offers 
a considerable mark, thi.s is not an improbable event in an action. 
An instance of the danger of above-water torpedo tubes occurred 
in the Spanish- American War at the battle of Santiago. A sfiell 
entered the Almirante Oquendo '* and struck a T4-in. torpedo 
in the tube. The charge detonated, causing a fearful explosion 
and practically wrecking that part of the vcssifl. Tlio develop- 
ment of moderate-sired quick-firing guns has incrcaserl this risk. 
Hence we find the use of above- water torpedo tubes now mainly 
confined to tozpedo and other craft too small for sub mi lj||^l 
discharge. 
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Submerged Discharge . — The risk attached to having loaded 
torpedoes above the water-lino— indc{)eridently of the fact that to 
l^et the best result they should start in the element to which they 
belong — has given great impetus to the sj^stem of submerged 
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and tube into the ship again, so that practically the whole operation 
is one motion. 

Fig. 3 will further explain this apparatus. A is the outer tube; 
B the inner tube; C the shield; D torpedo; E explosion chamber 
for cordite charge placed eX K\ E pipe for gas to pass 
into outer tube; G and Y doors of inner and outer tube; 
J the valve which opens automatically when inner tulie 
arrives at position shown in fig. 2; 2' and P appliance 
for running the tube in and out by hand when desired ; 
O arrangement for bringing whole apparatus back 
for repair, d:c.; M and N sluice- valve and handle; 
Ry f®, r*, for draining tubes before torpedo is put in ; 
X indicator showing position of inner tube* 

Torpedoes have been discharged from this apparatus 
with successful result from a ship steaming at 17I 
knots. 

The advantage of cordite over compressed air for 
impulse is that it requires no atlention : when a charge 
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discharge. From the earliest days of the weapon this has been 
employed to some extent. Hut it was principally in the direction 
of right-ahead fire, by luiving an orifice in the stem of the ship under 
water, to which a torpedo tube was connected. The tactical 
idea was thus to supplement attack with the ram, so that if the 
vessel endeavouring to ram saw that the object would e\'ade this 
attack, she could project a torpedo ahead, which, travelling fa.stcr 
than the vessel, might as effectually accomplish the requireil service. 
The stem orifice had a water-tight cover, which was removed on 
the torpedo being placed in the tul)o and the inner door closed; 
then, Hufiicient impulse being imparted to eject tlie torpedo, and its 
machinery being set in motion at the same time, it darted forward 
towards the enemy. ThiTc is, however, some risk ni the ship using 
a torpedo in this manner striking it before the missile has gathered 
the necessary' impetus from its propellers to take it clear of the 
vessel. The system, moreover, has the disadvantage of weakcniing 
the ram. the construction of which should be of immense strength. 
There is the further liability of ramming with a toi-pedo in the bow 
tube, which would be as disastrous to friend as foe. This method 
of submerged discharge has therefore given place to ejecting the 
torpedo from the broadside. Considerable difficalty attached to 
getting the torpedo clear of the ship from this position without 
injury, especially when the vessel was proceeding at .speed. The 
natural tendency of the passing water acting on the head of 
the tor] 3 edo as it emerged was to give a violent w-rench and cru.sh 
the rear end before that portion could clear the aperture. To prevent 
this the torpedo must be held rigid in the line of projection until 
the tail is clear of the ship. This is thus effected. Besides the 
tube with the aperture in side of the ship under water, fitted with ■ 
sluice-valve, all broadside submerged discharge apparatus possess j 
the following features ; A shield is puslied out Irom the ship's [ 
side. In this shield there are grooves of some form. Guides on I 
the torpedoes fit and run in those grooves. When discharged the 
torpedo is thus supported against the streams of passing water, 
and guided so that its axis continues in the line of projection until 
the tail is clear of the side, the shield being of such length that this 
occurs at the same time that the guides on the torpedo leave the 
grooves in the shield. An apparatus on this principle has been 
fitted to a number of .ships of the British navy, and gives good 
results at high rates of .speed. It has the direct that the shield 
must be run out previous to the torpedo being discharged, and 
brought back afterwards, thus involving three separate operations, 
each performed by compressed air. 

In the broadside suomerged discharge, designed, constructed 
and supplied to many foreign navies by Messrs Armstrong of the 
Klswick works, the three operations are combined in one. There is 
an outer tube as before, but it contains an inner tube carrying the 
torpedo. Fixed to this tube, and prolonging it, is the shield fitted 
with grooves. Both tubes have a door at the rear — made air- 
tight when closed— by which the torpedo is entered. A charge of 
cordite is used for ejection instead of compressed air, the gas from 
which entering tla|^uter cylinder first forces the inner tube out, 
and th(m by means of a valve in the door of the inner tube passes 
in and blows out water and toipedo together, the shield supporting 
the latter until the tail is clear of the ship. By this time the cordite 
gaSinaB expanded and cooled so as to relieve the pressure in rear; 
causes the pressure of the water outside to push the shield 


is placed in the explosion chamber, and a torpedo is in the tube 
all is in readiness lor firing when desired, without further attention 
in the torpedo-room. The cordite is fired by electricity from the 
conning- tower; the officer, therefore, having ascertained that all is 
ready below, has only to press a button when the object is in the 
required po.sition. Automatic indications arc given in the conning- 
tower when the sluice- valve is opened and when all is in readiness 
for firing. 

This method of discharging torpedoes from the broadside under 
water eliminates the principal danger of the system, which required 
the shield to be put into position beforehand. It was then liable 
to be struck and distortea by passing wreckage without the fact 
being apparent to those in the ship. On the discharge of a torpedo 
its course might thus be arrested, or possibly tlic charge be pre- 
maturely exploded in dangerous proximity to its own ship. There 
was a risk 01 getting the shield out too soon, and thereby exposing 
it unduly to injury, or leaving the ojieration until too late. The 
timdency of naval equipment being towards complication, any 
readjustment which makes for simi)lieity cannot be otherwise 
than beneficial, and this feature is esjiecially desirable in all mattiTs 
connected with the use of torpedoes. 

The compartment containing the broadside submerged apparatus 
usually extends across the ship, so as to contain a tube for tifich 
side. 

Use in IFar.- Thi.s has been mainly confined to attacks upon 
squadrons and single ships by torpedo craft of various typc.s. 
At the battle of Yalu, between the Chinese and Japanese fleets, 
torpedoes were discharged by the former, but none took eflect. 
The Japanese trusted solely to gun-fire. After the defeat of 
the Chinese at sea, their remaining ships took refuge in the 
. liarbour of Wei-hai-Wei. Here they were blockaded by the 
i Japanese fleet, w^hich, having a number of torpedo-boats, made 
j .several determined attacks upon the ships inside. After one 
I or two attempts, foiled by the obstructions placed by the 
j Chinese to bar the pas.sage, the Japanese boats succeeded in 
I toqjedoing several ships, and thus expedited tlie reduction of the 
place. In the war between Spain and the United States the 
inferiority of Admiral Cervera’s squadron to that under Admiral 
Sampson might at the battle of Santiago have been to some 
extent counterbalanced by a skilful and vigorous use of torpedoes* 
If, iastead of striving only to escape, a bold dash had been made 
for the American ships, the Spanish cruisers rapidly approaching 
end on to the foe, enveloped in the smoke of their own guns, 
should — some at least— have got within torpedo range wiSiout 
fatal injury. Closing each other at a speed of 10 knots only 
they would co\'er an interval of 6000 yds. in 9 minutes — a 
short time in which to disable a ship by gun-fire under such 
conditions. But Cervera elected to offer a passive resistance 
only, and while suffering destruction wrought no material injury 
upon his opponents* On the other hand, there have been 
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several instances of large warships being sunk by locomotive 
torpedoes discharged from small craft. During the Chilean 
revolutionary war of 1891, a battleship, the “ Blanco Encalada/’ 
of 3500 tons, was attacked in Caldera Bay by two torpedo vessels 
— the “Lynch ” and “ Condell — of 750 tons. They entered the 
bay at dawn, the “ Condell ” leading. This vessel fired three 
torpedoes which missed the ironclad; then the “ Lynch/* after 
one ineffective shot, discharged a second torpedo, which struck 
tlie “ Blanco ** on the side nearly amidships. The latter had 
opened fire with little result, and sank soon afterwards. A 
similar incident occurred in 1894, when the Brazilian ironclad 
“ Aquidaban ” was sunk in Calherina Bay by the “ Sampaio — 
a torpedo vessel of 500 tons. She entered the bay at night, 
and first discharged her bow torpedo at the ironclad, which 
missed; she then fired a broadside torpedo, which struck and 
exploded against the bow of the “Aquidaban.** It caused a 
great shock on board, throwing an officer on the bridge into the 
water. The vessel sank soorx afterwards, and the “ Sampaio ** 
escaped uninjured. 

In the war (1904-5) between Russia and Japan the Whitehead 
torpedo did not exercise an important influence upon the naval 
operations. It scored a success at the beginning of the struggle 
when a Japanese torpedo-flotilla made an attack upon the 
Russian fleet lying at anchor outside Port Arthur. Inir some 
unaccountable reason, though war was imminent, little or no 
precautions seemed to have been taken for effectually guarding 
the vessels. They had no nets in position nor boats patrolling 
outside them. Thus taken by surprise when the Japanese 
torpedo-boats suddenly appeared about midnight on the 8th of 
February 1904, several Russian ships were struck by torpedoes 
before they could offer any resistance. The most damaged 
were the “ Retvisan ’* and “ Tsarevitch ** (battleships) and 
“ Pallada ’* (cruiser), but all managed to get into Port Arthur 
and were eventually repaired. With three ships hms de 
combat the Russian fleet was considerably weakened at an 
early stage. The loss of the “ Pctropavlovsk ’* in April from a 
mine explosion was a further discouragement, esjiecially as 
with this ship went down the gallant and energetic Admiral 
Makarov. In these cin:umstances the Russian fleet could not 
assume the off(‘nsive nor prevent the Japanese troops being 
sent by sea to invest Port Arthur. In June when the injured 
vessels were fit for service again the fleet put to sea but reUmied 
the same evening. The incident is noteworthy only because it 
led to an attack by the Japanese torpedo craft on the retiring 
squadron after sunset. As illustrating the uncertainty of hit- 
ting a moving object at sea with the Whitehead torpedo, already 
mentioned, no vessels were struck on this occasion and they 
reached the anchorage uninjured. In the battle of Tsushima 
the Japanese torpedo-boats attacked the Russian fleet after its 
disablement by ^n-fire and gave the coup de grace to some 
of the ships, which had little power of resistance owing to the 
destruction of their light armament. This w^ar, therefore, did 
not increase to any extent our knowledge of the actual capability 
of this weapon. 

E^ect upon Naval Tactics: Blockade . — It has often been 
assumed that steam and the torpedo will in future render 
blockade impossible as it w^as carried out in the old wars; that, 
no longer dependent upon the wind to allow egress from the 
blockaded port, a vessel using steam can emerge when .she 
chooses, while the fear of torpedo attack will deter a blockading 
squadron from keeping such watch as to foil the attempt. As 
regards the power conferred by steam, it will be no less advan- 
tageous to a blockading squadron, enabling it to maintain its 
position, whereas sailing ships were often driven by gales to leave 
their station and seek a port. This gave opportunities for the 
blockaded vessels to escape. As regards torpedo-boats, they 
would no doubt be a danger to a blockading squadron unpro- 
vided wit i a means of defence agaimt these craft. Such defence 
consists in an adequate number of small vessels interposing an 
in -shore squadron brtw'een the port and the main body outside. 
Thus they perforr the twofold service of w^atching the cnemy*s 
movements within and frustrating a torpedo attack. As an 


instance of blockade under modern conditions, we have that 
of Admiral Sampson upon Santiago — a guard more rigidly 
maintained than any in the old wans. So little was he dclcrrod 
by the knowledge that Admiral Cervera had two torpedo 
vessels in his force, that he drew his squadron closer in at night 
when an attack might be expected, actually illun.inating the 
entrance of the harbour with his electric searchlights, so that 
no craft could come out unperceived. No attempt was made to 
dislodge him from that position, and we may assume that 
blockade, if required in any scheme of naval stralcg)-, will be 
carried out, whatever the weapons of warfar(\ 

As regards the effect of torpedoes upon ladies at sea, and in 
general, as well as single ship, actions, they must oi)eratc against 
close range and employment of the ram. If it is r(‘cognized that 
a ve.ssel within 1000 yds. is liable to a fatal blow, she will 
endeavour in ordinary circumstances to keep outside that 
distance and rely upon gun-fire. The exc eption W'ould bo where 
she is overmatched in that respect, and hence might endeavour 
to restore the balance by the use of torpedoes. In a flecJt action 
the danger of missing a foe and hitting a friend would restrict 
the discharge of torpedoes ; and this risk incr(*ases as formations 
disappear. But the torpedo must be conceded a tactical 
superiority over the ram for the following reiLsons : A vessel 
to use the latter must come within torpedo range, while her 
adversary may successfully apply torpedoes without placing 
herself in any danger of being rammed. 1'he ram can only be 
used in one direction, and a small miscalculation may cause 
disaster. If a vessel has more than one position from wbidi 
loq)edocs can be discharged, she is not confined as regards 
attack to a single bearing or direction. 

In action we may consider the .speed of tlie torpedo as double 
that of the ship, and since against a moving object allowaru'e 
must be made for the space traversed while ram or torpedo is 
travelling tow'ards it, the faster weajxm is less affect i?fl in its 
chance of successful imyiact by clamgc of direction and sp(nl 
of the object at the last moment. Lastly, with mac’hinery 
disabled a ship is powerless to use the ram, but can avert a ram 
; attack with her torpedoes. The movements of s(|uadrons or 
I single ships on entering an action arc not likely to be influcmH fl 
by any contemplated immediate; use of teirjicdoes, for the gun 
must remain the primary weapon, at any rate at the first 
onset. Commanders would hardly risk being crushed by 
gun-fire before getting within torpedo range. Having fuilli 
in the efficiency of their ordnance and the gunnery skill of tlu ir 
crew, th(y would first mana'uvrc to bring these into play. 
Tactics for torpedo attack in such circumstances have n(>t 
therefore been laid down, and it is only necessary to eonsidcr 
the positions which arc advantageous for the use of this wcajion, 
and, conversely, what should be avoided when a vessel, finding 
herself overmatched in gunnery, seeks to redress the balance 
with torpedoes. 

Siee of Target. — This, with a ship, varies in lenglli as the torpcilo 
approaches (;ntl on to the; vessel, or at angle to the lint; of k<;cl; 
the greatest b<‘ing when the i)alh of lM)lh forms a right angle. 
Hence the object is to place your ship where it presents thc^ former 
condition to the cn<^my, while he affords the larger target. It 
must be remcjmbcred that, owing to the cr)mparatively slow velocity 
of the torpedo, it must be aimed not dir(;clJy at a ship in motion — 
like a shot from a gun— but at a point ahead which the ship will 
reach alter the torpedo has traversed the intervening distance. 
Thus .speed of object has to be e.stimat(!d, and ht nee the importance 
of adding to the velocity of the torpc’do and getting a hroad.side 
shot so as to reduce as much as possilde errors of cjilculation. 
The great incriase of the dimensions of warships, especially in 
length, which now has reached 500 ft., adds to the chances of a 
successful hit with torpedoes, and will doubtless tend to diminish 
a desire in future naval tactics to close inside torpedo range for tlio 
purpose of ramming. 

Range. ^Though the effective range of a torpedo discharged 
from a ship or torp(;do vessel against a single object moving 
at high speed may be con.sidered as approximately witliin one 
1000 yds. this limit of distance is considerably augmented where 
the target consists of several vessels at sea in close ord(;r, or is thf^t 
afforded by a fleet at anchor. In the first case it may be wprth 
while to discharge torpedoes from a distance of two or three filou> 
sand yards at the centre of the line for the chance of hitting one of 
the vessels composing it. As regards a mass of ships at anchor, 
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unless protected by an impenetrable guard such as a breakwater 
or some invulnerable defence carried by the ships themselves^ the 
increased range and accuracy ol the torpedo imparted by recent 
tlcvelopnient:* would give it a chance of success if discharged against 
such a target at even greater distance. 

Finally, by improveinonts in construction and methods of dis- 
chaige the torpedo has recovered the place* it was rapidly losing a 
few years ago. As armour receives increased resisting power to 
above- water projectiles, and gets on a level again with the gun, 
more atttmtion will be given to under-water attack, against which 
no adequate protection has yet been devised. Thus wc shall 
probably find the torpedo taking a very prominent place in any 
future war between the great maritime powers. (S. M. E.-W.) 

TORQUAY, a municipal borough, seaport and watering-place, 
in the Torquay parliamentary division of Devonshire, England, 
on Tor Bay of the English Channel, 26 m. S. of Exeter, by the 
Great Western railway. Pop. (1901), 33,625. Owing to the 
beauty of its site and the equability of its climate, and to its 
being screened by lofty hills on the north, east and west, and 
open to the sea-breezes of the south, it has a high reputation 
as a winter residence. The temperature seldom rises as high 
as 70° y. in summer or falls below freezing-point in winter. 
To the north lies the populous suburb of St Mary Church. 
There are some remains of Tor or Torre Abbey, founded 
for Praemonstratensians by William, Lord Brewer, in 1196. 
They stand north of the modern mansion, but, with the 
exception of a beautiful pointed arch portal, are of small 
importance. On the south of the gateway is a i3lh-ccntury 
building, known as the Spanish bam. On Chapel Hill arc 
the remains of a chapel of the 12th century, dedicated to 
St Michael, and supposed to have formerly belonged to the 
abbey. St Saviour’s j)arish church of Tor-Mohuii, or Tor- 
moham, an ancient stone structure, was restored in 1874. 
The old church at St Mary Church, north of Torejuay, was 
rebuilt in Early Decorated style; and in 1871 a tower was 
erected as a memorial to Dr Phillpotts, bisliop of Exeter, who 
with his wife is buried in the churchyard. St John’s Church, 
by G. E. Street, is a fine example of modern Gothic. Among 
the principal buildings and institutions arc the town hall, 
museum of the natural history society, theatre and opera-house 
(t88o), market, schools of art and science, the Torbay infirmary 
and dispensary, the Western hospital for consumption. Crypt 
House institution for invalid ladies, and the Mildnmy home for 
incurable consumptives. The control of the harbour, piers, 
pleasure grounds, &c.,was acquired from the lord of the manor 
by the local board in 1886. The harbour has a depth of over 
20 ft. at low water. The principal imports arc coal, timber 
and slates, and the principal export stone of the Transition 
limestone or Devonshire marble. In the town arc a number of 
marble-polishing works. Terra-cotta ware of fine quality is 
also manufactured from a deposit of clay at Watcombe and 
at Hele. The town is governed by a mayor, 9 aldermen and 
27 councillors. Area, 3588 acres. 

There w'as a village at Torre even before the foundation of the 
abbey, and in the neighbourhood of Torre evidence has been 
found of Roman occupation. The manor was granted by 
William the Conqueror to Richard de Bruvere or dc Brewere, and 
was subsequently known as Tor Brewer. After the defeat of the 
Spanisli Armada, Don Pedro’s galley was brought into Torbay ; 
and William, prince of Orange, landed at Torbay on the 5th of 
November 1688. Until the middle of the 19th century it was 
an insignificant fishing village. It was incorporated in 1892, 

TORQUE, or Torc (Lat. torquis, torques, a twisted collar, 
torquere, to twist), the term given by archaeologists to the 
twisted collars or armlets of gold or other metal worn particu- i 
larly by the ancient Gauls and other allied Celtic races. The 
typical torque is a circlet ith twisted rope-like strands , the ends 
not joined togetlj^r; the torque was usually worn with the 
opening in the front as seen in a figure of a Gaul in a sculptured 
sarcophagus in the Capitoline Museum at Roma^‘/ln?iirtchaiucs, 
the term “ torque ** is used of the turning-mpijfdi^t of a sjfjrtem- 
fopde, as in a series dynamo. 

TORQUEMADA, JUAN DE (1388-^1468), or rather JoH4lf^^ES 
DE Turrecremata, Spanish ecdesiastic, was born at Valkdolid, ] 


in 1388, and was educated in that city. At an early age he 
joined the Dominican order, and soon distinguished himself 
for learning and devotion. In 1415 he accompanied the general 
of his order to the Council of Constance, whence he proceeded 
to Paris for study, and took his doctor’s degree in 1423. After 
teaching for some time in Paris he became prior of the Dominican 
house first in Valladolid and then in Toledo. In 1431 Pope 
Eugenius IV. called him to Rome and made him ** magisier 
sancti palatii.” At the Council of Basel he was one of the ablest 
supporters of the view of the Roman curia, and he was rewarded 
with a cardinal's hat in 1439. He died at Rome on the 26th of 
September 1468, 

His principal works are: Tn Graiiani Decrctum commentarii 
(4 vols., Venice, 1578); Expositio brevis et utilis super toto psalterio 
(Mainz, 1474); Quaesiiones spirituals super evangelia iotius anni 
(Brixen, 1498); Summa ecclesiastica (Salamanca, 1550). The last- 
named work has the following topics : (i) Dc uni versa ccclcsia; 
(2) De Ecclcsia romana ct pontificis primatu; (3) De univcrsali- 
bus conciliis; (4) De schismaticis et hacrcticis. His De concepiione 
deiparae Mariae, libvi viii. (Rome, 1547), was edited with preface 
and notes by E. B. I’usey (London, x8(>9 scq.). 

TORQUEMADA, THOMAS (1420-1498), inquisitor-general of 
Spain, son of Don Pedro Ferdinando, lord of Torquemada, a small 
town in Old Castiic, was born in 1420 at Valladolid during the 
reign of John II. Being nephew to the well-known cardinal of the 
same name, he early displayed an attraction for the Dominican 
order; and, as soon as allowed, he joined the Friars Preachers 
in their convent at Valladolid. His biographers state that he 
showed himself from the beginning very earnest in austere life 
and humility; and he became a recognized example of the 
virtues of a Dominican. Valladolid was then the capital, and in 
due course eminent dignities were offered to him, but he gave 
signs of a determination to lead the simple life of a P'riar Preacher, 
In the convent, his modesty was so great that he refused to 
accept the doctor’s degree in theology, which is the highest 
prized honour in the order. His superiors, however, obliged 
him to take the priorship of the convent of Santa Cruz in 
Segovia, where he ruled for twenty-two years. The royal family, 
especially the queen and the infanta Isabella, often stayed at 
Segovia, and Torquemada became confessor to the infanta, 
who was then very young. He trained her to look on her 
future sovereignty as an engagement to make religion respected. 
Esprit Fiechier, bishop of Nimes, in his Histoire du cardinal 
Jimenes (Ptu-is, 1693), says that Torquemada made her promise 
that when she became queen she would make it her principal 
business to chastise and destroy heretics. He then began to 
teach her the political advantages of religion and to prepare the 
way for tliat tremendous engine in the hands of the state, the 
Inquisition. 

Isabella succeeded to the throne (1474) on the death of 
Henry IV. Torquemada had always been strong in his advice 
that she should marry Ferdinand of Aragon and thus consolidate 
the kingdoms of Spain. Hitherto he had rarely appeared at 
court ; but now the queen entrusted him not only with the care of 
her conscience, but also with the benefices in the royal patronage. 
He also helped her in quieting Ferdinand, who was chafing under 
the privileges of the Castilian grandees, and succeeded so 
well that the king also took him as confessor. Refusing the rich 
see of Seville and many other preferments he accepted that 
of councillor of state, For a long time he had pondered over 
the confusion in which Spain was, which he attributed to the 
intimate relations allowed between Christians and infidels for 
the sake of commerce. He saw Jew's, Saracens, heretics and 
apostates roami^ through Spain unmolested ; and in this lax 
toleration of religious differences he thought he saw the main 
obstacle to the political union of the Spains, which was the 
necessity of the hour. He represented to Ferdinand and 
Isabella that it was essential to their safety to reorganize the 
Inquisition, which had since the 13th century (1236) been 
established in Spain. The bishops, who were ex officio inquisitors 
in their own dioceses, had not succeeded in putting a stop to 
the e\dls, nor had the friars, by whom they had been practically 
superseded. By the middle of the 15th century there was 
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hardly an active inquisitor left in the kingdom. In 1473 
Torquemada and Gonzalez de Mendoza, archbishop of I'olcdo, 
approached the sovereigns. Isabella had been for many years 
prepared, and she and Ferdinand, now that the proposal for 
this new tribunal came before them, saw in it a means of over- 
coming the independence of the nobility and clergy by winch 
the royal power had been obstructed. With the royal sanction 
a petition was addressed to Sixtus IV. for the establishment of 
this new form of Inquisition; and as the result of a long intrigue, 
in 1479 a papal bull authorized the appointment by the Spanish 
sovereigns of two inquisitors at Seville, under whom the 
Dominican inquisitions already established elsewhere might serve. 
In the persecuting activity that ensued the Dominicans, “ the 
Dogs of the Lord ’’ {Domini canes), took the lead. Commissaries 
of the Holy Office were sent into diflcreiit provinces, and ministers 
of the faith were established in the various cities to take cogni- 
sance of the crimes of heresy, apostasy, sorcery, sodomy and 
polygamy, these three last being considered to be implicit 
heresy. The royal Inquisition thus started W'as subversive of 
the regular tribunals of the bishops, who much resented the 
innovation, which, however, had the power of the state at its 
back. 

In 1481, three years after the Sixtine wmmission, a tribunal 
was inaugurated at Seville, where freedom of speech and licence 
of manner were rife. The inquisitors at once Ix^gan to detect 
errors. In order not to confound the innocent with the guilty, 
Torquemada publisht'd a declaration offering grace and pardon 
to all who presented themselves before the tribunal and a\'owcd 
their fault. Some fled the country, but many (Mariana says 
17,000) offered themselves for reconciliation. The first seat of 
the Holy Office was in the convent of San Pablo, where the friars, 
however, resented the orders, on the pretext that they were not 
delegates of the irujuisitor general. Soon the gloomy fortress of 
Triana, on the opposite bank of the Guadalquivir, was prepared 
as the palace of the Holy Office; and the terror-stricken Sevil- 
lianos read with dismay over the portals the motto of the 
Inquisition: ** Exsurge, Dominc, Judica causam tuam, Capile 
nobis vulpes.’* Other tribunals, like that of Seville and under 
La Suprema, were speedily established in Cordova, Jaen and 
Toledo. The sovereigns saw that wealth was beginning to flow 
in to the new tribunals by means of fines and confiscations; 
and they obliged Torquemada to lake as assessors five persons 
who would represent them in all matters affecting the royal 
prerogatives. These assessors were allowed a definite vote in 
temporal matters but not in spiritual, and the final decision 
was reserved to Torquemada himself, who in 1483 was appointed 
the sole inquisitor-general over all the Spanish possessions. In 
the next year he ceded to Diego Deza, a Dominican, his office of 
confessor to the sovereigns, and gave himself up to the congenial 
work of reducing heretics, A general assembly of his inquisitors 
was convoked at Seville for the 29th of November 1484; and 
there he promulgated a code of twenty-eight articles for the 
guidance of the ministers of the faith. Among these rules arc 
the following, which will give some idea of the procedure. 
Heretics were allowed thirty days to declare themselves. Those 
who availed themselves of this grace were only fined, and their 
goods escaped confiscation. Absolution in joro exierno was 
forbidden to be given secretly to those who made voluntary 
confession; they had to submit to the ignominy of tlig public 
auto-de-fL The result of this harsh law was that numerous 
api>lications were made to Rome for secret absolution ; and thus 
much money escaped the Inquisition in Spain, Those who 
were reconciled were deprived of all honourable employment, 
and were forbidden to use gold, silver, jewelry, silk or fine wool. 
Against this law, too, many petitions went to Rome for rehabili- 
tation, until in 1498 the Spanish pope Alexander VI. granted 
leave to Torquemada to rehabilitate the condemned, and with- 
drew practically all concessions hitherto made and paid for at 
Rome. Fines were imposed by way of penance on those 
confessing willingly. If a heretic in the Inquisition asked for 
absolution, he could receive it, but subject to a life impri.sonment ; | 
but if his repentance were but feigned he? could be at once | 
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condemned and handed over to the civil power for execution. 
Should the accused, after the testimony against him had been 
made public, conlinuc to deny the charge, he was to be con- 
demned as impenitent. When serious proof existed against one 
who denied his crime, he could be submitted to the question by 
torture ; and if under torture he avowed his fault and confirmed 
his guilt by subsequent confession he was punished as one con- 
victed; but should he retract he was again to be submitted to 
the tortures or condemned to extraordinary punishment. This 
second questioning was afterwards forbidden ; but the prohibi- 
tion w'as got over by merely suspending and then renewing the 
sessions for questioning. It was forbidden to communicate to 
the accused the entire copy of the declaration of the witnesses. 
The dead even were not free from the IIol}^ Office; but processes 
could be instituted against them and their Tcniains subjected 
to puni.shmcnt. But along with these cruel and unjust measures 
there must be put down to Torquemuda's credit some advanced 
ideas as to prison life. The cells of the Inquisition were, as a rule, 
large, airy, clean and with good windows admitting the sun. 
They were, in those respects, fur superior to the civil jirisons of 
that day. The use of irons was in Torquemada’s time not 
allowed in the Holy Office; ihc? use of torture was in accordance 
with the practice of the other royal tribunals; and when these 
gave it up the Holy Office did so also. 

Such were some of the methods that Torquemada introduci'd 
into the Spanish Inquisition, which was to have so baneful an 
effect upon the whole (xiiintry. During the eighteen years that 
he was inquisitor-general it is said that lie burnt 10,220 persons, 
condemned 6860 others to be burnt in effigy, and reconciled 
97,321, thus making an average of some 6000 con vi(‘t ions a year. 
These figures arc given by Llurente, who was secretary of the 
Holy Office from 1790 to J792 and had access to the archives; 
but modern research reduces the list of those burnt by Torciue- 
mada to 2000, in itself an awful hokxiiust to the principle of 
intolerance. The constant stream of petitions to Rome opened 
the eyes of the pope to the effects of Toniuemada’s severity. 
On three separate occasions he had to send Fray Alfonso Badaja 
to defend his acts before the Holy See. The sovereigns, too, 
.saw the stream of money, winch th(?y had hoped for, diverted 
to the coffers of th(i Holy Office, and in 1493 Ibey made com- 
plaint to the |)ope; but Torquemada was pow(;rful enough to 
secure most of the money for the expenses of the Inquisition. 
But in 1496, when the sovereigns again complained that the 
inquisitors were, without royal knowledge or consent, disposing 
of the property of the condemned and thus d(‘priving the public 
revenues of considerable sums, Alexander VI. appointed Jimenes 
to examine into the case and make the Holy Oflice disgorge the 
plunder. 

For many years Torquemada had been persuading the sove- 
reigns to make an attempt once for all to rid the country of the 
hated Moors. Mariana holds that the founding of the Inquisi- 
tion, by giving a new impetus to the idea of a united kingdom, 
made the country more capable of carrying to a satisfactory 
ending the traditional wars against the Moors. The taking of 
Zahaia in 1481 by the enemy gave occasion to repri.sals. Troops 
were summoned to Seville and the war began by tlie siege of 
Alliama, a town eight leagues from Granada, the Moorish 
capital. Torquemada went with the sovereigns to Cordova, to 
Madrid or wherever the states -general were held, to urge on 
the war ; and he obtained from the Holy See tlie same spiritual 
favours that had been enjoyed by the Crusaders. But he did 
not forget his favourite work of ferreting out heretics; and his 
minister of the faith made great jirogress over all the kingdom, 
especially at Toledo, where merciless severity was shown to the 
Jews who had lapsed from Christianity. The Inquisition, 
although as a body the clergy did not mislike it, sometimes 
met with furious opposition from the nobles and common people. 
At Valentia and Lerida there were serious conflicts. ^ At 
Saragos.sa Peter Arbu^, a canon and an ardent inquisitor, 
was slain in 14B5 whilst praying in a church; and the^ threats 
against the hated Torquemada made him go in fear of his life, 
and he never w'cnt abroad without an escort of forty familiars 
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of the Holy Office on horseback and two hundred more on 
foot. In 1487 he went with Ferdinand to Malaga and thence to 
Valladolid, where in the October of 1488 beheld another general 
congregation of the Inquisition and promulgated new laws 
based on the experience already gained. He then hurried 
back to Andalusia where he joined the sovereigns, who 
were now besieging Granada, which he entered with the 
conquering army in January 1492 and built there a convent 
of his order. 

The Moors being vanquished, now came the turn of the 
Jews. In 1490 had happened the case of El Santo nino de 
la Guardia — a child supposed to have been killed by the Jews. 
His existence had never been proved; and in the district of 
Guardia no child was reported as missing. The whole story 
was most probably the creation of imaginations stimulated by 
torture and despair, unless it was a deliberate fiction set forth 
for the purpose of provoking hostility against the Jews. For 
a long time Torquemada had tried to get the royal consent to 
a general expulsion; but the sovereigns hesitated, and, as the 
victims were the backbone of the commerce of the country, 
proposed a ransom of 300,000 ducats instead. The indignant 
friar would hear of no compromise : Judas,*’ he cried, sold 
Christ for 30 pence; and your highnesses wish to sell Him again 
for 300,000 ducats.” Unable to bear up against the Domini- 
can’s fiery denunciations, the sovereigns, three months after 
the fall of Granada, issued a decree ordering every Jew cither 
to embrace Christianity or to leave the country, four months 
being given to make up their minds; and those who refused to 
become Christians to order had leave to sell their property and 
carry off their effects. But this was not enough for the in- 
quisitor-gencral, who in the following month (April ) issued orders 
to forbid Christians, under severe penalties, having any communi- 
cation with the Jews or, after the period of grace, to supply 
them even with the necessaries of life. The former prohibition 
made it impossible for the unfortunate people to sell their 
goods which hence fell to the Inquisition. The numbers 
of Jewish families driven out of the country by Torquemada 
is variously stated from Mariana’s 1,700,000 to the more 
probable 800,000 of later historians. The loss to Spain was 
enormous, and from this act of the Dominican the commercial 
decay of Spain dates. 

Age was now creeping on Torquemada, who, however, never 
would allow his misdirected zeal to rest. At another general 
assembly, his fourth, he gave new and more stringent rules, w'hich 
are found in the Compilacidn de las instrucciones del officio de la 
Santa Inquisicion, He took up his residence in Avila, where 
he had built a convent: and here he resumed the common life 
of a friar, leaving his cell in October 1497 visit, at Salamanca, 
the dying infante, Don Juan, and to comfort the sovereigns 
in their parental distress. They often used to visit him at 
Avila, where in 1498, still in office as inquisitor-general, he 
held his last general assembly to complete his life’s work. 
Soon afterwards he died, on the i6th of September 1498, 

full of years and merit ” says his biographer. He was buried 
in the chapel of the convent of St Thomas in Avila. 

The name of Torquemada stands for all that is intolerant 
and narrow, despotic and cruel. He was no real statesman 
or minister of the Gospel, but a blind fanatic, who failed to 
sec that faith, which is the gift of God, cannot be imposed on 
any conscience by force. (E. Tn,) 

TORRE ANNUNZIATA, a seaport of Campania, Italy, in 
the province of Naples, on the east of the Bay of Naples, and 
at the south foot of Mt Vesuvius, 14 m. S.E. of Naples by rail. 
Pop.(i90i), 2S,o7o(town); 28,084 (commune). Itison themain 
line to Battipagiia, at the point of junction of a branch line 
from Cancello round the east of Vesuvius, and of the branch to 
C^stellammare di Stabia and Gragnano. It has a royal arms 
factory established by Charles IV., and other ironworks, 
considerable manufacture of macaroni, paper, breeding of 
silkworms, and some fishing and shipping. The harbour is 
protected by moles. Remains attributed to the Roman post- 
station of Oplontis were discovered in making the railway 


between Torre del Greco and Torre Annunziata, a little west of 
the latter, in 1842. 

TORRE DEL GRECO, a seaport of Campania, Italy, in the 
province of Naples, 7Jm. S. E, of that city by rail. Pop. 
(1901), 35,328. It lies at the south-west foot of Vesuvius, on the 
shore of the Bay of Naples. It is built chiefly of lava, and staiicls 
on the lava stream of 1631, which destroyed two-thirds of the 
older town. Great damage was done by the eruptions of 
1737 and 1794; the earthquake of 1857 and the eruption of 
8th of December 1861 were even more destructive. After each dis- 
aster the people returned, the advantage of the rich volcanic land 
overcoming apprehensions of danger. In the outskirts are 
many beautiful villas and gardens. The town has shipbuilding 
yards and lava quarries. The inhabitants take part in the 
coral and sponge fishing off the African and Sicilian coasts, and 
coral is worked in the town. There is also fishing for tunny, 
sardines and oysters; hemp is woven, and the neighbourhoo(i 
is famed for its fruit and wine. In June the great popular 
festival ^^Dei Quattro Altari” is annually celebrated here in 
commemoration of the abolition of the feudal dominion in 
1700. Remains of ancient villas and baths have been found 
here. 

TORRENS, ROBERT (1780-1864), English soldier and econo- 
mist, was born in Ireland in 1780. He entered the Marines 
in 1797, became a captain in 1806, and major in 1811 for 
bravery in Anhalt during the Walcheren expedition. He 
fought in the Peninsula, becoming lieutenant-colonel in 1835 
and retiring as colonel in 1837. After abortive attempts to 
enter parliament in 1818 and 1826, he was returned in 1831 as 
member for Ashburton. He was a prolific writer, principally on 
financial and commercial policy. Almost the whole of the pro^ 
gramme which was carried out in legislation by Sir Robert Peel 
had been laid down in his economic writings. He was tin 
early and earnest advocate of the repeal of the corn laws, 
but was not in favour of a general system of absolute free trade, 
maintaining that it is expedient to impose retaliatory duties 
to countervail similar duties imposed by foreign countries, 
and a lowering of import duties on the productions of countries 
retaining their hostile tariffs would occasion a decline in 
prices, profits and w’ages. 

His principal writings of a general character were : The Economist 
[/.<?. Physiocrat] reluted (1808); Hssay on the Production of Wealth 
(1821); Easay on the External Corn-trade (eulogized by Ricardo. 
(1827); The Budget, a Scries of Letters on Financial, Commercial 
and Colonial Policy (1841-1843); The Principles and Practical 
Operations of Sir Robert Peel's Act of /S44 Explained and Defended 
(1847). 

TORRENS, SIR ROBERT RICHARD (1814-1884), British 
colonial statesman, was born at Cork, Ireland, in 1814, and 
educated at Trinity College, Dublin. He went to South Aus- 
tralia in 1840, and was appointed collector of customs. He was 
an official member of the first legislative council and in 1852 
was treasurer and registrar-general. When responsible govern- 
ment was established he was elected as a representative for 
Adelaide and became a member of the first ministry. In 1857 
he introduced his famous Real Property Act, the principle of 
which consists of conveyance by registration and certificate 
instead of deeds. The system was rapidly adopted in the other 
colonies and elsew’here, and was expounded by the author during 
a visit to the United Kingdom in 1862-1864. After leaving 
South Australia, Sir R. R. Torrens represented Cambridge 
in the House of Commons from 1868 to 1874; in 1872 he was 
knighted. He was the author of works on the effect of the 
gold discoveries on the currency, and other subjects. He died 
on the 31st of August 1884. 

TORRENS, WILLIAM TORRENS MTULLAGH (i 8 i 3 -i 894 )> 
English politician and social reformer, son of James M^CuIlagh 
(whose wife’s maiden name, Torrens, he assumed in 1863), 
was born near Dublin on the 13th of October 1813. He was 
called to the bar, and in 1835 became assistant commissioner 
on the special commission on Irish poor-relief, w'hich resulted 
in the extension of the workhouse system in Ireland in 
1838. In the ’forties he joined the Anti-Corn Law League, 
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and in 1846 published his Industrial History of Free Nations. 
In 1847 he was elected to parliament for Dundalk, and sat 
till 1852. In 1857 he was elected as a Liberal for Yarmouth 
and from 1865 to 1885 he represented Finshur}’. Torrens 
w'as a well known man in political life, and devoted himself 
mainly to social questions in parliament. It was an amend- 
ment of his to the Education Bill of 1870 which established 
the London School Board, and his Artisans* Dwellings Bill in 
1868 facilitated the clearing away of slums by local authorities. 
He published several books, and his Twenty in Parlia- 

fftent (1893) and History of Cabinets (1894) contain useful 
material. He died in London on the 26th of April 1894. 

TORRES NAHARRO, BARTOLOMEI DE (1480-1530), 
Spanish dramatist, was born towards the end of the 15th century 
at Torres, near Badajoz. After some years of soldiering and of 
captivity in Algiers, Torres Naharro took orders, settled in 
Rome about 1511, and there devoted himself chiefly to writing 
plays. Though he alludes to the future pope, Clement VII. as 
his protector, he left Rome to enter the household of Fabrizio 
Colonna at Naples where his works were printed under the title 
of Propaladia (1517). He is conjectured to have returned to bis 
native place, and to have died there shortly after 1529. His 
Didlogo del nacimiento is written in unavowed, though obvious, 
imitation of Encina. but in his subsequent plays he shows a 
much larger conception of dramatic possibilities. He classifies his 
pieces as comedias d noticia and comedins d fantasia*, the former, 
of which the Soldaiesca and Tindfaria are examples, present 
in dramatic form incidents within his personal experience; the 
latter, which include such plays as Serafina^ Himenea, Calamita 
and Aquilana, present imaginary episodes with adroitness and 
persuasiveness. Torres Naharro is much less dexterous in stage- 
craft than many inferior successors, his humour is rude and 
boisterous and his diction is unequal ; but to a varied knowledge 
of human nature he adds knowledge of dramatic effect, and his 
rapid dialogue, his fearless realism and vivacious fancy prepared 
ihc way for the romantic drama in Spain. 

TORRES NOVAS, a town of Portugal, in the district of San- 
tarem, 19 m. N.N.E. of Santarem on the Lisbon-Entroncamento 
railway. Pop. (1900), 10,746. It manufactures cotton.s, linens, 
jute, paper, leather and spirits. It was probably founded by 
Greeks, and was held by the Romans, Goths and Moors, from 
whom it was conquered in 1148 by Alphonso I. of Portugal. 

TORRES VEDRAS, a town of Portugal, in the district of 
Lisbon, 43 m. N, by W. of Lisbon, on the J.isbon-Figueira da 
Foz railway. Pop. (1900), 6900. Torres Vedras is built on 
the left bank of the river Sizandro; it has a Moorish citadel 
and hot sulphur baths. Roman inscriptions and other remains 
have been found here, but the Latin name of the town, Turres 
Veteres, is probably medieval. Here were the noted fortifica- 
tions known as the “ lines of Torres Vedras,” constructed by 
Wellington in 1810 (see Peninsular War). Here also in 1846 
the troops of General Saldanha defeated those of the count 
de Bomfin and seized the castle and towm (see Portugal: 
History). 

TORRES Y VILLAROEL, DIEGO DE (1696-1759?), Spanish 
miscellaneous writer, was liorn in 1696 at Salamanca, where his 
father was bookseller to the university. In his teens Torres 
escaped to Portugal where he enlisted under a false name; he 
next moved to Madrid, living from hand to mouth as a hawker; 
in 1717 he was ordained subdeacon, resumed his studies at 
Salamanca, and in 1726 became professor of mathematics at 
the university. A friend of his having stabbed a priest, Torres 
was suspected of complicity, and once more fled to Portugal, 
where he remained till his innocence was proved. He then 
returned to his chair, which he resigned in 1751 to act as steward 
to two noblemen; he was certainly alive in 1758, but the date 
of his death is not known. Torres had so slight a smattering 
of mathematics that his appointment as professor w'as thought 
scandalous even in his own scandalous age; yet he quickly 
acquired a store of knowledge which he displayed with serene 
assurance. His almanacs, his verses, his farces, his devotional 
and pseudo-scientific writings show that he possessed the alert 


B. DE— TORRICELLI 6i 

adaptiveness of the bom adventurer; but all that remain? 
of his fourteen volumes (i 745-1 752) is his autobiography, an 
amusing record of cynical effrontery and successful imposture. 

TORREVIEJA, a seaport of south-eastern Spain, in the pro- 
vince of Alicante, 3 m. S.W. of Cape Cervera, and at the 
terminus of a railway to Albatcra on the Alicante-Murcia line. 
Pop. (1900), 770O. The district is famous for its salt beds, which 
are owned and worked by the state, the Laguna Grande alone 
yielding more than 100,000 tons a year. 'I’he other industries 
arc chiefly fishing, shipbuilding and the manufadure of ropes 
and sails. The roadstead affords safe anchorage. There is an 
active trade in fruit and agricultural products. 

TORRE Y| JOHN (1796-1873), American botanist, was born 
at New York on the 15th of August 1796. When he was 15 
or 16 years of age his father received a prison appointment at 
Greenwich, and there he made the acquaintance of Amos Eaton 
(1776-1842), a pioneer of natural history studies in America. 
He thus learned the elements of botany, as well as something 
of mineralogy and chemistry. In 1815 he began the study of 
medicine, qualifying in 1818. In the following year he issued 
his Catalogue of Plants Grooving Spontaneously within Thirty 
Miles of the City of New York, and in 1824 the first and only 
volume of his Flora of the Northern and Middle States. In the 
same year he obtained the chair of chemistry and geology at 
West Point military academy, and three years later the pro- 
fessorship of chemistry and botany in the College of Physicians 
and Surgeons, New York. Li 1836 he wa.s appointed botanist 
to the stale of New York and produced his Flora of that stale 
in 1843; while from 1838 to JS43 he carried on the publication of 
the earlier portions of Flora of North America^ with the assistance 
of his pupil, Asa Gray. From 1853 he was chief assayer to the 
United States assay oflicc, but he continued to take an interest 
in botanical teaching until his death at New York on the loth 
of March 1873. He made over his valuable herbarium and 
botanical library to Columbia Colksge in i860, and he was the 
first president of the Torrey Botanical Club in 1873. His name 
is commemorated in the small coniferous genus Torreya, found 
in North America and in China and Japan. T. taxifolia, a 
native of Florida, is known as the lorrey tree or .savin, mid also 
as the stinking cedar. 

TORREY, REUBEN ARCHER (1856- ), American evange- 

li.st, was born in Hoboken, New jersey, on the 28th of January 
1856. He graduated at Yale University in 1875 ‘'tnd at the Yale 
Divinity School in 1878. He became a Congregational mini.ster 
in 1878, studied theology at Leipzig and Erlanger in 1882-1883, 
joined D. L. Moody in his evangelistic work in Chicago in 1889, 
and became pastor of the Chicago Avenue (!hurcli in 1894 and 
afterwards superintendent of the Moody Bible Institute of 
Chicago. In 1902 1903 he preached in nearly every part of the 
English-speaking world, and with Charles McCallon Alexander 
(b. 1867) conducted revival services in Great Britain in 1903- 
1905; Torrey conducted a similar campaign in American and 
Canadian cities in 1906-1907. 

TORRICELLI, EVANGELISTA (1608-1647), Italian physicist 
and mathematician, w^as born at Faenza on Ihe 15111 of October 
1608. Left fatherless at an early age, he was educated under 
the care of his uncle, a Camaldolese monk, who in 1627 sent him 
to Rome to study science under the Benedictine Benedetto 
Castelli (1577-1644), professor of mathematics at the Collcgio 
di Sapienza. The perusal of Galileo's Dialoghi delle nuove 
scienze (1638) inspired him with many developments of the 
mechanical principles there set forth, which he embodied in a 
treatise De motu (printed amongst his Opera geometrka, 1644). 
Its communication by Castelli to Galileo in 1641, with a proposal 
that 7 'orricelli should reside ^vith him, led to Torricelli repairing 
to Florence, where he met Galileo, and acted as his amanuensis 
during the three remaining months of his life. After Galileo's 
death Torricelli was nominated grand-ducal mathematician 
and professor of mathematics in the Florentine academy. The 
discovery of the principle of the barometer (q.v.) which has 
perpetuated his fame (“ Torricellian tube," “ Torricellian 
vacuum") was made in 1643. 
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The publication amongst Torricelli^s Opera geometrica 
(Florence, 1644) of a tract on the properties of the cycloid 
involved him in a controversy with G. P. de Roberval, who 
accused him of plagiarizing his earlier solution of the problem of 
its quadrature. There setms, however, no room for doubt that 
'rorricelli’s was arrived at independently. The matter was 
still in debate when he was seized with pleurisy, and died at 
Florence on the 25th of October 1647. He was buried in San 
Lorenzo, and a commemorative statue of him erected at Faenza 
in 1864. 

Among the new truths detected by him was the valuable 
mechanical principle that if any number of bodies be so con- 
nected that, by their motion, their centre of gravity can neither 
iiscend nor descend, then those bodies are in eejuilibrium. He 
also discovered the remarkable fact that the parabolas described 
(in a vacuum) by indefinitely numerous projectiles discharged 
from the same point with equal velocities, but in all directions 
have a paraboloid of revolution for their envelope. His theorem 
that a fluid issues from a small orifice with the same velocity 
(friction and atmospheric resistance being neglected) which it 
would have acquired in falling through the depth from its sur- 
face is of fundamental importance in hydraulics. He greatly 
improved both the telescope and microscope?. Several large 
object lenses, engraven with his name, are preserved at Florence. 
He used and developed B. Cavalieri’s method of indivisibles. 

A selection from Torricelli's manuscripts was published by 
1 'ommaso Bonaventura in 1715, with the title Lezioni accademiche 
(Florence), They include an address of acknowledgment on his 
admission to the Accademia della C'rusca. His essay on the inim- 
flations of the Val di Chiana was printed in Raccolta d‘autori 
che iraUano del moto dclV acque^ iv. 115 (Florence, 170«), and amongst 
Obu&culi idraulici, iii. 347 (Bologna, 1822). For his life see Fabroni, 
Viiae Italoruniy i. 345; Gliinassi, LeUere fin </ut inedite di Evan- 
gelisia Torricelli (Faenza, 1864); Tiraboschi, Storia della Lett. it. 
viii. 302 (ed. 1824); Montucla, IJist. des math.y vol. ii.; Marie, Hist, 
des sciences t iv. 133. 

TORRIDONIAN, in geology, a scries of pre-Cambrian are- 
naceous sediments extensively developed in the north-west high- 
lands of Scotland find particularly in the neighbourhood of upper 
Loch Torridon, a circumstance which suggested the name 
Torridon Sandstone, first applied to these rocks by J. NicoL 
The rocks are mainly red and chocolate sandstones, arkoses, 
flagstones and shales with coarse conglomerates locally at the 
base. Some of the materials of these rocks were derived from 
the underlying Lewisian gneiss, upon the uneven surface of 
which they rest; but tlie bulk of the materia! was obtained 
from rocks that arc nowhere now exposed. Upon this ancient 
denuded land surface the Torridonian strata rest horizontally 
or with gentle inclination. Their outcrop extends in a belt of 
variable breadth from Cape Wrath to the Point of Sleet in Skye, 
running in a N.N.E.-S.S.W. direction through Ro.ss-shire and 
Sutherlandshire. They form the isolated mountain peaks of 
Canisp, Quinag and Suilven in the neighbourhood of Loch 
Assynt, of Slioch near Loch Marce and other hills. They attain 
their maximum development in the Applccross, Gairloch and 
Torridon districts, form the greater part of Scalpay, and occur 
also in Rum, Raasay, Soay and the Crowlin Islands. The 
Torridonian rocks have been subdivided into three groups : an 
upper Aulthca group, 3000-5000 ft.; a middle or Applccross 
group, 6000-8000 ft. ; imd a lower or Diabeg group, 500 ft, in 
Gairloch but reaching a thickn(?ss of 7200 ft. in Sky^e. 

Sec The Geological Structure of the North-West Highlands 
of Scotland," Mem. Geol. Survey (Glasgow, 1907). (J. A. H.) 

TORRIGIANO, PIETRO (1472-1522), Florentine sculptor, 
was, according to Vasari, one of the group of talented youths 
who studied art under the patronage of Lorenzo the Magnificent 
in Florence. Benvenuto Cellini, reporting a conversation with 
Torrigiano, relates that he and Michelangelo, while both young, 
were copying the frescoes in the Carmine chapel, when some 
slighting remark made by Michelangelo so enraged Torrigiano 
that he struck him on the nose, and thus caused that disfigure- 
ment which is so conspicuous in all the portraits of Michelangelo. 
Soon after this Torrigiano visited Rome, and helped Pintu- 
ricchio in modellings ithe elaborate stucco decorations in the 


Apartamenti Borgia for Alexander VI. After some time spent as a 
hired soldier in tb^ service of different states, Torrigiano was 
invited to England to execute the magnificent tomb for Henry 
VIL and his queen, which still exists in the lady chapel of West- 
minster Abbey. This appears to have been begun i)efore the 
death of Henry VIL in 1509, but was not finished till 1517. 
The two effigies arc well modelled, and have lifelike but not 
too realistic portraits. After this Torrigiano received the com- 
mission for the altar, retable and baldacchino which stood at 
the west, outside the screen of Henry VII. ^s tomb. The altar 
had marble pilasters at the angles, two of which still exist, and 
below the mensa was a life-sized figure of the dead Christ in 
painted terra-cotta. The retable consisted of a large relief of 
the Resurrection. The baldacchino was of marble, with enrich- 
ments of gilt bronze; part of its frieze still exists, as do also a 
large number of fragments of the terra-cotta angels which sur- 
mounted the baldacchino and parts of the large figure of Christ. 
The whole of this work was destroyed by the Puritans in the 17th 
century.^ Henry VUl. also commissioned Torrigiano to make 
him a magnificent tomb, somewhat similar to that of Henry 
VIL, but one-fourth larger, to be placed in a chapel at Windsor; 
it was, however, never completed, and its rich lironzc was melted 
l)y the Commonwealth, together with that of \A'olsey\s tomb. 
Tlie indentures for these various works still exist, and arc printed 
by Neale, Westminster Abbey, i. 54 59 (London, 1818). These 
interesting documents are written in English, and in them 
the Florentine is called “ Peter Torrysany.^’ For Henry VII.^s 
tomb he contracted to receiVc £1500, for the altar and its fit- 
tings £1000, and £2000 for Henry VIlI.^s tomb. Other works 
attributed from internal evidence to Torrigiano are the tomb 
of Margaret of Richmond, mother of Henry VIL, in the south 
aisle of his chapel, and a terra-cotta effigy in the chapel of the 
Rolls. 

While these royal works were going on Torrigiano visited 
Florence in order to get skilled assistants. He tried to induce 
Benvenuto Cellini to come to England to help him, but Cellini 
refused partly from his dislike to the brutal and swaggering 
manners of Torrigiano, and also because he did not wish to 
live among such beasts as the English.” The latter part 
of Torrigiano's life was spent in Spain, especially at Seville, 
where, besides the painted figure of St Hieronymus in the 
museum, some terra-cotta sculpture by him still exists. His 
violent temper got him into difficulties with the authorities, 
and he ended his life in 1522 in the prisons of the Inquisition, 
Wilhelm Bode, Die italienische Plastik (Berlin, 1902), 

TORRINGTON, ARTHUR HERBERT, Earl of (1647- 
1716), British admiral, was the son of a judge, Sir Edward 
Herbert (r. 1591-1657). He entered the navy in 1663, and served 
in the Dutch wars of the reign of Charles II., as well as against 
the Barbary pirates. From 1680 to 1683 he commanded in 
tlie Mediterranean. His career had been honourable, and he 
had been wounded in action. The known Royalist sentiments 
of his family combined with liis reputation as a naval officer to 
point him out to the favour of the king, and James II. appointed 
him rear-admiral of England and master of the robes. The 
king no doubt counted on his support of the repeal of the Test 
Aces, as the admiral was member for Dover. Herbert refused, 
and was dismissed from his places. He now entered into com- 
munication with the agents of the prince of Orange, and promised 
to use his influence with the fleet to forward a revolution. 
After the acquittal of the seven bishops in 1688 he carried the 
invitation to William of Orange. The Revolution brought him 
ample amends for his losses. He was named first lord, and took 
the command of the fleet at home. In 1689 he was at sea 
attempting to prevent the French admiral Chaieau-Renault 
(^.w.) from landing the troops sent by the king of France to the 
aid of King James in Ireland. Though he fought an action with 

^ An old drawing still exists showing this elaborate w^ork; it is 
ingraved in the Hierurgia anglicana, p. 267 (London, 1848). Many 
hundreds of fragments of this terra-cotta sculpture were found a 
few years ago hidden under the floor of the triforium m the abbey; 
they arc unfortunately too much broken and imperfect to be fitted 
together. 



TORRINGTON, VISCOUNT— TORRINGTON 63 


the French in Bantry Bay on the loth of May he failed to baffle 
Chatcau-Renault, who had a stronger force. Being discontented 
with the amount of force provided at sea, he resigned his place 
at the admiralty, but retained his command at sea. In May 
1689 he was created earl of Torrington. In 1690 he was in the 
Channel with a fleet of English and Dutch vessels, which did 
not rise above 56 in all, and found himself in front of the much 
more powerful Prench fleet. In his report to the council of 
r^ency he indicated his intention of retiring to the Thames, and 
losing sight of the enemy, saying tliat they would not do any 
harm to the coast while they knew his fleet to be “ in bcing^" 
The council, which knew that the Jacobites were preparing for 
a rising, and only waited for the support of a body of French 
troops, ordered him not to lose sight of the enemy, but rather 
than do that to give battle upon any advantage of the wind.” 
On the loth of July Torrington, after consulting with his Dutch 
colleagues, made a half-hearted attack on the French off Beachy 
Head in which his own ship was kept out of fire, and severe 
loss fell on his allies. Then he retired to the Thames. The 
French pursuit was fortunately feeble (see Tourviij-e, Comte 
de) and the loss of the allies was comparatively slight. The 
indignation of the country was at first great, and Torrington 
was brought to a court-martial in December. He was ac<juitted, 
but never again employed. Although twice married, he was 
childless when he died on the 14th of April 1716, his earldom 
becoming extinct. The unfavourable account of his moral 
character given by Dartmouth to Pepys is confirmed by Bishop 
Burnet, who had seen much of him during his exile in Holland. 
An attempt has been made in recent years to reliabilitate the 
character of Torrington, and his phrase ‘‘ a fleet in being ” lias 
been widely used (see Naval Warfare, by Vice-Admiral P. H. 
Colomb). 

Sec Charnock's Biog, Nav., i. 258. The best account of the battle 
of Beachy Head is to be found in '' The Account given by Sir John 
Ashby Vice-Admiral and Koar-Admiral Rooke, to the Lords Com- 
missioners (1691). 

TOHRINOTON, GEORGE BYKG, Viscount (1663-1733), 
English admiral, was born at Wrotham, Kent. His father, 
John Byng, was compelled by pecuniary losses to sell his property 
and his son entered the navy as a king’s letter boy (see Navy) 
in 1678. He served in a ship stationed at Tangier, and for a 
time left the navy to enter one of the regiments of the garrison, 
but in 1683 he returned to the navy as lieutenant, and went to 
the East Indies in the following year. During the year 1688, 
he had an active share in bringing the fleet over to the prince 
of Orange, and by the success of the revolution his fortune was 
made. In 1702 "he was appointed to the command of the 
“ Nassau,” and was at the taking and burning of the French 
fleet at Vigo, and the next year he was made rear-admiral of 
the red. In 1704 he served in the Mediterranean under Sir 
Cloudesley Shovel, and reduced Gibraltar. He was in the battle 
of Malaga, and for his gallantry received the honour of knight- 
hood. In 1708 as admiral of the blue he commanded the 
squadron which baffled the attempt of the Old Pretender to land 
in Scotland. In 1718 he commanded the fleet which defeated the 
Spaniards of! Cape Passaro and compelled them to withdraw from 
their invasion of Sicily. This commission he executed so well 
that the king made him a handsome present and sent him full 
powers to negotiate with the princes and states of Italy. B3mg 
procured for the emperor’s troops free access into the fortresses 
which still held out in Sicily, sailed afterwards to Malta, and 
brought out the Sicilian g^leys and a ship belonging to the 
Turkey Company. By his advice and assistance tlie Germans 
retook the city of Messina in 1719, and destroyed the ships which 
lay in the basin — an achievement which completed the ruin 
of the naval power of Spain. To his conduct it was entirely 
owing that Sicily was subdued and the king of Spain forced to 
accept tlie terms prescribed him by the quadruple alliance. 
On his return to England in 1721 he was made rear-admiral 
of Great Britain, a member of the privy council, Baron Byng 
of Southill, in the county of Bedford and Viscount Torrin^on 
in Devonshire. He was also made one of the Knights Com- 


panions of the Bath upon the revival of that order in 1725. 
In 1727 George II. on his accession made him first lord of the 
admiralty, and his administration was distinguished by the 
establishment of the Royal Naval College at Portsmouth. He 
died on the 17th of January 1733, and wus buried at Southill, 
in Bedfordshire. Two of his eleven sons, Pattcc (1699-1747) 
and George (1701-1750), became respectively the 2nd and 3rcl 
viscounts. The title is still held by the descendants of the 
latter. 

Set* Memoirs relating to Lord Torrington^ Canulen Soc., new seritr.s 
and s4 True Account of the Exfu'dition of the British Fleet to Sicily 
iriS-iyjo, piiblishiul anonymously, hut known to hr by Thomas 
Corbett of the admiralty in 1739. Forhin's Memoirs contain 
the French side of the expedition to Scotland in 1708. 

TORRINGTON, a borough of Litchfield county, Connecticut, 
U.S.A., in the township of 'J orrington, on the Naugatuck Ri\'cr, 
about 25 m. \V. of Hartford. Pop. (1900), 8360, of whom 2565 
were foreign-born ; (1910) 16,840; of the township, including the 
borough (1900), 12,453 ; (1910) 15,483 It is served by the New 
York, New Haven & Hartford railway and by an electric line con- 
necting with Winsted. It has a public library (1865) with 1 5,000 
volumes in 1909. There is a state armoury^ in the borough. 
Torrington is a prosperous manufacturing centre. In 1905 the 
value of the factory product was $9,674,124. The township 
of Torrington, originally a part of the township of Windsor, 
was first settled in 1734, and was separately incorporated in 
1740. The site was covered by pine trees, which were much 
used for ship-building, and for this reason it was known as 
Mast Swamp. In 1751 a mill was erected, but there were few, 
if any , residences until 1800. In 1806 the settlement was known 
as New Orleans villaf^e. In 1813 members of the Wolcott family 
of Litchfield, impressed with the water-power, bought land and 
built a woollen mill, and the village that soon developed was 
called Wolcottville. Its growth was slow until 1864. In i88i 
its name was changed to Torrington, and in 1887 the borough 
was incorporat(!d. 

See S. Orcutt's History of Torrington (Albany. 1878), and an 
article, " The Growth of Torrington," in the Connecticut Magazine^ 
vol. ix.. No. I. 

TORRINGTON (Great Torrington), a market town and 
municipal borough in the South Mol ton parliamentary division 
of Devonshire, England, on the Torridge, 225 in. W. by S. of 
London by the London & South-Western railway. Pop, 
(1901), 3241. It stands on a hill overlooking the richly wooded 
valley of the Torridge, here crossed by three bridges. Glove 
manufactures on a large scale, with flour and butter making 
and leather dressing, arc the staple industries. The town is 
governed by a mayor, 4 aldermen and 12 councillors. Area, 
3592 acres. 

Torrington {Toritone) was the site of very early settlement, 
and possessed a market in Saxon times. The manor was held 
by Brictric in the reign of Edward the Confessor, and in 1086 
formed part of the Domesday fief of Odo Fitz Gamelin, which 
later constituted an honour with Torrington as its caput. In 
1221 it appears as a mesne borough under William de Toritone, 
a descendant of Odo and the supposed founder of the castle, 
which in 1228 was ordered to be razed to the ground, but is 
said to have been rebuilt in 1340 by Richard de Merton. The 
borough had a fair in 1221, and returned two members to parlia- 
ment from 1295 until exempted from representation at its own 
request in 1368. The government was vested in bailiffs and 
a commonalty, and no charter of incorporation was granted 
till that of Queen Mary in 1554, which instituted a governing 
body of a mayor, 7 aldermen and i8 chief burgesses, with 
authority to hold a court of record every three weeks on 
Monday; law-days and view of frankpledge at Micliaelmas and 
Easter; a weekly market on Saturday, and fairs at the feasts 
of St Michael and St George. This charter was confirmed by 
Elizabeth in 1568 and by James I. in 1617. A charter from 
James II. in 1686 changed the style of the corporation to a 
mayor, 8 aldermen and 12 chief burgesses. In the 16th century 
Torrington was an important centre of the clothing trade, and 
in 1605 the town is described as very prosperous, with three 



TORSTENSSON, L— TORT 


64 

fairs, and a great market ** furnished from far on every quarter, 
being the most convenient place for occasions of king or county 
in those parts.'* The Saturday market is still maintained, but 
the fairs have been altered to the third Saturday in March and 
the first Thursday in May. In 1643 Colonel Digby took up 
his position at Torrington and put to flight a contingent of 
parliamentary troops; but in 1646 the town was besieged by Sir 
Thomas Fairfax and finally forced to surrender. The borough 
records were destroyed by fire in 1724. 

Sec Victoria County History : Devonshire ; F. T. Colby, History 
of G reat T orrington (1878). 

TORSTENSSON, LENNART, Count (i 603-^1651), Swedish 
soldier, son of Torsten Lennartsson, commandant of Elfsborg, 
was born at Forstena in Vest ergot land. At the age of fifteen 
he became one of the pages of the young Gustavus Adolphus 
and served during the Prussian campaigns of 1628-29. In 
1629 he was set over the Swedish artillery, which under his 
guidance materially contributed to the victories of Brcitenfcld 
(163]) and Lech (1632). I’he same year he was taken prisoner 
at Alte Veste and shut up for nearly a year at Ingolstadt. 
Under Bancr he rendered distinguished service at the battle of 
Wittstock (1636) and during the energetic defence of Pomerania 
in 1637-38, as well as at the battle of Chemnitz (1638) and in 
the raid into Bohemia in 1639. Illness compelled him to return 
to Sweden in 1641, when he was made a senator. The sudden 
death of Banir in May 1641 recalled Torstensson to Germany 
as generalissimo of the Swedish forces and governor-general of 
Pomerania. He was at the samti time promoted to the rank 
(if field marshal. The period of his command (1641-1645) 
forms one of the most brilliant chapters in the military history 
of Sweden. In 1642 he marched through Brandenburg and 
Silesia into Moravia, taking all the principal fortresses on his 
way. On returning through Saxony h(i wellnigh annihilated 
tlu* imperialist army at the second battle of Breitenfeld 
(Oct. 23, 1642). In 1643 he invaded Moravia for the second 
t ime, but was suddenly recalled to invade Denmark, when his 
rapid and unexpected intervention paralysed the Danish 
defence on the land side, though Torstensson \s own position in 
Jutland was for a time^ precarious owing to the skilful handling 
of the Danish fleet by Christian IV. In 16.44 he led his army 
for the third time into the heart (jf Germany and routed 
the imperialists at Juterbog (Nov. 23). At the lieginning 
of November 1645 he broke into Bohemia, and the brilliant 
\ ictory of Jankow (Feb. 24, 1645) laid open before him the 
road to Vienna. Yet, though one end of the Danube bridge 
iK'tually fell into hi.s hands, his exhausted army was unable to 
penetrate any farther and, in December the same >'ear, Tor- 
stensson, crippled by gout, was funded to resign his command 
and return to Sweden. In 1647 he was created a count. From 
1 648 to 1651 he ruled all the western provinces of Sweden, as 
governor-general. On his death at Stockholm (April 7, 
1651) he was buried solemnly in the Riddarholmskyrka, the 
Pantheon of Sweden. Torsttmsson was remarkable for the 
extraordinary and incalculable rapidity of his movements, 
though very frecjuently he had to lead the army in a litter, as 
his bodily infirmities would not permit him to mount his horse. 
He was also the most scientific artillery officer and the best and 
most siK'cessful engineer in the Swedish army. 

His son. Senator Count Anders Torstensson (1641-1686), 
was from 1674 to i68i governor-general of Esthonia. The 
family became extinct on the sword-side in 1727. 

Set? J. W. do Peyster, History of the Life of L. Torstensson (Pough- 
keepsie, 1853); J. Foil, Torstensson before Vienna (trans, by de 
Peyster. New York, 1883): Gustavus III., Eulogy of Torstensson 
(trans. by de Peyster, New York, 1872). (R. N. B.) 

TORT (Fr. for wrong, from Lat. tortus^ twisted, participle 
of iorquere), the technical term, in the law' of England, of those 
dominions and possessions^ of the British Empire where the 
common law has been received or practically adopted in civil 
affairs, and of the United States, fora civil wrong, »>. the 
breach of a duty imposed by law^ by which breach some person 
becomes entitled to sue for damages. A tort must, on the 


one hand, be an act which violates a general duty. The rule 
which it breaks must be one made by the law, not, as in the 
case of a mere breach of contract, a rule which the lav/ protects 
because the parties have made it for themselves. On the other 
hand, a tort is essentially the source of a private right of action. 
An offence which is punishable, but for which no one can bring 
a civil action, is not a tort. It is quite possible for one and the 
same act to be a tort and a breach of contract, or a tort and a 
crime; it is even possible in one class of cases for the plaintiff 
to have the option — for purposes of procedural advantage — of 
treating a real tort as a fictitious contract; but there is no 
necessary or general connexion. Again, it is not the case that 
pecuniary damages are always or necessarily the only remedy 
for a tort; but the right to bring an action in common law juris- 
diction, as distinct from equity, matrimonial or admiralty 
jurisdiction, with the consequent right to damages, is invariably 
present where a tort has been committed. 

This technical use of the French W'ord tori (w’hich at one 
time was near becoming a synonym of wrong in literary 
English) is not very ancient, and anything like systematic 
treatment of the subject as a whole is very modern. Since 
alx)ut the middle of the jqth century there has been a current 
assumption that all civil causes of action must be founded on 
either contract or tort ; but there is no historical foundation for 
this doctrine, though modified forms of the action of trespass — 
actions in consimili casu, or “ on the case " in the accustomed 
English phrase — did in practice largely supplant other more 
archaic forms of action by reason of their greater convenience. 
The older forms were designed a.s penal remedies for manifest 
breach of the peace or corruption of justice; and traces of the 
penal element remained in them long after the substance of the 
procedure had become private and merely civil. The transition 
belongs to the general history of English law. 

In England the general sc'ope of the law of torts has never 
been formulated by authority, the law having in fact been 
developed by a series of disconnected experiments with the 
various forms of action which s(jemed from time to time to 
promise the widest and most useful remedies. But there is 
no doubt that the duties enforced by the English law of torts 
arc broadly those which the Roman institutional writers summed 
up in the precept Alierum non laedere. Every member of a 
civilized commonwealth is entitled to require of others a certain 
amount of respect for his person, reputation and property, 
and a certain amount of care and caution when they go about 
undertakings attended with risk to their neighbours. Under 
the modern law, it is submitted, the question arising when one 
man wilfully or recklessly harms another is not whether some 
technical form of action can be found in which he is liable, but 
whether he can justify or excuse himself. This view, at any rale, 
is (X)untenance(i by a judgment of the Supreme Court of the 
United States delivered in 1904. If it be right, the controverted 
(juestion whether conspiracy is or is not a substantive cause 
of action seems to lose most of its importance. Instead of the 
doubtful proposition of law that some injuries become unlawful 
only when inflicted by concerted action, we shall have the plain 
proposition of fact that some kinds of injury cannot, as a rule, 
be inflicted by one person with sucdi effect as to produce any 
damage worth suing for. 

The precise amount of responsibility can be determined only 
by full consideration in each class of cases. It is important to 
observe, however, that a law of responsibility confined to a man’s 
own personal acts and defaults would be of next to no practical 
use under the conditions of modern society. What makes the 
law of torts really effective, especially with regard to redress 
for harm suffered by negligence, is the universal rule of law that 
every one is answerable for the acts and defaults of his servants 
(that is, all persons acting under his direction and taking their 
orders from him or some one representing him) in the course oi 
their employment. The person actually in fault is not the less 
answerable, but the remedy against him is very commonly not 
worth pursuing. But for this rule corporations could not be 
liable for any negligence of their servants, however disastrous 
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to innocent persons^ except so far as it might happen to constitute 
a breach of some express undertaking. We have spoken of the 
rule as universal, but, in the case of one sen'ant of the same 
employer being injured by the default of another, an unfortunate 
aberration of the courts, which started about two generations 
ago from small beginnings, was pushed to extreme results, 
and led to great hardship. A partial remedy was applied in 
1880 by the Employers* Liability Act ; and in 1897 a much bolder 
step was taken by the Workmen’s Compensation Act (super- 
seded by a more comprehensive act in 1906). But, as the 
ajmmon law and the two acts (which proceed on entirely 
different principles) cover different fields, with a good deal of 
overlapping, and the acts are full of complicated provisos and 
exceptions, and contain very special provisions as to procedure, 
the improvement in substantial justice has been bought, so 
far, at the price of great confusion in the form of the law, and 
considerable difficulty in ascertaining what it is in any but 
the most obvious cases. The Workmen’s Compensation Act 
includes cases of pure accident, where there is no fault at all, 
or none that can be proved, and therefore goes beyond the 
reasons of liability with which the law of torts has to do. In 
fact, it establishes a kind of compulsory insurance, which can 
be justified only on wider grounds of policy. A novel and 
extraordinary exception to the rule of responsibility for 
agents was made in the case of trade combinations by the 
Trade Disputes Act 1906. This has no interest for law as 
a science. 

There are kinds of cases, on the other hand, in which the law, 
without aid from legislation, has imposed on occupiers and other 
persons in analogous positions a duty stricter than that of 
being answerable for themselves and their servants. Duties 
of this kind have been called ** duties of insuring safety.” Gene- 
rally they extend to having the building, structure, or works in 
such order, having regard to the nature of the case, as not 
to create any danger to persons lawfully frequenting, using, or 
passing by them, which the exercise of reasonable care and skill 
could have avoided; but in some cases of ” extra-hazardous ” 
risk, even proof of all possible diligence— according to English 
authority, which is not unanimously accepted in America— will 
not suffice. There has lately been a notable tendency to extend 
these principles to the duties incurred towards the public by 
local authorities who undertake public works. Positive duties 
created by statute are on a similar footing, so far as the breach 
of them is capable of giving rise to any private right of 
action. 

The classification of actionable wrongs is perplexing, not 
because it is difficult to find a scheme of division, but because it is 
easier to find many than to adhere to any one of them. We may 
start either from the character of the defendant's act or omission, 
with regard to his knowledge, intention and otherwise; or from 
the character of the harm suffered by the plaintiff. Whichever 
of these we take as the primary line of distinction, the results can 
seldom be worked out without calling in the other. Taking 
first the defendant’s position, the widest governing principle is 
that, apart from various recognized grounds of immunity, a 
man is answerable for the ** natural and probable ” consequences 
of his acts; i,e* such consequences as a reasonable man in his 
place should have foreseen as probable. Still more is he answer- 
able for what he did actually foresee and intend. Knowledge 
of particular facts may be necessary to make particular kinds 
of conduct wrongful Such is the njle in the case of fraud and 
other allied wrongs, including what is rather unhappily called 
“ slander of title,” and what is now known as ” unfair com- 
petition ” in the matter of trade names and descriptions, short 
of actual piracy of trade-marks. But where an absolute right 
to security for a man’s person, reputation or goods is interfered 
with, neither knowledge nor specific intention need be proved. 
In these cases we trespass altogether at our peril. It is in 
general the habit of the law to judge acts by their apparent 
tendency, and not by the actor’s feelings or desires. I cannot 
excuse myself by good motives for infri ging another man’s 
rights, whatever other grounds of excuse may be available; 
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and it is now settled conversely, though after much doubt, 
than an act not otherwise unlawful is not, as a rule, made 
unlawful by being done from an evil motive. This rule wiis 
known some time ago to apply to the exercise of rights of 
property, and such speculative doubt as remained was removed 
by the decision of the House of Lords in the leading case of 
Alien V. Flood (1898, A.(\ 1). Wc now know that it applies to 
the exercise of all common rights. The exceptions are very 
few, and must be explained by exceptional reasons. Indeecl, 
only two are known to the present writer — malicious prose- 
cution, and the misuse of a ” privileged occasion ” which would 
justify the communication of defamatory matter if made in good 
faith. In each case the wrong lies in llie deliberate perversion 
of a right or privilege allowed for the public good, though the 
precise extent of the analogy is not certain at present It 
must be ren\embered, however, that the presence or absence 
of personal ill will, and the behaviour of the parlies generally, 
may have an important effect, when liability is proved or 
admitted, in mirigr.ting or aggravating the amount of 
damages awarded by juries and allowed by the court to be 
reasonable. It may likewise be noted, by way of caution, that 
some problems of criminal law, with which we are not here 
concerned, require more subtle consideration. However, it is 
hardly ever safe to assume that the bounds of civil and criminal 
liability will be found coextensive. Perhaps we may go so far 
as to say that a man is neither civilly nor criminally liable for a 
mere omission (not being disobedience to a lawful command 
which he was bound to obey), unless he has in some way assumed 
a special duty of doing the act omitted. 

We have already had to mention the existence of grounds 
of immunity for acts that would otherwise be wrongful. Such 
I grounds there must be if the law is to be enforced and justice 
I administered at all, and if the business of life is to be carried 
on with any freedom. Roughly speakin|?, we find in these 
cases one of the following conditions; Either the defendant 
was executing a lawful auihority; or he was justified by 
extraordinary necessity; or he was doing something permitted 
by legislation for reasons of superior utility, though it may 
produce damage to others, and either with or without special 
provisions for compensating damage; or he was exercising a 
common right in matters open to free use and competition; 
or the plaintiff had, by consent or otherwise, disabled himself 
from having any grievaiicc. Pure accident will hardly seem to 
any one who is not a lawyer to be a special ground of exempi ion, 
the question being rather liow it could ever be supposed to be a 
ground of liability. But it was supposed so by many lawyers 
down to recent times; the reason lying in a history of archaic 
ideas too long to be traced here. Exercise of common rights 
is the category where most difficulty arises. Here, in fact, 
the point at which a man’s freedom is limited by his neighbour’s 
has to be fixed by a sense of policy not capable of formal 
demonstration. 

As Justice Holmes of the Supreme Court of the United States 
has said, we allow unlimited trade competition (so long as it is 
without fraud) though we know that many traders must suffer, 
and some may be ruined by it, because we hold that free com- 
petition is worth more to society than it costs. A state with 
different economic foundations might have a different law on this, 
as on many other points. This freedom extends not only to the 
exercise of one’s calling, but to choosing with whom and under 
what conditions one will exercise it. Also the law will not inquire 
with what motives a common right is exercised; and this applies 
to the ordinary rights of an owner in the use of his property 

1 It was fomii rly supposed that an action by a party to a con- 
tract against a third person for procuring the other party to break 
his contract was within the s^.me class, i.e. that malict* must be 
proved, But since Alien v. Floods and the later decision of the 
IIousc of Lords in Quinn v. LecUhem (1901, A.C. 495), this view 
seems untenable. The ground of action is the intcnti(jn?d violation 
of an existing legal right; which, however, since 199b, may be 
practised with impunity in the Uniteil Kingdom in contem- 
plation or furtherance of a trade dispute " : Trade Disputes 
Act, § 3, 
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as wdl u. to the i^ht of every man to carry on his busihessi..^ 
Oiraers and occupiers at immovable property arc bound, indeed, 
to respect one anothor’s convemenGe within certain limits* 
The maxim or precept Sdic utert tuo ut aUentm non laedas does 
not mean that I must not use my land in any way which can 
pos&ibiy dimmish the pipdlt or amezuty of my neij^bour^s. 
That Would be false. It is a warning that both* his rights and 
mine extend beyond being free from actual unlawful entry, 
and that if either of us takes too literally the more popular but 
even less accurate maxim, “ Every man may do as he will with his 
own,” he will find that there is such a head of the law as nuisance. 

From the point of view of the plaintiff, as regards the kind of 
damage suffered by him, actionable wrongs may be divided 
into iknir groups. We have some of a strictly personal kind; 
some* which affect ownership and rights analogous to owner- 
ship ; some which extend to the safety, convenience and profit of 
life generally— in short, to a man’s estate in the widest sense; 
and some which may, according to circumstances, result in 
damage to person, property or estate, any or all of them. Per- 
sonal "wrongs touching a man’s body or honour arc assault, false 
imprisonment, seduction or ” enticing away ” of members of 
his family. Wrongs to property are trespass to land or goods, 

conversion ” of goods {i,e. -vs-rongful assumption of dominion 
over them), disturbance of casements and other individual 
rights in property not amounting to exclusive possession. Tres- 
pass is essentially a wrong to possession; but with the aid of 
actions on the case ” the ground has been practically covered. 
Then there are infringements of incorporeal rights which, though 
not the subject of trespass proper, are exclusive rights of 
enjoyment and have many incidents of ownersliip. Aertions, 
in some cases expressly given by statute, lie for the piracy of 
copyright, patents and trade marks. Wrongs to a man’s estate 
in the larger sense above noted are defamation (not a strictly 
personal wrong, because according to English common law the 
temporal- damage, not the insult, is, rightly or wrongly, made 
the ground of action); deceit, so-called “ slander of title ” 
and fraudulent trade competition, which are really varieties 
of deceit; malicious prosecution; and nuisance, which, though 
most important as a-ffecting the enjoyment of property, is not 
considered in that relation only. Finally, we have the results of 
negligence and omission to perform special duties regarding 
the Mifcty of one’s neighbours or customers, or of the public, 
which may affect person, property, or estate generally. 

The law of wrongs is made to do a great deal of work which, 
in a system less dependent on historical conditions, we should 
expect to find done by the law of property. We can claim or 
reclaim our movable goods only by complaining of a wrong 
done to our possession or our light to possess. There is no 
direct assertion of ownership like the Homan vindicatio. The 
law of neglii^nce, with the refined discussions of the test and 
measure of liability which it has introduced, is wholly modem; 
and the same may be said of the present working law of miisance, 

1 I'he rule that a man's motives for exercising his common 
rightsr are not examinable involves the consequence that advising 
or procuring another, who is a free agent, to do an act of this kind 
can, a fortiori, not be an actionable wrong at the suit of a third 
person who is damnified by the act,, and that whatever the adviser's 
motives may be. This .appears to be included in the decision of 
the House of Lords in AlUft v. Flood. That decision, though not 
binding in any American court, in approved and followed in most 
American jurisdictions. It is otherwise where a system of coercion 
is exercised on a man's workmen or customers in order to injure 
him in his business. The extension of immunity to such conduct 
would destroy the value of the common right which tin* l,w pro^ 
tects : Quinn v, Lemthem. The coercion need not ha physical, and 
the wrong as a whole may V)e made up of acts none of which token 
alone would be a cause of action. In this point there is nothing 
novel, for it is so in almost every case of nuisance. Conspiracy is 
naturally a frequent element in such cases, but it does nut appear 
to be necessary; if it were, millionaires and corporations might 
(Otceed the bounds of lawful comijetition with impunity whenever 
they were strong enough. The reasons given in Quinn v. Leathern 
are many and various, but the decision is quite consistent with 
Allen V. Flood. However, the Trade Disputes Act will j)rQbably have 
its intended effect of reducing the law on this head to relative 
insignificance in England. 


though the term is of r^ectable antiquity. Most recent of ah 
is the rubric of ** unfair conqpetition,” which is fast acquiring 
giuat iiopovtance. 

It will be observed that the English law of torts answers 
approximately in its purpose and contents to the Homan law 
01 obligations ex delicto and quasi ex delicto. When we have 
allowed for the peculiar treatment of rights of property in the 
common, law, and remembered that, according to one plausible 
theory, the Homan law of poasession itself is closely connected 
in its origin with the law of delicts, we shall find the corre- 
spondence at least as close as miglit be expected a priori. Nor 
is the correspondence to be explained by borrowing, for this 
branch of the common law seems to owe less to the classical 
Homan or medieval canon law than any other. Some few 
misunderstood Roman maxims have done considerable harm in 
detail, but the principles have been worked out in all but 
complete independence. 

A list of modern books and monognaphs will be found at the 
end of the articlti on " Torts " by the present writer in the Encyclo^ 
paedia of the Laws of England (2nd cd.). Among recent editions 
of works on thtj law of torts and new publications the. following may 
be mentioned here : Addison, by W. K. Cordon .and W. 11 . (xriffith 
(8th ed., 1906); Clerk and Lindsell, by Wyatt Paine (,^th ©d., 
1906); Pollock (8th e<1.4 1908); S:>almond, The Law of Torts (2nd cd., 
iqio). In America : Burdick, Tfte Law of Torts (1905); Street, The 
Foundations of Legal Liability (i9o(>), 3 vols. of which vol. i. is 
on Tort. (F. Po.) 

TORTOISE. Of the three names generally used for this order 
of reptiles, viz. tortoise, tiinle and terrapin, the first is derived 
from the Old French word tortisy i.e. twisted, and was probably 
apjilied first to the common European species on account of 
its curiously bent forelegs. Turtle is belie^•cd to be a corruplion 
of tlie same word, but the origin of the name terrapin is un- 
known : since the time of the navigators of the i 6 th century it 
has been in general u.se for fresh-water species of the tropip, 
and especially for those of the Mew World. The name tortoise 
is now generally applied to the terrestrial members of this group 
of animals, and that of turtle to those which live in the sea or 
pass a great part of their existence in fresh water. I'hey consti- 
tute one of the orders of reptiles, the Chelonia : toothless reptiles, 
with well developed limbs, with, a dorsal and a vtjnlral shell 
composed of numerous bony plates, large firmly fixed quadrates, 
a longitudinal anal opening and an unpaired copulatory organ. 

The whole shell consists of tlic dorsal, more or less convex carapace 
and the ventral plastron, both portions being joined laterally by 
the so-called britlgc. The carapace is (with the exception of 
Sphargis) formed by dermal ossifications wliicli are arranged in 
regular series, viz. a median row (i nuchal, mostly 8 neurals and 
1-3 supracaudal or pygal phites), a right and left row of costal 
plates which surround and partly replace the ribs, and a consider- 
able number (about ii pairs) of marginal plates. The plas- 
tron consists of usually 9, rarely ii, dermal bones, viz. paired 
tfpi-, hyo-, hypo- and xiphi-plastral plates and the unpaired 
endo-plastral; the latter is homologous with the intcrclavicle, the 
epi-plastra with the clavicles, the rest with so-called abdominal 
ribs of other reptiles. 

In most ClnJonians the bony .shcdl is covered with a hard epi- 
dermal coat, which is divided into large shields, commonly called 
“ tortoiseshell." These hcjcny shields or scutes do not correspond 
in numbers and extent with the underlying bones, although there 
is a general, vague resemblance in their arrangement; for instance, 
there is a neural, a paired costal and a paired marginal scries. 
The terminology may be learned from the accompanying illus- 
trations (ligs. I and 2)*. 

The integuments of the head, neck, tail and limbs are either 
soft and smooth or scaly or tubercular, frequently with small osseous 
nuclei. 

All the bones of the skull are snturally united. The dentary 
portion of thf* mandible consists of one piece only, both halves 
being completely fused together. The pectoral arch remains 
Siiparate in the median line; it consists of the coracoids, which slope 
backwards, and the scaimlae, which stand upright and often abut 
against the inside of the first pair of costal plates. Near the glenoid 
cavity for the humerus arises from the scapula a long process which 
is directed transversely towards its fellow; it represents the acromial 
process of other vertebrates, although so much enlarged, saU is 
neither the precoracoid, nor the clavicle, as stated by the thought- 
less. The t.ail is still best developed in the Chelydriaae, shortlist in 
the Trionychoidea. Since it contains the large copulatory organ, 
it is less reduced in the males. No Cbelonians possess the slightest 
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traces of teeth, hat their fee^wre provided vdth homy sheaths, with 
hard and sharp edges, forming a beak. 

The mimber of Chelonians known at present may be estimated 
at about 200, the fresli-wat er species being far the most numerous, 
and are abundant in well-watered districts of the tropical and 
sub-tropical zones. Their number and variety decrcas ' beyond 
the tropics, and in the north they disappear entirely about the 
50th paraHel in ihe western and about the 56th in the ciLstern 
hemisphere, whilst in the southern hemisphere the terrestrial 
forms seem to advance to 36® S. only. The marine turtles, 
which are spread over the whole of the equatorial and sub-lropical 
seas, sometimes stray beyond those limits. As in other orders 




Figs. 1, 2. — Shell of Testudo pardalis^ to show the divisions of 
the integument, which arc marked by entire lines, and of the 
osseous carapace, those being marked by doited lines. Fig. i. 
Upper or dorsal aspect. Fig. 2, Lower or ventral aspect. 


£])idermal shields : — 
cOf Costals. 
y, VertebraLs. 
m, Marginals, 
g, Gulars. 

pg, Postgulars or humerals, 
/>, Pectorals. 
ah, Abdominals. 
pa, Preanals or fcmorals. 
an, Anals. 


Bones of the Carapace : 
Costals. 
ns, Ncurals. 
nu, Nuchal. 

a ssij. 

snt, Entuplastron. 
ep, Epipfa-stron. 

hyo, Hyoplastron, 

hyp, Hypoplastron. 
xyp, Xiphiplastron. 


of reptiles, the most specialized and the largest forms are 
restricted to the tropics (with the exception of Macroclemmysy, 
but, unlike lizards or snakes, Chelonians are unable to exist m 
sterile districts or at great altitudes. 

'Riey show a great divergence in their mode of life — some 
living constantly on land, others having partly terrestrial 
partly aquatic habits, others again rarely leaving the water 
or the sea. The first-mentioned, ihe land tortoises proper, have 
short club-shaped feet v/ith blunt claws, and a very convex, 
neayy, completely ossified shell. In the fresh-water forms 
t^e joints of the limb bones are much more mobile, the digits 
distinct, armed with sharp claw8> md united by a membrane 


or web; their shell is less convex, and is fflattened, and more 
or less extensive areas may remain unossiiied^ or transparem 
windows are formed with age, for instance in BcUagur. As a 
rule, the degree of development of the intcrdigital web and of 
convexity of the shell indicates the prevalence of aquatic or 
terrestrial habits of a species of terrapin. Finally, the marine 
turtles have paddle-shaped limbs re.semblmg those of Cetaceans. 

Land tortoises are sufficiently protected by their carapace, 
and therefore have no need of any special modification of 
structure by means of which their appearance would be assimi- 
lated to the surroundings and thus give them additional 
security from their enemies. These, however, are few in mimber. 
On the other hand, among the carnivorous terrapins and fresh- 
water turtles instances of protect i^^e resemblance arc not 
scarce, and may even attain to a high degree of specialization, 
as in Chelys, the matamata. The colours of land tortoises are 
generally plain, or in yellow and brown patterns, w'hilst 
those of many terrapins are singularly varied, bright and 
beautiful, especially in the very young, but all this beauty is 
lost in the adult of many species. 

Chelonians are diurnal animals ; only a few are active during 
the night, habitually or on .special occasions, as, for instance, 
during oviposilion. l^ind tortoises are slow in all their move- 
ments, but all kinds living in water can execute rapid motions, 
cither to seize their prey or to escape from danger. All 
Chelonians are stationary, residing Ihrouglioi't the year in 
the same locality, with the exception of the marine turtles, 
whicli periodiciiily migrate to their breeding-stations. Species 
inhabiting temperate regions hibernate. 

Land tortoises, a few terrapins, and some of the marine 
turtles are herbivorous, the others carnivorous, their prey con- 
sisting chiefly of fish, frogs, molluscs, and other small aquatic 
animals; some, e.g. Cletnmys iuscidpta and Cistudo Carolina, 
have a mixed vegctablt‘ and animal diet. 

All Clu lonians arc oviparous, aud the eggs arc goncrally covered 
with a hill’d shell, mostly elliptic, ;d, ran'ly ’quit(} round, as in the 
case of the marine? turthjs. The various modifications, and also 
the not uncommon individual variations, in the composition of 
the canipace plates and lh(t numl)cr and disposition of the shields, 
are very significant. They show an unmistakable tendency 
towards reduction in numbers, a concentration and simplification 
of the sludi and its covering sliit Ids. Wc can to a certiiin extent 
reconstruct a g'.Jiicralizcd ancestral tortoise and thereby narrow 
Ihe wide gap which separates the Chclonia from every other reptilian 
order. The early Cruilonians possessed most likely more than 
five longitudinal dorsal rows of plates. The presence of several 
small supramarginal shields in Macroclemmys may be an indication 
that the total number of longitudinal rows was originally at least 
seven. The number of transvers<; rows, both of idates and shiidcls, was 
als(i greater. We can account for at least iwc.vc median plates and 
as many p:urs of marginals, but for only eight median and eight pairs 
of costal shiedds (individual variations observed in 7 'halassochslys), 
It stands to reason that originally each trunk metamere had its lull 
comj)hancni of plates and snields; consequently that about twelve 
trunk metameres partook in the formation of the shell, which, 
with subst^quent shortening and broadening of the trunk, has under- 
gone considiTablc concentration and reduction, a proces.s which 
has reduced the costal plates to seven pairs in the American species 
of Trionyx, has completely abolished the neural plates of some 
Chelydidae, and has brought down the costal shields to four pairs in 
the majority of rec(;nt Chelonians. In several sjjecies of Testudo 
the little nuchal shi»dd is suppressed, thereby reducing the unpaired 
median shields to five. The comjjlele absence of shields in the 7 riony* 
chidas and in Carettochclys is also due to a secondary process, whicii, 
however, has proc(!(:ded in a different way. 

Classification of Chelonia. 

H. Stannius in 1854 clearly separated the Trionychoidea 
from the rest. E, D. Cope, in 1870, distinguished between 
Plcurodira and Cryptodira according to whether the neck, 
hifrq or fiupy], is bent .sidewards, or hidden by being withdrawn 
in an S-shaped curve in a vertical plane; he also separated 
Sphargis as Athecac from all the other Chelonians, for which 
L. Dollo, in 1886, proposed the term Thecophora. 7 'hese tenns 
are most unfortunate, misleading. Athecac (from 
shell) has reference to the absence of a horny shell-covering in 
the leathery turtle; but since the same character applies to 
Trionychoidea and to Carettochsfys, nobody can guess that 
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^Thecophora 


Cryptodira 


Chelycliidae 


the term Atheeae in Dollo’s sense refers to the fact that the 
shell of the leathery turtle is not homologous with the t3rpicd 
shell or G)r//o/ of the other Chelonians. The grouping of the 
latter into families recognizable by chiefly internal, skeletal 
characters has been effected by G. A. Boulcnger. For practical 
purposes the following “ key ** is preferable to those taxonomic 
characters which arc mentioned in the descriptions of the 
different families. The relationships between them may be 
indicated as follows; — 

Atheeae Sphargidae 

( Pelomedusidae 

Choionia-; / Pleurodira 1 Chelydidae 

\ Carettochelydidac 
Chelydridae — Derma- 
temydidae-Cinosiemida 
Platystemidae 
Testudinidae 

Cholonidae 

Trionychoid ae 
Key to the Families of Chelonia, 

Shell covered with horny shields. 

Digits distinct, with live or four claws. 

Pectoral shields separated from the mar- 
ginals by inframarginals. 

Tail long and crested. Plastron small 

and cruci orm 

Tail long, covered with rings of shit^lds, 

Pla.stron largo Platystemidae 

{gsas"" 

Pectoral shields in contact with the mar- 
ginals, 

Plastral shields 1 1 or 12, without an inter- 
gular. 

Neck retractile in an S-sliapod vertical 

curve Testudinidae 

Plastral shicMs 13, an intergular being 
present. 

NmIc bending sideways under the slioll (pefomedusidae 

Limbs paddlc-shapcd, with one or two 

claws Chelonidac 

Bholl without horny shields, covered with soft 
leathery skin. 

Digits distinct, broadly webbed, but with 

only three claws Trionychoidae 

Limbs paddle- shaped. 

Shell composed of regular series of bony 

plates. Two claws '. Carettochelydidac 

Shell composed of vex^*' many small plates 
arranged like mosaic. No claws . Sphargidae. 

Sub-order 1 . Atheeae. — The shell consists of a mosaic of numerous 
small polygonal osseous plates and is covered with leathery skin 
without any homy shields. The limbs are transformed into paddles, 
without claws. Marine. Sole r<mresentative Sphargis or Derma- 
tochelys coriacea, the leathery turtle or luth; it is the largest of living 
Chelonians. surpassing 6 ft. in length, has a wide 
distribution over all the intcrtropical seas, but 
is very rare everywhere; a few stragglers have 
appeared as far north as the coasts of Long 
Island, and those of Great Britain, Holland and 
France. It is a curious fact that only adults 
and young, but none of intermediate size, happen 
to be known. This creature shows many im- 
portant features. The vertebrae and ribs arc 
not fused with, but remain free from, the cara- 
pace. and this is fundjimentally different from 
and not homologous with that of other Chelon- 
ians. O. P. Hay has suggested that the mosaic 
polygonal components of the shell of Sbhargis 
are, so to speak, an earlier generation of osteo- 
dermal plates than the fewer and larger plates 
of the Thecophorta, which in them fuse with the 
neural arches and the ribs, Sphafgis has, how- 
ever. the later category in the pi; stron and in its first neural or nuchal 
pi:. to. If this suggestion is correct, this turtle has either lost or 

perhiips never had developed the horny shields. The many mosaic 
plates comprise larger plates which ’ form an unpaired ’ meclhin, 
two pairs other dorsr l, a lateral and three pr.irs of ventrrd scries 
or ridges; thirteen, or when the inner ventral pair fuses, twelve pairs 
in all. 

The skull, excellently studied by J. F. van Bemmelen, much 
resembles th"t of Chelone, but so-called ^ipterygoids are a.bsont; 
further, the pterygoids, instead of sending lateral arms to the jug. Is 
and maxillarios, are widely separated from these bones by the 


? alatines, and these do not at all vontrally roof over the choanae. 

he position of Sphargis in the system is still a moot question. 
G. A. Boulenger looks upon it as the sole remnant of a primitive 
group in opposition to all the other recent Choionia ; G. Baur con- 
sidered it tlie most specialized descendant of the Chelonidae. a 



Fig. 3,' — A portion of the Osseous Plctes of the Cara]:>aco of 
Sphargis coriacea, showing three large keeled plates of one of the 
lonr’tudinal ridgew of the carapace, with a number of the small 
irregular plates on either side of them. 

view which has been supported by W. Dames, E. C. Case, and to 
a certain extent by J. F. van Bemmelen. For literature, &c., 
see L. Dollo, Bull. 6. B, Bruxelles (F6vrier 4, 1901). 

Sub-order H. Thecophora.— The bony shell is composed of 
several longitudinal scries of plates (on the dorsal side a me<lian 
or neural, a pr.ii'cd lateral or costal scries, and marginal plates). 
With tew exceptions tliis shell is covered with large homy scutes 
or shields. 

Super-family 1. Cryptodira. — The nock, if retractile, bends in 
an S'Shapod curve in a vortical plane. The pelvis is not fused 
with the shell, and this is covered with large horny sliields, except 
in Carettochelys. 

Family i. Chelydridae. — The plastron is rather narrow, and cross- 
shaped ; the bridge is very narrow and is covered by a piir of shields, 
the displaced abdominals, which are separated from the marginals 
by a few inframarginals. The limbs, neck and head are so stout 
tlxat they cannot completely be withdrawn into the shell. The 
taii is /ery long. Only two genera with three species, confined to 
America. Chelydra serpentina, the “ snapping turtle," ranging 
from the Canadian lakes through the United States east of the 
Rockies; closely allied is C. rossignoni of Central America and 
Ecuador. Macroclemmys temminchi, the " alligator turtle/* is 
the largest known fresh-water Chelonian, its shell growing to a lengtii 



Fig. 4. — The Snapping Turtle (Chelydra serpeniina). 

of 3 ft, It is characterized by the llirce series of strong prominent 
keels along the back ; it inhabits the whole basin of the Mississippi 
and Missouri ri\'ers. 

Family 2. Dermatemydidae. — The pectoral shields are widely 
separated from the marginals by inlramarginals, the gulr.rs are 
small or absent, and the tail is extremely short. Only a few .species, 
in Central America. The plastron is composed of nine plates. 
The nuchal pi; te has a pair of rib-like processes like those of the 
Chelydridae. One or more of the po.sterior costal pl.tes meet in 
the middle line. The shell of these aquatic, brop-dly web-fingered 
tortoises, is very flat and the covering shields are thin. They feed 
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upon leaves, grass and especially fruit. Staurotypus, e.g. salvini 
witli 23, Dermatemys, e,g. mawi, with 25 marginal shields, 

Kiimily 3. Cinostemidac. — Closely allied to the two previous 
families from which Cinosiernum, the only genus, ditters chiefly 
by the absence of the endo-plastrU ph,te. Jnframarginals are 
present. The nuchal plate has a pair of rib-like processes. The 
neural plates are interrupted by the meeting of several pairs of the 
costal pbites. Twenty-thr(^e marginal shields. In some species the 
skin of the legs and neck is so baggy that these parts slip in. the 
skin rolling off, when such a turtle withdraws into its shell. In 
some the plastron is hinged and the creature can shut itself up tightly, 
e.g, C, teucostoma of Mexico j in others the plastron leaves gaps, 
or it is narrow and without hinges, e.g. C. odoraium, the mud turtle 
or stinkpot terrapin of the eastern half of North America. About 
a dozen species, mostly Central American. 

Family 4. Platystcrnidae. — Platysternum megacephalum, the onty 
ro^ies, from Purma to southern China. The total length of these 
thick-headed, very long-tr.iled turtles is about 1 ft., only 5 in. 
belonging to the .shell. The plastron is large, oblong, not cruci- 
form, composed of nine plates. The nuclial is devoid of rib-like 
procosvses. A unique arrangement is that the jugr.ls are completely 
shut off from the orbits owing to the meeting of the post-frontals 
with the maxillaries. 

Family 5. Testudinidae. — The shell is always covered with woll- 
dcveloped .shields; those which cover the plastral bridge are in 
direct contact with the marginals. The plastron is composed 
of nine bones. The digits have four or five claws, The ntjck is 
completely retractile. 

This family contains the majority of tortoises, divided into as 
many as 20 genera. These, starting with Emys as the least special- 
ized, can be arranged in two main diverging lines, one culminating 
in the thoroughly aquatic Batagur, the other in the exclusively 
terrestrial forms. Emys, with the plastron movabhr united to the 
carapace; with well-webbed limbs, amphibious. E, orbicularis or 
europaea was, towards the end of the Pleistocene period, distributed 
over a great Jpart of middle Europe, remains occurring in the peat 
of England, Belgium, Denmark and Sweden; it is now withdrawing 
eastwards, being restricted in Germany to isolated localities cast 
of Berlin, but it reoccurs in Poland and Russia, whence it c’xtciids 
into western Asia; it is common in south Europe. The other species, 
£. hlandhigi, lives in Canada and the north-eastern states of the 
Union. Clemmys with the plastron immovably united to the cara- 
pace; temperate holarctic region, e.g, C. oaspica, C. leprosa in 
Spain and Morocco; C. insciUpta, in north-cast America. Mala- 
coclemmys with a few species m North America, e,g, M, terrapin, 
the much prized “ diamond-back/* Chrysemys with many American 
species, e.g. Ch* picta, the “ painted terrapin and C, concinna, 
most of them very handsomely coloured and marked wh(;n still 
young. Batagur and Kachuga in the Indian sub* region. 

Cistudo Carolina, the box tortoise of North America, with the 
plastron divided into an anterior and a posterior movable lobe, so 
that the creature can shut itself up completely. Although essen- 
tially by its internal structure a water tortoise, it has become 
absolutely terrestrial in habits, and herewith agree the high* 
backed instead of depressed shell, the short weblcss fingers and its 
general coloration. It has a mixed diet. The eyes of the males 
arc red, those of the females are brown. From Long Island to 
Mexico. Cinixys, e.g. belliana of tropical Africa, has the posterior 
portion of the carapace movably mnged. Pyxis arachnoides of 
Ma<'agascar lias the iront-lobc of the plastron hinged. 

Testudo, the main genus, with about 40 species, is cosmopolitan 
in tropical and sub- tropical countries, with the exception of the whole 
of the Australian and Malay countries; most of the species are 
African. T. graeca, in Mediterranean countries and islands. T. 
marginata in Greece with the posterior margin of the carapace 
much flanged or serrated, and T. ibera or mauritanica from Morocco 
to Persia; both differ from 7\ graeca by an unpaired supracaudal, 
marginal shield, and by the possession of a strong, conical, horny 
tubercle on the hinder surface of the thigh. With age the posterior 
portion ol the plastron develops a transverse ligamentous hinge. 
T, Polyphemus, the “ gopher ** of southern United States, livfjs in 
pairs in self-dug burrows. T, tabulata is one of the few South 
American terrestrial tortoises. 

Of great interest are the so-called gigantic land tortoises. In 
former epochs truly gigantic species of the genus Testudo had a wide 
and probably more continuous distribution. There was T. atlas, 
of the Pliocene of the Sivalik hills with a skull nearly 8 in. long, 
but the shell probably measured not more than 6 ft. in length, 
Uic restored specimen in the Natural History Museum at South 
Kensington being exaggerated. T, perpigniana of Pliocene France 
was also large. Large land tortoises, with a length of shell of 
more than 2 ft., becam<J restricted to two widely separated regions 
of the world, viz. the Galapagos Islands (called thus alter the Spanish 
galapago, i.e, tortoise), and islands in the western Indian Ocean 
viz. the Mascarenes (Bourbon, Mauritius and Rodriguez) and Aldabra. 
When they became extinct in Madagascar is not known, but 
T. grandidieri was a very large kind, of apj)arently very recent date. 
At the time of their discovery those smaller islands were un- 
inhabited by man or any predaceous mamm?d. It was on these 
peaceful islands that land tortoises lived in great numbers; with 


plenty of food there was nothing for them to do but to feed, to 
propagate, to grow anrl to vary. Most of the islands w’ere or are 
inhabited by one or more typical, local forms. As they provided, 
like the equally ill-fated dodo and solitaire, a welcome provision 
of expdlcnt meat, ships carric^d them about, to be slaughtered a.s 
occasion required, and soon almost exterminated them; some 
were ot'casionally lilxrratcrd on other isl.ands, lor instance, on tlit^ 
Seychelles and on the Chagos, or they were left as presents, in 
Ceylon, J;'.va or on Kotuma noai* the Fijis. Thus it has come to 
pass thai the few survivors have been very much scattered. I'lic 
small geii .iino stock at Aldabra is now under government protection, 
in a way. A large male of r. gigantea or rlvphantina or hololissa 
or ponder osa, was brought to London and weiglied 870 11); another 
specimen had in 1908 been living at St Helena for more than one 
hundred years. A specimen of 7\ daudini, native of the South 
Island of Aldabra, was known for many years on Egmont Islancl, 
one of the Chagos group, then it was taken to Mauritius and then 
to England, where of course it soon died; its shell measures ^5 in. 
in a straight line, and it weighed 560 lb. The type specimen ol 
T. sumeirei, supj)osed to have come originally from the Scychclh s, 
was in 1908 still kept in the barrack grounds at Port Louis, Mauri- 
tius, and had been known as a large tortoise for about 150 years. 
7‘. vosmaeri was a very thin-shelled species in Rodriguez. Of the 
Galapagos sj)ccics T. ephippium still survives on Duncan Island; 
7*. abingdoni lived on Abingdon Island; of T. elephmtopus nr 
vicina, G. Baur still collected 21 specimens in 1893 on Albemarle 
Island. One monster of this kind is said to have measured 56 in. 
over the curve of the carapace, with a skull a little more than 7 in. 
in length. All the Galapagos species are remarkable for thr^ir 
comparatively small head and the very long neck, which is much 
larger and more slencler than that ol the eastern species. 

Family 6. Chelonidae. Marine turtles, with only two rcctnt 
genera, witii tlirec widely distributed species. The limbs are paddle- 
shaped, with only one or two claws, and the shell is covered with 
horny shields. The neck is short and incompletely retractile. 
The parietals, post-frontals, squamosals, quadrato-jugals, and jngals 
are much expanded and form an adriitional or false roof over the 
temporal region of the skull. 

The Chelonidae an? a highly specializi^d offshoot of the Cryjitodira, 
.adapted to marine life. Fundamentally they agree most with the 
Testudinidae, and there is nothing primitive about them except 
that they still possess complete siTies of inframarginal shields. 

CheUme, with only 4 pairs of costal shields, with 5 neurals and 
a broad nuchal. C. mydas s. viridh, the " green or edible turtle,” 



Fig. 5. — Green Turtle [Chelone mydas), 
has, when adult, a lu^arly smooth shell, it attains a length of 
nearly 4 ft., and may then weigh more than three hundredweight. 
Their footl consists of algae, £*jid of Zostera marina. Their capture.* 
forms a regular pursuit where vct the*y occur in any numbers. 
Comparatively lew are caught in the optm sea, others in staked 
nets, but the majority arej iiitcrcei)tcd at well-known jicriods and 
localities where they go ashore to deposit their eggs. These are 
round, with a parclimcnt-like shell and buried in the sand, above 
the high- tide mark, as many as 100 to 250 being laid by one female. 
They are eagerly searched for and eaten. The famous turtle- 
soup is made not only of the meat and the fat, but also from the 
thick and gelatinous layer of subcutaneous tissue which lines the 
inside of the shell. Only the fc^males are eaten : the mal(.‘s, recogniz- 
able by the longer tail, ai’e rejected at the London market. This 
species inhabits the Atlantic, Indian and Pacific Oceans. 

C. imhricato, the " hawksbill turtle.*' The shields are thick, 
strongly overlapping each other from before backwards, but in 
old specimens the shields lose their keel, flatten and become juxta- 
jiosed. The horny cover of the upper jaw forms a hooked beak. 
This species lives upon fish and molluscs and is not eaten; but 
is much persecuted lor tlic horny shields which yield the 
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'*tortoMc*8h«ltt/' eo far as this is not a fraudulent imitation. When 
heated in oil, or boiled, the shields (which aingly are not thick ;Onough 
to be mamifactnred into larger articles) can be welded together 
wader pressure and be given any desired shape. The hawksbill '' 



Fig. f). — Mfiwksbill TmtJc (Chelm^e imlHcaia), 

ranges over all the tropical mid sub-tropical seas and scarcely reaches 
7, ft. in length, but such a shell yields up to 8 lb of tortoiseshell. 

7 'halassnchalys caretta, the " loggerhead/’ has nornaalJy five pairs 
of costal shields, hut whilst the number of shields in the genus 
Cheione is very constant, that of the loggerhead varies individually 
to an astonishing extent. The greatest number of ncurals ob- 
served, and counting the nuchal as the linst, is 8, and 8 pairs of 
costal, in all 24; the lowest numbers arc 6 neurals with 5 ]>airs of 
costals; odd costals arc Irccpient. The most interesting' facts are 
that some of the su]»crnumcrary shields arc much smaller than the 
others, sometimes mere vestiges in all stages of gradual suppression, 
and that the abnonnalilics are much more common in babies and 
small specimens than in ailults. Tlic im])ortancc of these ortho- 
gcnetic variations has been discussiMl by H, Ciadow’ in A. Willey's 
Results^ pt. hi. p. *07-222, pis. 24, 25 (Cambridge, 1S99). 



Fig. 7. — ^Loggerhead (Thalassochclys carcHti), 

The loggtTht:ad " is carnivorous, feeding on fish, molluscs and 
crustaceans, and is not esteemed as food. A great part of the 
turtle-oil which finds its way into the market is obtained from it; 
its tortoiseshell is of an inferior tiuality. Besides all the inter- 
tropical seas it inhabits the Mediterranean, and is an accidental 
visitor of the western coasts of Euroj)e. The old specimen captured 
on the Dutch coast in 1894 contained the enormous numtber of 
1150 eggs. 

Sufier-family 2. Plenrodira. — The long neck bends laterally and 
is tucked away between the anterior portion of theoarapace and the 


plastron. The dorsal and ventral ends of the pelvis are anchvlosed 
to the shell. Fresh-water tortoises of South Amesica, Australia, 
Africa apd Madagascar. 


1 



Fig. 8 . — The Matamata [Chclys fimhriata) with side view of 
head, and separate view of ])laslron. 

Family I. Pelomedusidae.— Nock completely retractile. Carapace 
covered with horny shields, of wliich the nuchal is wanting. Plastron 
composed ol 11 plates. With 24 marginal and 13 plastral sincid^ 



Fig. g.-- Lower view of Trionyx euphratica. 
inclusive of a conspicuous intergiilar. Htemothaoms in Africa and 
Madagascar. Peloimdusu golmifa in Madagascar and from the*Cape 
to the Sinaitic peninsula. Podocnomis is common in tropiod 
South America, #.g. P. oxpanoa of Braulian rivers, moteworthy for 
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the tuiHicms of eggs which are, or were, annnaily collected for the ' 
sake uf their oil. Bates (The NjeOufolist on the Riuer Anuuon) 
gives a most interesting account of tht^se turtles, which are entirely 
frugivorous. 

Family 2. Chclydidae. — The neck, when bent, remains partly 
exposed. Shell covered with shields. Plastron composed of 9 
plates, but covered with 13 shiclils. Tliis family, still represented 
by nearly 30 species, with 8 pnera, is found in South America 
and in Australia. Chelys fimbriata, the “ matamata " in the rivers of 
Guiana and North Brasil; total length about 3 ft.; with animal 
diet. Hydromedusa, teotifera^ with very long nock, in Brazil, 
much resembling Cheiodina, c.g. longicolUs of the Australian region. 

Family 3. Carcttochelydidae . — Carcttochelys insculpta, the only 
species, in the Fly River of New Guinea; still imperfectly known. 
This peculiar turtle seems to stand in the same relarion to the Chedy- 
didae and to the Trionychidae as do the Chelonidae to the I'estu- 
dinidae by the transformation of the limbs into paddh.^s with only two 
claws, and the complete reduction of the horny shields upon the 
shell, which is covered with soft skin. The plasti'on is composed 
of 9 plates; the 6 neural ])lates are all sqoarated from one another 
by the costals. The ])remaxilla is single, as elsewhere only in 




Fig. 10. — Dpper view of the Turtle of the Euphrates (Trionyx 
euphrutica). 

Chelys and in the Trionychidae, The neck is short and non-retractile. 
Leni^h of shell about 18 in. 

Sttper-family 3. Trionychoidea. — The shell is very flat and much 
smaller than the body, and covered with soft leutiiery skin, but 
traces of horny structures arc still represented, es|>t)ci{illy in the 
young of some species, by numerous scattered little S|]dkc.s on the 
back of the shell and even on tlie soft parts of the back. The Kmbs 
are short, broadly webbed and only tne three inner digits are pro- 
vided with claws. Head and neck ore retractile, bending in a sig- 
moid curve in a vertical plane. The jaws are conceal^ by soft 
lip-like flaps and the nose forms a short soft proboscis. The tem- 
poral region is not covered in by any arches; the quadrate i.s trumpet- 
shaped as in the 'Chedydidae, but the jugular arch is complete. 
The pelvis is not anchylosed to the shell. The -carapace is imtch 
reduced in size, the ribs extendii^ beyond the costoi plates, and 
there arc no marginals; except m the African Cyclanorbis the 
neural plates form a continuous series. All the nine eiements of 
the plastron are deficient and but very loosuly connected with each 
other. Most of these reductions in the skeletal and teguznentary 
aimature are the result of life in muddy waters, in the bottom of 
which these creatures bury themselves with only the head exposed. 
They leed upon aquatic animals; those which are partial to hard- 
shelkd molluscs soon wear down the sharp horny edges of the j^ws, 
and thick homy ciushing pads are developed in their stead. They I 


only crawl upon land in order to lay their round brittle 
Triouyxes inhabit the rivers of Asiia, Africa and North America. 
Trionyx ferox, the “ sott-shclled turtle,” in the whole? of the Missis- 
sippi basin and in the chain of the great northern lakes. T. triunguis 
in Africa, the largest s]>ocies, with a length of shell of 3 ft. T. 
hurum and T. gangeticus are the commonest Indian species. The 
young are ornamented with two or three pairs of large, rownd, 
occllatcd spots on the back. (11. F. G.) 

TORTOISESHELL. The tortoiseshell of commerce consists 
of the epidermic plates covering the bony carapace of the 
hawksbill turtle, Chelonia mbriraia, the smallest of the sea 
turtles. The plates of the back or carapace, technically called 
the head, are 13 in number, 5 occupying the centre, flanked 
by 4 on each side. These overlap each other to the extent of 
one-third of their whole size, and hence they attain a large size, 
reaching in the largest to 8 in. by 13 in., and weighing as 
much as 9 oz. The carapace has also 24 marginal pieces, 
called hoofs or claws, forming a serrated edge round it ; but these, 
with the plat es of the plaslroti, or belly, are of inferior value. 'J'he 
plates of tortoiseshell consist of horny matter, but they arc 
Larder, more brittle, and less fibrous Hum ordinary hum. 
Their value depends on the rich mottled colours they display— ii 
warm translucent yellow, dashed and spollt'd with rich brown 
tints — and on tlie high polish they take and retain. The fine.st 
tortoiseshell is o'btained from the Eastern Archipelago, par- 
ticularly from the east coast of Celebes to New Guinea; but the 
creature is found and tortoiseshell obtained from ail tropical 
coasts, Large supplies coming from the West Indian Islands and 
Brazil. 

I'ortoiacsholl is worked precisely as horn; hut, owing to the high 
value of the material, care is takem to prevent any wasl<? in its 
working. The plates, as separate?!! by heat from the bony skeleton, 
are kec?le(l, eurvi?cl, anti irregular in lortn. They arc first flatt<?nctl 
by heat and pressure, and siip(?rfiei.*il iiu‘('|iuilitics are rasped away. 
Being harder and more brittle than horn, tortoisosholl requires 
•careful trt?atment in moukling it into any form, and as high heat 
tends to darken and obscure the mal(?rial it is treated at as low a 
heat as practicfihU?. For many purposes it is n*‘e<?ssary to increase? 
the thicKn<*ss or to add to the superficial size? of twtoiseshen, anil 
tliis is readily done by careful cleaning and rasjxing of tiic surfaces 
to be uniteil, sf)tt(?ning the plates in boiling watt?r or sometimes by 
dry heat, and th<?n prt.'ssing them lightly together by means of heated 
jiinccrs or a vice. The heat softens and liquefies a superficutl film 
of riic horny material, and that with tlu? pr<‘ssnrc effects a perfect 
union of the surfaces brought together. Hciut and pressure arc 
also employed to mould the substance into boxes and the numerous 
artificial forms into which it is made up. 

Tortoiseshell has been a prized ornamental mat<*rial from very 
early times. It was one of the highly tfsli?(?med treasure of the 
Fai* East brought to ancient Rome by way •orf Eg5^t, and it was 
eagerly sought by wealthy Romans as a vent er lor thuir rich furniture. 
T.n modern times it is most characteristically used in the elaborate 
inlaying of cabinet-work known as buhl iurniture, and in com- 
bination with silver for toilet articles. It is also employed as a 
veneer for small Ikjxos and framtjs. It is cut into combs, moulded 
into snuff-boxes and other small box<?s, lormetl into knife-handl<?B, 
and workt?d uj) into many other .similar minor articles. The platc.s 
from certain other tortoises, known commercially as turlle-.slu?Il, 
possess a cc^rtain industrial value, but th(*y arc either opaque or 
soft and leathery, and cannot be mistaken for tortoiseshell. A 
Close imitation of tortoisr?shell can be made by staining translucent 
horn or by varieties ol celluloid. 

TORTOLiy a town and episcopal .see of Sardinia, on the east 
coast, 140 m. N.N.E. of Cagliari by rail (55 ni. direct). Pop. 
(igoi), 2105. It lies 60 ft. above sea-level to the south-west of a 
large lagoon, which renders it unhealthy. The harbour is 2^ m. to 
the east, and serves for the export of the wine and agricultural 
produce of the Ogliastra. A little to the south of I'ortoli was 
the station of Sulci on the Roman coast road, known to us only 
from the itineraries. 

TORTONA (anc. Dertona), a town and epi.scopal see of Pied- 
mont, Italy, in the province of Alessandria, from which it is 
14 m. £. by rail, on the right hank of the Scrivia, at the northern 
foot of the Apennines, 394 ft. above sea-level. Pop. (1901), 
11,308 (town); 17,419 (commune). Tortona is on the main line 
from Milan to Genoa; from it a main line runs to Alessandria, 
a branch to Castelnuovo Scrivia, and a steam twnnway to 
Sale. Its fortifications were destroyed by the French after 
Marengo (1799); the ramparts are now turned into shady 
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promenades. The cathedral, erected by Philip IL, contains a 
remarkably fine Roman sarcophagus of the Christian period. 
Silk“Weaving, tanning and hat-making are the chief industries; 
and there is some trade in wine and grain. 

Dertona, which may have become a Roman colony as early 
as the 2nd century b.c. and certainly did so under Augustus, 
is spoken of by Strabo as one of the most important towns of 
Liguria. It stood at the point of divergence of the Via 
Postumia (see Liguria) and the Via Aemilia, while a branch 
road ran hence to Pollentia. A number of ancient inscriptions 
and other objects have been found here. In the middle ages 
Tortona was zealously attached to the Guelphs, on which 
account it was twice laid waste by Frederick Barbarossa, in 
1155 and T163. " (T. As.) 

TOHTOSA, a fortified city of north-east Spain, in the province 
of Tarragona; 40 m. by rail W.S.W. of the city of Tarragona, 
on the river Ebro 22 m. above its mouth. Pop. (1900), 24,452. 
Tortosa is for the most part an old walled town on the left bank 
of the river, with narrow, crooked and ill-paved streets, in which 
t he houses are lofty and massively built of granite. But some 
parts of the old town have been rebuilt, and there is a modern 
suburb on the opposite side of the Ebro. The slope on which 
old Tortosa stands is crowned with an ancient castle, which 
has been restored and converted into barracks and a hospital. 
All the fortifications are obsolete. The cathedral occupies the 
s te of a Moorish mosque built in 914, The present structure, 
which dates from 1347, has its Gothic character disguised 
by a classical facade with Ionic pillars and much tasteless 
modernization. The stalls in the choir, carved by Cristobal de 
Salamanca in 1588-1593, and the sculpture of the pulpits, as well 
as the iron-work of the choir-railing and some of the precious 
marbles with which the chapels are adorned, deserve notice. 
The other public buildings include an episcopal palace, a town 
hall and numerous (^hutches. There are manufactures of 
paper, hats, leather, ropes, porcelain, majolica, soap, spirits, 
and ornaments made of palm leaves and grasses. There is an 
important fishery in the river, and the harbour is accessible to 
vessels of 100 tons burden. Corn, wine, oil, wool, silk, fruits 
and liquorice (a speciality of the district) are exported. The 
city is connected with Barcelona and Valencia iDy the coast 
railway, and with Saragossa by the Ebro valley line ; it is also 
the terminus of a railway to San Carlos dc la Rdpita on the 
Mediterranean, Near Tortosa are rich quarries of marble and 
alabaster. 

Tortosa, the Dertosa of Strabo and the Colonia Julia Augusta 
Dertosa of numerous coins, was a city of the Ilerraones in 
Hispania Tarraconensis. Under the Moors it was of great im- 
portance as the key of the Ebro valley. It was taken by Louis 
the Pious in 811 (after an unsuccessful siege tv.o years before), 
hut was soon recaptured. Having become a haunt of pirates, 
and exceedingly injurious to Italian commerce, it was made the 
object of a crusade proclaimed by Pope Eugenius III, in 1148, 
and was captured by Ramon Berenguer IV., count of Barcelona, 
assisted by Templars, Pisans and Genoese. An attempt to 
recapture the city in T149 was defeated by the heroism of the 
women, who were thenceforth empowered by the count to wear 
the red sash of the Order of La Hacha (The Axe), to import 
their clothes free of duty, and to precede their bridegrooms at 
weddings. Tortosa fell into the hands of the duke of Orleans 
in 1708; during the Peninsular War it surrendered in 1811 to 
the French under Suchet, who held it till 1814. 

TORTURE (from Lat. torquere, to twist), the general name for 
innumerable modes of inflicting pain which have been from time 
to time devised by the perverted ingenuity of man, and e.specially 
for those employed in a legal aspect by the civilized nations of 
antiquity and of modern Europe. From this point of view 
torture was always inflicted for one of two purposes; (i) As a 
means of eliciting evidence from a witness or from an accused 
person either before or after conriem nation; (2) as a part of the 
punishment. The second was the earlier use, its function as a 
iucatis of evidence arising when rules were gradually formulated 
by the experience of legal experts. 


Torture as a part of the punishment may be regarded as 
including every kind of bodily or mental pain beyond what is 
necessary for the safe custody of the offender (with or without 
enforced labour) or the destruction of his life — in the language 
of lientham, an “ afflictive ** as opposed to a “ simple ” punish- 
ment. Thus the unnecessary sufferings endured in English 
prisons before the reforms of John Howard, the peine forte 
et dure, and the drawing and quartering in executions for 
treason, fall without any straining of terms under the category 
of torture. 

The whole subject is now one of only historical interest as far 
as Europe is concerned. It was, however, up to a comparatively 
recent date an integral part of the law of most countries 
(to which England, Aragon and Sweden ^ formed honourable 
exceptions) — as much a commonplace of law as trial by jury 
in England.*-* The prevailing view, no doubt, was that truth was 
best obtained by confession, the regina probationum. Where 
confession was not voluntary, it must be extorted. Speaking 
generally, torture may be said to have succeeded the ordeal 
and trial by battle. Where these are found in full vigour, 
as in the capitularies of Charlemagne, there is no provision for 
torture. It was no doubt accepted reluctantly as being a 
j quasi judicium Dei, but tolerated in the absence of any better 
j means of eliciting truth, especially in cases of great gravity, on 
; the illogical assumption that extraordinary offences must be 
met by extraordinary remedies. Popular feeling too, siiys 
Verri, preferred, as causes of evil, human beings who could be 
forced to confess, rather than natural causes which must be 
accepted with resignation. Confession, as prohatio prohatissima 
and vox vera, was the best of all evidence, and all the machinery 
of law was moved to obtain it. The trials for witchcraft 
j remain on record as a refutation of the theory, 
j The opinions of the best lay authorities have been almost 
unanimously against the use of torture, even in a system where 
it was as completely established as it was in Roman law. “ Tor- 
menla,’^ says Cicero,® in words which it is almost impossible to 
! translate satisfactorily, “ gubernat dolor, regit quaesitor, flecLit 
I libido, corrumpit spes, infirmat metus, ut in tot rerum angusliis 
' nihil veritati loci relinquatur.'* Seneca says bitterly, “it forces 
I even the innocent to lie.” St Augustine^ recognizes the fallacy 
i of torture. “ If,” says he, “ the accused be innocent, he will 
j undergo for an uncertain crime a certain punishment, and that 
I not tor having committed a crime, but because it is unknown 
whether he committed it.” At the same time he regards it as 
; excused by its necessity. The words of Ulpian, in the Digest 
of Justinian,® are no less impressive: “The torture {quaestio) 
j is not to be regarded as wholly deserving or wholly undeserving 
1 of confidence; indeed, it is untrustworthy, perilous and dccep- 
i tive. For most men, by patience or the severity of the torture, 
('omc so to despise the torture that the truth cannot be elicited 
from them; others are so impatient that they will lie in any 
direction rather than suffer the torture; so it happens that they 
depose to contradictions and accuse not only themselves but 
others.” Montaigne’s® view of torture as a part of the punish- 
ment is a most just one ; “ All that exceeds a simple death 
appears to me absolute cruelty; neither can our justice expect 
that he whom the fear of being executed by being beheaded or 
Imnged will not restrain should be any more awed by the imagina- 
tion of a languishing fire, burning pincers, or the wheel.’* 
He continues with the curious phrase ; “ He whom the judge 
has tortured (gehenne) that he may not die innocent, dies inno- 
cent and tortured.” Montesquieu'^ speaks of torture in a most 
guarded manner, condemning it, but without giving reasons, 
and eulogizing England for doing without it. The sy stem was 
condemned by Bayle and Voltaire with less reserve. Among 

* But even in these countries, whatever the law was, torture 
certainly existed in fact. 

** Primitive systems varied. There is no trace of it in Babylonian 
or Mosaic law, but Egyptian and Assyrian provided for it; and the 
story of Regulus seems to show that it was in use at Carthage. 

® Pvo Sulla, c. 28. ^ De civ, Dei, bk. xix. c. 6. 

Pig, xlviii, 1 8, 23. ® Essay Ixv. (Cotton's trans.). 

• Psprii des his, bk. vi. c. 17. 
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the Germans^ Sonnenlcls (1766), and, among the Italians, 
Bec!caria,^ Vcrri* and Manzoni® will be found to contain most that 
can be said on the subject. The influence of Beccaria in rendering 
the use of torture obsolete was undoubtedly greater than that of 
any other legal reformer. The great point that he makes is 
the unfair incidence of torture, as minds and bodies differ in 
strength. Moreover, it is, says he, to confound all relations to 
expect that a man should be both accuser and accused, and that 
pain should be the test of truth, as though truth resided in the 
musedes and fibres of a wretch under torture. The result of the 
torture is simply a matter of calculation. Given the force of the 
muscles and the sensibility of the nerves of an innocent person, 
it is required to find the degree of pain necessary to make him 
confess himself guilty of a given crime. Bentham’s^ objection 
to torture is that the effect is exactly the reverse of the intention. 
“ Upon the face of it, and probably enough in the intention of 
the framers, the object of this institution was the protection 
of innocence,' the protection of guilt and the aggravati<in of the 
pressure upon innocence was the real fruit of it,” The apologists 
of torture are chiefly among jurists. But theoretical objections 
to it are often urged by the authors of books of practice, as by 
Damhouder, von Rosbach, von Boden, Voet, and others named 
below under the head of The Netherlands. It is worthy of 
note as illustrative of the feeling of the lime that even Bacon * 
compares experiment in nature to torture in civil matters as the 
best means of eliciting truth. Muyart de Vouglans ® derives 
the origin of torture from the law of God. Other apologists 
arc Simancas, bishop of Badajoz," Engel,® Pedro de Castro,® 
and in England Sir R. Wiseman.^® 

Greece . — The oj^inion of Aristotle was in favour of torture as a 
mode of proof. It is,“ he says, “ a kind of evidence, and appears 
to carry with it absolute credibility because a kind of constraint 
is applied.'* It is classed as oncj of the ” artless persuasions ” 
{Artxroi It was the surest means of obtaining evidence, 

says Dijniosthencs.’® At Athens slaves, and probably at times 
resident aliens, were tortured,*** in the former case generally with 
the master’s con.sent, but torture was seldom applied to Ircc citizens, 
such application being forbidden by a j)s(:phism jiassod in the 
nrehonship of Scamandrius. After the mutilation of the Hermae 
in 415 B.c. a proposition was made, but not carried, that it should 
be ai)pliod to two senators named by an informer. In this particular 
cas(? Andocides gave up all his slaves to be tortured.*® Torture was 
sometimes inflicted in open court. The rack was used as a punish- 
ment oven for free citizens. Antijihon was put to death by this 
means.** The torture ot Nicias by the Syracusans is alluded to by 
Thucydides**^ as an event likely to happen, and it was only in order 
to avoid the possibility of inconvenient disclosures that he was put 
to death without torture. Isocrates and Lysias refer to torture 
uniier the generic name of ffro4$\ti>tris, but it was generally called 
Bdaavoi, in the plural, like tormenta. As might be expected, 
torture was frequently inflicted by the Greek despots, and both 
Zeno and Anaxarchus are said to have been put to it by such irre- 
sponsible authorities. At Sparta the despot Nabis was accustomed, 
as we learn from Polybius,** to put persons to death by an instrument 
of torture in the form of his wife Apega, a mode of torture no doubt 
resembling the jungfernkuss once used in Germany. At Argos, as 
Diodorus informs us (xv. 57), certain conspirators were put to the 
torture in 371 b.c.*” 


* Dei Delitii e delie pene, c. xvi. ® Osservazioni nulla iortura. 

® Storia della Colonna infamc, * Works, vii. 525. 

® Nov. Org., bk. i. aph. 98. In the Advancement of Learning, 
bk. iv. cli. 4, Bacon collects many instances of constancy under 
torture. 

« Tnstituts du droit criminel (Paiis, 17.S7). 

7 De cathoHcis institutionibus liber, ad praecavendas et extirpandas 
haereses admodum necessarius (Home, 1573). 

* Dc ioriura ex foris chrisUanin non proscribenda (Leipzig, 1733). 

” Defensa de la tortura (Madrid, 1778). 

*® Law of Laws, p. 122 (London, 168O). 

Rhet. i. 1-3, 26. *“ In Onetuni, i. 874. 

*•** Usually by the dia(;tctac in the Hejihacstaeum, Isocrates, 
T rapes, 361. 

The opinion of Cicero (De partitionibus oraioriis, § 34), that it 
was so applied at Athens and Rhodes, seems, as far as regards Atliens, 
not to be justified by existing evidence. 

The demand for, or the giving up of, a slave for birturc was called 
wpAKKwts els BAernvey, 

** In the Ranaeoi Aristophanes, v. 617, there is a list of kinds of 
torture, and the wheel is alluded to in Lysistrata, v. 84O. 

*’ vii. 86. ** xiii. 7. 

For the whole subject, see Diet, Ant,, s,t\ Tormenta. 
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The Roman system was the basis of all subsequent 
European .systems which recognized torture as a part of their pro- 
cedure, and the rules attained a refinement beyond anything 
approached at AthtJns, The law of torture was said by Cicero to rest 
originally on custom (mores majorum), but there is no allusion to it 
in the Twelve Tables. 'J'herc are frequent allusions to it in the 
classical writers ;•» both of the republic and the empire. The law, 
as it existed umler the later empire, i.s contained mainly in the titles 
De quacstionibu'', *** 01 the Digest and the Code '^ — the former consisting 
largely of opiniont; from the Sententiac rcceptae of Paulus,** the latter 
being for the most part merely a npetition of constitutions contained 
in tlie Thcodosian C.odt.**'* Both substantive law and procedure 
were dealt with by these texts of Roman law, the latter, however, 
not as fully as m metUcval codes, a large discretion being left to the 
judges. Torture was used both in civil and criminal trials, but in 
the former only upon slaves and freedmen or infamous persons (after 
Nov. xc. 1,1, ilptin ignoti anti obscuvi if tliey showed signs af corrup- 
tion) — such as gladiators — and in the absences of alia manifesta 
indicia?^ as in cases affecting the inheritance (res hereditariae). Its 
place in the case of frt?e citizens was taken by the reference to the 
oatli of the party. During the republic torture ajipcars to have 
been confined to slaves in all cases, but with the empire a free man 
became liatile to it ii accused of a crime, though in most ciuscs not as 
a witness. On an accusation of treason (‘.very on(^, whatever his 
rank, was liable to torture, for in treason the condition of all was 
etiual.-’* The same was the case of those accused of sorcery (magi), 
who were legardtul as humani generis inimici.^ A wife might be 
tortured (but only after hiT slaves had been put to the torture] if 
accused of poi.soning her husband. In accusations of crimes otner 
than treason or sorcery, certain persons wtjre jjrotected by the dignity 
ol their position or th(ur iendtjr age. The main exemptions were 
coniainea in a constitution of Diocletian and Maximian, and included 
soldiers, nobles of a particular rank, i.e. cniinentissimi and perfectis* 
simi, and their descendants to th(! third generation, and decuriones 
and their childr(?n to a limited extent (tormenta moderata ) — that is 
to say, they were subject to the torture of the plumhatae in certain 
cases, such as fraud on the revenue and extortion. In addition to 
these, priests (init not ciergy of a lower rank), children under fourteen 
and pregnant women wert^ exempt. A free man Ci^tild be tortured 
only where he had Ixu'n inconsistent in his depositions, or where 
th<5r(} was a .sus]>icion tliat he was lying.**** The rules as to the torture 
oi slavtis wcrc‘ numerous and precise. It was a maxim of Roman 
law that torture of slaves was thes most efficacious mcsaiis ol obtaining 
truth.*’** They could be tortured either as accused or as witnijsscs 
for their ma.stcrK in all cases, but against their masters only in 
accusations of treason, adultery, frauds on the revenue, coining, and 
similar oflinioes (which were regard (Jil as a sjiccies of Irtuison), 
i attempts by a husband or wife on the life of the other, and in cases 
where a master had bought a slave for the special reason that ho 
should not give evuU'ncc against liim. The jjrivilegc from acciusa- 
lions by the slave extended to the master's father, mother, wife, or 
tutor, and also to si formi r master. On the same principhi a i'recdmaa 
I could not be tortured against his jialron. The iirivilege did not 
I apply wherct the slave was joint property, and one of his masters had 
been murdered by the other, or whcjre he was the property of a 
corjioration, for in such a case he could be tortured in a charge against 
a member of the corporation. Slaves belonging to the inheritunco 
could be tortured in actions concerning the inheritance. The adult 
slaves of a deceased person could be tortured whore the deceased had 
been murderer I . In a charge of adultery against a wife, her husband's, 
her own and her father's slaves could be put to the torture. A 
slave manumitted for the express purpose of escaping torture was 
regarded as srill liable to it. Before x>ntting a slave to torture 
without the consent of his master, security must bo given to the 
master for his value and the oath of calumny must be taken.** Tho 
master of a slave tortured on a false accusation could recover double 
his value from the accuser. The undergoing of torture had at one 
time a .serious effect ujion the after-life of the .slave, for in the time of 
C^aiii.s a .slave who had been tortured could on manumission obtain 
no higher civil rigl)t.‘j than those of a dediticius.^^ The rules of 
procedure were conceived in a sjiirit of as much fairness as such rules 
could be. Some oi the must important were these : The amount 
of tc'rture was at the discretion of th(^ judge, but it was to be so 

*•*’ An instance is Pliny's letter to Trajan (Epist. x, 97), where ho 
men I ions having put to the torture two Christian (Icaconcsses 
(ministrae). The words are confitentes iterum ac tertio interrogavi. 
This supports TertulHan's objection to the torture of Christians, 
torquemur confitentes (Apol. c. 2). 

Quaestio included the whole process of wliich torture was a part. 
In the words o) CujacUi.s, Quaestio est interrogatio quae fit per torntenta, 
vel de reis, vel de testibun qui facto intervenisse dicuntur. 

^ Dig. xlviii. 18; Cod. ix. 41. 

v. 14, 13, x6. ix. 33. 

Cod. ix. 8, 3. “* Ibid. ix. 8, 4. 

37 Ibid. ix. 18, 7 “* ibid. iv. 20, 13. 

« Ibid, i, 3, ii* 

** Ibid. ii. 59. 1, I. The demand of another man’.s slave for torture 
was postulare, 

** Gaius i. 13, 
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appUed as not to ijijnrc life or limb. If so appKed the judge was 
The examination was not to begin by torture; other 
proofs must be exhausted first. The e^ddence ' must have advanced 
so far lltat nothing but the confession of the slave was wanting to 
complete it. Those of weakest frame and tendcTost age were to be 
tortured first. Except in treason, the unsijj)porte<l testimony of a 
sing^v^ witness was not a sufficient ground lor torture. The voice 
and manner of the ac'CiiscKl were to be carefully observed. A sjKm- 
taneous confession, or the evidence of a personal enemy, ivas to be 
received with caution. Rep(?tition of the torture could only be 
ordered in case of inconsistent depositions or denial in the face of 
sttong evidence. There was no rule limiting the number of repeti* 
tions, Ltjading questions were not to be asked. A judge was not 
liable to an action for anything done during the course of the examina- 
tion. An appeal from an order to torture was competent to the 
.accused, except in the case of slaves, when an appeal could be made 
only by the imister.® The appellant was not to bo tortured pending 
the appeal, but w.as to remain in prison.® The quaesiiof asked the 
questions, the tovtores applied the instruments. I'he principal 
forms of torture in tiso wore thtj equukus^ or rack (mentioned as far 
l>ack as Cicero) the piumbatae, or leaden balls, the ungulae, or 
barbed hooks, the lamina^ or hot plate, the mala mansio,^ and the 
fifficulac, or cord com|)ressing the arm. Oth(!r allusions in the 
Digest and Code, in adflition to those already cited, may be shortly 
noticed. The testimony of a gladiator or infamous ])er8on (such as 
an accomplice) was not valid without torture.® This was no doubt 
the origin of the merlieval maxims (which were, however, by no 
means universally recognized ) — Vilitas personae est justa causa 
torqnendi testem, .-ind Tortura purgatur infamia. Torture could not 
lie inflicted during the forty days of Lent.’ Robbers and pirates 
might be tortured even on ICaster day, the divine pardon being hoped 
for where the safety of society was thus assured.® Capital punish- 
ment was not to be suffered until after conviction or confession under 
torture.® \Vith<lrawai from i)rosecution (abolitio) was not to be 
allowc^d as a rule after the accused had undergone the torture.*® In 
charges of treason the accuser waji liable to torture if ho did not 
prove his case.** The imli(',tion ol torture, not judicial, but at the 
same time countenanced by l.iw, was at one tim<i allowed to creditors. 
They were allowed to kt^ep their debtors in j)rivate prisons, and most 
cruelly ill-use them, in order to extort payment.*® under the empire 
private prisons wctc forbidden.*® In the time of Juvenal the Roman 
ladies actually hirtid the public torlur*TS to torture their domestic 
slaves,*-* As a part of the punishment torture was in frequent use. 
Crucifixion, mutilation, exposurti to wild beasts in the arena and 
other cruel modes of destr^ing life were common, especially in the 
time of the ptirsecution of tne Christians umler Nero.*® Crucifixion 
as a punishment was abolished by Constantine in 315, in veneration 
of the memory of Him who was crucified for mankind. On the other 
hand, where tne interests of the Church were concerned the tendency 
w.is in favour of greater severity. Thus, by the Thcjodosiaii Code, 
a heretic was to be flogged with lead (confusus plumbo) before 
bnnishment,*® and Justinian made liable to torturti an<l exile any one 
insulting a bishop or priest in a church., or saying litany , if a layman.” 

* The evidence on which the accused might be tortured was 
cxpressfid in Roman law by the terms argumentum and indicium 
(used technically as early as Cicero, Verves, i. 10 and 17). The 
latter term, as will lie seen, afterwards became one of the most 
important in the law of torture, but the analysis of indicium is later 
than Roman law. Indicium was not quite the same thing as semi^ 
plena probatio, though the toims appear to be occasionally used as 
synonyms. Indicium was rather tlie foundation or cause of 
probeUio, whether plena or semiplena. An indicium or a concurrence 
of indicia might, according to circumstances, constitute a plena or 
semiplena probatio. The phrase legitima indicia was sometimcjs used. 
In Sir T. Smith's work, c. 24 (see below), index means a prisoner 
acting as an approver under torture. Tormentum, tortura and 
guaestic appear to be equi\'uiciit. terms. The medieval jurists 
derived the first of these from torque^e meniem, an etymology as false 
as tesiammium from testatio mentis (Inst. ii. 10 pr.). 

* Dig. xiix. i. 15. ® Cod. vii. 62, 12. 

* MilOf Ivii. 

® Of doubtful meaning, but perhaps like the “ Little Ease " of the 
Tower of London. 

* Dig. xxii. 5, 21, 2. ’ Cod. iii. 12, 6. 

« Ibid. iii. 12, 10. ® Ibid. ix. 47, 16. 

*® Ibid. ix. 42, 3. ** Ibid, ix. 8, 3. 

See, for in.stancc, Livy vi. 36. *•'* Cod. i, 4, 23; ix. 5. 

»* Ibid. vi. 480, 

“ As an example of such punishments, cf. the well-known lines 
of Juvenal (5uf. 1. 155) : — 

Taeda lucebis in ilia. 

Qua stiintes ardent q’li fixo gutture fumant." 

For other poetical allusions^ see vi. 480, xiv. 21: Lucr. iii. 1030 ; 
ProptTt. iv. 7, 35. 

*® xvi. 53. 

” Nov, cxxiii, 31. On the subject of torture in Roman law 
reference may be made to Waaserscheben, Histeria qucbestionum 
per tormenta a pud Romanos (Berlin, 183^)); H. Wallon, Histoire de 
Vesclavage dans Vaniiquitt (Paris, 1870); Mommsen, Mmisches 


The Leges harbarorum aare interesting as forming the link of connexion 
between the Roman and the medieval systems. Through them the 
Roman doctrines were transmitted into the Roman law countries. 
The barbarian codes were based chiefly on the Theodosian Code. 
As compared with Roman law there seems to be a leaning towards 
humanity, e.g. the provi.sion iorredemiition of a slive after confession 
by s. 40 of the Lex salica. After the edict of Gundobald in 502 
the combat rather than the torture became the exprossiou of the 
judicium Deu 

The Church . — As far as it could the Church adopted the Roman 
law. The Church generally secured the almost entire immunity of 
its clergy, at any rate of the higher ranks, from torture by civil 
tribunius;*® but in general, where lay imui v/ere concerned all persons 
were equal. In many instances councils of the Church pronounced 
against torture, e.g. in a synod at Rome in 384.” Torture even of 
heretics seems to have been originally left to the ordinary tribunals. 
Thus a bull of Innocent IV., in 1282, directed the torture of heretics by 
the civil power, as being robbers and murderers of souls, and thieves 
of the sacraments of God.*» The Church also tm] oined torture for 
usury.** A characteristic division of torture, acc(‘pted by the Church, 
hut not generally acknowledged by lay authorities, was into spiritual 
and corporal, the latter being sifnply the imposition oi the oath of 
purgation, tlie only form originally in use in the ecclesiastical courts. 
The canon law contains little on the subj(?ct of torture, and that little 
of a comparatively humane nc-iture. It laid down that it was no sin in 
tho faithful to inflict torture,** but a priest might not do so with his 
own hands,** and charity was to be used in all punishments.** No 
coniession was to be extracted by torture** and it was not to be 
ordered indiciis non praecedenlibus,'’^ The principal ecclesiastical 
tribunal by which torture was inflicted in more recent times was the 
Inquisition. The code of instructions issued by Torquemada in 
Spain in 1484 provided that an accused pwson might be put to the 
iortiuc if semiplma pvohatio existed against tho accustid — that is, 
so much evidence as to raise a grave and not merely a light presump- 
tion of guilt, often used for the evidence of one eye or ear witness of 
a fact. If the accused confessed during torture, and aftcrvrard.s 
confirmed the confession, ho was punished as convicted; if he 
retracted, he was tortured again, or subjected to extraordinary 
piinishmcnl. One or two inquisitors, or a commissioner of the Holy 
Office, were bound to be present at every examination. Owing to the 
occurrence of ejertain cases oi abuse of torture, a decree of Philip II. 
was issued, in 1558, forbidding the administration of torture 
without an order from the council. But this decree does not appear 
to have been fully observed. By the edict of the inquisitor-general 
Valdds, in 1561, torture. wa,v to be left to the prudence and equity of 
the judges. They must consider motives and circumstances before 
decreeing torture,' and must declare whether it is to be em])luyed in 
capui pvopriumf i.e. to extort a confession, or in caput alienum, i.e. 
to incriminate an accomplice. Torture wa.s not to be decreed until 
the termination of the process and after defence heard, and the 
decree was subject to appeal, but only in doubtful cases, to the Council 
of the Supreme. It was also oxily in doubtful cases that the inquisitors 
wore bound to consult the council; where the law was clear (and 
of this they were the judges) there need be no consultation, and no 
appeal was allowed. On ratification twenty -four hours afterwards 
01 a GonfesKion made under torture, the accused might be reconciled, 
if tlie inquisitors believed liim to be sincerely repentant. It 
convicted of bad faitli he might be relaxed, i.e. delivered to the 
secular pov;er to be bunieci. 'I'he inquisitors liad a discretion to 
allow tnc accused to make the canonical purgation by oath 
instead of undergoing corporal torture, but the rule which allows 
this to be done at the seime time discountenances it as fallacious. 
It is rcmarkii.l)le that the rules do not allow much greater efficacy 
to torture. They speak of it almost in the terms of Roman law 
as dangerous and uncertain, and depending for its effects on 
physical stnmgth.®’ Torture had ceased to be inflicted before the 
huppn‘ssion of the Inquisition, and in 1816 a papal bull decreed 
that torture should cease, that proceedings should be public, and 
that the accuser should be confronted with the accused. The 
rules in themselves were not so cruel as the construction jiut upon 
them by tho inquisitors. For instance, by Torquemada's instruc- 
tions torture could not be repeated unless in case of retractation. 
This loci to the subtlety of calling a renewed torture a continuation, 

Strafrecht, iii. 5 (Leipzig, 1899); Groenidgcj, Legal Procedure of 
Cicero's Time, p. 479 (Oxford, 1901). 

*® See Escobar, Thcol, Mor, tract, vi. c. 2- They were to be tor- 
tured only by the cl(?rgy, where possible, and only on indicia oi 
special gravity. 

** Lea, Superstition and Force, p. 419 (3i^d ed., Philadelphia, 
1878). 

Leges ei constitiAtiones contra hu$reHcos,% 26. 

** l..ecky, Rationalism in Europe, ii. 34. 

** Decrctum, pt. ii. 23, 4, 45. ** Ibid. pt. i. 86, 25, 

Ibid, pt ii. 12, 2, II. “* Ibid. pt. ii. 15, 6, i. 

Decretals, v. 41, 6. 

** The rules will be found in H. C. Lea, Hist, of the Inquisition of 
Spain (1906). Sec also Hist, of the Inquisition of the Middle Ages 
(New York, 1888) by the same writer; R. Schmidt, Die Herkunft 
des InquisiUonspfVCisses (Berlin, 1902). 
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and not a repetition. The rules of Torquemada and of Vald^ are 
those of the tp^eatest historical importance, the latter forming the 
code of the Holy Office until its suppression, not only in Spain, but 
in other countries where the Inquisition was estabUshed. But 
several other miuiuals of xirocedurc oxistod before the final perfec- 
tion of the system by Valvlis, The earliest is perhaps the instruc- 
tions for inquisitors {Directonum inquisttorum) compiled a century 
earlier than Torquemada by Nicholas Eymerico, grand inquisitor 
of Aragon about 1368.^ KiUcs of practice were also framed two 
centuries Uter by Simancivs, whose position as an apologist has been 
already stated. The toxtb(K>k of procedure of the ItaUan Inquisi- 
tion was the Saero arsenale.^ In 1543 and 1550 instructions tor the 
guidance of inquisitors were lasued by Charles Y. The liability of 
a judge for oxootivling the law was not always recogiiuod by the 
Inquisition to the siinie extent as by the lay tribunals. Llorente 
gives an instance of a warrant by an inquisitor to a hcentiatc order- 
ing the torture of an accused person, and protesting that, in case 
of doatli or fracture of Umbs, the fact is not to be imputed to the 
licentiate.'* 

Thus far of the law. In practice all the ingenuity of cruelty was 
exercised to hnd new modes of tonnent.^ Those cruellies Ted at 
times to remonstrance from the civil power. One example is the 
edict of idiilip 11. just mentioned. Another and an earher one is 
an ordonnance of l^hilip tlie Fair, in 1302, bidding the Inquisition 
confine itself witliin the limits of the law.® At Venice the senate 
decreed that throe senators should be present as inquisitors. 

As the practice of torture became more systematized, it grow to 
be the subject of casui.stical inquiry by chuiihnion to an extent far 
exceeding the scanty discussion oi the c}ucstioii in the text of the 
canon law. It will be sufficient here to cite as an example the treat- 
ment of it by Jwiguori, who incorporates the opinions of many of the 
Spanish casu ists. On the whole, his views appear to be more humane 
than the prevailing practice. The object of torture he defines 
very neatly as being to turn semiplena into plena probatio. For 
this propor indicia are necessary, lie then proceeds to decide 
certain questions which hiul arisen, the most interesting of wliich 
deal with the nature of the sin of which the accused and the judge 
are guilty in particular instances. A judge sins gravely if he docs 
not attempt ^1 milder means of discovering truth before resorting 
to tortiue. He sins in a criminal cause, or in one of notable infamy, | 
if he liinds the accused by oath to tell the trutli before there is proof ' 
against liim. It is the same if without oath he uses threats, terror | 
or o<hibition of tonuent‘» to confound the witness.^ If any one. to j 
avoid grave torments, charges himself with a capital crime, he does j 
not sin mortally.^ It was a doubtful question whether he sinned 
gravely in such a case. Hscobai at an earlier date supported the j 
morally dangerous view that an inquisitor may follow a probable ! 
opinion in ordering torture, relinquisliiiig a more iirobable,'* 

England, — It is the boast of the common law of Kngland that it 
never recognised torfure as legal. One, perhaps the chief, reason 
for this position taken by the law is the cfiherence of the nature f)f 
the procedure in criminal casas from that in general use in European 
countries. To use words more familiar in foreign jurisprudence, 
the English system is accusatorial as distinguished from inquisitorial. 
In the former the accuser has to prove guilt, in the latter the accused 
has to prove innocence. The common law of England has always 
shown itself averse from the inquisitorial sy.stem, and so (at least 
in theory) to the torture which may be regarded as an outcome ol 
the system whose one end was to obtain a confession from the accused. 
The tendency of the small amount of statute law bearing on the 
subject is in the same direction. It was provided by Magna Carta, 

§ 2g, “ that no free man . , . should be destrin'ed in any way unless 
by legal judgment of his equals or by the law of the lan<l." On 
this Sir E. Coke comments, “ No man destroyed, iJfec., that is, forc- 
jiidged of life or linb disinherited, or put to torture or death.”* 
The act of 27 Hen. VIII. c. 4 enacted that, owing to the frequent 
escape of pirates in trials by the civil law', "the nature whereof 
is that before any jud 'iiient of death can lie given against the 
offenders they must plainly confess their offence (which they will 
n<;ver do without torture or pains),” such persons should lie' tri^ 
by jury before conamissioners under the Great Seal. Finally, the 
Bill of Rights provicP‘d that cruel and unusual punishments ought 
not to be inflicted. The opinions of the judges have been invariably j 
against torture in theor}^ however much some of them may have j 

' An edition was published at Uom*^ in 1358, and a compendium at j 
Lisbon in 1762 and by M irchuna at Montjxjllitsr in 1821. 

* It was by Father Masini , and went through numerous editions I 
Icomplete or comjiendia) from 1558 to 1730. Among other manuals 
l>£ practice were those of Carenas Caesar (1655), Morellet (1762). 

* Llorente, c. xiv. 

< Among others w'ere the gradual pouring of water drop by drop 
on a particular spot of the body, the tormento de toca, or pouring of 
water into a gauze bag in the throat, which gradually lorced the 
gauze into the stomach, and the pindola, or swingmg pendulum, 
so graphically described in one of Edgar Poe’s tales. 

® Ordonnances dee ''ois, i. 346. 

“ TheoL mor, bk. ix, § 202. f Ibid. § 274. 

* Ibid. V. 3 and 7. » 2 Insi. 48 b. 


been led to countenance it in practice. The strongest authority 
is the resolution of the judges in Felton's case (1028), ” that he ought 
not by the law to be tortured by the rack, lor no such punishment 
is known or allowed by our law.”** In accordance with this are 
the ojnnions of Sir John i'ortescue,** Sir Thomas Smith ** and Sir 
E. C^kc. The latter savs, " As t liore is no law to warrant tortures 
in this land, nor can they be justified by any prescription, being 
so lately brought in.”*» In sj)ite of all this, torture in criminm 
proceedings was inflicted in England with moiu or less frequency 
for some centuries, both as a means of ot)taining evidence and as 
a part of the punishment. But it should be remarked that torture 
of tlie former kind was invariably ordered by the Crown or council, 
or by some, tribunal of extraordinary^ autlibritv, such as the Star 
Chamber, not professing to be bound by the riilos of the common 
law. In only two instances was a wariant to torture issued to a 
common law judgo.*^ 

A licence to torture E found as early as the Pipe Roll of 34 Hrn, TT.** 
The Tomplars were torluied in 1310 by royal warrant addressed 
to the mayor and shorilis of London.*” In Ihi.s case it is recorded tlmt 
torture was unknown in England, and that no torturer was to be 
found in the realm.*’* A commission was issued concerning the 
tortures at Newgale in 1334.** The rack in the Tower is said to 
hav'e biien introduced by the duke of Exeter in the reign of Henry VI., 
and to have been thence called '' the duke of ICxeler's daughter.”** 
In this reign torture seems to have taken its j^lace as a part of 
what may bo called extraordinary criminal procedure, claimed, and 
it may be said tacitly recognized, as exercisable by virtue of the 
prerogative, and continued in use down to 1040.'***' The infliction 
of torture gradually became more common under the Tudor monarchs. 
Under Henry Vi 11. it a7)pear5 to have been in frequent use. Only 
two cases are recorded under Edward VI., and eight undiT Ma^^^'‘ 
The reign of Elizabeth was its culmiiijiting point. In the words 
of Hallam, ” the rack seldom stood idle in tlie Tower for all the 
latter part of Elizal-ieth’s reign.” The N-arieties of torture used at 
this jMsriod arc fully described fiy Dr Liti'.ard,***^ and consisted of 
the rack, the scavenger's daughter,-* the iron gauntlets or bilboe.*;, 
and the cell called '‘Little East*.” The registers of the council 
during the 'I'lidor and early Stuart reign.s ure lull of entries as to 
the use of torture, both for state and for ordinary^ ofienccs.”® Among 
notable prisoners put to the torture wevt* Aune Askew', the Jesuit 
Campion, Guy I'awkcs'-*” and Pcacham (who w'as examined hy liacon 
“before torture, in torture and alter torture The jncvalenci! 
of torture in Elizabeth’s reign led to the well-known oefence at- 
tribntetl to Lord Burghley, ” A declaration of the favourable dealing 
of Her Majesty's commissi one-rs ujipointcd for the examination of 
certain traitors, and of tortures unjustly reported to be clone upon 
them for matter of religion,” 1583.*'''’ The use of torture in England 
l>eing always of an extraordinary and extra-judicial nature, it is 

** 3 Sinfe Trials, 371. 

*‘ De laudilms le^um Angliae, c. 22, 
j ** Commonwealth of Englcmd, bk. ii. c. 27 (1583; ed. by L. Alston, 
j 1906). It is curious that Sir T. Smith, with all lus hat reel of torture, 

; was directed by a warrant under llic ciuocn's seal alone (not tlirough 
j the council) to torture the duke of Noriolk'.s servants in J ,‘>7i. In 
; a letter to Lord Burghley he pleaded for exemption from so liciteful 
u task. 

3 Inst, 35. N(‘vertheless, in the trials ol Lords Essex and 
5k>uthami>ton, Coke is found extolling the queen's mercy lor not 
racking or torturing the accused (i Slate Trials, 1338). (See further 
authorities in. Pollock and Maitland, Hist, of English Imw, ii. 05<>.) 

Jardine, Ecading on the Use of Torture in the Criminal Law of 
England {iS)y), p. 52, 

L. O, Pike, Hisl. of Crime in England, i. 427. 

Rymer, Fosdera, iii. 228, 232. 

” Walter of Hemingford, p. 25O. 

** I 'ike i. 481 . **3 Inst. 34. 

This is the date of the latest warrant in Jardint's work, but it 
was used on three Portuguese at Plymouth during tlie Common- 
wealth J'lhurlotJ iii. 298). 

I 2* It is to be noticed, as Jardine observes, that all these are cases 
of an ordinary nature, and ahord 110 ground Jor the assertions made 
by Strutt and Bishop Burnet that torture was used to heretics as 
heretics. 

® Const. Hist. i. 201. 

^ Hist, of England, vol. viii. ajip. note v. 

** These two were exactly opiiosile in principle. The rack stretched 
the limbs of tlie sufferer; the scavenger's daughter comjircsscd him 
into a ball. 

'***' Fifty-five of these will be found in tlie appendix to Mr Jardine's 
work. An ordinary' robber of plate was threatened with torture 
in 1567. — Froude, Hist, of England, viii. 380. 

** It is not certain whether he was racked, but probably he was, 
in accordance w'ith the king's letter : ” If he will not otherwise confess 
the gentl(?9t tortures are to iKi first used to him. and so on, step by 
st^, to the most severe, and so God speed the good work,” 

^ Dalrvmple. Memoirs and Letters of James 1 . p. 85; Macaulay's 
essay on the works of Bacon. 

Lord Somers's Tracts, i. 189. 
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comparatively certain that it could hardly have been applied with 
that observation of forms which existed m countries wnere it was 
regulated by law. There were no rules and no responsibility beyond 
the will of the Crown or council. This irresponsibility is urged by 
Selden ^ a.s a strong objection to the use of torture. The main 
differences between the infliction of torture in England and on the 
continent of Europe seem to be that English lawyers made no dis» 
tinction of those liable to it, never allowed torture of witnesses, and 
elaborated no subtle rules as to fdena and semiplena probatio. 

So far of what may be called torture proper, to which the common 
law professed itself a stranger. There were, however, cases fully 
recognized by the common law which differed from torture only 
in name. The peine forte et dure was a notable example of this. 
If a prisoner stood mute of malice instead of pleading, he was 
condeiuned to the peine, that is, to be stretched upon his l3ack and 
to have iron laid upon him as much as he could bear, and more, 
and so to continue, fed upon bad bread and stagnant water through 
alternate days until he pleaded or died.^ It was abohshed by 12 
Geo. III. c. 20. 7 and 8 Geo. IV, c. 28 enacted that a plea of “ not 
guilty ** should be entered for a prisoner so standing mute. A case 
of petne occurred as lately as 1726. At times tying the thumbs 
with whij>-cord was used instead of the peine. This was said to be 
a common practice at the Old Bailey up to the i8th century.* In 
trials for witchcraft the legal proceedings often partook of the 
nature of torture, as in the tlirowing of the reputed witch into a 
pond to see whether she would sink or swim, in drawing her blood,* 
and in thrusting pins into the body to try to find the insensible spot. 
Confessions, too, appear to have been often extorted by actual 
torture, and torture of an unusual nature, as the devil was supposed 
to protect liis votaries from the effects of ordinary torture. 

Torture as a part of the punishment existed in fact, if not in 
name, down to a very recent period. Mutilation as a punishment 
iLppears in some of the pre-Conquest codes, such as those of Alfred, 
iEthelstau and Canute, in the laws attributed to William the 
Conqueror and in the assize of Northampton (1176). Biacton, who 
does not notice torture as a means of obtaining evidence, divides 
corporal ])unishment into that inflicted with and without torture.® 
Later instances are the punishment of burning to death inflicted 
on heretics under the Six Articles (31 Hen. VI I L c. 14) and other 
acts, and on women for petit treason (abolished by 30 Geo, 111. 
c. 48), the mutilation inflicted for violence in a royal palace by 
33 Hen. VIII. c. 12, the punishment for high treason, which 
existed nominally until 1870, the pillory (abolished by 7 Will. IV. 
and 1 Viet. c. 23), the stocks, branks and cucking-stool, and the 
burning in the hand for felony (abolished by 19 Geo. III. c. 7^). 
Corporal punishment now* exists only in the case of juvenile 
offenders and of robbery with violence. It was abolished in the 
army by the Army Act 1881.* Cruelty in punishment did not 
entirely cease in prisons even after the Bill of Rights. See such 
cases as/?, v. Huggins, 17 State Trials, 298; Castell v. Bambridge, 
2 Strange’s Hep, 856. 

Scotland. — Torture was long a recognizinl part of Scottish criminal 
procedure, and was acknowledged as such by inanv acts and warrants 
of the Scottish parliament and warrants of the Crown and the privy 
council. Numerous instances occur in the Register of the Privy 
Council Two acts in 1649 dealt with torture; one took the form 
of a warrant to examine witnesses against William Barton by any 
form of probation,® the other of a warrant to a committee to inquire 
as to the use of torture against persons suspected of witchcraft.® 
The judges in 1689 were empowered by the estates to torture Cbicsly 
of Dairy c, charged with the murder of the lord president I-ockhart, 
in order to discover accomplices. In the same year the use of Torture 
without evidence or in ordinary cases was declared illegal in the 
Claim of Right. The cai'eful wording of tliis will be noticed : it 
does not object to torture altogether, but reserves it for cases where 
a basis of eridence had already been laid, and for crimes of great 
gravity, thus admitting the dangerous principle, founded on Roman 
law, that the importance of the crime is a reason for departing from 
the ordinary rules of justice. However great the crime, it is no 
more certain than in the case of a crime of less cavity that the 
person accused was the person who committed it. A warrant issued 
in the same year to put to the torture certain persons accuswl of 
conspiring against the government, and also certain dragoons 
suspected of corresponding with Lord Dundee. In 1 690 an act 
passed reciting the tortuie of William Carstares, a minister, in 1O83, 
and re-establishing his competency as a witness.*® The last warrant 
appears to be one in 1 690 for toi*turing a man accused of ra])c and 
murder. In 1708 torture in Scotland w’as finally abolished by 

' Table Talk, “ Trial.** ' 

* Stephen, Hist, of the Criminal Law, i. 297. 

® Stephen i. 300; Kelyng, Reports ^ p. 27. 

* The superstition was that any one drawing a witch*s blood was 
free from her power. This is alluded to in Henry VI. pt. i. act i. 
sc. 5: “ Blo^ will 1 draw on thee; thou art a witch.’* 

® 1046. ® 44 Viet. c. 9, s. 7. 

’ E.g, i. 525, iv. 680, vi. 156. ® c. 333. 

® c. 370. 

The thumbscrew with which Carstares had been tortured was 
afterwards presented to him as a remembrance by the privy council. 


7 Anne c. 2 1 , s. 5. Many details of the tortures inflicted will be found 
in 3fHtcairn*s Criminal Trials, the introduction to J. Maclaurins' 
R. Criminal Cases, and J. H. Burton's Narratives from Criminal 
Trials. Among other varieties — the nature of some of them can 
only T)e guessed — were the rack, the pilniewinkis, the boot,” the 
caschie-laws, the lang irnis, the narrow-bore, the pynebankis, and 
worst of all, the waking, or artificial prevention of sleep.** The 
ingenuity of torture was exercised in a special degree on charges 
of witchcraft, notably in the reign of James VI., an expert botli in 
witchcraft and in torture. The act of 1649 already cited shows 
that the principle survived him. Under the government of the dukes 
of Lauderdale and York torture as a practice in charges of religious 
and political offences reached its height. " The privy council was 
accustomed to extort confessions by torture; that grim divan of 
bishops, lawyers and peers sucking in the groans of each undaunted 
enthusiast, in hope that some imperfect avowal might lead to the 
sacrifice of other victims, or at least warrant the execution of the 
present.** With such examples before them in the law, it is scarcely 
to be wondered at that persons in positions of authority, especially 
the nobility, sometimes exceeded the law and inflicted torture at 
their own will and for their own purposes. There are several 
instances in the Register of the Privy Council of suits against such 
persons, e.g. against the earl of Orkney, in 1605, for putting a son 
of Sir Patrick Bellenden in the boots. 

Ireland seems to have enjoyed comparative immunity from torture. 
It was not recognized by the common or statute law, and the cases 
of its infliction do not appear to be numerous. In 1 566 the p’-esiclent 
and council of Munster, or any three of them, were empowered to 
inflict torture, ** in cases necessary, upon vehemtmt i)resumption 
of any great offence in any party committed against the Queen's 
Majesty." ** In 1583 Hurley, an Irish priest, was tortured in Dublin 
by " toasting liis icet against the fire with hot hoots." In 1627 the 
lord deputy doubted whether he had authority to put a priest 
named O'Cullenan to the rack. An answer was returned by Lord 
Killultagh to the effect that " you ought to rack him if you saw cause 
and hang him if you found reason." ** The latest case of peine forte 
et dure seems to have been in 1 740. 

British Colonies and Dependencies. infliction of torture in 
any British colony or dependency has usually been regarded as 
contrary to law, and ordered only by arbitrary authority. It is 
true that in the trial of Sir Thomas Picton in 180O, for subjecting, 
while governor of Trinidad, a woman named Luisa Calderon to the 
torture of the ])icquet,” one of the grounds of defence was that such 
torture was authorized by the Spanish law of the island, but the 
accused was convicted in spite of this delencc, and the final decision 
of the court of king's bench, in 1812, decreeing a respite of the 
defendant's recognizances till further order, was perhaps not so 
much an affirmation of the legality in the particular instance as 
the practical expression of a wish to spare an eminent public servant.*® 
As to India, the second charge against Warren Hastings was extortion 
from the begums of Oude by means of the torture of their servants.** 
In the present Indian Peiiul Code and Evidence Acts there are 
provisions intended, as Sir James Stephen says,® to prevent the 
)ractice of torture by the police for the purpose of extracting con 
e.ssions from persons in their custody.®* In Ceylon torture, which 
had been allowed under the Dutch government, was expressly 
abolished by royal proclamation in 1799. 

In the Channel Islands confessions of persons accused of witch- 
craft in the 1 7th century were frequently obtained by torture.** 

United States. — One instance of the peine forte et dure is known. 
It was inflicted in 1692 on Giles Cory of Salem, who refused to 
plcuul when arraigned for witchcraft.*® The constitution of the 
IJnited States provides, in the words of the Bill of Rights, that 
cruel and unusual punishments are not to be inflicted.*^ This is 
repeated in the constitutions of most states. The infliction of cruel 
and unusual punishment by the master or officer of an American 
vessel on the high seas, or within the maritime jurisdiction of the 
United States, is punishable with fine or imprisonment, or both.*® 
There have been a good many decisions on the question of cruel 
and unusual punishments; e.g. Wilkcrson v, Utah, 99 U.S. Rep. 130; 

** Persons subjected to more than usual torture from the boot 
were said to be " extremely booted." 

** This seems to have been used in one case in England. Lecky, 
Rationalism in Europe, i. 122. 

liallam. Const. Hist. iii. 436. See Burnet, Hist, of Own Time, 
i. 583 ; and Scotland. 

** Kn^iide, Hist, of England, viii. 386. 

*® Ibid. xi. 203. ** J arcline, p. 54. 

” In the picquet the sufferer was supported only on the great toe 
(which rested on a sharp stakti) and by a rope attached to one arm. 

*® 30 State Trials, 449, besides many pamphlets of the period. 

See the Report of the Proceedings, vol. 1. 

*® Stc?phen, Indian Evidence Act, p. 126. 

** Sections 327-331 of code; ss. 25-27 of act. 

® J. L. Pitts, Witchcraft in the Channel Islands, p. 9 (Guernsey 

1880). 

** Bouvier, Law Diet., s.v. " Peine forte et dure. 

Amendments, art. viii. (1789). 

Revised Stal, 5347* 
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Tiffitory of New Mexico v. Ketchum^ 65 Pacific Rep. 169 (death 
penalty for train robbery held not unconstitutional). 

Continental European States, — These fall into four main groups, 
the Latin, Teutonic, Scandinavian and Slav states respectively. 
The principles of Roman law were generally adopted in the first 
and second groups. 

Latin States, France torture does not seem to have existed 
as a recognized practice before the 1 3th century. From that period 
until the i yth century it was regulated by a series of royal ordonnances 
at first of local obligation, afterwards applying to the whole kingdom. 
Torture was used only by the royal courts, its place in the seigneurial 
courts bein? supplied by the judicial combat. The earliest ordonnance 
on the subject was that of Louis IX. in 1254 reformation of 

the law in Languedoc. It enacted that jicrsons of good fame, though 
poor, were not to be put to the question on the evidence of one 
witness.^ Numerous other provisions were made between 1254 
and 1670, when an ordonnance was passed under Louis XIV., which 
regulated the infliction of torture for more than a century. Two 
kinds were recognized, the question priparatoire and the question 
prialahle. The first was usc<l where strong evidence of a capital 
crime— strong, but of itself insufficient for conviction — was produced 
against the accused. The second was used to obtain a confession 
of accomplices after conviction. There was also a mitigated form 
called the presentment, in wliich the accused was simply bound 
upon the rack in terrorem and there interrogated. No person was 
exempt on the ground of dignity, hut exemption was allowed to 
youths, old men, sick persons and others. Counsel for the accused 
were usually not allowed. The question pripavatoire was abolished 
by royal decree in 1780, but in 1788 the Jmrliamonts refused to 
register a decree abolishing the pr 6 alahle, cut torture of all kinds 
was abolished by an ordonnance in 1789. The Declaration of Right 
in T701 (art. viii.) affirmed that the law ought not to establish any 
punishments other than such as are strictly and evidently necessary. 
In modern law the code penal enacts that all criminals shall be 
punished as guilty of assassination who for the execution of their 
crimes employ torture.® The code also makes it punishable to 
subject a jx-Ts-wm undtjr arrest to torture.** The theory of semiplena 
pvohatio was worked out with more refinement than in other systems. 
Ill some parts of Franco not only were half* proofs admitted, but 
qun.rtcrs and eighths of proofs.^ Among the numerous cases of 
historical interest were those of the Templars in i3f)7, Villon about 
1457, Dolot in 154O, the marquise de BrinvilUers in 1676, and Jean 
Galas in 1762.® 

The law as it existed in Italvis contained in a long line of authorities 
cliiefly supplied by the school of Bologna, beginning with the 
^lossatoves and coming clown through the post-f(lossatores, until the 
system attained its perfcjction in the vast work of Farinacciiis, 
written early in the 17th century, where every jiOwSsible question 
that could arise is treated with a revolting completeness. One 
of the earliest jurivSts to treat it w'as Cino da Pistoia, the friend of 
Dante.** He treats it at no great length. With him the theory of 
indicia exists only in embryo, as they cannot be determined by law 
but must be at the discretion of the judge. Differing from Bartolus, 
he affirms that torture cannot be repeated without fnjsh indicia. 
The writings of jurists were supplemcmtcd by a large body of legis- 
lative nnactments in most of the Italian states, extending from the 
constitutions of the emperor Frederick II. down to the i8th century. 
It is not until Bartolus (1314-1357) that the law* begins to assume 
a definite and complete form. In his commentary on book xlviii. 
of the Digest he follows Roman law closely, but introduces some 
further refinements : e,g, though leading questions may not be 
asked in the main inquiry they are admissible as subsidiary. There 
is a beginning of classification of indicia, A very full discussion 
of the law is contained in the work on practice of Hippolytus de 
Marsiliis,^ a jurist of Bologna, notorious, on his own admission, as 
the inventor of the torture of keeping without sleep. He defines 
the question as inquisitio veritaiis per tormenia et cordis dolorem, 
thus recognizing the mental as well as the physical elements in 
torture. It was to be used only in capital cases and atrocious crimes. 
The works of Farinaccius and of Julius Clarus nearly a century later 
were of great authority from the high official po.sitions filled by the 
writers. Farinaccius was procurator-general to Pope Paul V., 
and his discussion of torture is one of the most complete of any.** 
It occupies 251 closely printed folio pages with double columns. 
*rhc length at which Ihe subject is treated is one of the best proofs 


^ Ordonnances des rois^ i. 72. ® s. 303. 

^ See Pollock and Maitland, ii. 658, note. 
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* On the French system generally see Imbertus, Institutiones 
forenses gallieae (Utrecht, 1649); N. Weiss, La Chambre ardente, 
/S40~-/SS0 (Paris, 1889). A large number of authorities deal 
mainly with the ordonnance of 1670; Muyart de Vouglans, Inst, 
critn, (Paris, 1767}, and Jousse. Tratit de la justice crim. (Paris, 1771), 
are examples. F. Siegneux de Correvon, Essai sur V usage, Vabus, 
et les inconvMens de la torture (Geneva, 1768), is one of the 
opponents of the system. 

® Cinns Hstorensis, Super codice, de tornieniis (Venice, 1493). 

’ PracHca criminalis quae Avevolda nuncupatur (Venice, 1532). 

^ Praxis et theorica criminalist bk. ii. tit. v. quaest. 36^51 
(Frankfort, 1622). 


of the science to which it had been reduced. The chief feature of 
the w'ork is the minute and skilful analysis of indicia, jama, prae- 
sumptio, and other technical terms. Many definitions of indicium 
are suggested, the best perhi;ps being conjectura ex probabil bus etnon 
necessariis aria, a quibus poU st abesse Veritas sed non verisimiliiudo. 
For every infliction ot torture a distinct indicium is required. 
A single witness or an accomplice constitutes an indicium. 
But this rule does not aj^ply where it is inflicted lor discovering 
accomplices or for discovering a crime other than that for which 
it was originally inflicted. Torture may be ordered in all 
criminal cases, except small offences, and in certain civil 
cases, such as denial of a deposituni, bankruptcy, usury, 
treasure trove, and fiscal cases. It nmv bo inflicted on all 
persons, unless .specially exempted (clergy, minors, &c.). and 
even those exempted may be tortured ’by command of the 
sovereign. There are three kinds of torture, Itwis, gravis and 
gyavissima, the first and .second corresponding to the ordinary 
torture of French writers, the last to the extraordinary. The 
extraordinary or gravissima was as much as could po.ssibly bo borne 
without destroying life. The judge could not begin with torture; 
it was only a subsidium. If inflicted without due course of law. 
it was void as a proof. The judge was liable to penalties if ho 
tortured without proper indicia, if a privileged person, or if to the 
extent that death or permanent illness was the result. An immenst* 
variety of tortures is mentioned, and the list tended to grow, for, ns 
Farinaccius says, judges continually invented new modes of tortiiii^ 
to please themselves. Numerous cawsuistical questions arc treated 
at length, such as, what kinds of reports or how much hearsay 
evidence con.stitutcd fame ? Were there three or five grades iii 
torture ? Julius Clarus of Alessandria was a member of the council 
of Philip 11, To a great extent he follows Farinaccius. He puis 
the questions for the consideration of the judge with great clearnc.s.s. 
They are — whether (1) a crime has been committed, (2) the charge 
is one in which torture is admi.ssibl(f, (3) thi5 fixt can be proved oth(?r- 
wise, (4) the crime was secret or open, (5) the object of the torture 
is to elicit confession of crime or discovery of accomplices. The 
clergy can be tortured only in charges of treason, poisoning and 
violation of tombs. On the great question whether there arc throe 
or five grades, he decides in favour of five, viz. threats, taking to the 
place of torment, stripping and binding, lifting on the rack, racking." 
Other Italian writers of l(w.s eminence have been relerrcil to for llie 
purp().sesof this article. The burden of their writings is practically 
the .same, but they have not attained the .sy.stomatjc perfection of 
Farjnacciu.s. Citations from many of them are made by Manzcuii 
(see below). Among others are Guido do Suzara, Paris do Ihiteo, 
Aegidius Bossius of Milan, Ca.sonus of Venice, Decianus, I'olJcriiis 
and Tranquillus Ambrosiarius, whoso works cover tho period from the 
13th to the end of the 17th century. 'I'he law depended mainly 
on the writings of tho jurists as iuUtrpnders of custom. At the 
same time in all or nearly all the Italian states and colonies tho 
customary law was limitofi, supplomontod, or amended by legislation. 

I Tiiat a check by fogislativo authority was necessary appears from 
I the glimpses afforded by the writings of the jurists that the letter oi 
I the law was by no means always lollowed. The eiirlie.st legislation 
after tho Roman law seems to bo the constitutions of the emperor 
Frederick II, for Sicily promulgated in 123T . Torture was abolished 
in Tuscany in 1786, largely owing to the influence of Beccaria, whoso 
work first appeared in 1764, and other statc.s followed, but the puntale 
or piquet se^ms to iu)vu existed in practice at Naples up to 1839. 

Several instances of tb.e torture oi eminent persons occur in Italian 
history, such as Savonarola, Machiavelli, Giordano Bruno, Cam 
panclla. Galileo ai>pears to have only been threatened with the 
esame tigoroso. The historical case oi tho greatest literary interest 
is that of the persons accused of bringing the plague into Milan 
in 1630 by smearing tho walls of houses with poison. An analysis 
of the case was undertaken by Vcrri“ and Manzoni,*® and puts in a 
clear light some of the abuses to which the system led in times oi 
popular panic. Convincing arguments are urged by Manzoni, 
after an exhaustive review of the authorities, to prove the ground- 
los.sne.s.s of the charge on which two innocent persons underwent 
the torture ol the canape, or hempen cord (the efioct of which wa:> 
partial or complete dislocation of the wri.st), and afterwards suficred 
death by breaking on the wheel. The main arguments, shortly 
stated, are these, all based upon the evidence a.s recorded, and ihe 
law as laid down by jurists, (i) Th ? unsupported evidence of an 
accomplice was treated as an indicium in a ca.se not one of those 
excqitional ones in which such an indicium was sufficient. Tlie 
evidence of two witnes.scs or a confe.ssion by the accused was need's 
sary to establish a remote indicium, such as lying. (2) Honrse v 
evidence was received when primary evidence was obtainable. (3) 
The confession under torture was not ratified afterwards. 

(4) Tt was made m' consequence of a promise of impunity. (5) it 
was of an impossible crime, 

® Pfaciica criminalis finalis {Lyons, 1637). 

It is obvious from the allusion at the end of Othello that Shake- 
speare regarded torture as possible in Cyprus when it was a Venetian 
colonv. 

^ Osservasioni sulla tortura. 

» Storia della Colonna infame. Neither writer alludes to Beccaria. 
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In Spain, as in Italy, the law dq>ended partly on the writings of 
jurists, partly on legislation* Roman law was carried through the 
Visigotnic Code and tho Fuero juego^ (which re|>eats it almost 
word for word) down to the Sieia partidm.^ This treatise, com- 
piled by Alphonso the Wise about 1243, but not promulgated till 
1256, amended the previously existing law in the direction 6l greater 

{ )reoision. Torment is (lefiiied as a m^inner ol punishment which 
overs of justice use, to scrutinize by it the truth 01 crimes committed 
secretly and not provable in any other manner. Repetition was 
allowed in case of grave crimes. There were the usual provisions 
for the infliction of torture only by a judge having jurisdiction, and 
for. the liability of the judge for exceeding legal limits. Subsequent 
codos did little more than amend the Partidas in matters ol pro- 
cedure. Torture is not named in ilie Ofdenanxas tmles of Ferdinand 
and Isabella (1485). The Nueva fecopitacion of Philip 11 . enacted 
that torture was to be applied by the alcaldes on due sentence 
ol tho court — even on hidalgos in grave crimes — ^without regard 
to alleged privilege or custom. In the Novisima recopilacioH 
of 1775 the only provisions on the subject are that the alcaldes 
are not to condemn to torment without preceding sentence 
according to law. iind that hidalgos are not to be tormented 
or suffer infamous punishmtsnt. in Aragon, while it was an inde- 
pendent state, torture was not in use to tho same extent as in other 
parts of Spain. It was abolished in the 13th century by the General 
iMvilege of 1283 except in the case of vagabonds charged wil^ coin- 
ing. A statute of Z335 made it unlawful to put any freeman to the 
torture.^ On the other hand, the Aragonese nobility had a power, 
similar to the peine forte et dure, of putting a criminal to death by 
cold, hunger and thirst.'* The jurists dealing with the subject are 
not as numerous as in Italy, no doubt because Italian opinions were 
received as law in all countries whose systems were based on Roman 
law.** Some of the Italian jurists too, like Clarus, were at that 
same time Spanish oflicials. The earliest Spanish secular jurist 
appears to bo Suarez de Paz.** According to liim the most usual 
tortures in Spain were the water and cord, Uie pulley or strappado, 
the hot brick, and the iabiillas, or thumbscrew and boot combined. 
Throe was the greatest number of times that any torture could bo 
applied. It might be decreed either on demand of the accuser or 
at will of the judge. Tho Roman rule of beginning with the weakest 
was amplified into a series of regulation.s that a son was to be put 
to tho question before a father, a woman before a man, &c. The 
fullest statement of Spanish law is to be found in the work of Antonio 
Gomez, a professor at Salamanca.*^ With him no exceptions apply 
in charges of laesa majesias divina or Humana, A judge is liable 
to different punisliment according as he orders torture dolose or 
mlpabiliter. Differing from Hippolytus de Marsiliis, Gomez holds 
that the dying accusjition of a murdered man is not an indicium. 
A confession on insufficient indicia is void. Hi.s di vision of torture 
into tortura actualis and terror pvopinquus is tiie same as that of 
the French jurists into torture and presentment. The conclusions 
of the ecclt»iu.stical writers of Spain, such as Eymerico and Simimcas, 
were accepted wholly or partially by the secular writers, such as 
Alvarez de Velasco,** and the l^oruvlin, Juan de Hevia Bohifios,® 
wlio points out diflertmccs in the ecclesiastical and secular systems, 
e.g. tne former brought up the accused for ratiiication in three days, 
the Isitter in twenty-four hours. A good deal of the Spanish law 
will bo found in Hie proceedings against Sir Thomas Picton (see 
above). Torture in Spain seems to have been inflicted on Jews to 
an extraordinary extent, as it was also in Portugal, where the late.st 
legislation as to torture seems to be of the year 1O78. In 1790 it 
had become obsolete,*** and in a work on criminal ]iroccdure four 
years later it is only referred to for tlic purpose of stating tliat when 
!.t did exist it was realis or verhalis.^'^ 

Teutonic -Germany (including Austria) is distinguished 

by tlie possession of the must extensive literature and legislation 

* vi. 4. 5. 

** Partida, vii. 30. It was one of tho earliest books printed in 
Spain, tho earliest edition appearing in 1491. 

* Cited Hallam, Middle Aties, iii. 76. 

* Dll Cringe, s.v. Fame ncrarc. 

® In all the Latin countrit^s the idea of torture had become a 
commonplace, 'I'hc dramatists contain frequent allusions to it. 
In Lope de Vega’s L 7 Perre del hortclano (“ The Dog in the Manger ”), 
one of the characters says, " Here's a pretty inquisition ! ” to which 
the answer is, ** The torture will be next applied." Molidre and 
Racine both make use of it. In VAvare^ 4*ct iv. sc. 7, Harpagon 
threatens to put his whole household to the question. In Les 
Plaideurs Dandin invites Isabelle to see la question as a mode of 
passing an hour or two. In England Bacon (Essay Ivi.) says, 
There is no worse torture than the torture of laws.’’ The same 
idea occurs again in the Advancement of Learning, viii. 3, 13, '* It 
is a cruel thing to torture the laws that they may torture men." 

^ Praxis ecclesiastica et saecularis, vol. i. pt. v. § 3 (Salamanca^ 
X5S3)* 

’ Variae resolutienes, p. 412 (Antwerp, 1593). 

^ Judex per lectus (Lausanne, 1740). 

** Curia (Madrid, 1823). 

*** Repertorio geral das lets extravagantes, p. 381 (Coimbra, 1815). 

** Paschal Freims, Inst, jur, crim, lusitani, p. 203 (Lisbon, 1794). 


on the subject. The principal writers are Longer, von Rosbach 
and von Boden. In aadition may be cited the curious Layenspiegel 
of Uliich Tengler (1544), and the works of Remus, Camius and 
Carpzow,^ Legislation was partly for the empire, partly for its 
cumpan^mt states. Imperial legislation dealt with the matter in 
the Golden Bull (135O), the Ordinance of Bamberg (1507), tlws 
Carolina (1532) *** and tne ConsHtutio criminalis theresiana (1768).*^ 
The Carolina followed the usual lines, the main difference being 
that the infliction must be in the presence of two scalnni and a 
notary, who was to make a detailed record of the proceedings. The 
code of Maria Theresa defines torture as " a sul)si diary means of 
eliciting truth." It could be applied only in cases where condemna- 
tion would have involved capital or severe corporal punishment. 
The illustrated edition was suppressed by Prince Kaunitz a few 
days after its appearance. Torture was formally abolished in the 
empire in 1776. In l*rus.sia it was practically abolished by Frederick 
the Great in 1740, formally in 1805. Even before its al>olition it 
was in use only to discover accomjtlices after conviction,*** In 
some other states it existed longer, in Baden as late as t 831. It 
was carried to excess in Germany, as in the Netherlands and Scotland 
in charges of witchcraft. 

The Nethirlands . — The princii)al legislative enactment was the 
code of criminal procedure promulgated by Philip II. in 1570 and 
generally known as the Ordonnance sur le style.^^ One of its main 
objects was to assimilate the varieties of local custom, as the Nueva 
recopilacion had done in Spain three years earlier. The French 
ordonnance of 1670 is probably largely based on it. In .s})ite of 
the attempt of the ordinance to introduce uniformity, certain cities 
of Brabant, it is said, still claimed the privilege of torturing in 
certain cases not T)crmittcd by the ordinance, e.g, where there was 
only one witness.*'^ 

The law of 1670 continued to be the basis of criminal procedure 
in the Austrian Netherlands until 1787. In the United Provinces 
it was not repealed until 1798. The principal text* writers are 
Damhouder,*** van Leeuwen*** and Voet. Van Leeuwen lays down 
as a fundamental prjncii>le that no one was to be condemned to 
death without confession, and such confession, if attainable in no 
other way, ought to be elicited by torture. Witnesses could be 
tortured only if they varied on confrontation. One of the indicia 
not always recognized by jurists was previou.s conviction for a similar 
crime. Voet’s commentary ad Pandectas is interesting for its 
taking the same view as St Augustine as to the uselessness of torture, 
and compares its effect with tliat of the trial by oattle. At the 
same time he allows it to be of some value in the case of very grave 
crimes. The value of torture was doubted by others as well as 
Voct, e,g. by A. Nicholas ”•* and by van Esscn.*“ At the same time a 
writer was found to compose a work on the unpromising subject 
of the rack.*® 

Scandinavian Countries, •-^Thoxo is a notice of torture in the Ice- 
landic Code known as the Gr^g^s (about 1119). Judicial torture 
is said to have been introduced into Denmark by Valdcmar 1 . in 
1157.*’^ In the code of Christian V. (168^) it was limited to cases of 
treason.®® It was abolished by the influence of Strneiisec in 1771, 
but notwithstanding this he was threatened with it, though it wa.s 
not actually inflicted, before liis execution in 1772. In Sweden 
torture never existed as a system, and in the code of 1734 it was 
expressly forbidden.*® It was however occasionally inflicted, as 
in England, by extra-judicial authorities, called secret committees. 

^2 Extracts from these and other writers will be found in Lea. 
Superstition and Force, and in R. Quanter, Die Foltcr in dev 
deuischen Rechtspfiege sonst und jetzt (Berlin, 1900). 

” Chs. 

*•* Art. 38 (Vienna, 1769). 

This statement is made on the authority of a work attributed 
to Frederick liimself, Dissertation sur les raisons d'Ciablir ou d'abroger 
les lots (4748). 

*** A list of the numerous commentaries on lliis code will be 
found inNybels, Les Ordonnances criminclles dc Philippe II. de 1370^ 

р. 23 (Brussels, 185O). 

Nybols, pp. 31, 33. 

Pratique ^udiciaire en causes criminelles (Antwerp, 1564). 

Censura f ovens is, pt. ii. bk. ii. chs. 8, 9 (Leiden, 1677). 

On Dig. xlviii. 18. There are numerous editions of Voet, the 
sixth (generally found in libraries) is the Hague (1734). 

oi la torture est un moyen siir d vdrifier les (Amsterdam, 

1681). Also by an anonymous writer thirty years earlier, De 
Pijnbank wedersproken en bematigt (Rotterdam, 1O51). 

^ Jus ecclesiasticum universum (Louvain, 1720). 

® Hieronymi Magii Anglarenis de equulealiber postumus (Amster- 
dam, i6Cu^). There are several works dealing with torture m 
witchcraft proceedings. A large number of cases will be found in 
J. Scheltcma, Geschiedenis der Hexen-processen (Haarlem, 1S28). 
For torture in the 18th century sec £. Hubert, La Torture raux Pays 
Bas autrichiens pendant la xviii^ sUcle (Brussels. 1897). 

Baden, Dansk juridisk Ordbog, s.v, " Tortur ’’ (Copenhagen^ 
1828). 

.Kolderup-Rosenvii^^e, Udvaig af gamU Danshs^Dosnme, bk. i. 

с. 20 (Copenhagen, 1848). 

Cod. leg. svecicarum, pp. 233, 370 (Stockholm, 1743). 
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Th« " cave of roses," where reptiles were Irq^t for the purpose of 
torture, was closed by Gustavus III. in 1772. ^ ^ ^ 

Slav Countries,— earliest mention of torture seems to be that 
of the mutilation provided for certain off ences by the code of Stq>hcn 
Dushan in 1349. In Russia torture does not occijr in the rccenatons 
of tlie earlier law. It was possibly of Tatar origin, and the earliest 
mention of it in an official document is i*robably in the Sudebnik 
of Ivan the Terrible (mq;)- In the ordinance of 1556 there arc 
elaborate regulations, which one learns from history were not always 
observed in periods of political disturbance, and torture seems to 
have l:>een used even as a means of enforcing payment of debts. 
The reaction begins with Peter the (ireat and culminates with 
Catharine II., who was largely influenced by tlie opinions of Bcccaria 
and Voltaire. In the instructions to the commission for framing 
a criminal code (1766), it is declared that all punishments by which 
the body is maimed ought to be abolished,^ and that the torture 
of the rack violates the rules of equity and docs not produce the end 
proposed by the laws.® It was formally abolislied by Alexander I. 
in iwi, and in 1B32 the Sved Zakonov subjected to penalties any 
judf^c who presumed to order it. But even as late as 1847 it seems 
to have been inflicted in one or two exceptional cases.* 

AuTHOtRiTilts.— For England Jardinc's is still the standard work. 
Much general information and numerous authorities will be found 
in Lipenius, Bibliothct.a vealis Juridtca^ s.v* “ Tortura * (Frankfort, 
1679), and in the more modern work of J. Helbing, Die Tortur 
(Berlin 1902). For those who can obtain access to it the catalogue 
issued at the sale of M. G. Libri (1861) is valuable. He had collected 
most of the books on the subject. There are several publications 
dealing with cases of individuals in addition to the numerous ones 
on witchcraft trials, those of William Lithgow, the Amboyna 
case, I>ellon and Van Halen. Litbgow’s story has been rex»ublished 
(Glasgow, 1907). U- W*) 

TORUS, a Latin word, meaning a round swelling or pro- 
tuberance, applied to a convex moulding in architecture, which 
in section is generally a semicircle. The earliest examples 
are found in Egjpt, where it was carried up the angles of the 
pylon and temple walls and horizontally across the same. Its 
nlost frequent employment is in the bases of columns; in the 
Roman Doric order being the lowest moulding; in llie Ionic 
orders there are generally two torus mouldings separated by a | 
scotia with fillets. Both in CJrcek and Roman base.s sometimes j 
the torus is elaborately carved. (Sec Moulding.) , 

T0R2H0K, a town of Russia, in the government of Tver, | 
on the river Tverlsa, 21 m. by rail S.W. of the Likhoslavl, I 
station of the St Petersburg & Moscow railway. Pop. (1900), j 
15,119. It dates from the iilh cenUiry, and the name (market- | 
place) shows that this dependency of Novgorod wa.s a commercial ^ 
centre. It was fortified with a stone wall, whidi only partially ^ 
protected it from the attacks of Mongols, Lithuanians and 
Riles. Torzhok is celebrated in Russia for its embroidered | 
velvet and embroidered leather-work, for the manufacture of 
travelling bags, and for its trade in corn and flour. 

TOSCANELLA (anc. Tumina, //.v.), a town of the province of 
Rome, Italy, 15 m. N.E. of Cometo by road, 545 above sea- 
level. Pop. (1901), 4839. The medieval walls with their towers 
are still preserved. On 1 lie ancient citadel hill is tlie Romane.squc 
church of S. Pietro, belonging to four different periods— 739, 
1093 (the dale of the reconstruction of the crypt ), ilic middle of 
the 2th and the end of the 12th century. It has the shape of a 
Roman basilica, with a nave and two aisles and one apse. The 
elaborate fagade with its ro.se window also belongs to the 12th 
century. S. Maria in the valley below dates from 1050 to 1206, 
and has a similar facade and a massive square campanile. In 
the town are two other Romanesque churches. 

See G. T, Rivoira, Origini dell* avchiteUura Lombarda, i. I4O 
(Rome, 190X). 

TOSTIG (d. 1066), earl of Northumbria, was a son, probably 
the third, of Earl Godwine, and in 1051 married Judith, sister 
or daughter of Baldwin V., count of Flanders. In the year of 
his marriage he shared the short exile of his father, returning 
with him to England in 1052, and became carl of Northumbria 
after the death of Earl Siward in 1055. He was very intimate 
with his brother-in-law, Edward the Confessor, and in 1061 he 
visited Pope Nicholas 11 . at Rome in the company of Aldrcd, 
archbishop of York. By stem and cruel measures Tostig 

» Art. 96. * Ibid. 192-197. . 

> See the various histories of Russian law, such as Maceiovski. 
Lange and Zago^in, under the heads of puitka or muchenie* 


introduced a certain amount of oi'dcr into the wild northern 
district under his rule; this severity made him exceedingly 
unpopular, and in 1065 Northumbria broke into open revolt. 
Declaring Tostig an outlaw end choosing Morkcre in his stead, 
the rebels marched southwards and were met at Oxford by 
liarl Harold, who, rather against the will of the king, granted 
their demands. Tostig sailed to Flanders and thence to Nor- 
mandy, where he offered his services to Duke William, who 
was related to h'S wife and who was preparing for his inva.sion of 
England. He then harried the Isle of Wight and the Kentish 
and Lincolnshire coasts, and, after a stay in Scotland and possibly 
a visit to Norway, joined another invader, Harald 111. Harclrada, 
king of Norway, in the Tyne. Ibgi ther they sailed up the Hum- 
ber and at Gate Fulford, near York, defeated Earls Morkere 
and Edwine and entcrc'd York. But Harold, now king, was 
hurrying to the north. 'Faking the Norwegians by surprise 
at Stamford Bridge he destroyed their army on the 25th of 
September to66 , and in this battle Ixith Tostig and the king of 
Norway were .slain. Tostig’s two sons appear 1 o have t aken relugt* 
in Norw^ay, and his widow Judith married Welf, duke of Bavaria. 

See K. A. Freeman, The Norman Conquest, vols. ii. and iii. 
(1K70-187O). 

TOT AN A, a town of eastern Spain, in the province of Murcia, 
i on the lx)rca-MLircia railway. Pop. (1900), 13,703. The 
i town, which consists of two parts, the Barrio de Sevilla and 
Barrio de Triana, contains several handsome public buildings, 
among them the ciiurch of Santiago, with its three naves. Water 
is conveyed to I'otana from the Sierra de Espuna by an acpieduct 
7 ni. long. Saltpetre is obtained among the hills, and there 
is a thriving trade in wheat , oranges, olive.«;, almonds, and wine 
' from the Sangonera valley. Other industries are Uie maniifac- 
i ture of linen, leather and the earthenware jars called 
’ which are used for the storage of oil and wine. 

TOTEMISM. The word “ totem '' i.s used in too many varying 
senses by students of early society and religion. The term 
came into the English language in the form of " totam,’^ through 
a work of 1791, by J. Long, an interpreter between the whites 
and the Red Indians of North America.** Long himself 
seern.s to have used the word to denote the protective familiar, 
usually an animal, which each Indian .selected for himself, 
generally through the monition of a dream during the long 
la.st of lads at their initiation. Such select ed (or, when bestowed 
by medicine-men or friends, ** given ”) totems are styled 
" personal totems and have no effect in savage law, nor arc 
they hereditary, with any legal consequences. 

In stricter terminology “ totem " denotes the object, gene- 
rally of a natural species, animal or vegetable, but occasionally 
rain, cloud, star, wind, which gives its name to a kindred 
actual or supposed, among many savages and barbaric ruches in 
America, Africa, Australia and Asia and the isles. Each 
child, male or female, inherits this name, eitiier from its 
mother female descent ")or from its father (“ male descent *’). 
Between each person and his or her name-giving object, a 
certain mystic rapport is supposed to exist. V^here descent 
wavers, persons occasionally have, in varying degrees, the 
totems of both parents. 

Religious Aspect of the Totem,— M a rule, l.>y no means in- 
variable, the individual may not kill or eat the name-giving 
object of his kin, except under dire necessity ; while less usually 
it is supposed to protect him and to send him monitory dreams. 
This is the religious or semi-religious aspect of the totem, 
or this aspect is, by some students, called religious.”* 

We also hear of customs of buiying and lamenting dead ani- 
mals which are regarded withrevertnee by this or tliat “family,’’ 
or “ clan.”” This custom is reported among Samoans, and 
one “clan”* was said to offer first-fruits to its sacred animals 
the eel; while the “ clan ”” that revered the pigeon kept and fed 
a tame specimen.® But in Samoa, though the sacred animals 
of “ clans ”” or “ families ”” are, in all probability, survivals of 
totemism, they are now regarded by the people as the vehicle, 

♦ "Lonfi, Voyages and Travels of an Indian Interpreter (1791), p. 86. 

* Turner, Samoa, p. 71. 
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of clan or “ family ” gods, and therefore receive honours 
not paid to the hereditary totems of Australia and North 
America, which have nothing godlike. It is to be presumed that 
** totem dances '' in which some Australian tribes exhibit, in 
ballets d'aciion, the incidents of a myth concerning the totem, 
are, in a certain sense, “ religious ” ; when they are not magical, 
and intended to foster and fertilize the species, animal or 
vegetable or other to which the totem belongs. 

The magical performances for the behoof of the totem crea- 
tures may be studied in the chapters on Intichiuma ” in Messrs 
Spencer and Gillen’s Native Tribes of Central Austrdia and 
Native Tribes of Northern Australia, Among the many guesses 
at the original purpose of totemism, one has been that the 
primal intention of totem sets of human beings was to act as 
magical co-operative stores for supplying increased quantitie« 
of food to the tribe. But this opinion has gone the way of 
other conjectures. The “ religious ” status of the totem is 
lowest among peoples where its influence on social regulations 
is greatest, and vice versa, a topic to which we recur. 

There are also various rites, in various tribes, connecting the 
dead man with his totem at his funeral; perhaps at hLs initir> 
tion, when a boy, into the esoteric knowledge and rules of his 
tribe. Men may identify themselves w'ith their totems, or, 
mark themselves as of this or that totem by wearing the liide 
or the plumage of the bird or beast, or by putting on a mask 
resembling its face. The degree of “ religious ” regard for the 
revered object increases in proportion as it is taken to contain 
the spirit of an ancestor or to be the embodiment of a god : 
ideas not found among the most backward savages. 

The supreme or superior being of low savage religion or 
mythology is never a totem. He may be able, like Zeus in 
Greek mythology, to assume any sha])e he pleases ; and in the 
myths of some Australian tribes he ordaintjd the institution of 
totemism. Byamee, among the Eualilayi tribe of north-west New 
South Wales, had all the totems in him, and when he went to 
his paradise, BuUimah, he distributed them, with the mar- 
riage rules, among his people.^ In other legends, especially 
those of central and northern Australia, the original totem 
creatures, animal in form, with bestial aspect, were developed in a 
marine or lacustrine cnvinjnmcnt, and from them were evolved 
the human btungs of each totem kin. The rule of non-intcr- 
marriage within the totem was, in some niytlis, of divine institu- 
tion ; in others, was invented by the primitive wandering lotemic 
beings; or was laid down by the wisdom of mere men who saw 
some unknown evil in consanguine unions. The strict regard 
paid to the rule may be called “ religious ” ; in so far as totemists 
are aware of no secular and social raison d'etre of the rule il 
has a mysterious character. But whereas to eat the totem is 
sometimes thought to be automatically punished by sickness or 
death, this danger does not attach to marriage within the totem 
save in a single known case. The secular penalty alone is 
dreaded ; so there seems to be no religious fear of offending u 
superior being, or the totem himself ; no tabu of a mystic sort. 

Social Aspect of the Totem , — The totem has almost always a 
strong influence on or is associated with marriage law, and 
except in the centre of Australia, and perhaps in the little-known 
West, men and women of the same totem may not intermarry, 
‘‘ however far apart their hunting grounds,” and though there is 
no objection on the score of consanguinity. 

This is the result, in Australia, of the custom, there almost 
universal, which causes each individual to belong, by birth, to 
one or other of the two main exogamous and intermarrying 
divisions of the tribe (usually called “ phratries ”). The phra- 
tries (often known by names of animis, as Eagle Hawk and 
Crow, Crow and White Cockatoo) contain each a number of 
totem kins, as Dog, Wild Cherry, Wombat, Frog, Owl, Emu, 
Kangaroo, and so on, and (except among the Arunta “ nation ” 
of five tribes in Central Australia) the same totem kin never 
occurs in both phratries. Thus as all persons except in the 
Anmta nation, marry out of their own phratry, none can marr}^ 
into his or her totem kin. 

1 Mrs Langloh Parker, The Euahlayi Tribe, 


In some parts of North America the same rule prevails, with 
this peculiarity that the phratries, or main exogamous divisions, 
are not always two, as m Australia, but, for example, among 
the Mohegans three — Wolf, Turtle, and Turkey.- In Wo5 
all fhe totems are quadrupeds; under Turtle they are various 
species of turtles and the yellow eel; and under Turkey all 
the totems are birds. 

Clearly this ranking of the totems in the phratries is the result 
of purposeful design, not of accident. Design may also be 
observed in ruch phratries of Australian tribes as are named after 
animalr of contrasted colours, such as White Cockatoo and 
Crow, Light Eagle Hawk and Crow. It has been supposed by 
Mr J. Mathew^, P^re Schmidt and others that these Australian 
phratries arose in an alliance with connubium between a darker 
and a I'ghter race.** But another hypothesis is not less prob- 
able; and as we can translate only about a third of Australian 
phratry names, conjecture on this subject is premature. 

Both in Australia and America the animals, as Eagle Hawk and 
Crow, which give their names to the phratries, arc almost always 
; totem kins within their own phratries.^ 

I The Moquis of Arizona are said to have ten phratries, by 
Captain Ulick Boiirke in his Snake Dance of the Moquis, but 
I possibly he did not use the term “phratry” in the sense which 
I we attach to it. 

Among the Urabunna of Southern Central Australia, and 
among the tribes towards the Darling River, a very peculiar rule 
is said to prevail. There are two phratries, and in each are many 
totem kins, but each totem kin may intermarry with only one 
totem kin which must be in the opposite phratry.-’ Thus there 
are as many exogamous divisions as there are totems in the 
tribtjs, which reckon descent in the female line; children in- 
heriting the mother’s totem only. Corroboration of these 
statements is desirable, as the tribes implicated are peculiarly 
“primitive,” and theirs may be the oldest extant set of 
marriage rules. 

The existence of two or more main exogamous divisions, 
named or unnamed, is found among peoples where there arc 
cither no totem kins, or where they have fallen into the back- 
ground, as in parts of Melanesia, among the Todas and Meitchis 
of India and the Wanika in East Africa.® 

An extraordinary case is reported from South Australia when; 
people must marry in their own phratry, while their children 
belong to the opposite phratr}\" This awaits corroboration. 

We now see some of the numerous varieties which prevail 
in the marriage rules connected with the totems. Even among 
a tribe whose members, it is reported, may marry into their 
own phratries, it appears that they must not marry within their 
own totem kins. This is, indeed, the rule wherever totcmic 
societies are found in anything approaching to what we deem 
their most archaic constitution as in south-east Australia and 
some tribes of North America. 

Exogamy : The Arunta Abnormality, — Meanwhile, in Central 
Austrdia, in the Arunta “ nation,” the rule forbidding marriage 
within the totem kin does not exist. Totems here are not, os 
everywhere else, inherited from either parent, but a child is of 
what we may call “ the local totem ” of the place where its 
mother first became conscious of its life within her. The idea 
is that the spirits of a primal race, in groups each of one totem 
only (“Alcheringa folk”), haunt various localities; or spirits 
(^ratapa) emanating from these primal beings do so; they enter 
into passing married women, and are incarnated and born again.*^ 

* Morgan, Ancient Society y p. 174. 

* Mathew, Ea^le Hawk and Crow\ Schmidt, Anthropos (1909). 

^ See Lang, The Secret of the Toteniy pp. 154, 170; and N. W. 
Thomas, Kinship and Marriage in Australiay pp. 9, 31. 


® Howitt, Native Tribes of South-East Australiay pp. 93, 181, 188; 
Spencer and Gillen, Native Tribes of Central Australiay pp. 60, 61, 
Northern TriheSy'p, 71; Lang, Anthropological Essays ; TyiofsFest- 


schrifty pp. 203-210. 

* Thomas, ut supray p. 10. See, for numerous examples, T. G. 
Frazer, Totemism (1910). 

^ MS, of Mrs Bates. 

® It is necessary to state here the source.s of our information 
al)out the central, north, north-western and south-eastern forms ot 
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Thus if a woman, whatever her own totem, and whatever her 
husband's may be, becomes conscious of her child's life in a 
known centre of Wild Cat spirits, her child’s totem is Wild Cat, 
and so with all the rest. 

As a consequence, a totem sometimes here appears in what 
the people call the wrong ” (/.<?. not the original) exogamous 
division ; and persons may marry within their own totem name, 
if that totem be in the right ” exogamous division, which is not 
theirs. Each totem spirit is among the Arunta associated with 
an amulet or churinga of stone; these are of various shapes, and 
are decorated with concentric circles, spirals, cui^les, and other 
archaic patterns. These amulets are only used in this sense by 
the Arunta nation and their neighbours the Kaitish, and it is 
this idea of spirit individuals associated with churinga and 
resident in certain definite spots that lies at the root of the present 

totemism. About the central Arunta tribe witli its neighbours, the* 
Urabunna, we have the evidence very carefully collected by Mr 
Gillen, a protector of the aborigines, and Professor Baldwin Spencer 
{Native Tribes of Central Austyaiia). Concerning the i)eoples north 
from the centre to the Gulf of Carpentaria, the same scholars furnish 
a copious account in their Northern Tribes. These two explorers had 
the confidence of the blacks; witnessed th<.‘ir most secret ceremonies, 
magical and initiatory; and collected their legends. Their books, 
however, contain no philological information as to the structure 
and interrelation of tlic dialects, information which is rarely to be 
found in the works of English observers in Australia. As far as 
appears, the observers conversed with the tribes only in pidgin 
English.’' If tliis be the case that lingua franca is current among 
some eighteen central* northern tribes speaking various native 
dialects. We are told nothing about the languages used in cacli 
case; perhaps the Arunta men who accompanied the expedition 
arranged a sy.steiii of interpreters. 

For the Dieri tribe, neignbours of the Urabunna, we have? copious 
evidence in Native Tribes of South-East Australia liy the laic Mr 
A. W. Howitt, who studied the peoples for forty yeans; was made 
free of their initiatory ceremonies; and obtained intelligence from 
settlers in regions which he did not visit. We have also U?genils 
with Dieri texts and translations from the R(?v. Mr Sielicrt. a ini.s- 
sionarv among the Dieri. That tribe a])pear.s now to exi.sfe in a very 
dwindled condition under missionary supervision. The accounts 
of tribes from the centre to the south-east by Mr H. K. Mathew, 
arc scattered in many English, Australian and American learned 
periodicals. Mr Matlicw has given a good deal of information 
about some of the dialects. Ilis statements as to the line of descent 
and on other points among certain tribes arc at variance with those 
of Messrs Spencer and Gillen (.see an article by Mr A. K. Brown in 
Man, March 1910). Mr Mathew, however, <loc.s not enable us to 
test the accuracy of !*is informants among the northern tribes, which 
is unfortunate. For the Aranda (or Arunta) of a region apparently 
not explored by Messrs Spencer and Gillen, and for the neighbouring 
Loril ja tribe, we have Die Aranda und Loritja Stdmme, two volumes 
bv the Rev. C. Strehlow (Baer, Frankfurt am Main, 1907, 1908). 
Mr vStrehlow i.s a German missionary who, after working among 
the Dieri and acquiring their language, served for many years among 
a branch of the Arunta (the Aranda), differing considerably in 
dialect, myths and usages from the Arunta of Messrs Spencer and 
Gillen. In some points, for example as to the primal ancestors 
and the spirits diffused by thorn for incarnation in human bodies, 
the Aranda and Loritja are more akin to the northern trilwfs than 
to Mr Spencer’s Arunta. In other myths they resciiiblc some 
south-east<?rn tribes reported on by Mr Howitt. Unlike the Arunta 
of Messrs Spencer anci Gillen, but like the Arunta de.scrilx^d by 
Mr Gillen earlier in The Horn Expedition, they believe in " a 
magnified non-natural man,” Altjira, with a goose foot, dwelling 
in the heavens. Unlike the self-created Atnatu of the Kaiti.sh of 
Messrs Spencer and Gillen, he is not said to have created things, 
or to take any concern about human beings, avS Atnatu does in 
matters of ceremonial, Mr Strehlow gives Aranda and Lortija 
texts in the original, with tran-slations and philological remarks. 

Mr Frazer, in his Totemism, make.s no use of Mr Strehlow's 
information (save in a single instance). To us it seems worthy of 
study. His reason for this abstention i.s that, in a letter to him 
(Melbourne, March xo, 1908), Mr Spencer says that for at lea.st twenty 
years the Lutheran Missions have taught the natives ” that altjira 
means * god * ; have taught that their sacred ceremonies and secular 
dances are ' wicked ’ ; have prohibited them, and have never seen 
them. Flour and tobacco. &c. . arc only given to natives who attend 
church and school. Natives have been married who, according 
to native customaiy law, belong to groups to which marriage is 
forbidden.” For these rcason.s Mr Frazer cannot attempt to 
filter the native liquor clear of its alien sediment ” {Totemism, 
i. 186, note a). 

Against this we may urge that, as regards the goose-footed sky- 
dweller, Mr Strehlow rworts less of his active interest in human 
affairs than Mr Gillen does concerning his ” Great Ultliaana of the 


totemic system of the Arunta," say Messrs Spencer and Gillen.^ 
Every Arunta bom incarnates a pre-existent primal spirit 
attached to one of the .stone churinga dropped by primal totemic 
Iniings, all of one totem in each case, at a place called an 
oknanihilla. Each child belongs to the totem of the primal 
beings of the place, where the mother became aware of the 
child’s life. 

Thus the peculiar causes which have produced the unique 
Arunta licence of marrying within the totem are conspicuously 
obvious. 

Contradictory Theories about the Arunta Abnormal Totemism , — 
At this point theories coni'erning the origin of lotemism begin 
to differ irreconcilably. Mr Frazer, Mr Spencer, and, apparently 
Dr Rivers, hold that, in Australia at least, totemism was 
originally conceptional." It begtm in the belief by tlic women 
that pregnancy was caused by the entrance into them of some 
spirit associated with a visible object, usually animal or vegetable ; 
while the child born, in each case, was that object. Hence that 
class of objects was tabued to the child ; was its totem, but such 
totems were not hereditary. 

Next, for some unknown reason, the tribes were divided into 
two bodies or segments. The members of segment A may not 
intermarry; they must marry fxersons of sijgment B, and vice 
versa, 'rhus were evolved the primal forms of totemism and 
exogamy now represented in the law of the Arunta nation alone. 
Here, and here alone, marriage within the totem is ixerinitted. 
The theory is, apparently, t hat , in all ot her exogamous and totemic 
peoples, totems had been, for various reasons, made hereditary, 
before exogamy was enforced by the legislator in his wisdom. 
'J'hus, all over the totemic world, except in tin* Arunta nation, 
j the method of the legislator was simply to plai'e one set of 
j totem kins in tribal segment A, and the other in segment B, and 
j make the segments exogamous and intermarrying, 'J'hus it 
I was impossible for any person to marry another of the same 
! totem. This is the theory of Mr Frazer. 

! Upholders of the contradictory system maintain that the 
Arunta nation has passed through and out of the universal and 
normal sj^stem of hereditary and exogamous totemism into its 
prc.scnt condition, by reason of the belief that children are 
incarnations of pre-existing animal or vcgclalilc spirits, plus the 
unique Arunta idea of the connexion of such .spirits with their 
.stone churinga. Where this combination of the two beliefs does 
not occur, there the Arunta non-hcreditary and non-exogamou.s 
totemism does not occur. It would nofuissarily arise in any 
normal tribe which adopted the two Arunta beliefs, which are not 
“ primitive." 

! Arguments against Mr Frazers Theory.- 'J'Jierc wa.s obviously 
! a time, it is urged, when all totems were, as everywhere else, 

1 

j heavens ” amonf? the Arunta. Mr Strehlow’s bein^. Altjira, has 
I a name apparently meaning ” mystic ” or sacred, which is a^iplied 
' to other things, for example to the inherited maternal totem of 
; each native. His names for Altjira (god) and for the totemic 
; ancestors (totem gods) are inapjiropriate, but may be di.scounted. 

I Many other tribes who are discussed by Mr Frazer have been long 
I under missionary influence as well as tlie Aranda. According to 
I Mr Frazer the Dieri tribe had enjoyed a German Lutheran mis.sion 
station (since 18O6) for forty-four years up to 1910. About 150 
Dieri were alive in 1909 {Totemism, iii. 344). Nevertheless the 
Dieri myths publisherl by Mr Sic?bert in the decadence of the 
tribe?, and when the remnant was under missionaries, show no 
** alien sediment.” Nor do the traditions of Mr Strehlow’s Aranda. 
Their traditions are closely akin, now to tho.se of the Arunta, now 
to tho.se of the northern tribes, noW' to those of the Kuahlayi of Mrs 
Langloh Parker {The Euahluyi Tribe) in Nc?w South Wales, and once 
more to tho.se of Mr Howitt’s south-eastern tribes. There is no trace 
of Christian influence in the Aranda and Loritja matter, no vestige 
of ” alien ” (that is, of European) ” sediment,” but the account of 
Atnatu among the Kaitish reported on by Mes-srs Spencer and (iilleii 
reads like a savage version of Milton's Fall of the Angels ” in J uradisr 
Lost. For these reasons we do not reject the information of Mr 
Strehlow, who is master of several tribal languages, and, of course 
does not encourage wicked native rites by providing .supplies of 
flour, tobacco, &c., during the performances, as Mr Howitt and 
others say that they found it ncces.sar>^ to do. Sceptical colonists 
have been heard to aver that natives will go on performing rites as 
long as white men will provide? suppliers. 

* Native Tribes of Central Australia, p. 123. 
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in what the Ariinta call the right divisions; Aronta, that is, 
were so arrayed that no totem existed in more than one division. 
Obliged, as now, to marry out of their own exogamous division 
(one of four sub-classes among the Arunta) into one of the four 
sub-classes of the opposite side, no man could then find in it a 
woman of his own totem to marry* But when Arunta ceased to 
be hereditary, and came to be acejuired, as now, by the local 
accident of the totem spirits — ail, in each case, of one totem 
name, which haunt the supposed place of a child’s conception — 
some totems inevitably would often get out of their original 
sub-class into another, and thus the same totems are m 
several divisions. But granting that a man of division 
A may legally marry a woman of division B, he is not 
n&vj prevented from doing so because his totem (say Wild 
Cat) is also hers. His or hers has strayed, by accident 
of supposed place of conception, out of its ‘‘right” 
into its “ wrong ” division, 'rhe words “ right ” and wrong ” 
as here used by the Arunta make it certain that they still 
perceive the distinction, and that, before the Arunta evolved 
the spiritual view of conception, they had, like other people, 
their totems in each case confined to a single main exogamous 
division of their tribe, and therefore no persons could then 
marry into their own totems. 

But when the theory of spiritual conception arose, and was 
combined, in the Arunta set of tribes alone (it is common enough 
elsewhere in northern and western Australia), with the churinga 
doctrine, which gave totems by accidcjit, these two factors, as 
Messrs Spencer and Gillen say, became the causes — “ lie at the 
root”— of the present Arunta system by which persons may marry 
others of ” the right ” division, but of ” the wrong ” toteni. 
That system is strictly confined to the group of tribes (Ilpirra, 
Loritja, Unmaterja, Kait.ish, Arunta) which constitute “the 
Arunta nation.” Elsewhere the belief in spiritual conception 
widely prevails, but not the belief in the connexion of spirits of 
individuals with 1 he stone churinga of individuals. Consequent ly 
the Arunta system of marriage within the totem exist.s nowhere, 
and the non-exogamous non-hereditary totem exists nowhere, 
except in the Arunta region. Everywhere else hereditary totems 
are exogamous.^ 

Thus the piactice of acquiring the totem by local accident 
is absolutely confined to five tribes where the cJiuringu doctrine 
coexists with it. That the churinga belief, coexistent wiih the 
spiritual theory of conception, is of relatively recent origin is a 
denionslrable fact. Had it always been present among the 
Anmta the inevitable result, in the course of ages, would be the 
scattering of the totems almost equally, as chance would scatter 
them among the eight exogamous divisions. 

Tliis can be tested by experiment. Take eight men, to 
represent the eight exogamous divisions, and set them apart in 
two groups of four. Take four packs of airds, 208 cards, to 
represent the Anmta totems, which are over 300 in number. 
Deal the cards round in the usual way to each of the eight men ; 
each will receive 26 cards. It will not be found that group A has 
“ the great majority ” of spades and clubs, while group B has 
“ tlie great majority ” of diamonds and hearts, and neith(T gnmp 
will have “ the great majority ” of court cards. Accident does 
not work in that way. But while accident alone nenv determines 
the totem to which an Arunta shall belong, nevertheless “ in the 
Arunta, as a general rule, the great majority of the members of 
any one totemic group belong to one moiety of the tribe ; but this 
is by no means universal . . . ” — that is, of the totems the great 
majority in each case, os a rule, belongs to one or the other set of 
four exogamous sub-classes.^ 

The inference is obvious. While chance has now placed only 
the small minority of each totem in all or several of the eight 
exogamous divisions, the great majority of totems is in one or 
another of the divisions. This great majority cannot come by 
chance, as Arunta totems now come; consequently it is but lately 
that chance has determined the totem of each individual. Had 
chance from the first been the determining cause, each totem 

* N.T.C,A. p. 257; cf. Frarer, Totemism, i. 200-201. 

^ Northern Tribes, pp. 151 sqq. 


would now be fairly equally present in each of the two sets of four 
exogamous divisions. But determination by accident has only 
existed long enough to affect “ as a general rule ” a small minority 
of cq^ses, “ The great majority ” of totems remain in what is 
recognized as “ the right,” the original divisions, as elsewhere 
universally. Arunta myth sometimes supports, sometimes 
contradicts, the belief that the totems were originally limited, 
in each case, to one or other division only, and, being self- 
contradictory, has no historic value. 

A further proof of our point is that the northern neighbours 
of the Arunta, the Kaitish, have only partially accepted Arunta 
ideas, religious and social. Unlike the Arunta they have a 
creative being, Atnatu, from whom half of the population 
descend; the other iialf were evoh^ed out of totemic forms.® In 
the same way the Kaitish totems “ are more strictly divided 
between the two moieties ” (niain exogamous divisions) “ of the 
tribe.” ^ Consequently a man may n arr)^ a woman of his own 
totem if she be in the right exogamous division. “ She is not 
actually forbidden to him, as a wife becomes of this identity and 
totem, as she would be in the Warramunga neighbouring 
tribe ...” “ It is a very rare thing for a n an to marry a 
woman of the same totem as himself,” ^ naturally, for the old 
rule holds, in sentiment, and a totem is still very rarely in the 
wrong division. The Arunta system of accidental determination 
of the totem has as yet scarcely produced among the Kaitish 
any of its natural and in portant effects. 

This view of the case seems logical : Arunta non-exogamous 
non-hereditar>' totemism is the result, as Messrs Spencer and 
Gillen sliow, of the theory’ of spiritual conception and the theory 
of the relation of the spirit part of each individual to his churinga. 
These two beliefs have already caused a minority of Arunta 
totems to i^et out of the original and into the wrong exogamous 
Arunta divisions. The process is not of old standing; if it were, 
all totems would not be fairly distributed among the divisions 
by the laws 01 chance. In the Kaitish tribe, on the other hand, 
the processes must be of very recent opt^ration, for they have only 
begun to produce their necessary effects. The totemism of the 
Ajunta is thus the reverse of “ primitive,” and lias but slightly 
affected the Kaitish. 

Precisely the opposite view^ of the facts is taken by Mr Frazer 
in his erudite and exhaustive work Totemism, In the Kaitish, 
he writes, “ we may detect the first stage in the transition innv 
promiscuous marriage and fortuitous descent of the totem to 
strict exogamy of the totem clans and strict heredity of th(^ 
totems in the paternal line.” By “ promisaious marriage,” 
marriage witliin or without the totem, at pleasure, is obviously 
intended, for the Arunta do not marry “ promiscuously ” — do 
not marry their nearest kin. 

How, on Mr l^razer’.s theory, was the transition from the 
condition of the Arunta to that of the Kaitish made ? If th(‘ 
Kaitish were once in the actual Arunta stage of totemism, how 
did their totems come now* to lie much mjorc strictly divided 
betw^een the two moieties, though “ the division is not so 
absolute as amongst the ITabunna in the south and the tribes 
farther north . . . ” ? How did this occur ? The Kaitish have 
not made totems hereditary by law; they arc ac(juircd by local 
accident. They have not made a rule that all totems should, 
as among the more northern neighbours of the Arunta, be 
regimented so that no totem occurs in more than one division ; 
to this rule there are exceptions. A man “ is not actually 
forbidden ” to marry a w^oman of his own totem provided she 
be of “ the right division,” but it is clear that he “ does not 
usually do so.” This w'e can explain as the result of a survival 
in manners of the old absolute universal prohibition. 

Meanwhile our view of the facts makes all the phenomena 
seem natural and intelligible in accordance wdth the statement 
of the observers, Messrs Spencer and Gillen, tliat the cause of 
the unique non-hereditar)^ non-cxqgan^ous totems of the Anmta 
is the combination of the rhuringa spiritual belief with the belief 
in spiritual conception. This cause, though now' present among 

® Northern Tribes, pp. 153, I54» ^75' * P* ^52. 

^ Ibid. p. 175. ® Totemism, i. 244. 
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the Kaitish^ has, so far, operated but faintly. We have been 
explicit on these points because on them the whole problem of 
the original form of totemism hinges. In our view, for the reasons 
stated, the Arunta system of non-exogamous non-hereditary 
totemism is a peculiarity of con.paratively recent institution. 
But Mr Frazer, and the chief observer of the phenomena, Mr 
Spencer, consider the Arunta system, non-exogamous and non- 
hcreditary, to be the most archaic form of totemism extant. 

As to non-hereditary, we find another report of the facts in 
Die Aranda und LoHlja Stdmme, by the Rev. Mr Strehlow, who 
has a colloquial and philological Imowledge of the language of 
these tribes. As he reports, among other things, that the 
Aranda (Arunta) in his district inherii their mother’s totems, in 
addition to their “ local totems,” they appear to retain an 
orcliaic feature from which their local totem S) stem and marriage 
rules are a departure. * 

The hereditary maternal totem is, in Mr Strchlow's region, the 
protective being {alijira) of each Arunta individual. 

Are the Arunta “ Primitive ” ar not 1 — In the whole totemic 
controversy the question as to whether the non-exogamous 
non-liereditai7 totemism of the Arunta or the hereditary and 
exogamous totemism of the rest of Australia and of totemic 
mankind, be the earlier, is crucial. 

That Arunta totemism is a freak or “ .sport,” it is argued, 
is made probable first by the fact that the Arunta inherit ail 
things hereditable in the nmle line, whereas inheritance in the 
female descent is earlier. (To this question we return ; see below, 
Male and Female Lires of Descent) M. Van Gennep argues 
that tribes in contact, one set having female, the other male, 
descent, ** like the Arunta have combined the systems. ” * But 
several northern tribes with male descent of the totem which are 
not in contact with tribes of female descent show much stronger 
traces of the ** combination ” than the Arunta, who intermarry 
freely with a tribe of female descent, the Urabunna; while the 
Urabunna, though intermarrying with the Arunta who inherit 
property and tribal oflice in the male line, show no traces of 
“ combination.” Thus the effects occur where the alleged 
causes are not present; and the alleged causes, in the case of 
the Urabunna and Amnta, do not produce the effects. 

Next the Arunta have no names for their main exogamous 
divisions, these names l)eing a vary archaic feature which in many 
tribes with sub-classcs tend to disappear. In absence of phratry 
names the Arunta are remote from the primitive. M. Van 
Gennep replies that pcrliaps the Arunta have not yet made the 
names, or have not yet borrowed them. This is also the view 
of Mr Frazer. As he says, the Southern Arunta lived under the 
rule of eight classes, but of these four were anonymous, till the 
names for them were borrowed from the north. I’he people 
can thus have anonymous exogamous divisions; the two main 
divisions, or phratiies, of the Arunta may therefore, from the 
first, have been anonymous. 

To this the reply is that people )>orrow, if they can, w hat they 
need. The Arunta found names for their four hitherto anony- 
mous classes to be convenient, so they borrowed them. But 
when once class-names did, as they do, all that is necessary, the 
Arunta had no longer an\' use for the names of the two primary 
main divisions : these were forgotten ; there is nothing to be got 
by borrowing that; while four Arunta “ sub-classes ” are gaining 
their names, the ‘‘ classes ” (phratries or main divisions) have 
lost them. It is perfectly logical to hold that while things 
useful, but hitherto anonymous, are gaining names, other things, 
now totally useless, arc losing their names. One process is as 
natural as the other. In all Australia tribes with two main 
divisions and no sub-classes, the names of the two main divisions 
are found, because the names are useful. In several tribes with 
named sub classes, which now do the work previously thrown on 
the main divisions, the names of the main divisions are unknown : 
the main divisions being now useless, and superseded by the sub- 
classes. The absence of names of the two main divisions in the 
Anmta is merely a result, often found, of the rise of the sub- 

* Strehlow, ii. 57 (1908). 

Mythes et Ugendes d*Australie, p. xxxii. 


classes, which, as Mr Frazer declares, are not primitive, but the 
result of successive later legislative acts of division.” 

Manifestly oti this point the Arunta are at the farthest point 
from the earliest organization : their loss of phratry^ names is 
the consequence of this great advance from the “primitive.” 

All Arunta society rests on a theory of reincarnated sj)irits, 
a theory minutely elaborated. M. Van Gennep asks “ w'hy 
should this belief not be primiiive ? “ Surely neither the 
belief in spirits, nor the elaborate working out of the belief 
connecting spirits with manufactured stone amulets, can have 
been primitive. Nobody w'ill say that peculiar stone amulets 
and the Arunta belief about s])irits associated with them arc 
primitive. To this M. Van Gennep makes no reply 

The Arunta belief that children are spirit-children (tafapa) 
incarnated is very common in the other (’entral and northern 
tribes, and, according to Mrs Bates, in Western Australia; T>r 
Roth reports the same for parts of Ot-tc«nsland. It is alleged by 
Messrs Spencer and Gillen that the tribes holding this belief 
deny any connexion between sexual unions and procreation. 
Mr Strehlow, on the other hand, says that in his region the 
older Arunta men understand the part of the male in procreation ; 
and that even the children of the l.oritja and Arunta understand, 
in the case of animals.'^ (Here corroboration is de.sirable and 
European influence may be asserted.) Dr Roth says that the 
Tully River blacks of Queensland ^mit procreation for ail 
other animals, which have no Koi or soul, but not for men, who 
have souls. (Their theory of human birth, therefore, merely 
aims primarily at accounting for the spiritual part of man.) ^ 

According to Mrs Bates, some tribes in the north of South 
Australia, tribes with the same “ class ” names as the Amnia, 
hold that to have children a man n)nst possess two spirits 
{ranee). If he has but one, he remains childless. If he has two, 
he can dream of an animal, or other object, whit'h then passes 
into his wife, and is born as a child, the aniip.al thus becoming the 
child’s totem. This belief does not appear to apply to reproduc- 
tion in the lower animals. It is a spiritual theory of the begetting 
of a soul incarnated. If a man has but one spirit, he cannot give 
one to a child, therefore he is childless. 

It is clear that this, and all other systems in w'hich reproduction 
is exj)laincd in spiritual terms, ran only arise aniong peofiles 
whose whole mode of thinking is intensely “ animistic.” U is 
also plain that all such myths answer two question»-~(i) How 
docs a being of flesh and spirit acquire its spiritual part ?— (2) 
H »w is it that every human being is in mystical rapport 
with an animal, plant, or other object, tht; totem ? Manifestly 
the second question could not arise and need answer before 
mankind were actually totemish\ It may be added that in 
the south of Western Australia the name for the mylhical 
“ Father of All ” (a being not there worsljij)pcd, though 
images of him are made and receive some cult at certain 
licentious festivals) and the name for “ father-stock ” is 
fnaman, which Mrs Bales finds to be the native term for 
membrum virile. All this appears to be proof of understand- 
ing of the male part in reproduction, though that understanding 
is now obscured by speculation about spirits. 

The question arises then, is the ignorance of procreation, where 
that ignorance exists, “ primitive,” and is the Arunta totemism 
also “ primitive,” being conditioned, as we are told it is, by the 
unique belief in some churinga} Or is the ignorance due to 
attempts of native thinkers to account for the spirit in man as a 
pre-existing entity that has been from the beginning ? The 
former view is that of Messrs Spencer and Gillen, and Mr Frazer. 
For the latter see Lang, Anthropological Essays presented to 
E. B, Tylor^ pp. 210-218. We can hardly call people primitive 
because they have struggled with the problem “ how has material 
man an indwelling spirit ? ” 

Theories of the Origin of Totemic Exogamy, — Since the word 
“ exogamy ” as a name for the marriage systems connected (as 
a rule) with totemism was used by }. ¥. McLennan in his 

* Totemism, i. 282, 283. ^ Van Gennep, pp. xxxiii-xxxv. 

® Loritja Std'nme, p. 52, note 7. 

* Koth, BuUetin, No. 5, pp. 17, 22, 63, 8i. 
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Primitive Marriage (1866), theories of the origm of exogamy 
have been rife and multifarious. Alb without exception^ arc 
purely conjectural. One set of disputants hold tliat man 
(whatever his original condition may have been) was^ when he 
first passed an Act of Exogamy, a member of a tribe. Howitt*s 
term for this tribe was “ the undivided commune.” It had, 
according to him, its inspired medicine-man, believed to be in 
communication with some superior being. It had its pro- 
bouleutic council of elders or ” headmen ” and its general 
assembly. Such was man’s political condition.^ It is not dis- 
tinguishable from that of many modern Australian tribes. Other 
tribes, said by some to be the most primitive, the Arunta and 
their neighbours, pay no attention to the dictates of a superior 
being, and the Arunta of Spencer and Gillen seem to know no 
such entity, though as Atnatu, Tukurti, Altjira, and *' the Great 
Ulthaana of the heavens,” he exists in a dwindled form among 
the Kaitish, Loritja and outlying portions of the Arunta tribe. 
In religion Howitt’s early men were already in advance of Mr 
Spencer’s Arunta. Socially, man, at this date, according to 
Howitt, at first left the relations of the sexes wholly unregulated ; 
the nearest kinsfolk by blood coupled at will, though j)erfectly 
aware that they were, at least on the maternal side, actual 
brothers and sisters, parents and children. 

Upholders of the first theoi^', that man lived promiscuously 
in a tribal state with legislative assemblies and then suddenly 
reformed promiscuity away, must necessarily differ in their 
opinion as to the origins of totems and exogamy from tlie friends 
of the second theory, who believe that man never was pro- 
miscuous,” and given to sexual union with near kin. Why man, 
on the first theoty— -familiar as he was with unions of the nearest 
kin — suddenly abolished them is explained in four or five different 
ways. Perhaps the most notable view is Mr Frazer’s; he easily 
confutes, in thirty-five pages, the other hypotheses.’-* Man saw, 
or thought he saw, injurious consequences to the wedded near- 
related couples, and therefore he prohibited, first, unions between 
mothers and sons, and brothers and sisters.^^ But, in his fourth 
volume, Mr Frazer secs conclusive objections to this view ' and 
prefers another. Some peoples, far above the estate of savagery, 
believe that human incest blights and sterilizes the cropj , 
women and animals. ” If any such belief were entertained by 
the founders of exogamy, they would clearly have been perfectly 
sufficient motives for instituting the system, for they would 
perfectly explain the horror with which incest has been regarded 
and the extreme severity with which it has been punished.” •* 
That is to say, people had a horror and hatred of incest because 
they supposed that it blighted the crops and other things. Mr 
Frazer had previously written (iv . jo8) “ It is important to bear 
steadily in mind that the dislike of certain marriages must always 
have existed in the minds of the people, or at least of their leaders, 
before that dislike, so to say, received legal sanction by being 
embodied in an exogamous rule.” 

Again (iv. 112) ** There had, for some reason unknown to us, 
been long growing up a strong aversion to consanguineous 
unions ” — before any legislative bar was raised against them. 
This is insisted on. The prohibition ** must have answered to 
certain general sentiments of what was right and proper ” 
(iv. 1 21). But here the theorist has to explain the origin of 
the strong aversion, the general sentiment that unions of near 
kin arc wrong and improper. But Mr Frazer does not seem to 
explain the point that most needs explanation. That ** strong 
aversion,” that ” general sentiment,” cannot have arisen from 
a growing belief that unions of close kin spoiled the crops or 
the natural resources of the country. That superstition could 
only arise as a consequence of the horror and aversion with 
which ” incest ” was regarded. Now no idea corresponding 
to ” incest ” could arise before unions of near kin were deemed 
abominable. When once such unions were thought hateful to 
gods and men, and an upsetting of the cosmic balance, then, 
but not till then, they might be regarded as injurious to the 
crops. All such beliefs arc sanctions of ideas already in strong 

’ N/r.S.E.A, pp. 89, 9«. “ Totemism, iv. 75-120. 

» ToUmism, i. 165. ** Ibid. iv. 155, X5O. 

» Ibid, iv. 15K. 


force. The idea that such or such a thing is wrong b^ets 
the prohibition, followed by the sanction— the belief tliat 
the practice of the thing is injurious in a supernormal way: 
where that belief exists. We do not know it in Australia, for 
example. 

A belief that dose sexual unions were maleficent cosmic 
influences could not possibly arise previous to, and could not 
then cause, ‘‘the dislike of certain marriages”; ‘‘the strong 
aversion to consanguineous unions” — which existed already. 
This latest guess of Mr Frazer at the origin of the idea of 
“ incest ” — of the abomination of certain unions — is untenable. 
What he has to explain is the origin of the dislike, the aversion, 
the horror. Once that has arisen, as he himself observes, the 
prohibition follows, and then comes the supernormal sanction. 
Thus no theory of exogamous rules as the result of legislation 
to prevent the unions of persons closely akin, can produce, or 
has produced, any reason for the aversion to such unions arising 
among people to whom, on the theory, they wei*e familiar. 
Mr Frazer has confuted the guesses of MacLennan, Morgan, 
Durkheim and others; but his own idea is untenable. 

The Supposed Method of Reform. — On Mr Frazer’s theory 
the refonners first placed half of the mothers of the tril)e, 
with their children, in division A; and the rest of the mothers, 
with their children, in division B. The members of each division 
(phratry) must marry out of it into the other, and thus no man 
could marry his sister or mother. (The father could marry his 
daughter, but in tribes with no exogamous explicit rule against 
the union, he never docs.) Later the two divisions were bisected 
each into a couple of pairs (classes) preventing marriage 
between father and daughter; and another resep:mentation 
prohibited the unions of more distant relations. These systems, 
from the simplest division into two phratries, to the more 
complex with two “ sub-classes ” in each phratry, and the 
most elaborate of all with four sub-classes in each phratry, 
exist in various tribes. Environment and climate have 
nothing to do with the matter. The Urabunna and the 
Arunta live in the same climate and environment, and inter- 
marry. The Urabunna have the most primitive, the Arunta 
have the most advanced of these organizations. While the 
rules are intended Lo prevent consanguineous marriages, the 
names of the ” sub-classes ” (when translatable, the names of 
animals) cannot perhaps be explained. They have a totemic 
appeai’ance. 

Totems in Relation to Exogamy. — So far, in this theory nothing 
has been said of totems, though it is an all but universal rule 
that people of the same totem may not intermarry, even if the 
lovers belong to tribes separated by the breadth of the continent. 
In fact, according to the hypothesis which has been set forth, 
totems, though now exogamous, played no original part in 
the evolution of exogamy. They came in by accident, not by 
design, and dropped into their place in a system carefully 
devised. 

Originally, on this theory, a totem came to a child, not as is 
usual now, by inheritance, but by pure accident; the mother 
supposing that any object which caught her attention at the 
moment when she first felt the life of her child, or any article 
of food which she had recently eaten, became incarnate in her, 
so that the emu (say) which she saw, or had eaten of, was her 
child. He or she was an Emu man or woman, by totem was an 
Emu. 

Certain localities, later, were somehow associated each with 
one given object— cat, kangaroo, grub, or anything else, and 
now “ local totems ” (if the phrase may be used) took the place 
of “ conceptional totems,” as among the Arunta. The child 
inevitably was of the local totem and its supposed place of 
conception. 

Finally all tribes except the Arunta “ nation ” made the totem 
hereditary, either from mother or father; and as the mother or 
father, an Emu, was in division A, so was the child, and he 
or she must marry out of that division into the other, B.^ 

The objections taken to this theory are now to be stated : 

® Frazer, Totemism, i. 157-167. 
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(i.) The theory can by no possibility apply to tribes with three 
or more main exo^^amous divisions or phratries, such as we find 
in North America. In a three-phratry tribe we arc reduced to 
suppose that there were three sexes, or resort to some other 
solution not perhaps compatible with the theory, (ii.) We have 
no evidence that any totemic people, except the Navajoes, 
think the closest sexual unions injurious to the parties or their 
offspring. The theory is thus merely extracted from the facts- 
certain unions are forbidden, therefore they must have been 
deemed injurious. Now, even if they were generally thought 
injurious, the belief would be a mere inference from the fact 
that they were forbidden, (iii.) The supposed original legisla- 
tive exogamous division produced a very different effect than 
that said to be aimed at, namely, the prohibition of marriage 
between brothers and sist(?rs. It forbade to every man marriage 
with half the women of his tribe, most of whom were not, even 
in the wide native use of the term, his “ tribal ” sisters, that 
is, women in a man’s phratry of the same status as his own 
sisters. Such relationships, of course, could not exist before 
they were created by the supposed Act of Division. It would 
have been easy to prohibit marriages of brothers with sisters 
directly, just as, though no exogamous rule forbids, the father, 
in tribes of female descent, is directly forbidden to marry his 
daughters. The natives can take a simple instead of a bewilder- 
ing path. To this natural objection Mr Frazer replies ; ^ “ If we 
assume, as we have every right to do, that the founders of exo- 
gamy in Australia recognized the classificatory system of rela- 
tionship, and the classificatory system of relationship only, we 
shall at once perceive that what they intended to prevent wa.s 
not merely the marriage of a man with his sister, his mother, 
or his daughter in the physical sense in which we use these 
terms; their aim was to prevent his marriage with his sister, 
his mother and his daughter in the classificatory sense of 
these terms ; that is, they intended to place bars to marriage 
not between individuals merely but between the whole groups 
of persons who designated their group, not their individual 
relationships, their social, not their consaitguineous tics, by the 
names of father and mother, brother and sister, son and daughter. 
And in this intention the founders of exogamy succeeded per- 
fectly.” Mr Fraz(?r’s theory of the origin of exogamy apfx^ars 
now to waver. It was* that the primal bisection of the 
tribe was “ deliberately devised and adopted as a means of 
preventing the marriage, at first, of brother with sisters. . , 
Here was the place to say, if it was then intended to say, that 
the Australians “ recognized the classificatory system of rela- 
tionships only.” As a matter of fact they recognize both the 
consanguine and the classificatory systems. It is not the 
case that “ the savage Australian, it may be said with truth, 
has no idea of relationships as we understand them, and docs 
not discriminate between his actual father and mother and 
the men and women who belong to the ^oup, each member of 
which might have lawfully been either his father or his mother, 
as the case may be.” 

This statement is made inadvertently and unfortunately by 
Messrs Spencer and Gillen,*^ but it is contradicted by their 
own observations. An Arunta can tell you, if asked, which of 
all the men whom he calls ” father ” is his very own father, < 
The Dieri have terms for ” great ” (actual) and ” little ” (tribal) 
father, and so for other relationships. In Arunta orgies 
a woman’s ” tribal ” “ fathers ” and ” brothers ” and “ sons ” 
are admitted to her embraces ; her actual father and brothers 
and sons are excluded.® Thus, if the prohibition be based on 
aversion to unions of persons closely akin by blood, as the 
actual father is excluded, the actual father, among the Arunta, 
is, or has been, amongst that people, regarded as near of blood to 
his daughters. The Arunta are ignorant, we are told, of the 
part of the male in procreation. Be it so, but there has been 
a time when they were not ignorant, and when the father was 
recognized as of the nearest kin by blood to his daughters. If 
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not, and if the prohibition is based on hatred of unions of 
close kin, why is the father excluded ? Nothing, in short, can 
be more certain than that Australian tribes distinguish between 
“ social ” or “ tribal ” relations on the one hand, and close 
consanguine relations on the other. Among the Arunta office 
is inherited by a man from h s mother’s husliand, his father guem 
nuptiae demomtrani\ not from any “ tribal father.*’ 

Mr Frazer < .apparently meant in h s earlier statement that 
brothers and sisters consanguine, and these only, were to be 
excluded from intermarriage, becausi* he went on to say that 
science cannot decide as to whellier the (')o.sest interbreedmg 
is injurious to the offspring of healthy parents, however near 
in blood ; and that very low savages could not disi’oviT what is 
hidden from modern science. He had therefore marriages of 
consanguine brothers and sisters present to his mind : “ the 
closest interbreeding.” Brothers and sisters were finally for^ 
bidden, on this theory, to intermarry, not because of any dread 
of injury to the offspring. “ The only alternative open to us 
seems to lie to infer that these unions were forbidden because 
they were believed to be injurious to the persons engaged in 
them, even when they were both in perfect health.” « 'Fhesc 
” incestuous unions ” are bctw«;n brothers and sisters, motlicrs 
and sons. Here brothers and sisters consanguine, children of tlic 
.same mother in each case, certainly appear to bfj intended. Who 
else, indeed, can be intended ? But presently ® wc are to assume 
that the Australians, licfore they made the first exogamous 
division of the tribe ” recognized the classificatory system of 
relationship, and the classificatory system only.” They meant, 
noWf to bar marriage between ” whole groups of persons,” 
related by “ social, not consanguineous ties.” Bui this seems 
to be physically impossible. These ” whole groups ” never 
existed, and never could exist, as far as we can see, till they 
were called into being by the legislative division of the tribe 
into two exogamous phratries — which had not yet been made. 
How could a man call a whole group of women ” nupa,” as at 
present (the word being applied to his wife and to all women 
of the opposite phratry to his whom he might legally marry) 
before the new law had constituted such a group? Jn what 
sense, again, were all women of a certain stains called my 
sisters ” (like my actual sisters) before the new law made a 
new group of them — in regard to marriage as sacred as my own 
sisters now were to me ? It cannot l)c said that all women 
of my status were called, collectively, my “ sisters ” before the 
new division of the tribe and new rule arose, because previously, 
all women of my status in the tribe have been my ” sisters.” 
Who else could be collectively my sisters ” ? If to marry a 
sister ” were reckoned dangerous to her and to me, I must have 
been forbidden to marry all the women of my status in the 
tribe. How could a law which merely halved the riumV)er of my 
** sisters ” remove the unknown danger from half of them ? If 
any women except my actual sisters were, before the new rule, 
reckoned as socially my sisters, all women in the tribe of a certain 
status must have been so reckoned. If all dangerous, 1 must 
marry none of them. But by the new rule, I may marry half 
of them I Why have they ceased to be dangerous ? 

If the theory be that originally only brothers and sisters con- 
sanguine were tliought dangerous to each other in sexual rela- 
tions, and the superstition was later extended so as to include 
all ” classificatory ” brothers and sisters, who were in these 
days (before the exogamous division) classificatory brothers and 
sisters ? How and lor what reason were some marriageable 
girls in the tribe classificatory sisters of a young man while 
others, equally young and marriageable, were not ? The classi- 
ficatory brothers and sisters must have been all the marriageable 
youth of both sexes in a generation, in the tribe. 

But then if all the youth of a generation, of both sexes, 
were classificatory brothers and sisters, and if therefore their 
unions were dangerous to themselve.s, or to the crops, the danger 
could not be prevented by dividing them into two sets, and 

See Proceedings of British Academy, iii. 4. Dang, *' Origin 
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allowing each set of brothers to marr}^ each set of sisters. The 
only way to parry the danger was to force all these brothers and 
sisters to marry out of the local tribe into another local tribe 
with the same superstition. When that was done^ the two local 
tribes, exogamous and intermarrying, were constituted into the 
two phratries of one local tribe. But that is not the theory of 
observers on the spot : their hypothesis is that a promiscuous 
and communistic local tribe, for no known or conceivable 
reason, bisected itself into two exogamous and intermarrying 
“ moieties,’^ 

On the face of it, it is a fatal objection to the theory that when 
men dwelt in an undivided commune they recognized no system 
of relationships but the classificatory, yet were well aware of 
consanguineous relationships; were determined to prohibit 
the marriages of people in such relationships; and included in 
the new prohibition people in no way consanguineous, but 
merely of classificatory kin. The reformers, by the theory, 
were perfectly able to distinguish consanguineous kinsfolk, so 
that they might easily have forbidden them to intermarry; 
while if aU the members of the tribe were not in the classificatory 
degrees of relationship, who were ? How were persons in classifi- 
catory relationships with each other discriminated from other 
members of the tribe who were not ? They were easily discrim- 
inated as soon as the pliratries were instituted, but, we think, not 
before. 

Term of Classificatory Relationships,— lltxt it is necessary to 
say a few words about “ classificatory ** terms of relationship. 
Among many peoples the terms or names which with us denote 
relationships of consanguinity or affinity, such as Father, 
Mothe”, Brother, Sister, Son, Daughter, Husband, Wife, are 
applied both to the individuals actually con:.anguineous in 
these degrees, and also to all the other persons in the speaker's 
own main exogamous division or phratry who are of the same 
“ age-grade ’* and social status as the Father, Mother, Brother, 
Sister, Son, Daughter, Husband, Wife, and so forth. As a 
man thus calls all the women whom he might legally have married 
by the same term as he calls his wife, and calls all children of 
persons of his own “ a,ge*grade,” class and statas by the same 
name as he calls his own cliildren, many theorists hold this to 
be a proof of tlie origin of the nomenclature; “ in a system of 
group marriage in which groups of men exercised marital rights 
over groups of women, and the limitation of one wife to one 
husband was unknown. Such a system would explain very 
simply why every man gives the name of wife to a whole group 
of women, and every woman gives the name of husband to a 
whole ^roup of men/* and so on with all such collective terms 
of relationship. 1 

Certainly this is a very simple explanation. But if we wished 
to explain why every Frendiman applies the name which he 
gives to his “ wife ” (femme) to every “ woman ” in the world, 
It would be rather simpler than satisfactory to say that this 
nomenclature arose when the French people lived in abschite 
sexual promiscuity. The same reasoning applies to English 

wife/* German M^eib^ meaning “ woman,** and so on in many 
languages. Moreover the explanation, though certainly very 
simple, is not “ the only reasonable and probable explanation.** 
Suppose that early man, as m a hypothesis of Darwin’s, lived, 
not in large local tribes with the present polity of such tribes 
in Austriilla, but in cyclopean families,** where the sire con- 
trolled his female malcr; and offspring, and suppose that he, | 
from motives of sexual jealousy, and love of a quiet life, forbade 
amours between his sons and daughters. Suppose sudi a society 
to reach the dimensions of a tribe. The rules that applied to 
brothers and siaUfi^jqpxothers and sons, would persist, and the 
original names for persons in such relationships in the family 
be extended, in the tribe, to all persons of the same 
status; new terms being adopted, or old terms extended, to 
cover new social relationships created by social laws in a wider 
society. 

Another Theory of the Origin of Totemism and Exogamy, — How 
this would happen may be seen in studying the other hypothesis 
^ Totemism, i. 304. 


of exogamy and totemism.^ Man was at first, as Darwin sup- 
posed, a jealous brute who expelled h s sons from the neighbour- 
hood of his women; he thus secured the internal peace: of his 
fire circle; there were no domestic love-feuds. The sons there- 
fore of necessity married out — were exogamous. As man 
became more human, a son was permitted to abide among his 
kin, but he had to capture a mate from another lierd (exogamy). 

The groups received .sobriquets from each otlier, as Emu, 
Frog, and so forth, a fact illustrated copiously in the practice 
of modern and English and ancient Hebrew villages.^ 

I The rule was now that marriage must be outside of the local 
group-name. Frog may not marry Frog, or Emu, Emu. The 
usual savage superstition which places all folk in mystic 
rapport with the object from which their names are derived 
gradually gave a degree of sanctity to Emu, Frog and the rest. 
They became totems. 

Perhaps the captured women in group Emu retained and 
becjueatlied to their children their own group-names; the 
cliildren were Grubs, Ants, Snakes, &c., in Ernu group. Let 
two such groups, Knm and Kangaroo, tired of fighting for 
women, make peace with connubium, then we have two phra- 
tries, exogamous and intermarrying, Emu and Kangaroo, with 
totem kins within them. (Another hypothesis is necessary 
if the original rule of all was, as among the Urabunna and other 
tribes, that each lotein kin must carry out of itself into only one 
other totem kin.^ But wc are not sure of the fact of one 
totem to one totem marriage.) In short, the existence of the 
two main exogamous divisions in a tribe is the result of an alliance 
of two groups, already exogamous and intern .arrying, not of a 
deliberate dissection of a promiscuous horde.® 

The first objection to this system is that it is not held by 
observers on the spot, such as Mr Howilt and Mr Spencer. 
But while all the observed facts of t;hese obsciTcrs are accepted 
(when they do not contradict their own statements, or arc not 
corrected by fresh observations), theorists are not bound to 
accept the hypotheses of the obserx^ers. Everx' possible respect 
is paid to facts of obseiTation. Hypotheses’ as to a stage of 
society which no man living lias observed may be accepted as 
freely from Darwin as from Ilowitl, Spencer and L. Morgan. 

It is next objected that “ the only ground for denying that the 
elaborate marriage-system ** (systems ?) “ of the Australian 
aborigines has been devised by them for the purpose which 
it actually sei’ves, appears to be a preconceived idea that these 
savages ai*e incapable of thinking out and putting in practice 
a series of checks on marrii^e so intricate that niany civilized 
persons lack either the patience or the ability to understand 
them . . . The truth is that all attempts to trace the origin and 
growth of human institutions without the intervention of human 
intelligence and will are radically vicious and foredoomed to 
failure.***^ But nobody Is denying that the wliolc set of 
Australian systems of marriage is the result of human emotions, 
intelligence and will. Nobody is dcn)‘ing tliat, in course of 
time, the aborigines bax^'e thought out and by successive steps 
have elaborated their systems. The only questions are, what 
w^erc the human motives and needs which, in the first instance, 
set human intelligence and will to xx'ork in these directions ; and 
how, in the first instance, did they work ? The answers given 
to these questions are purely and inevitably hypothetical, 
whether given by observers or by cloistered students. 

It is objected, as to the origin of totemism, that too much 
infiuence is given to accident, too little to design. The answ^er 
is that ** accident ** plays a great part in all evolution, and that, 

‘ Lang and Atkinson, Social Origins and Primal Law; Lang, 
Secret of the T Uem, 

^ Lang, Social Origins and Secret of the Totem, 
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m the opposed theory, the existence ajid actual exogamous 
function of totems is also accidental, arising from ignorance 
and a pei^uliar superstition. It is urged that no men would 
accept a nickname given from without by hostile groiips. This 
is answered by many examples of cases in which tribes, clans, 
political parties, and, of course, individuals, have accepted 
sobriquets from without, and even when these were hostile and 
derisive.^ It is asked, Why, on this theory, are there but two 
exogamous divisions in the tribe ? The reply ic that in Ameriai 
there may be three or more : that in the IJrabunna there are as 
many exogamous divisions (dual) as there are totems, and that 
these, like the main exogamous divisions, go in pairs, because 
marriage is between two (.-ontracting parties.^ 

It is maintained in this theory that Australian blacks, who are 
reflective and by no means illogical men, have long ago obser\'ed 
that certain marriages are rigorously barred by their social 
system, for no obvious reason. Thus a man learns that he 
must not marry in his own main exogamous division, say 
Eagle Hawk. He must choose a wife from the opposite division. 
Crow. She must belong to a certain set of women in ('row, 
whose tribal status is precisely that, in Crow, of his own sisters, 
and his “ little sisters (the women of his sister’s status) in 
Eagle Haw^k. The reflective tribesman docs not know why these 
rules exist. But he perceives that the marriageable women in 
his own main division bear the same title as his sisters by 
blood. He therefore con\es to the conclusion that they are 
all what bis own sisters manifestly are, “ too near flesh,” as the 
natives say in English ; and that the purpose of the rule is to 
bar marriage to him with ali the women who bear the name 
“ sisters ” that denotes close consanguinity. Presently he 
thinks that other kinsfolk, actual, or bearing the same collective 
title as actual kinsfolk of his, are also too near flesh,” and he 
goes on to bar them till be reaches the eight class model ; or 
like some south-eastern tribes, drops the whole cumbrous 
scheme in favour of one much like our own. 

The reflective savage, in short, acts exactly as the Church 
did when she extended to cousins the pre-existing Greek and 
Roman prohibitions against the marriages of veiy^ near kin; 
and, again, extended them still further, to exclude persons not 
consanguineous at all but called by the same title as real 
consanguines, father,” mother” and “child ” in “gossipred ” 
—godfather, godmother, godchild. 

The savage and ecclesiastical processes arc parallel and 
illustrate each other. Probably when a tribe with two main 
exogamous and intermanydng divisions came into existence in 
the way w^hich we have indicated, the names used in families for 
father, mother, daughter, son, liusband, wife, brother, sister, 
were simply extended so as to include, in each case, all persons in 
the tribe who were now of the same status, socially, with the 
same rights, restrictions and duties, as had been theirs in the 
fire-circle before the tribe was nuide a tribe by the union of two 
exogamous and previously hostile intermanying local groups; 
or two sets of such grou])S. The process is natural; the wide 
extension now given to old names of relationships saved the 
trouble of making new names. Thus we have found a reasonable 
and probable way of accounting for classificatory tei*minology 
without adopting the hypothesis that it arose out of “ group- 
marriage ” and a^ing “ But how did group-marriage arise ? ” 

There is no accident here, all is deliberate and reflective 
design, beginning with the purely selfish and peace-loving 
design of the jealous sire. Meanwhile the totemic prohibition, 

“ no marriage in the same totem name,” has been retained and 
expanded even beyond the tribe, and “ however remote the 
hunting grounds ” of two persons, they may not intermarry if 
their totem name be the same. 

Such are the two chief opposed theories of the origins of 
exogamy, and of the connexions of exogamy with totemism. 
The second does not enjoy the benefit of notice and criticism 
in Mr Frazer’s Totemism. 

* The Secret of the Totem, pp. 128. 134. 
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Relaiions of the Social and Religious Aspects of Totemism. Ii 
is a curious fact (if ii be accepted as a fact) that the social 
aspect of totemism — the pn)hil>ition to niarr\' a person of tlie 
same hereditary totem name — is sometimes strongest where 
the “ religious ’’ prohibition against killing or eating the totem 
is weakest ; while the highest regard is jmid to the totem, or 
to the god which is supposed to inViahit the totem species, w here 
there is no prohibition on marrying within the totem name. 
Thus in Australia, where (except in the centre, among the 
Arunta) almost all tribes prohibit n»arriages within the totem 
name, it is scarcely possible to find an instunt'e in which irreligious 
treatment of the totem, killing or eating it, is (as among many 
other totemic peoples) thought to be automatically or “ reli- 
giously ” punished by illness, death or mi ^carriage. Religion, 
in these cases, docs not hold that the injured majesty of the 
totem avenges itself on the malefactor. On the other hand the 
Samoans, wdio pay no regard to the sacred animal of each 
community in the matter of not marn ing wntliin his name, 
believe that he will inflict death if one of his Hpe('ies be eaten — 
and if no expiatoiy^ rite l»e performed.* In Sanu)a, we saw, 
the so-<‘alled totem is the vehicle of a God: in Australia no such 
idea is found. 

Meanwhile the offence of marrying w'ithin ihe totem name is 
nowhere automatically punished in any w^ay except among the 
American Navajos, where, to make certain, the totem kin also 
inflicts secular penalties; and it is part of the irn gic of the 
Jntichiuma rites for the behoof of the totem that his kin should 
cat of him sparingly, as on all occasions they may do. In all 
other quarters, where marriage within the totem kin is forbidden , 
the penalty of a breach of law has been death or tribal excom- 
munication. The offence i.s secular. The luiahlayi, who never 
marry within the totem name, “ may and do eat their hcreditaiy' 
totems with no ill effects to themselves.” ^ This is very 
common in South Australia. As a rule, how’cver, in Australia 
.some respect is paid to the actual plant or aniiv-al, and some 
Northern tribes who inherit the paternal totem rcs])ect it almost 
as much as the maternal totem. As they also inherit property 
in the maternal line, it seems clear that they have passed from 
female to male descent, as regards the totem, but not regards 
inheritance.* 

Male and Female Descent of the Totem. — It was the almost 
universal opinion of anthropologists that, in the earlitrst totemic 
sociciies, Ihe totem was inherited from the mother, and that 
inheritance from the father was a later development. But when 
the peculiar totemism of the Arunta was discovered, and it was 
desired to prove that this non-exogamous totemism was the 
most primitive extant, it was felt to be a difficulty that the Arunta 
reckon descent of everything hereditable in the male, not the 
female line. If then, the Arunt a were not primil ive but advanced, 
in this matter as well as in their eight sub-classes and ceremonies, 
how could their totemism be primitive ? It would have been 
ea.sy to reply tha t a people might be “ primitive ” in some del ails 
though advanced in others — the fact is notorious. Bui to escape 
from the dilemma the idea was proposed that neither male nor 
female descent was more primitive than the other. One tribe 
might begin with male, one with female descent. Nobody can 
prove that it was not so, but “ whereas evidence of the passage 
from female to male reckoning may be ol)served, there is virtually 
none of a change in the opposite direction.” ^ 

Thus the Worgaia and Northern neighbours of the Arunta, 
with male descent, have certainly passed thmugh a system of 
female de,scent of the totem, actually inherit property in the 
female line, while StrehlonW^iiranda or Arunta inherit their 
mothers* totems. Moreover 'iTdwitt shows us at least one tribe 

* Turner, Samoa, p. 31 sqq. 

• Bourke, Snake Dance of the Moauis,y. 279. 

^ Mrs Lancloh Parker, The Euahlayi Tribe, p. 279. 

® See for Worgaia and Warramunqa reverence of the mother's 
totem, though they inherit the father's, Spencer ard Gillen, Norihem 
Tribes, p. i6(». That these tribes, though reckoning descent in 
the paternal line, inherit property" in the materral is certain, set; 

PP; 

^ Thonaas, ut supra, p, 15, 
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wilh female descenl,theDieri, actually in the process of diverging 
from female to male descent of the totem. “ A step further is 
when a man gives his totem name to his son^ who then has those 
of both father and mother. This has been done even in the 
Dieri tribe/’ which appears to mean that it is also done in other 
tribes.’ 

A difficult case in marriage law is explained by saying that 

possibly some man, as is sometimes tlie case, gave his Murdu 
(totem) to his son, who was then of two Murdus, and so could not 
marry a girl of one of his two totems.” ^ We thus see how the 
change from female to male descent of the totem is “ directly 
led to/’ as Mr Howitt says,-^ by a man’s mere fatherly desire to 
have his son made a member of his own totem kin. On the other 
hand, we never read that with male descent of the totem a mother 
gives hers to son or daughter. All these facts make it hard to 
doubt (though absolute proof is necessarily impossible) that 
female everywhere preceded male descent of the totem. 

Proof of transition from female to male descent of the totem 
apj)ears to be positive in some tribes of the south of South 
Australia. Among them each person inherits his mother’s 
totem, and may not marry a woman of the same. But he also 
inherits his father’s totem, which lakes precedence,” and gives 
its name to the local group. No person, as apparently among 
the Dieri when a fatluT has given his totem ” to a son, may 
marry into either his father’s or his mother’s totem kin (Mrs 
Bates). 

Thus we have a consecutive series of evolutions : {a) All 
inherit tlie maternal totem only, and must not marry within it. 
This is the rule in tribes of south-east Australia with female 
descent, (p) Some fathers in this society give their totems to 
sons, who already inherit ilieir maternal totems. Such sons can 
marr)^ into neither the paternal nor maternal totems. I’liis was 
a nascent rule among the Dieri, {c) All inlierit both the paternal 
and the maternal totem, and may marry into neither (southern 
South Australia), {d) All inherit the religious regard for the 
maternal totem, but may marry within it, while they may not 
marry within the paternal totem (Worgaia and Warramunga of ! 
north central Australia), {e) The paternal totem alone is 
religiously regarded, and alone is exogamous (Tribes of south- 
east Australia with male descent). (/) The totem is neither 
hereditary on either side nor exogamous (Spenc^er’s Arunta). 
{g) The maternal totem is hereditary and sacred, but not 
exogamous (Strehlow’s Arunta). 

In this scheme we give the degrees by which inheritance of the 
totem from the mother shades into inheritance of the totem from 
both parents (Dieri), thence to inheritance of both the maternal 
and paternal totem while the paternal alone regulates marriage 
(Worgaia and Warramunga), thence to exclusive inheritance of 
the paternal, without any rcjgard paid to the maternal totem 
(some tribes of South Australia), and so on. 

Meanwhile we hear of no tribe with paternal descent of the 
totem in which mothers are giving their own totems also to their 
children. We cannot expect to find more powerful presumptions 
in favour of the opinion that tribes having originally only 
maternal have advanced by degrees to only paternal descent of 
the totem. Mr Frazer says, “ So far as I am aware, there is no 
evidence that any Australian, tribe has exchanged maternal for 
paternal descent, and until such evidence is forthcoming we are 
j^usiified in assuming that those tribes which now trace d(?scent 
from the father formerly traced it from the mother.’’ ^ 

We have now provided, however, the evidence for various 
transitional stages from maternal to paternal descent, but have 
found no traces of the contrary process, nor more than one way of 
mterpreting the facts. It is admitted by Mr Frazer that in several 
North American tribes the change from female to male descent 
has to all appearance been made.'^ Among the Dekuvares the 
initial process was much akin to that of the Dieri, who, in a tribe 
of female descent, “ gives ” his own totem to his sons. “ The 
Delaw^ares had a practice of sometimes naming a child into its 
father’s clan,” and a son thus became a member of his father’s 

’ N.T.S.E.A. p. 28 j. 8 Ibid.p. 1C17. 

- p. 284. •* Totemism, i. 3x7. Ibid. iii. 42, 58, 72, 80. 


clan. This ** may very well have served to initiate a change of 
descent from the female to the male line.” ® Howitt says pre- 
cisely the same thing about the paternal practice of the Dieri. 
Thus, there is no reason for denying that the change from female 
to male descent can be made by Australian as readily as by 
American tribes. We have given evidence for every step in the 
transition. The opposite opinion arose merely in an attempt 
to save the primitiveness of the Arunta, some of w^hom actually 
still make the maternal totem hereditary. 

The change to male descent is socially very important. The 
totem kin of a man, for example, takes up hi.s blood feud. Where 
the descent is female a ” inan may probably have some (totcmic) 
kinsmen in the same group, but equally a considerable number 
of members of other totem kins.” But it is clear that the rule 
of male descent gives far greater security to the members of a 
local group; for they are surrounded by kinsmen, local lolem 
groups only occurring where male descent of the totem prevails, 
or is predominant.^ The change from female to male descent of 
the totem, or the adoption of male descent from the first (if it 
ever occurred) is thus a great social advantage. 

The Ways out of Totemisnu — While Howitt believed (though 
later he wavered in his opinion) that female had always preceded 
male descent of the totem, he also obseived that with male 
descent came in abnornial developments. One of these is that 
the people of a district with male descent are often known by 
the name of the region, of or some noted object therein (say wild 
cherries).** They may even regard (or white observers suppose 
that they regard) some object as their ” local totem,” yet they 
marry within that so-called totem. But they take to marrying, 
not out of the hereditary totem kin, wdiich becomes obsolescent, 
but out of their own region into some other given locality. Thus 
in the Kurnai tribe there were no inevitable hereditary totems, 
but ihundufig were given by the fathers to lads ” when about ten 
years old or at initiation. ” ^ The animal ihundung (elder brother) 
was to protect the boy, or girl (the girl’s thundung was called 
hanung). The names of the creatures, in each case, appear to 
have been given to their human brothers and sisters; the 
ihundung name descended to a man’s sons. ” The names 
arc perpetuated ” (under male descent) ” from generation to 
generation in the same locality.” 

I’hus it appears that when a Kurnai wishes to marry he 
goes to a locality where he finds girls of banung names into 
which he may lawfully wed. So far he seems, in fact, to 
practise totemic exogamy; that he has to travel to a particular 
locality is merely an accident. Though the ihundung and 
hanung names are not inherited at birth by the children, 
they are given by the father when the child is old enough to need 
them.^^ 

On the whole, we seem to see, in tribes where male descent 
is of old standing, that the exogamous function of the totem 
becomes obsolete, but a shadow of him, as thundung, retains a 
sort of religious ” a.spect and even an unappreciated influence 
in marriage law. 

In Fiji and Samoa, in Melancsia^^ ^^d British New Guinea, 
many types of contaminated and variegated survivals of totem- 
ism may be studied. In the Torres Islands^*’ hero-worship blends 
with totemic survivals. As in parts of South Africa, where a 
tribe, not a kin, has a sacred animal, as in Fiji, he seems to be the 
one survivor of many totems, the totem of some dominant local 

** Totemism, iii. 42. 

’ Exc^t among the Arunta, where, though totems come by 
change, local groups are usual. See Spencer and Gillen, Central 
Tribes, p. 9. How this occurs we can only guess. See Polk Lore, 
vol. XX., No. 2, pp. 220-231. Here it is conjectured that adults 
of the totem congregate for the purpose of convenience in performing 
Intichiuma, or magical services for the propagation of tlie totem 
as an article of food. For the nature of tnese rites, common in 
the central and northern but unknown to the south eastem tribes, 
see Central Tribes, pp. 167-212, and North m Tribes, pp. 283-320. 
The Arunta totem aggregates are magical local societies. 

** Central Tribes, pp. 8, 9. ** N,7\S,E,A, p. 146, 

*0 Ibid. p. 146. “ Cf. Howitt, ibid. pp. 270-279. 

Kivurs, Totemism in Polynesia and Melanesia," Journ. Anthrop* 
Jnst, vol. xxxix. 

Haddon, Cambridge Expedition, vol. v. 
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totem group, before which the other totems have fled, or but 
dimly appear, or are vehicles of gods, or, in Africa, of ancestral 
spirits. ( I hese African tribal sacred Jinimals are called Siboko.^^ 
Some tribes explain that the Siboko originated in an minimal 
sobrique, as ape, crocodile, given from without.^ Siliokoism, the 
presence of a sacred animal in a local tribe, can hardly be called 
totemism, though it is probable that the totem of the leading 
totem kin, among sei-eral such totem kins in a tribe, has become 
dominant, while the others have become obsolete. On the Gold 
Coast of Africa as long ago as 1819, Bowdich ^ found twelve 
** families,*’ as he called them, of which most were called by the 
name of an animal, plant or other object, more or less sacred 
to them. They might not marry a person of the same kindred 
name, and there can be lit tie doubt that totemism, with exogamy, 
had been the rule. But now the rules arc broken down, espedaUy 
in the peoples of the coast. The survivals and other informa- 
tion may be found in the Journal of the Anthropological imtiiute 
(1906), xxxvi. 178, 188. 

There are fainter traces of totemism in the Awemba l)etween 
l^ake Tanganyika and Lake Banjj^eolo/^ A somewhat vague 
account of Bantu totems in British East Africa, by Mr C. W. 
Hoblcy, indicates that among exogamous “ clans '* a certain 
animal is forbidden as food to each ** clan.” ^ The largest 
collection of facts about African totemism, from fresh and 
original sources, is to be found in Mr Frazer’s book. For 
toremism in British Columbia the writings of Mr Hill Tout may 
be consulted The Thlinkit tribes have the institution in 
what appears to be its earliest known form, wiih two exogamous 
phratries and female descent. Among the Salish tribes “ per- 
sonal ” totems are much more prominent. Mr Hill Tout, with 
Professor F. Boas, considers the hereditary exogamous totem 
to have its origin in the non-exogamous personid totem, which is 
acquired in a variety of ways. The Salish are not exogamous, 
and have considerable property and marked distinctions of rank. 
It docs not, therefore, appear probable that their system of 
badges or crests and personal totems is more primitive than the 
totcmic rules of the less civilized Thlinkits, who follow the form 
of the south-east Australian tribes J 

Other very curious examples of what we take to be aberrant 
and decadent totemism in New Guinea are given by Mr Selig- 
mann (Man, 1908, No. 89), and by Dr Rivers for Fiji (Man, 
T908, No. 75). Mr Seligmann (Man, 1908, No. 100) added to 
the information and elucidated his previous statements. The 
” clans ” in British south-east New Guinea usually bear geo- 
graphical names, hut some are named after one of the totems 
in the “ clan.” ” Every individual in the clan has the same 
linked totems,” of which a bird, in each case, and a fish seem 
to be predominant and may not be eaten. ” The clans are 
exogamous , . . and descent is in the female line.” It appears, 
then, that a man, having several totems, all the lotcjms in his 
** clan,” must marrj' a woman of another “ clan ” who has all 
the totems of her ” clan.” 

Similar multiplicity of totems, each individual having a 
number of totems, is described in Western Australia (Mrs 
Bat cs). In this case the word ” totem ” seems to be used rather 
vaguely and the facts require elucidation and verification. 
In this part of Australia, as in Fiji ” ” pour la naissance . . . 
I’apparition du totem-animal avait toujours lieu.” In Fiji 
the mother sees the animal, which does not affect conception, 
«md is merely an omen for the child already conceived.” But 
in Western Australia, as we have seen, the husband dreams 
of an animal, which is supposed to follow him home, and to be 
ihc next child borne by his wife. If it is correctly stated that 
when the husband has dreamed of no animal, while nevertheless 
his wife has a baby, the husband spears the man whom he 
suspects of iiaving dreamed of an animal, the marital jealousy 

* Frazer. " Totemism, South Africa,'' Man (1901), No, iii. 

® See Secret of the Totem, pp. 25, 26. * Mission to Ashanti, 

^ Journ. Anihrop. Jnst. (igob) xxxvi. 154. 

® Ibid. (1903) xxxiii, 34r>-348. Ibid, (1903-* 904)- 

^ Sec discussion in Secret of the Totem for details and references. 

® Pere Schmidt, Man (190S), No, 84, quoting P6re de Marzan, 
Anthropos, ii. 400-405. 


takes an unusual form and human life becomes precarious. But 
probably the husband has some reason for the direction of hk 
suspicions. He never suspects a woman. 

” The Banks’ Islanders,” says Mr Frazer, “ have retained the 
primitive system of conccptional totemism.”^* On the other hand 
Dr Rivers, who is here our aul horit y, writ<js ” totemism is absent ” 
from “the northern New IL^brides, the Banks’ and the Terres 
groups.” In a place where totemism is absent it docs not prinia 
facie seem likely that wc shall discover “ the primitive system 
of conccptional totemism.” I'he Banks’ Islanders have no 
totemism at all. But they have a certain superstition applying 
to certain cases, and that superstition resembles Arunta and 
Loritja beliefs, in which Mr P'razer finds the germs of totemism. 
The superstition, however, has not produced any kind of 
totemism in the Banks’ group of isles, at least, no totemism ir. 
found. “ There are,” writes Dr Rivers,” beliefs which would seem 
to furnish the most natural starting-point for totemism, beliefs 
which Dr Frazer has been led by the Australian evidence *’ 
(by part of the Australian evidence, we must say) “ to regard 
as the origin of the iastitution.” Thus, in Banks’ Islands wc 
have the starting-point of the institution, without the institution 
itself, and in many Australian tribes we have the institution— 
without the facts which are “ the most natural starting-point.” 
As far as they go these circumstances look a.s if “ the most 
natural ” were not the actual starting-point. I'hc facts arc 
these : in the Lsle of Mota, Banks’ group, “ many individuals ” 
are under a tabu not to eat, in each case, a certain animal 
or fruit, or to tout^h certain trees, because, in each case, “ the 
person is !)clievcd to be the animal or fruit in question.” 

This tabu does not, as in totemism, apply to every individual j 
but only to those whose mothers, before the birth of the indivi- 
duals, “ find an animal or fruit in t heir loin cloths.” Thi.s, 
at least, “ is usually ” the case. No other cases are given. 
The women, in each case, are informed that their child “ will 
have the qualities of the animal ” (or fruit), “or even, it appeared, 
would be himself or herself the animal ” (or fruit). A coco-nut 
or a crocodile, a flying fox or a brush turkey, could not get 
inside a loin-cloth; the animal and fruits must be of exiguous 
dimensions. When the animal (or fruit) disappears “ it is 
believed that it is because the animal has at the time of it.s dis- 
appearance entered into the woman. It seemed quite clear that 
there was no belief in physical impregnation on the pari 
of the animal nor of the entry of a material object in the form 
of the animal . . . , but, so far as I could gather, an animal 
found in this way was regarded as more or less supernatural, a 
spirit animal and not one material, from the beginning.” 

“ There wa.s no ignorance of the physical role of the human 
father, and the father played the same part in conception as 
in cases unaccompanied by an animal appearance.” The part 
played by the animal or fruit is limited to producing a tabu 
against tiio child ciiting it, in each case, and some community 
of nature with the animal or fruit. Nothing here is hereditary. 
The superstition resembles some of those of the Arunta, Loritja 
and Euahlayi. Among the Euahlayi the superstition ha.s no 
influence; normal totemism prevails; among the Arunta nation 
it i-s considered to be, and Dr Rivers seems to think that it is, 
likely to have been the origin of totemism. In Mota, however, 
it either did not produce totemism, or it did; and, where tlm 
germ has survived in certain rases, ibe institution Ivas disappeared 
— while the germinal facts have vanished in the great majority 
of totemic societies. Dr Rivers do(?s not explain how a brush 
turkey, a sea snake or a flying fox can get into a woman’s 
loin-cloth, yet these aniii^ls, also crabs, are among those tabued 
in this way. Perhaps ificy have struck the woman’s fancy 
without getting into her loin-cloth. 

It is scarcely correct to say that “the Banks’ Islanders 
have retained the primitive system of conccptional tolcmism.” 
They only present, in certain instances, features like those which 
are supposed to be the germs of a system of conccptional 

• Man, iv. 128. 

” Totemism in Polynesia and Melanesia/' /oMm. Anihrop. Inst, 
xxxix. 173 sqq. 
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totemiSTiL In the case of the Arunta we have denfionstrated 
that hereditary and exogamous totemism of the normal type 
preceded the actual conceptional method of acquiring, by local 
accident, “personal totems.” If the Banks* Islanders were 
ever Lotemists they have ceased to be so, and merely retain, in 
cases, a superstition analogous to that which, among the Arunta, 
w'ith the aid of the stone churinga, has produced the present 
unique and abnormal state of affairs totemic. 

For totemism in India , see Dalton, Descriptive Ethnology of Bengal; 
for the north of Asia, Strahlenbcrg's Description, &c, (1738); and in 
all instances Mr Fraeer's book. 

Myths of Totem Origins , — The myths of savages about the 
origin of totemism are of no historical value. Not worshipping 
ancestral spirits, an Australian will not, like an aticestor- 
worshippirig African, explain his totem as an ancestral spirit. 
But where, as in the nortli and centre, he has an elaborate 
philosophy of spirits, there the primal totems exude spirits 
which arc incarnated in women. 

In their myths as to the origin of totemism, savages vary 
as much as the civilized makers of modern hypotheses. Some 
claim descent from the totem object; others believe that an 
original race of animals peopled the world; animals human in 
character, but bestial, vegetable, astral or what not, in form. 
These became men, while retaining the rapport with their 
original species ; or their spirits are continually reincarnated in 
women and are born again (Arunta of Messrs Spencer and 
Gillen); or spirits emanating from the primal forms, or from 
objects in nature, as trees or rocks, connected with them, enter 
women and are reincarnated (Arunta of Mr Strehlow and some 
Australian north-western tribes, studied by Mrs Bates). 
Other Australians believe that the All-Father, Baiamc, gave 
totems and totcmic laws to men.’ There are many other ex- 
planatory myths wherever totemism, or vestiges thereof, is found 
in Australia, Africa, America and Asia. 

All the myths of savages, except mere romantic MiMien, and 
most of the myths of peoples who, like the Greeks, later became 
civilized, are “ aetiulogical,** that is, are fanciful hypotheses 
made to account for everything, from the universe, the skies, 
the .5un, the moon, the stars, fire, rites and ceremonies, to the 
habits and markings of animals. It is gi anted that almost all of 
these fables are historically valueless, but an exception has been 
made, by scholars who believe that society was deliberately 
reformed by an act bisecting a tribe into two exogamous divisions, 
for savage myths which hit on the same explanation. We might 
as well accept the savage myths which hit on other explanations, 
for example the theory that Sibokoism arose from animal 
sobriquets. Exceptions are also made for Arunta myths in 
which the primal ancestors are said to feed habitually if not 
exclusively on their own totems. But as many totems, fruit, 
flowers, grubs, and so on are only procurable for no longer than 
the season of the May-fly or the March-brown, these myths arc 
manifestly fabulous. 

Agitin the Arunta primal ancestors are said to have cohabited 
habitually with women of their own totem, though wiihoul 
prejudice against women of other totems whom they encountered 
in their wanderings. These myths are determined by the 
belief in oknanikilla, or spots haunted by spirits all of one totem, 
which, again, determine the totem of every Arunta, The 
idea being that the fabled primal ancestors male and female 
in each wandering group of miracle-workers were always all of 
one totem, it follows that, if not celibate, which these savages 
never are, they must have cohabited with women of their own 
totem, and, by the existing Arunta system, there is no reason 
why they should not have done so. In no other field of research 
is historical value attributed to savage legends about the 
inscrutable past that lies behind existing institutions. 

We are thus confronted by an institution of great importance 
socially where it regulates marriages and the blood-feud, 
or where it is a bond of social unton between kinsmen in the 
totem or members of a society which does magic for the behoof 
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of its totem (central and northwestern Anstndia), and is of 
some ** religious ** and mythical importance when, as in Samoa, 
the sacred animal is regarded as the vehicle of a god. Of 
origin of these beliefs, which have practical effects in the evolution 
of society and religion, much, we saw, is conjectured, hut as we 
know no race in the act of becoming totemic — ^as in all peoples 
which we can study totemism is an old institution, and in most 
IS manifestly decaying or being transmuted — ^wc can only form 
the guesses of which examples have been given. Others may 
be found in the works of Herbert Spencer and Lord Avebury, 
and criticisms of all of them may be read in A, Lang*s Sodal 
Origins. 

Whether or not survivals of totems arc to be found in the 
animal worship of ancient Eg}7>t, in the animal attendants of 
Greek gods, in Greek post-Homeric legends of descent from gods 
in various bestial disguises, and in certain ancient Irish legends, it 
is impossible to be certain, especially as so many gods are now 
explained as spirits of vegetation, to which folk-lore assigns 
carnal forms of birds and beasts. 

Other Things called Totems, — ^As has been said, the name 
“ totem ** is applied by scholars to many things in nature which 
are not hereditary and exogamous totems. The “ local totem ” 
(so called) has been mentioned, also “ linked totems.” 

Personal Totems, — This is the phrase for any animal or other 
object which has been “ given ** to a person as a protective 
familiar, whether by a sorcerer ^ or by a father, or by h congress 
cf spaewives at birth; or whether the person selects it for him- 
self, by the monition of a dream or by caprice. The Euahlayi 
call the personal totem Vunbeai, the true totem they style Dhe. 
They may eat their real but not their personal totems, which 
answer to the hares and black cats of our witches. 

Three or four other examples of tribes in which “ personal 
totems ” are “ given ” to lads at initiation are recorded by 
Howitt.’’ The custom appears to be less common in Australia 
than in America and Africa (except in South Australia, where 
people may have a number of “ personal totems *’)• In one case 
the “ personal totem ” icame lo a man in a dream, as in North 
America.^ Here it may be noted that the simplest and appar- 
ently the easiest theory of the origin of totemism is merely 
to suppose that a man, or with female descent a woman, 
made his or her personal totem hereditary for ever in his or her 
descendants. But nobod}' ha^ explained how it happened 
that while all had evanescent personal totems those of a 
few individuals only become stereotyped and hereditary for 
ever. 

Sex-Totems, — The so-called “ sex totem ” is only reported in 
Australia. Eadi sex is supposed by some Iril^es to have its 
patron animal, usually a bird, and to injure the creature is to 
injure the sex. When lovers are backward the women occasion- 
ally kill the animal patron of the men, which produces horse- 
play, and “a sort of jolly fight,** like sky-larking and flirtation.® 
The old English “ jolly kind of fight,** between girls as partisans 
of ivy, and men as of the holly “ sex-totem,** is a near analogue, 
it nerf not be added that “ sex-totems ** are exogamous, in 
the nature of things. 

Sub-Totems. — This is the name of whet are also styled “ multi- 
plex totems,** that is, numerous objects claimed for their own 
by totem kins in various Australian regions. The Emu totem 
kir^ among the Euahlayi tribe, claims as its own twenty-three 
animals and the north-west wind.^‘ The whole universe, 
including mankind, was apparenily divided l^twcen the totem 
kins. Therefore tlie list of sub-totems might be extended 
indefinitely.^ These “sub-totems” are a savage effort at 
universal classification. 

Conclusion, — We have now covered the whole field of con- 
troversy as to the causes origins of totemic institutions. 
Australia, with North America, provides the examples of those 
institutions wliich seem to be “ nearest to the beginning,” 
and in Australia the phenomena have been most carefully and 

8 The Euahlayi Tribe, p. 2X. » N,T,S:E,A,vp, 144“148. 

< Ibid. p. 154. ® Ibid. pp^. 148-151. 

• The Euahlayi Tribe, p. 15. ’ N,T,&,E,A, p. 454. 
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elaiborately observed among peoples the least sophisticated. In 
l^orth America most that we know of many great tribes, 
Iroquois, Hurons, Delawares and others, was collected long ago, 
and w’hen precision was less esteemed, while the tribes have 
been much contaminated by our civilization. It has been 
unavoid!»bly necessary to criticize, at almost every stage, the 
conclusions and hypotheses of the one monumental collection 
of facts and theories, Mr Prazer^s Totemism (1910). Persons 
who would pursue the subject further may consult the books 
mentioned in the text, and they will find a copious, perhaps an 
exhaustive bibliography in the references of Mr Frazer’s most 
erudite volumes, with their minute descriptive account not 
only of the totemism, but of the environment and general 
culture of hundreds of human races, in Savagery and in the 
Low'er and Higher Barbarism. (A. L.) 

TOTILA (d. 552), king of the Ostrogoths, was chosen king 
after the death of his uncle Ildibad in 541 , his real name being, 
as is seen from the coinage issued by him, Baduila. The work 
of his life was the restoration of the Gothic kingdom in Italy, and 
be entered upon the task at the very beginning of his reign, 
collecting together and inspiring the Goths and winning a victory 
over the troops of the emperor Justinian, near Faenza. Having 
gained another victory in 542, this time in the valley of Mugello, , 
he left Tuscany for Naples, captured that city and then received 
the submission of the provinces of Lucania, Apulia and Calabria. 
Totila’s conquest of Italy w'as marked not only by celerity but also 
by mercy, and Gibbon says none were deceived, cither friends 
or enemies, who depended on bis faith or his clemency.” Towards 
the end of 545 the Gothic king took up his station at Tivoli and 
prepared to starve Rome into surrender, making at the same 
time elaborate preparations for checking the progress of Bcli- 
sariu.s, who w'as advancing to its relief. The Imperial fleet, moving 
.up tlic Tiber and led by the great general, only just failed to 
succour the city, which must then, perforce, open its gales to 
the Goths. It was plundered, although Totila did not carry 
out. Jhis threat to make it a pasture for cattle, and when the 
Gothic army withdrew into Apulia it was from a scene of desola- 
tion. But its walls and other fortifications w^ere soon restored, 
and Totila again marching against it w'as defeated by Bclisarius, 
wdio, however, did not follow up his advantage. Several 
cities were taken by the Goths, while Belisarius remained 
inactive and then left Italy, and in 549 Totila advanced a third 
time f^gainst Rome, which he captured through the treachery 
of some of its defenders. His next exploit was the conquest 
and plunder of Sicily, after which he subdued Corsica and Sar- 
dinia and sent a Gothic: fleet against the ccjasts of Greece. By 
this time the emperor Justinian was taking energetic measures 
to check the Goths. The conduct of a new campaign was 
entrusted to the eunuch Narses; Totila marched against him 
and was defeated and killed at the battle of Tagina in July 
552 . 

See E. Gibbon, Decline mtd Fall, edited by J. B. Bury (1898), 
vol. iv. ; T. Hodgkin, Italy and Iter Invaders (189G), vol. iv., ami 
Kamptner, Totila., K6nig der Ostgoien (1889). 

TOTNES, GEORGE CAREW, or Carey, Earl of (1555-1629), 
English politician and writer, son of Dr George Carew, dean of 
Windsor, a member of a well-knowm Devonshire family, and Anne, 
daughter of Sir Nicholas Harvey, w'as born on the 29th of May 
1555, Cand was educated at Broadgates Hall, Oxford, where he 
took the degree of M.A. in 1588, He distinguished himself 
on the field on several occasions and filled important military 
commands in Ireland. In 1584 he was appointed gentleman- 
pensioner to Queen Elizabeth, whose favour he gained. In 1 586 
he was knighted in Ireland. Refusing the embassy to France, 
Sir George Carew was made master of the ordnance in Ireland 
in 1588, in 1590 Irish privy councillor, and in 1592 lieutenant- 
general of the ordnance in England, in which capacity he 
accompanied Essex in the expedition to Cadiz in 1596 and to 

' According to his own statement, Archaeologia, xii. 401. In the 
introduction, however, to the Calendar of Carew MSS. the date of 
his birth is given as 1558. and his admission into Broadgates Hall in 
1372. aged 15. In the preface to Carew's Letters to Roe it is given 
as 1557. 


the Azores in 15^. In 1598 he attended Sir Robert Cecil, the 
ambassador, to France. He was appointed treasurer at war to 
Essex in Ireland in March 1599, and on the latter’s sudden 
departure in September of the same year, leaving the island 
in disorder, Carew was appointed a lord justice, and in 1600 
president of Munster, where his vigorous measures enabled the 
new lord deputy, Lord Mountjoy, to suppress the rebellion. He 
returned to England in 1603 and was well received by James I., 
who appointed him vice-chambcrlain to il\e (]ueen the same 
year, master of the oidnance in 1608, and ]3ri''y councillor in 
1616; and on the accession of Charles I. he hecame treasurer 
to Queen Henrietta Maria in 1626. He sat for Hastings in the 
parliament of 1604, and on the 4th of June 1605 created 
Baron Carew of ('lopton, being advanced to the earldom of 
Totnes on the 5th of February 1626. In t6io be revisited 
Ireland to report on the state of the country; and in 1618 pli.utled 
in vain for his friend Sir Walter Raleigh. He died on tlie 27th 
of March 1629, leaving no issue. He niarrii'd Joyce, daughtei of 
William Clopton, of Clopton in Warwickshire. 

Besides his fame? ns ])rosUlenl of Miiristor. vv}um*(? his ailministrntion 
forms an important chajner in Irish hisl.ory, Carew had a cjjnsider- 
ahle reputation as an axiticjuary. He was the iriond ol Camden, of 
(^tton and of Bodloy. He made collections of jnatxirials 

relatin'^ to Irish history and ]icdigro(5s, wliich he left to his sccretnry, 
Sir Thomas Stailord, fepiittjd on scanty evidence to be his natural 
son; while some portion has disappeared, 39 volumes after coming 
into l^aiid’s possession are? now at Lambeth, and .| voluiuCvS in tlie 
Bodloi^in Library. A calendar of tlie iormer is included in the 
State J^aper.s Series edited by J. S. Jh’ewer and W. Jiullen. His 
correspondence from Munster with Sir l<obc?rl Cecil was i?dited in 
1864 by Sir John Maclean, lor the Camden Society, and his letters 
to Sir Thomas Koe (i(>i3 i(>i7) in 1800. Other lettars or papers arc 
in the Record Office; among the MSS, at tin? British Museum and 
calendiired In the Hisi. MSS, Cow. Seri(s, Marmicss of Salisbury's 
MSS. Stafford publisluHl after Carow's death racata Hibernia, or 
I the History oj the Late. Wars in Ireland the aulhorsliip ol 

1 which he ascribes in his prelace to Carew, I ml which has been 
attributed to Stalford himscli. This was reprinted in i8jo and re- 
edited in iSytu /f Fra^went of the History of Jrcitind, a traiisl.'ition 
from a I'rench version of an Irish original, {‘.nd Kinff Uiihard 
in Ireland from the h'ronch, both !)y Car(5w, ere printed in WiiJter 
Harris ’.s Hibernica (1757). According to Wood, Carew contriKuited 
to the history of the reign 0/ Henry V. in Speed's Chronicle. His 
opinion on tlie alarm of ih(? Spanish inva.si(»n in 1396 has alsf) Ixfcn 
printed. 

So© also the Life of Sir P. Carew, od. by Sir J, Maclean (1837). 

totnes, a market town and municipal borough in the 'I’otncs 
parliamentary division of Devonshire, England, on the Dart, 
29 m. S.S.W, of Exeter, by the Great Western railway. Fop. 
(1901), 4035. It stands on the west bank of the river, and is 
joined by a bridge to the suburb of Bridgetown. It was formerly 
a walled tt)wn, and two of the four gates re?main. Many old 
; houses are also preserved, and in High Street their overhanging 
upper stories, su])poTted on pillars, form a covered way for 
foot-j)a.sscngers. 1 ’he castle, founded by tlie Breton Juhcl, 
lord of the manor after the Conquest, was already di.smantled 
• under Henry VIII.; but its ivy-clad ke(p and upper walls 
remain. The grounds form a public garden. Close by are the 
remains of St Mary’s Priory, which comprise a large? Perpen- 
dicular gatehouse, refectory, precinct wall, abbot’s gale and 
,stiIl-hou:')(?. A grammar school, founded 1554, occupied part 
of the Priory, but was removed in 1874 to new buildings. The 
Perpendicular church of St Mary contains a number of interest- 
ing tombs and effigies dating from the 15th century onwards, 
and much excellent carved work. The guildhall i.s formed from 
I part of the Priory. Vessels of 200 Ions can lie at the wharves 
near the bridge. The industries include brewing, flour mill- 
ing, and the export of agricultural produce, chiefly com and 
cider. Trout and salmon are plentiful in the river. The town is 
governed by a mayor, 4 aldermen and 12 councillors. Area 
1423 acres. 

Totnes Totton) wasaplace of considerable importance 

in Saxon times; it possessed a mint in the reign of .ADthelred, 
and was governed by a portreeve, In the Domesday Survey 
it appears as a mesne borough tinder Juhel of Totnes, founder 
of the castle atnd prior>'; it had 95 burgesses within and 15 
without the borough, and rendered military service according 
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to the cu^itom of Exeter. In 1215 a charter from John instituted 
a gild merchant with freedom from toll throughout the land. A 
mayor is mentioned in the court roll of 1386-1387, and a charter 
from Henry VII. in 1505 ordered that the mayor should be 
elected on St Matthev/'s day, and should be clerk of the market. 
The present governing charter was granted by Elizabeth in 
1596, and instituted a governing body of a mayor, fourteen 
masters or councillors, and an indefinite number of burgesses, 
including a select body called the Twenty-men.’* A fresh 
charter of incorporation from James II. u: 1689 n^ade no altera- 
tions of importance. The borough was represented in parlia- 
ment by one member in 1295, and by two members from 1298 
until disfranchised by the act of 1867. A market on Saturday 
existed at least as early as 1255, and in 1608 is described as well 
stocked with provisions. The charter of Elizabeth granted a 
three days’ fair at the feast of SS. Simon and Jude (Oct. 28), 
and in 1608 fairs were also held on May day and at the feast of 
St James (July 25). The market day has been transferred to 
Friday, but the May and October fairs arc continued. The 
town was formerly noted for serges, and in 1641 the inhabitants 
represented their distress owing to the decline of the woollen 
trade. The industry is now extinct. During the Civil War 
General Goring quartered his troops at Tothes, and Fairfax 
also made it his temporary station. 

See Vicioria County History ' Devonshire \ The History of Totnes, 
its Neighbourhood and Berry Pomeroy Castle (Totnes, 1825); William 
Cotton, A Graphic and Historical Sketch of the Antiquities of Totnes 
(London, 1838). 

TOTONICAPAM, or Totonicapan, the capital of the depart- 
ment of Totonicapam, Guatemala, on the same high plateau as 
Quezaltcnango, the nearest railway station, from which it is 
12 m. E.N.E. Pop. (1903), about 28,000. Totonicapam is 
inhabited mainly by Quich6 Indians, employed in the making 
of cloth, furniture, pottery and wooden musical instalments. 
There are hot mineral springs in the neighbourhood. In 1838 
Totonicapam was dcjclarcd an independent republic, in which 
the adjoining departments of Solold and Quezaltcnango were 
included. Tliis state existed for two years, and was then again 
merged in the republic of Guatemala. Totonicapam suffered 
greatly in the earthcjuake of the i8th of April 1902. 

TOTTENHAM, an urban district in the Tottenham parlia- 
mentary division of Middlesex, England, forming a north 
suburb of London, 6i m. north of London Bridge, adjoining 
Edmonton on the .south. Pop, (1901), 102,541. Its full 
name, not now in use, was Tottenham High Cross, from the 
cross near the centre of the township. The origin and 
significance of this cross are doubtful. The present structure 
was erected r. 1600, and ornamented with stucco in 1809. In 
the time of Isaak Walton there stood by it a shady 
arbour to which the angler was wont to resort. Formerly 
Tottenham was noted for its “ greens,” in the centre of one 
of which stood the famous old dm trees called the ‘'Seven 
Sisters’’; these were removed in 1840, but the name is pre- 
served in the Seven Sisters Road. Bruce castle, on the site 
of the old mansion of the Bruces, but built probably by Sir 
William Compton in the beginning of the 16th centui7, was 
occupied by a boarding-school founded by Mr (afterwards Sir) 
Rowland Hill in 1837 on the system instituted by him at Hazle- 
wood, Birmingham. It became public property in 1892. 
The church of All Hallows, I’ottenham, was given by David, 
king of Scotland (c. 1126) to the canons of the church of Holy 
Trinity, London. It retains Perpendicular portions, a south 
porch of brick of the i6th century and numerous ancient monu- | 
ments and brasses. The grammar school was enlarged and 
endowed in 1686 by Sarah, dowager duchess of Somerset. The 
urban district formerly included Wood Green to the west, but 
this became a separate urban district in 1888 (pop, 34»233). 

In the reign of Edward the Confessor the manor of Tottenham 
was possessed by Earl Waltheof. It was inherited by his daughter 
Maud, who w^as married first to Simon dc St Liz and after- 
wards to David, son of Malcolm III., king of Scotland, who was 
created by Henry I. earl of Huntingdon, and received possession 


of all the lands formerly held by Earl Waltheof. The manor 
thus descended to William the Lion, king of Scotland, and was 
granted by him in 1184 to his brother David, earl of Angus 
and Galloway, the grant being confirmed in 1199 by King 
John of England, who created him earl of Huntingdon. He 
married Maud, heiress of Hugh, earl of Chester, and his son 
John inherited both earldoms. The son married Helen, daughter 
of Llewelyn, prince of Wales, by whom he was poisoned in 
1237, dying without issue. She retained possession till 1254, 
when the manor was divided between his coheirs Robert de 
Brus, John de Baliol and Henry de Hastings, each division 
forming a distinct manor bearing the name of its owmer. In 
1429 they were reunited in the possession of John Gedeney, 
alderman of London. 

William Bod well, the Arabic scholar, was vicar of Tottenham, and 
published in 1632 a Brief e Description of the Towne of Tottenham^ in 
which he printed for the first time the burlesque iK)cm, the Tuma- 
ment of Tottenham, 

TOITENVILLE, a former village of Richmond county, New 
York, U.S.A., and since 1898 a part of New York City, It is 
on the soutliern shore of Staten Island in New York Bay and on 
Staten Island Sound, about 20 m.S.W. of the south extremity 
of Manhattan Island, and is the terminus of the Staten Island 
Rapid Transit railway. Marine engines, terra-cotta and boats 
are manufactured here, and there are oyster fisheries. The 
“ Billopp House ” here (still standing) was the scene of the con- 
ference, on the nth of September 1776, between Lord Howe, 
representing Lord North, and Benjamin Franklin, John Adams 
and Edward Rutledge, representing the Continental Congress, 
with regard to Lord North’s offer of conciliation. This house, 
originally called the ” Manor of Bentley,” w'as built by Captain 
Christopher Billopp (1638-1726), who sailed from England in an 
armed vessel, the ” Bentley,” in 1667, and, by circumnavigating 
Staten Island in 24 hours, made it, under the ailing of the 
duke of York, a part of New York. From the duke of York 
he received 1163 of land, including the present site of 
Tottcnville. The village was long known as Bentley, but in 
1869 was incorporated (under a faulty charter, revised in 1894) 
as Tottenville, apparently in honour of Gilbert Totten, a soldier 
in the War of Independence. 

TOUCAN»the Brazilian name of a bird,^ long since adopted 
into nearly all European languages, and apparently first given 
currency in England (though not then used as an English word) 
in 1668 ’■* by W. Charleton {Onomasiicony p. 115); but the bird, 
with its enormous beak and feather-like tongue, was described 
by Oviedo in his Sumario de la hhtoria natural de las Indias, 
first published at Toledo in 1527 (ch. 42),® and, to quote the 
translation of part of the passage in F. Willughby’s Ornithology 
(p. 1 29), “ there is no bird secures her young ones better from the 
Monkeys^ which are very noisom to the young of most Birds. 
For when she perceives the approach of those Enemies, she so 
settles her self in her Nest as to put her Bill out at the hole, 
and gives the Monkeys such a welcome therewith, that they 
presently pack away, and glad they scape so.” Indeed, so 
remarkable a bird must have attracted the notice of the earliest 
Eurojicun invaders of America, the more so since its gaudy 
plumage was used l)y the natives in the decoration of their per- 
sons and weapons. In 1555 P. Bclon(//«^/. nat, oyseauXf\}, 184) 
gave a characteristic figure of its beak, and in 1558 Thevet 
{Singularitez dc la France antarctique, pp. 88-90) a long descrip- 
tion, together with a woodcut (in some respects inaccurate, 
but quite unmistakable) of the whole bird, under the name 
of “Toucan,” which he was the first to publish. In 1560 
e.Gesner {leones flwww,p. 130) gave a far better figure (though 

^ Conunonly believed to be .so called from its cry; but Skeat 
(Proc. Pkilolog, Society, May 15, 1885) adduces evidence to prove 
that tlie Guarani Tuca is from tl, nose, and edng, bone, i,e. nose of 
bone. 

^ In 1636 the beak of an Aracari of Brazil/’ which was a toucan 
of some sort, was contained in the Musaeum tradescantianum (p. 2), 
but the word toucan does not appear there. 

* The v^ter has only boon aDlc to consult the reprint of this rare 
work contained in the Biblioteca de autores espaitoles (xxii. 473-515). 
published at Madrid in 1832. 
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Still incorrect) from a drawing received from Ferrerius, and 
suggested that from the size of its beak the bird should be called 
Burhynchus or Ramphestes, This figure, with a copy of Thevet’s 
and a detailed description, was repeated in the posthumous 
edition (1585) of his larger work (pp. 800, 801). By 1579 
Ambroise Pari {(Euvres, ed. Malgaigne, iii. 783) had dissected a 
toucan that belonged to Charles IX. of France, and about the 
same time Liiy {Voyage fait en la terre du Brhil, ch. xi.), 
whose chief object seems to liave been to confute Thevet, con- 
firmed that writer's account of this bird in most respects. In 
1599 Aldrovandus {Ornithologia, i. 801-803), always ready to 
profit by Gesner’s information, and generally without acknow- 
ledgment, again described and repeated the former figures of 
the bird; but he corrupted his predecessor’s Ramphestes into 
Ramphastos, and in this incorrect form the name, which should 
certainly be Rhamphestes or Rhamphastas, was subsequently 
adopted by Linnaeus and has since been recognized by system- 
atists. Into the rest of the early history of the tou<*an’s discovery 
it is needless to go,^ Additional particulars were supplied by 
many succeeding writers, until in 1834 J. Gould completed his 
Monograph of the family 2 (with an anatomical appendix by 
R, Owen), to which, in 1835, he added some supplementary 
plates; and in 1854 he finished a sec^ond and much improved 
edition. The most complete compendium on toucans is J. 
Cassin’s ‘‘Study of the Ramphastidac/’ in the Proceedings 
of the Philadelphia Academy for 1867 (pp. 100--124). 

By recent systemritisls 5 genera and from 50 to 60 species of the 
family are recognized; but the characters of the former have never 
been satisfactorily defined, much less those of numerous subdivisions 
which it has pleased some writers to invent. There can be little 
doubt th .t the bird first figured and described by the earliest 
authors above named is th(j li, toco of nearly all ornitliologisls, and 
as such is properly regarded as the type of the genus and therefore 
of the family. It is one of the largest, measuring 2 ft. in length, 
and lias a wide range throughout (tuiana and a great part of Brazil. 
The huge beak, looking like the great claw of a lobster, more than 
8 in. long and 3 high at the base, is of a deep orange colour, with a 
large black oval spot near the tip. The eye, with its double iris 
of green and yellow, has a broad blue orbit, and is surrounded by a 
bare space of deep orange skin. The plumage generally is black, 
but the throat is white, tinged with yellow and commonly edged 
beneath with red ; the upper tail-coverts are white, and the lower 
sc.'.rlet. In other species of the genus, 14 to 17 in number, the bill 
is mostly particoloured — green, yellow, red, chestnut, blue and black 
variously combining so us often to form a ready diagnosi.s; but some 
of these tints are very fleeting and often leave little or no trace after 
(loath. Alternations of the brighter colours are also displayed in 
the feathers of the throat, breast and tail-coverts, so as to be in like 
manner characteristic of the species, and in several the bare space 
round the eye is yellow, green, blue or lilac. I'he sexes are alike in 
coloration, the males being largest. The tail is nearly square or 
moderately rounded. In the genus Pteroglossus, the “ Aracaris " 
(pronounce#! Arassari), the sexes more or le.ss differ in appearance, 
and the tail is graduated. The species are smaller in size, and 
nearly all are b.^nded on the belly, which is generally yellow, with 
bl .ck and scarlet, while excq)t in two the throat of the males at 
least is black. One of the most remarkable and bcniutilul is P. 
beauharnaisi, by some authors placed in a distinct genus and called 
Beauharnaisius ulocomus. In this the feathers of the top of the 
head are very singular, looking like glossy curled shavings oi black 
horn or whalebone, the effect being due to the dilatation of the shaft 
and its coalescence with the consolidated barb.s. Some of the 
feathers of the straw-coloured throat and cheeks partake of the same 
structure, but in a less dagree,^ isihile tise subterminal part of the 
lamina is of a lustrofiSjP^jurly ‘White.^ The beak is richly coloured, 

^ One point of .some interest may, however, be noticed. In 1705 
Hot (bJ.ti. Oxfordshire, p. 182) recorded a toucan found wiiliin two 
miles of Oxforci in 1644, the body of which was given to thc5 repository 
in the medical school of that university, where, he said, “ it i.s still to 
be seen." Already in 1700 Leigh in his Lancashire (i. 195, Birds, 
tab. I, fig. 2) had figured another which had been found dearl on the 
coast of that county about two yeais before. 'I'he bird is easily kq)t 
in captivity, and r.o doubt from early times many were brought alive 
to Europe. Besides the one dissected l)y f^ar6, as above mentioned, 
Joh. Faber, in his additions to Hernandez’s work on the Natural 
History of Mexico (1651), figures (p. 697) one seen and described by 
i*uteus (Dal Pozzo) at Fontainebleau. 

® Of this the brothers Sturm in 1841 published at Nuremberg a 
Germ'',n version. 

^ This curious pccv.Iir.rily naturally attracted the notice of the first 
discoverer of the sp^xies, I’oeppi,", who briefly described it in a letter 
published in Froriep’s Notizen (xxsili. 146) for December 1831. 


being green and crimson above and lemon below. The upper 
plumage generally is dark green, but the mantle and rump are 
crimson, as are a broad abdominal belt, the flanks and many 
crescentic markings on the otherwise yellow lower parts.* 'I'liVi 
group or genus Selenodera, propo.sod by J. Gould in 1837 (leones 
avinm, pt. i), contains some 0 or 7 species, having the beak, which 
is mostly transversely striped, and tail shorter than in Pteroglossus, 
Here the sexes also differ in colorati^ui, the males having the head 
and breast black, and the females the snme parts chestnut; but . 11 
Jiavo u yellow nuchal crescent (whence the name of the group). 7’he 
so-called hill-toucans have been separated as another genus, /ifidi- 
gena, and consist ot some 5 or (> species chielly Ivequenting the sU>pes 
of the Andes and n?adiiiig an elevation of lo.ono ft., though one, 
often placed among them, but perhaps belonging rather to Ptero- 
glossus, the A. bailloni, remarkable for its yellow-orange head, neck 
and lower parts, inhabits the lowlands of southern Brazil. Another 
very singular form is A. laminirostris, which has affixed on eitlier 
side of the maxilla, near the base, a (juadrangular ix'ory like plalt\ 
forming a feature unique in this or almost in any family ol birds. 
The group Aulaeorhamphus, or " groove-bills,” with a considerablu 
but rather uncertain number of species, contains the rest of the 
toucans. 

The monstrous surralcil bill that so many toucans jnissess was 
by G. L. L. JJuffon accounted a grave defect of nature, and it must 
bo confessed that no one has given what seems to be a satisfactory 
explanation of its precise use, though on evolutionary principles none 
virill now doubt its fitness to the bird's requirements. Solid as it 
looks, its weight is inconsiderable, and the perfect hinge by which 
the maxilla is articulated adds to its ehicieiicy as an instrunient 
of prehension. W. Swainson (Classif, Birds, ii. 138) imagined it 
merely *' to contain an infinity of nerves, disposed like net-work, all 
of which load immediately to the nostrils,” and add to the ollactory 
faculty. This notion seems to be borrowed from J, W. li. 'I'niil 
(Trans, Linn, Society, xi. 289), wlio admittedly had it from Waierton, 
and stated that it was ” an admirable coiitrivf nee of nature to 
increase the delicacy of the organ of smell; ” but K. Owen's de.sciit)- 
tion showed this view to be groundless, and ho attributed the 
extraordinary development of the toucan's beak to the need of com- 
pen.sating, by the adclitional power of mastication thus given, lor the 
absence of aiiy of the grinding structures that are so characteristic 
of the intestinal tract of vogc^tiiblo-eating birds- its digestive organs 
possessing a general simplicity of iormalion. The nostrils arc placed 
so as to be in tnost forms invisible until sought, being oV).scur(«l by 
the frontal feathers or the backward pn»longati()n of the horny 
sheath of the beak. The wings are somewhat feeble, ami the legs 
have the toes placed in pairs, t wo before and two behind. The tail 
is capable of free vertical motion, and controlled by strong muscle.s, 
so that, at least in the true toucans, when the bird is prepiiring to 
sleep it is reverted and lies almost fiat on th(^ buck, on wliich als(» 
the huge bill rcpo.scs, pointing in lh(? opposite direction. 

The toucans arc limited to the new world, and by far the gr< i .ter 
number inhabit the north of South America, especially Guiana and 
the vall^’ of the Amazons. Some three species occur in Mexico, and 
several in t'entral America. One?, H, vitellimis, which luis its hi'iid- 
quart.ers on the miiinl nd, is said to be common in Trinidad, l.»ut none 
arc found in the Antilles proper. They cominisc the family Kh; m- 
phastidae of Coraciiform birds, and are associated with the wood- 
peckers (Picid i#‘) and puff birds and jacamans (Galbulidac) ; their 
nearest allies perhaps exist among the (^apitoni lae, but none of these 
is believed to have the long featber-like tongue which is so charac- 
teristic of the toucans, and is, so far as known, pos.seHsed b(;.sidtrs 
only by the Momotidae (.see Motmot), But of these last there is no 
reason to deem the toucans close relatives, and according to W. 
Swainson, who had opportunities of observing both, the alh^ged 
resemblance in their halnls has no existence. Toucf.ns in cimfimN 
ment feed mainly on fruit, but little seem.s amiss to them, and they 
.swallow grubs, reptiles ami small birds witli avidity. They nc.sl iii 
hollow trees, and lay white eggs. (A. N.) 

TOUCH (derived through Fr. toucher from a common 1 eu- 
tonic and Indo*Germanic root, cf. “ tug,” ” tuck,” O. H. Ger. 
zuccheHf to twitch or draw), in phy.siology, a sense of pressure, 
referred usually to the surface 01 the body. It is often understofuj 
as a sen.sation of contact a.s distinguished from pressure, but it 
i.s evident that, however gentle he the contact, certain amount 
of pressure alwa)'S exists between the sensitive surface and the 
body touched. Mere contact in such circumstances is genilc 
pressure; a greater amount of force causes a feeling of rcsi.stance 
or of pressure referred to the skin ; a still greater amount can.sc.s a 
feeling of muscular resistance, as when a weight is supported 
on the palm of the hand; whilst, finally, the pressures may be so 
great as to cause a feeling of pain. The force may not. be exerted 

* Readers of F. Bates's Naturalist on the Hiver Amazons will 
recollect the account (ii. 344) and illustr/'.tion there given of Jiis 
encounter with a flock of this species ol touci.n. His remarks on 
the other species with w'hich he met are also excellent. 
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vertically on the sensory surface^ but in the opposite directimi^ 
as when a hair on a sensory surface is pulled or twisted. Touch 
is therefore the sense by which mechanical force is appreciated^ 
and it presents a strong resemblance to hearing, in which the 
sensation is excited by intermittent pressures on the auditory 
organ. In addition to feelings of contact or pressure referred 
to the sensory surface, contact may give rise to a sensation of 
temperature, according as the thing touched feels hot or cold. 
These sensations of contact, pressure or temperature are usually 
referred to the skin or integument covering the body, but they 
are experienced to a greater or less extent when any serous or 
mucous surface is touched. The skin being the chief sensory 
surface of touch, it is there that the sense is most highly 
developed both as to delicacy in detecting minute pressures and 
as to the character of the surface touched. Tactile impressions, 
properly so called, are absent from internal mucous surfaces, as 
has been proved in men having gastric, intestinal and urinary 
fistulae. In these cases, touching the mucous surface caused 
pain, and not a true sensation of touch. 



Fio. I. — ^Tactile Corpuscles from 
duck's tongue. 

«, Nerv'O. 


In the article Nukve (Spinal) tho cutaneous distribution of the 
organs of touch is dealt with. 

The Amphibia and Reptilia do not show any special organs of 
touch. The lips of tadpoles have tactile papillae. Some snakes 
have a pair of tcnUiclcs on the snout, but the tongue is probably 
the chi(ji organ ot touch in most serpents and lizards. All reptiles 
posses ang climbing powers liave the sense of touch liighly doveloped 
m the feet. 

Birds have epithelial papillae on th<^ soles oi the toes that are no 
rloubt tactile. These are of great length in the cap(Tcailzie (Ttttrax 

uyof>alius), enabling it to 
grasp with more security the 
hosted branches of the Nor- 
wegian pijic tree.s " (Owen). 
Around the root of tho bill 
in many birdvS there are 
special tactile organs, assist- 
ing the bird to use it as a kind 
of sousitivo probe for the de- 
tection in soft ground of the 
worms, grubs and slugs that 
constitute its food. Special 
bodies of this kind have been 
detected in the beak and 
tongue of the duel: and goose, called the tactile corpuscles of F. S. 
Merkel, or tho corpuscles of Graudry (fig. i). Similar bodies have 
been found in the cpitlerinis of man and mammals, in the outer 
root-shoath of tactile hairs or feelers. They consist of snwill bodie.s 
composed of a cap.sulo enclosing two or more flattened nucleated 
cells, piled in a row. Each cori)U6cle is separated from the others 
by a tran.sparent protoplasmic disk. Nerve fibres terminate either 
in the cells (Merkel) or in the protoplasmic intercellular matter 
(Raiivier. Hesse, Izquierdo). Another form of end organ has been 
de.scribed by Herbst as existing in the mucous membrane of the duck's 
tongue. These corpuscles of Herbst are like small Pacinian corpuscles 
with thin and very close lamellae. Develop- 
ments of integument <levoid ol feathers, 
such as the " wattles " ol tho cock, the 
" caruncles " of tho vulture and turkey, 
are not tactile in their function. 

In tlie great majority of M.'immalia the 
general surface of the skin sho\vs sensitive- 
ness, and this is developeil to a liigh degree 
on certain parts, such as the lips, the end 
of a teat and the generative organs. 
Wlierc touch is highly developed, the skin, 
morti e.speciiilly the epidermis, is thin anti 
dt^'-oid of luiir. In the monkeys tactile 
papillsc are found in the skin of the fingers 
and palms, and in the skin of the prehen- 
sile tails of various sptjcie.*; (A teles). Such 
papillae also abound in the naked skin of 
the nose or snout, as in the shrew, mole, pig, tapir and elephant. 
In the Ornithorhynchus the skin covering the mandibles is tactile 
(Owen), in many animals certain liairs acquire great size, length 
and stillness. These constitute the vibrissae or whiskers. Each 



Fio. 2. — ^Tactile Cor- 
puscle from the hand. 


large hair grows from a firm capsule sunk deep in the true skin, 
and the hair bulb is supplied with .sensory nerve filaments. In 
the walrus the capsule is cartilaginous in texture. The marine 
Carnivora have strong vibrissae which “ act as a stafl, in a way 
aTirdogous to that held and applied by the hand of a blind man 
(Owen). Each species has hairs of this kind developed on the 
eyebrows, lips or checks, to suit a particular mode m existence, 
as, for example, the long fine whiskers of tho night-prowling 
felines, and in the ayo^aye, a monkey having nocturnal habits. 


In tho Ungulata the hoofs need no delicacy of touch as regards 
the discrimination of minute points. Such animals, however, have 
broad, massive sensations of touich, enabling them to 
appreciate the firmness of tho soil on which they tread, 
and under the hoof we find highly vascular and sen- 
sitive lamellae or papillae, contributing 
no doubt, not only to the ^owth of the 
hoof, but also to its sensitiveness. The 
Cetacea have numerous sensory papillae 
ill the skin. Bats have die sense of 
touch strongly developed in the wings 
and external ears, and* in some species 
in tho flaps of skin found near the nose. 

There is little doubt that many special 
forms of tactile organs will be found in 
animals using the nose or feet for bur* 
rowing. A peculiar end-organ has been 
found in the nose of the mole, while there 
are " end-capsules " in the tongue of the --i- ^ 

elephant and " nerve rings " in the ears ^ 

of the mouse. pj^ 3.— Tactile Corpuscles 

End-Organs of Touch in Man, — In from clitoris of rabbit, 

man three special forms of tactile Nerve, 

end-organs have been described, and can be readily demon- 
strated. 

I. The End- Bulbs of Krause. — These are oval or rounded 
bodies, from to yf ^ of an inch long. Each consists of a 
delicate capsule, composed of nucleated connective tissue 




Fir». 4— End- Bulb from 
human conjunctiva. 

a, Nucleated capsule. 

b, Core. 

c, Entering nerve-fibre 

terminating in the 
core at d. 



n, Nerve, 


enclosing numerous minutte cells. On tracing the nerve fibre, 
it is found tliat the nerve sheath is continuous with the capsule, 
whilst the axis cylinder of the nerve divides into branches 
which lose themselves among the cells. W. Walde^^er and 
Longworth state that the nerve fibrils terminate in the cells, 
thus making these bodies similar to the cells described by F. S. 
Merkel {ut supra). (See fig. 4.) These bodies are found in the 
deeper layers of tlie conjunctiva, margins of the lips, nasal 
mucous membrane, epiglottis, fungiform and circumvallate 
papillae of the tongue, glans penis and clitoris, mucous memtirane 
of the rectum of man, and they have also been found on tlie 
under surface of the “ toes of the guinea-pig, ear and body of 
the mouse, and in the wing of the bat ” (Landois and Stirling). 
In the genital organs aggregations of end-bulbs occur, known 
as the “ genital corpuscles of Krause ” (fig. 3). In the synovial 
membrane of the joints»of th^^gers there are larger end-bulbs, 
each connected with three four rie*rvt^fi!aments. 


(2) The Touch Corpuscles of Wagner and Meissner. — These 
are oval bodies, about of an inch long by-yj^y of an inch in 
breadth. Each consists of a scries of layers of connective tissue 
arranged transversely, and containing 'in the centre granular 
matter with nuclei (figs. 2, 3 and 6). One, two or tliree 
nerve fibres pass to the lower end of the corpuscle, wind 
transversely around it, lose the white substance of Schwafm, 
penetrate into the corpuscle, where the axis cylinders, dividing, 
end in some way unknown. The corpuscles do not contain 
any soft core, but are apparently built up of irregular septae 
of connective tissue, in the meslies of which the nerve fibrils 
end in expansions similar to Merkel’s cells. Thin describes 
.simple and compound coipuscles according to tlie number of 
ncr\'e fibres entering them. These bodies are found abundantly 



TOUCH 


95 


in the palm of the hand and sole of the foot^ where there 
may be as many as 21 to every square millimetre (i mm. =* 
inch), iihcy are not so numerous on the back of the 
Hand or foot^ mainma^ lips and tip of the tongue, and they 
are r&re in the genital organs. 

3. The Corpuscles of Voter or 
Pacini. — These, first described by 
Vater so long ^0 as 1741, are small 
oval bodies, quite visible to the naked 
eye, from to of an inch long and 


(From Landois and Stirling, after Tliesiadccki.) 

Fig. 6. — Vortical Section ol the Skiu of 
the Pedm of the Hand. 

a, Blood-vessel. PiG, ^ _Vater*s or Pacini's 

b, Papilla, of the cu,tis vera.. Corpuscle. 

c, Capillary. a, Stalk. 

d, Nerve-fibre pasainK to a touch- Norve-fibre entering it. 

corpuscle. c,d, Connective-tissue en- 

e, Wagner's touch-corpuscle. velope. 

/. Nervo-fibre, divided transversely. Axis cylinder, with its 

g, Cells of the Malpighian layer of the end divided at /. 
skin. 

i to 2?^ of an inch in breadth, attached to the nerves of the 
hands "and feet. They can be readily demon.strated in the 
mesentery of the cat (fig. 7). Each coipuscle consists of 40 to 
50 lameUae or coats, like the folds of an onion, thinner and 
closer together on approaching the centre. Each lamella is 
formed of an elastic material mixed with delicate connective- 
tissue fibres, and the inner surface of each is lined by a single 
continuous layer of endothelial cells. A double-contoured nerve 
fibre passes to each. The white substance of Schwann becomes 
continuous with the lamellae, whilst the axis cylindtT passes into 
the body, and ends in a small knob or in a plexus. Some- 
times a blood-vessel also penetrates the Pacinian body, entering 
along with the nerve. Such bodies are found in the sub- 
cutaneous tissue on the nerves of the fingers and toes, near 
joints, attached to the nei*ves of the abdominal plexuses of 
the sympathetic, on the coccygeal gland, on the dorsum 
of the penis and clitoris, in the me.so-colon, in the course 
of the intercostal and perio.stcal nerves, and in the capsules of 
lymphatic glands. 

Physiology of Touch in Man . — Such are the .special end-organs 
of touch. It has also been ascertained that many sensory 
nerves end in a plexus or network, the ultimate fibrils being 
connected with the cells of the particular tissue in which they 
are found. Thus they exist in the cornea of the eye, rnd at 
the junctions of tendons with muscles. In the latter situation 
“ flattened end-flakes or plates and “ elongated oval end- 
bulbs have also been found. A consideration of these 
various types of structure show that they facilitate intermittent 
pressure bcii^ made on the nerve endings. They are all, as it 
were, elastic cushions into which the nerv^ endings penetrate, 
so that the slight variation of pressure will be transmitted to 
the nerv^c. Probably also they serve to break the force of a 
sudden shock on the nerve endings. 

SensHivtness and Sense of Locality. degree of sensitiveness 
of the skin is determined by finding the smallest distance at which 




the two points of a pair of compasses can be felt. This method, 
first followed by Weber, is employed by physicians in the diagnosis 





Fig. 8. — Aestbesiometer oi Sioveking. 

of nervous aiTections involving the .sensitiveness oi the skin. The 
follow ing table shows the sensitiveness in millimetres lor an adult. 


Tip of tongue 

Third phalanx of finger, volar siirfact* 

Red part of the lip 

Second phalanx of finger, voliir surface 

First phalanx of finger, volar surface 

Third phalanx of linger, dorsal surface 

Tip of nose 

Head of metncarpal bone, volar 

Ball of thumb 

Ball of little finger 

Centre? of palm 

Dorsum and side tongue; white of tlie lips; metacarpal 

part of the thumb 

Third phalanx of the great toe, plantar surface .... 
Second phalanx of the lingers, dors.'d surface .... 

Back 

Kyelid 

Centre of hard palate 

Lower third of the forearm, volar surface 

In front oi the zygoma 

Plantar surface of the great toe 

Inner surface of the lip 

Behind the zygiuna 

Forehead 

Occiput 

Back of the hand 

Under the chin 

Vertex 

Knee 

Sacrum (gluteal region) 

Forearm and leg 

Neck 

Back of the fifth dorsal vertebra; lower dorsal and lumbar 

region 

Middle of the neck 

Upper arm; thigh; centre of the back 


Mm. 
1*1 
2-2 M 
•r.5 

4- ‘1*5 

5- 5*5 
6*8 
(V8 

5-6*8 
(>'5 7 
5*5-0 
8^9 

9 

11*5 

11*3 

li‘.5 

I.r5 

15 

i.V8 

jyH 

20*5 

22’6 

22*0 

27 'X 

31*0 

53‘8 

31*3 

30*1 

44*0 

4 . 5 ‘r 

54*1 


677 

(77 


These iiu'cstigations show not onlv that the skin is sonsiiivo, 
but th.it one is able with rriijil pr(?cision to distinguish the part 
touched. This latter powia* is u.sutillv Ciilhtd the sense of locality, 
;vnd it is influenced by vai inns conditions. The greater llie number 
of .sensory nerves in a given area of skin the greater is the degr(?e 
of axcuracy in distinguishing different points. Contrast in this 
way the ti]> of the finger ind the hack of the hand. Sensitiveness 
increase.'! from the joints towards the extremities, and sensitiveness 
irs great in parts of the body that arc actively moved. The sensil ulity 
of the liml)S is finer in the transverse o.xis than in the long axis of 
the Unih, to the extent of } on the flexor surface of the upper limb 
and J on the extensor .surface. It is (’oiiblful if exiTCisc improves 
sensiti\’eness, as Frr.ncis Galton found that the perlormances of 
blind bovs were not superior to those of other boys, and he s.*j.ys tlmt 
" the gtiid.ancc of the l»lind depends mainly on the multitude of 
collateral indications, to which they give much heed, and not their 
superiority to ain^ one of them.*' Wlien the skin is moistened 
with indifferent fluids .sensibility is increased. Suslowa made the 
curious discovery that, if the .area between two points distinctly 
felt be tickled or be stimulated by a weak electric current, the 
impressions arc fused. Stretching the skin, and baths in water 
containing carbonic acid or common sidl. increase the power of 
localizing t.actilc impressions. In experimenting with the com 
passes, it will be founrl that a smaller di.stance c;in be di.stingui.shed 
if one proceeds from grentcr to smaller distz-.nccs tluin in the rever.'-.e 
direction. A smaller difibance can also be detected when the points 
of the compasses are pl.^cerl one after the other on the skin than 
■vidicn they are pb.ced simult.aneously. If the points of the com- 
p.isscs i’.rc unequally heated, the sensation of two contacts becomes 
confused. An anaemic condition, or a state of venous congestion, 
or the application of cold, or violent stretching of the skin, or the 
use of 'such substances as atropine, daturin, morphia, strychnine, 
alcohol, bromide of potassium, cannabin and hydrate of chloral 
blunt sensibility. The only active substance said to increase it 
is cafiein. 
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Absolute sensitiveness, as indicated by a sense of pressurOt bas 
been determined by various methods. Two different weights are 
placed on tnc part, and the smallest difference in weight that can 
be perceived is noted. Weber placed small weights directly on the 
skin; Aubert and Kammler loaded small plates; Dohrn madeu.se 
of a balance, having a blunt point at one end of the beam, resting on 
the skin, whilst weights were placed on the other end of the bram 
to equalize the pressure; H. Eulenberg invented an instrument like 
a spiral spring paper-clip or balance (the baracsthosiometer), having 
an index showing the pressure in grammes; F. Goltz employed 
an india-ruboer tube filled with water, and thi.s” to en.surc a constant 
surface of contact, bent at one spot over a piece of cork, i.s toucherl 
at that spot by the cutaneous part to be examined, and, l)y rhyth- 
mically exerted pressure, waves analogous to those of the arterial 
pulse are produced in the tube; and L. Ijindois inventerl a mercurial 
nalance, enabling him to make rapid variations in the weight without 
giving rise to any shock. These' methods have given the following 
general results, (i) The greatest iicutcncss is on the forehead, 
temple.} and back ot the hand and forearm, which detect a pressure 
of (V002 gramme; fingers detect o'oo^ to 0*015 gramme; tne chin, 
abdomen and nose 0-04 to 0 05 gramme. (2) Goitz^s method gives 
the same goTieral re.siilts a.s Weber's experiment with the com])asHes. 
with the exception that the tip of the tongue has its sensation of 

g res.sure much lower in the scfile tlian its .sensation of touch. (3) 
lulenborg found the following gradations in the fineness ot tlie 
pressure sense : the forehead, lips, back of the cheeks, and temples 
appreciate dilieronces of to 3^ (200 ; 205 to 300 : 310 grammes), 
llie back oi the last ])halanx of the fingers, the forearm, hand, 
first and second phalanges, the palmar surface of the hand, forearm 
and upper arm distinguish differences of to ^ (200 : 220 to 200 : 
210 grammes), I'he iront ol the leg and thigh is similar to the fore- 
arm. Then follow the back of the foot and toes, the sole of the foot, 
and tlie back of the leg and thigh. Dohrn placed a weight of 
I gramme on the skin, and then determined the least additional weight 
that could bo detected, with this rcriult : third plialanx of finger 
0*499 gramme; back of the foot, 0*5 gramme; second phalanx, 0*771 
•gramme; first phalanx, 0*82 gramme; leg. i gramme; back of hand, 
(•156 gr immo.s; palm, i*ioS grammes; patella, 1*5 grammes; fore- 
arm. I *99 grammes; umbilicus, 3*5 grammes; and back, 3*8 grammes. 
(4) In passing from light to heavier weights, the acuteness increases | 
at once, a maximum is reached, ancl then with heavy weights the | 
power of distingui.sbing the differoncc.s dimini.shcs. (5) A sensation i 
of pressure after the weights have been removed may be noticed 
(after- pressure sensation), especially if the weight be considerable, 
(6) Valentino noticed tJiat, if the finger were held against a blunt- 
tootliod wheel, and the wheel were rotated with a certain rapidity, 
he felt a smooth margin. This was experienced when the intervals 
of time between the contacts of successive teeth wore less than from 
liKr to ol a .second. The same experiment can be readily made 
by holding the finger over the holes in one of the outermost circles 
0/ a largo syren rotating q^uickly : the .sensiitions of individual 
holes become fused, so as to give rise to a feeling of touching a slit. 
(7) Vibrations of strings are detected even when the number is 
about 1500 per second ; above this the .sensation of vibration ceases. 
Dy attaching bristles to the prongs of tuning-forks, and bringing 
the.se into contact with the lip or tongue, sensations of a very acute 
character are experienced, wliich are most intense when the forks 
vibrate from 600 to 1500 per second. 

Information from Tactile Impressions.-— Theso enable us to come 
to the following conclusions. (1) We note the existence cl some- 
thing touching the sensory surface. (2) From the ijitensity of tlic 
sensation w’O determine the weight, tension or intensity of the 
pressure. This sensation is in the first instance referred to "tlie skin, 
but after the pressure has reached a certain amount muscular 
sensations arc also experienced — the so-called muscular sense. 
(3) The locality of the part touched is at once determined, and from 
this the probable ]iOsition of the touching body. Like the vi.sual 
field, to which all retinal impressions are referred, point for point, 
there is a tactile field, to which all points on the skin surface may be 
referreil. (4) liy touching a body at various points, from the 
difference ol pressure and from a comparison of the positions of 
various points in the tactile field we judge of the configuration of 
the body. A number of * tactile pictures are obtained by passing 
the skin over the touched body, and the sliape of the body is further 
determined by a knowlod/re of the mu.scular movements necessary 
to bring the cutaneous surface into contact with difierent portions 
of it. If there is abnormal dispkiccmcnt of position, a false con- 
ception may arise as to the shape of tlie lK>dy. Thus, if a small 
marble or a pea be placed between the index and middle finger so 
as to touch (with the palm downwards) the outer side of the index 
finger and the inner siae of the middle finger, a sensation of touching 
one round body is experienced; but if the fingers be crossed, so that 
the marble touches the inner side of the index finger and the outer 
side of the middle finger, there will be a feeling of two round bodies, 
because in these circumstances there is added to the feelings of 
contact a feeling of distortion (or of muscular action) such as would 
take pkice if the fingers, for purposes of touch, were placeil in that 
abnormal position. Acrain, as .showing that our knowle<lge of the 
tactile field is iirocise, there is the well-known fact that when a piece 
ol skin is tranSTilanted from the forehead to the nose, in the operation 


for removing a deformity of the nose arising from lupus or other 
ulcerative disease, the patient feels tlie new nasal part as if it were 
his forehead, and he may have the curious sensation of a nasal 
instead of a frontal headache. (3) From the number of points 
touched we judge as to the smoothness or roughness of a body. A 
body having a uniformly level surface, like a billiard ball, is .smooth; 
a liody having points irregular in size and number in a given area 
is rough ; and if tlie points are very close together it gives rise to a 
sensation, like that of the pile of velvet almost intolerable to some 
individuals. Again, if the pressure is so uniform as not to be felt, 
as when the body is immersed in water (paradoxical as this may seem, 
it is the case that the .sensation of contact is felt only at the limit 
of the fluid), we experience the sensation of being in conbict with a 
fluid. (6) Lastly, it would appear that touch is always the result 
of variation of pressure. No portion of the body when touching 
anything can be regarded as aD.solutely motionless, and the slight 
o.scillations of the sensory surface, and ip many cases of the body 
touched, produce those variations of pressure on which touch 
depends. 

To explain the phenomenon of the tactile field, and more especially 
the remarkable variations of tactile sensibility above described, 
various theories have been advanced, but none are satisfactory. 
(See article " Cutaneous Sensations by C. S. Sherrington in 
Sch&fer's Physiology, ii. 920). Research shows that the sensation 
of touch may be referred to parts of the skin which do not contain 
the special end organs associated with this sense, and that filaments 
in the Malpighian layer (the layer immediately above the papillae 
of the true skin) may form the anatomical basis of the sense. The 
skin may be regarded, also, as an extensive surface containing 
nervous arrangements by which we are brought into relation with 
the outer world. Accordingly, touch is not the only sensation 
referred to the skin, but we also refer sensations of temperature 
(heat and cold), and often those peculiar sensations which we call 
pain. 

Sensations of Temperature . — These depend on thermic irritation 
of the terminal organs, as proved by the following experiment of 
E. H. Welder : “If the elbow be dipped into a very cold fluid, the 
cold is only felt at the immersed pari of the body (where tlie fibres 
terminate) ; pain, however, is felt 111 the terminal organs of the ulnar 
j nerve, namely, in the finger points; this pain, at the .same time, 
deadens the local sensation of cold." If the sensation of cold were 
due to the irritation of a specific-neiv^e fibre, the sensation of cold 
would be referred to the tips ot the fingers. When any part of the 
skin is above its nonnal mean temperature, warmth is felt; in the 
opposite case, cold. The normal moan temperature of a given area 
varies according to the distribution of hot blood in it and to the 
activity of nutritive changes occurring in it. When the .skin is brought 
into contact with a good conductor of heat there is a sensation of 
cold. A sen.sation of beat is experienced when heat is carried to 
the skin in any way. The following are the chief facts that have 
been ascertained regarding the temperature sense: (i) E. H, 
Weber found that, with a skin temperature of from 15*5** C. to 35® C., 
the tips of the fingers can distinguish a difference of 0*25® C. to 0 2® C. 
Temperatures just below that of the blood (33*- 2 7^* C.) are 
distinguished by the most sensitive parts, even to 0*05° C. (2) The 
thermal sense varies in different regions as follows : tip of tongue, 
eyelids, cheeks, lips, neck, belly. The “ perceptible minimum " was 
found to be, in degrees C. : breast 0*4® ; back, 0*9® ; back of hand, 0*3® ; 
palm. 0 4®; arm, 0*2®; back of foot, 0*4®; thigh. 0*5®; leg, 0*6® to 0 2®; 
cheek, 0*4®; temple, 0*3". (3) If two different temperatures are applied 
aide by side and simultaneously, the impre.ssions often fu.se, es]}ecial]y 
if the areas are close together. (4) Practice is siiid to improve the 
thermal sense. (5) Sensations of heiit and cold may curiously 
alternate; thus when the skin is dipped first into water at 10® C. 
we leel cold, and if it be then dipped into water at 16® C. have at 
first a feeling of warmth, but soon again of cold. (6) The same 
temperature applied to a largo .area is not appreciated in the same 
w»ay a.s when ai)plicd to a small one ; thus the whole hand wdicu 
placed in water at 29*5® C. feels warmer tluin when a finger is 
dipped into w’ater at 32® C." 

There is every reiifion to hold that there are different nerve fibres 
and different central organs for the tactile and thermal sensations, 
but nothing definite is known. The one sensation undoubtedly 
affects the other. Thus the minimum distance at which two com- 
pass points are felt is diminished when one point is warmer than 
the other. Again, a colder weight is felt as heavier, “ so that the 
apparent difference of pressure becomes greater when the heaN-ier 
weight is at the same time cokler, and less when the lighter w‘eight 
is colder, and difference of pressure is felt with equal weights of 
unequal tomporaturc " (E. H. Weber). Great sensibility to differ- 
ences of temperature is noticed after removal, alteration by vesicants, 
or destruction of the epidermis, and in the skin affection called 
herpes zoster. The same occurs in some cases ot locomotor ataxy, 
Remo^’al of the epidermis, as a rule, increases tactile sensibility 
and the sense of locality. Increased tactile sensibility is tennei 
hyperpselaphesia. and is a rare jdienomenon in ner\^ous diseases. 
Paralysis of the tactile sense is called hypopselaphesia, whilst iU 
entire lo.ss is apsclaphesia. Frown -S4quard mentions a case in 
which contact of tw^o points gave rise to a sense of a third point of 
contact. Certain conditions of the nerve centres affect the sen.sc.s 
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both of touch and temperature. Under the influence of morphia 
the person may feel abnormally enlarged or diminishofl in size. As 
a rule the senses are aflectud simultaneously, but cases occur where 
one may bo affected more thiin the other. 

Sensations of heat and cold are chiefly referred to the skin, and 
only partially to some mucous membranes, such as those of the 
alimentary canal. Direct irritation of a nerve does not give ri.se 
to these sen s;xt ions. The exposed pulp of a diseased tooth, when 
irritated by hot or cold fluids, gives rise to pain, not to sensations 
of temperature. It has now been ascertained that there are minute 
areas on the skin in which sensations of heat and cold may bo more 
acutely felt than in adjoining areas; and, further, that there are 
points stimulated by addition of lieat, hot spots, while others are 
stimulated by withdrawal of heat, cold spots. 

A simple method of demonstrating this idicnoinenon is to 
use a solid cylinder of copper, 8 in, in length by J in. in thick- 
ness, and shari)cnecl at one end to a fine pencildike point. Dip 
the pointed end into very hot water, close the eyes, and touch 
parts of the skin. When a hot spot is touched, there* is an acute 
sensation of burning. Such a spot is often near a hair. Again, 
in another set of experiments, dip the copper pencil into ice-cold 
water and search for cold spots. Whtm one of those is touched, a 
sensjition of cold, as if concentrated on a point, is experienced. Thus 
it may be demonstrated that in a given area of skin there may be 
hot spots, cold spots and touch spots. 

Cold spots arc more abundant than hot s])()ts. The spots are 
arranged in curved lines, but the curve uniting a number of cold 
spots does not coincide with the curve forming a chain of hot spots. 
Dy Weber's method it will be found that we can (liscriminate cold 
spots at a shorter distance from each other than hot sj>ots. Thus 
on the forehead cold .spots have a minimum distance of 8 mm., and 
hot spots 4 mm.; on the skin of the breast, cold spots 2 mm., and 
hot spots 5 mm.; on the back, cold spots t*,5 mm., and hot .spots 

to <) mm.; on the back of the hand, cohl spots mm., and hot 
spots 4 mm.; on the palm, cold spots 8 mm., and hot spots 2 mm.; 
anfl on the thigh and leg. cold .spots 3 mm., and hot .si>ots 3*5 mm. 
Electrical and mechanical stimulation of the hot or cold spots call 
lorth the corresiamding .scMi.sfition. No terminal organ for dis- 
crimination of temperature has yet been found. It will btJ observed 
tluit the .sensation ol heat or cold is excited by change of temperature, 
and that it is more acute and definite the more sudden the change. 
Thus discrimination of temperature is similar to discrimination of 
touch, which di'pends on more or le.ss sudden change of pressure. 
'Phe term cold means, physiologically, the s(;n.sfition we experience 
wlien heat is ab.stracled, and the term heat, the sensation felt when 
lieat is added to the part. Thus wc are led to consider that the skin 
contains at least two kinds of sixtcific terminal organs for sensations 
of touch and temperature, and two sets of nerve (ibr(?s w*hich Ciirry 
the nervous impulses to the brain. In all probability, also, thc.s*c 
fibres: hsl.^•o different central endings, and in their course to the brain 
run in different tracts in the sjjinal cord. This will explain cases 
of disease of the central nerv'ous system in which, over certain areas 
of skin, sensations of touch have been lost v;hilc sensations of tem- 
perature and pain remain, or vice versa. Tactile and thermal 
impressions may influence each other, 'fhus a leg sent to “ .sleep " 
l)y pre.ssure on tlie sciatic nerve will be found to be less sensitive 
to heat, but distinctly sensitive to cold. In .some ca.ses of disease 
it has been noticed tlial the skin is .sen'-itivc to a temperature above 
that of the liml), but insensitive to cold. It is highly jirolxdilc that 
just as wc found in the case of touch (pressure), the terminal organs 
connected with the sense of temperature are the fine nerve filaments 
that have bcu n detected in the deeper strata of the Malpighian region 
of the epidermis, immediately above the true skin, and it is also 
])robablc that certain epidermic (epithelial) cells in that region 
play their part in the mechanism. Sen.sations of a jiainful character 
may al.so, in certain circumstances, be referred to the viscera, and 
to mucous and .serous .surfaces. Pain is not a sensation excited by 
irritating the end organs cither of touch or of temperature, nor 
even by irritating directly the filaments of a seiasory nerve, Kven 
if sensory nerves arc cut or bruised, as in surgical operations, there 
may be ho sensations of pain ; and it has been found that muscles, 
vessels and even the viscera, such as the heart, stomach, liver or 
kidneys, may be freely handled without giving rise to any feeling 
of pain, or indeed to any kind of sensation. These parts, in ordinary 
circumstances, appear to be insensitive, and yet they contain afferent 
nerves. If the sensibility of these nerves is heightened, or possibly 
if the sensitiveno.ss of the central terminations of the nerves is raised, 
then wc may have sensations to ivhich we give the name of pain. 
In like manner the skin is endowed with afferent nerves, distinct 
from those ministering to touch and to temperature, along which 
nervous impulses are consbintly flowing. When these nervous 
impulses reach the central nervous system in ordinary circum.stances 
they do not give rise to changes that reach the level of consciousnes.s, 
but they form, as it were, the warp and woof of our mental life, and 
they also affect metabolisms, that is to say, nutritive changes in 
nmny parts of the body. They may also, as is well known, affect 
unconsciously such mechanisms as those of the action of the heart, 
the calibre of the blood-vessels and the movements of resniration. 
If, however, this plane of activity is raised, as by intermittent 
pressure, or by inflammatory action, or by sudden changes oi 
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temperature, as in burning, scalding, &c., such nervous impulses give 
rise to pain. Sometimes pain is distinctly located, and in other 
cases it may be irradiated in the nerve centres, and referred to areas 
of skin or to regions of the body which are not really the .seat of 
the irritation. Thus irritation of the liver may cause pain in the 
shoulder; disease of the hip-joint often gives rise to pain in the knee; 
and renal colic, due to the passage of a calculus down the ureter, 
to severe pain even in the aluiomitvil walls. The.se arc often 
termed reflex fains, their interpretation is of great importance 
to physicians in the diagnosis of disease. 'I'heir frequent occurrence 
has also direct.txl attention to the distribution in the skin and 
termination in the brain of the sensory nerves. It is also notice* 
able that a sen.sfirion 0/ pain gives us no information as to its 
cause; we simplv have an agonizing sensation in a part to which, 
hitherto, wc probably referred no sensations. The acuteness or 
intensity of pain depends partly on the intensity of the irritation, 
and prtly on the degree of excitability of the sensory nerves at 
the time. 

Pain . — In addition to sensation.s of touch and ot temperature 
reforred to the skin, there is still a third kind of scns*ition, unlike 
cither, namely, jiain. This sensation cannot be supposed to be 
excited by irritations of the end organs of touch, or of specific: 
thermal end organs (if there be such), but ratlur to irritation oi 
ordinary sensory nerves, and there is every reason to believe that 
painful impressions make their way to the brain along special tracks 
in the spinal cord. If we consider our men till condition as regards 
sensation at any moment, we notices numerous sensations more or 
less definite, not referred directly to the surface, nor to external 
objcHits, such as a feeling of general comfort, free or impeded breath- 
ing. hunger, thirst, malaise, horror, fatigue and pain, These are 
all caused by the irritation of ordinary sensory lUTves in dillereiil 
localities, and if the irritation of such nerves, by chemical, thermal, 
mechanical or nutritional stimuli, jiasses beyond a certain maximum 
point of intensity the result is pain. Irritation of a nerve, in accord- 
ance with thii law of " peripheral reference of sensation," will cause 
pain. Sometimes the irritation applied to the trunk of a .sensory 
nerve may be so intense as to destroy its normal function, and lo.ss 
of sensation or anaesthesia results. If then the stimulus be increa.sed 
further, pain is excited which is nderrod to the end of the nerve, with 
the result of producing what has htnjn called anaesthesia dolorosa. 
Pains frequently cannot be distinctly located, probably owing t<» 
the fact of irradiation in the nerve centnjs and subsecjucnt reference 
to areas of the body which arc not really the scat of irritations. 
The inten.sity of pain depends on the dt‘groe of excitability of the 
sensory nerves, whilst its massiveness depends on the number oi 
nerve libre.s alfoctod. The quality of the pain is probably produced 
by the kind of irritation of the nerve, as affected by the structurt> 
of the part and the greater or less continuance of severe j}ressure, 
Thu.s there arc piercing, cutting, boring, burning, throbbing, pressing, 
gnawing, dull and acute varieties of p«i.in, Sometimes the (excitability 
of the cutaneous nerves is so great tlial a breath of air or a delicate 
touch may give rise to suffering. This hyf>eralgiu is found in 
inflammatory affections of tin.: skin. In ncwalgia the pain is charac- 
terized by its cliaracter of shooting along the course of the nerve 
and by severe exacerbations. In many jiervous diseases there 
arc disordercjd sensations referred to the skin, such as alterna- 
tions of heat and cold, burning, cretq)ing, itching and a feeling as 
if in.sects were crawling on the surface (formication). 1'his con- 
dition is Icniuul fmralgia. The* t(‘rm hyfalgia is applied to a 
diminution and analgia to paralysis of pain, as is produced by 
anaesthetics. 

Muscular Sense . — The .stni.sory imprcjssions considered in this 
article arc closely related to the so-called muscular sen.se, or tliai 
sense or feeling by which we arc aware of the state of the muscles ol 
a limb as regards contraction or relaxation. Some have held that 
the muscular sense is n*ally due to greater or l( 5 .ss stretching of the 
.skin and therefore to irritation of the nerves of that organ. Tluit 
this is not the case is evident from the fact that disordered move- 
ments indicating perversion or loss of this sens(5 arcs not affected by 
removal of the skin (Claude Bernard). I'lirlher, cases in the human 
being have been noticed whore there was an (-ntire loss of cutaneous 
sensibility whilst the muscular .sense was unimpaired. It is also 
known that muscles po.sscss sensory nerves, giving rise, in certain 
circum.stance.s, to fatigue, and, when strongly irritated, to the pain 
of cramp. Muscular sensations arc really excited by irritation of 
sensory nerves passing from the muscles themselves. There are 
specialized spindlc-like bodies in many mu.scles, and there are organs 
connected with tendons which arc regarded as sensory organs by 
which pressures arc communicated to sensory ncrve-filameiits- 
Wc are thus made conscious of whether or not the muscles are 
contracted, and of the amount of contraction ncicessary to overcome 
resistance, and this knowledge enables us to judge of the amount 
of voluntary impulse. I/>ss or diminution of the muscular .sense is 
seen in chorea and especially in locomotor ataxy. Increa.se of it is 
rare, but it is seen in the curious affection called anxietas iibiarum, 
a painful condition of unrc.st, which leads to a continual change in 
the position of the limbs (setj Kquilibrium). (J. G. M.) 

TOUL| a garrison town of north-c istern France, capital of an 
arrondissement in the department of Meurthe-et-Moselle, 21 m. 
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W. of Nancy on the Easteni railway. Pop. (1906), town, 9533 ; 
commune, 13,663. Toul is situated in a plain on the left bank 
of the Moselle, which skirts the town on theS. and S. E., while 
on the N. it is bordered by the Mamc-Rhine canal. It is princi- 
pally important as being the centre of a great entrenched camp 
close to the German frontier. Immediately after the Franco- 
German War the whole system of frontier defence was revised, 
and of all the new fortresses of the Meuse and Moselle Toul is 
perhaps the most formidable. The works were begun in 1874 
by the construction of four outlying forts north, north-east 
and south of the town, but these soon became merely 

an inner line of defence. The principal defences now lie 
much farther out on all sides. The west front of the 
new line of forts occupies a long line of high ground (the 
watershed of the Meuse and the Moselle), tlie north front, 
about 4 m. from Toul, is in undulating country, while facing 
tow'ards Nancy and forming the chord of the arc which 
the Moselle describes from Fontenay below to Villey-le-Sec 
above, is the strong east front, the outlying works of which 
extend far to the east (Fort Frouard and other works 

about Nancy) and to the south-east (Pont St Vincent). 
'Ilic south front extends from the Moselle at Villey-le- 

Sec south-we.stwards till it meets the southern end of the 
west front on the high ground overlooking the Meuse 

valley. The fort at Pagny on the Meu.se to the south-west 
may be considered an outwork of this line of defence. The 
perimeter of the Toul defences proper is nearly 30 m., and 
their mean distance from the town about 6 m. Northward, 
along the Meuse, Toul is connected with the fortress of Verdun 
by the “ Meuse line ” of barrier forts, the best known of which 
are Gironville, Liouville and Troyon. Soupi of Toul the country 
was purposely left unfortified as far as Epinal {q,v) and this 
region is known as the Troude d^Epinal 

The town itself forms an oval within a bastioned enceinte 
pierced by three gateways. It has two important churches. 
That of St Jvtieime (formerly a cathedral) has a choir and 
transept of the 13th century; the nave and aisles are of the 14th, 
and the facade, the finest part of the building, of the last half of 
the 15th, The two western towers, which have no spires, reach 
a hcigdit of 246 ft. The two large lateral (’l)apels of the riave are 
in the Renaissance style. The chief features of the interior 
arc its stained glass and organ loft. South of the churc’h there 
is a fine cloister of the end of the T3th century which w^as 
much damaged at the Revolution. The church of St 1 
Gengoult, which dat(\s chiclly from the late 13th or early 14th 
century, has a fa<;;adc of the 15th century and a cloister in the 
Flamboyant Gothic style of the i6th century. The hotcl- 
de-villc occupies a building of the 18U1 century, once the epis- 
copal palace, and contains the library and museum. Toul 
is the seat of a sub-prefect, and has a tribunal of commerce 
and a communal college among its public institutions. The 
industries include the manufacture of porcelain ; trade i.s in 

wine and brandy. , . 

Toul (Jullum) is one of the oldest towns of France ; originally 
capital of the Leuci, in the Bclgic Confederation, it acquired 
great importance under the Romans. It was evangelized by 
St Mansuy in the latter half of the 4th century, and became 
one of the leading sees of north-cast Gaul. After being sacked 
successively by Goths, Burgundians, Vandals and Huns, Toul 
was conquered by the Franks in 450. Under the Merovingians 
it was governed by counts, assisted by elective officers. The 
bishops became sovereign counts in the loth century, holding 
only of the emperor, and for a period of 300 years (13th to rfith 
centuries) the citizens maintained a long struggle against 
them. I'ogcther with Verdun and Metz the town and its 
domain formed the territory of the Trois-E veches. Toul wa.s 
forced to yield for a time to the count of Vaud^mont in the 12th 
century, and twice to the duke of Lorraine in the 15th, and wa.s 
thrice devastated by the plague in the i6th century. Charles V. 
made a solemn entry into the town in 1544, but in the following 
year, at the instance of the cardinal! of Lorraine, it placed 
under the perpetual protection of the kings of France. 


Henry IL took possession of the Trois-Eve^es in 1552, but the 
territory was not officially incorporated with France till 1648. 
Henry IV. was received in state in 1603, and in 1637 the 
parlemcnt of Metz was transferred to Toul. In 1700 Vauban 
reconstructed the fortifications of the town. In 1790 the 
! bishopric was suppressed and the diocese united to that of 
Nancy. Toul, which had then no modem defences, capitulated 
in 1870 after a bombardment of twelve days. 

TOULON, a seaport and first-class fortress and naval station 
of France, department of Var, capital of the arrondi.ssement 
of Toulon, on the Mediterranean, 42 m. E.S.E. of Marseilles. 
Pop. (1886), 53,941 ; (1901), 101,602. The bay, which 
opens to the east, has two divisions, the Grande Rade 
and the Petite Rade ; it is sheltered on the north and 
west by high hills, closed on the south by the peninsula of 
capes Sici(§ and C6pet, and protected on the east by a huge 
breakwater, the entrance, 1300 ft. wide, being defensible by 
torpedoes. A ship coming from the open sea must first 
pass the forts of St Marguerite, of Cap Bnin, of Lamalgue 
and of St Louis to the north, and the battery of the signal 
station to the south; before reaching the Petite Rade it must 
further pass under the guns of the battery of Le Sakit to the 
east, and of the forts of Balaguier and L’Aiguillette to the west. 
The Bay of La Seyne lies w'est of the Petite Rade, and is 
defended by the forts of Six-Fours, NapoMon (formerly Fort 
(kire), and Malboiisquct, and the batteries of Les Ar^nes and 
Lcs Gaus. To the north of Toulon rise the defensive works 
of Mont Faron and lort Rouge, to the east the forts of Ariigucs 
and St Catherine, to the north-east the formidable fort of 
Condon, and to the south-east that of Colie Noire, respectively 
dominating the highway into Italy and the valley of Hy^res 
with the Bay of Carqueiranne. The town, enlarged to the 
north under the Second Empire, has on that side a fine modern 
quarter; but in the old town the streets are for the most part 
narrow, crooked and dirty, and to their insanitary state the 
cholera epidemic of 1884 was attributed. The chief buildings 
are the former cathedral of St Marie Majeure (from the 5th 
century Toulon was a bishop’s see till 1801, when it w'as annexed 
to that of Fr6jus), the church of St Louis, the naval and military 
hospitiil, with a natural history collection and an anatomical 
miiseum attached, a naval school of medicine, a school of 
hydrography, and laige barracks. In 1883-1887 a handsome 
Renaissance building was erected to ac^commodate the picture 
gallery and the town library. The monument in com- 
memoration of the centenary of the French Revolution wa.s 
erected in 1890 in the Place dc la Libert^, the finest in the 
new^ tow'n. The imports are wine, com, wood, coal, hemp, iron, 
sugar, cofTcc and fresh fish; the exports are salt, c()pper ore, 
barks for tanning and oils. The principal industries, apart 
from the arsenal, are shipbuilding, fishing, lace-making and 
wine-growing. Toulon possesses an observatory and a 
botanical garden. The interesting buildings and gardens of 
the hospital of St Mandricr stand on the peninsula of Cape 
Cepet, and near them is the lazaretto. 

Toulon is the most important of tho French dockyards, and is 
the headquarters of the Mediterranean fleet. The arsenal, which 
was created by Louis XIV.~ Vauban being the engineiir of the 
works — lies on the north side of the Petite Rade. This is ap- 
proached from the Grande Hade by passages at the north and 
.south ends of a long breakwater which extends from the direction 
of Lc Mourillon towards tho C^pet Peninsula. The water space 
w'ithin the moles amounts to about 150 acres, while the (^uays 
approach 4 m. in length, Outside in the Petite Rade is a splendid 
protected anchorage for a great fleet, the whole being commanded 
iw many forts and batteries. There arc four great basins ap- 
proached from the Petite Rade— the Vicllc Darse, to the east, 
on the side of Le Mourillon; the Darse Vauban, next to it; and the 
Darse de Castigneau and the Darse Missiessy, farther to the west. 
In the Parse Vauban arc three dry docks, two of them 24O ft. long, 
with a depth of water on the sill of about 20 ft.; while the third 
is 283 ft. long, with a depth of over 24 ft. Three other dry docks are 
in tJic Darse dc Castigneau, of which one is in two sectioas. The 
largest of the docks is 385 ft. long, and the depth of water on the 
siU in all these docks averages 30 it. In the Parse Mjssiessy are 
two drv docks, 426 ft. long, with a depth on the sill of oyer 32 ft. 
There are several building slips, and the yard is supplied witli 
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a gun foundry and wharf, fitting-shops, boiler works, victualling 
and other establishments, rolling mills and magazines. Le Mourillon 
is a subsidiary yard at Toulon, devoted chiefly to ship-building, 
and possessing large facilities, including five covered slips. 

The Roman Telo Maitius is supposed to have stood near 
the lazaretto. The town was successively sacked by 

Goths, Burgundians, Franks and Saracens. During the 
early middle ages, and till conquered by Charles of Anjou 
in 1259, it was under lords of its own, and entered into alli- 
ance with the republics of Marseilles and Arles. St Louis, 
and especially Louis XIL and Francis 1 . strengthened 

its fortifications. It was seized by the emperor Cliarlcs V. 
in 1524 and 1536. Henry IV. founded a naval arsenal at 
Toulon, which was further strengthened by Richelieu, and 
Vauban made the new dock, a new enceinte, and several 
forts and batteries. In 1707 the town was unsuccessfully 
besieged by the duke of Savoy, Prince Eugene and an English 
fleet. In 1720 there was an outbreak of tlic plague. In 1792 
after great and sanguinary disorder, the royalists of the town 
sought the support of the English and Spanish fleets cruising 
in the neighbourhood. The Convention having replied by 
putting the town “ hors la loi,'’ the inhabitants opened their 
harbour to the English, 'fhe army of the republic now (1793) 
laid siege to the town, and on this occasion Napoleon Bonaparte 
first made hi.s name as a .soldier. The forts commanding the 
tow'll having been taken, the English ships retired after setting 
fire to the arsenal. The conflagration was extinguished by 
the prisoners, but not before 38 out of a total of 56 vessels had 
bc(?n destroyed. Under the Directory Toulon biM:ame the 
most important French military fort on the Mediterranean: 
here Napoleon organized the Egyptian campaign, and the 
expedition against Algiers set out from Toulon in 1830. The 
fortifications have been strengthened by Napoleon 1 ., Louis 
Philippe, Napoleon IIL, and since 1870. 

Batth of Toulon , — This naval battle took place on the nth of 
February 1 7.1.1, near the port of Toulon. A ilritish llet^t of thirty 
sail of the lino under command of Thomas Matlrew.s, who combined 
tlic offices of naval coinmandor- in- chief in the Mediterranean aud 
envoy to the courts of Sardinia and the Italian princcr., ongaged 
a combined force of Spaniards under Don Jos6 Navarro and French 
under M. dc Court, They were in all Iwcnty-sevon sail. The allies 
left Toulon on the oth of February. Math<?ws w-as at anchor in 
Ily^rcs Day to w’atch them, for though Franc(? and Croat Britain 
were alreaxly engaged as allies on opposite sid<'s in the War of the 
Austrian Succession, there had been no declaration of war between 
them. It was known that the allies meant to transfer Spanish 
trcoj)S to Italy to serve against the Austrians, and Mathews Jiad no 
hesitation in attacking tlicm, Great Britain being at war with 
Spain. He left Ilydres in very light wind with a heavy westerly 
swell, and with his fleet in confusion. The British ships were strag- 
gling over a distance of ten miles, but he pul himself between the 
enemy and I'oulon. Matiicws was on bad terms with hi.s second 
in command, Lcstock, who commanded the rear division and showed 
little disposition to support his superior. By the morning of the 
nth the int(?rval between the van and centre of the British fleet 
and it.s rear had increased in the light breezes, and also through 
the voluntary or involuntar>’ misapprehension of Mathew s's orders 
by Lestock. The allies were in a fairly wedl-formcd line, heading 
to the south, and southward of the British, Mathews jnirsucd, 
and at 1.30 p.m., when his leading ship was abreast of the centre 
ship of the allies, he attacked. Some hot fighting took place 
between Mathews and the Spaniards who formed the allied rear. 
The action was notable as the last occasion on which an attempt 
was made to use a fireship on the open sea. One w’as sent against 
the " Real " the Spanish flagship, but she was reduced to a 
sinking state by the fire of the Spaniards, and blcjw up prematurely, 
with the loss of all on board. At about five o'clock, the French 
in the van turned back to support the Spaniards, and Mathews drew 
off. One Spanish ship, the Poder '* (fio), which had .surrendered 
was recaptured, and then set on fire by the allies. Mathews made 
only a feeble attempt to renew the battle on the following days, 
and on the X3th returned towards the coast of Italy, which he said 
he had to defend. The British rear division had not come into 
action at all. 

The battle, though a miserable affair in itself, is of great impor- 
tance in naval history because of the pronouncement of doctrine 
to which it led. Mathews, who was dissatisfied with his subordinate, 
Lestock, suspended him from command and sent him home for 
trial. Several of the captains had behaved ill, and the failure of 
a superior British fleet to gain a success over the allies caused 
extreme discontent at home. A parliamentary inquiry was opened 


on the I2th of March 1745, which on the i8ih of April, after a 
confused investigation, ended in a petition to the king to order 
trials by court martial of all the officers accused of misconduct. 
A long series of courts martial began on t'le iilh of September 
1745. and did not end till the 2.«nd of October 17.^0. Several 
capt^uns were sentenced to be dismissed the service. Lestock >vas 
acquitted, but Mathews was condemned and sentenced to ilis- 
missal. The fimling o£ the court, which blamed the officer who 
actually fought, and acquitted the other who ditl not, puzzled and 
angered public opinion. Tlic technical points were not aj^ircci- 
ated by laymen. The real evil done by the condemnation of 
Mathews was not undersloi)d even in the navy. Mathews was 
blamed on the ground that he had not wailed to engage till his 
van ship was abreast of the van ship of the euemy. By this declara- 
tion of principle the court confirmed the iormal system of naval 
tactics which rendered all sea-fighting between tujual or nearly 
equal forces so ineffective for two generations. 

Sec Beatson, Naval and Military Memoirs, i. 197 seep (London, 
1804), a full and fair narrative* (D. H.) 

TOULOUSE, LOUIS ALEXANDRE D£ BOURBON, Count of 
i (1678-1737), third son of Louis XIV. and Mmc de Montespan, 
I was born on tlie 6th of June 1678. At the ago of five he was 
I created admiral of France. He distinguished himself during 
• the War of the Spanish Succe.ssion, and iiillitlt'd a severe 
: defeat on Admiral Rookc near Malaga in .1704. He kept 
' aloof from the intrigues of his sistcr-in-lavv, the duehe.ss 
j Maine, and died on the 1st of December 1737. Hi.s son, L()iii.s 
I Jean Marie dc Bourbon, due de Pentlii^vre ( 1 725--1 793), sut^eet^tled 
his father in his posts, among others in that of grand admiral, 
He served under Marshal do NoaiJlos, and fought brilliantly 
! at Dettingcn (1743) and Fontenoy (1745). lie then lived in 
1 retreat at Ramboiiillet and Sccaiix, protecting men of letters, 
and particularly the poet Florian, and dispensing charily. 
He lost his son, the prince of Lamballe, in 17^8, and survived 
his daughter-in-law, Louise Marie ‘J'iierc\sc of Savoy-Clarignan, 
the friend of Marie Antoinette, who was killed by the populace 
on the 3rd of September 1792. He died on lbi‘ 4lh of March 
T793; his (laughter and h(‘ir(?ss, Louise Marie A(l(SIaide, married 
Piiilippe (lCgalit6), duke of Orleans. 

TOULOUSE, a (dly of south- w(}s tern France, capital of the 
' department of Hautc-Garonm^, 443 m. S. by W. of Paris by 
I the Orleans niilw'ay, and 159 m. S.lt. of Borckvaiix by the 
Southern railway. Pop. (1906), t(nvn, 125,856; commune, 
149,438. Toulouse is .situated on the right bank of iheGaroniU', 
wiiicii here changes a north-cast(‘rly for a north-wt‘sterly 
direction, describing a curve round which the (‘ity extends in the 
form of a crescent. On the left bank is the suburb of St Cypriem, 
which is exposed to the inundations of the river owing to its 
low situation. I'he river is spanned by three bridges — that 
! of St Pierre to the north, that of St Michel to Iho south, anrl 
i the Pont Neuf in the centre; the la.st, a fine structure of sevcai 
arches was begun in 1543 by Nicolas Baehclier, the f.(.ulptor, 
whose work is to be seem in many of tht; churches and mansions 
of the city. East and north of the city runs the Canal du 
Midi, which here joins the lateral canal of the Garonne. Betweem 
the Canal du Midi and the city proper extends a long line of 
boulevards leading southwards by the A1I(3C St F^tiennc to the 
Grand Rond, a promenade whence a series of aI 16 e.s branch out 
in all directions. South-west the Allee St Miclud leads towards 
the Garonne, and south the Grande Allie towards the Faubourg 
St Michel. These boulevards take the place of the old city 
walls. Between them and the canal lie the more modern 
faubourgs of St Pierre, Arnaud-Bernard, Matubiau, A'c. The 
Place du Capitole, to which streets converge from every .side, 
occupies the centre of the city. Two broad straight thorough- 
fares of modern construction, the Rue de Metz and the Rue 
d’Alsacc-Lorraine, intersect oik? another to the south of this 
point, the first running ca.st from the Pont Neuf, the other 
running north and south. The other .streets are for the most 
part narrow and irregular. 

The most interesting building in Toulouse is the church of St 
Sernin or Satumin, whom legend represents ns the first preacher 
of the gospel in Toulouse, whwe he was perhaps martyred about 
the middle of the 3rd century. The choir, the oldest part of the 
present building, was consecrated by Urban II. in 1096. The 
church is the largest Romanesque basilica in existence, being 
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375 ft. from east to west and 2 to ft. in extreme breadth. The nave 
( 1 2th and 1 3th centuries) has double aisles. Four pillars, supporting 
the central' tower, are surrounded by heavy masonry, which some- 
what spoils the general harmony of the interior. In the southern 
transept is the “ portail des comtes,** so named because near it 
lie the tombs of William Taillefer, Pons, and other early counts 
of Toulouse. The little cliapel in which these tombs (ascribed 
to the nth century) are found was restored by the capitols of 
Toulouse in 1648. Another chapel contains a Byzantine Christ 
of late 11th-century workmansnip. The choir (nth and 12th 
centuries) ends in an apse, or rather chevet, surrounded by a range 
of columns, marking off an aisle, which in its turn opens into five 
chapels. The stalls arc of 16th-century work and grotesquely 
carved. Against the northern wall is an ancient table d'autel, 
which an 11th-century inscription declares to have belonged to 
St Semin. In the crypts arc many relies, which, however, were 
robbed of their gold and silver .shrines during the Revolution. 
On the south there is a fine outer porch in the Renaissance style; 
it is surmounted l>y a representation of the Ascension in Byzantine 
style. The central tower (13th century) consists of five storey.s, 
of which the two highest are of later date, but harmonize with the 
three lower ones. A restoration of St Sernin w'as carried out in 
the 19th century by Viollet-le-Duc. 

The cathedral, dedicated to St Stc))hen, dates from three different 
e])Ochs. The walls of the nave belong to a Romanesque cathedral 
of the nth century, but its roof dates from the first half of the 
T3th century. The choir was begun by Bishop Bertrand do 
rile (c, 1272), who wished to build another church in place of 
the old one. Tliis wish was unfulfilled and the original nave, 
the axis of which is to the south of that of the choir, remains. 
The choir was burned in 1690 but restored soon after. It is sur- 
rounded by seventeen chapels, finished by the cardinal d 'Orleans, 
nephew of Louis XL. about the beginning of the i6th century, and 
adorned with glass dating from the 15th to the 17th century. 
The western gate, flanked by a huge square tower, w'as con- 
structed by Peter du Moulin, archbishop of Toulouse from 1439 
to 1451. It has been greatly buttered, and presents but a poor 
approximation to its ancient beauty. Over this gate, wdiich 
was once ornamented with the statues of St Sernin, St Exupcriiis 
and the twelve apostles, as well as those of the two brother arch- 
bishops of Toulouse, Denis (1423-1439) and Peter du Moulin, there 
is a beautiful i3th-c<mtury rose-window, whose centre, however, 
is not in a perpendicular line with the point of the Gothic arch 
below. 

Among other remarkable churches may be noticed Notre- Dame 
dc la Daiirade, near the Pont Ncuf , built on the site of a 9th-centur>^ 
Benedictine ai)l)Cy and reconstructed towards the end of the i8th 
century; and Nolrc-Dame dc la Dalbade; perhaps existing in the 
iith, but in its present form dating from the KHh century, with 
a fine Renaissance portal. The church of the Jacobins, held by 
Viollet-le-Duc to be " one of the most beautiful brick churches 
constructed in the middle ages," was built towards the end of 
the 13th century, and consists of a nave divided into two aisles 
bv a range of columns. The chief exterior feature is a beautiful 
octagonal belfry. The church belonged It) a Dominican monastery, 
of which part of the cloister, the refectory, the chapter-hall and the 
cliapel also remain and arc utiliz-ed by the lyc6e. Of the other 
secular buildings the most noteworthy are the caiiitolc and the 
mtiseum. The capitolc has a long Ionic favade built from 1750 
to 1760. The theatre is situated in the left wing. Running along 
almost the whole length of the first floor is the salle des illustres 
.'idorned with modern paintings and sculptures relating to the history 
of the town. The museum (opened in 1795) occupies, besides a 
large modern building, the church, cloisters and other buildings 
of an old Augustinian convent. It contains pictures and a splendid 
collection of antitjuities, notably a series of statues and busts of 
Roman emperors and others and much Romanesque sculpture, 
'fherc is an auxiliary museum in the old college of St Raymond. 
The natural history museum is in the Jardin des Plantes. The 
law courts stand on the site of the old ChSteau Narbonais, once 
the residence of the counts of Toulouse and later the seat of the 
])arlement of Toulouse. Near by is a statue of the jurist Jacques 
Ciijas, born at Toulouse. 

Toulouse is singularly rich in mansions of the 16th and 17th 
centuries. Among these may be mentioned the H6tel Bernuy, 
a fine Renaissance building now used by the lyc6c and the H6tel 
d’Ass6zat of the same period, now the property of ihc Acad^mie 
des Jeux Floraux (see below), and of the learned societies of tlic city. 
In the court of the latter there is a statue of C16mcncc Isaure, a 
lady of Toulouse, traditionally supposed to have enriched the 
Acaddmie by a bequest in the 15th century. The Maison de Pierre 
has an elaborate stone facade of 1612. 

Toulouse is the seat of an archbishopric, of a court of appeal, 
a court of assizes and of a prefect. It is also the headquarters 
of the XVII. army conis and centre of an educational circum- 
scription (aeadimie). ITiere are tribunals of first instance and of 
commerce, a board of trade- arbitration, a chamber of commerce 
and a branch of the Bank of France. The educational institutions 
include faculties of law, medicine and pharmacy, science and 
letters, a Catholic institute with faculties of theology and letters, 


higher and lower ecclesiastical seminaries, lyc^s and training colleges 
for both sexes, and schools of veterinary science, fine arts and 
industrial sciences and music. 

Toulouse, the principal commercial and industrial centre of 
Languedoc, has important markets for horses, wine, grain, flowers, 
leather, oil and farm produce. Its pastry and other delicacies 
are highly esteemed. Its industrial astablishmonts include the 
national tobacco factory, flour-mills, saw-mills, engineering work- 
shops and factories for farming implements, bicycles, vehicles, 
artificial manures, paper, boots and shoes, and flour pastes. 

Tolosa, chief town of the Volcae Tectosages, does not 
seem to have been a place of great importance during the early 
centuries of the Roman rule in Gaul, though in 106 b.c. the 
pillage of its temple by Q. S. Cepio, afterwards routed by the 
CimW, gave rise to the famous Latin proverb hahet aurum 
Tdosanum, in allusion to ill-gotten gains. It possessed a 
circus and an amphitheatre, but its most remarkable remaias 
are to be found on the heights of Old Toulouse (vetus Tolosa) 
some 6 or 7 m. to the east, where huge accumulations of 
broken pottery and fragments of an old earthen w^all mark 
the site of an ancient .settlement. The numerous coins that 
have been discovered on the same spot do not date back farther 
than the and century b.c., and seem to indicate the position 
of a Roman manufacturing centre then beginning to occupy 
the Gallic hill-fortress that, in earlier days, had in times of 
peril been the .stronghold of the native tribes dwcilling on the 
river bank. Tolosa docs not seem to have been a Roman 
colony; but its importance must have increased greatly towards 
the middle of the 4th century. It is to be found entered in 
more than one itinerary dating from about this time; and 
Ausonius, in his Ordo nohilium urhium, alludes to it in terms 
implying that it then had a large population. In 419 it was 
made the capital of his kingdom by Wallia, king of the Visigoths, 
under whom or whose successors it became tlic scat of the 
great Teutonic kingdom of the West-Goths— a kingdom that 
within fifty years had extended itself from the Loire to Gibraltar 
and from the Rhone to the Atlantic. On the defeat of Marie 
IL (507) Toulouse fell into the hands of Clovis, who carried 
away the royal treasures to Aiigoulgmc. Under the Merovingian 
kings it seems to have remained the greatest city of southern 
Gaul, and is said to have been governed by dukes or counts 
dependent on one or other of the rival kings descended from 
the great founder of the Frankish monarchy. It figures pro- 
minently in the pages of Gregory of Tours and Sidonius 
Apollinaris. About 628 Dagobcii erected South Aquitaine 
into a kingdom for his brother Charibert, who chose Toulouse 
as his capital. For the next eighty years its history is 
obscure, till we rtitirh the days of Charles Martel, when it 
W'as besieged by Serna, the leader of the Saracens from Spain 
715-720), but delivered by Eudes, “ princeps Aquitaniae,'’ 
in whom later writers discovered the ancestor of all the 
later counts of Toulouse. Modern criticism, however, has 
discredited this genealogy; and the real history of Toulouse 
recommences in 780 or 781, when Charlemagne appointed his 
little son Louis king of Aquitaine, with Toulouse for his chief 
city. 

During the minority of the young king his tutor Chorson 
ruled at Toulouse with the title of duke or count. Being 
deposed at the Council of Worms (790), he w'as succeeded by 
William Courtnez, the traditional hero of southern France, 
who in 806 retired to his newly founded monastery at Gellonci 
where he died in 812. In the unhappy days of the emperor 
I.,ouis the Pious and his children Toulouse suffered in common 
with the rest of western Europe. It was besieged by Charles 
Uie Bald in 8441 and taken four years later by the Normans, who 
in 843 had sailed up tlie Garonne as far as its walls. About 852 
Raymond I., count of Quercy, succeeded his brother Fridolo as 
count of Rouergue and Toulouse ; it is from this noble that all 
the later counts of Toulouse trace their descent. Raymond I.^s 
grandchildren divided their parents* estates ; of these Ray- 
mond 11. (d. 924) became count of Toulouse, and Ermengaud, 
count of Rouergue, while the hereditary titles of Gothia, Quercy 
and Albi were shared between them. Raymond II.*s grand.son, 
William Taillefer (d. c. 1037), married Emma of Provence, and 
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handed down part of that lordship to his younger son Bertrand.' 
William^s elder son Pons left two children, of whom William IV. 
succeeded his father in Toulouse, Albi, Quercy, &c.; while 
the younger, Raymond IV. of St Gilles (c. 1066), made him- 
self master of the vast possessions of the counts of Rouergue, 
married his cousin the heiress of Provence, and about 1085 began 
to rule the immense estates of his elder brother, who was still 
living. 

From tliis time the counts of Toulouse were the greatest 
lords in southern France. Raymond IV., the hero of Sie first 
crusade, assumed the formal titles of marquis of Provence, 
duke of Narbonne and count of Toulouse. While Raymond 
was away in the Holy Land, Toulouse was seized by William 
IX., duke of Aquitaine, who claimed the city in right of hi.s 
wife Philippa, the daughter of William IV., but was unable 
to hold it long (1098-1100). Raymond\s son and successor 
Bertrand followed his father’s example and set out for the 
Holy Land in T109, leaving his great estates at his death to 
his brother Alphonse Jourdain. The rule of this prince was 
disturbed by the ambition of William IX. and his grand-daughter 
Eleanor, who urged her husband Louis VII. to support her 
claims to Toulou.se by war. On her divorce from Louis and 
her marriage with Hcnr>^ II., Eleanor’s claims passed on to thus 
monarch, who at last forced Raymond V. to do him homage for 
Toulouse in 1 1 73. Raymond V., the patron of the troubadours, 
died in 1194, and was succeeded by his son Raymond VL, 
under whose rule Languedoc was desolated by the crusadens of 
Simon de Montfort, who occupied Toulouse in 1215, lost 
his life in besieging it in 1218. Raymond VII., the son of 
Raymond VI. and Princess Joan of England, .succeeded his 
father in 1222, and died in 1249, leaving an only daughter 
Joan, married to Alfonso the brother of Louis IX. On the 
death of Alfonso and Joan in 1271 the vast inheritance of the 
counts of Toulouse lapsed to the Crown.**^ From the middle 
years of the 12th century the people of Toulouse seem to have 
begun to free themselves from the most oppressive feudal 
dues. An act of Alphonse Jourdain (1141) exempts them from 
the tax on salt and wine; and in 1152 we have traces of a ' 
“ commune consilium Tolo.sae ” making police ordinances in 
its own name ** with the advice of I-x)rd Raymond, count of 
Toulouse, duke of Narbonne, and marquis of Provence.” This 
act is witne.ssed by six ** capitularii,” four duly appointed 
judges (judices constituli), and two advocates. Twenty-three 
years later there are twelve capitularii or consuls, six for the 
city and six for its suburbs, all of them elected and .sworn to do 
justice in whatever municipal matters were brought before 
them. In 1222 their number was increased to twenty-four; 
but they were forbidden to touch the city property, which 
was to remain in the charge of certain communarii ” chosen 
by themselves. Early in the 14th century the consuls took 
the name of “ domini de capitulo,” or, a little later, that of 

capitulum nobilium.” From the 13th century the con.sul.s 
met in their own house, the ** palatiiim communitatis Tolosae ” 
or hotel-de-ville. In the i6th century a false derivation 
changed the ancient consuls {domini de capiiulo) into the modem 
** capitouls ” {domini capitolii tolosani), a barbarous etymology 
which in its turn has, in the present century, transformed 
the old assembly house of Toulouse into the capitole. The 

^ About 075 there wa.s a partition of the estates which William 
Taillefer and his cousin Raymond 11 . of Auvergne held in common, 
— Albi, Quercy, &c., falling to William, and Gothia, &c., to 
Raymond. 

- List of the counts of Toulouse : 

Chorson 778-790 Raymond III. . . 924-c. 950 

William 1 700-806 William Taillcier c. 950-c, 1037 

Raymond Rafincl . c. 8 t 2-8 i 8 Pons 1037-1060 

Berenger .... 818 8^5 William IV. . . loOo-i;. 7093 

Bernard 1 835 844 Raymond IV. . . 1093-1096 

Warin 814 845 Bertrand .... 1096-1109 

William II 845-850 Alphonse Jourdain . iio9>jx48 

Fridolo 8S0-852 Raymond V.. . . 1148-1194 

Raymond 1 852-864 Raymond VI. . . 1194-1222 

Bernard 804-875 Raymond VII. . • 1222-1249 

Eudo 87 *-918 Alfonso and Joan , 1249-1271 

Raymond II. . • 9x8 -f. 924 


parlement of Toulou.se wa.s established as a permanent court 
m 1443, Louis XI. transferred it to Montpellier in 1467, but 
restored it to Toulouse before the close of the next year. This 
parlement wa.s for Languedoc and .southern Frun(‘(? what the 
parlement of Paris wa.s for the north. During the religious 
wars of the 16th century the Protestants of the town made 
two unsuccessful attempts to liand it over to the prince de 
Cond^. After St Bartholomew’s Day (1572) 300 of the party 
were massacred. Towards the end of the 16th century, during 
the wars of the League, the parlement was split up into 
three different sections, sitting respectively at Carcassonne or 
Beziers, at Castle Sarrasin, and at Toulouse. The three were 
reunited in 1 596. Under Francis L it began to persecute heretics, 
and in 1619 rendered itself notorious by burning the philosopher 
Vanini. In 1762 Jean Galas, an old man falsely accused of 
murdering his eldest son to prevent him becoming a Roman 
Catholic, was broken on the wheel. By the exertions of Voltaire 
his character was afterwards rehabilitated. The university 
of Toulouse owes its origin to the action of Gregory IX., who 
in 1229 bound Raymond VIL to maintain four masters to 
teach theology and eight others for canon law, grammar, and 
the liberal arts. Civil law and medicine were taught only a 
few years later. The famous “ Floral Games ” of Toulouse, 
in which the poets of Languedoc contended (May 1-3) for the 
prize of the golden amaranth and other gold or silver flowers, 
given at the expense of the city, were instituted in 1323-1324. 
The Acadimie des Jeux Floraux still awards these prizes for 
compositions in poetry and prose. In 1814 the duke of 
Wellington defeated Marshal Soult to the north-east of tlic 
town. 

Sec L. Aristc and L. Brand, Histoire populaire dc Toulouse dej it is 
les ofigines jusqu*t\ ce jour (Toulouse, 1898). This work coiiiains 
un exhaustive bibliography. 

TOUNGOO, or Taung-ngu, a town and district in the Tenas- 
serim divi.sion of I.ower Burma. The town is situated on the 
right bank of the river Slttang, 166 m. by rail N. from Rangoon. 
Pop. (1901), 15,837. From the 14th to the 16th century it was 
the capital of an independent kingdonj. After the .second 
Burmese War it wa.s an important frontier station, but the 
troops were withdrawn in 1893. I’hc district of Toungoo 
has an area of 6172 sq. 111.; pop. (1901), 279,315, .showing an 
increase of 32 % in the preceding decade. Three mountain 
ranges traverse the district — the Pegu Yomas, the Karen, 
and the Nat-tiiung or “ Great Watershed ” — all of which havtt 
a north and south direction, and are covered for the most 
part with dense forest. The Pegu Yomas have a general 
elevation of from 800 to 1200 ft., while the central range averages 
from 2000 to 3000 ft. The rest of Toungoo forms the upper 
portion of the valley of the Sittang, the only large river in the 
district, the chief tributaries of which arc the Shwa, Illcabaung, 
Hpyu Thank-ye-Kat and Yank-lhua-wa, all navigable for a 
great portion of their course. Limestone appears in various 
places, and in the north-east a light grey marble i.s quarried for 
lime. The rivers form the chief means of communication during 
the rainy season. The rainfall in 1905 was 80*30 in. I'here 
are 14 railway .stations in the district. Rice is the staple 
crop; there arc promising plantations of coffee and rubber, 
Forests cover more than 5000 sq. m., of which 1337 sq. m. 
have been reserved, yielding a large revenue. 

TOUP, JONATHAN [Joannes Toupius] (1713-1785), English 
classical scholar and critic, was bom at St Ives in Cornwall, 
and was educated at a private school and Exeter College, 
Oxford, Having taken orders, he became rector of St Martin’s, 
Exeter, where he died on the 19th of January 1785. Toiip 
established his reputation by hi.s Emendationes in Suidam 
(1760-1766, followed in 1775 by a supplement) and his eclitirm 
of Longinus (1778), including notes and emendations by 
Ruhnken. The excellence of Toup’s scholarship was known 
to the learned throughout Europe ” (so epitaph on the tablet 
in the church at East l»ooe set up by the delegates of the 
Clarendon Press), but his overbearing manner and extreme 
self-confidence made him many enemies. 
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TOURACOUy the name^ evidently already in use^ under 
which in 1743 G. Edwards figured a pretty African bird,’ and 
presumably that applied to it in Guinea, whence it had been 
brought alive. It is the Cuculus persa of Linnaeus, and Turacus 
or Coryihaix persa of later authors. Cuvier in 1799 or 1800 
Latinized its native name (adopted in the meanwhile by both 
French and German writers) as above, for which barbarous 
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Wliilf-Crcslccl Touracou (Turacus alfu'ri istafus). 
term J. K. W. Illiger, in i8n, substituted a more classical 
word. In 1788 Iscrt described and figured {Beohachi, Gesellsch. 
naturf, Freunde^ iii. 16-20, pi. 1) a bird, also from Guinea, 
which he called Musopha^a violacea. Its affinity to the original 
Touracou was soon recognized, and both forms have been 
joined by modern systematists in the family Musophagidae, 
commonly Englished Plantain-eaters or Touracous. 

To take first the Plantain-eaters proper, or the genus Musophofia, 
of which only two species are known. One, about the .size of a 
crow, is comparatively common in museums, and has the horny 
base of its yellow bill prolonged backwards over the forehead in 
a kind of shield. The top of the head an<l the primaries, cxcq>t 
their outer edge and lip, are deep crimson; a white streak extends 
beliind the eye; and the rest of the ])lumage is glossy purjdc. The 
second species, M. rossac, which is rare, chiefly differs by wanting 
the white e\'e-streak. Then of the Touracous - the species origin 
ally described is about the size of a jay, and has the head, crest 
(wiiich is vertically compressed and with red), neck and l^reast 

of grass-gret'n, varied by two wliite streaks -one, from the gajie 
to the upper part of the’ crimson orbit, separated by a black imtch 
from the other, which runs beneath and lichind the eye. The 
wing-coverts, lower part of the back, and tail are of stcol-purj)le, 
the primaries deep crimson, edged and tipjied with bluish black. 
()\'cr a dozen other congeneric si)ecics, more or less resembling 
thi.s, have been described, and all inhabit some district of Africa, 
One, found in the Cape Colony and Natal, where it is known as 
the “ Lory (cf. xv. 7, note i), though figured by Daubenton and 
others, was first differentiated in 1841 by Strickland (Amu Nat, 
History, vii. 33) as Turacus albicristatus - itii crest having a con- 
spicuous white border, while the stccl-puq)le of 7 . ptrsa is replaced 
by a rich and glossy bluish green of no less beauty. In nearly all 
the species of this genus the nostrils arc almost completely hidden 
l)y the frontal feathers; but there are two others in which, though 
closely allictl, this is not the case, and some syatematists would 
place them in a sq)arate genus Gallirrx; while another 6]>ccics, 
the giant of the family, has been mov(*d into a third genus as Cory- 
thaeola evistata. This differs from any of the foregoing by the 
absence of the crimson coloration of the primaries, and seems to 
lead to another group, Schisorrhis^ in which the plumage is of a 
still plainer tyjH*, and, moreover, the nostrils here arc not only 
exposed but iii the form of a slit, instead of being oval as in all the 

* Apparently the first ornithologist to make the bird known \n^s 
A lbin, who figured it in 1738 from the life, yet badly, as *' The 
Crown-bird of Mexico.*' He had doubtless been misinformed as 
to its proper country; but Touracous were called " Crown-birds " 
by the Europeans in W'est Africa, as witness Bosman*s Description 
of the Coast of Cuinea (2nd ed., 1721), p. 251, and W. Smith’s Voyage 
io Guinea (1745), p, 149, though the name was also given to the 
f-rowned cranes, Balearica, 
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rest. This genus contains about half a dozen species, one of which, 
.S', concoloff is the Grey Touracou of the colonists in Natal, and is 
of an almost uniform slaty brown, A good deal has been written 
about these birds, which form the subject of a beautiful monograph 
— Toevako's afgebeld en beschreven — by Schlegel and Westerman, 
brought out at Amsterdam in i860: w&lc further information is 
contained in an elaborate essay Schalow (Joum, /. omithologie, 
1886, pp. i”77). Still, much remains to be made known as to their 
distribution throughout Africa and their habits. They seem to 
be all fruit-eaters, and to frequent the highest trees, seldom coming 
to the ground. Very little can be confidently asserted as to their 
nidification, but at least one species of Schisorrhis is said to make 
a rough nest and therein lay three eggs of a pale blue colour. An 
extraordinary peculiarity attends the crimson coloration which 
adorns the primaries of so many of the Musophagidae. So long 
ago as 1818, Jules Verreaux observed (Proc, Zool. Society ^ 1871, 
p. 40) that in the case of T, albicfistatus this beautiful hue vanishes 
on exposure to heavy rain and reappears only after some interval 
of time and when the feathers are dry.® 

The Musophagidae form a distinct family, of which the Cuculidac 
arc the nearest allies, the two being as-sociated to form the Cuculine 
as compared with the Psittacine division of Cuculiform birds 
(see Bird and Parrot). T. C. Eyton pointed out (Ann, Nat, 
History, 3rd .scries, vol. ii. p. 458) a feature possessed in common by 
the latter and the Musophagidae, in the “ process attached to the 
anterior edge of tlie ischium," which he likened to the so-called 
“ marsupial " bones of Didelphian mammals. J. T. Reinhardt 
has also noticed (Vidensk, meddels. naturhist. foreningy 1871, 
pp. 326-341) another Cuculine character offered by the os uncina- 
funt affixed to the lower .side of the ethmoid in the’ Plantain-eaters 
and Touracous; but too much dependence must not be tilaced on 
that, since a similar structure is presented by the frigalo-bird (q,v,) 
and the petrels (a.v.). A corresponding process sccm.s also to be 
found in Trogon (17.1;.). The bill of nearly all the .species of Muso- 
phagidae is curiously serrated or denticulated along the margin, 
and the feet have the outer too reversible, but u.sual1y directed 
backwards. No member of the family is found outside of the 
continental portion of the Jithiopiati region. (A. N.) 

TOURAINE> an old province in France, which stretched 
along both hanks of the Loire in the neighbourhood of Tours, 
the river dividing it into Upper and Lower Touraine. It 
was bounded on the N. by ()rl6anais, W. by Anjou and 
Maine, S. by Poitou, and E. by Berry, and it corresponded 
approximately to Uie modern department of Indre et Loire. 
Touraine took its name from the Turones, the tribe by which it 
wa.s inhabited at the time of Caesar’s conquest of Gaul. Thc>' 
were unwarlike, and offered practically no resistance to the 
invader, though they joined in tlie revolt of Vcrcingetorix 
in A.D. 52. The capital city, Caesarodunum, which was built 
on the site of the eastern part of the pre.sent city of Tours, 
was made by Valentinian the metropolis of the 3rd Lyon- 
naisc, which included roughly the iater provinces of Touraine, 
BritUiny, Maine and Anjou. Christianity seems to have been 
introduced into Touraine not much earlier than the beginning 
of the 4th century, although tradition assigns St Gatien, the 
first bishop of Tours, to the 3rd. The most famous of its 
apostles was St Martin {fl, 375-400), who founded the 
abbey of Marmoutier, near Tours, and whose tomb in the 
city became a celebrated shrine. Tours w^as besieged by the 
Vi.sigoths in 428, and though it offered a successful resistance 
on this occasion it was included fifty years later in the territory 
of the Visigoths. The Tourangeans refused to adopt the 
Arian heresy of their conquerors, and this difference in religion 
materially assisted in 507 the conquest of the province by 
Clovis, w'hose ortliocloxy was guaranteed b)' the miraculous 
inten^ention of St Marlin. St Clotilda, wife of Clovis, spent 
the last years of her life in retreat at Tours. The possession 
of Touraine was constantly the subject of dispute between 
the Merovingian princes, and the province enjoyed no settled 
peace until the reign of Charlemagne. He established Alcuin 
as abbot of St Martin of Tours, and under his auspices the 
school of Tours became one of the chief seats of learning in 

® The fact of this colouring matter being soluble in water was 
incidentally mcntione<l at a meeting of the Zoological Society of 
London by W. B. Tegetmeier, and brought to the notice of Professor 
A. H. Church, who, after experiment, published in 1868 (Student 
and Intellectual Observer fi, 161^168) an account of it as " Turacin, 
a new animal pigment containing copper." Further information 
on the subject was given by Monteiro {Chem, News, xxviii. 201; 
Quart. Journ, Sciencp, 2nd series, vol. iv. p. 132). The property w 
])0.ssessc‘d by the crimson feathers of all the birds of the famih*. 
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the middle ages. In the 9th century Tours also became the 
ecclesiastical metropolis of Brittany, Maine and Anjou, and 
when the empire was divided by Louis the Pious into various 
districts or missatica, Tours was the centre of one of these, 
the boundaries of which corresponded roughly with those of 
the ecclesiastical jurisdiction of the city. Touraine suffered 
from the invasions of the Northmen, who massacred the 
monks of Marmoutier in 853, but never pillaged Tours. The 
administration of Touraine was entrusted, from Merovingian 
times onward, to counts appointed by the Crown. The office 
became hereditary in 940 or 941 with Thibault the Old or the 

Tricheur.’’ His son Odo I. was attacked by Fulk the Black, 
count of Anjou, and despoiled of part of his territory. His 
grandson Thibault III., who refused homage to Henry I., 
king of France, in 1044, was entirely dispossessed by Geoff re>* 
of Anjou, called the Hammer (d. 1060). The 7th count, 
Fulk(d. 1109), ruled both Anjou and Touraine, and the county 
of Touraine remained under the domination of the counts of 
Anjou (q.v.) until Henry II. of England deprived his brother 
Geoffrey of Touraine by force of arms. Henry II. carried out 
many improvements, but peace was destroyed by the revolt 
of his sons. Richard Coeur de Lion, in league with Philip 
Augustus, had seized Touraine, and after his death Arthur of 
Brittany was recognized as count. In 1204 it was united to 
the French crown, and its cession was formally acknowledged 
by King John at Chinon in 1214. Philip appointed Guillaume 
des Roches hereditary seneschal in 1204, but the dignity was 
ceded to the Crown in 1312. Touraine was granted from time 
to time to princes of the blood as an apanage of the crown of 
France. In 1328 it was held by Jeanne of Burgundy, queen 
of France ; by Philip, duke of Orleans, in 1344 ; and in 1360 
it was made a peerage duchy on behalf of Philip the Bold, 
afterwards duke of Burgundy. It was the scene of dispute 
between Charles, afterwards Charles VII. , and his mother, 
Isabel of Bavaria, who was helped by the Burgundians. After 
his expulsion from Paris by the English Cliarles spent much 
of his time in the chateaux of Touraine, although his seat of 
government was at Bourges. H e bestowed the duchy successively 
on his wife Mary of Anjou, on Archibald Douglas and on Louis 
111 . of Anjou. It was the dower of Mary Stuart as the widow of 
Francis II. The last duke of Touraine was Francis, duke of 
Alen9on, who died in 1584. Ples.sis-les-Tours had been the 
favourite residence of Louis XL, who granted many privileges 
to the town of Tours, and increased its prosperity by the 
establishment of the silk-weaving industry. The reformed 
religion numbered many adherents in Touraine, who suffered 
in the massacres following on the conspiracy of Amboise; 
and, though in 1562 the army of Cond6 pillaged the city of Tours, 
the marshal of St Andre reconquered Touraine for the Catholic 
party. Many Huguenots emigrated after the inas,sacre of 
St Bartholomew, and after the revocation of the Edict of Nantes 
the silk industry, which had been mainly in the hands of the 
Huguenots, was almost destroyed. This migration was one 
of the prime causes of the extreme poverty of the province 
in the next century. At the Revolution the nobles of 
Touraine made a declaration expressing their sympathy 
with the ideas of liberty and fraternity. Among the many 
famous men who were bom within its boundaries are Jean 
le Meingre lioucicaut, marshal of France, B6roalde de Vcrville, 
author of the Moyen de parventr, Rabelais, Cardinal Richelieu, 
C. J. Avisscau, the potter (1796-1861), the novelist Balzac 
and the poet Alfred de Vigny. 

See the quarterly publication of the Mimoires of the Soci^t^ 
arch^ologique de Touraine (1842, &c.), which include a Dictionnaire 
giograpkique, hisiorique et hiogtaphique (6 vols., 1878-1884), by 
T. X. Carr6 de Busserolle. There are histories of Touraine and its 
monuments by Chalmel (4 vols., Paris, 1828), by S. Bellanger 
(Paris, 1845), by Bourrass6 See also Dupin de Saint Andr6, 

du proUstantiSffie en Touraine (Paris, 1885); T. A. Cook, 
Old Touraine (2 vols., London, 1892). 

TOURCOING, a manufacturing town of northern France 
in the department of Nord, less than a mile from the Belgian 
frontier, and 8 m. N.N.E. of Lille on the railway to 
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Ghent. Pop. (1906), 62,694 (commune, 81,671), of whom 
about onc-third are natives of Belgium. Tourcoing is prac- 
tically one with Roubaix to the south, being united thereto by 
a tramway and a branch of the Canal de Roubaix. The public 
institutions comprise a tribunal of commerce, a board of trade 
arbitrators, a chamber of commerce, an exchange, and a condi- 
tioning house for textiles. Together with Roubaix, Tourcoing 
ranks as one of the chief textile centres of France. Its chief 
industry is the combing, spinning and twisting of wool 
carried on in some eighty factories employing between 
10,000 and 12,000 workpeople. The spinning* and twisting 
of cotton is also important. The weaving ' establishments 
produce woollen and mixed woollen and cotton fabrics together 
with silk and satin drapery, swanskins, jerseys and other fancy 
goods. The making of velvet pile carpets and iipholst(Ting 
materials is a speciality of the town. To these industries 
must be added those of dyeing, the manufacture of hosierv, 
of the machinery and other apparatus used in the textile factories 
and of soap. 

Famed .since the 12th century for its woollen manufactures, 
Tourcoing was fortified by the Flemings in 1477, when Louis XL 
of France disputed the inheritance of Charles the Bold 
with Mary of Burgundy, but in the same year was taken and 
pillaged by the French. In 1794 the Republic'an army, under 
Generals Moreau and Souham, gained a decisive victory over 
the Austrians, the event being commemorated by a monument 
in the public garden. The inhabitants, 18,000 in 1789, were 
reduced by the French Revolution to 10,000. 

TOURMALINE^ a mineral of much interest to the physicist 
on account of its optical and electrical properties; it is 
also of some geological importance as a rock-constituent 
(see Schorl), whilst certain transparent varieties have econuinic 
value as gem-stones. The name is probably a corruption 
of turmalif or loramalli, the native name applied to tourmaline 
and zircon in Ceylon, whence .specimens of the former mineral 
were brought to Europe by the Dutch in 1703. The green 
tourmaline of Brazil had, however, been known here much 
earlier; and coarse varieties of the mineral had passed for cen- 
turies under the German name of Schorl, an old mining word 
of uncertain origin, possibly connected with the old German 
Schor (refuse), in allusion to the occurrence of the mineral with 
the waste of the tin-mines. The German village of Schorlaii 
may have talmn its name from the mineral. It has been 
.suggested that the Swedish form sk'orl has possible connexion 
with the word skdr, brittle. 

Tourmaline crystallizes in the rhomhohodral division of tin? 
hexagonal system. The crystals have generally a prisinalic habit, the 
prisms being longitudinally striated or even channelled. 'I'rigonal 
prisms arc characteristic, so that a transverse section becomes 
triangular or often nine-sided. By combination of sevcTal prisms 
the crystals may become sub cylindrical. 'I'lie crystals when doubly 
terminated are often hcmimorphic or present dissimilar forms at 
the opposite ends; thus the hexagonal 
prisms in figure are terminated at one end 
by rhombohedral faces, n, P, and at the 
other by the basal plane k\ Doubly- 
terminated crystals, however, arc com- 
paratively rare; the crystals being usually 
attached at one end to the matrix. It is 
notable that prismatic crystals of tour- 
maline have in some cases been curved 
and fractured transversely ; the displaced 
fragments having been cemented together by deposition of fresh 
mineral matter. Tourmaline is not infrequently columnar, aciciilar 
or fibrous; and the fibres may radiate from a centre so as to form 
the so-called '* tourmaline suns." Crystals of tourmaline present 
no distinct cleavage, but break with a sub-conchoidal fracture ; 
and whilst the general lustre of the mineral is vitreous, that of 
the fractured surface is rather pitchy. The hardness is slightly 
above that of quartz (7). The specific gravity varies according 
to chemical composition, that of the colourless varieties being about 
3, whilst in schorl it may rise to 3*2. 

Tourmaline has a great range of colour, and in many cases the 
crystals are curiously parti-coloured. Occasionally, though rarely, 
the mineral is colourless, and is then known as achroite, a name 
proposed by R. Hermann in 1845, and derived from the Greek 
Hxpoos (uncoloured). Red tourmaline, which when of fine colour 
is the most valued of all varieties, is known as rubcllitc (q.v.). Green 
tourmaline is by no means uncommon, but the blue is rather rare 
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and is distinguished by the name indigolitc, gcnemlly xvritton indi- 
colite. Brown is a common colour, and black still more common, 
this being the usual colour of schorl, or common coarse tourmaline. 
Thin splinters of schorl may, however, be blue or brown by 
transmitted light. 

The double refraction of tourmaline is strong. The mineral is 
optically negative, the ordinary index being about i‘64, and the 
extraordinary i '62. Coloured tourmalines arc intensely pleochroic, 
the ordinary ray, which vibrates perpendicular to the principal axis, 
being much more strongly absorbed than the extraordinary; hence 
a slice cut in the direction of the principal or optic axis trans* 
mits sensibly only the extraordinary ray, and may consequently be 
used as a polarizing medium. The brown tourmaline of Ceylon and 
Brazil is best adapted for this purpose, but the green is also used. 
'I'wo plates properly mounted form the instrument used by opticians 
for testing spectacle-lenses, and are known as the “ tourmaline tongs." 
In order to secure the best colour-effect when used as a gem-stone, 
the tourmaline should be cut with the table parallel to the optic 
axis. , , 

It was in tourmaline that the phenomenon of pyroelectricity was 
first observed. On being heated in peat ashes its attractive power 
was observed by the Dutch, in the early part of the i8th century; 
and this curious character obtained for it the name of aschtrekker^ 
or asb-drawer. J. R. Haiiy first pointed out the relation of pyroelec- 
tricity with hcmimorphism. Tourmaline is also piezoelectric, that 
is, it becomes electric by pressure. If a crystal be subjected to 
pressure along the optic axis, it behaves as though it were contracting 
by reduction of temperature. The mineral may also be rendered 
electric by friction, and retains the charge for a long time. 

Tourmaline is a boro-silicate of singularly complex composition. 
Indeed the word tourmaline is sometimes regarded as the name of 
a group of isomorphous minerals rather than that of a definite 
species. Numerous analyses have been made, and the results 
(uscussed by a large number of authorities. In the view of S. D. 
Pcnfield and H. W. Foote all tourmaline may be derived from a 
t)oro-silicic acid of the formula H2oB2Si402i. It is believed that 
the hydrogen is present as hydroxyl, and that this may be partially 
rei)laced by fluorine. The tourmaline acid has probably the con- 
stitution HiH(B'0M)aSi40ift. Nine atoms of hydrogen are replaced 
by three of aluminium, and the remaining nine in part by other 
metals. Lithium is present in red tourmaline; magnesium dominates 
in brown; iron, manganese and sometimes chromium are found 
in green; and much iron occurs in the black varieties. Four groups 
are sometimes recognized, characterized by the presence of (i) 
lithium, (2) ferrous iron, (3) ferric iron and (4) magnesium. 

Tourmaline occurs commonly in granite, greisen, gneiss and 
crystalline schists. In many cases it appears to have been formed 
by pneumatolysis, or the action on the rocks of heated vapours 
containing boron and fluorine, as in many tin-bearing districts, 
where tourmaline is a characteristic mineral. Near the margin 
of a mass of granite tlic rock often becomes schorlaceous or tourma- 
liniferous, and may pass into "tourmaline-rock," which is usually 
an aggregate of tourmaline and quartz. Tourmaline i.s an essential 
constituent of the west of England rocks called luxullianite (luxuly- 
anite) and trowlesworthile. It occurs embedded in certain meta- 
morphic limestones, where it is possibly due to fumarolic action. 
Microscopic crystals arc common in clay-slate. By re.sistance to 
decomposition, tourmaline often survives the disintegration of the 
matrix, and thus passes into sands, clays, marls and other 
sedimentary deposits. 

Many of the finest crystals of tourmaline occur in druses in 
granitic rocks, such as those of San Piero in Elba, where some of 
the pale pink and green prisms are tipped with black, and have 
consequently been called " nigger-heads. '' Lepidolite is a common 
associate of tourmaline, as at Rozena in Moravia. Tourmaline 
occurs, with corundum, in the dolomite of Campolongo, in canton 
Ticino, Switzerland. Fine black crystals, associated with apatite 
and quartz, were formerly found in granite at Chudleigh, near 
Bovey Tracey in Devonshire, The Russian localities for tounnaUnc 
arc mentioned under Ruhki-UTe. Most of the tourmaline cut for 
jewelry comes from the gem*gravcls of Ceylon. The green tour- 
maline has generally a yellowish or olive-green colour, and is known 
as " Ceylon chrysolite." Fine green crystals are found in Brazil, 
notably in the topaz-locality of Minas Novas; and when of vivid 
colour they h ive been called " Brazilian emeralds." Green tour- 
maline is a favourite ecclesiastical stone in South America, Blue 
tourmaline occurs with the green; this variety is found also at Utd 
in Sweden (its original locality) and notably near Hazaribagh in 
Bengal. Certain kinds of mica occasionally contain flat crystals 
of tourmaline between the cleavage- jflanes. 

Many localities in the United States are famous for tourmaline. 
Magnificent specimens have been obtained from Mt Mica, near 
Paris, Maine, where the mineral was accidentally discovered in 1820 
by two students, £. L. Hamlin and E. Holmes. It occurs in granite, 
with lepidolite, smoky quartz, spodumene, &c.; and some of the 
prismatic crystals are notable for being red at one end and 
green at the other. Mt Rubellite at Hebron, and Mt Apatite at 
Auburn, are other Inc .lities in Maine which have yielded fine tour- 
maline. At Chesterfield, Massac^p^ts, remarkable crystals occur, 
some of which show on transvQpe^viil^ a triangular nucleus of 


red tourmaline surrounded by a .shell of green. Red and green 
tourmalines, with lepidolite and kun.ritc, are found in San Diego 
cou »ty, California. Fine coloured tourmalines occur at Madduiti 
Neck, Connecticut; and excellent crystals of black tourmaline arc 
well known from Pierrepont, New York, whilst remarkable brown 
crystals occur in limestone at Gouverneur in the same .state. Canada 
is rich in tourmaline, notably at Burgess in Lanark county, Ontario, 
and at Grand Calumet Island in the Ottawa River. Heemskirk 
Mountain, Tasmania, and Kangaroo Island, South Australia, ha^*c 
yielded fine coloured tourmaline fit for jewelry. Madagascar is 
a well-known locality for black tourmaline in large crystals. 

Many varieties of tourmaline have received distinctive names, 
some of which are noticed above. Dravitc is G. Tschermak's name 
for a brown tourmaline, rich in magnesia but with little iron, occur- 
ring near Unter Drauburg in the Drave district in Carinthia. Taltalite 
was a name given by I. Domeyko to a mixture of tourmaline and 
copper ore from Taltal in Chile. The colourless Elba tourmaline 
was called apyrite by 1. F. L. Hausmann, in allusion to its refractory 
behaviour before the blow-pipe; whilst a black iron- tourmaline from 
Norway was termed aphrazite by J. B. d'Andrada, in consequence 
of its intumescence when heated. (F. W. R.*) 

TOURNAl (Flemish Doarnik), a city of Belgium^ in the 
province of Hainaut^ situated on the Scheldt, Pop, (1904), 
36,744. Although in the course of its long history it has 
undergone many sieges and was sacked at various epochs by 
the Vandals, Normans, French and Spaniards, it preserves 
many monuments of its ancient days. Among these is the 
cathedral of Notre-Dame, one of the finest and best preserved 
Romanesque and Gothic examples in Belgium (for plan, &c., 
see Akchitecture : Romanesque and Gothic in Belgium). Its 
foundation dates from the year 1030, while the nave is Roman- 
esque of the middle of the i2lh century, with much pointed 
work. The transept was added in the i3ih century. The first 
choir was burned down in 1213, but was rebuilt in 1242 at 
the same time as the transept, and is a .superb specimen 
of pointed Gothic. There are five towers with spires, which 
give the outside an impressive appearance, and much has been 
done towards removing the squalid buildings that formerly con- 
cealed the cathedral. There arc several old pictures of merit, 
and the shrine of St EleuthAre, the first bishop of Tournai 
in the 6th century, is a remarkable product of the silversmith's 
art. The belfry on the Grand Place was built in 1187, 
partly reconstructed in 139T and finally restored and endowed 
with a steeple in 1852. The best view. of the cathedral can 
be obtained from its gallery. The church of St Quentin in 
the same square as the belfry is almost as ancient as Notre- 
Dame, and the people of Tournai call it the “ little cathedral,’^ 
In the church of St Brice is the tomb of Childeric discovered 
in 1655. Among the relics were three hundred small golden 
models of bees. These were removed to Paris, and when 
Napoleon was crowned emperor a century and a half later he 
chose Childcric's bees for the decoration of his coronation 
mantle. In this manner the bee became associated with the 
Napoleonic legend just as the lilies were with the Bourboas. 
The Pont des Trous over the Scheldt, with towers at each end, 
was built in 1290, and among many other interesting buildings 
there are some old houses still in occupation which date 
back to the J3th century. On the Grand Place is the 
fine statue of Christine de Lalaing, princess d'Epinoy, who 
defended Tournai against Parma in 1581. Tournai carries 
on a large trade in carpets (called Brussels), bonnet shapes, 
corsets and fancy goods generally. With regard to the carpet 
manufactory, it is said locally to date from the time of the 
Crusades, and it is presumed that the Crusaders learnt tlie 
art from the Saracens. 

The history of Tournai dates from the time of Julius Caesar, 
when it was called civiias Nerviorum or castrum Turnacum, In the 
reign of Augustus, Agrippa fixed the newly mixed colony of Suevi 
and Menapii at Tournai, which continued throughout the period 
of Roman occupation to be of importance. In the 5th century 
the Franks seized Tournai, and Merovaeus made it the capital 
of his dynasty. This it remained until the subdivision of the 
Frank monarchy among the sons of Clovis. When feudal 
possessions, instead of being purely personal, were vested in the 
families of the holder after the death of Charlemagne, Tournai 
was specially assigned to Baldwin of the Iron Arm by Charles 
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the Bald^ whose daughter Judith he had abducted^ on receiving 
the hereditary title of count of Flanders, During the Bur- 
gundian period it was the residence of Margaret of York, widow 
of Charles the Bold; and the pretender Perkin Warbcck, whom 
she championed, if not bom there, was the reputed son of a 
Jew of Toumai. In the early i6th century Tournai was an 
English possession for a few years and Henry VIII. sold it to 
Francis I. It did not long remain French, for in 1521 the 
count of Nassau, Charles V.’s general, took it and added it to 
the Spanish provinces. During the whole of the middle ages 
Toumai was styled the **seigneurie de Toumaisis,” and pos- 
sessed a charter and special privileges of its own. Near Toumai 
was fought, on the ixth of May 1745, the famous battle 
of Fontenoy. " (D. C. B.) 

TOURNAMENT, or Tourney (Fr, tournemnt^ tournoi, Med. I 
Lat. torneamentumf from ioutnev^ to turn), the name popularly 
given in the middle ages to a species of mock fight, so called 
owing to the rapid turning of the horses (Skeat). Of the several 
medieval definitions of the tournament given by Du Cange 
(Glossarium, s,v. Tourneamentum ”), the best is that of Rc^er j 
of Hoveden, who described tournaments as “ military exercises 
curried out, not in the spirit of hostility (nullo inierveniente ; 
odio), but solely for practice and the display of prowess {pro solo | 
exercitio, atque osteniatione viriumy* Men who cany weapons 
have in all ages played at the game of war in time of peace. 
But the tournament, properly so called, does not appear in ' 
Europe before the nth ccntur>“, in spite of those elaborate 
fictions of Ruexner’s Thurnierhiick which detail the tournament 
laws of Henry the Fowler. More than one chronicler records 
the violent death, in 1066, of a Prench baron named GcoflFroi dc 
Preulli, who, according to the testimony of his contemporaries, 

“ invented tournaments.” In England, at least, the tourna- 
ment was counted a French fashion, Matthew Paris calling it 
conflictus gaUicus, 

By the 12th century the tournament had growm so popular 
in England that Henry 11 . found it necessary to forbid the 
sport which gathered in one place so many barons and knights 
in arms. In that age we have the fiimous description by William 
FitzStephen of the martial games of the Londoners in Smith- 
field. He tells how on Sundays in 1-cnt a noble train of young 
men would take the field well mounted, rushing out of the city 
with spear and shield to ape the feats of war. Divided into parties, 
one body would retreat, while another pursued striving to un- 
horse them. The younger lads, he says, bore javelins disarmed 
of their steel, by which wc may know that the weapon of the 
ciders was the headed lance. William of Newbury tells us how 
the young knights, balked of their favourite sport by the ro>^al 
mandate, would pass over sea to win glory in foreign lists. 
Richard I. relaxed his father^s order, grunting licences for 
tounuments, and Jocelin of Brakelond has a long story of the 
greiit company of cavaliers who held a tournament between 
Thetford and Bury St Edmunds in defiance of the abbot. From 
that time onward unlicensed tourneying was treated as an 
offence against the Crown, which exacted heavy fees from all 
taking part in them even when a licence had been obtained. 
Often the licence was withheld, as in 1255, when the king’s son*s 
grave peril in Gascony is alleged as a reason for forbidding a 
meeting. In 1299 life and limb were declared to be forfeit in 
the case of those who should arrange a tourney without the royal 
licence, and offenders were to be seized with horse and harness. 
As the tournament became an occasion for pageantry and 
feasting, new reason was given for restraint : a simple knight 
might beggar himself over a sport which risked costly horses 
and carried him far afield. Jousters travelled from land to land, 
like modem cricketers on their tours, offering and accepting 
challenges. Thus Edward I., before coming to the throne, led 
eighty knights to a tournament on the Continent. Before the 
jousts at Windsor on St George’s Day in 1344 heralds published 
in France, Scotland, Burgundy, Hainault, Flanders, Brabant 
and the domains of the emperor the king’s offer of safe conduct 
for competitors. At the weddings of princes and magnates and 
at the crowning of kings the knights gathered to the joustings, 


which had become as much a part of such high ceremonies 
as the banquet and the minstrelsy. The fabled glories of the 
Round Table were revived by princely hosts, who would assemble 
a gallant company to keep open house and hold the field against 
all comers, as did Mortimer, the queen’s lover, when, on the eve 
of his fall, he brought all the chivalry of the land to the place 
where he held his Round Table. About 1292 the ” Statute of 
Arms for Tournaments ” laid down, ** at the request of the earls 
and barons and of the knighthood of England,” new laws for 
the game. Swords with points were not to be used, nor pointed 
daggers, nor club nor nuicc. None was to raise up a fallen 
knight but his own appointed squires, clad in his device. The 
squire who olTeiulcd was to lose horse and arms and lie three 
years in gaol. A northern football crowd would understand 
the rule that forbade those coming to see the tournament to 
wear harness or arm themselves with weapons. Disputes were 
to be settled by a court of honour of princes and carls. Tliat 
such rules were needful had been shown at Rochester in 1251, 
where the foreign knights were beaten by the English and so 
roughly handled that they fled to the city for refuge. On their 
way the strangers were faced by another company of knights 
who handled them roughly and spoiled them, thrashing them 
with staves in revenge for the doings at a Brackley tournament. 
Even as early as the 13th century some of these tournaments 
were mere pageants of horsemen. Iu)rthc Jousts of Peace held 
at Windsor Park in 1278 the sword-bUides are of whalebone and 
parchment, silvered ; the helms are of boiled leather and the 
shields of light timber, But the game could make rough sport. 
Many a tournament hud its talc of killed and wounded in the 
chronicle books. Wc read how Roger of Lcniburn struck 
Arnold dc Montigny dead with a lance thrust under the helm. 
The first of the Montagu earls of Salisbury died of hurts taken 
at a Windsor jousting, and in those same lists at Windsor the 
carl’s grandson Sir William Montagu was killed by his own 
father. William Longespcc in 1256 was so bruised that he never 
recovered his strength^, and he is among many of whom the like 
is written. Blunted or ” rebated ” lance-points came early 
; into use, and by the T4th century the coronall or croncll head 
was often fitted in place of the point. After 1400 the armourers 
began to devi.se harness with defences specially wrought for ser- 
vice in the lists. But the joust lost its chief perils with the 
invention of the tilt, which, as its name imports, was at first a 
cloth strtjtched along the length of the lists, The cloth beciinu; 
a stout barrier of timber, and in the early ifith century the 
knight ran his course at little risk. Locked up in steel harness, 

I reinforced with the grancFgnard and the other jousting pieces, 

! he charged along one side of this barrier, seeing lit tie more through 
I the pierced siglil-holes of the liclni than the head and .shoulders 
I of his adversary. His bridle arm was on the tilt-side, and thus 
; the blunted lance struck at an angle? upon the polished plates. 

I Mishaps might befall. Henry 11 . of France died from the stroke 
of Gabriel de Montgorneri, who failed to cast up in lime the 
truncheon of his splintered lance. But the 16th-century tourna- 
ment was, in the main, a bloodless meeting. 

'Fhe 15th century had seen the mingling of the tournament 
and the pageant. Adventurous knights would travel far afield 
in time of peace to gain worship in conflicts that perilled life 
and limb, as when the Bastard of Burgundy met the Lord Scalc.s 
in 1466 in West Smithfield under the fair and co.stly gallcrii s 
crowded with English dames. On the first day the? two ran 
courses wnth sharj) spears; on the hccond day they tourneyed 
on horseback, sword in hand ; on the third day they met on foot 
with heavy pole-axes. But the great tournament held in the 
market-place of Bruges, when the jousting of the Knights of the 
Fleece was part of th<? pageant of the Golden Tree, the Giant 
and the Dwarf, may stand as a magnificent example of many 
such gay gatherings, When Henry VIII. was scattering hk 
father’s treasure the pageant had become an elaborate masque. 
For two days after the crowning of the king at We.stmin.ster, 
Henry and his queen viewed from the galleries of a fantastic 
palace set up beside the tilt-yard a play in which deer were pulled 
down by greyhounds in a paled park, in which the Lady Diana 
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and the Lady Pallas came forward, embowered in moving castles, 
to present the champions. Such costly shows fell out of fashion 
after the death of Henry VIII.; and in England the tournament 
remained, until the end, a martial sport. Sir Henry Lee rode 
as Queen Elizabeth’s champion in the tilt-yard of Whitehall 
until his years forced him to surrender the gallant ofiice to that 
earl of Cumberland who wore the Queen’s glove pinned to the 
dap of his hat. But in France the tournament lingered on until 
it degenerated to the carrousel, which, originally a horseman’s 
game in which cavaliers pelted each other with balls, became an 
unmartial display when the French king and his courtiers 
pranced in such array as the wardrobe-master of the court 
ballets would devise for the lords of Ind and Africk. 

The tournament was, from the first, held to be a sport for men 
of noble birth, and on the Continent, where nobility was more 
exactly defined than in England, the lists were jealously closed 
to all combatants but those of the privileged class. In the 
German lands, questions as to the purity of the strain of a candi- 
date for admission to a noble chapter are often settled by appeal 
to the fact that this or that ancestor had taken part in a tour- 
nament. Konrad Griinenberg’s famous heraldic manuscript 
shows us the Helmschau that came before the German tournament 
of the 15th century — the squires carr5dng each his master’s 
crested helm, and a little scutcheon of arms hanging from it, 
to the hall where the king of arms stands among the ladies and, 
wand in hand, judgc.s each blazon. In England several of those 
few rolls of arms which have come dov/n to us from the middle 
ages record the shields displayed at certain tournaments. 
Among the illustrations of the article Heraldry will be 
seen a leaf of a roll of arms of French and English jousters at 
the Field of the Cloth of Gold, and this leaf is remarkable 
as illustrating also the sy.stem of “ checques ” for noting the 
points scored by the champions. (O. Ba.) 

TOURNEFORTt JOSEPH PITTON DE (1656-1708), French 
botanist, was born at Aix, in Provence, on the 5th of June 1656. 
He studied in the convent of the Jesuits at Aix, and was destined 
for the Church, but the death of his father left him free to 
follow his botanical inclinations. After two years’ collecting, 
he studied medicine at Montpellier, but was appointed pro- 
fessor of botany at the Jardin des Plantes in 1683. By the king’s 
order he travelled through western Europe, where he made 
extensive collections, and subsequently spent three years in 
Greece and Asia Minor (1700-1702). Of this journey a de- 
scription in a series of letters was posthumously published in 
3 vols. {Relation d^un voyage du Levani^ Lyons, 1717). His 
principal work is entitled InstUtiliones rei herhariae (3 vols., 
Paris, 1 700), and upon this rests chiefly his claims to remem- 
brance as one of the most eminent of the systematic botanists 
who prepared the way for Linnaeus. He died on the 28th of 
December 1708. 

TOURNEUR, CYRIL (c. 1575-1626), English dramatist, was 
perhaps the son of Captain Richard Turner, water-bailiff and 
subsequently lieutenant-governor of Brill in the Netherlands. 
Cyril Tourneur also served in the Low Countries, for in 1613 
there is a record made of payment to him for carrying letters 
to Brussels. He enjoyed a pension from the government 
of the United Provinces, possibly by way of compensation 
for a post held before Brill was Imndcd over to the Dutch 
in 1616. In 1625 he was appointed by Sir Edward Cecil, whose 
father had been a former governor of Brill, to be secrelar)" 
to the council of war. This appointment was cancelled by 
Buckingham, but Tourneur sailed in Cecil’s company to Cadiz. 
On the return voyage from the disastrous expedition he was 
put ashore at Kinsale with other sick men, and died in Ireland 
on the 28th of February 1626. (M. Br.) 

An allegorical poem, worthless as art and incomprehensible 
as allegory, is his earliest extant work; an elegy on the death 
of Prince Henry, son of James I., is the latest. The two 
plays on which his fame rests, and on which it will rest for 
ever, were published respectively in 1607 and i6it, but all 
students have agreed to accept the internal evidence which 
assures us that the later in date of publication must be the 


earlier in date of composition. His only other known work 
is an epicede on Sir Francis Vere, of no peat merit as poetry, 
but of some value as conveying in a straightforward and mascu- 
line style the poet’s ideal conc^tion of a perfect knight or 
“ happy warrior,” comparable by those who may think fit to 
compare it with the more noUy realized ideals of Chaucer 
and of Wordsworth. But if Tourneur had left on record no 
more memorable evidence of his powers than might be supplied 
by the survival of his elegies, he could certainly have claimed 
no higher place among English writers than is now occupied 
by the Rev. Charles Fitzgeoffrey, whose voluminous and fer- 
vent elegy on Sir Francis Drake is indeed of more actual value, 
historic or poetic, than either or than both of Toutneur’s elegiac 
rhapsodies. The singular power, the singular originality and 
the singular limitation of his genius are all equally obvious 
in The Atheist's Tragedy, a dramatic poem no less crude and 
puerile and violent in action and evolution than simple and noble 
and natural in expression and in style. The executive faculty of 
the author is in the metrical parts of his first play so imperfect 
as to suggest either incompetence or perversity in the workman; 
in The Revenger's Tragedy it is so magnificent, so simple, im- 
peccable and sublime that the finest passages of this play 
can be compared only with the noblest examples of tragic 
dialogue or monologue now extant in English or in Greek. 
There is no trace of imitation or derivation from an alien source 
in the genius of this poet. The first editor of Webster has observed 
how often he imitates Shakespeare; and, in fact, essentially 
and radically independent as is Webster’s genius also, the 
sovereign influence of his master may be traced not only in the 
general tone of his style, the general scheme of his composition, 
but now and then in a direct and never an unworthy or imper- 
fect echo of Shakespeare’s very phrase and accent. But the 
resemblance between the tragic verse of Tourneur and the 
tragic verse of Shakespeare is simply such as proves the natural 
affinity between two great dramatic poets, whose inspiration 
partakes now and then of the quality more proper to epic 
or to lyric poetry. The fiery impulse, the rolling music, the 
vivid illustration of thought by jets of insuppressible passion, 
the perpetual sustenance of passion by the implacable persist- 
ency of thought, which we recognize as the dominant and 
distinctive qualities of such poetry as finds vent in the utter- 
ances of Hamlet or of Timon, we recognize also in the scarcely 
less magnificent poetry, the scarcely less fiery sarcasm, with 
w'hich Tourneur has informed the part of Vindice — a harder- 
headed Hamlet, a saner and more practically savage and serious 
Timon. He was a satirist as passionate as Ju\'enal or Swift, 
but with a finer faith in goodness, a purer hope in its ultimate 
security of triumph. This fervent constancy of spirit relieves 
the lurid gloom and widens the limited range of a tragic imagina- 
^ tion which otherwise might be felt as oppressive rather than 
inspiriting. His grim and trenchant humour is as peculiar in 
its sardonic passion as his eloquence is original in the strenuous 
music of its cadences, in the roll of its rhythmic thunder. 
As a playwright, his method was almost crude and rude in 
the headlong straightforwardness of its energetic simplicity; 
as an artist in character, his interest was intense but narrow, 
his power magnificent but confined; as a dramatic poet, the 
force of his genius is great enough to ensure him an enduring 
place among the foremost of the followers of Shakespeare. 

(A. C. S.) 

Bibliography. — The complete list of his extant works runs : 
The Atheists Tragedie; or. The Honest Man*s Revenge (1611); A 
Funerall Poeme Upon the Death of the Most Worthie and True Soldier , 
Sir Francis Vere, Knight . . . (1609); '* A Griefe on the Death 
of Prince Henric, Expressed in a Broken Elegie . . . printed with 
two other poems by John Webster and Thomas Haywood as Three 
Elegies on the most la^nenied Death of Prince Henry (1613): The 
Feuengers Tragaedie (1607 and x6o8); and an obscure satire. 
The Transformed Metamorphosis (t6oo). The only other play of 
Tourneur’s of which wc have any record is The Nobleman, the MS. of 
which was destroyed by John Warburton's cook. This was entered 
on the Stationers’ Register (Feb. 15, 1612) as a ” Tragecomedye 
called The Nobleman written by Cyrill Tourneur.” In 10x3 a letter 
from Robert Daiborne to Henslowe states that he has commissioned 
Cyril Tourneur to writo one act otf the promised Arraignment of 
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London. " The Character of Robert, earl of Sahsburye, Lord 
High Treasurer of England . . . written by Mr Sevill Tumeur . . 
in a MS. in possession of Lord Mostyn (Hist. MSS. Commission, 
^th Report, appendix, p. 361) may reasonably be assigned to 
Tourneur. Although no external evidence is forthcoming, Mr K. 
Boyle names Tourneur as the collaborator of Massinger in The Second 
Maid*s Tragedy (licensed 1611). 

The Revenger’s Trugedy was printed in Dodsley’s Old Plays (voL iv., 
1744, 1780 and 1825), and in Ancient British Drama (1810, vol. ii.). 
The best edition of Tourneur's works is Tfic Plays and Poems of 
Cyril Tourneur, edited with Critical Introduction and Notes ^ by J. 
Churton Collins (1878). See also the two plays printed with the 
masteipieces of Webster, with an introduction by J. A. Symonds, in 
the ** Mermaid Series ” (1888 and 1903). No particulars of Tourneur's 
life were available until the facts given above were abstracted by 
Mr Gordon Goodwin from the Calendar of State Papers (*‘ Domestic 
Series,” 1O28-1629, 1629-1631, 1631-1633) and printed in the 
Academy ([May 9, 1891). A critical study of the relation of The 
Atheist*s Tragedy to Hamlet and other revenge-plays is given in 
Professor A. H. Thorndike's ” Hamlet and Contemporary Revenge 
l*lays'' {PubL of ike Mod. Lang. Assoc, ^ Baltimore, 1902). For the 
influence of Marston on Tourneur see E. K. Stoll, John Webster . . . 
(1905, Boston, Massachusetts), pp. 105-116. (M. Br.) 

TOURNEUX, JEAN MAURICE (1849- \ French man 

of letters and bibliographer, son of the artist and author J. F. E. 
Toumeux, was born in Paris on the i2tli of July 1849. 
He began his career as a bibliographer by collaborating in 
new editions of the Super cheries litter air es of Joseph Quirard 
and the Dictionnaire des anonymes of Antoine Barbicr. His 
most important bibliographical work was the Bibliographic de 
Vhisioire de Paris pendant la revolution fran^aise (3 vols., 1890- 
1901), which was crowned by the Academy of Inscriptions. 
This valuable work serves as a guide for the history of the 
city beyond the limits of the Revolution. 

His other works include bibliographies of Prosper M6rimee (187O), 
of Th6ophilc Gautiei* (1876), of the brothers de (ioncourt (1897) and 
others; also editions of F. M. Grimm’s Correspondance littcraire, 
of Diderot's Neveu do Rameau (1884), of Montesquieu's Lettres 
persanes (1886), &c. 

TOURNONf a town of south-western France, capital of an 
arrondissement in the department of Ard^che, on the right bank 
of the Rhone, 58 m. S. (»f Lyons by rail. Pop, (1906), town, 
3642; commune, 5003. Tournon preserves a gateway of the 
T5th century and other remains of fortifications and an old 
castle used as town hall, court-house and prison, and con- 
taining a Gothic chapel. The church of St Julian dates chiefly 
from the 14th century. The lyc^e occupies an old college 
founded in the i6th centur}^ by Cardinal Fran9ois de Tournon. 
Of the two suspension bridges which unite the town with Tain 
on the left bank of the river, one was built in 1825 and is the 
oldest in France. A statue to General Rampon (d. 1843) 
stands in the Place Carnot. Wood-sawing, silk-spinning, and 
the manufacture of chemical manures, silk goods and hosiery 
are carried on in the town, which has trade in the wine of 
the Rhone hills. Tournon had its own counts as early as 
the reign of Louis 1 . In the middle of the lyth century the title 
passed from them to the dukes of Ventadour. 

TOURNUS9 a town of east-central France, in the depart- 
ment of Saone-et-Loirc, on the right bank of the Saonc, 20 m. 
N. by E. of Macon on the Paris-Lyons railway. Pop. (1906), 
3787. The church of St Philibert (early nth century), once 
belonging to the Benedictine abbey of Tournus, suppressed in 
is in the Burgundian Romanesque style. The favade lacks j 
one of the two flanking towers originally designed for it. The 
nave is roofed with barrel vaulting, supported on tall cylin- 
drical columns. The choir, beneath which is a crypt of the nth 
century, has a deambulatory and square chapels. In the Place 
de THotel de Ville stands a statue of J. B. Greuze, bom in the 
town in 1725. There are vineyards in the surrounding dis- 
trict, and the town and its port have considerable commerce in 
wine and in stone from the neighbouring quarries. Chair- 
making is an important industry. 

TOURS* a town of central France, capital of the department 
of Indre-et-Loire, 145 m. S.W. of Paris by rail. Pop. (1906), 
town, 61,507; commune, 67,601. Tours lies on the left bank of 
the Loire on a flat tongue of land between that river and the 
Cher a little above their junction. The right bank of the 
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Loire is bordered by bilk at the foot of which lie the suburbs 
of St Cyr and St Symphorien. The river is crossed by two 
suspension bridges, partly built on islands in the river, and by 
a stone bridge of the second half of the i8lh centur>% the Pont 
de Tours. Many foreigners, especiaDy English, live at or visit 
Tours, attracted by the town itself, its mild climate and situa- 
tion in “ the garden of France,” and the historic chateaux in 
the vicinity. The Boulevard Berangcr, with its continuation, 
the Boulevard Heurteloup, traveises Tours from west to east, 
dividing it into two parts; the old town to the north, with its 
narrow streets and anc?ient houses, contains the principal 
buildings, the shops and the business houses, while the new 
town to the south, centring round a fine public garden, is almost 
entirely residential. The Rue Nationale, the widest and hand- 
somest street in Tours, is a prolongation of the Pont de Tours 
and runs at right angles to the boulevards, continuing under the 
name of the Avenue de Grammont until it reaches the Cher, 

St Gaticn, the cathedral of Tours, though hardly among the 
greatest churches of France, is nevertheless of considerable 
interest. A cathedral of the first half of the 12th century was 
burnt in 1166 during the quarrel between Louis Vll. of France 
and Henry IL of England. A new cathedral was begun about 
1170 but not finished till 1547. The lower portions of the 
west towers belong to the 12th century, the choir to the j.3th 
century; the transept and east bays of the nave to the i4lh; 
the remaining l>a}'s, a cloister on the north, and the favade, 
profusely decorated in the Flamboyant style, to the 15th and 
T6th centuries, the upper part of the towers being in the 
Renaissance style of the 16th century. In the interior there is 
fine stained glass, that of the choir (13th century) being espe- 
cially remarkable. The tomb of the children of Charles VIIL, 
constructed in the first years of the i6th century and attributed 
to the brothers Juste is also of artistic interest. 

An example of Romanesque architecture survives in the great 
square tower of the church of St Julien, the rest of which is in the 
early Gothic style of the 13th century, with the exception of two 
I apses added in the i6th century. Two towers and a Renaissance 
cloister are the chief remains of the ceh^brated basilica of Si Martin 
built mainly during the izth and 13th centuries and demolished 
in 1802. It stood on the site of an earlier and very famous church 
built from 466 to 472 !)y bishoj) St Perpetuus and desti’oyed together 
with many other churches in a lire in 998. Two other churches 
worthy of mention arc Notre-Damo la Riche, originally built in 
the 13th century, rebuilt in the lOth, and magnificently restored 
in the 19th century; and St Saturnin of the 15th century. The 
new basilica of St Martin and tlie church of St £tienne are modern. 
Of the old houses of Tours the Jicitel Gouin and that wrongly 
known as the house of Tristan THcrmite (both of the 15th century) 
are the best known. Tours has several learned societies and a 
valuable library, including among its MSS. a gospel of the 8th century 
on which the kings of France took oath as honorary canons of the 
church of St Martin. The museum contains a collection of pictures, 
and the museum of the Archaeological Society of Tourainc has 
valuable anticjuities; there is also a natural history museum. 

The chief public monuments are the fountain of the Renaissance 
built by Jacques do Beaune (d. 1527), financial minister, the statues 
of Descartes, Rabelais and Balzac, the latter born at Tours, and a 
monument to the three doctors Bretonneau, Trousseau and Velpeau. 
Tours is the scat of an archbishoji, a prefect, and a court of assizes, 
and headquarters of the IX. Army Coqis and has tribunals of first 
instance and of commerce, a board of trade arbitration, a chamber 
of commerce and a branch of the Bank of France, Among its 
educational institutions arc a preparatory school of medicine and 
pharmacy, lyc6cs for both sexes, a trainingcollege for girls and schools 
of fine art and music. The industrial establishments of the town 
include silk factories and numerous important printing-works, 
steel works, iron foundries and factories for automobiles, machinery, 
oil, lime and cement, biscuits, portable buildings, stained glass, 
boots and shoes and porcelain. A considerable trade is carried on 
in the wine of the district and in brandy and in dried fruits, sausages 
and confectionery, for which the town is well known. Three-quarters 
of a mile to the south-west of Tours lie unimportant remains of 
Plessis-les-Tours, the chateau built by I.ouis XI., whither he retired 
before his death in 1483. On the right bank of the Loire 2 m. 
above the town are the riiins of the ancient and powerful abbey of 
Marmo'itier. Five miles to the north-we.st is the large agricultural 
reformatory of Mettray founded in 1839. 

Tours (see Touraine), under the Gauls the capital of the 
Turones or Turons, originally stood on the right bank of the 
Loire, a little above the present village of St Symphorien. At 
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first called AUioftos, the town was afterwards known as Caesaro- 
duntm. The Romans removed the town from the hill where it 
originally stood to the plain on the left bank of the river. 
Behind the present cathedral, remains of the amphitheatre 
(443 ft. in length by 394 in breadth) built: towards the end of the 
2nd century might formerly be seen. Tours became Christian 
about 250 through the preaching of Gatien, who founded the 
bishopric. The first cathedral was built a hundred years later by 
St Litorius. The bishopric became an archbishopric when Gratian 
made Tours the capital of Lugdunensis Tertia, though the 
bishops did not adopt the title of archbishop till the 9th 
centur>^ About the beginning of the 5th ceniur)^ the official 
name of Caesarodunum was changed for that of Cwiias Turo- 
Ttarum, St Marlin, the great apostle of the Gauls, was bishop of 
Tours in the 4th century, and he was buried in a .suburb which 
soon became as important as the town itself from the number of 
pilgrims who flocked to his tomb. Towards the end of the 4th 
cenluiy, apprehensive of barbarian invasion, the inhabitants 
pulled down some of their earlier buildings in order to raise a 
fortified wall, the course of which can still be traced in places. 
Their advanced fort of Larcay still overlooks the valley of the 
Cher. Affiliated to the Armorican confederation in 435, the 
town did not fall to the Visigoths till 473, and the new masters 
were always hated. It became part of the Frankish dominions 
under Clovis, who, in consideration of the help afforded by St 
Martin, pre.sented the (church with rich gifts out of the spoils 
taken from Alaric, confirmed and extended its right of sanc- 
tuaiy, and accepted for himself and his successors the title of 
Canon of St Martin. At the end of the 6th century the bishopric 
was held by St Gregory of Tours, Tours grew rapidly in 
prosperity under the Merovingians, but abuse of the right of 
sanctuary led to great disorder, and the church itself became 
a hotbed of crime. Charlemagne re-established discipline in the 
disorganized mona.stery and set over it the learned Alcuin, 
who established at Tours one of the oldest public s('hools of 
(!hri.stian philo.sophy and theolog>\ The arts flourished at 
Tours in the middle age.s and the low'n wus the centre of the 
Poitevin Romanesque school of archit(‘clurc. The abbey was 
made into a collegiate church in the iith century, and wiis for a 
time affiliated to Cluny , but soon came under the dired rule of 
Rome, and for long had bishops of its own. The suburb in 
which the monaster)' was situated became as important as Tours 
itself under the name of Martinopolis, The Normans, attracted 
by its riches, pillaged it in 853 and 903. Strong walls were 
erected from 906 to 910, and the name was changed to that of 
Chuteauncuf, Philip Augustus sanctioned the communal 
privileges which the inhabitants forced from the canons of 
St Martin, and the innumerable offerings of princes, lords and 
pilgrims maintained the prosperity of the town all through the 
middle ages. A i3th'Century writer speaks with enthusiasm 
of the wealth and luxur)' of the inhabitants of Chateauneuf, 
of the beauty and chastity of the women and of the rich shrine 
of the saint. In the T4lh centur)' Tours was united to Chateaii- 
neuf within a common wall, of which a round tower, the Tour 
de Guise, remains, and both towns were put under the same 
administration. The numerous and long-continued visits of 
Charles VII., Louis XI., who established the silk-industry, and 
Charles VIII. during the 15th cenlur)' favoured the commerce 
and industry of the town, then peopled by 75,000 inhabitants. 
In the 15th and 16th centuries the presence of Jean Fouquet 
the painter, of Michel Colomb and the brothers Juste the .sculp- 
tors, enhanced the fame of the town in the sphere of art. In 
1562 Tours suffered from the violence of both Protestants and 
Catholics, and enjoyed no real security till after the pact entered 
into at Plessis-16s-Tours between Henry 111. and Henry of 
Navarre in 1589. In the 17th and 18th centuries Tours was the 
capital of the government of Touraine. Its manufactures, 
of wltich silk weaving was the chief, suffered from the revocation 
of the Edict of Nantes (1685). In 1772 its mint, whence were 
issued the “ livres of Tours {librae Turonenses) was suppressed. 
During the Revolution the town formed a base of operations of 
the Republicaas against the Vendeam. In 1870 it was for a 
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time the scat of the delegation of the government of national 
defence. In 1871 it was occupied by the Germans from the 
loth of January to the 8th of March. 

See P. Vitry, Tours ei les chateaux de Touraine (Paris, 1905); 
E. Giraudet, Histoirede la villede Tours (Tours, 1873); Les Artistes 
tourangeaux (Tours, 1885)* 

TOURVILLE* ANNE-HILARION DE COTENTIN (or Cos- 
tantin), Comte de (1642-1701), French admiral and marshal 
of France, was the son of C6sar d:^ Cotentin, or Costantin, who 
held offices in the household of the king and cf the prince of 
Cond^. He is said to have been born at Tourville in Normandy, 
but was baptized in Paris on the 24th of November 1642, wa.s 
commonly known as M. de Tourville, and was destined by bis 
family to enter the Order of Malta. From the age of fourteen 
to the age of twenty-five, he ser\^cd with the galleys of the Order. 
At that time the knights were still fighting the Barbary pirates 
of Algiers and Tunis. The young Anne-Hilarion is said to have 
been distinguished for courage. His life during these yeans, 
however, is little known. The supposed Metnoirs bearing his 
name were published by the Abb6 de Magron in the i8th centnr}* 
and belong to the large class of historical romances which pro- 
fessed to be biographies or autobiographies. In 1667 he was 
back in France, and was incorporated in the corps of officers of 
the French Royal navy which I.ouis XIV. w^as then raising from 
the prostration into which it had fallen during his minority. 
The positions of French naval officer and knight of Malta were 
not incompatible. Many men held both. The usual practice 
was that they did not take the full vows till they were in middle 
life, and had reached the age when they were entitled to hold 
one of the great offices. Until then they were free to marry, 
on condition of renouncing all claim to the chief places. As 
Anne-Hilarion de Cotentin married a wealthy widow, the 
marquise de Popelini^re, in 1689, at which time he was made 
count of Tourville, he severed his connexion with the Order. 
Nor does he appear to have served with it at all after his return 
to France in 1667. He was at first employed in cruising against 
the Barbar)^ pirates and the Turks. In the expedition sent 
against Crete in 1668-69 under command of the Due de Beau- 
fort he had command of the ** Croissant (44). The Due de 
Beaufort was killed, and the expedition was a failure. When 
the war with Holland in which France and England acted us 
allies began in 1670, Tourville commanded the “ Page ’* (50), 
in the squadron of the comte d’Estr^es (1624-1707) sent to 
co-operate with the duke of York. He was present at the battle 
of Solebay (June 7, 1672), and in the action on the coast of 
Holland in the following year, when Prince Rupert commanded 
the English fleet. When England withdrew from the alliance, 
the .scene of the naval war was transferred to the Mediterranean, 
where Holland was co-operating with the Spaniards. Tourville 
served under Abraham Duquesne in his battles with De Ruyter. 
He particularly distinguished himself at the battle of Palermo 
on the 2nd of June 1676. liy this time he was known as one of 
the best officers in the service of King Loui.s XIV. Unlike many 
employed by tlie king to command his ships in the earlier part 
of his reign, Tourville was a seaman. He had the reputation 
of being able to do all the work required in a ship, and he had 
made a study of naval warfare. The great treatise on naval 
tactics afterw^ards published under the name of his secretary, 
the Jesuit Hoste or THoste, was understood to have been 
iaspired by him. In 1683 he was chef descadre — rear admiral- 
with Duquesne in operations against the Barbary pirates, and 
he continued on that service with D’Estr^es. By 1689 he had 
been promoted lieutenant-general des armies navales, and was 
named vice-admiral du Levant or of the East. In June of 
that year he took up the commandership-in-chief of the French 
naval forces in the war against England and her continental allies 
which had begun in the previous year. From this time till 
the failure of his resources compelled King Louis XIV. to 
withdraw his fleets from the sea, Tourville contirued to com- 
mand the naval war in the Channel and the Atlantic. His 
conduct and example during this period were the source of the 
system of manoeu^Ting to gain an advantage by some method 
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Other than plain fighting. The personal character of Tourville 
must be held to account largely for the timidity of the principles 
he tstablislied, Tourville’s personal valour was of the finest 
quality, but, like many other brave men, he was nervous under 
the weight of responsibility. It is no less clear that anxiety 
ro avoid risking a disaster to his reputation was of more weight 
with him than the wish to win a signal success. He belonged 
to the type of men in whose minds the evil which may happen is 
always more visible than the good. In 1690 he had an oppor- 
tunity which might well have tempted the most cautious, and 
he missed it out of sheer care to keep his fieet safe against all 
conceivable chances, aided perhaps by a pedantic taste for 
formal, orderly movement. He was opposed in the Channel 
by the allies, who had only fifty-six ships, while his own force, 
though it included some vessels of no serious value, was from 
seventy to eighty sail strong. He was feebly attacked by 
Admiral Arthur Herbert, the newly created earl of Tornngton, 
off Beachy Head on the loth of July. The Dutch ships in the 
van were surrounded. The allies had to retreat in disorder, 
and Tourville followed in ** line of battle ” which limited his 
rpeed to that of his slowest ship. So his enemy escaped with 
comparatively little loss. In the following year he performed 
Ills famous ** off shore cruise ” in the Bay of Biscay. He moved 
to and fro in fine order, avoiding being brought to battle, but 
also failing to inflict any harm on his opponent. In the mean- 
time the cause cf King James II. was ruined in Ireland. In 
i6q:?, the Mediterranean fleet having failed to join him, he was 
faced by a vastly superior force of the allies. The French 
king had prepared a militar)^ force to invade England, and 
Tourville was expected to prepare the way. Having at least 
a clear indication that he was expected to act with vigour, 
if not precise orders to fight against any odds, he made a 
resolute attack on the centre of the allies on the 29th of May off 
Cape Barfleur, and drew off before he was surrounded. This 
action, which with tlic pursuit of the following days make up what 
is called the battle of La Hogue, from the Bay where some of 
the fugitive French ships were destroyed, or Barfleur, proved 
his readiness to face danger. But his inability to take and act 
on a painful decision was no less proved in the retreat. He 
hci^itated to sacrifice his crippled flagship, and thereby detained 
his whole fieet. The result w^as that the Solcil Royale 
herself and fifteen other ships were cut off and destroyed at 
La Hogue. In 169 5 he was again at sea with a great fleet, and 
Ind H chance to inflict extreme injury on the allies by the capture 
of the Smyrna convoy which included their whole Mediterranean 
trade for the year. He did it a great deal of harm outside the 
Straits of Gibraltar, but again he kept his fleet in battle order, 
and a large part of the convoy escaped. King Louis XIV., 
who had a strong personal regard for him, continued to treat 
him with favour. Tourville was made Marshal of France in 
1693, but the growing exhaustion of the LVench treasury no 
longer allowed the maintenance of great fleets at .sea. Tour- 
ville remained generally at Toulon, and had no more fighting. 
He died in Paris in 1701. His only son, a colonel in the 
army, was killed at Denain in 1712. 

The English account of the battles of Beachy Head and La Hogue 
will ba found in Ledyard's Naval History. 1 ‘roudc's Jiatailles navaies 
de la Francs gives the French version of these and the other actions 
in w'hich Tourville was concerned. Tourville is f req uently mentioned 
in the Life of Duquesne by M. Jal. (D. H.) 

TOUSSAINT L’OUVERTURE (or Loiiverture), PlERRiB- 
DOMDflQUE (r. 1746-1803), one of the liberators of Haiti, 
claimed to be descended from an African chief, his father, a 
slave in Haiti, being the chief’s second son. He was at first 
surnamed Breda, but this was afterwards changed to L’Ouverture 
in token of the results of his valour in causing a gap in the 
ranks of the enemy. Fr^ m childhood he manuested unusual 
abilities, and succeeded, by making the utmost use of every 
opportunity, in obtaining k remarlkbly good education. He 
obtained the special confidence of his master, and was made 
superintendent of the other rei^'oes on the plantation. After 
the insurrection of 1701 he joined the insurgents, and, having 
acquired some knowledi.:c cf surger>* and medicine, acted as 


physician to the forces. His rapid ri.se in influence aroused, 
however, the jealousy of Jean Franfois, who caused his arrest 
on the ground of his partiality to the wfliites. He was liberated 
by the rival insurgent chief Baisson, and a partisan war ensued, 
but after the death of Baisson he placed himself under the orders 
of Jean P'ran^ois. Subsequently he joined the Spaniards, 
but, when the French govermnent ratified the act declaring 
the freedom of the slaves, he came to the aid of the French, 
In 1796 he was named commander- in-chief of the armies of 
St Domingo, but, having raised and disciplined a powerful 
army of blacks, he made himself master of the whole country, 
renounced the authority of France, and announced himself 
“ the Buonaparte of St Domingo.” He was taken prisoner by 
treachery on the part of France, and died in the prison of Joux, 
near Besan^on, on the 27th of April 1803. 

See Toussaint TOuverture's own M^moires^ with a life by Saint 
Remy; (Paris, 1850); Gragnon-Laconte, Toussaint Louverture 
(Paris, 1887); Sch 61 cher Vie de Toussaint Louverture (Paris, 1889; 
and J. K. Beard, Life of Toussaint Louverture (1853). 

TOW, the term given in textile manufacture to the short 
fibres formed during the processes of scutching and hackling, 
and also to the yarns which are made from these fibres. A 
special machine termed a carding engine or a tow card is used 
to form these fibres into a sliver, this sliver then passes to the 
drawing frames, and thereafter follows the same process as line 
yarns in flax spinning. 

TOWANDA, a borough and the county-seat of Bradford 
county, Pennsylvania, U.S. A., on the west bank of the Susque- 
hanna river, about 50 m. N.W. of Wilkes-Barrd. Pop. (1890), 
4169; (1900), 4663, of whom 322 wTie foreign-born. Towanda 
is served by the T-ehigh Valley and the Susquehanna & New 
York railways. It is situated about 730 ft. above the sea, and 
is surrounded by high hills. Towanda contains the museum 
of the Bradford County Historical Society. 'Phe borough is 
in a farming, dairying and stock-raising region, and has various 
manufactures. The first settlement was made by William Means 
in 1786, the village was laid out in 1812, became the county- 
seat in the same year, was variously knowm for some years 
as Mean.sville, Overton, Williamson, Monmouth and Towanda, 
and in 1828 was incorporated as the borough of Towanda. Its 
name is an Indian word said to mean ” where we bury the 
dead.” 

TOWCESTER, a market town in the southern parliamentary 
division of Northamptonshire, lingland, 8 m. S.S.W. of North- 
ampton, on the East & West Junction and tlie Northampton 
& Banbur>^ Junction railways. Pop. (1901), 2371. It is 
pleasantly situated on the small river Tove, a left-bunk affluent of 
the Ou.se. The church of St Lawrence is a good Early Emglish, 
Decorated and Perpendicular building, with a fine we.stem 
Peri:)endicular tower. There are a considerable tigricultural 
trade and a manufacture of boots and shoes. 

Here was a Roman town or village situated on Watling 
Street. The site has yielded a considerable number of relics. 
In the loth century a fortress was maintained here again.st the 
invading Danes. The site of both this and the Roman station 
is marked by an artificial mound known as Burg Hill, not far 
from the church, above the river. Towcesier, with the whole 
of this district, witnessed a large part of the operations during 
the Civil War of the 17th century. 

TOWEL, a cloth used for the purpose of drying the hands, 
face or body after bathing or washing. These cloths are made 
of different materials, known as towellings,” the two principal 
kinds are huckaback,” a slightly roughened material for 
chamber towels for face and hands, and Turkish towelling, 
with a much rougher surface, for bath towels; finer towellings 
are made of linen or damask. The term has a particular eccle- 
siastical usage as applied to a linen altar cloth or to a rich cloth 
of embroidered silk, velvet, &c., covering the altar at all ” such 
periods when Mass is not being celebrated.” 

The Mid. Eng. iowatlle comes through the O. Pr. touaille 
from the Low Lat. toacula, re|)resented in other Romanic languages 
by Sp. toalla, Ital. tovaglia ; this i.s to be referred to the Teutonic 
verb meaning ** to wash,** O. H. G. twahan, M. H. G. dwahen, O. Eng. 
\fwedn, and cf. Ger. Zwehle, provincial Eng. dwile, a dish-cloth. 
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TOWER (I^t. turns; Fr. tour, docker ; Ital. iorre; Ger. 
Thurm), the term given to a lofty building originally designed for 
defence^ and, as such, attached to and forming part of the 
fortifications of a city or castle. Towers do not seem to have 
existed in Egypt, but in Mesopotamia from the earliest times 
they form the most important feature in the city walls, and are 
shown in the bas-reliefs of the Assyrian palaces at Nimroud 
and elsewhere. The earliest representation is perhaps that 
engraved on the tablet in the lap of Gudea the priest king of 
Lagash (2700 whose statue, found at Tello, is now in the 
Louvre; the drawing is that of a large fortified enclosure, with 
gates, bastions and towers, corresponding with remains of 
similar structures of the same and later periods. In the dis- 
coveries made here, at Susa and at Dom Sargoukin, the towers 
were about 40 ft. scjuare, proje(tting from 16 to 20 ft. in front 
of the curtain walls which connected them, and standing about 
80 ft. apart. In Koman and Byzantine times this distance 
was increased, owing probably to the greater speed of pro- 
jectiles, and in the wall built by Theodosius at Constantinople 
the towers were 150 ft. apart (see also Castle and Fortifi- 
cation). 

From the architectural point of view, the towers which are 
of chief interest are those of ecclesiastical and secular buildings, 
those in Italy being nearly always isolated and known as cam- 
panili (see Campanile). In England the earliest known are the 
Anglo-Saxon towers, the best examples of which are those at 
Earl’s Barton , Monkwearmou th, Bamack, Barton-on-Humber and 
Sompting; they were nearly always square on plan and situated 
at the west end, in an axial line with the nave, their chief 
characteristics being the long-and-short work of the ma.sonry 
at the quoins, the decoration of the wall with thin pilaster strips, 
and the slight setting back of the storey.s as they rose. There 
arc a few examples of central Anglo-Saxon towers, as at St 
Mary’s, Dover; Breamore, Hants; and Dunham Major, Nor- 
folk; and, combined with western towers, at Ramsay and Ely; 
twin western towers existed at Exeter. Contemporary with 
these Saxon towers are many examples in France, but they are 
invariably central towers, as at Germigny-des-Pr^s and at 
Querqueville in Normandy; in Germany the twin towers of 
Aix-la-Chapelle are the best known. As a rule the single 
western tower is almost confined to England, prior to the end 
of the nth century, when there are many examples throughout 
Germany. In Norman times in England, central towers are 
more common, and the same obtains in France, where, however, 
they are sometimes carried to a great height, as at Pirigueux, 
where the wall decoration consists of pilasters in the lower 
storeys, and semi-detached columns above, probably based on 
that of the Roman amphitheatre there : otherwise the design 
of the Romanesque church towers is extremely simple, de- 
pending for its effect on the good masonry and the enrichment 
of the belfry windows. In later periods flat buttresses arc 
introduced, and these gradually assume more importance and 
present many varieties of design; greater apparent height 
is given to the tower by the string courses dividing the second 
storeys, and by rich blank arcading on them, the upper storey 
with the belfry windows forming always the most important 
feature of the tower. In those towers which are surmounted by 
spires (q,v,) the design of the latter possesses sometimes a greater 
interest both in England and France. A very large number 
of the towers of English cathedrals and churches have fiat 
roofs enclosed with lofty battlemented parapets and numerous 
pinnacles and finials; in France such terminations are not 
round, and in Germany the high-pitched roof is prevalent ever\'- 
where, so that the numerous examples in England have a special 
interest; sometimes the angle buttresses are grouped to carry 
octagonal pinnacles, and sometimes, as at Lincoln and Salis- 
bury, octagonal turrets rise from the base of the tower. 

Among the finest examples are those of Canterbury. Ely, York, 
Gloucester. Lincoln and Worcester catherals; among churches, 
those of the minster at Bevertey ; St Maiy%, St Neots (Huntingdon- 
shire) ; St Stephen’s, Bristol, St Giles, wrdtham (Denbighshire — ^in 
many respects the most beautiful in England; St Mary Magdalene, 
Taunton; Magdalen College, Oxford; St Botolph, Boston, crowned 


with an octagonal tower; St Mary’s, llminster (Somersetsliirc) and 
Malvern (Worcestershire); and the isolated towers at Chichester, 
Evesham and Bury St Edmund's. 

So far reference has been made only to central and western 
towers, the latter not always placed, like the Anglo-Saxon towers, 
in the axial line of the nave, but sometimes on the north or south 
side of the west end; and as a rule these are only found in Eng- 
land. In France and Germany, however, they are greatly 
increased in number; thus in Reims seven towers with spires 
were contemplated, according to Viollet-le-Duc, but never 
completed ; at Chartres eight towers, and at Laon seven, of which 
six are completed; in Germany the cathedrals of Mayenoe and 
Spires and two of the churches in Cologne have from four to 
seven towers; and at Toumai cathedral, in Belgium, are seven 
towers. In many of the churches in Norfolk and Suffolk the 
western tower is circular, owing probably to the fact that, 
being built with stone of small dimensions, the angles of the 
quoins would have been difficult to construct. In some of the 
French towns, isolated towers were built to contain bells, and 
were looked upon as municipal^ constructions; of these there 
are a few left, as at B 4 thune, Evreux, Amiens and Bordeaux, 
the latter being a double tower, with the bells placed in a roof 
between them. 

The towers of secular buildings are chiefly of the town halls, of 
which there arc numerous examples throughout France and Belgium, 
such as those of the hotel de ville at St Antonin (13th century) 
and Compiegne, both in France; at Lubcck, Danzig and Miinster 
in Germany; and Brussels, Bruges and Oudenarde in Belgium. 

(H. P. S.) 

TOWER OF LONDON. THE. an ancient fortress on the east 
side of the City of London, England, on the north bank of 
the river Thames. On a slight elevation now called the Tower 
Flill, well protected by the river and its marshes, and by woods 
to the north, there was a British stronghold. Tradition, 
however, pointed to Julius Caesar as the founder of the 
Tower (Shakespeare, Richard III. in. i. ; and elsewhere), 
and remains of Roman fortifications have been found beneath 
the fjresent site. The Tower contains barracks, and is the 
repository of the regalia. It covers an irregular hexagonal area, 
and is surrounded by a ditch, formerly fed by the ITiames, but 
now dry. Gardens surround it on the nortli and west, and an 
embankment borders the river on the south. Two lines of 
fortifications enclose the inner bail, in which is the magnificent 
White Tower or Keep, flanked by four turrets. This was built 
by Gundulf, bishop of Rochester, c. 1078. Its exterior was 
restored by Sir Christopher Wren, but within the Norman work 
is little altered. Here may be seen a collection of old armour 
and instruments of torture, the rooms said to have been Sir 
Walter Raleigh’s prison, and the magnificent Norman chapel 
of St John. Among the surrounding buildings are the barracks, 
and the cliapel of St Peter ad Vincula, dating from the early 
part of the 14th century, but much altered in Tudor times. 
The Ballium Wall, the inner of the two lines of fortification, 
is coeval with the keep. Twelve towers rise from it at 
intervals, in one of which, the Wakefield Tower, tlie Regalia or 
crown jewels are kept. The chief entry to the fortress is through 
the Middle Tower on the west, across the bridge over the moat, 
and through the By ward Tower. The Lion Gate under the Middle 
Tower took name from a menagerie kept here from Norman 
times until 1834. On the south, giving entry from the river 
through St Thomas Tower and the Blooity Tower, is the famous 
Traitor’s Gate, by which prisoners of high rank were admitted. 
The chief historical interest of the Tower lies in its association 
with such prisoners. The Beauchamp Tower was for long the 
place of confinement, but dungeons and other chambers in 
various parts of the building are also associated witli prisoners 
of fame. Executions took place both within the Tower and 
on Tower Hill. Many of those executed were buried in the chapel 
of St Peter ad Vincula, such as Sir Tlromas More, Henry VIII.’s 
queens, Anne Boleyn and Katharine Howard, Lady Jane Grg^ 
and her husband Dudley, Sir Walter Raleigh, and the duke ctf 
Monmouth. The Tower was not only a prison from Norman 
times until the 19th centurj^ but was a royal residence at 
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intervals from the reign of Stephen^ if not before. The royal 
palace was demoli^ed by order of Cromwell. The tower is 
under the governorship of a constable. The attendant staff ^ 
called Yeomen of the Guard or familiarly Beefeaters/’ still 
wear their picturesque Tudor costume, 

Autborities. — W. Hepwoxth Dixon, Uw Md^ 6 sty*s Tovm 
(london, 1869); Lord Ronald Sutherland Gower, The Tower of 
London (london, 1901). 

TO^, in its most general sense^ a collection or aggregation of 
inhabited houses larger than a village. The 0 . Eng. tun (M. Eng. 
fmm) meant originally a fence or enclosure^ cf. Ger. Mun^ hedge, 
hence an enclosed place. The Scottish and Northern English 
use of the word for a farmhouse and its buildings, a farmstead, 
preserves this original meaning, and is paralleled by the Icel. tun, 
homestead, dweUiiig-house. A cpgnate Celtic form meaning a 
fastness, a strong place, appears in Gael, and Irish dun, Welsh, 
din, fortress, hill-fort (cf. Welsh dinas, town). This is familiar 
from the many Latinized names of places, e,g, Lugdunum, 
Augustodunum, &c. In Englisli law ** town ” is not a word defmed 
by statute. For purposes of local government there are boroughs, 
urban districts and rural districts, but many urban districts are 
rural in character and the distinction is purely an administrative 
one (see Borough; City; Commune (Medieval); Muniqpium; 
England : Local Government, and the sections on local adminis- 
tration under various country headings). The meaning attached 
to the term “ township ” in the local administration of the 
United States is treated under United States : Local GovermnenL 

TOWNELEY (or Townlev), CHARLES (i737"T»os), English 
archaeologist and collector of marbles, was born at Towncley, 
the family seat, near Burnley in Lancashire, on the ist of October 
I737* He was educated at the college of Douai, and subsequently 
under John Turberville Needham, the physiologist and divine. 
In 1758 he took up his residence at Towncley, wliere he lived the 
ordinary life of a country gentleman until about 1765, when he 
left England to study ancient art, chiefly at Rome. He also 
made several excursions to the south of Italy and Sicily, In 
conjunction with Gavin Hamilton, the artist, and Thomas 
Jenkins, a banker in Rome, he got together a splendid collection 
of antiquities, which was deposited in two houses bought 
by him for the purpose in Park Street, W'estminster, where he 
died on the 3rd of January 1805. His solitary publication was 
an account of an ancient helmet found at Ribchester. Bis 
marbles, bronzes, coins, and gems were purchased by the British 
Museum for about £28,000, and fonn part of the Graeco-Roman 
collection. 

For an account of the antiquities see Sir Hen^ Ellises The Townley 
Gallery (1836), and A. T. F. Michaelis's Ancient Marbles in Great \ 
Britain (1882). ! 

TOWNLEY, JAHES (1714-1778), English dramatist, second 
son of Charles Townley, merchant, was born in London on the 
6th of May 1714. Educated at Merchant Taylors’ School and at 
St John’s College, Oxford, he took hdy orders, being ordained 
priest on the 28th of May 1738. He was lecturer at St Dunstan’s 
in the East, chaplain to the lord mayor, then under-master at 
Merchant Taylors’ School until 1753^ when he became grammar 
master at Christ’s Hospital. In 1760 he became head master 
of Merchant Taylors’ School, where in 1762 and 1763 he revived 
the custom of dramatic performances. He retained his head- 
mastership until his death on the 5tSi of July 1778. He txsok a 
keen interest in the theatre, and it has been asserted that many 
of David Garrick’s best productions and revivals owed much 
to his assistance. He was the author, although the fact was 
long concealed, of High Life below Stairs, a two-act farce pre- 
sented at Drury Lane on the 31st of October 1759; also of False 
Concord (Coven t Garden, March 20, 1764) and The Tutor (Drury 
Lane, Feb. 4, 1765). 

TOWNSHEND, CHARLES En^ish politician, 

was the second son of Charles, 3rd Viscount Townshend, who 
married Audrey (d. 1788), daughter and heiress of Edward 
Harrison of BaH’s Park, near Hertford, a lady who rivalled her 
son in brilliancy of wit and frankness of expression. Charles was 
bom cm the 29th of August 1725, and was sent for his education 


to Leiden and Oxford. At the Dutch university, where he 
matriculated on the 2Vth of October 1745, he associated with a 
small knot of English youths, afterwards well known in various 
circles of life, among whom were Dowdeswell, his subsequent 
rival in politics, Wilkes, the witty and unprincipled reformer, and 
Alexander Carlyle, the genial Scotchman, who devotes some of 
the pages of his Autobiography to chronicling their sayings and 
their doings. He represented Great Yarmouth in parliament 
from 1747 to 1761, when he found a scat for the treasury borough 
of Harwich. Public attention was first drawn to his abilities 
in 1753, when he delivered a lively attack, as a younger son 
who might hope to promote his advancement by allying himself 
in marriage to a wealthy heiress, against Lord Hard wicke’s 
marriage bill. Although tliis measure passed into law, he 
attained this object in August 1755 by marrying Caroline (cl. 
1794), the eldest daughter of the 2nd duke of Argyll and the 
widow of Francis, Lorcl Dalkeith, the eldest son of the 2nd duke 
of Buccleuch. In April 1754 Townshend was transformed from 
the position of a member of the board of trade, which he had held 
from 1749, to that of a lord of the admiralty, but at the close of 
1755 passionate attack against the policy of the ministry, an 
attack which shared in popular estimation with the scathing 
denunciations of Pitt, the supreme success of Single-Speech 
Hamilton, and the hopeless failure of Lord Chesterfield’s illegiti- 
mate son, caused his resignation. In the administration which 
was formed in November 1756, and which was ruled by Pitt, 
the lucrative office of treasurer of the chamber was given to 
Townshend, and in the following spring he was summoned to 
the privy council. 

With the accession of the new monarch in 1760 this volatile 
politician transferred his attentions from Pitt to the young 
king’s favourite, Bute, and when in 1761, at the latter’s instance, 
several changes were made in the ministry, Townshend was 
promoted to the post of secretary-at-war. In this place he 
remained after the great commoner had withdrawn from the 
cabinet, but in December 1762 he threw it up. Bute, alarmed 
at the growth in numbers and in influence of his enemies, tried 
to buy back Townshend’s co-operation by sundry tempting 
promises, and at last .secured his object in March 1763 with the 
presidency of the board of trade, When Bute retired and George 
Grenville accepted the cares of official life, the higher post of 
first lord of the admiralty fell to Townshend’s lot, but with 
his usual impetuosity he presumed to designate one of hi.s 
.satellite.s. Sir William Burrell (1732-1796), to a place under him 
at the board, and tlie refusal to accept the nomination led 
to his excluiiion from the new administration. While in 
opposition his mind was swayed to and fro with conflicting 
emotions of dislike to the head of the ministry and of desire 
to share in the spoils of office. The latter feeling ultimately 
triumphed; he condescended to accept in the dying days 
of Grenville’s cabinet, and to retain through the “ lutestring ” 
administration of Lord Rockingham — ** pretty summer 
wear,” as Townshend styled it, “ but it will never stand 
the winter ’’—the highly paid position of paymaster-general, 
refusing to identify himself more closely with its fortunes as 
chancellor of the exchequer, The po.sition which he refused from 
the liands of Lord Rockingham he accepted from Pitt in August 
1 766, and a few weeks later his urgent appeals to the great minister 
for increased power were favourably answered, and he was 
admitted to the inner circle of the cabinet. The new chancellor 
proposed the continuance of the land tax at four shillings in the 
pound, while he held out hopes that it might be reduced next year 
to three shillings, whereupon his predecessor, William Dowdeswell, 
by the aid of the landed gentlemen, carried a motion that the 
reduction should take effect at once. This defeat proved a 
great mortification to Lord Chatham, and in his irritation 
against Townshend for this blow’, as well as for some acts of in- 
subordination, he meditated the removal of his showy colleague. 
Before this could be accomplished Chatham’s mind became 
impaired, and Townshend, who was the most determined and 
influential of his colleagues, swayed the ministry as he liked, 
pledging himself to find a revenue in America with which to meet 
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the deficiency caused by the reduction in the land tax. His wife 
was created (August 1767) baroness of Greenwich, and his elder 
brother George, the 4th viscount, was made lord-lieutenant of 
Ireland. He himself delivered in the House of Commons many 
speeches unrivalled in parliamentary history for wit and reckless- 
ness; and one of them still lives in history as the ** champagne 
speech.” His last ofRcial act was to carry out his intention by 
passing through parliament resolutions, which even his colleagues 
deprecated in the cabinet, for taxing strveral articles, such as 
glass, paper and tea, on their importation into America, which he 
estiniated would produce the insignificant sum of £40,000 for the 
English treasury, and which shrewder observers prophesied would 
lead to the loss of the American colonies. Soon after this event 
he died somewhat suddenly on the 4th of September 1767. 

The universal tribute of Townshend’s colleagues allows him 
the possession of boundless wit and ready eloquence, set off by 
perfect melody of intonation, but marred by an unexampled lack 
of judgment and discretion. He shifted his ground in politics 
with every new moon, and the world fastened on him the nick- 
name, which he himself adopted in his ” champagne ” speech, of 
Uie weathercock. Ilis official knowledge was considerable ; and 
it would be unjust to his memory to ignore the praises of his 
contemporaries or his knowledge of his country’s commercial 
interests. The House of Commons recognized in him its spoilt 
child, and Burke happily said that “ he never thought, did or 
said anything ” without judging its effect on his fellow-mcml^crs. 

A Mewoiv hy Percy Eitzf^erald was t)ublished in 1866. See also 
W. E. H. Leckv, History of England (1892); and Horace Walpole, 
Memoirs of the Reign of George HE, edited by G. F. R. Jlurker (1894). 

TOWNSHEND, CHARLES TOWNSHEND, 2ND Viscount 
(167 4-1 7 38). English statesman, was the eldest son of Sir 
Horatio Townshend, Bart. (r. 1630-1687), a zealous supporter 
of Charles IL, who was created Baron I’ownshend in 1661 and 
Viscount Townshend of Raynham in 1682. The old Norfolk 
family of Townshend, to which he belonged, is descended from 
Sir Roger Townshend (d. 1493) of Raynham, who acted as leggd 
adviser to the Paston family, and was made a justice of the 
common pleas in 1484. His descendant, another Sir Roger 
Townshend (c. 1543-1590), had a son Sir John Townshend 
(1564-1603), a soldier, whose son, Sir Roger IWnshend (1588- 
was created a baronet in 1617. He was the father of Sir 
Horatio Townshend. 

Charle.s Townshend succeeded to the peerage in December 
1687, and was educated at Eton and King’s College, Cambridge. 
He had Tory syinpathies when he took his scat in the House of 
Lords, but his views changed, and he began to take an active 
part in politics ns a Whi^. For a few years after the aewssion 
of Queen Anne he remained without office, but in November 
1708 he was appointed captain of the yeomen of the guard, 
having in the previous year been summoned to the pH^y council. 
He was ambassador extraordinary and plenipotentiary to the 
states-general from 1709 to 17 ii, taking part during these years 
in the negotiations which preceded the conclusion of the treaty 
of Utrecht. After his recall to England he was busily occupied 
in attacking the proceedings of the new Tory^ ministr}^ Towns- 
hend quickly won the favour of George 1 ., and in September 
1714 the new king selected him as secretary of state for the 
northern department. The policy of Townshend and his 
colleagues, after they had crushed the Jacobite rising of 1715, 
l)oth at home and abroad, was one of peace. The secretary' 
disliked the interference of England in the w'ar betw'cen Sweden 
and Denmark, and he promoted the conclusion of defensive 
alliances between England and the emperor and England and 
France. In spite of these successes the influence of the Whigs 
was gradually undermined by the intrigues of Charles Spencer, 
earl of Sunderland, and by the discontent of the Hanoverian 
favourites. In October 1716, Townshend’s colleague, James 
•Stanhop^, afterwards 1st Earl Stanhope, accompanied the king 
on his visit to Hanover, and while there he was seduced from his 
allegiance to his fellow-ministers by Sundefland, George being 
led to believe that Townshend and his brother-in-law, Sir 
Robert Walpole, were caballing with the prince of Wales, their 


intention being that the prince should supplant his father on 
the throne. Consequently in December 1716 the secretary was 
dismissed and was made lorddieutenant of Ireland, but he only 
retained this post until the following April. 

Early in 1720 a partial reconciliation took place between the 
parties of Stanhope and Townshend, and in June of this year 
the latter became president of the council, a post which he held 
until February 1721, when, after the death of Stanhope and the 
forced retirement of Sunderland, a result of the South Sea 
bubble, he was again appointed secretary of state for the 
northern department, with Walpole as first lord of the treasury 
and chancellor of the exchequer. The two remained in power 
during the remainder of the reign of George I., the chief domestic 
events of the time being the impeachment of Bishop Atterbury, 
the pardon and paitial restoration of Lord Bolingbroke, and the 
troubles in Ireland caused by the patent permitting Wood to 
coin halfpence. Townshend secured the dismissal of his rival, 
John Carteret, afterwards Earl Granville, but soon differences 
arose between himself and Walpole, and he had some difficulty 
in steering a course through the troubled sea of European politics. 
Although disliking him, George II. retained him in office, but 
the predominance in the ministry passed gradually but surely 
from him to Walpole. Townshend could not brook this. So 
long, to use Walpole’s witty remark, as the firm was Townshend 
and Walpole all went well with it, but when the positions were 
reversed jealousies arose between the partners. Serious differ- 
ences of opinion concerning the policy to be adopted towards 
Prussia and in foreign politics generally led to a final rupture 
in 1730. Failing, owing to Walpole’s interference, in his efforts 
to procure the dismissal of a colleague and his replacement by 
a personal friend, Townshend retired on the 15th of May 1730, 
His remaining years were passed at Raynham, where he inte- 
rested himself in agriculture and was responsible for introducing 
into England the cultivation of turnips on a large scale and for 
other improvements of the kind. He died at Raynham on the 
21st of June 1738. 

Townshend was twice married — first to Elizabeth (d. 1711), 
daughter of Thomas Pelham, ist Baron Pelham of Laughton, 
and secondly to Dorothy (d. 1726), sister of Sir Robert Walpole. 
He had eight sons. The eldest son, Charles, the 3rd viscount 
(1700-1764), was called to the House of Lords in 1723. The 
second son, Thomas Townshend (1701-1780), was member of 
parliament for the university of Cambridge from 1727 to 1774; 
his only son, Thomas Townshend (1733-1800), who was created 
Baron Sydney in 1783 and Viscount Sydney in 1789, was a 
sccrctar}' of state and leader of the House of Commons from July 
1782 to April 1783, and from December 1783 to June 1789 
again u secretly of state, Sydney in New South Wales being 
named after him; his grandson, John Robert Townshend (1805-- 
1890), the 3rd riscount, was created Earl Sydney in 1874, the 
titles becoming extinct at his death. Charles Townshend*.s eldest 
son by his second wife was George Townshend (1715-1769), 
who ^ter serving for many years in the navy, became an 
admiral in 1765, The third viscount had two sons, George, 
1st Marquess Townshend, and Charles Townshend, who are 
separately noticed. 

For the 2nd viscount sec W. Coxe, Memoirs of Sir Robert Wal’ 
pole (1816) ; W. E. H. Lecky, History of England in the i8th Century 
(1892) ; and Earl Stanhope, History of England. 

TOWNSHEND, GEORGE TOWNSHEND, iST Marquess (1724- 
1807), eldest son of Charles, 3rd Viscount Townshend (1700- 
1764), and brother of the politician Charles Townshend (^.v.), 
was bom on the 28th of February 1724, his godfather being 
George 1 . Joining Cope’s dragoons as a captain, he saw some 
service in the Netherlands in 1745, and as a member of the duke 
of Cumberland s staff was present at Culloden. Afterwards he 
accompanied the duke to the Netherlands, and was present at 
Lauffeld. By 1750 he had become lieutenant-colonel in the 
ist Foot Guards, but differences with the duke of Cumberland 
led to his retirement in that year. This difference soon became 
hos*:ility, and, coupled with his dread of permcment armies, 
caused him to give vehement support to the Militia Bill, in 
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this matter his views and his methods of expressing them raised 
up a host of enemies. The retirement of the duke after the 
disastrous campaign in North Germany in 1757 brought Towns- 
hend back to active service as a colonel^ and in 1758 he sailed 
for North America as one of Wolfe’s three brigadiers. In the 
long and painful operations against Quebec he showed himself 
a capable officer^ but his almost open dissatisfaction with Wolfe’s 
methods sensibly added to the diihculty of the enterprise. At 
the battle of the Heights of Abraham the command^ on the death 
of Wolfe and the wounding of Monckt on, devolved upon Towns- 
hend, whose over-caution for a time imperilled the success of 
the British arms. The loss of Montcalm, however, had similarly 
paralyzed the French, and the crisis passed. Townshend sent 
home a despatch, announcing the fall of Quebec, which at once 
became the butt of the wits and the object of criticism of a more 
serious kind; and when, Monckton having taken over the com- 
mand in Canada, Townshend returned to England to enjoy, as 
he hoped, the hero-worship of the public, he was soon involved 
in bitter controversies. He succeeded to the title in 1764 
on his father’s death, and in 1767, through his brother’s influence, 
was made lord-lieutenant of Ireland. The story of his vice- 
royalLy may be read in the article on him in the Diet, Nat, Biog,, 
and in Lccky’s History of England in the rSth Century (vol. iy.). 
With the best will in the world, and in spite of excellent capacity, 
he came into continual conflict with the Irish House of Commons 
in his attempt to form an English party in Ireland, and he 
excited unmeasured abuse. In 1772 he was recalled. In 1787 
he was created Marquess Townshend of Rainham. He died on 
the 14th of September 1807. 

Townshend was twice married — first to Charlotte, Baroness 
de Ferrars (d. 1770), and secondly to Anne Montgomery (d. 1819). 
His eldest son George (1755-1811), who became the second 
marquess, had succeeded to the barony of de Ferrars in 1770 
and had been created earl of Leicester in 1784. Although he 
was in turn master of the mint, joint postmaster-general and 
lord steward of the royal household, he did not take much pari 
in politics, but showed a great taste for antiquarian studies. 
His elder son, George Ferrars Townshend, the 3rd marquess 
(1778-1855), was disinherited by his father for conduct which 
also compelled him to reside outside England, When he died 
at Genoa in December 1855 the earldom of Leicester became 
extinct. The marquessate, ho^vever, passed to a cousin, John 
Townshend (1798-1863), who became the 4th marquess. John 
James Dudley Stuart Townshend (b. 1866), who became the 6th 
marquess in 1899, came prominently before the public in 1^6 
in consequence of a judicial inquiry into his sanity, the decision 
being that he was not capable of managing his owm affairs. 

TOWNSVILLE, a town of Elphinstone county, Queensland, 
Australia, 870 m, direct N.W. of Brisbane. Pop. (1901), 12,717. 
Tt is the seat of the Anglican bishop of North Queensland and has 
a cathedral and several handsome buildings, including the supreme 
court and the custom-house. It is picturesquely situated partly 
on the slopes of Castle Hill and Melton Hill, and partly on the 
baiiks of Ross Creek, which is spanned by the Victoria Bridge, a 
swing bridge 550 ft. in length, worked by hydraulic power. The 
tidal harbour is enclosed by stone breakwaters, and large vessels 
enter and load frozen meat direct from the refrigerator cars. 
The port is an outlet for a wide area of pastoral country and for 
several goldfields, and has regular communication with all ports 
north and south by lines of steamers. The immigration barracks 
on Ross Island have accommodation for five hundred person.s. 
The railway station is the terminus of the Northern line, which 
extends 236 m. to Hughenden. Townsville was founded in 1864 
by John Medwin Black and named after his partner Captain 
Towns. A municipal charter was granted in i866. 

TOWTON, a village of Yorkshire, England, 2i m, S. of Tad- 
caster, the scene of a battle fought on Palm Sunday, the 29th of 
March 1461, between the armies cf York and Lancaster. The 
party of Lancaster had lately won the battle of St Albans, but, 
unable to gain admission into London, and threatened by the 
approach of Edward the young duke of York from the west of 
England, was compelled to fall back northward. York, having 
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been proclaimed as Edw'ard IV. on the 2nd, 3rd and 4th of March 
1460/1461, followed them up into Yorkshire, and on the 27th his 
leading troops surprised the f)assage of the Aire at Ferrybridge. 
The Lancastrians were enaimped at Towton, some miles away, 
covering Tadcaster and York; but a force under Lord Clifford 
was promptly sent out, recaptured Ferrybridge by surprise, and 
cut to pieces the Yorkist garrison. About the same time, how- 
ever, Edward’s van, under Lord Fauconl)erg, an experienced 
soldier, crossed the Aire higher up, and (Clifford was compelled 
to retire. He was closely pressed, and at Dintingdale, within a 
few furlongs of his own camps, was cut off and killed with nearly 
all his men. Edward ’s main body was now close at hand , and the 
Lancastrmns drew up on their chosen l)attlefield early on the 
29th. This field was an elevated plateau, with steep slopes, 
between the present Great North Road and the river Cock, cut 
in two by a depression called Towton Dale. On opposite sider> 
of this depression stood the two armies, that of York facing north, 
their opponents southward. Both lines of battle were very 
dense. On a front of little more than a thousand yards the 
Lancastrian party had nearly 60,000 men. Edward’s force 
(less than 50,000) was not all present, the rear “ battle ” under 
Norfolk being still distant. Snow and sleet blew in the faces 
of the T^ncastrians and covered the field of Imttle. The skilful 
Fauconberg used this advantage to the utmo.st. Aided by the 
wind, his archers discharged flights of arrows against the enemy, 
who replied blindly and feebly, liampered by snow and wind. 
The Yorkists withdrew until the enemy had exhausted their 
quivers, and then advanced afresh. Their arrows soon stung the 
Lancastrians into a wild and disorderly charge. Suffering severe 
lo.sses the latter closed with Edward’s line of battle. No quarter 
was given by either party, and on the narrow front the numerical 
superiority of the T-ancastrians counted for little. The long, 
doubtful and sanguinary struggle was only decided by the arrival 
of Norfolk’s corps, which charged the enemy in flank. Driven 
backwards and inwards, the I^ncastrians were in a desperate 
position, for their only way of escape to Tadcaster crossed the 
swollen waters of the Cock by a single narrow and difficult ford, 
and when, after a stubborn struggle, they finally broke and fled, 
they were slaughtered in thou.sands as they tried to cross. At the 
clo.se of the day the defeated army had ceased to exist. Twenty - 
five thousand 1-ancaslrian and eight thousand Yorkist dead were 
buried in and about Towton. The neighbourhood of the battle- 
field contains many relics and memorials of this, the greatest 
l>attle hitherto fought on English soil. Particularly well pre- 
served is the tomb of Lord Dacre, a prominent Lancastrian, 
in Saxton churchyard. 

See R. Brooke, Visits to English Battlefields (London, 1857); 
C. R. B. Barrett. Battles and Battlefields of England (London, 1896) , 
H. B, George, Battles of English History (London, 1895). 

TOXICOLOGY, the name of that branch of .science which deals 
with poisons, their effects and antidotes, kc. For the general 
treatment of the subject and for the law relating to the sale 
thereof see Poisons, and for the criminal law see Medicai. 
Jurisprudence. The term ** toxic,” meaning poisonou.s, is 
derived from Gr. rofov, bow, owing to the custom of .smearing 
arrows with poison. 

TOXODONTIA, a sub-order of extinct South American Tertiary 
ungulate mammals typified by the genus Toxodon, so named 
from the bow-like curvature of tlie molar teeth. They all show 
signs of distant kinship to the Perissodactyla, as regards both 
limb-structure and dentition; while some exhibit resemblance 
to the Rodents and Ilyraxes— resemblances which, however, 
are probably to be attributed to parallelism in development, 

Under the sub-order Toxodontia may lx? included not only the 
typical Toxodon, but the more aberrant Typotherium (fig. 1) of the 
Pleistocene of Buenos Aires and the smaller Paehyrucus and Ilegeto^ 
thorium of the Patagonian Santa Cruz beds. AU the members 
of the sub-order have tall-crowned and curved cheek-teeth, some 
or all of which generallv have persistent pulps, while at least one pair 
of incisors in each jaw is rootless. The bodies of the cervical 
vertebrae have flat articular surfaces, the Ijones of the two rows 
of the carpus alternate, and in the tarsus the navicuto articulates 
with the calcancum, which. a.s in the Artiodactvla, is articulated 
to the fibula, v/hile the astragalus, which is slightly grooved alx)ve, 
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is formed on the Perissodactyle plan. The mimber of toes varies 
between tliree and five, of which the middle one is the largest, and 
tile femur may or may not have 9 tiiird trochanter. The Typo- 
tiiertidae and Pachyruoidae are remarkable among the Ungulates for 
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skeleton is not yet known, but it is ascei‘tained that the femur 
differs from that of Toxodon in the retention of a third trochanter. 

Toxodon is typified by T. platensis from the Pampean formation 
of Buenos Aires. Toxodontoiherium and Xotodon are allied but 
rathdr older types, i^esodon is from the Santa Cruz beds of l^tagoaia, 
the typical N. imbficatus having a skull about a loot in length, but 
“N, ot^inus was a smaller animal, about the size of a sheep. 

(R. L.*) 

TOY, CRAWFORD HOWE&L (1836- ), American Hebrew 

scholar, was bom in Norfolk, Vir^ia, on the 23rd of March 1836. 
He graduated at the university of Virginia in 1856, and studied 
at the university of Berlin in 1866-1868. In 1869-1879 he was 
professor of Hebrew in the Southern Baptist Theological 
Seminary (first in Greenville, South Carolina, and after 1877 in 
Louisville, Kentucky), and in 1880 he became profes.sor of 
Hebrew and Oriental languages in Harvard University, where 
until 1903 he was also Dexter lecturer on biblical literature. 

He wrote The Religion of Israel (1882); Quotations from the Old 
Testament in the New Testament (188^^); Judaism md Christianity 
(1890) ; and the Rook of Proverbs (1899) in the international 
Critical Commentary"; and edited a translation of Erdmann's 
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Fig. I. — Skull of Typotherium cristMum, from the Pampas 
Formation of Buenos Aires. (J nat. size.) 

the retention of clavicles, and for their curious approximation in 
dentition and certain characters of the skeleton to the Rodentia. 
The dental formula of 7 'ypotherium is u i, c. />. f , tn. ii ; that of the 
smaller Patagonian forms differs by the larger number (|] of pre- 
molars. The toes were unguiculatc rather than ungulate in cnaracter, 
except the hind ones (four in number) of Typotherium. Certain 
allied Patagonian forms, such as Argyrohyrax, have been 8u|]posed 
to be related to the Hyraxes. 

The Toxodontldae diifer from the preceding families by the los.s 
of the clavicles and the reduction of the digits to three in each foot. 
The typical genus Toxodon is represented by animals the size of a 
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Fig. a. — Skeleton of the Toxodon (Toxodon platensis). From the Pampean Formation of Argentina 

(About nat. size.) 

rhinoceros, of wldch the entire skeleton is now known (fig, 2). The 
teeth, of which the formula is 1. c, ^ . p, fit. m. f, all grow from per- 
sistent pulps; those of the chcek-sencs are ^^ery tall, highly curved, 
and witli a simplified crown-structure. In the older Nesodon, on 
the other hand, the cheek-teeth arc shorter-crowned, and depart 
less widely from a generalized Perissodactyle type, the total number 
of teeth being forty-four, and there being scarcely anv gap in the 
series. Very remarkable changes occur in the 'dentition as age 
advances, most of jibe teetii eventually developing roots although 
the second pair of incisors in each jaw was rootless. The complete 


TOY (an adaptation of Du. tuig, tools, implements, stuff, 
speltuig, playthings, i.e. stuff to play with, spelen, to play), a 
child^s plaything, also a trifle, a worthless, petty ornament, 
a gew-gaw, a bauble. Children^s toys and playthings survive 
from the most remote periods of man^s life on the earth, though 
many so-called diminutive objects made and used by primitive 
man, sometimes classified as playthings, may have been work- 
men's models, votive offerings or sepulchral objects. A large 
number of wooden, earthenware, stone or metal dolls remain 
with which the children of ancient Egypt once played; thus 
in the British Museum collection there is a flat painted wooden 
doll with strings of mud-beads representing the hair, a bronze 
woman doll bearing a pot on her head, an earthenware doll 
carrying and nursing a child; some have movable jointed arms. 
There are also many toy animals, such as a painted wooden 

calf, a porcelain 
elephant wMth a 
rider; this once had 
movable legs, which 
have disappeared. 
Balls are found 
made of leather 
stuffed with hair, 
chopped straw and 
other material, and 
also of blue porce- 
lain or papyrus. 
Jointed dolls, 
moved by strings, 
were evidently 
favourite play- 
things of the Greek 
and Roman chil- 
dren, and small 
models of fumitiure, 
chairs, tables, sets 
of jugs painted with 
scenes of children’s 
Kfe, survive from 
both Greek and 
Roman times. 
Balls, tops, rattles, 
and the implements of numerous games, still favourites in all 
countries and every age, remain to show how little the amuse- 
ments of children have changed. 

See also Doll; Top; Play; and for the history of toys, with their 
varying yet unchanging fashions, see H. R. d'AUemagne, Misioire des 
Jouets, and F. N. Jackson, Toys of othor Days (1908). 

TOYNBEE, ARNOLD (1852-1883), English social reformer 
and economist, second son of Joseph Toynbee (1815-1866), 
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a distinguished surgeon, was bom in London on the of 
August 1852. He had originally intended to enter the army, 
but ill heal^ and a growing love of books changed his plans, 
and he settled down to read for the bar. Here again the same 
causes produced a change of purpose, and he entered as a 
student at Pembroke College, Oxford. Finding himself by 
no means at ease in that college he migrated after two years 
to Balliol College. Continued ill health prevented his reading 
for honours, but he made so deep an impression on tlie authori- 
ties of his college that on taking his degree he was appointed 
lecturer and tutor to students preparing for the Indian civil 
service. He devoted himself to the study of economics and 
economic history. He was active also as a practical social 
reformer, taking part in much public work and delivering 
lectures in the large industrial centres on economic problems. 
He overtaxed his strength, and after lecturing in London in 
January 1883 he had a complete break-down, and died of 
inflammation of the brain at Wimbledon on the 9th of March, 

Toynbee had a striking influence on his contemporaries, not merely 
through his intellectual powers, but by his strength of character. 
He left behind him a l>cautiful memory, lillcd as he was with the 
love of truth and an ardent anti active zeal for the j)ul)lic good, lie 
was the author of some fragmentary pieces, published after his 
death by his widow, under the title of The Industrial Revolution, 
This volume deserves attention both for its intrinsic merit and as 
indicating the first drift of a changing method in the treatment of 
economic problems. He, however, fluctuated considerably in his 
opinion of the Ricardian political economy, in one place (ieclaring 
it to be a detected “ intellectual imposture," whilst elsev^hcre, 
apparently under the influemcc of Bagehot, he speaks of it as having 
been in recent times *' only corrected, re-stated, and put into the 
proper relation to the science of life," meaning apparently, by this 
last, general sociology. He saw that the great nelp in the future 
for the science of economics must come from the historical method, 
to which in his own researches he gave preponderant weight. Toyn- 
bee’s interest in the poor and his anxiety to be personally accpiainted 
with them led to his close association with the disLrict oi Whitc- 
chaocl in London, where the Rev. Canon S. A. Barnett was 
at tnat time vicar*<— an association wiiich was commemorated after 
his death by the social settlement of Toynbee Hall, the first of many 
similar institutions erected in the East End of London for the putpoac 
of uplifting and brightening the lives of the poorer cla.sses. 

See F. C. Montague’s Arnold Toynbee (Johns Hopkins University 
Studies, 1889); Lord Milner's Arnold Toynbee: a Reminiscence 
(1901); and L. L, Price’s Short History of Political Boonomy in 
England for a criticism of Toynbee as an economist. 

TRABEATED, the architectural term given to those styles 
in which the architrave or beam (Lat. trabs) is employed instead 
of the arch, in the latter case the term “ arcuated being used. 
The princi][ml trabeated styles are the Egyptian, Persian, 
Greek, Lycian, nearly all the Indian style.s, the Chine.se, 
Japanese and South American styles, in all cases owing their 
origin to the timber construction, for which reason the term 
post-and-lintel architecture is sometimes supplied to it. 

TRACERY^ a late coined word from trace,** track, Lat. 
trakere, to draw; the term given in architecture (French 
equivalents are riseau, remplissap.e) to the intersecting ril)- 
work in the upper part of a Gothic window; applied also to 
the interlaced work of a vault, or on walls, in panels and in 
tabernacle work or screens. The tracery in windows is usually 
divided into two sections, plate tracery and rib or bar tracer>% 
the latter rising out of the former, and entirely superseding 
it in the geometrical, flowing and rectilineal designs. The 
windows of the Early English period were comparatively 
narrow slits, and were sometimes grouped together under a 
single enclosing arch; the piercing of the tympanum of this 
arch with a circular light produced what is known as plate 
tracery, which is found in windows of the late 12 th century, 
as in St Maurice, York, but became more common in the first 
half of the 13th centuty. In England the opening pierced in 
the head was comparatively small, its diameter never exceedinjg 
the width of one of the windows below, but in France it 
occupied the full width of the enclosing arch and was filled 
with cusping, and sometimes, as in Chartres, with cusping in 
the centre and a series of small quatrefoils round, all pierced 
on one plane face. In order further to enrich the muHions and 
arches of the window, they were moulded, as in Stowe church, 


Kent; the other portions were pierced; and finally, to give 
more importance to the principal lights, additional depth was 
given to their mouldings, so that they gradually developed into 
bar or rib tracery, of whic^h the earliest examples in England 
are those in Westminster Abbey {c, 1250) and Netley Abbey 
near Southampton. Henceforth that which is described in 
architecture as the “ clement *’ ruled the design of the window, 
and led to the development of geometrical trac:ery, in which 
the bars or ribs are all about eciuidi.stant from one another. 
In windows of three lights the heads of the windows consisted 
of three circular openings, but with four lights they were grouped 
in tW'O pairs, with a single circle over each and a larger one at 
the top in the centre. This led to increased dimensitms being 
given to the moulding of the enclosing arches and the upper 
circle, forming virtually two planes in the tracery. In the 
great east window at Lincoln, with eight lights, there was a 
double subdivision and three planes, and here the upper circle 
was filled with semicircles, so that the oj)enings were all about 
the same width. In France the upper circle always maintained 
its predominance, its subdivisions only retaining the scale. 
The next devciopment, which would seem to have Uikcn place 
in Gloucester Cathedral, was the omission of portions of the 
enclosing circle, so as to allow the ribs to run one into the other, 
forming therefore lines of double curvature, and giving rise 
to what is known as flowing or flamboyant tracery, of which 
the great window in Carlisle Cathedral is the most important 
example. In this window there arc nine lights, the four outer 
ones in each rib being grouped together; these were not sub- 
divided again, and consequently there? are only two planes of 
tracery. The Perpendicular style which followed might per- 
haps be considered as a reaction against the abuse of the flowing 
lines in masonry, were it not that in the earlier examples it 
appears timidly. At Edington church in Wiltshire (1361), 
in a five-light window, the ('entre light is wider than the others 
and its mullions run straight up into the arch mould. In New 
College chapel, Oxford (1386), the head of the window is sub- 
divided into narrow vertical lights, each half the width of those 
below, and this is followed in some counties, but not in all, in 
the cast of England the flamboyant tracery being retained a 
century Uiter. In St Mary’s church, Oxford, with seven lights, 
all the mullions run straight up into the arch mould, and another 
feature is introdu(;ed, already found in New College chapel, 
and at a much earlier date in domestic work and in spire-lights, 
viz. the transom. In the later Perpendicular work another 
change takes place; the pointed arch struck from two centres 
is replaced by one struck from four centres, and this eventually 
in domestic work is superseded by the flat arch. 

So far reference has been made only to that which may be callcti 
the " element " of the window. The enrichment of the lights willi 
cusping gave additional l^cauty to them, took away the hard wire- 
drawn effect of the mouldings, and fornK'd openings of preat variety ; 
in some of the windows of the Decorated period the ball flower and 
other foliage is introduced into the mouldings. In French work 
the geometrical style lasted till the 14th century, and then there 
was a lapse in building, so that the flamboyant style which followed, 
and from which at one time it was assumed that tJie English mason 
had derived the style, was apj)arcntly taken up by the French after 
its abandonment in England in favour of Perpendicular work. 
Germany and Spain have always followed in the wiake of the French ; 
and in Italy, where architects preferred to decorate their walls wiUi 
fre.scoes, the light from stained glass interfered with their effect, 
so that there was no demand for huge windows or their subdivision 
with mullions. At the same time there are many beautiful examples 
of tracery in Italy, generally in marble, such as those of Giotto’s 
Campanile and the cathedral at Florence, in the Ducal and other 
palaces at Venice, and in the triforium arcades of Pisa and Siena 
cathedrals; but thev destroyed its effect by the in.scrtion of small 
capitals to the mullions, which gave horizontal lines where they 
were not wanted, virtually dividing the window into two parts 
instead of emphasizing, as was done in the Perpendicular period, 
the vcrticality of the mullions. 

Among the most glorious features in the Gothic architecture of 
France, England and Spain are the immense rose window.s which were 
introduced, generally apealdng, in the tran-septs of the cathedrals; 
the tracery of these follows on the lines of those of the windows, 
changing from geometrical to Decorated and afterwards to flam- 
boyant. In some respects perhaps the finest examples of plate- 
tracery were produced in the rose windows of the 13th century. 
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'J'husi in France in the rose window of Chartres in the west front 
(1225), and in England in those of Barfreston in Kent (1180) and 
Beverley Minster in Yorkshire (1220), plate-tracery of such great 
l)eaut>^ IS found that it is unfortunate it should have been entirely 
superseded bv rib^traccry. 'i'he rose window of Lincoln Cathedral 
in the north transept is a compromise between the two, as all the 
lights are cut out independently and in one plane, but there are 
mouldings round each connected with fiowers; in its design and 
eifect this window is far superior to the flamboyant circular window 
in the south transept. Sometimes a rose window is an-anped in the 
upper portion of an ordinary window, as in the west front of Lichfleld 
Cathedral, and this is con.stanlly found in those of the transepts 
(»f the French cathedrals. In the south of Italy, at Bari, Bilonto 
and Troja, and at Orvieto and Assisi, farther north, there are examples 
«»f rose windows, but inferior in design to French and Enplish work, 
iliough elaborated with carving. The revival of the lOth century 
wiifi fatal so far as tracery was concerned ; in the place of the flam- 
l)Ovant work of the last phase of Gothic in France semicircular and 
elliptical curves with poor mouldings were introduced, and the 
elaborate cusping which gave such interest to the light was omitted 
altogether, as in St Eustache, Paris. There is, however, one remark- 
able example in the church of Lc Grand Andely, in Normandy, 
dating from the Henri II. period, in which a return was made to 
the tracery of the 1 3th century ; but the introduction of Renaissance 
details in the place of the cusping is not altogether satisfactory, 
though the general de.sign is fine. 

'rhe tracery decorating the vault of Gothic work began on the 
introduction of the fan vault at Gloucester (sec Vauli) ; it was only 
a .surface decoration, both rib and web being cut out of the same 
lilock of stone, and it received further dcvelo^oment in the various 
phases which followed. In the later Perpendicular work the walls 
and buttresses were all panelled with blank tracery, the most com- 
plete example of which is found in Henry VI I.'s chapel, WestmiiLstcr 
Abbey. 

In tabernacle work the tracciy is purely 0/ a decorative character, 
copied in miniature from the hiullions, arch-moulds and crockets 
of (Jothic work. 

Some of the most beautiful examples of tracery are those on the 
rood .screens of churches, either in stone as in the Jub6 of the Made- 
leine at Troves, or in wood as in the rood screens of the churches 
in East Anglia and in Somersetshire; and with this must l)C included 
that which was introduced into the panelling of church doors, choir 
stalls and other church fittings; this w^as continued, first in the early 
Renaissance of the 16th century, the finest examples being those 
of the stalls of King's College, Cambridge, and afterwards in the 
J«n cobean style, in the church at Croxcombe near Shepton Mallet, 
and the church of St John at Leeds, the two latter ranking as the 
best w^orlc of that late period. (R. P. S.) 

TRACHELIUM (Gr. Tpdxn^o^, neck), the term in architecture 
given to the neck of the capital of the Doric and Ionic orders. 
In the Greek Doric capital it is the space between the annulets 
of the echinus and the grooves which marked the junction of 
the .shaft and capital ; in some early examples, as in the basilica 
and temple of Ceres at Paestum and the temple at Metapontum, 
it forms a sunk concave moulding, which by the French is 
called the gorge. In the Roman Doric and the Ionic orders 
the term is given by medern writers to the interval between 
the lowest moulding of the capital and the top of the astragal 
and fillet, which were termed the “ hypotracheHum 

TRACHEOTOMY, the operation of opening the trachea or 
windpipe (see Respiratory System) and inserting a tube 
(canula) to provide a means of breathing when the natural 
air-passage is obstructed. The operation is by no means easy 
when performed on a small child, for the wind-pipe is deeply 
placed amongst impertant structures. The chief anxiety is 
in connexion with haemorrhage, for the vessels are large and 
generally overfull on account of the impairment of the respira- 
tion. The higher the opening is made in the trachea the easier 
and safer is the operation. 

TRACHIS, a city of ancient Greece, situated at tlie head of 
the Malian Gulf in a small plain between the river.s Asopus and 
Melas, and enclosed by the mountain wall of Oeta, which here 
extended close to the sea, and by means of the Tracbinian 
Cliffs completely commanded the main road from Thessaly. 
The position was well adapted as an advanced post against 
iiwaders from the north, and furthermore guarded the road 
up the Asopus gorge into the Ophissus valley. Strangely 
enough, it is not recorded what part Trachis played in the 
defence of Thermopylae against X'erxes; Its military impor- 
tance was recognized in 427 b.c. by the Spartans, who sent a 
garrison to guard the Trachinism plain against the marauding 


highland tribes of Oeta and built a dtadcl close by the 
Asopus gorge with the new name of Heraclea* The Spartans 
failed to safeguard Heraclea against the Oetaeans and 
Thessalians, and for a short time were displaced by the 
Thebans (42c). After a bloody defeat at the hands ol the 
neighbouring mountaineers (409) the Spartan governor quar- 
relled with the native settlers, whom he expelled in 399. 
Four years later Thebes used her new predominance in central 
Greece to restore the Trachinians, who retained Heraclea until 
371, when Jason of Pherae seized and dismantled it. The 
fortress was rebuilt, and after 280 served the Aetolians as a 
bulwark against Celts and Macedonians. It was captured 
in 191 by the Romans, but restored to the Aetolian League 
until 146. Henceforth the place lost its importance; in 
Strabo'S time the original site was apparently deserted, and 
the citadel alone remained inhabited. 

Strabo p. 428; Herodotur. vii. 198-203; Thucydides iii, 92, 
V. 51-52; Diodorus xiv. 38, 82; Livy xxxvi. 22-24. "W. lAjake, 

Travels in Norlhem Greece, iii. 24-31 (London, 1835); G. B. Grundy, 
Great Persian War, pp. 261-264 (London, 1901). (M. O. B. C.) 

TRACHOMA, the name given to a chronic destructive form 
of inflammation of the conjunctiva of the eye (see Eye : Diseases') , 
or “ granular conjunctivitis ** (Egyptian ophthalmia). It is 
a contagious disease, associated with dirty conditions, and 
common in Egypt, Arabia and parts of Europe, especially 
among the lower class of Jews. Hence it has become impertant 
in connexion with the alien immigration into the United King- 
dom and America, and the rejection of those who are afflicted 
with it. It i.s important that all cases should be i.solated, and 
that the spread of the infection should he prevented. 

TRACHYTE (Gr. rpaxv^, rough), in petrology, a group of 
volcanic rocks which consist mainly of sanidine (or glass\' 
orthoclasc) felspar. Very often they have minute irregular 
steam cavities which make the broken surfaces of specimens 
of these rocks rough and irregular, and from this character 
they have derived their name. It was first given by Hatiy 
to certain rocks of this class from Auvergne, and was long 
used in a much wider sense than that defined above, in fact 
it included quartz-trachytes (now known as liparites and 
rhyolites) and oligoclase-trachytes, which are now more properly 
assigned to andesites. The trachytes are often described as 
being the volcanic eciuivalents of the plutonic syenites. Their 
dominant mineral, sanidine felspar, very commonly occurs 
in two generations, i,e. both as large well-shaped porphyritic 
crystals and in smaller imperfect rods or laths forming a finely 
crystalline groundmass. With this there is practically always 
a smaller amount of plagioclasc, usually oligoclasc; but the 
potash felspar (sanidine) often contains a considerable pro- 
portion of the soda fels^r, and has rather the characteristics 
of anorthoclase or cryptoperthite than of pure sanidine. 

Quartz is typically absent from the trachytes, but tridymite 
(which likewise consists of silica) is by no means uncommon 
in them. It is rarely in crystals large enough to be visible 
without the aid of the microscope, but in thin slides it may 
appear as small hexagonal plates, which overlap and form 
dense aggregates, like a mosaic or like the tiles on a roof. 
They often cover the surfaces of the larger felspars or line the 
steam cavities of the rock, where they may Le mingled with 
amorphous opal or fibrous chalcedony. In the older trachytes 
secondary quartz is not rare, and probably sometimes results 
from the recrystallization of tridymite. 

Of the ferromagnesian minerals present augite is the most 
common. It is usually of pale ^een colour, and its small 
crystals arc often very perfect in form. Frown hornblende 
and biotite occur also, and are usually surrounded by black 
corrosion borders composed of magnetite and pyroxene. Some- 
times the replacement is complete and no hornblende or biotite 
is left, though the outlines of the cluster of magnetite and 
augite may clearly indicate from which of these minerals it 
w^as derived. Olivine is unusual though found in some tra- 
chytes, like those of the Arso in schia. Basic varieties of 
pl^ioclase, such as labradorite, are known also as ^henociysts 
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in some Italian trachytes. Dark brown varieties of augice and 
rhombic pyroxene (h^ersthene or bronzite^ have been observed 
but are not common. Apatite, zircon and magneUtc are prac- 
tically always present as unimportant accessory minerals. 

The trachytes being very rich in potash felspar, necessarily 
contain considerable amounts of alkalis; in this character they 
approach the phonolites. Occasionally minerals of the feis- 
pathoid group, such as nephcline, sodalite and leucite, occur, 
and rocks of this kind are known as phonolitic trachyto. The 
soda-bearing amphiboles and pyroxenes so characteristic of the 
phonolites may also be found in some trachytes; thus aegirine 
or aegironic augite forms outgrowths on diopside crystals, and 
riebeckite may be present in spongy growths among the felspars 
of the groundmass (as in the trachyte of Berkum on the Rhine). 
IVachytic rocks are typically porphyritic, and some of the best- 
known examples, such as the trachyte of Drachenfcls on 
Rhine, show this character excellently, having large sanidine 
crystals of tabular form an inc!i or two in length scattered 
through their fine-grained groundmass. In many trac:hytes, 
however, the phenocrysts are few and small, and the ground- 
mass comparatively coarse. The ferroniagncsian minerals 
rarely occur in large crystals, and are usually not conspicuous 
in hand specimen.s of these rocks. Two types of ground- 
mass are generally recognized ; the trachytic, composed 
mainly of long, narrow, sub-parallel rods of .sanidine, and 
the orthophyric, consisting of small, squarish or rectan- 
gular prisms of the same mineral. Sometimes granular 

augite or spongy riebeckite occurs in the groundmass, but 
as a rule this part of the rock is highly felspathic. Glassy 
forms of trachyte (obsidians) occur, as in Iceland, and 
piimiceous varieties are known (in Teneriffe and elsewhere), 
but these rocks as contrasted with the rhyolites have a remark- 
ably strong tendency to crystallize, and are rarely to any 
considerable extent vitreous. 

Trachytes are well represented among the Tertiary and Recent 
volcanic rocks of Europe. In Britain they occur in Skye as Isiva 
Hows and as dikes or intrusions, but they are much more common 
on the continent of Europe, a.s in the Rhine district and the Eifol, 
;ilso in Auver<nc, Bohemia and the Euganean Hills. In the neigh- 
l)oarhood of Rome, Naples and the island of Ischia trachytic lavas 
and turfs are of common occurrence. In America trachytes aro 
less frequent, l)eing known in S. Dakota (Black Hills). In Iceland, 
the Azores, Tencrirfe and A^Hicnsion there are Recent trachytic 
lavas, and rocks of this kind occur also in New South Wales (Cambe- 
wanra range), East Africa, Madagascar, Aden and in many other 
districts. 

Among the older volcanic rocks trachytes also are not 
scarce, though they have often been described under the 
names orthonliyre and orthoclase-porphyry, while “ trachyte ” 
was reserved for Tertiary and Recent rocks of similar com- 
position. In England there are Permian trachytes in the Exeter 
district, and Carboniferous trachytes are found in many part.H 
of the central valley of Scotland. The latter differ in no 
essential respect from their modern representatives in Italy 
and riic Rhine valley, but their augite and biotite are often 
replaced by chlorite and other secondary inoflucts. I*ermian 
trachytes occur also in Thurinc!:ia and the Saar district in Germany. 

Closely allied to the trachytes are the Karaiophyres, which occur 
mainly in 1 ^laeozoic strata in the Harz (Germany) , in the Southern 
Uplands of Scotland, in Cornwall, &c. They arc usually por- 
phyritic and rfiiidal; and consist mainly of alkali felspar (anortho- 
clase principally, but also albite and orthoclase), with a small 
quantity of chlorite and iron oxides. Many of them are lavas, but 


for a lengthy monograph on a subject, dealing with it technically 
and autlioritativ(dy, whereas a tract is understood to bo brief 
and rather argumentative than educational. There is, again, 
the rarer word tractate, which is not a tract, in the precise sense, 
so much as a short treatise. 

The word “ tract has come to be used for brief discoursi s 
of a moral and religious character only, and in modern practice 
it secm.s to be mainly confined to .serious and hortatory thenujs. 
An essay on poetry, or the description of a passage of scenery . 
would not be styl^ a tract. In the Protestant world, the 
tract which Luther composed in 1520, on the Babylonish 
captivity, has been taken more or less as the t\ pc of this .species 
of literature, which, however, existed long before his day, both 
in I-atin and in the vernacular tongues of western Europe. 
It is difficult, if not impossible, in early history, to distinguish 
the tract from other cognate forms of moralizing literature, 
but it may perhaps he said that the homilies of ^21fric (955' 
1025 ?) arc the earliest specimens of this class in Engli.sh litera- 
ture. Four centuries later WycUf issued a scries of tracts, 
whicli W'ere remarkable for their vigour, and exercised a strong 
influence on medieval theology. Bi.shop Reginald Pecock 
published many controversial tracts between 1440 tRid 1460. 
Sir Thomas More, John Fisher (d. 1535) and William Tyndalc 
were prominent writers of controversial treatises. It was the 
Martin Marprelate agitation, in the reign of Elizabeth, which 
led from 1588 to 1591 to the mo.st copious production of tracts 
in English literature; of these nearly thirty survive. On the 
Puritan side the principal writers were John Udall (1560-1592), 
Henr)' Barrowe (d. i5Q3)> John Penry (i 559 -i 5 ? 3 ) Job 
Tlirockmorton (1545-1601), the tracts being printed in the 
house of the last-mentioned; on the side of the Established 
Church the principal authors were Bisliop I’homas Cooper 
(1517-1594) and the poets Lyly and Nash. An enormous 
collection of tracts was published between 1717 and 1720 in 
elucidation of what i.s known as the Bangorian Controvors}\ 
set in motion by a sermon of Benjamin Hoadly, bishop of 
Bangor, on “The Nature of the Kingdom of Christ “ (i 7 * 7 )* 
Convocation considered this a treatise likely to impugn and 
impeach the royal .supremacy in religious questions. A vast 
number of writers took part in the dispute, and Thomas Sherlock 
(1678-1761) fell into disgrace through the violence of his 
contributions to it. Convocation was finally obliged to 
give way. 

The niost famous collection of tracts published in the couirse 
of the 19th century was that produced from 1833 onw^ards by 
Newman, Kehle and E. B. Pu.scy, under the title of “ Tracts 
for the times,” Among these Pu.sey’s “Tract on Baptism ” 
(1835) and his “On the Holy Euchari.st” (1836) had aprofound 
effect in Icealing directly to the foundation of the High Church 
party, so much so that the epithet “Traciarian” was bar- 
barously coined to designate those who wished to oppose the 
spread of rationalism by a quickening of the Church of England. 
In 1841 Newman's “ Tract No. XC.” was condemned by the 
heads of hou.ses in Oxford, and led to the definite organization 
of the High Church forces, (X.) 

Tract Societies are agencies for the production and distribution, 
or the distribution only, of Christian literature, more especially in 
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others are probably dikes or thin intrusions. As the analyses given 
above will show, they difier from trachytes mainly in being richer 
in soda. (J. S. F.) 

TRACT (from Lat. tractare, to treat of a matter, through I 
Proven9al tractai and Ital. trattatoy in the literary’ signification, j 
,i work in which some particular subject, or aspect of a subject, 
is treated. As far as derivation is concerned, a tract is identical | 
with a treatise, but by custom the latter word has come to be used 1 


tract form. They vary in importance from the Society for 
Promoting Christian Knowledge (London), the Religious 'IVact 
Society (I^ndon) and the American IVact Society (New York)— 
all of which are publishing houses of recognized standing~tc 
small and purely Im:al organizations for distributing cvrngelisti»^ 
and pastoral literature. It was not until the F vangclicaJ Revival 
that tract work l^egan to develop along its modern lines. Starl- 
ing from the provision of simple evangelistic literature for home 
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use, the enteqirise grew into the provision of Christian literature, 
not only for home use, but also for the mission fields of the 
world. With this growth there proceeded another develop- 
ment, the production of books and magazines being added to 
that of tracts. The title ‘‘ Tract Society has, in fact, become 
misleading, as suggestive of limitations which had but a brief 
existence and are no longer recognized by the more important 
agencies. On the other hand it must not l)e supposed that 
because the work has gone beyond the provision of tracts, these 
are no longer widely employed. Probably their use in various 
forms at home was never wider than it is to-day; whilst in 
India, China and elsewhere the attack of the Christian tracts 
is being met by the circulation of vernacular tracts in defence 
of the non-Christian faiths. 

The Society for Promoting Christian Knowledge, foundecl in 1698. 
though most widely known as a publishing agency, assists in a wide 
variety of ways Uic work of the Church of England. On its publica- 
tion side, it is for its own Church both a Jiible society and a tract 
society. Moreover, its publications include not only versions 
of the Holy Scriptures and of the Liturgy, but also theological and 
general literature in many forms. It has given much attention to 
providing good reading for children; whilst its tract catalogue is 
especially rich in works bearing on Christian evidencc.s, Church 
seasons and the doctrines of tlic Anglican Church. To the foreign 
missions of the Church the has been a helper of the utmost 

value, more especially in regard to tlieir medical missions and their 
use of Christian literature. In the latter case the help is given by 
grants of works produced either at home or by mis.sion presses in 
the field. As early as 1720 it was using Arabic; but it has from time 
to time been of especial value in helping to found a Christian 
literature in languages or dialects just reduced to writing. Thus 
whilst recent publications for the mission field include works in 
Arabic, Chinese and Urdu, they also include publications in Addo, 
Lunyoro and Sgau Karen. 

The lleligioHs Tract Society, founded in 1 799, and thus contemporary 
with the great missionary agencies and the Bible Society, is, like 
the last-named, an interdenominational organisation. Its earliest 
publications were in KngU.sh and weix? tracts. But it speedily 
undertook book publications and extended its field of operations. 
It began to jirovidc tracts for China in 1813. and as early as 1817 
an auToliary tract society was founded at Bellarj' in India by some 
men of ihe 84th Kegiment. In uiidertaking book publication, the 
society became one of the pioneers in the provision of sound and 
cheap literature; whilst by the issue of the Sunday at Home, the 
Leisure Hour, tJic Boy*s Own Paper, the GirVs Own draper, the 
Cottager and Artisan and other periodicals, it hcljied to lead the 
work in the provision of po]^ular magazines. Like the S.P.C.K,, 
the K.T.S, now proiluce.s general theological literature as well as 
tracts in a variety of forms, whilst it also gives especial attention 
to the provision of healthy reading matter for young peojile. Its 
grants of books and tracts arc open to membei's of all l^otestant 
denomination.s. The society aids J^'otcstanl: communities on the 
Continent by maintaining d^^dts at Madrid, Ikircclona. Li.sbon, 
Vienna, Budapest and Warsaw; whilst it also assists, by grants, 

f mblication work in France, Italy, Russia, Turkey and Scandinavia, 
n the mission field it works mainly through subsidiary tract societies 
locally organized. The chief of the.se tract and book societies are 
in India carried on at Calcutta. Madras. Bombay. Bangalore, 
Allahabad and I.ahnrc; in China at Peking, Shanghai, Xiong- Kong. 
Canton, Hankow Chung-king and Mukden; and in Japan at Tokio. 
The literature produced by these organizations ranges from com- 
mentaries on the Holy Scriptures to the simplest tracts and leaflets. 
In 1908 the society opened a special fund in aid of its Chinese work, 
and by this means the provision of Christian literature in book 
and tract form for Cliinc.se readers has btxm greatly extended. 
Much literature for various foreign fields is also produced in Great 
Britain and distributed from the society's headquarters. As with the 
S.P.C.K., the R.T.S. lias been of great service in providing (next 
to the Holy Scriptures) tlie earliest literature for some languages. 
Thus it has helped to provide tracts for the Mia os of west 
China and for the JBaganda. lo;^ ether M'ith the Pilgrim* s Progress 
in Bemba and in Evv6, two little-known African tongues. The 
languages in which works iwoduced or aided by the society have 
appeared number about 300. In the distribution of its grants 
oi tracts for home work nearly all the great evangelical organiza* 
tions have a share. In the administration of a subsidiary tract 
society all the evangelical agencies at work in its field are as a rule 
resell ’ed. 

n addition to the work of these societies the production and 
distribution of tracts at home is carried on l)y The Stirling Tract 
Enterprise, which also sends i^nts of its puolications to India, 
Ceylon and Africa; by The Children's Special Service Mission, which 
also issues publications in Chinese, Japanese and some Indian 
languages; ;ind yw The Scriptiere Gift Mission, which .sends its publi- 
canons in'o China and the East gencrallv. In the misnon field 
The Christian Literature Society for India (formerly the Christian 


Vernacular Educational Soci^), establi^ied in 185S, haa its head* 

? ;uarjbers in London with auxili^^ committees in India and Ceylon, 
t win always be associated with the name of Dr John Murdoch 
(d, Aug, JO, 1904), its secretary for nearly half a century. It 
works on similar lines to the tract societies, but includes a wider 
range of educational literature, in the provision of which it has 
lieen especially helpful to the mission scliools of India. 

The Christian Literature Society for China (formerly the Society 
for the Diffusion of Literature and General Knowledge among the 
Chinese) is incor|)orated (1909) in Shanghai, but has an advisor}^ 
committee and an executive committee in London. It has l>een 
of great service iii approaching the official and upper classes of 
China by its inagaziiics and books, as well as by the ditJu.sion 
of more popular literature. 

The American Tract Society (New York) works, both in regard 
to domestic and foreign enterprises, upon similar lines to tho.se of 
the Religious Tract Socie^. Upper Canada has its tract .society 
also, and similar organizations exist on the continent of Europe. 

(A. R. B.) 

TRACTION (Lat. trahere, to draw), the act of drawing or 
hauling. As used in this article the term refers to the methods 
of employing animal and mechanical power for transporting 
persons or things from place to place in wheeled vehicles. 

Animal Traction . — The oldest form of motive power is that 
of animals, those most commonly employed for draught purposes 
on ordinary roads being horses, mules, donkeys and oxen. On 
the continent of Europe dogs iire often harnessed to light carts 
or barrows, but in England their use in this way was prohibited 
by the Cruelty to Animals Act of 1854. Camels and elephants 
are only rarely used as draught animals in special circumstances. 

When men and animals carry burdens, or draw or propel 
loads in certain vehicles, it is diflicult, and sometimes impossible, 
to determine the duty performed in foot-pounds of work, 
because of the uncertainty of the amount in pounds of the 
resistance overcome. In this case, for the purpose of comparing 
performances of the same kind with each other, a unit is 
cmplo)*ed called a foot-pound of horizontal transport^ meaning 
the conveying of a load of i lb i ft. horizontally. The 
following table, given by W. J. Macquorn Rankinc, gives 
some examples of the daily duty of men and horses in units 
of horizontal transport, L denoting the load in Jb, V the 
velocity in feet per second, and T the number of seconds per 
day of working : — 
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W^alking with c.'irt always loaded * . 

i$oo 
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10 

540 « 

>04.<«>.000 

Trotting do. do. .... 

750 

7 ‘a 


5400 

87,480,000 

W’'alking with cart, going loaded, re* 1 
turning onipiy ; V ineun velocity j 

15(X) 

2*0 

to 

3«xi 

108,000,000 

Carrying burden, walking 

*70 

3*6 

ID 

072 

34 ,wa.w» 

32,659,200 

Do. trotting ..... 

180 

72 

7 

tac)6 1 


For tramway serance, horse, or occasionally mule, traction 
was formerly employed almost universally, but on account of 
limited speed and high cost it has been generally abandoned, 
except in a few localities, where the smallness of the line, low 
value of livestock, labour and feed, and long headway intervals, 
make it still profitable. 

The tractive force required on a straight and level tramway 
is found to vary from to of the load, according to the 
condition of the rails. On a tramway having grooved rails 
in average condition it is about y^. The resistance is thus, 
at the b^st, nearly double that on a railway, and sometimes 
as much as on a good paved road. This is due to the friction 
of the flange of the wheel in the grooved rail, and to the fact 
that the latter is always more or less dogged with dirt. The 
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clearance between the flange and the groove is necessarily 
small, as the former must have sufficient strength, and the 
latter must be narrow. The least inaccuracy of gauge, there- 
fore, causes extra friction, which is greatly increased on curves. 
By removing the flanges from two of the four wheels of the 
tramway car H. £. Tresca (1814-1885) found that the resistance 
was reduced from ttit resistance due 

to gravity is of course not lessened on a tramway; and if of 
the load be the tractive force required on the level, twice as 
much, or will be required on a gradient of i in 

100 and three times as much on a gradient of i in 50. To 
start a tramcar, four or five times as great a pull is required 
as will keep it in motion afterwards, and the constant starting 
after stoppages, especially on inclines; is destructive to horses. 
Horses employed on tramw^ays are worked only a few hours a 
day, a day*s work being a journey of 10 or 12 m., and much 
less on steep gradients. In London a tramcar horse bought 
at the age of five years had to be sold at a low price after about 
four years* work. On the Edinburgh tramways, in consequence 
of the steep gradients, the horses lasted a less time, and had 
to be constantly shifted from steep to easier gradients. The 
cost of traction by horses is generally 6d. or 7d. per mile for 
two horses, and more when the gradients are steep (see also 
Tramway). 

Steam Traction . — The most universally used form of motive 
power is the steam engine, which has been constructed to work 
on ordinary roads, on tramways and on railways. The road 
or traction engine comprises a boiler mounted on wheels, and a 
steam engine usually placed on top of the boiler. The front 
axle is pivoted so that it may be removed by means of a steering 
wheel geared to it, and the rear wheels are geared to the engine. 
The wheel rims are made wide to prevent them from sinking 
in loose earth or muddy roads. The whole arrangement is 
similar to the ordinary wheeled portable boiler and engine with 
the addition of the steering wheel and a gear connexion from the 
engine to the rear wheels. I'he tractive power of these engines 
is high, but their speed low-— usually 4 to 6 m. per hour. 

A peculiar form of road motor is made by equipping the axles of 
a traction cn^nc with the so-called '* Pedrail ** invented by B. J. 
J^iplock. This is an arrangement whereby circular pads or “ feet/* 
fastened around the periphery of a wheel, come successively in 
contact with the ground, the motion approximating to a smooth, 
even stepping or walking along. Fourteen of these feet arc ]ilaccd 


on the ground as the movement of the engine proceeds, and the engine 
itself rolls along on the rail poition of the cam which rests on the 
rollers beneath it. Ball and socket joints arc used to connect the 
feet to the Spokes so tliat they may rest on any conformation they 
may enconnter. This machine has shown a remarkable ability 
I to pass over obstacles and rough roads, and even to climb roadless 
I hills. It gives a m?ucimum of adhesion of the drivers, and it is 
claimed that it will pass over rough roads with the expenditure 
of less energy than will an ordinary wheeled traction engine. Its 
^eed is necessarily low — about 4 m. per hour. 



The Hornsby “Chain Track Tractor'* (fig. 2), patented by Mr 
David Roberts, is provided with two endless chains, one on each 
.•lido, which constitute the track on which the machine travels. 
Each chain is carried on two sprocket wheels, placed at the extreme 
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(From Tk* Scimtific AmeHcan.'j 

Position of the parts in overcoming Position of the parts on a level 

obstacles. road. 

Fig. I. — Principle of the PedraiTs optjration. 
around a wheel, and epch is attached at the end of a , 
to slide radially toward and from the hub of the wheel. Each spoke 
has fastened to it a helical spring which tends to draw it inwards. 

On each spoke there is also a roller, which bears against a cam-<)haped 
piece placed inside the periphery of the w'hccl. The engine is sus- 
pended by sf)rings from the cam and is supported by it. The lower 
edge of the cam is practically straight and norizontal, the length of 
this straight portion being great enough to subtend an angle equal 
to the spacing of three spokes, or about By this means three 
of the feet are always resting on the roadway and support the engine, 
which really slides along on the rollers that are at any instant under- 


ends of the frame, and is formed of a number of links (fig. 5) so 
connected that it is free to biaid in one direction, as rcc}uii‘cd to 
pass round the sprocket wheels, but is locked into a rigiu bar 1.>y 
pressure acting in the opposite direction. On their outer surfaces 
these links bear pads or feet, wliilc their inner 
surfaces compose a track uf)on which roll the 
middle or weight-bearing wheels. Power applied 
to one of the sprocket wheels exerts a pull on 
the chain, but this being held fast by the w'cight 
of the engine pressing the feet to the ground, the 
cflect is to roll the engine along the track, and 
as this hap]>cnK the feet at the rear end are one 
by one lifud off the ground, carried round the 
sprocket wheels, and ndaid at the front of the 
machine. This construction not only renders the 
whole weight available for adhc.sion, but also 
provides a long suj>porting base and thus enables 
the machine to pass over soft ground, loose sand, 
morasses, &c., in which an ordinary traction 
engine would certainly .sink. Steering is effected 
by retarding or stopping the motion of the sprocket 
wheels on the side towards which it is desired to 
turn. 

For tramway work steam is scarcely used at 
all now, tliough small locomotives — usually 
having their engines geared to the driving- 
wheels, instead of the connecting-rods being 
coupled direct to them — have been used in the 


^ j .. XU V u u 1 I past for this work. They were compactly designed and equipped 

to slide radially toward and from the.hub of the wheel. Each spoke ! 

devices to decrease noise and smoke. In some instances, the 
engine and boiler were placed in the forward end of a car, a 
partition separating them from the main body of the cor in which 
the passengers were carried. 

For description of steam railway engines see Railways : Loco- 
motive Power, and Steam Engine. 

Fireless Engines , — Fireless engines were first tried in New 


ncath the flat portion ^the cam. The feet take successive positions j Orleans, and were in successful use on tramways in France and 
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Batavia, Java, for some years. The motive power was obtained 
from water heated under pressure to a very high temperature 
in stationary boilers and carried in a reservoir on the engine, 
where it gave off steam as the pressure and temperature were 
reduced. Two tons of water heated to give a steam-pressure 
of 250 lb to the square inch served for a run of 8 or lo m., more 
than /j) of the water and a pressure of 20 to 25 lb above the 
’.itmospherc being left on returning to the boiler station. Large 
boiler-jwwer was required to reheat the engine reservoirs quickly, 
iind this could be afforded for only a few engines; hut, when 
worked on a sufficient scale, the fireless engines were claimed to 
he economical, the economy resulting from the generation of the 
steam in large stationary boilers. 

Compressed Compressed air as a motive power offers 
the advantage of having neither steam nor the products of 
combustion to be got rid of. In W. D. Scott Moncrieff’s engine, 
which was tried on the Vale of Clyde tramways in 1876, air was 
compressed to 310 lb per sq. in., and expanded in the cylinders 
from a uniform working pressure to that of the atmosphere. 
'I'here is a considerable loss of heat during the expansion of the 
air which is attended with a serious loss of pressure, and in 
L. Mekarski’s .system, which was in use for the propulsion of 
iraracars at Nantes for a number of years, the lo.ss of pressure 
was considerably lessened by heating the air during expansion 
'rile air, at a pressure of 426 lb per sq. in., was stored in 
cylindrical reservoirs beneath the car, and before use was passed 
through a vessel three-quarters full of water heated to 300® F., by 
which it was heated and mixed with steam. The heat of the 
latter was absorlied by the air during its expansion, first to a 
working pressure which could be regulated by tlie driver, and 
then to atmospheric pressure in the cylinders. At Nantes the 
average cost for three year.s of propelling a car holding thirt)^- 
four persons was about 6d. per mile, Owing to the heat losses 
in compressing the air, and other considerable losses incident to 
its use, the compressed-air sy.stems of traction have been found 
inefficient and have nearly all been replaced by the more flexible 
and efficient electric motor. 

Cable 7 Va^//(w.-~Moving steel cables, propelled by steam 
engines, have been used for traction. The street railway cars 
running from New York to Brooklyn, over the Brooklyn Bridge, 
were for many years propelled by a cable to or from which the 
cars could be attached or detached at will, and, though electric 
motors are now used on this line, the cables are still kept in 
place as a resers>'e in case of breakdown of the electrical system, 
and are uised whenever an accident to the electrical plant occurs. 
Before the advent of electric traction, the tramways using cable 
propulsion were numerous and of great size, as at Siin Francisco, 
Chicago, Washington, Baltimore, Philadelphia and New York 
in America, at Highgate Hill (Ix)ndon) and Edinburgh in the 
United Kingdom, and at Melbourne in Australia. The Glasgow 
Subway is so equipped. 

In the usual form, the motive power is transmitted from a station- 
ary engine by a rope of steci wire running always in one direction, 
up one track and down the other, in a tube 
midway between the rails, on pulleys (fig. 4) 
which are arranged so as to suit curves 
and changes of gradient as well as straight 
and level lines. Over .the roj^e is a slot f in. 
wide, in which travels a fiat arm of steel 
connecting the dummy Ciir with the gripper 
(fig. 5) which grasj)s the cable. The flat 
arm is in three pieces, the two outer ones 
constituting a frame which carries the lower 
jaw of the gripper, with grooved rollers at 
each end of it, over which the cable runs when 
the gripper is not in action. The upper jaw 
is carried by the middle piece which slides within theater frame, 
and can be depressed by a lever or screw, pressing iiitr cable first 
on the rollers and then on the lower jaw until it i.s finaljir held. The 
speed of the cable, whicln is generally 8 to 10 muflW hour, is thus 
imparted to the car gradually and without jerk, arrangements 
for passing the pulleys, for changing the dummy^nd cars from one 
line to the other at the end of the road, for keeping the cable 
uniformly Uut, and for crossings and junctions with other linos, are 
of considerable ingenuity. When the car.** are cast oft from the cable 
they must be stopped by hand brakes which, on steep gsadiemts i 
espocisily, must be of great power, I 



Fkj. 4. — Cross-section 
of Cable Road. 



Gasolene Engine Explosive engines using gasolene 

(petrol) have been used for motive power, and this is the 
principal form employed 
in the road motor car. 

Certain railways in Eng- 
land and America have 
experimented with cars 
having a gasolene engine 
placed in one end to 
propel the car, the greater 
part of which is left clear 
for the accommodation of 
passengers. These cars 
are intended for short 
runs and may in effect be 
classed as belonging to ex- 
tended tramway service. 

They have yielded en- 
couraging results. 

Electric Traction, — 

Electric traction, as 
treated here, will refer to 
the operation of vehicles 
for the transportation of 
passengers and goods 
upon tracks, as distin- 
guished from what are 
known as telpherage sys- 
tems on the one hand 
(see Conveyors), and 
automobiles intended to 
run on common roads on 
the other (see Motor 
Vehicles). 

Possibly the first elec- 
tric motor was that made 
by the Abb^ Salvatore 
dal Negro in Italy in 1830. As early as 1835, Thomas Daven- 
port, a blacksmith of Brandon, Vermont, U.S.A., constructed 
and exhibited an automobile electric car, operated by batteries 
carried upon it. Robert Davidson, of Aberdeen, Scotland, 
began experimenting about 1838 with the electric! motor as 
a means of traction, and constructed a very powerful engine, 
weighing five tons and carrying a battery of forty cells. This 
locomotive made several successful trips on Scottish railways, 
but was finally wTecked by jealous employes of the railway 
while it was lying in the car sheds at Perth. In 1840 a prc>- 
visional patent was granted in England to Henry Pinkus, which 
described a method of supplying electric energy to a moving 
train from fixed conductors. A little later, in 1845, French and 
.Austrian patents granted to Major Alexander Bessolo described 
practically what is to-day the third-rail system. In 1847 
Professor Moses G. Farmer, of Maine, U.S.A,, built a model 
locomotive operated by electricity, which he exhibited at Dover, 
New Hampshire, and later at other places in New England. 
Shortly afterwards Professor C. G. Page, of the Smithsonian 
Institution in Washington, constructed an electric railway 
motor, which made a trip on the 29th of April 1851, from 
Washington, D.C., to Bladensburg, Maryland, over the Baltimore 
& Ohio railway. This machine carried 100 Grove’s cells, and 
attained speeds as high as 19 m. an hour. Perhaps the beginning 
of modern electric traction may be said to date from 1879, >''^hen 
the firm of Siemens & Halske put in operation the first electric 
railway at the Industrial Exposition in Berlin. In America it 
was not until a year later that real work began and T. A. Edison 
built an experimental line near his laboratory in Menlo Park, 
New Jersey. In 1880 a locomotive driven by accumulators 
was constructed and operated at a linen-bleaching establishment 
at Breuil-en-Auge, in France; and in i88x a similar car was 
w'orked upon the Vincennes tramw'ay line. On the 12th of May 
1881 the first commercial electric railway for regular service 
was opened for operations at Lichterfelde, in Germany, The 


Fio. 5. — Grippor. 
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first really noteworthy road was that constructed in 1883 at the 
Giant’s Causeway at Portrush, in the north of Ireland. This 
line was 6 m. long, and the power was obtained from turbine 
wheels actuated by a cascade on the river Rush. The method of 
supply was, curiously enough, the third rail. 

In 1883 invention in electric railways seems to have taken 
a decided advance in America. It was in this year that the 
conflicting interests of Edison and S. D. Field were consolidated; 
and at the same time C. J. van Depoele and Ijto Daft began their 
experimental work, which later resulted in numerous commercial 
railways. Next year E. H. Bentley and Walter Knight opened 
to the public in Cleveland, Ohio, U.S.A., a railway operated by 
an opcn^slot conduit, and for the first time worked in competition 
with horse traction on regular street railway lines. For the next 
two years much experimental work was done, but it may be 
said with fairness that the first of the thoroughly modern 
systems, in which a large railway was equipped and operated 
under service conditions by electricity, was the line built in 
Richmond, Virginia, U.S.A., by Frank J. Sprague in 1887. This 
railway had 13 m. of track, and started with an equipment of 
forty curs. It has been in continuous and successful commercial 
operation ever since. The original Richmond system was in 
all its essential particulars the overhead trolley system now in 
use. Many improvements have been made in the construction 
of the motors, the controllers, the trolleys and the; various 
details of car equipment and overhead construction, but the 
broad principles have not been departed from. The success of 
the Richmond line called the attention of tramway managers to 
the advantages of electricity as a motive powder, and its substitu- 
tion for other systems progressed with astonishing rapidity. 

The pioneer application of electricity to heavy electric traction 
was that of the Baltimore and Ohio railway tunnel at Baltimore, 
Md., U.S.A., and the system was put into operation in 1895. 
This tunnel is about m. in length and passes under the 
city of Baltimore. Its route mado the expense of ventilation 
prohibitive, and the smoke and gases from the locomotives 
made the use of the tunnel impossible without ventilation. 
The management therefore decided to attempt the use of 
electric locomotives to haul the trains through, despite the 
fact that there existed no prior applications of heavy electric 
motors ^r even far lighter service than that demanded by the 
conditions, namely, the propulsion of trains of over 2000 tons 
up a grade of 42" ft. to the mile. The engineering work and 
designing of the locomotives were undertaken by Dr Louis 
Duncan. The locomotives weigh 96 tons and have worked 
successfully since they were first put into commission. The 
electric service has been extended 6 m. from the mouth of the 
tunnel, making a total ha.il of nearly 8 m. for these locomotives. 
In 1907 many heavy electric locomotives using continuous 
current were constructed for the New York Central & Hudson 
River Railroad Company to operate a distance of about 5 m. from 
the New York terminus, and others for practically the sanie j 
service, but using single pliase alternating currents, wTre put in 
for the New York, New Haven & Hartford Railroad Company, 

It has been fully demonstrated that electricity is superior 
to its competitors— horses and moving cables— for tramway 
w'ork. It is cheaper and more flexible. The relative cost of 
operation varies wiih the local conditions, but a fair average 
estimate would be that cable lines cost 25 % more to operate 
than electric, and horse lines 100 % more. The increased speed 
of the electric cars and the comfort rendered possible by larger 
vehicles always increase the receipts when horse traction is 
replaced by electric, while the latter, aii compared with the 
cable, allows better and easier control of the car and a much 
greater possible speed variation. The installation of an overhead 
electric line costs less than a cable system, though the expense 
of a conduit elect ric line is about the same. By the extension 
of the urban tramwav s'^sten^s into the suburbs and the construc- 
tion of inter-urban lines, electricity has come into competition 
with steam. Here 'he conditions are different. For ordinary 
suburban sendee, electric cars, running through the city 
streets and on the liigh\/a> s, cannot, in speed, compete with 


steam trains operated on private rights of w'ay. The fact that 
they run more frequently and can take up passengers anywhere 
along the line gives them an advantage, and w'ilhin limited 
distances they have taken a large proportion of suburban traffic 
from steam railways. For long-dislancc servii'c, in order to 
compete with steam a speed much greater than that u: cd on 
ordinary tram-lines must be adopted, w'hilc owing to the time 
spent on the car more attention must be f)aid to the comfort 
of the passenger. Speed and comfort being equal, the great 
advantage of electricity is that, w^hen it is used, the most 
economical way of transi)orting a given nur.ilx'r of passengers 
between tw'O points is in a larger number of sluiH trains; with 
steam the converse is true. A frequent service is a great 
attraction to passengers. 

For freight service, especially on railways hu\*ing heavy 
grades, electricity also possesses many acl^^autagcs, due princi- 
pally to the peculiarity of the electric locomotive, which admits 
of its maintaining its tractive effort or so-called “ draw-lKir 
pull ” when running at relatively high speeds. 'Phis steam loco- 
motives cannot do. Thus a steam locomotive weigliing 100 ton.s 
may exert a draw-bar pull of say 45,000 lb at a speed of 6 m. per 
hour, while at 15 m. per hour the Lonlinuous draw-bar pull wdll 
not exceed about 25,000 lb. On the other hand, an electri*; 
locomotive weighing 75 tons and having a tra<;tivc effort of 
34,000 tb at 6 m. per hour will exert a pull of about 27,000 lb 
at 25 m. per hour. From this it is clear that an electric locomo- 
tive may pull a heavier train at a fair speed than can a larger 
steam locomotive. This admits of more rapid movement of 
freight trains, and thus decreases the hauling cost. AnothiT 
advantage the electric system has for freight service is the 
ability to couph; several light locomotives in tandem, all under 
the control of one driver, and thus pull at a high speed larger 
trains than may now be drawn by steam locomotives of weights 
commercially admissible. Also, these lighter motors distribute 
the weight over the truck instead of having it concentrated on a 
few wheels, and the heavy pounding due to the latter condition 
is obviated and the maintenance of the track and bridges reduced. 
Other savings arise from diminished fuel consumption, climimi- 
lion of water and coal stations with their aticndanls, and greatly 
reduced repairs on motive power. The chief disadvantage 
is the stoppage of all trains on a section if the stmree of (’urrenl 
supply should fail. With proper precautions in design and 
construction this should be a remote possibility, an(l sini^e 
electric rail haulage, in any form attempted up to the present, 
has shown a reduced cost for a given service as compared 
with steam traction, it is not improbable that the future will 
witness great activity in the change from steam to electricity 
for long-distance railway work. 

Systems of electric traction may be divided broadly into two 
classes, the one cmplo>ing continuous, the other alternating 
currents to drive the motors. Both of these clas.scs may 1 )(‘ 
further divided w'ith reference to the conducting system 
employed between the soun^e of current and the motor. The 
system may also be divided according to operative units into 
three cla,s.ses— the single car, the train pulled by one or more 
directly controlled locomotives or motor cars, and th(; train 
operated by two or more motor cars under a common secondarx' 
control. This last is called the “ multiple unit system.” 


Zontinitou^-Cmrcnt ,S'vs/cws. — The abdications of continuou , 
-rent to electric traction comprise six j)rinci.>al varieties, witf- 
morous modifications and combinations. In all of them th< 
tors are otieratcd under a constant, or apr>roxjmately constant , 
lential dilicrencc. The system in which cars were connected in 
ies by automatic switches, in limited use in the United State-i 
1888 and 1889, has now disappeared, and the parallel systf-nj 
connexion, in which tlie cars are bridfxed across between tiic 
> conductors of a parallel system, maintained at a substantially 
istant voltage, has become i)ractically universal, 
rhe overhead conductor and track-return construction is the 
ndard for street railway work in most of the cities 
ere electric traction is employed, though there arc J™"" 
ne notable exceptions. In its present development the Y""™* 
tern may be said to have grown out of the work of • 

•ague in Richmond in 1887. Over the trick is suspended a bare 
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into extended commercial use. Sin|2fle-phase motors for a pven 
power are much larger, heavier and more expensive than the ordinary 
direct current motors, owing to the low magnetic densities at which 
the iron is worked. The power factor is between 075 and 0*85. 



Fig. 8. — Characteristics of Scries Single-phase Motor. 

The advantages of the .single-phase alternating system lie in the fact 
that it combines the simplicity of the overhead direct current con- 
struction with the possibility of exceedingly high voltage. Where 
heavy traffic is to be handled, and especially where that traffic is 
scattered, a direct current system, which up to the present has been 
limited in its voltage, is not commercially possible, as the amount of 
copper used for distribution and the excessive amount of apparatus 
required to convert high tension alternating current into low tension 
direct current, would make the cost prohibitive. In direct current 



stations may at times be zero, and at other times may be very large, 
the capacity of the sub-stations must be equal to handling a maxi- 
mum load, so that the total capacity of each sub-station would- be 
based on the maximum insteaci of on an average condition. With 
the single-phase alternating current system, on the contrary, only 
static transformers in sub-stations along the hne are required, and 
with the high voltages available (voltages as liigh as 1 1 ,000 volts are 
used at present) the distances between these sub-stations can be 
greatly increased as compared with the direct current sub-stations, 
so that each sub-station feeding a much longer portion of the 
line would have a better average load than in the direct current 
case. The static transformers do not require attendance, and their 
efficiency is much higher than that of the rotary converters. 

Electric motors for traction purj)oses have been highly elaborated 
and developed. At first they drove the car axles through belts or 
.sprocket chains, the motor being sometimes attached Moton 
to the car, sometimes to the truck. At Richmond, 
however, in 1887, the Sprague method of communicating the power 
from the motor axle to the car axle was put into practice operation, 
and this has with slight modifications been retained. It consists 
of sleeving one end of the motor on the axle, suspending the other 



Pig. 10. — Standard Railway Motor. 


flexibly from the car body or truck, and driving from the armature 
tlurough spur gearing. At first the motors were too small for the 
work demanded of them. Their high speed required a double 
reduction in gearing, their overheating caused continual burn-outs, 
and the sparking at the commutators necessitated constant repairs. 
These defects were gradually eliminated. The motors were made 
larger, the quality of the iron and insulation was greatly improved, 
and finally a four-pole motor requiring only a single-speed reduction 
by spur-gearing was produced. Since that time further improve- 
ments in material and design have been introduced, and the present 
motor has been evolved. Almost all the standard modern traction 
motors are of the same general design. They arc series wound, i,e. 
the same current passes through both the armature and the fields. 
This gives a strong starting torque or tractive effort, the torque 
diminishing as the speed increases. This characteristic is particu- 
larly suitable for traction. Fig. 9 shows the relation betw'een speed 
and tractive effort of a standard railw^ay motor of large size and 
power. The armature is built up of carefully tested iron disks, 
which are deeply slotted to make room for the coils. These are 
wound and insulated separately, and placed in the slots in the 
armature core; sometimes they are held in place by binding wire, 
sometimes by wedges. The commutator is put in place, the coil 
connexions soldered to it, and the proper end-coverings put on. 
The magnet frame is made in two parts, of cast steel, enclosing the 
entire armature. A lid in the top casting gives access to the 
brushes, which are of carl>on. The field coils are wound on forms 
and properly insulated. When in operation it is practically water 
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and dust proof, and with proper attention is a very durable piece 
uf machinery (fig. lo). Although the standard design of motors 
is at present based on a single-reduction gearing, there arc in 
operation traction-motors which are not geared. 

On the locomotives used on the New York Central, the New York, 
New Haven & Hartford, and the Baltimore & Ohio rail wavs in 
America, the City & South London railway in England^ the 
armatures surround the driving axles. In all the cases mentioned, 
except the Baltimore & Ohio railway, the armatures are set 
lirectly on and solid with the axles of the driving-wheels, while on 
the Baltimore & Ohio locomotives the motors arc sleeved on the 
axles, there being a slight play between the sleeve and the axle, 
which allows a flexible support. The wheels are driven by arms 
projecting from the armature shaft. 

There is no fixed method of rating the output of traction-motors. 
Most manufacturers, in giving a certain horse-power capacity, 
mean tliat at the given rating the motor will run an hour with a rise 
in temperature of a certain number of degrees, not that it can be run 
continuously at the power given. Another system of rating depends 
on the draw-bar pull which the motor can develop under normal 
conditions of voltage and speed. Uniformity is greatly needed. 

One of the most important parts of the equipment of an electric 
car or locomotive is the controlling device. In the early days of 
CanitnHmrm traction a number of different methods of regulat- 

ing the speeds of the cars were used, but they have been 
reduced to practically one standard method. In the old Sprague 
system there were at first no resistances outside of the motors them- 
selves, but the field coils of the motors were divided into sections, 
and by changing the relative connexions of these sections the total 
resistance of the circuit could be changed; at the same time the 
strength of the field for a given total current was either increased 



or decreased. In other systems the fleUls and armatures of the 
motors were not changed in their relation to one another, but exter- 
nal resistances were cut out and in by the controller. Usually there 
are two motors on each car, and it is evident that if the speed of a 
car be changed within wide limits, all the other factors remaining 
constant, there will be a very considerable loss by cither of these 
methods of regulating, unless the relative connexions uf the motor 
armatures can be changed. This can be done by putting the two 
motors in series where low imeed is desired, and in parallel where the 
sliced is to be increased. This method was tried in the early days 
of electric traction at Richmond, and discarded, but it has been again 
taken up, and is now the standard method of regulation in ordinary 
tramway work. Roughly speaking, when the car is started the 
controller connects the two motors m series with an cxtemiil resist- 
ance, then cuts out the extcinal resistance, then breaks the circuit, 
then connects the two motors in parallel. The external resistance 
is put again in series with them, and then is gradually cut out as 
the car speed increases. By this method a considerable range of 
speed is attained at a fair efficiency. The controller (fig. 1 1) consists 
oi a cyUnder having on it a number of copper segments so arranged 
that on rotating it different connexions are made between stationary 
fingers that bear on these segments. In the first types much diffi- 
culty was experienced from the burning of the segments and fingers, 
due to the sparking on breaking the circuit, but this has been to a 
large extent obviated by using magnetic blow-outs at the point of 
break. (A magnetic blow-out is simply a magnet so arranged that 
the arc caused by breaking the circuit takes place in the magnetic 
field.) There is a reversing lever on the controllers separate from 
the controller handle, and interlocking with the controller so that 
the reverse lever may not be moved except when the controller is in 
the “ off position. 
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When it is desired to run trains of cars and to accelerate them 
rapidly, it is sometimes necessary to have more than one car 
eq uipped with motors. In this case all the motors must be controlled 
from one point, and a number of ingenious devices have bet'ii 
evolved to accomplish such *' multiple control." In general, cacli 
cai has its own controller, and all the controllers are ojierated bv 
electric power from switches on each platform of any of the motor 
cars. 

A motor and controlling system designed to save and utilize the 
power produced by a car running down an incline has been developed 
and is termed the " regenerative system." A car run* _ 
ning over a line having heavy grades must have sulticient 
energy given to it to overcome its frictional resistance 
to motion and also to lift the weight of car and load from tlie 
bottom to top of each up-grade. On the return trip, the car 
' coasts " or runs down the grade without the consumption of 
current, but is restrained from attaining too high a sjuied by thi^ 
brakes, thus wasting the energy existing by reason of the i)osiiion ol 
the car. 

With the regenerative system the motors are caused to act as 
dynamos which arc driven by the motion of the car axles when 
descending a grade, and, as they are connected to the line by the 
trolley or contacting device, the current thus generated is fed to the 
line and may assist other cars climbing grades at some other point 
on the system. The delivery of electrical energy also ])ut 8 a resist- 
ance on the car axles and ])ro(luces a braking cllect wliich almost 
automatically fixes the car speed. If the speed be too high, the 
excessive current generated will tend to retard the car and reduce 
its velocity, while if too low the small current produced will set up 
but little opposition to motion and the car will accelerate. 

Obviously, series motors cannot be used for this service. The 
motors have shunt fields, and their speed is varied by varying the 
field strength. Motors of this type arc larger, more costly and 
slightly le.ss efficient than series machines, so that a regenerative 
system has no place on roads that have a fairly level contour. 
When, however, the grades are frequent and excessive, the power 
saved more than counterbalances these factors, and the system may 
prove a valuable one for such service. 

For tramcars of ordinary sir-es hand' brakes are used, these being 
generally spindle brakes, with leverage enough lo handle tlic com- 
paratively hesavy cars. When the size and .speed of the 
car increases, however, these hand-brakes do not give Brmkta. 
sufficient control, and power brakes have to be adopted. Of the.«K' 
there arc several forms that have proved successful in practice, 
i'hc one most extensively used in electric railways is the air-brake, 
which is similar in its nieclianical operation to tlie air-brake used on 
.steam raih^ays. The compre.sserj air required for the operation of 
the brake in obtained by means of an air-pump driven by an electric 
motor, the circuit of which i.s controlled by a switch actuated by the 
pre.ssure of the air in the receiving tank. When this pressure rises 
to a predetermined value, the device acts and interrupts the supply 
of current to the motor, which is thus stopped. When the pressure 
falls below a determined minimum the device operates in iht* oppo- 
site direction, and the motor and pump start. Of electric brakes 
there are .several v^aricties. One tyj)C consists of two iron disks, 
one keyed on tiie axle but capable of moving along it a short distance 
axially, and the other held firmly on the frame of the truck. By 
means of a coil, set in a recc.ss of annular form turned in the face of 
the fixed disk, the disks are magnetized transversely, and are drawn 
together with greater or les,s pressure, dependent on the amount ot 
current that is allowed to pas.s through the coil, it is customary to 
arrange the current connexions in this form of electric brake so that 
when the handle of the controller is turned beyond the stopping 
position the current is cut off from the source of sup]}ly, and tbi^ 
motor running as a dynamo furnishes the current to work tlu? 
brake. 

The magnetic track-brake, which is sometimes used on tramway 
cars, consists of a pair of steel shoes, suspended from the truck frame 
and hanging near and over the rail, a steel yoke connecting the two 
.shoes together. On this yoke is wound a heavy magnetizing coil 
which, when energized, strongly magnetizes the two steel .shoes and 
causes them to draw against and adhere to the track. Bracing links 
connect these track shoes with brake shoes on the wheel rims, and 
the drag of the track shoes thus applies picssure also to the wheel 
shoes. The downward pull of the trade shoes gives a greater 
pressure of the wheels against the track than that due to the weight 
of the car, and the sliding or " skidding " of wheels, with the consc' 
quent production ol fiat.s, is avoided. A further braking effect comes 
from tlie use of the motors as dynamos driven by the motion of the 
car, to supply current to the brake magnetizing coiLs. This therefore 
is one of the most effective brakes that has been devised. Jt has, 
however, not been very extensively u.scd owing to its high cost and 
difficulties that ari.se from the track shoes running so close to the 
rails that any unc\ en places — frogs, switches, crossings and the like — 
may rub against them and give a braking effect at limes when the 
car is accelerating or running. A pair of shoes i.s applied on both 
.sides of the car, one pair being hung over cither rail. 

Another method of braking is by arranging the connexions ol 
the two motors so that one acts as a dynaiiio driven by the motion 
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of the car and supplies current to the other, which works as a motor, 
tending to turn the wheels in the direction opposite to that in which 
the car is moving. The production of current by the one motor and 
the reverse effort of the other give a powerful braking effect. The 
proper connexions arc made by constructing the controllers with 
contacts additional to those rec|ulred for motor control, which 
connect the machines in the desired manner when the controller 
handle is moved round past the “ off " position. 

Automatic brakes are always preferable to hand-brakes even 
though thev cost much more, because the energy rcqiiii-ed to propel 
an ordinary tramcar is from lo to 25 % more with hand than with 
automatic brakes. The cause is the constant pressure of the brake 
shoes of a hand brake against the wheel rims, the shoes being so 
held by the operator to avoid having too long a hand movement in 
applying the brake. The maximum pressure possible for any brake 
should be about 90 % of the weight of the car on the braked wheels. 
J-css than this amount will give an inefficient brake; more will 
produce sliding or " skidding of the wheels, producing “ flats ** on 
them, and also causing loss of retarding effect. 

Of the numerous accessories necessary in the operation of electric 
railways one of the most important is the trolley. For an overhead 
system this consists in general of a metallic rod or tube 
AccMorieM, mounted upon the tap of the car and pressed upward 
against the trolley wire by springs. At tlie upper end of this 
trolley pole is generally placed a bronze wheel which runs along 
the under surface of the wire. On the continent of Europe 
considerable use has been made of bow-trolleys, which consist of 
light metallic bow-shaped structures, sustaineci in place by springs 
and running along on the under side of the wire against which tlicy 
rub. The designs patented for trolleys are almost innumerable, 
iicsidcs the trolleys, cars are ordinarily equipped with switches 
which are used to break the trolley circuit, with fuses or automatic 
circuit-breakers, with electric lamps, with lightning arresters, and 
witli the necessary car wiring. Tlie fuses or automatic circuit- 
breakers guard against an excess of current being passed through the 
motors, and when they are fitted the ordinary platform switch can 
be dispensed with. These automatic breakers can bo set for any 
desired current. 

'J'he question of the generation and the distribution of the 
current belongs to this article onl>r in so iar as electric traction 
, has introduced peculiarities in the typo of apparatus 
# or the methods frf its use. Jn a continuous current 
of {current, current is generated at an approximately 

eonstant potential, varying from 500 volts to 700 volts on 
different systems. As the load is a])t to fluctuate, except 
in largo stations, within wide limits, the machinery must be 
designed to stand the most severe usage, 'fhe engines arc more 
massive than would be nccessaiy for constant loads, and the dynamos 
must be built to stand sudden overloads without destructive spark- 
ing; usually, indeed, they arc considerably ovcr-compoundccl, not 
so much for the sake of raising the voltage as to strengthen the field 
and prevent sparking on overload. Wlien a number of machines 
are to be run in parallel — as is usually the case they arc provided 
w'ith “ equalizing ” switches, which serve to throw the series fields 
in parallel. As a result, if one of the machines lends to increase 
its armature current beyond the proper amount, the current in the 
series fields does not increase with it, but retains its normal propor- 
tion. The armature reaction and resistance fall ol potential, in 
this machine, would Ijotli tend to increase, thereby decreasing its 
armature potential, and therefore its current woiikl return to its 
proper value. From the dynamos the current from each macliinc 
goes through an ammcler and automatic circuit- breaker to the main 
*' omnibus “ Imrs, then through the station ammeter to the feeder 
“ omnibus " bars, then through ammeters and circuit-breakers to 
the feed cables. As a rule, watt-meters are provided to measure 
the outjiut of the station, and, if an overhead system is being 
supplied, lightning arresters are installed. Where continuous 
currents are used to operate cars at considerable distances from the 
generating stations, *' boosters " are used. These are series-wound 
dynamos driven at a constant speed, through which is passed the 
current that is to feed the distant section of the line. Tsually the 
characteristic of the booster is so calculated that the amount by 
which it raises the voltage for a given current just equals the fall of 
potential in the feeding-line for the same current. The result is 
that the potential at the end of tlie line w'ill be the same as that at 
the station. The question of economy, as between putting in 
additional copper and wasting energy in the booster, is easily 
calculated; the advantage is more and more on the side of the 
latter as the distance increases and the car service becomes more 
infrequent. It is necessary to the satisfactory operation of a 
system that the variations of voltage should not be too great, so 
boosters sometimes become a practical necessity,, irrespective of the 
question of economy. 

Accumulators are frequently installed in power stations to prevent 
the heavy load fluctuations which arise from starting and stopping 
of cars and ascending or descending grades. The generators give 
an approximately unvarying amount of current. When the load 
demand is less than that delivered by the generators, the excess 
current goes into the storage battery, and when the load is greater 


than the power from the generators the additional current required 
comes from the battery. The generators, engines and boilers may 
thus be proportioned for the average instead of the maximum load 
requirements, and the sizes of these units are thereby reduced. 

As traction systems have been combined and extended, the area of 
operation of many of the companies has grown so that a number of 
direct-current stations are used for a single system. The limit 
of distance to which electric energy can be economically supplied 
at the comparatively low voltages employed is not great, and the 
advantage of having one or two large stations to supply a system, 
in place of a number of smaller ones, is evident. This fact has led 
to the use of high-potential alternating currents for the distribution 
of energy, the voltage being reduced at the points of consumption, 
and in most cases changed to a continuous current by rotary 
converters. If alternating currents are used for the car motors, the 
economical distribution of energy is greatly simplified . the rotary 
converters being eliminated and their first cost and losses and 
expense of operation saved. The expense of operating sub-stations 
containing rotary converters is necessarily large, and the capital 
outlay required for them is often greater than for the generating 
station. 

As a rule, the cars used for electric traction have varied but 
slightly from the type of tramway car prevalent in different localities. 
The tendency, however, has been to increase their size. 

For electric railway work, as distinguished from tram- 
way work, the cars generally follow the pattern that is standard on 
American steam lines. The trucks used for electric cars are made of 
steel, with heavy axles and suspension bars for carrying the electric 
motors. For smaller vehicles, a .single four-wheel truck is used, tlie 
wheel base being limited by the curvature of the track, but not as u 
rule exceeding 7J ft. E'or the longer and heavier cars, two four- 
wheeled bogie trucks are employed^ If two motors are used on a 
double-truck car, and if the grades on tlie road are very heavy, the 
trucks are made on the " maximum traction " pattern, in which one 
pair of wheels in each truck is of smaller diameter than the other 
and the greater part of the weight of the car is on the larger motor- 
driven wheels. For V'cry large high-speed cars, trucks arc used of 
practically the same type and weight as are employed on steam 
railways. (See also Tramway.) (L. Du.) 

TRACY, ANTOINE LOUIS CLAUDE DESTUTT, Comtk dk 
(1754-1836), French philosopher, son of a distinguished soldier, 
was born in Dourbonnais on the 2oth of July 1754. He belonged 
to a noble family of Scotch descent, tracing its origin to Walter 
Stutt, who in 1420 accompanied the earls of Buchan and Douglas 
to the court of E'rance, and whose family afterwards rose to be 
counts of 'fracy. He was educated at home and at the univer- 
sity of Sirassburg, where he was chiefly noted for his athletic 
skill. lie went into the army, and when the Revolution broke 
look an active part in the provincial assembly of Bourbonnais. 
He was elected a deputy of the nobility to the statcs-general, 
where he sat alongside of his friend La Fayette. In the spring 
of 1 792 he received the rank of marshal de camp in command of 
the cavalry in the army of the north; but the influence of the 
extremists becoming predominant he took indefinite leave of 
absence, and settled at Auteuil, where, with Condorcet and 
Cabanis, he devoted himself to scientific studies. Under the 
Reign of Terror he was arrested and imprisoned for nearly a 
year, during which he studied Condillac and Locke, and aban- 
doned the natural sciences for philosophy. On the motion of 
Cabanis he was named associate of the Institute in the class 
of the moral and political sciences. He soon began to attract 
attention by the memoires which he read before his colleagues — 
papers which formed the first draft of his comprehensive work 
on ideology. The society of “ ideologists at Auteuil embraced, 
besides Cabanis and Tracy, Constantin Fran9ois de Chasseboeuf, 
Comte de Volney and Dominique Joseph Carat (1749-1833), 
professor in the National Institute. Under the empire he was 
a member of the senate, but took little part in its deliberations. 
Under the Restoration he became a peer of France, but protested 
gainst the reactionary spirit of the government, and remained 
in opposition. In 1808 he was elected a member of the French 
Academy in place of Cabanis, and in 1832 he was also named 
a member of the Academy of Moral Sciences pn its reorganization. 
He appeared, however, only once at its conferences, owing to his 
age and to disappointment at the comparative failure of his 
work. He died at P^is on the 9th of March 1836, 

Destutt de Tracy was the last eminent representativ^e of the 
scnsualistic school vvhich Condillac (y.r.) founded in France upon a 
one-sided interpretation of Locke. He pushed the sensuahstic 
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p)rincip)es of Condillac to their last consequences, being in full agree- 
ment v/ith the materialistic views of Cabanis, though the attention 
of the latter was devoted more to the physiological, that of Tracy 
to the psychological or “ ideological '* side of man. His ideology, 
he frankly stated, formed a part of zoology/* or. as wc should say. 
of biology. To think is to feel. The four faculties into which he 
divides the conscious life — ^perception, memory, judgment, will — 
are all varieties of sensation. Perception is sensation caused by a 
present affection of the external extremities of the nerves ; memory 
IS sensation caused, in the absence of present excitation, by dis- 
positions of the nerves which are the result of past experiences ; judg- 
ment is the perception of relations between sensations, and is itself 
a species of sensation, because if we are aware of the sensations wo 
must be aware also oi the relations between them ; will he identifies 
with the feeling of desire, and therefore includes it as a variety of 
sensation. It is easy to sec that such conclusions ignore important 
distinciion.s, and are, indeed, to a large extent an abuhc of language. 
As a psychologist dc Tracy deserves credit for hi.s distinction between 
active and passive touch, which developed into the theory of the 
muscular sense. His account of the notion of external existence, 
as derived, not from pure sensation, but from the cxp<Tience of 
action on the one hand and resistance on the other, may be compared 
with the account of Bain and later xisychologists. 

His chief works are EUmeftts d*iddologie (1817-T818; 2nd ed.. 182^ - 
1825), which he presented the complete statement of his earlier 
monographs; Commmtaive sur I' esprit des lots de Mnntesttuieu 
(i8o(); 5th cd., 1828; ling, trails.. President lefferson, 1811); Essai 
sify le ^ 6 nie et les ouvraees de Montesquieu (1808). Sec histories of 
philosophy, espccinlly F. THcaN-^, Les Idiolofjues, chs. v. and vi. 
(Paris, 1891), and La Philosophic de Bivan (Acaddmic des sci. mor. 
et pol, 1889) ; G. H. Lewes, hist, of Phil, 

TRACY, BENJAMIN FRANKLIN (1830- ), American 

lawyer and soldier, was born in Owego, New York, on the z6th 
of April 1830. lie wa.s educated at the Owego academy, wa.s 
admitted to the bar in 1851, was district-attorney of Tioga 
county in 1853-1859, and was a member of the state assembly 
in 1862. In 1862 he organized the 109th and the T37th regiments 
of New York Volunteer Infantry^ and (Aug. 28) was made colonel 
of the former. In September 1864 he became (‘olonel of the 
127th United States (oloured Infantry; in 18^4 1865 was in 
command of the prison camp at Elmira, New York, and in 
March 1865 w’as breveted brigadier-general of ■v'ol 11 n leers. He 
received a congressional medal of honour in 1895 gallantry 
at the Wilderness in May 1864. He was United States di.strict- 
attorney for the eastern district of New York in 1866-1873, and 
an a.s.sociatc judge of the New’ York court of appeals in 1881- 
1882. In 1889-1893 he was sccrctar)" of the navy in the cabinet 
of Pre.sident Benjamin Hairison, and then resumed the practice 
of law in New’ York City. He was chairman of the commission 
which drafted the charter for Greater New York, and in 1897 
w’ii.s defeated as Republican candidate for mayor of the city. In 
1899 he was counsel for Venezuela before the Anglo-Venezuelan 
boundary arbitration commission in Paris. 

TRADE ( 0 . Eng, Irodf footstep, from tredan, to tread; in 
M. Eng. the forms Iredj trod and trade appear, the last in the 
sense of a beaten track), originally a term meaning track or 
course, and so .surviving in ** trade-wind ), a wind which 
always blows in one course; hence a way of life, business or 
occupation, and, specifically, the handicraft in which a man 
has been trained and which he makes his means of livelihood, 
or the mercantile business which he carries on for profit, 
as opposed to the liberal arts or professions. A further 
development of meaning makes the word .synonymous with 
commerce, comprehending evcr>’ species of exchange or dealing 
in commo^ties. 

Sue Commerce; Balance op Trade; Free Trade; I^rotectiqn; 
Tariffs; Trade Organization; and also the sections dealing with 
trade and commerce under the various countries. 

TRADE, BOARD OF. The greater part of such supervision 
of commerce and industry as exists in the United Kingdom is 
exercised by the “ Committee of Privy Council for Trade or, 
as it is usually called, the board of trade. As early as the 14th 
century councils and commissions had been formed from time 
to time to advise parliament in matters of trade, but it was not 
till the middle of the 17th century, under the Commonwealth, 
that any department of a permanent character was attempted. 
Cromwell’s policy in this respect w-as continued under the 


Restoration, and in 1660 a committee of the privy council was 
appointed for the purpose of obtaining information as to the 
imports and exports of the country and improving trade. A 
few’ years later another committee of the council was appointed 
to act as intermediaries between the crow’n and the colonies, 
or foreijpi plantations, as they w’erc then called. This joint 
commission of trade and plantations was aboli.shed in 1675, 
and it was not until tw’enty years later that it was revived under 
W illiam III. Among the chief objects set before this board were 
the inquiry into trade ob-stacles and the employment of the poor; 
the state of the silver currency was also a subject on w'hich John 
Locke, its secretary, lost no time in making rejirescntalions to 
the government. Locke's retirement in 1 700 removed any chance 
of the l)oard of tr.ide ad\'ocating more enlightened opinions on 
commercial subjects than those gencrtUly held. It had only a 
small share in making the constitutions of the Annricun 
colonics, as only the Ciirolinas, Peiin.sylvania, Georgia and Nova 
Scotia were formed before the reign of Charles II.; and in 1760 
a seiTctarv’ of state for the colonie.s w^as appointed, to whom 
the control drifted away. In 1780 Burke n.ade his celebrated 
attack on the public offices, wdiich resulted in the abolition of 
the board. In 1786, however, another permanent committee 
of the privy council was formed by order in council, and with one 
or two small exceptions the legal constitution of the board ol 
trade is still regulated by that ordcir. Under it all the princijial 
officers of state, including the first lords of the treasury and 
admiralty, the secretaries of state, and certain members of the 
privy council, among whom was the archbishop of f!anterbur)‘, 
obtained seats at the hoard ex officio ; and ten unofficial members, 
including several emincmt statesmen, were also placed on the 
conimitiee. The duties of the revived board were made the 
same as they were in the beginning of the century , but the growth 
of commerce necessarily threw new’ administrative duties upon 
it. The l)oard of trade thus became a mere nanie, the president 
being practically the sccretaiy of state for trade, and the vice- 
president became, in 1867, a parliamentary secretary, with 
similar duties to tho.so of a parliamentary under-secretary of 
state. At present, besides the president, w’ho has u.sually a 
seat in the cabinet,^ and w'hose salary is £5000 a year, 
there is a parliamentary secretary w'ith a salary of £1200, 
a permanent .secretary (salary £1500, rising to £1800), and 
four assistant secretaries (each with a salary of £1200) for 
the harbour, marine, commercial, labour and statistical, and 
railw'ay departments. There are also other important officials 
in charge of different dispart ments, as mentioned below. 

I. The Commcvcial, Labour and Statistical Department is the real 
reinains of the original board of tradu, as it combines the chai7(e 
of the trade statistics with the general consultative duties with which 
King diaries II. 's board was originally entrusted. 'Phe statistical 
work include.s compiling abstracts, memoranda, tables and charts 
relating to the trade and industrial conditions ol the United King 
dom, the colonie.s and foreign countries, the supervision of the trade 
accounts, the preparation of monthly and annual accounts of ship 
ping and navigation, statistics as to labour, cotton, emigration and 
foreign and colonial customs, tariff.'? and regulations. The commer- 
cial intelligence department coIleci.s and disseminates accurate' 
information on general commercial c|uestions. and collects and 
exhibits samples of goods of foreign origin competing with .similar 
British grwds. It keeps a register of Briti.sh firms who may desire 
to receive confidential information relative to their respective trades 
and supjilies that information fre<! of charge. The labour statistics 
publi.shed by the department are exhaustive, dealing with hours of 
labour, the state of the labour market, the condition of the working 
classes and the prices of commodities; annual reports are also 

* Since 1882 there have been only two occasions on which the 
president of the board was not included in the cabinet. Frequent 
sugges ions were mi.de as to raising the status and salary of the 
president of the t>oard. which up to 1900 was /2000. Lord 
Jersey's committee, in 1904 .suggested that the presiclent should be 
put on the same footing as a secretary of state, and be given the 
title of “ minister of commerce and industry.** In 1909 the Board 
of Trailc Act repea]e<I the Board of Trade (l^esident) Act 1826, 
which limited the salary of the president, and enacted that the 
president .should be paid such annual salary as parliament might 
determine (/5000). The increased salary came into operation in 
1910b when a new president of the board came into office. 
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published of trade unions, of strikes and lock-outs and other important 
subjects. The stafl comprises a controller-general (salary ;fi200 
rising to /1500), a deputy controller-general and labour commis- 
sioner, a principal for statistics, a principal of the commercial depart- 
ment, an assistant labour commissioner, a chief staff officer for 
commercial intelligence, a labour correspondent, a special 

inquiry officer, and a staff oi investigators and labour correspondents, 
'riie department also edits the Board of Trade Journal (started in 
18 )0), giving items of commercial information, trade and tariff 
notices and various periodical returns. There are also branches 
which deal with the census of production, labour exchanges, &c. 

2. The Bailway Department was originally constituted in 1840, 
and performs multilarious duties under various railway acts, 
including the inspection of railways before they arc open, inquiries 
into accidents, reports on proposed railways, approval of bydaws, 
appointment of arbitrators m disputes, as well as many duties under 
private railway acts. The inspection of tramways,' their by-laws 
and " provisional orders arc all dealt with here, as arc similar 
orders relating to gas and water schemes and to electric lighting. 
There is a special office of inspection of railways with a chief 
inspecting officer (salary ;fi40o) and an assistant staff. Patents, 
designs and trade marks are now dealt with by the patent office 
under the charge of a controller-general (salary /1800), which is 
subordinate to the railway department, and copyright, art unions 
and industrial exhibitions are also among the matters dealt with by 
the department. Annual returns with regard to its business are 
published by the department. 

3. The Marins Department was created a separate branch of the 
board of trade in 1850, about which time many new and important 
marine questions came under the board of trade, such, for example, 
as the survey of passenger steamers, the compulsory examination 
of masters and mates, the establishment of shipping offices for the 
engagement and discharge of seamen. Further work fell to the 
marine department by the act of 1853, which gave it the control of 
lighthou.se funds, andi to a certain extent of pilotage. The consoli- 
dating Merchant Shipping Act of 1854 subsequent legislation 
so much increased the department that in i86(> it was divided into 
three, viz. tlic present marine department, which deals with ships 
and seamen, the harbour department and the finance department. 

4. The Harbour Department was, as stattfd above, a branch of 
the marine department until 18OO, so far as it is connected with 
the physical adjuncts of navigation, but various other matters have 
tiince lieen added, the charge of the foreshores belonging to the 
crown, formerly managed by the commissioners of woods f>nd forests, 
and the protection of navigable harbours and channels, long under 
the control of the admiralty, jnovisional orders under the General 
Pier and Harbour Acts and under the Pilotage Acts, and the settle- 
ment of by law,s made by harbour authorities. Control over the 
lighthouse funds of the lighthouse authorities of the United King- 
dom, the registry of Ilriti.sh ships, wreck, salvage and quarantine arc 
all among the matters dealt with by this department, which also has 
charge of the standards department for weights and measures, 

5. The Finance Department was like the harbour department, 
separated in i8(»(» from the marine department. The accounts of 
all the branches of the board of trade arc in its charge, including 
the subordinate offices. It also deals with the accounts of harbours, 
lighthouses and mercantile marine offices, and of tlie merchant 
seamen's fund, and with the consuls' accounts for disabled seamen 
abroad. Savings banks and seamen’s money orders are also among 
the accounts and payments with which it is charged, and outside 
these marine matters it has to prepare for parliament the life in- 
LUirance companies' accounts ana to take charge of the bankruptcy 
estate accounts. 

6 . The Bankruptrv Department was established under the 71st 
section of the Bankniplcv Act j88j. At its herul is the inspector- 
general in bankruptcy (^lar>' £1200). An account of the duties 
of the department will be found under Bankruptcy. 

7. The Fisheries Department. — By an act of i8S(i the powers of 
the home office over salmon and other fisheries were transferred 
to the board of trade, and a small department was consequently 
created charged with the care of those industries. But by an act 
of 1903 (t Ed. VII. c. 31) the powers and duties of the board of 
trade under this department were transferred to the board of ! 
agriculture and fisheries. 

TRADE MARKS. A trade mark ” may be defined as a 
symbol, consisting in general of a picture, a label or a word or 
words, applied or attached to the goods of a trader for the purpose 
of distinguishing them from the similar goods of other traders, 
and of identifying them as his goods, or as those of his successors, 
in the business in w^hich they are produced or pul forward for 
sale. A trade mark differs in its legal character both from a 
patent and from a copyright. In the case of a trade mark the 
property and the right to protection are in the device or symbol 
adopted to designate the goods to be sold, and not in the article 
which is manufactured and sold. The article is open to the 
whole world to manufacture and sell, and all that the owmer 
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of the trade mark is entitled to prevent is such use of his mark 
by other traders as will lead purchasers to buy, as his, goods 
which are not his. On the other hand, patent-right and copy- 
right protect the substance of the article ; and any unauthorized 
manufacture of it in the former case, or reproduction of it in the 
latter, while the protection lasts, is prohibited. The grounds, 
however, on which trade marks, patent-right and copyright 
obtain legal recognition, though they are to a certain extent 
dissimilar, have a common element. Patent-right and copy- 
right rest upon the view that the results of the original labour of 
the inventor and the author ought, as a matter alike of justice 
and of public policy, to be secured against piracy; while, as 
regards the proprietor of a trade mark, the question of originality 
does not arise so long a.s the mark is sufficiently distinctive really 
to identify his goods and, for purposes of registration, to satisfy 
the Trade Marks Acts. In truth, the registration of a trade mark 
is rather the recognition of a fact than the grant of a privilege 
(Kerly and Underhay, Trade Marks Act, 1905, p. 3). The law as 
to trade marks as well as that as to patents or copyright is based 
on a man's rights to have guaranteed to him the profit derivable 
from his own property. “ No man,” said James (E.J.), in the 
case of the Singer Manufacturing Co. v. Loog (1880, i8 Ch. D., 
412), is entitled to present his goods as being the goods of 
another man, and no man is permitted to u.se any mark, sign 
or .symbol, device or means, whereby, without making a direct 
false representation himself to a purchaser from him, he enables 
su^ purchaser to tell a lie or to make a false representation to 
somebody else who is the ultimate customer.” 

L British Trade Marks before the Registration Acts. — The 
existing law in the United Kingdom cannot be properly appre- 
ciated unless the subject is approached in the first instance from 
the historical side. English trade-mark law practically com- 
mences with the first years of the 19th century. The use of 
trade marks was indeed of far earlier date, for in 1742 wc find 
Lord Hardwicke declaring that “ ever)’- particular trader had 
some particular mark or stamp.” But in the very case in whicli 
Lord Hardwicke made that statement {Blanchard v. /////, 

2 Atkyns, 484) he refused to protect the “ Great Mogul ” stamp 
on cards, being apparently under the influence of the notion 
that the legal recognition of trade marks would involve the 
creation of a new species of monopoly; and w'ith regard to a 
case decided in the reign of James I. {Southern v. How, Cro. 
Jac. 471), in which a clothier had applied the mark of another 
clothier to his own inferior goods, the reports leave it doubtful 
whether the action was brought by the owner of the mark, or 
by a defrauded customer, in which latter event it would be merely 
an ordinary action for deceit. Bui although the actual law of 
trade marks cannot be traced farther back than the beginning of 
the 19th century. Lord Eldon repeatedly granted injunctions 
to restrain one trader from fraudulently “ passing oil ” his goods 
as those of another, and thus laid a foundation on which the 
present law has been built up. The stages through which its 
development passed possess considerable interest, and may be 
described quite briefly. The first reported case— apart from the 
doubtful one in the time of James I. above referred to— in which 
the infringement of a trade mark (a label on blacking) was 
restrained by the court of chancer>^ was Day v. Day (Eden on 
Injunctions, ed. 1821, p. 314) in 1816, In 1824 the common law 
courts, in the case of Sykes v. Sykes (3 B. & C. 541), established 
the right of the owner of an infringed trade mark to damages. 
In 1833 it was held by the court of king’s bench that it w^as not 
necessaiT for the plaintiff in an infringement action to prove 
that the defendant’s goods w^ere inferior to his, or that he had 
suffered special damage by the infringement. Later this became 
a rule of equity as well as of law. On another point, however, 
the practice of the courts of common law and equity diverged 
for a time. It was decided by Lord Cottenham in 1838, in the 
leading case of Millington v. Fox (3 Mylne & Craig 338), that an 
injunction to restrain the infringement of a trade mark could 
be obtained, even although the defendant had acted w’ithout 
fraudulent intent. On the common law side, on the other hand, 
fraud was an essential ingredient in the cause of action, and 
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remained so till the fusion of law and equity by the Judicature 
Acts. 

The effect of Lord Cottenham’s decision in the case of Milling- 
ton V. Fox clearly was to recognize a right of property in trade 
marks, and the action for infringement became a familiar species 
of litigation. Under the then existing law, however, the plain- 
tiff in such actions generally found himself in a vety disadvan- 
tageous and unsatisfactor\' position. The basis of his action was 
the reputed association between his trade mark and his goods. 
This association the defendant — often a person of no means— 
would deny, and it had to be proved as a fact by witnesses at 
a cost to the plaintiff which there was little hope of his recovering. 
Moreover, even if the trade mark proprietor secured a judgment 
in his favour, it carried with it no immunity from the obligation 
of a^in establishing his right to the mark against any subsequent 
infringer who chose to dispute it. Thus — to take an interesting 
and pertinent illustration given in Kerly on Trade Marks (p. 6) 
— the case of Rodgers v. Nowill (22 L.J. Ch. 404) lasted five years 
and cost the plaintiff £2211, without giving him in the end any 
security that he might not have £0 incur equal delay and expense 
in proving his title to the exclusive use of the trade mark in 
proceeding against other defendants. To complete this state- 
ment of the shortcomings of the law before the Merchandise 
Marks Act 1862, it should be noted that the infringement of 
trade marks — except in cases where the seller of spuriously 
marked goods cheated the buyer — was not a criminal offence. 
I'he remedies obviously needed were the estal)lishment of a 
system of registration of trade marks which would simplify the 
proof of a plaintiff’s title, and the creation of a criminal law of 
false marking.^ The first step in the accomplishment of the 
latter object was taken by the Merchandise Marks Act 1862. 

11 . Under the Registration Acts . — Provision was fir.st made for 
the registration of trade marks by the Trade Mark.s Registration 
Act 1875. That statute made registration in the register of 
trade marks which it established prima facie evidence of the right 
of the registered proprietor to the exclusive use of the trade mark 
in connexion with goods of the class for which it was registered 
and used, and enacted that it should after the expiration of five 
years be conclusive proof of such right, provided that the 
proprietor of the mark remained the owner of the goodwill of 
the business in which it was used. This provi.sion was carried 
a.s to the act of 1883 (s. 76). The act also provided that a person 
should not be entitled to institute any proceeding to prevent 
the infringement of trade mark until it was registered, or (a 
later statutory modification) until, in the case of a mark in u.se 
before the passing of the act of 1875, registration of the mark 
as a trade mark had been refused. The act of 1875 ^ 

siderable success, but no provi.sion was made under it for the 
registration of words unless they either were old marks or were 
registered in combination with one or more of the essential 
particulars prescribed by the act, such as a distinctive device, 
heading, mark, label or ticket. These limitations excluded from 
registration most of the trade marks ordinarily in use. 

The Patents Designs and Trade Mark.s Act 1883 remedied 
tliis defect besides altering the law in other important respects. 
The act of 1883 amended in 1888 on the recommendation 
of a committee presided over by Ix)rd Hcrschell. Neither the 
act of 1875 nor those of 1883 and 1888 altered the common law 
definition of a trade mark, nor contained any definition of the 
term. The desaiption in the acts of what was registrable as a 
trade mark led to much litigation, and the interpretations of 
the judges left commercial men dissatisfied on three points : 
(i) the number of good and valuable trade marks which were 
not registrable; (2) that on allowing registration the patent 
office insisted on disclaimers which" hampered tlie owner in 
obtaining protection in the colonies and foreign countries; (3) 
that there was no effective period of limitation to attacks on 

* Further reference may be made, in rejerard to the subject of 
trade marks before the Registration Acts 188.V-1888. to an admirable 
introductory chapter in Kerly on Trade Marks, and also to the report 
of the Merchandise Marks Committee 1862, and the annual reports 
of the commissioners and the comptroller-general of patents from 
1876 to 1884 (2nd report). 


registered trade marks, because though registration for five 
years was declared conclusive by s. 76 of the act of 1883, the 
powers of the court to rectify the register could be invoked even 
after the lapse of the five years {re Gestetner's Trade Mark, 1907, 
2 Ch. 478). In re-enacting and enlarging the provisions of the 
act of 1875 the act of 1883 laid down certain essential particulars 
of one at least whereof a trade mark must consist to be regis- 
trable. These particulars will be considered later in dealing 
with the present law. The act of 1883 first provided for ** word 
marks,** and included among them a fancy word or words not 
in common use ** [s. 64, (i) (c)]. 

The expression ** fancy word,” used in the act of 1883, gave 
rise to considerable difference of opinion. It was inteipreted 
by the court of appeal as equivalent to obviously mcaninglc.ss 
as applied to the article in question,” or ** obviously non- 
descriptive.*’ In accordance with this interpretation, the words 
** gem ” for guns, ** mclrose ’* for a hair restorer, “ electric ** 
for velveteen, and “ washcrine *’ for a soap were all held not 
to be registrable. On the recommendation, however, in 1887, 
of a committee appointed by the board of trade, and presided 
over by Lord Herschcll, the expression “ invented word ** was 
substituted for ** fancy word *’ by the act of 1888. 

In 1905 and 1907 the legislation as to trade marks was 
amended and remodc'lled. A bill was introduced in 1905 at 
the instance of the London Chamber of Commerce, and after 
consideration by a sch?ct coram itlee became the 'IVadc Marks 
Act 1905. This act repeals the bulk of the provisions of the 
Patents, 8rc., Acts of 1883 and 1888 with respect to trade marks, 
and embodies them with amendments (to be noticed later) in a 
separate statute. The only portions of the earlier acts left 
standing with respect to trade marks were ss. 83 and 84 (as 
amended in 1885 and 1888) with reference to the administration 
in the patent office of the law as to trade marks (1905, s. 74); 
ss. 103 and 104 of the act of 1883 (as amended in 1885) relating 
to rcgi.stration of trade marks, both as enacted in the acts of 1883 
and 1885 and as applied by orders in council, are to be read as 
applying to trade marks registrable under the act of 1905 (s. 65). 
The sections of the Patent Acts of 1883, 1885 and 1888, thus 
preserved as to trade marks, were r(?pealefl by tlic Patents and 
Designs Act 1907. Sections 62 scq. of this act replace .ss. 83 
and 84 of the act of 1883, and retain the administration of trade 
mark law in the patent office ; and s. 91 re[)lace.s .s.s. 103 and T04 
of the act of 1883 as to international and colonial arrangements 
for mutual prote(’tion {inter alia) of trade marks. According 
to the rule laid down by the Interpretation Act 1889 the refer- 
ences in the act of 1905 to the acts of 1883, &c.,are to be read 
as applying to the above-slated sections of the act of 1907, 

The act of 1005 dillers from the preceding acts in containing a 
definition of trade mark for the purposes of the act unless the context 
otlimvise requires ; v'iz. that it shall mean a mark used or proposed 
f o Ik* used ujKm or in connexion with floods for the purpose of indicat- 
ing lJ)at they arc the goods of the proprietor of such mark by virtue 
of manufacture, selection, certification, dealing with or offering 
for sale and " mark " is defined as including " a device, brand, 
heading, label, name, signature, word, letter, numeral or any 
combination thereof " (s. 3). The act, modifying to the extent 
indicated in italics the acts of 2883 and 1888, prescribes (s, q) that a 
trade mark to be registrable must contain or consist of at least one 
of the following essential particulars ; — 

1. The name of a coni fumy, individual or firm represented in a 
r.ponial or particular manner (under the act of 1883 it has been held 
that the name must be in the nominative case, and that ordinary 
printing is not representation in a particular manner). 

2. The signature of the applicant for registration or some prede- 
cessor in his business. It is not clear that this includes descriptive 
trading style.s. 

3. An invented word or words. 

4. A word or words having no direct rcdcronce to the cliaractcr 
or quality of the goods, and not being according to its ordinary signifi- 
cation a geographical name or a surname. 

5. Anv otker distinctive mark : hut a name, signature, or word or 

words other than such as fall within the de.scriptions in the above para- 
graphs /, 3, s 4* except hy order of the board of trade or 

of the court, he deefned a distinctive mark. By distinctive is meant 
“ adapted to distinguish the goods of the proprietor of the trade 
mark from those of other persons : and “ m determining whether 
a trade mark is so adapted the tribunal may in the case of a ^ rade 
mark in actual use take into consideration the extent to which such 
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user has rendered such trade mark in fact distinctive for the goods 
in resi)cct of which it is registered or proposed to be registered.'* 
Where the mark is limited to specified colours, that fact may be 
taken into account in deciding whether the mark is distinctive (s. 10). 
There are certain special rules as to cotton marks. 

Trade marks containing the essential particulars are not regis- 
tiable if they contain any matter which would by reason of its being 
calculated to deceive or otherwise be disentitled to protection in a 
court of justice or would be contrary to law or morality, or any 
scandalous design (s. 11). (See Eno v. iHitwf, 1690, 15 App. Cas. 
293, and the " Motricine ** case, 1907, 2 Ch. 435.) Registration of 
the same mattcar as a trade mark under the act of 1905 and as a 
design under the Patents and Designs Act (1907) is i)Ossible (re 
U,S. Playing Card Co.*s Applic., 1907, W. N, 251). 

Old marks are registrable, t.e. any sj)ccial or distinctive word or 
words, letter, numeral or combination of Icttens or numerals, used 
by the apfdicant or his predecessors in business before the X4th of 
August 1875, subject to the qualification tliat it has continued to 
be used either in its original form or with additions or alterations 
not substantially affecting the same clown to the date of the applica- 
tion for registration ” (s. 9). In the case of new marks, but not of 
marks, a trade mark is not registrable except by order of the 
court in respect of any goods or description of goods which is 
identical with a mark already on the register with respect to such 
goods or description of ^ods, or so nearly resembles such registered 
mark as to be calculated to deceive (s. 19). 

Most controversy arose under the acts of 1883 and 1888 as to 
the meaning of the phrase “ invented word " jircserved in the act 
UvA JiiJ ui invented word need not be wholly 

WutSm meaningless, nor is it disqualified because words may 
^ ** have suggested it. Tluis “ mazawattce " was held 

to be an “ invented word," although Ihc latter ^^art of it was 
a Sinhalese term meaning " estate," and there v^ere estates 
in Ceylon having names mding with " wattcc " from which 
tea came; and in a leading case on the construction of the 
clauses under consideration (Eastman Co/s Trade Mark, L. Hop. 
1898, A. C. 571), the word " solio " was held to be registrable as a 
trade mark for photographic printing paper under both clauses, 
although it was objected that solio was equivalent to " sunio.^* 
The expression " calculated to deceive " has been considered by 
the courts in very many cases. 1 1 is not merely or chiefly the retailer 
or dealer who has to be kept in view when the question of tlic likeli- 
hood of deception is under consideration. The courts have regard 
also, and mainly, to the ultimate purchaser whom the trade mark 
may reach, and careless or unwary persons arc considered as well as 
those who are careful and intelligent. The j udge's eye is the ultimate 
test as to the degree o£ resemblance tliat is calculated to deceive, 
although expert evidence on the point is admissible. " Savonol " 
for soap (/. C. & /. Field Ltd. v. Wagel Syndicate Ltd,, 1900, 17 
R.P.C. 266), " tachytype " for typographical and composing 
machines (in re Linotype Co.*s Application, 1900, 17 R.P.C. 380), 
have been held to be invented words. But the following have been 
held not invented — " uneeda " you need a) in re National 
Biscuit Co, (1902 ; i Ch. 783) ; " absorbinc " for an absorbent prepara- 
tion (Christy 6 * Co, v. Tipper & Son, T905, 21 R.P.C. 97, 775); 
'* bioscoi>e " {Warwick Trading Co, v. Urban, 1904, 21 R.P.C. 240); 
" cyclostyle " (re Gastetner's Trade Mark, 1907, 2 Ch. 478) ; and cf. in 
re Kodak and 2 \ade Marks (1903, 20 R.P.C. y^ 7 ), 

Subsections (3) and (.\), it should be noted, are independent: 
the former deals with newly-coined v/ords, the latter deals with 
the existing words of the Ei^lish language, or of other languages 
likely to be known to the public. A word which is really " invented " 
may be registered, wliether it is descriptive or not. An old word 
used in a new sense is not invented {Hommel v, Bauer 6^ Co,, 19<)4, 
2 t R.P.C. 576). The exact scope of clau.se (5) as to other distinctive 
marks has not been much discussed by the courts. Registration 
was allowed of the word " apoUinaris " as a distinctive mark for the 
minexal waters of the applicants, on an undertaking to apply it only 
to water from the Neuenahr .mring or district (in re ApoUinaris 
Trade Mark, 1907, 2 Ch. 178). Under prior legislation the mark had 
been refused registration as being a geographical name (re ApoUinaris 
Co,*s Trade Mark, 1891, 2 Ch. 186). 

Identical marks (except old marks) may not be registered in 
respect of the same goods, or goods of the same description, for 
. two dificrent persons (s. 19); and where several apph- 
MMrite make rival claims to identical marks the registrar 

may refuse to register until their rights have been deter- 
mined by the court or settled by agreement m manner approved 
by the registrar, or, on appeal, by the board of trade (&. 20). In the 
case of honest concurrent user or of other special circumstance.s 
making it proper so to do, the court may permit the registration of 
the same mark or of nearly identical marks for the same goods by 
more than one owner, subject to such oondition.s or limitations, if 
any, as to mode or place of use or otherwise as the court may think 
it right to impose (s. 21). 

New provisioDB were made in 1905 as to what are called " asso- 
ciated trade masks." Where registration is sought for a mark so 
sksely resembling a mark of the applicant already on the register for 
the same goods an to be calculated to deceive or cause confusion if 
used by any one but the appHcant, the registration of the new mark 


may be conditional on entering both marks as associated trade 
marks (s. 24). This section applies only to marks closely resembling 
one already on the register for the same goods or de- . 

.•icription of goods, and has nothing to do with identical dMomiaiad 
matks {Birmingham Small Arms Co/s AppiicaUcn, 1907, 

2 Ch. 396) • 

In the case of combined trade marks provision is made for regis- 
tering as separate trade marks the part in which the applicant has 
exclusive rights, and as associated marks trade marks of whidi the 
exclusive portion forms a part (a. 25). 

A series of trade marks of the same owner may be registered on 
one registration as associated marks (s. 26). 

Provision is made for allowing the registration of marks used 
upon or in connexion with goods by an association (or person) 
which undertakes the examination of goods in raspect 
of origin, material, mode of manufacture, quality, SiaadaM* 
accuracy, or oilier ciiaracteristic, and certifies the result y*™ 
of the examination by marks used upon or in connexion 
with the goods. These mark.s cannot be registered unless the boanl 
of trade consider their registration of public advantage. Theiv 
registration is not conditional on the association or person being a 
trader or having goodwill in connexion with the examination ot 
certification. The registration gives the association or person the 
rights of the owner of a registered trade mark, exc^t that as.sign- 
nient atid transmission needs permission of the board of tra^ 
(s. 62). 

In respect of cotton piece-goods, marks consisting of a line heading 
alone or a word alone arc not registrable, and no word or line heading 
is treated as distinctive in respect of such goods. In ^ 
respect of cotton yarn the same rule applies with respect 
to words, and no registration of any cotton mark gives 
any exclusive light to the use of a v/ord, letter, numeral, line, 
heading or combination thereof [s. 64 (10)]. 

By s. 68, which is a rc-enactment of s. 105 of the Patents, ftc., Act, 
1883, it is made illegal for any person without the authority of the 
king to use the royal arms in any trade in such a manner 
as to create the belief that he has authority so to do; Uae oi 
a similar provision is embodied in the Merchandise ttoyai 
Marks Act 1898 of the l.de of Man. Ante, dte. 

The central rcigister of trade marks is kept at the Patent Office, 
Bouthampton Buildings, London, and is und^r the charge of the 
comptroller-general of patents> designs and trau*} marks, ^ 
who is appointed by and acts under the superintendence "Wsfrwe. 
of the board of trade, and has a depuw— the registrar of trade 
marks. There is a branch registry at Manchester, whose chief 
officer is the keeper of cotton marks, which deals wit^ all applica ti^ 
for the registration of trade marks for cotton goods falling within 
cUusses 23, 24, 25 in schedule 3 of the Trade Marks Rules 190O. The 
registry has been long established, but was not recognized by statute 
till 1905. Records are kept and are open to public inspection of 
all applications made since 1875, whether granbxl or refused. 

There is a branch registry at Sheffield containing the marks for 
metal goods (“ Sheffield marks ") registered by persons Qarryiug on 
business in or within six miles of Hallamshire, The care of this 
register is vested in the Cutlers' Company, who are substituted for 
the comptroller as to registration of '* Sheffield marks " (s. 63). 
Applications made to the company are notified to the registrar, and 
may not be proceeded with if he objects. Any person aggrieved by 
the registrars obj cction may appeal to the court. Applications made 
to the registrar for metal marks are notified to the Cutlers' Company. 
Persons aggrieved by the decision of the Cutlers' Company have 
an apiwal to the courts (s. 64). 

In 2906 fourteen s^pUcations were made at the head registry 
which were all dealt with by the Cutlers' Company. That company, 
by arrangement made with the sanction of tiie treasury, letam all 
fees taken at Sheffield with respect to registzntion up to j£4O0, and 
half of the fees received in exet^s of that amount (ParL Pap., 1907, 
No. 164, p. 9). 

A trade mark niu.st be registered in respect of particular goods 
or classes of goods (s, 8), and tlie classification in force is scheduled 
to the Trade Maries Rules 1906 (R. & O., 1906, No. 233), 

Doubts as to the class to which the goods in question 
belong are settled by the registrar. The procedure for obtaining 
regivStration is regulated by the act of 1903 and tiie rules above 
mentioned. ITie registrar has power to refuse applications or 
accept them absolutely or subject to conditions, amendments and 
modifications (a. 12). His discretion is not absolute, but subject 
to the provisions of the act (re Birmingham Small Arms Ce.'s 
Application, 1907, 2 Ch. 396); and he must if required state his 
reasons, and his decision is subject to appeal to the board of bade 
or the court at the option of the applicant {s. 12 (3)]. 

" New marks " may not be placed on the reg i ster except by order 
of the court for any goods or description of goods which axe identical 
with marks already on the register with respect to the same goods, 
&c., or so nearly resemble a registered mark as to be calculated to 
deceive <s. 19). The question whether particular goods are of the 
same description is not determined solely by reference to the statu- 
tory classification. " The true test," says Kerly (Trade Marks, 
p. 181), " would seem to be supplied by tbs question : Are the two 
sets of goods so commonly dealt in by the saute trader that his 





«a0toc&ei«. knowing his mask in conn«9don with orie a«t« and seeing ) 
it open the others, would be likely^ to suppose that it was used upon 
them also to indicate that they ' were his foods'? ** Wine and spirits, 
beer, and even aperient drinks and baking powder, have been held 
to be ' ‘goods of tiic same description/* When a trade mark contains 
(i) parts not separately registered as trade matks or (2) matter 
common to the trade or otherwise of a non-distinctivc character, 
the registrar, or the board of trade or the court, in deciding whether 
the mark shall be entered or retained on the register, may impose as 
a condition that the owner shall disclaim all right to exclusive use 
of any part or parts of such trade mark or of all or any portion of 
such matter to the exclusive use whereof they deem him not to 
])e entitled, or make any other disclaimer which they consider 
needful to define his rights under the registration (s. 15). Marks 
calculated to deceive arc not entitled to protection (Eno v. Dunn, 
1890, 15 App. Cas. 250), 

Applications as accepted arc advertised; the advertisements 
state the conditions, if any, imposed on acceptance ($. 13), Notice 
of opposition to the registration of a trade mark may be ^ven under 

14 of the act of 1905 (which replaces s. 69 of the act of 1883). 
The registrar after consideration decides whether the opposition is 
well or ill founded. His decision is subject to appeal to the High 
Court or by consent of the parties to the lioard 01 trade [1905, s. 14 
(5)], In 1906 there were 251 notices of appo.sition, of which 51 were 
heard. There were 4 appeals lo the board of trade, all referred by 
the board to the court under s. 50 of the act. 

There may be added to any one or more of the " essential particu- 
lars *' above enumerated any letters, words or figures, or a combina- 
tion of these. But the right to the exclusive use of the added matter 
must be disclaimed. A man is not required, however, to disclaim 
his own name, or trade name, or that of his place of business, if the 
name appears in the mark. 'I'hc number of applications to register 
trade marks in 1884 was 710,^, and the number of marks registered 
4523, In 1906 the corresponding figures were 11,414 and 4731. 
These figures included 153 applications made to the Cutlers' 
Company at Sheffield (ParLPap., 1907, 164, 24th report). 

The register may be corrected on the reque.st of the rugistenul 
Oivner of a trade mark as to errors or change.s of address in the name 
of the registered owner, or by cancelling entries of 
” marks or by striking out classes of goods for which 
^ mark is registered or by entering disclaimers or 
J^^cmoranda a.s to a mark, provided that they do not 
mr* extend the rights given by the existing registration 
(s- 33 )- 

A registered trade mark may be altered or added to in matters 
not Hulwtantially affecting its identity (s. 34). Thus a firm on be- 
coming a limited company has been allowed to add the word 
“ limited '* to its name upon a registered mark, but no alteration 
will be? permitted in regard to any “ essential particular." In the 
above cases the corrections or alterations are made by the registrar 
subject to appeal to the board of trade (.ss. 32, 34). A registered 
tnule mark may be taken off by order of the court on the application 
of a person aggrieved, on the ground that it was registered without 
a bona fide intention to use it in connexion with a ])articular class of 
goods, and that there has not been any such bona fide user, or that 
there has been no such bona fide user during the five years preceding 
the application. Non-user may be excu.sed if proved to be owing 
to special circumstances and not to any intention not to use or to 
abandon the use of the mark (s, 37). (Sec re Hare’s Trade Marft^ 
1907, 24 R*P.C. 263.) 

The register may be rectified by order of tlic court on tht; 
application of any person aggrieved, or in the case of fraud in regis- 
tration or transmission of the mark on the application of tiie 
registrar. The powers of rectification include correcting or 
expunging wrong entries, supplying errors and omissions and defects 
(s» 35 )* 

Hegistralion is effective for 14 years but is renewable (s, 28). 
The registration if valid gives the proi)rietor the exclusive nght to 
mark on or in connexion with the 
goods in respect of which it is registered (1905, h. 39). 
5 m*^^** This rule is subject to the following qualifications. 

(«) Where two or more persons are registered owners 
of the same or substantially the same mark in respect of the same 
goods, no one cf them shall as against any other of them have any 
right of exclusive user except so far as their respective rights have 
been defined by the court. (&) Itegistmtion of a trade mark does 
not entitle the proprietor to interfere ^/ith or restrain the user by 
any person of a similar mark upon or in connexion with goods upon 
or in connexion with which such pers'^n has by him.sclf or his 
predecessors in business continuously used such trade mark from a 
date anterior to the use of tlie mark by the registered proprietor, 
or to object to the registmtion of the other man's similar mark for 
concurrent user. 

In all legal proceedings relating to a registered trade mark registra 
tion is prima facie evidence of validity, and after seven years from 
the original registration, or seven years from the passing of the act 
of 1905, whichever shall last happen, the original registration shall 
be ta!^ to be valid in all respects unless it was obtained by 
fraud, or the mark oftends against s. ii of the act. This pro- 
vision as to validity Ihnits the power which formerly existed of 


rid df lfing rt^stered marks by proceedings to rcctifv the 

register. 

Registered trade marks are assignable and transmissible only with 
the goodwill of tlie business concerned in the goods for which they 
are mgiiiterccl, and are determinable with the goodwill (s. 22). 
Associated marks are assignable and transmissible only ns a whole 
and not separately (s. 27). The owner of a registered mark may 
assign the right to use his registered mark in any British possession 
or protectorate or foreign country in connexion with any gocxls for 
which it is registered, together with the goodwill of the busim'ss 
therein of such goods (s. 22). Provision is made for apportioning 
marks where the goodwill of a business by dissolution of partnership 
or otherwise does not pass lo a single successor (s. 23). 

The assignments, Stc,, on proof of title, ore recorded on the register 
(s, 33). It is a condition precedent to an action for the infringement 
of a nmv trade mark tliat the plaintiff should be the registered 
proprietor of the mark at the time when the action comes on for 
nearing. This last provision does not apply to an action for 
" passing-off " {vide infra). In actions for infringement, evidence of 
passing off, or that the iilfringing mark is calculated to decei\'e, is 
not necessary. The court decides on the probability of deception 
by inspecting and comparing the marks (Hennessv v. Keating, 1907, 
24 R.RC. 485). 

In the case of an old mark in u.se before the 14th of August 1875 
proceedings may bo taken if registration under the act of 1907 lias 
oecn refused (s. 42). 

The right to a trade mark lapses if the mark ceases to be tlislinc- 
tive and becomes puhlici juris] if it is separated from the goodwill 
(a trade mark can only be assigneii with the goodwill) ; if the mark is 
applied by the trader to spurious gowls (as where boxes of cigarettes 
were so labelled, in conformity with an alleged custom of the trade, 
as to indicate that they were of Russian manufacture, which was 
not the fact; or when th(? mark is abandoned); (temporary disuse, 
however, is not abandonment unless the mark has in tlic meantime 
become associated with the goods of another trader); or where, 
as in the " linoleum " case (7 Ch. 1 ). 834) It has become the name of 
the goods, and so merely descrij)tivc; or after fourteen years where 
registration is not renewed. I n dealing with a claim for infrlngenieut 
the court must admit evidence of the usages of trade as to the got-up 
of the goods for wliich the mark is rogisten»cl, and of any trade 
marks or get-up legitimately used with such g<Kxl8 by otlicr persons 
(s. 43). 

The registrar has an uncontrolled discretion in the administmtion 
of the act, cxc(?i)t in those cases in which an appeal is given from 
his acts or refusals to the court or the boarrl of trade ^ 

(ss. 53, 54). In cas<?s of difficulty he consults the Jaw 
offic<?m (s. $h), 

Actions or other proceedings with relation to trade marks, so far 
as they are for the court, may be brought in the High Court of 
Justice in Kngland or Ireland and in th(? ('ourt of Session in Scotland 
(ss. 3, 69). In the case of marks registered on application at the 
Manchester branch, the chancery court of Lancaster has concurnmt 
jurisdiction with the High Court (s. 71). Actions for infringement 
of a trade mark arc not within the jurisdiction of the county court 
{Bow V. Hart, 1905, i K.B. 592). An annual report is made by the 
comptroller-general of patents, &c., as to proceedings with reference 
to trade marks. 

III. “ Passing-off ” and 7 'radf Name>---A trfider ha.s generally^ 
besides his trade mark, numerous other symbols, whitdi he uses 
as indicia of his goods, e.g. the name or title under whieh he 
himself trades, tlie name under which his goods are known and 
sold, badges of property which are termed trade name,’' and 
the distinctive ** get-up ** of the goods a.s they appear in the 
mstrket. These symbols enjoy the protection of the law, under 
certain conditions, equally with trade marks. No trader is 
entitled to “ pass off his goods a.s those of another, ufid if he 
infringes this rule he is liable to an action for an injunction and 
damages, and these rights are pre5erv(?d by the Trade Mark.s Act 
1905 (s. 45). The right to be protected against “ passing-off is 
restricted to goods of the same description as those upon which 
the trader uses the “ get-up/^ &c., imitated. Even if the “ pass- 
ing-off’' is (kttve innocently it will he re.strained (Millinpon 
V. Fox, 1838, 3 Slylne and Craig, 338). This case ’s desenbed 
as not one of the u.se of a properly descriptive name, but rather 
a case of the same cla.ss as those in which a fancy or invented 
name is used {Cellular Clothing Co. v. Maxton, 1899, App. Cas. 
326, 341). Although the first purchaser is not deceived, still if 
the article delivered to him bears words or marks such that it is 
“ calculated to deceive ” a purcha.ser from him, the u.se of them 
is illegal. 

To this general rule there arc several exceptions : — 

I. No monopoly is allowed in names that are merely descriptive. 
But words whteh prima -facie are descriptive, such as ** camei-haif 
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belting/' for belting made of camol-hair (R$ddaway v. BanAam, 
j 8 g 0 , App. Cas. tgo), or " Stone Ales '' for ales brewed at Stone 
(Montgomery v. Thompson, 1891, Apn. Cas. 217), may be shown to 
have acquired by long use a " secondary distinctive meaning," and, 
in fact, to mean the goods of a particular trader. Anc* where a 
defendant is not selling the genuine goods indicated by the name, 
as where the comi>osition of the goods is a secret, even if the name 
might otherwise be taken as merely that of the goods, he cannot rely 
on the defence that the name is descriptive (Birmingham Vinegar 
Co. V. Powell, 2897, App. Cas. 710; the “ Yorkshire Keli.sh Case"). 
If, howcN'ei’, tlie primary moaning of the word is simple and well 
known, it is extremely diliicult to establish a secondary meaning 
oxchisivc of the primary one (hlommol v. Bauer Co., 1905, 22 R.P.C. 
43; " Ifacinatogcn," a preparation for forming bUxjd, secondary 
nieaning not establi.shcd ; cf. Veils v. Hedley & Co., 1904, 21 R.P.C. 
91; “ Naphtha soap," secondary nieaning hot establi.shcd ; Wtmn v. 
Webster & Girling, 1904, 21 l^.P.C. 373; " White Viennese Band," 
secondary meaning not established; Cellular Clothing Co. v. Maxton, 
1899, A.C. 326, " cellular " as api>lied to cloth, secondary meaning 
not established). But although a name may not, owing to the 
fact that it consists of well-known or descriptive words, be 
iiiberently entitled to protection, a distinctive scroll or device, in 
which it is embodied, may be so. Thus, in a case (Weingarten 
Brothers v. Bayer Co., 1903, 21 Times L.R. 418; and see 19 Times 
L.R. 604) which sliar])iy divided judicial oi)ini()n in England, the 
defendants were restrained from selling corsets in boxes bearing the 
name " Erect Form Corsets " scrolled thereon by the plaintims in 
a distinctive manner. No monopoly, of course, could be claimed in 
the words, but it was otherwise with the scn)ll. The u.sc of a fancy 
name " iron oxide tablets " has been restrained where it was found 
likely to cause deception as being used to supersede in the market 
certain well-known " Iron Ox " tablets (Iron Ox Remedy Co. 
V. Co-operative Wholesale Socif 4 v Ltd., 1907, 24 R.P.C. 425). 
(2) A trader cannot be preventtjd from trading under his own name, 
if he i.s using it honestly (bona fide) ; even though from its similarity to 
the name of another trader — even one previously well established — 
it may injure the business of the latter (Burgess v. Burgess, 1853, 

3 Do Gex, M. & G. 896; Turton v. Turlon, 1889, 42 Ch. D. 128; 
Dunlop Pneumatic Tyre Co. v, Dunlop Motor Co., 1907, App. Cas. 
430). This right is recognized by the Trade Marks Act *>. 4a, 
which provides that registration of a trad*; mark under the act .shall 
not interfere with any bona fide use by any person of his own name 
or place of business or that of any of his i»redecessors in business. 
But if a trader lias never carried on sutli a business on his own 
account or in jiartnership vvith others, he cannot, by promoting 
and registering a joint-stock company with a title of wliich his name 
forms part, confer on the company the rights which he as an individual 
))ossesses in the use of his name (Vine Cotton Spinners, Associu' 
Hon Ltd. and John Cash C*' Sons Ltd. v. Harwood Cash dv Co. Ltd., 
1907, 2 Ch. 184). If a trader’s own name lias, before he entered 
the trade, become the trade name of some other person's goods, 
he would probably not be allowed to use it without taking .steps 
to prevent deception. 'I'liis rule does not debar him from using 
" any bona fide description of the character or quality of his goods " 
(1905, s. 44). A name can become universally known as referring 
to the goods of a particular maker,7.c?. as having a .secondary meaning. 
This does not give exclusive rights to use of the name, but only 
to i)revont other firms from using the goods so as to j»ass ofl their 
goods as those of the person whose name is in question (Joseph 
Rodgers Sons Ltd. v. liearnshaw, 1900, 23 R.P.C. 348). 

It is provided by the Companies Act 1862 (s. 20) , that no company 
shall be registered under a name identical with that by w'hich a 
subsisting company is already registered, or so nearly resembling 
it as to be calculated to deceive, unless the subsisting company is 
in process of being wound up and consents to such registration; 
and jirovdsion is also made for a change of the naine of any company 
which, through inadvertence or othc*rwist', is registered under a 
name coming \vithin the statutory prohibition. It is to be observed 
fcf. Buckley, Companies Acts, 8th etl. ]). 27) that (a) the Companies 
Act 1862 applies only to the case of taking tl'.e name of a sub.sisting 
company alreatly registered, and not to a case w here a new company 
proposes to register in the name of, or in a name closely resembling, 
the name of an old-established coTni>any which is not registered, or 
of a firm or individual trader; (b) tliat as soon as the new comjiany 
is registered the act ceases to apply; and (v) that the act forbids 
registration irrcsjicctively of the question whether the business 
proijoscd to be carrietl on by tlui new company is the same as tliat 
of the subsisting company or not. But tlie provisions of the Com- 
panies Act on this subject arc merely supplemental to the common 
law, and any company trading in the United Kingdom may restrain 
persons from registering a new companv- to carry on a rival business 
under a name identical with or so siinilar as to be calculated to 
deceive, and a company already registered under such a name may 
be restrained from carrying on a rival business under it. The right 
to interfere depends not upon fraud but upon the tendency of the 
similarity to cause confusion, deception or mistake (Fine* Cotton 
Spinners case above cited; Birmingham Smalt Arms Co. v. Webb, 
1907, 24 R.r.C. 27 ; Star Cycle Co. v. Vranhrnburgs, 1907, 24 
R.r.C. 403; re Reddaway di- Co., 1907, 24 R.P.C. 203). In 
such proceedings evidence is admissible to show how the existing 


company has used the name, and what, by reason of its con- 
necting that name with its goods, the public have come to at- 
tribute to it (Daimler Motor Car Co. v. London Daimler Co., 1907, 
24 R.P.C. 379). A new company will not be allowed to take 
the whole name of a subsisting company, even although that 
name is of a descrijitive character (Manchester Brewery Co. Ltd. 
V. North Cheshire and Manchester Brewery Co. Ltd., 1899, Ajip. 
Cas. 83). 

The purchaser of the goodwill of a business has the right to use 
the trade name under which the business i.s known, and to restrain 
others from using it or such imitations of it as may . * 

mislead the public. But he is not entitled by llie use ? j ” ^ 

\ of the trade name to make the vendor liable, under 
the doctrine of " holding out," for debts of the business incurred 
after the sale. And if tlie vendor of tlie goodwill gave his name 
to the business, he cannot (in the absence of any restrictive condition 
in the agreement for sale) be prevented from beginning to trade 
in his own name again, unless it be shown that in so doing he is 
attempting to deceive the public into the belief that he i.s still the 
owner of the old business. In construing the words " calculated 
to deceive " (s. 20) the courts w'ill adopt principles closely analogous 
to those aj)j)licable in " pa.ssing off cases in which the question 
is raised whether a trade name or the description or gel -up of a 
particular class of good.s is or is not likely to deceive (British Vacuum 
Cleaner Co. v. New Vacuum Cleaner Co., 1907, 2 (.'Ii, 312; Aerators 
JJd. V. Tollctts 1902, 2 Ch. 319, 324). When the names of the two 
companies contain terms of common ordinary meaning descrii)tive 
of an article, ,s. 20 will be a])i>licd less readily than where tlie words 
said to create the confusion are of the character of fanc)' words 
relating rather to the maker than the article (Vacuum Cleaner 
Case). 

ly. Merchandise Marks . — The first attempt to make the 
falsification of trade marks a criminal offence was in the Mer- 
chandise Marks Act 1862 (25 26 Viet. c. 88). Tliat .statute 

provided that the forgery of a trade mark with intent to defraud, 
and the false application of a trade mark to goods with the like 
intent, .should be misdemeanours, but left upon the prosecutor 
the burden of esUiblishing the fraudulent intent. The act 
contained no provision for .summary prosecutions, and did not 
provide for the seizure of falsely-marked goods on importation 
from aliroad. The international convention for the protection 
of industrial property, made at Paris in 3883, to which Great 
Britain aa'.eded in 1884, contains a provision that all goods 
illegally bearing a trade mark or tradt? name may be seized on 
importation into those slates of the union where the mark or 
name has a right to legal jirotection, and that the seizure shall 
be effected at the reque.st of cither the proper public department 
or of the interested party, pursuant to the internal legislation 
of each country. Tht? law had to be amended in order to carry 
out this article in the convention, and the Merchandise Marks Act 
1887 was passed to effectuate this object and generally to make 
better provision for the pj'otection of merchandise. It vv^as 
sub equently amended in 1891 and 1804. The effect of lh<* 
provisions of these statutes may be briefly staled. Any jicrson 
is guilty of an offence, punishable on indictment or .summary 
conviction by fine or imprisonment, who does any of the five 
following acts, unless he proves as regards the first four of them 
that he acted without inle.nt to tltdVaud (there is a special 
defence to No. v. which is noted below); (i.) forges any Iradt? 
mark, or makes, disposes of, or lias in his possession for such 
purpose any die or instrument; (ii.) falsely applie.s any trade 
mark or a colourable imitation of any trade mark to goods; 
(iii.) applies any false trade description to goods; (iv.) causes 
any of the above offences to be committed ; (v.) sells or exposes 
for sale, or has in his possession for sale, trade or munu 
facture, any goods or things to which any forged trade mark 
or false trade description is applied, or any trade mark 
or colourable imitation of a trade mark is falsely applied, 
unless the defendant proves that, having tJiken all reasonable 
precautions, he had no ground to suspect the genuineness of 
the mark, 8:c., and also that on demand lie gave to the p»*osecut()r 
all the information in hi.s power as to the person from whom lie 
obtained tlie goods, &c., or proves that he otherwise acted 
** innocently.'’ (See Thwaites & Co. v. McEvilly, 1903, 

20 R.P.C. 663.) 

" Trade description " is defined as any descriptive statement or 
other indication as to the measurement, quantity (not quality, it 
should be observed), or weight, place or mode of production, or 
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the material of the goods, or as to their being subject to an 
existing patent, privilege or copyright; conventional or customary 
Trade descrii)tions lawfully in use in August 1887 to indicate 
goods are of a particular class or method of 
ufisc tpnoa, manufacture arc allowed to be continued; but if^ey 
contain the name of a place and arc calculated to mislead as to 
the real place of 4)roductioTi, the name of the latter must be 
added. 7’hc test of what is a trade description depends upon the 
understanding of the trade and not on scientific correctness 
{Fowl or V. Cripps, i«)o6, i K.B. 16). 

On a prosecution for any of these olTenccs, there is power to forfeit 
the things found although no one is convicted. If the oftendci* is 
indicted (it is in his option to be tried in this way) the punishment 
if. fine and imprisonment, the latter not to exccetl two years. On 
?;nnimary conviction the punishment is not to exceed, for a first 
offence, four months’ imprisonment, with or witliout hard labour, 
and a fine of ;^2o; and for any subse(|uent offence six months' irn- j 
T)risonment and a fine of £^o. The imjiortation is forbidden of I 
goods by means of or .'•n relation to whicli an otlence against the acts | 
has been committed, and also of all goo<ls of foreign manufacture 
licaring any name or trade name being or purporting to be that ! 
oi a maniifacluror or trader witliin the country, unless it be accom- ; 
panied by a delinitc indicatitju of the country where the goods \vere | 
made or produced. There are also syiecial provisions with regard 
to the marking of catch-cases. Th<? commissioners of customs 
have power to make general orders for carrying out tl\e Mercliandise j 
rv'arks Acts. (See Kegiilations of the ist bf December 1887, Stat. 
K. & O. Revised, J904, vol. viii. tit. Merchamliso Marks.) Prosecu- ! 
tions may be undertaken by the board of trade in cases ui)]>earing 
to affect the general interests of the country or of a section of the 
community, or of a trade, subject to regulations made on the 21st 
oi May 1802; and tlie board of agricultiin* and lish(?ries has a like 
power in the case of the produce of agricultuiv. horticulture and ■ 
lishcries [act of 189.), s. i; Board of Agriculture and Fisheries Act 
1003, s. I (8); see the regulations of the 27th of October 1894, 
Slat. B. & O. Revised, vol. viii. lit. Merchandise Marks]. Under 
the Sale of Food and Drugs Act 1899, and the Butter and Margarine 
-Act 1907, the iniiiortation, except in containers showing their 
character, of margarine, margarine chccst‘, adulterated or im- 
Doverished butter, milk-bkndcd butter or condensed, separated or 
skimmed milk, is jienaliiied, and it is jirovidod that the commissioners 
of customs, in accordance with directions given by the treasury after 
consultation with the board of agriculture, shall take such samples 
of consignments of imported articles oi food ns may be necessary 
for the enforcement of the law. 

V. Intmtaiiond Arrani*em(rniii,- '{T\ii: Trade Marks Act 1905 
iijjplies to the British Islands.) By the international convene 
tion for the protection of industrial property (see Patents)^ 
which W’as signed at Paris in 1883, the sigiuilory states (others 
have since acceded) agreed that the suiijecls or citizens of each 
state should, in all the other .statc.s^ enjoy as regards trade marks 
and trade names the advantag(\s that their respective law%s then 
granted, or should thereafter grunt, to their own subjects or 
citizens. So far as Great Britain is concerned the provisions 
made for carrying out this convention are contained in s. 65 of 
the Trade Marks Act 1905 and in s. 91 of the Patents and 
Designs Act 1907.'' The effect of that section is to confer on 
an applicant fur the protedion of a trade mark in one of the 
other contracting states a priority over other apifilicants for 
registration in tile United Kingdom during the space ol four 
months. Hie section does not, ho^^e^Tr, exempt the applicant 
from the conditions and formalities incumbent on ordinary 
applicants for registration in Great Britain; nor does the fact 
that the foreign application has been successful of itself give 
tlie applicant a right to have his mark accepted for registration. 
Under the Convention of Madrid of the 14th of April 1891 
(to which Great Britain is not a party) a trade mark may be 
registered as the result of a single application in the countries 
of idl Itie signatory powers. Besides the general international 
conventions there are also particular arrangements between ! 
many states^ e.g, Germany and Italy (Italian law of the 24th 
of December 1903). Guatemala and Salvador, also .signatory 
Tiarties, have withdrawn from the convention. | 

The following is a list of the British orders in council that have 
been issued, applying to foreign countries, s. 103 ol the Patents, • 
ccc., Act 1883 : — 

1 This section supersedes ss. 103, 104 of the Patents, &c., Act 
1883. The references to these sections in the Trade Marks Act 
1905 must now be read as applying to s. 91 of the Patents, &c., 
AetTgo;, 
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Foreign State. 

Date of Order in Council, j 

Belgium . 

— ^ -( 

lune 20, 1884. 

Brazil 

fune 2(). 1S84. 

Cuba . 

January 12, 1905. 

Denmark (including the Faroe 

( 

Islands) 

November 20, 1804, 

Dominican Kei>iiblic 

October 21 , i8yo. j 

Ecuador 

Mjiv K), 1893. 1 

Fromce 

)uhe 2(>, 1884. i 

Germany 

Oclobov 9, 190 p 1 

Greece . . . 

October 15, 1894. 

Honduras 

S<‘pt ember 20, 

Italy 

Juiu' 20, 1884. 


October 7, i8<)9. 

Mexico 1 

May 28, 1880, 

NotherluiKls 

June '20, 1884. 

„ (Eia.st Indian Colonies) , 

NoxenibiT 17, 1888. 

,, (Curavoa and Surinam) 

May 17, 1890. 

Norway (aiul Sweden) ..... 

July 9, 1885. 

Paraguay 

Septc'inber 24, 1886. i 

JMrtugal 

June 2(*, 1884. 

i liumaiiia 

Align- 1 3, 1892. 

Servia 

June 20, 1884. 

Spain 

1 line 20, tS8 |. 

Sweden (and Norway) 

July 0, 1885. 

Svvilzerlaiul . . " 

June 2(), 1884. 

Tunis 

June 20, 1884. 

United Slates 

^ July 12, 1887." 

Uruguay 

Sep1eud)er 2 p 1886. \ 


All these orders in council aie juinled in the Slatntoiy Rules 
and Orders Revised (ed. 190. |), vol. ix., under the title " Pnieills, lVc." 
By orders in council, made under the prov i.wons of the lAweigii 
Jurisdiction Acts, penalt ies lun e !>een ijn])r's(‘d on Ilritisli subjects 
cominitling oftences against tlie I’jiteiUs, iS:c,, Act 1884 -1888 (now 
reprc‘senic<l l>y tin; Trade Marks .Act 1003, and tlie Patents and 
I 'csigns Act 1907) and the orders in coimciJ issued Ihereunder, and 
the Merchatidise Marks Act 1887: t hina and (.:orea (1904), Egypt 
(1899), Morocco (1880), Muscat (ioo.|), Ottoman Empire (1899), 
Persia, Persian coast and islands (1889-1901), Siam (190O) and 
/.imzibar (1900), 

By s. 91 of the Patents and Designs Act 1907, 'Oind s. 05 of the 
'Jrade Marks Act 1905, the king is empowered by order in (;t)uncil 
lo apply the provisioiu) of s. 91 aVmve mentioned, with sncli variations 
or additions as may seem lit, to any British possc'sslon. The follow- 
ing is a list of the orders in council that have been issued ; - 

British Pos.s<*s.sioiis. Dale of Order in Council. ■ 


Ceylon .August 7, 1903. 

New Zealand I'Vbruary <S, 1 890. 

rrmidad and Tobago August 12, 1907. 

Australia (CommouweaUli) . . . August 12, 194)7. 

'riie orders in council up to 1903 arc: jirinted in the Statutory Rules 
and Orders Revised (cd, 1904), voJ. ix., under the title “ IVitents, Ac." 

It should be added that tlie protection of the Merchaiuli.se Marks 
.\ct 1H87, extends to any trade: mark whicli, either with or without 
rc'gistralion, is protected by law in any British possession or forcrigu 
state lo which the provisions of s. X03 of the act of 1883 or .s. 91 
of tlie act oi 1907 arc, under order in council, for the time being 
applicable. 

A foreigner suing in the United Kingdom for infriugcjiieiit of :i 
trade mark, or for " pas.sing oil," is in the same position a.s a subject, 

VI. Colonial and Foreign Trade Mark Laws , — 'Fhe British 
colonics generally follow the model of the Engii.sh 'Jrade Marks 
Acts (1883-1888). 

Auslraliu . — Legislation on trade mark.s is one of the subjects 
which th(; (’ommonwcalth of Au.stnilia (.un.stitution Act 1900 
(s. 9, pi. V. fjT, xviii.) places within the exclusive competence 
of the Federal Parliament. By the (ommonwcalth Trade 
Marks Act 1905, s. 20, provision is made for registration of 
trade marks throughout the Commonwealth, and subject to 
this act and other Commonwealth legislation the common law 
of England as to trade marks is applied throughout the Common - 
Vvealth. Prior to this act most of the states had their own trade 
mark law (New South Wales, No. 19 of 1900; Tasmania, No. 9 
of 1893; Victoria, No. 1146, 1890; Western Australia, Nos. 7 

2 A treaty was also concluded between Great Britain and the 
United States on the 24th of October 1877, for the laotection of 
trade marks 

^ 1 his section re enacts the provisions of ss. 103, 104 of the Patents, 
t&c.. Act 1803. 
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of 1884, 5 of 1886, 4 of 1894). But the state Trade Marks Acts, 
with certain savings, cease to apply to trade marks (1905, s. 6). 

The Commonwealth act contains certain novel provisions : — 

1. As to a Commonwealth trade mark to be applied to all goods 
included in or specified by a resolution passed by both houses, that 
in their opinion the conditions as to the remuneration of labour 
in connexion mth their manufacturo are fair and reasonable (s. 78). 
The mark consists in a device or label bearing the words “ Australian 
Labour Conditions/’ 

2. As to workers’ tra.de marks intended to protect the products 
of any individual Australian worker or association of such workers 
other' than primary products of agricultural or pastoral industries 
(s. 74). Sections X15, 116 of the act contain provisions for inter- 
national and intercolonial arrangements as to protection of trade 
marks based on ss. 103, 104 of the act of 1883. By the Commerce 
'J'radc Descriptions Act, No. 16 of 1905, the import into and export 
from Australia of falsely marked goods is prohibited. 

In Canada the law as to trade marks (Rev, Siats, c. 63) and 
merchandise, marks (c. 41 of 1888) has been regulated by 
Dominion acts, similar to English statute law. New Zealand has 
an act of 1889. The Hong-Kong ordinance, No. 18 of 1898, is a 
iN'pical instance of an ordinance in a Crown colony [see also 
Cevlon, No, 9 of 1906, Jamaica (laws 1 7 of 1888 and 6 of 1889)]. 
In the Bahamas a trade marks law was ]>assed on tlxe 29th of 
Ma>' 1906, based on the imperial act of 1905. In the Sifaiis 
Seitlemenis there is no registration of trade marks, but the 
common law as to passing off is applied. 

United States, — Provision for the registration of trade marks 
in the United States was first made by an act of Congress of 
1870; but that enactment was subsequently declared invalid 
by the Supreme Court (U,S, v. Steffens, 1879, 100 U.S. 82), on 
the ground that the constitution of the United States did not 
authorize legislation by Congress on the subject of trade marks, 
except such as had been actually used in commerce with foreign 
nations or with the Indian tribes. Congress legislated again 
on the subject in i88i (act of the 3rd of March 1881, Revised 
Stats. U.S. ss. 4937-4947). The act of t88i was repealed by 
an act of the 20th of February 1905 (s. 592), which, as modified 
by an act of the 4th of May 1906, now regulates the subject. 
A trade mark may be registered by the owner if he is domiciled 
within the United States, including all territoiy^ under the juris- 
diction and control of the United States (s. 29), or resides or is 
located in any foreign country which Iry treaty, convention or 
law affords similar privileges to citizens of the United States 
(s. i). 

The light of persons domiciled in the United States w^as in 
1906 extended to owners of trade marks who have a factory 
in the United States, so far as concerns the registration, &c., of 
trade marks used in the products of the factory (1906, s. 3). To 
obtain registration the owner of the mark (whether firm, corpora- 
tion, association or natural person) must file in the patent office I 
an application (a) specifying the name, domicile, location and 
citizenship of tl:^ applicant; (b) stating the class of merclmndise 
and the particular description of goods in the class to which the 
mark is appropriated ; ^ (r) annexing a drawing of the trade mark 
and as many specimens as may be required by the commissioner 
of patents; (<f) giving a description of the trade mark (only when 
needed to express colours not shown in the drawing); and (<?) 
specifying the mode in which the mark is applied .and affixed to 

? :oods; (/) stating the time during which tlie mark has been used 
1906, c. 2081, s, 1). j 

The application must be accompanied by a fee of $10, and be ^ 
supported by a sworn declaration verifying the ownership and 
the drawing and description and stating tliat no one else has a 
right to use the mark, nor one so like it as might be calculated 
to deceive, and that the mark is in use in commerce among tlie 
several states or with foreign countries or with Indian tribes 
(i90S>c. 59a, s. 2). 

Where the applicant resides or is located in a foreign co\mtry 
he must also show that the mark is registered in the foreign county, 
or that application has been made to register it there. Registration 
on behalf of foreign registrants is not made until foreign registration 
is proved nor unless application for United States registration is 

^ By the law of 1906 (s. 21) the commissioner of patents is 
(Urectcil to establish classes of merchandise. 


MARKS 

made within four months of the application abroad (1905, c, 592, 
ss. 2, 4). 

The United States policy is to require registration of all trade 
marks luodess they (a) consist of or comprise scandalous or immoral 
nuU^er; (b) consist of or comprise the flag or insignia of the United 
States, or of any state or municipality, or of any foreign nation; (c) 
are identical with another known or registered trade mark owned 
and used by another and appropriated to merchandise of the same 
description, or so nearly resemble such other marks as to be likel}' 
to cause confusion or mistake in the mind of the public or to deceive 
purchasers; (d) consist merely in the name of an individual, firm, 
corporation or association, unless it is written, printed, impress^ 
or woven in a particular or distinctive manner, or is associated 
with a portrait 01 the individual; (c) consist merely in words or devices 
descriptive of the goods with which they are used, or of the character 
or quality of such goods, or merely of a geographical name or term ; 
(/) contain the portrait of a living individual unless his consent is 
evidenced by an instrument in writing. 

Old marks may be registered irrespective of the above rules, on 
proof that they liavo been actually and exclusively used as a trade 
mark of the applicant or his predecessors from whom he derived title 
in such commerce as aforesaid for ten years before the 20th of April 
.1905. Applications made in proper form with the prescribed fee 
are at once examined in the patent office and if in order are gazetted 
to give opportunity for " interference.” 

Decisions of the examiners on applications or oppositions arc 
subject to appeal to the commissioner of patents, and from him 
to the court of appeals for the district of Columbia (ss. 8, 9). The 
general jurisdiction in trade mark cases is given to the Federal courts 
below the Supreme Court, which has power by certiorari to review 
the decisions of circuit courts of appeal upon such cases (ss. 17, 18) 
The maximum protection given by registration is tw^enty years. 
The protection given to marks already registered in a foreign 
country lapses when the mark ceases to be protected in the foreign 
country (s. 12). Certificates of registration are issued under the 
seal of the patent office. 

Provision is made to prevent importation of merchandise which 
copies or simulates the name of any domestic manufacture, manu- 
facturer or trader, or of a manufacturer or trader located in a county’ 
affording like privileges to the United States, or which copies or 
simulates the trade mark registered in the United States, or which 
bears names or marks calculated to create the belief that it is made 
in the United States, or in any country other than the tnie country 
of origin. United Stales traders who seek protection can have their 
names and marks recorded and communicated to the customs 
department (s. 27). At any time during the six months prior to 
the expiry of the term ot twenty yeais the r^stration may be 
renewed on the same terms and for a like period. The right to 
the use of any registered trade mark is assignable (with the goodwill 
of the business in which it is used) by ah instrument in w'riting; 
and provision is made for recording such instruments in the patent 
office (s, 10). 

France , — In France (laws of the a^rd of June 1857, and the 3rd 
of March 1890) trade marks arc optional, but may be declared 
compulsory for certain specified articles by decrees in the form of 
administrative orders. The decrees regulating registration are 
of the 27th of February 1891 and the 17th of December 1892, The 
following arc considered trade marks : names of a distinctive 
character, appellations, emblems, imprints, stamps, seals, vignettes, 
reliefs, IcUers, numbers, wrapj)crs and every other sign serving 
to distinguish the products of a manufacture or the articles 
of a trade. A fixed fee of one franc is charged for entering the 
minute by registration (d6p6t) of each mark, and maki^ a copy 
thereof, exclusive of stamp and registration fees. By legislation 6i 
the ist of August 1905 and the iith of July 1906 provision is 
made for marking certain classes of commodities, mainly food pro- 
ducts, to i>revent falsification and the sale of foreign products as 
French. 

Gerfnany. — Under the German trade mark law of the 12th of May 
1894 any person whatsoever can acquire protection for a trade mark, 
and all foreigners in Germany are placed on an exactly equal footing 
with Germans in the eyes of the law, so long as they have a domicile 
{Niederlassung) within the empire, i.e, a place of business or a resi- 
dence which involves tlie payment of German taxes. The reg^tration 
of a, trade mark expires ipso facto after ten years from its date, 
but may be renewed for a similar period, Germany acceded to 
the international convention on the ist of May tgo^. 

In the Netherlands (law of the 30th of September 1893) two 
distinct forms of registration are in force : (a) registration merely 
for the Netherlands; (h) international registration, available for 
the states of the international union. 

The following other foreign trade mark laws may also be noted ; 
Austria-Hungary, law of 1890 (published in Vienna on the 6th of 
January and in Budapest on the 6th of April 1890), and amending law 
of the 30th of July X095, which enactment protects additions to trade 
marks. Denmark daw of the iith of Apnl 1890, and an amending 
law of the 19th of December 1898, which enables traders to register 
words or figures, provided that these are not indicative of the origin, 
kind, use, quality or price of the goods). Japan (law of the ist 
ot July, and regulations of the 2otli of July 1899). Russia (law 
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of the 26th of Febmaiy [9th of March] 1896). Switterland (law of 
the 26th of September x8^). 

Authorities.— Sebastian, Tfa<fe Mar/ts (4th ed.. London, 1899); 
in this work tlic American cases arc fully dealt with) ; Kerly , Trade 
Marks (London, 3rd ed., 1908); Kerly and Undcrhay, Trade Marks 
Act jgoj (London, 1906); CartmcU’s Digest (London, 1876-1892); 
Sebastian, Digest (London; cases down to 1879); Gray, Merchandise 
Marks Act (London, 1888); Safiord, Merchandise Marks ^ondon, 
1893). The reports of the Departmental Committee of 1887, and 
of the Select Committees of the House of Commons ai)i>ointed in 
1887 and 1890 to consider the law with regard to merchandise marks 
and false marks, and the annual Reports of the Comptroller-Gcneial, 
throw great light on both the history and the practical working of 
the law. For American law, see Browne, Treatise on Trade Marks 
(Boston, 1873); Cox, American Trade Mark Cases (Cincinnati, 
1871); Manned of Trade Mark Cases (Boston, 1881); Prcelcy, 
Foreign Patents and Trade Marks (Washington, 1899); Paul, Law 
of Trade Marks (St Petersburg, 1903); and the rc|>orts of the com- 
missioner of patents. As to foreign trade mark laws generally, 
sec the following : British Part. Papers : Feports relative to Legislation 
in Foreign Countries (1879; Cd. 2384, 2420); Reports from H.M.'s 
Representatives Abroad, on Trade Marks, Laws and Regidations 
(1900; Cd. 104); Summaries of Foreign and Colonial Laws as to 
Merchandise Marks (1900; Cd. 358, p. 850 scq.). 

(A. W.R.; W.F.C.) 

TRADE ORGANIZATION. The development of commercial 
organization which attended the growtli of trade and industry 
during the 19th century assumed two distinct phases. In the 
first we see the creation of associations of persons engaged in 
trade and industry for the purpose of protecting their interests 
and of facilitating and fostering commercial relations. In the 
second, governments elaborate departmental organizations for 
the supervision of commercial matters, and utilize their con- 
sular services as means of commercial intelligence and influence. 

The associations belonging to the first category comprise three 
classes : — 

a. Those which are themselves engaged in trade, like ordinary 
joint-stock companies, or which result from the combination of 
firms or individuals in the same or connected trades, for the 
purpose of facilitating or restricting production, limiting com- 
petition, regulating prices, &c. 

h. Those which, without engaging in trade, aim at providing 
facilities for the transaction of commercial or financial operations. 
They chiefly lake the loim of exchanges, bourses, public sale 
rooms, &c., such as the Baltic, Ltoyd’s, tlie Stock Exchange, 
the Corn and Coal Exchanges, the Commercial Sale Rooms. 

c. Non-trading bodies, in the nature of public institutions, 
whose objects are to protect the interests of trade. 

When, at the close of tlie 18th century and early in the i9t!i, 
the power of the old trade gilds and corporations of merchants 
had been broken, lx}th governments and commercial men soon 
realized that the ancient societies would not follow the com- 
mercial evolution, and that new organizations must be (Teated I 
to meet new requirements. Two systems were evolved, which, 
BHHehami their prototypes, are known as the British 
Preacb and the French systems. In the fonner, trade 

SyeteeuM, organizations were left to develop themselves in 

their own way, and in whatever direction they might think 
fit, without any official interference. In the latter, on the 
contrary, the government constituted itself the creator of trade 
organizations, w'hich it incorporated into the administrative 
system of the country, and to which it gave an official status as 
an integral part of the machinery of the state. The former 
have grown chiefly into associations for the promotion 
defence of commercial interests, whilst the latter have mainly 
become sources of commercial information and means of actiion 
at the dl^sal of the government. While organizations on the 
British s>^teia are, as regards the government, purely advis^ 
bodies whose opinion might or might not be asked in connexion 
with commercial matters, and whose duties are limited to the 
services which they are in a position to render to their members 
and to commerce generally, organizations on the French system 
not only must be consulted, in certain specified cases, the 
government, especially in connexion with the drafting of com- 
mercial legi^tioD and of reflations affecting trade, but they 
have also administrative duties to perform, such as the contred’ 
of public commercial institutions, of testing, standardizing and 


conditioning establishments, port and dock works, &c. The 
British system obtains in the United Kingdom and the British 
colonies, in the United Stales and in Belgium, while the French 
has been adopted in most European countries, and in Japan. 

I.— Great Britain and Colonies 
A. -Commercial Associations. 

In the United Kingdom commercial associations arose with 
the growth of trade, without any assislancx from the state and 
free from all government restriction or control. The first in 
point of date were the ** commercial societies ” which were 
formed, chiefly during the last quarter of the i8ih century, in 
Birmingham, Exeter, Halifax, Leeds, Liverpool and Vjiinchcster, 
and which exercised n not unimportant influence upon com- 
mercial developments at the close of the i8th and in the early 
years of the 19th centuries. The modern associations which 
superseded them divided themselves into four classes, viz.: — 

a. Chambers of commerce and associations which aim at 
becoming representative of general commercial interests; 

b. Associations or institutes which represent particular trades 
or branches of trades ; 

c. Trade protection societies, which look after the interests 
of retail as well as wholesale traders, and undertake to supply 
them with information as to the standing and credit of firms, 
expose swindlers, collect debts, 8:c. ; and 

d. Non-representative associations rendering general com- 
mercial sei^dccs. 


a. Chambers of Commerce and General ./f Must ui 

the chamberK oi commerce in the United Kingdom were formed 
during the latter half of the 19th century, alinough a few were 
in existence much earlier. The oldest British cliamber is the 
Jersey chamber, which dates from 1708. The Glasgow chamber 
was founded in 1783. Dublin followed in 1785, Edinburgh in 
1786, Manchester in 1794, Belfast in 179b, Birmingham in 1813, 
Newcastle-upon-Tyne in 1818, Liverpool in 1851, Sheilieid in 1857, 
&c. The L^don cliamber was the la.st of the chambers of impor- 
tance to be established ; it dates only from 1881. 

The London Cluimber of Commerce, which has over 3000 members, 
is one of the most representative associations of its kind, and the 
organization adopted has been very eflectivc* in securing « 
t^s. The chamber has been dividcjd into trade sections, 
of which tliere are at present forty four,, and member.^ 
specify the sections to which they dc^sire to belong. Each section 
has a separate organization, and is presided over by a chairman 
elected by itself, who may be helped by an elected, committee if 
found advisable. The general council of the cluunl)er confirms, 
the election of chairmen of sections, and no action can be taken by 
the chamber on the recommendation of a rection without authoriza- 
tion of the council. The chamber . 1ms placed itself in connexion 
with a numticr of mercantile associations which, whilst preserving 
Uieir .sej)aratc organizations and tlieir iudepeudcncc of action, have 
found it advantageaus to work in conjunction with it, either for 
general or for particular purposes, and to have a voice in its council, 
rhe more important of tm\se arc the Imstitute of Bankers, the 
Institute of Chartered Accountants, the Society of Accountants 
and Auditors, the General Ship Owners' Society, Llie General. Produce 
Brokers' Association, the Federation of Grocers' Associations of 
the United Kingdom, the West India Committee, the Corn Trade 
Association, the United PlaJiiers' Association of Southern India, &c. 

Particular reference should also be made to the Li verjtool chamber, 
which, as regards division into trade sections ataii co-ojieration 
with independent associations, works on similar lines 
to those of the London chamber. The African trade j"* 
section of the Liverpool chamber has been jirominent 
in connexion with African questions, and since its 
foundation in 1884 has been the leading voice in all matters relating 
to West Afi ica. 


The Association of Cliambers of Commerce of tlie United Kingdom, 
which was formed in i860, contributed much to give chambers of 
commerce as a whole a national importance. This 
association, like the chambers themselves, was of course 
purely voluntary, and at its foundation only sixteen 
chambers rlecid^ to join it. The a.ssociatiozL is main- 
tained by an annual subscription from the constituent 


in Marche in London, and at which delegates are present from all 
parts of the country, have come to be considered as a kind of parliar 
ment of trade, and representatives of the Hoani of Trade, the general 
post office, and the foreign and colonial offices are generally in 
attendance. Special meetings take place in September, and are 
held in provincial towns on the invitation of the local chamber. 
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The association has limited its work to the United Kingdom, 
and has not taken advantage of the commercial development of the 
colonies to afford colonial interests an opportunity of voicing their 
needs in the metropolis. To supply this need the London Chamber 
of Commerce has, from time to time, organized congresses of 
chambers of commerce of the empire. Some of these cougresses 
have been held in the colonies, the first being at Montreal in 1903. 

The home organization of chambers of cornmerce is supplemented 
by a f«nv British chambers which have bee’i established in foreign 
countries. Thc'sc institutions are self-supporting, and not. 
nhh seems often to be thought, branches of, or subsidizecl 

* or controlled by home chambers. The British Chamber 
Atfroaa. Commerce in Paris, wliich is the oldest of them, dates 

from 1873, and was originally established by British merchants in Paris 
for the defence of their own trade interests. Its scope soon extended, 
however, and it admitted to membenshii) British firms trading with 
Prance although not resident in France, and in course of time became 
re[)rcscntatzve of general British coiiimcrcial interests in the French 
markets. Other British chambers are to be found in Genoa, Alexan- 
dria, Barcelona, Constantinople and St Petersburg. In Brussels an 
.Anglo-American chamber jointly represents British and American 
interests. Several countries are represented in London by 
chambers of commerce, while the American Chamber (Livcrjiool), 
the Atiglo-Belgian, the Anglo-Portuguese. the Aus- 
cjT* A # the Italian, the Norwegian and the Swedish 

chambers are members of the Association of Chambers 
CBsiana* Commerce of the United Kingdom, 'I'lic United 

States are rqzresented in Knglaiid by the American Chamber of 
Commerce in Liverjiool. 

Commercial or; a nizat ion in the ctdonios is very much on the 
same footing as it is in the United Kingdom. The most n^presenta 
tive associations are the cliambers of commerce, whose 
constitution and functions arc similar to tho.se ol the 


Colonial 


Ghambera. 

are also sometimes called Moanls of Trade, alter the American 
custom, number over sixty, the most important being the Montreal 
and Toronto Boards of Trjlde and the Quebec Chamber of Commerce. 
The Canadian chambers ha\'e no association, but hold periodical 
conferences. There is, in addition, the Canadian Manufacturers' 
Association, with headcpiarters in Foronto and branches in all the 
provinces, which incorj^orates all the associations of manufacturers 
in the Dominion. 'J'he Aitatmlian chambers of commerce, >vhich 
number some thirty, have joined into an association called the 
(iencral Council of tlie Chambers of Commerce of the Commonwealth 
of Australia. In New /ealancl, South Africa, India and many 
British colonics there are chambers of commerce in all the more 
important towns. 

0. Associations presenting Pari ten lar Trades . — Associations 
rej)re.sciitative of particular trades are almost innumerable. The 
J.ondon General Shijiowners' Society, tlie Liverpool Shijiowners* 
Association, the North of Knglaml Shijzowncrs* and Steamship 
Owners' Associations may be mentioned as representative. The 
chambers of shipping and shi[)owiiers' associations joined forces 
in 1878 in order to establish the Chamber of Shi])i)ing of the United 
Kingdom, which does foi them what tlie Association of t'hambers 
of Commerce does for chambers of commerce. The Iron 
and Steel Institute affords a means of communication between 
members of ilie iron and steel trades, while the British Iron 'Irade 
Association is one of the most iiowcrful. The nature of other 
associations is sufficiently indicated by their titles. In addition 
there arc the Cotton Association, the Drapers’ Chamber of Tiiule, 
the Fish Trade Association, the Sugar Keffners’ Committee, various 
tea planters' associations, the Oil Seed Association, the Petroleum 
I)e/ence Committee, the Mansion House Association on Kailway 
and Canal Traffic, &c. 

c. Trade Protection These seem to be, on the whole, 

more ancient bodies than chambers of commerce. In the early 
))art of the 19th century they were already strongly tirganized, 
especially in the West Hiding of Yorkshire. Outside of that district 
the Dublin Society was the most important. They number more 
than 100 throughout the United Kingdom. 

The Manchester Guardian Society, which dates from 1820, 
occupies a position ol special prominence in the Midland.s, and may 
be taken as the model of such associations. Its objects arc — the 
making of private inquiries as to the re.sjiectal lility and credit of 
traders, the detection and exposure of swindlers ; the colk'ction 
Oi debts ; the winding-up of insolvent estates ; the issue of notices of 
bills of sale, judgments, bankruptcies, cSic. ; and generally the im- 
provement of laws and regulations affecting trade. Ti.e society 
has over Oooo memtiers, and its usefulness may be gauged by the lact 
that it answers an average ol 40,000 credit inquiries every year. 

Trade protection societies lorm- d themselves, as early’as 1848, 
into an association, which was at first an a-sociation of secretaries, 
but in 1 863 was transformed into an association of societies. Tlie 
association issues a quarterly journal called the Trade Protection 
Journal. 

B . — State Departmental Organizations. 

Although the British government allowed commercial organi- 
zations within its jurisdiction to grow independently of official 


control^ it does not follow that it took no interest in the protec- 
tion and promotion of British trade and the dissemination of 
commercial intelligence. As long ago as the reign of Charles II. 
the body which is now the British equivalent of wliat is known 
in most countries as the ministry of commerce, viz. the Board 
of Trade, was estal)lished. The commercial jurisdiction of 
the Board of Trade docs not extend beyond the limits of the 
United Kingdom, but the Foreign Office, through the negotiation 
of commercial treaties and by means of the consular body, 
came into touch with international trade. With the develop- 
ment of the colonics, the colonial and India offices also found 
them.selves called upon to act, to a certain extent, as guardians 
of commercial rights and channels for the dissemination of 
commercial intelligence. But when competition began to 
displace British goods from foreign markets, and when the 
British trader noticed the efforts which were being made by 
foreign governments for the promotion of trade, he came to 
the conclusion that the Britisli government was not doing 
anything for him. 


Complaints were es])ccially loud against the consuls, wbo w(*ro 
accused of systematically disregarding commercial interests, whilst 
tlieir American, German," French and Belgian colleagues 
did not consider it below their dignity to lake advantage 
of their ])Osition, in order to promote the trade of the 
country they re])rescnted, British Consular Reports were also 
unfavourably compared with those issued by foreign consuls, notably 
the American. The result was that, in 1 88(>, instructions were is.succl 


Consular 

Service. 


to the consular service which, for the conqzleteness and fairnes.s 
witli which tliey deal with the subject, have frequently been quoted 
as models which might advantageously be followed (see Parlia- 
mentary Pajier, Commercial, No. lO, j886). The prejiaration of con- 
sular reports, however, continued to be most unfavourably criticized, 
and frequent instructions were issued by the l^'oreign Office; in regard 
to them. The whole question was raised aj/ain in 189(1. when, as 
the result of lengthy communications between the h'orcign Office 
on the one hand, arid the Association of Chambers of Commerce 
and the London chamber on the other, fresh instructions were sent 
to British consuls, reit'.irating the instructions of 188O. 

The consular scrvict? has of laic years l>een supplemented 1>y the 
appointment of coniinercial attaches. 

The pressure e.xercised by the chambers of commerce upon the 
government led to the ajipointmeiit in 1897 of a departmental 
committee on the dissemination of commercial intelli- rammarci 1 
gcncc, uhicli was charged with con.sidcring means of 
more adequately supplying traders with commercial « 
information, of improving consular and colonial rejzorts, noard of 
and with rcjzorting on the advisability ol appointing 
commercial agents to the colonies ancl establishing a coin - 
nuTcial intelligence office. The ohi(*l n^sultof the committee's recom- 
mendations was the estal>lishmeni of the commercial intelligence 
branch of tin* Board of Trade. It publishc.s the Board of Trade 
Journal weekly. Attached to the branch is an advisory committee, 
composed of reprt:seiitativcs of the various government departments 
and of the Association of Chambers of Corainerce. 

The .scope of the commercial iTitelligence branch was further 
increased, and its means of action strengthened, by the transler of 
the Imjierial Institute to the Foard of 'Irade, which v»’as effected 
in 1902 bv tlie pas.sing of a private act of parliaiiieiit. 

The self-governing colonies arc represented in London by a'’^ent.s- 
gcncral (q.v\), while the commercial interests of the Crown colonies 
are in the hands of the Crown agents for the colonics. 


II.— United States or America 
A . — Commercial Associations. 

American trade organizations have been developed mainly on 
the lines of the British system. Of the associations which come 
within the scope of this article, the most important arc the 
chambers of commerce, which in certain cases arc called boards 
of trade. Theoretically there is a distinction between the two, 
chambers of commerce being entrusted ^vith the protection of 
general commercial interests, especialh' in connexion with 
foreign trade, whilst boards of trade look after local commercial 
questions. But in practice the difference is of no importance, 
as chambers of commerce take cognisance of local as well as 
international trade matters, and the boards of trade in no way 
limit the sphere of their activity to purely American questions. 

The oldest American commercial organization is the New York 
Chamber of Commerce, which was founded in 17O8, and incorporated 
by royal charter in 1770. In the words of its charter, its object 
wa.s “ to carry into execution, encourage and promote by just and 
lawful ways and means such measures as will tend to promote and 
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extend just and lawful commerce.'* It was the prototype of all 
the other chambers of commerce and boards of trade which have 
since been established in the United States, and which arc said to 
exceed looo in number. American trade organizations arc associated 
in a National Board of Trade, which corresponds to the Association 
of Chambers of Commerce of the United Kingdom. The objects 
of thiwS institution are to secure unity and harmony of action in 
reference to commercial questions, and to obtain, through its 
representative character, more satisfactory consideration of the 
matters wliich it brings under the notice either of the Federal govern- 
ment or of the local state administrations. The expenses of the 
National Board of Trade arc defrayed out of a fund formed by the 
subscriptions of the various associations belonging to it. The 
United States has a numlier of chaml)crs of commerce established 
in foreign countries. The first institution of this kind was started 
so long ago as 1801, when the American Chamber of Commerce 
in Liveti)ool was established. This chamber is the only one repre- 
senting American commercial intere.sts ui the United Kingtiom, 
there l^ing no association of this nature in London. The American 
Chaml)cr of Commerce in Paris is one of the most active, important 
and representative foreign associations on the continent of Europe. 
In some places where neither the American nor the Piritish element 
is strong enough to maintain separate associations (notably in 
Brussels), they have joined hands to support an Anglo-American 
Chamber of Commerce, which is found to work fairly satisfactorily. 
1 'he American commercial museums, although of recent founda- 
tion. have attracted much notice owing to the practical and busine.s.s- 
like manner in whicli they arc conducted, and are considered to be 
among the best equipped institutions of this nature. Those in 
Philadelphia and at San PVancisco arc the best known. The 
Philadelphia museum, which came first and is better known, was 
established by an ordinance of the municipality in 1894. and is 
supported by subscriptions and by municipal subsidies, admini.stcred 
by a board of trustees, who arc appointed for life and serve without 
remuneration. The work of the museum is supervised by an advisory 
board, composed of representatives of the principal commercial 
organizations in the United States. Its objects arc to assist American 
manufacturers and merchants in securing wider foreign markets 
for their products, to aid them in forming connexions abroad, and 
to bring foreign buyers in touch with them. One of the chief ways 
in which this Is done is by means of an index file of foreign customers 
siipi)lied to American manufacturers, and vice versa. In addition to 
the roj<ular service to members, the museum also maintains abroad, 
in various cities, index files covering some sixty American trades 
or fra<le divisions, containing the names of American manufacturers 
of .standing, with full particulars of their various lines of manufacture. 
These files arc generally entrusted to chambers of commerce, or 
similar commercial institutions, and are placed gratuitously at the 
disposal of foreign manufacturers and merchants. The Pfiiladelphia 
museum has also a most valuable library and a museum of .samples. 

B . — State Departmental Organization, 

The American state organization for dealing with commercial 
nuitters lacks the theoretical completeness of the organization 
of most European state.s, but is nevertheless found to give .satis- 
faction. Official control is exercised through various burcau.s 
placed, for the moist pari, under the treasury department. 
The most important of these are : the interstate (Commerce 
commission, which deals with matters affecting the inland 
trade; the industrial commission, which looks chiefly after 
manufacturing; and the fishery bureau, h’oreign commercial 
matters come within the cognisance of the bureau of foreign 
commerce, a section of the st^tg department which also controls 
the consulfir l)ody, and secs to the publication of their reports and 
to the dissemination of foreign commercial intelligence. The 
state department corresponds to the British foreign office. 

TJie Pan-American Union, until zgio called the Bureau of American 
Republics, was established in 1889, as a result of the I’an- American 
Conference called together in that year by the late James G. Blaine, 
Secretary of .state at that time. This bureau, whicli has its 
office in Washington, is supported by a contribution from all 
the republics of North, Central and South .America, wliich is fixed 
at the rate of 1000 dollars a year ]icr million inhabitants. Its 
object is the dissemination of trustworthy commercial information 
concerning the republics of the American continent, and in jmrsu- 
iincc of this object it ha.s issued a large variety of publications. 

The American consular service has been frequently pointed out 
as a model to be followed in connexion with commercial matters. 

America, contrary to the European practice, has no 
cooMiar consuls Ue carriire. Her consular representatives arc 
demce. appointed for a period of, as a rule, four years, and 
arc selcs:ted in preference from commercial circles. Their work, as 
compared with that of British consuls, is rather limited, and they 
have nothing to monopolize their time like the shipping interests 
wi ih which tlie British consular body is entrusted in most countries. 
Since 1 89 B the bureau of foreign commerce issues consular reports 


daily, as fast as they are received, and circulates them in ailvanco 
sheets, printed on one .side of the paper only, like prinlers’ proofs. 
They arc afterwards rcpublislied in jiermaneni form. 

The American consular body, which numbers some 400 members, 
and is exclusively composed of American citizens, is distrihiiteil 
according to the commercial inq>ortancc of town.s. 

ITT. -Franck 

.‘\ , Commerei al A ssociations. 

The French government was the first to elaborate a regular 
sy.stem of trade organiziilions, which it endeavoured to make 
as complete as possible. This system comprises : — 
a. (-hambers of (!ommeiTc ; 

h, Con.sultativc chambers of arts and manufactures; and 

i\ Syndical chambers of trade and industry. 

<1. Chambers of -Chambers of coiiunercu owe their 

origin to the city of Marseilles, where, in 1.599, the town coaiieil, 
which had hitherto looki'd after llu‘ commercial interests 
of the city, found it no longer po.ssihlc to combine com- origin, 
mcrcial with munici]>al functions, and established an as.sociation 
which it called the Chamlnn* of Commerce to take uj) the com- 
mercial part of its duties. This seems to be the first time that tlie 
title was used. The new chamber soon became a most important 
body, and in 16.50, during the minority of Louis XIV., leUirs 
patentes were granted to it. It settled the law merchant and 
the customs of the port, was entrusted with the ai>]>ointmcrit ol 
consuls and the control of French consulates in the Levant, lilted 
out expeditions against corsairs, owned lleets, sent embassies to 
the Barbaresque countries, organi/AMl commercial missions, iVc. 
Its ordinary budget, at one time, amounted to over one million 
livres. Louis XIV. conceivid the idea of a system of organizations 
which, whilst not being allowed to become so dangerously j>owei- 
ful as that of Marseilles, wtiulil nevertheless be useful in other 
towns, ami in i7o») he caused an areete to be published, onU'ring 
the creation of chambers of ('oinnuTce, which woro entrusted willi 
the nomination of depiiUts to tlie Royal Council of Cominerci^ 
which had just been created in Faris. Cliambers were con.secjnently 
established in Lyons, Koiir'ii, 'roiilonsc, Montpellier, Bordeaux, La 
Rochelle, Lille, ' Bayonne, .\mienii, These bodies, however, 
di<l not exercise much intliumccj under the monarchy. Including 
the Marseilles chamber, they were suppressed, with all trade 
gilds and other trade associations, in 1789. Napoleon re-established 
the chambers by dtrcrec of the 2.|th of December 1802, and endowed 
them with a constitution similar, in essential particulars, to the on<‘ 
they have at presinit, which has served as a model for chambers 
of commerce on the Continent, but he submitted them to a uni- 
form and narrow administrative jurisdiction which practically 
dej>rived them of all initiative. 

They are now regulated by the law of the 9th of .April 
which codified, altered and comolftcrd yirevitms legislation on the 
subject. Under this law, chambers of commerce can conmutw 
only lie established by a decree countersigned by the J'® 
minister of commerce, upon tlie advice of the municiyial 
council of the iilaco wlu?re the cliandier is to be, of the general 
council of the cleparlineiit, and of Hit! existing chambers of rniu- 
mercc of the district, 'I'lie members of cluiml)t!rs of commerct) 
used to be elected by the “ Notabl(.‘s ('ommervants," who were ;i 
body of commercial electors selected by the yirefects in accordance! 
with the provisions of the Code of Commerce. They wertj abolished 
fiy law in 1871, but those who were then entitled to the designation 
still continue to use it, which exyilains the words " Notable Coni 
mordant," .so puzzling to foreigners in French commercial directories 
and on French business cards. At ])resent, commercial houses pay- 
ing patente- which is a special tax upon people engaged in trade 
— elect the members of the cliamber, the number of whom is fixed 
for each chamlicr by the minister of commerce. 

Their functions, which are consultative and administrative, are 
set out in part ii. of thfj law of 1898. The government is bound 
to take their opinion regarding the regulation of com- p„„ctiaBs 
merciul usages, the establishmt!nt of public institutions 
of a commercial 01 financial nature, and of tribunals of commerce, 
the imiirovcmcnt of transport and communications, the a]»plica- 
tion of laws of a local character, the sale yiricc of jirison-macle 
goods and the tariff for yirison labour, and local public works, and 
loans or taxation in connexion therfiwith. On the other hand, 
they are allowed to submit observations to the government, with- 
out being asked, on proposed changes in tlie commercial or economic 
legislation of the country; on customs tarifis and regulations; on 
railway, canal and river rates; and on transjjort regulations. As 
regards their administrative functions, they may be authori/ed to 
establish and administer such institutions as bonded warehouses, 
public sale-rooms, fire-arm testing establishments, conditioning 
rooms for wool, silk, textiles, paper, &c., commercial, professional, 
or technical schools and museums, &c. They may be granted 
concessions for public works, and may undertake the carrying out 
of public services, especially in regard to the ports, docks, canals 
and navigable rivers in their district, and be authorized to issue 
loans for the purpose. 

XXVfl. 5 a 
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Previous to X898 it was illegal for chambers of commerce to hold 
joint meetings for the discussion of matters of public interest^ and 
they were not even allowed to correspond or consult in any way, 
except through the medium of the minister of commerce. The 
new law relaxed to a certain extent this prohibition, by authorizing 
direct correspondence and permitting chambers in a district to 
meet for the joint consideration of questions affecting their district, 
but for no other purpose. Such a thing as an association of 
chambers of commerce is still illegal in France. 

When, in 1873, British merchants in Paris started a British 
chamber of commerce in the French capital, the French govern- 
_ ment looked rather askance at the new venture, and M. 

L6on Say, When minister of commerce, even threatened 
with forcible disstjlution unless the title "Chamber 
Abroad Commerce ** wore dropped. This demand was not 

* ultimately pressed, and the .services rendered by the 
British chamber soon opened the eyes of the French government 
to the advantages which they might derive from the formation 
6f similar institutions to represent French commercial interests 
abroad. In 1883 the minister of commerce started the organization 
of such chambers, which endeavoured to combine to a certain 
extent the French and the British systems. 

I'^orcign commercial interests are represented in Pari.s by seven 
foreign chambers of commerce, of which the British Chamber is 
the oldest. The othe?rs are the American, Amstro- 
, Hungarian, Belgian, Italian, Spanish and Pussian 
cif«j»fter»o/ these chambers formed lliem* 
selves into an Association of Foreign Chamljers of 
mi'ans. Commerce, but the French government gave it to be 
understood that, as they did not allow associations of French 
chaiuliers, they could not treat foreign bodies more favourably, 
at>d the asfiociation bad to be dissolved. 

b. Consultative Chambers of Arts and Manufoctuves . — These 
institutions, organized somcwliat after the model of chambers of 

commerce, represent manufacturing and industrial 
Loastitu- interests. They were established by Napoleon i. in 
non. 1803, and formed part of th (5 complete system of 

commercial organizations which he intended to give France. 'J'hey 
are now regulated by decrees of 1852 and 1 8(13, and arc composed 
of Iwolvo members elected for six years by merchants and manu- 
facturers inscrif>cd upon an (deotoral list specially drawn up by 
the 3)rcfocts. These chambers, of which there are some fifty in 
existence, are placed ujuler the control of the minister of commc'rce, 
but instead of lasing kept out of the patentes, like chambers of 
commerce, they arc supporttJd by the municipality of the town 
where the> ave situated, which has* also to provide them with offices 
rent Ircc, and with clerical assistance. In addition to giving 
- . advice in connexion with manufacturing and industrial 

puneuonB, niatters, thej^ have to look alter and report upon im- 
provemenis in maniifacture.s and machinery, new industrial pro- 
cess('s. &c. They are especially useful in the preparation of local 
and international exhibitions. They are also entrusted with the 
nomination of the Consultative? Committee of Arts and Manufactures, 
a body wlio.se functions are to advise the ministers of commerce 
and finance, as well as those of the interior and of public works, 
as regards the regulation of dangerous trades and industries, patents 
and trade marks legislation, and the inteq>retation of customs 
regulations. 

c. Syndical Chambers of Trade and Industry , — By the side of 
the official trade organizations other associations have grown up, 
which, although regulated by law, are in the nature of voluntary 
and self-supporting bodies, \dz. the syndical chambers of trade 
and industry. The repeal in 1S84 of the law of 1791, which pro- 
hibited the formation of trade or professional associations, was the 
signal for the formation of those chaml^crs, which soon acquired 
great influence. A few .syndical chambers existed before that 
date, the oldest, the C'diamber of Master Builders, dating l>ack as 
far as i8oq, but they were only tolerated, and their existence, 
being illegal, was most precarious. 

The syndical chambers, which arc divided into chambers of 
employers and chambers of employed, are the official organs and 
representatives of the trade and professional 8vnclicate.s 
authorized by the law of the 31st of March 1884. which 
* was the work of M. Waldeck-Kousseau. Each svndicate 

has its separate chamber. They may be established ’without 
government authorization, but a copy of their rules and a list of 
their officials must be sent to the prelect. Membership is strictly 
limited to persons of I'rench nationality. The only way in which 
the government can dissolve them is by application to the courts 
of justice for an order of dissolution on tlic ground of infringement 
of the provisions of the law. In Paris, most of the syndical chambers 
have formed an association called the Union Nationale du 
Commerce ct de 1 'Industrie — Alliance des Chambres Syndicales. 
Another association, intended to take up the defence of the interests 
and rights of syndical chamlxjrs, has been formed under the title of 
Syndical du Commerce ei de T Industrie — Syndicat des Chambres 
Syndicales. The syndical chamliers are kept up by the subscrip- 
tions of their members, and have the right to hold real property, 
as kiave al.so the associations of chambers, which are kept up by 
subscriptions from tiie constituent chambers. 


According to the law whidh authorized their formation, the 
objects of the syndical chambers are exclusively the study 
and defence of economic, industrial, commercial and 
agricultural interests," and for this purpose they have 
complete freedom df intercommunication and can hold congresses. 
Th^ are authorized to establish for their members mutual benefit 
societies and pension and relief funds, to open employment agencies, 
to give legal advice to, and in certain cases to bxing actions on behalf 
of their members, and to organize the settlement of dilutes by 
arbitration. They take part in the election of judges ox the tri- 
bunals of commerce and of the Conseils de Prud'hommes. 

B . — State Departmental Organization. 

The state commercial departments and offices are chiefly 
centred round the ministry of commerce, to which is assigned the 
commercial part of the duties fulfilled in England by 
the board of trade. A ministry of commerce existed 
for short periods in 1811 and in 1828, but it was 
ultimately suppressed in 1829, and from that date until 1886, 
w'hcn the department received its present form and separate 
existence, commerce was only represented in the French govern- 
ment by a subsidiary bureau attached sometimes to one ministry, 
sometimes to another. The ministry is divided into three main 
bureaus — the first entrusted with all matters connected with 
the home trade and industry, the second with foreign and colonial 
relations, and the third with the compilation of statistics. 

Attached to the ministrj^ of conimorce is a body called the 
Conseil Supdrieur du Commerce et de I'lndustrie, which acts as 
an a(lvi.sory council to the minister. Its origin goes back to the 
council Of commerce established by Louis XIV., but it is now regu- 
lated by a decree of 1882. 

The Olfice National du Commerce Ext6rieur was established by 
a law of the 4th of March 1898, and is carried on jointly by the 
minisii^^ of commerce and the chamber of commerce 
of Paris, tlie latter having provided it with an in- 
stallation at a cost of over j ,200,000 Irancs. The 
office, which has been founded for the promotion of ^ 

French trade with foreign countries and the dis- 
semination of commercial intelligence, fulfils duties similar to those 
of the commercial intelligence branch of the l>oard of trade. It also 
publishes the weekly Moniteur ofpcisl du commerce. 

The Office Colonial, whose duties are especially to furnish in- 
formation concerning the French colonies, to proiiiote emigration 
thither, and to losicr a demand in France for the 
produce of her colonies, was established by a decree ? , , 
of the 14th of March 1899. It is entrusted, in addition, Colonial. 
with a pmnauent exhibition of colonial produce and a museum 
of samples of gootls supplied by or required in the colonies. The 
olfice is also in charge of a colonial garden at Vincennes, where 
experiments are made for the acclimatization of colonial plants 
and produce in France, and the cultivation of French produce in 
the colonies. The office publishes a monthly bulletin of miscel- 
laneous colonial information, and issues yearly commercial and other 
reports dealing with the colonies. It is a dependency of the ministry’ 
of the colonies. 

French consuls arc instructed to transmit to thcL government 
all information which they may consider useful for the prosperity 
of French trade. It is also their duty to spread, in the country where 
they reside, a knowledge of such French commercial and financial 
matters as they may consider most useful in the interests of their 
own country. The’ close relations which they arc ^ 

recommended to culti\'alc with the French commer- coaiii/ar 

cial commnnit}” within their jurisdiction through the 
local French chamber of commerce and the councillors of foreign 
trade are intended to enable them to keep in better touch with 
commercial questions, They have had, how’ever, to be frequently 
reminded of their commercial duties, and the French chambers 
of commerce have criticized them almost as much as the British 
chambers have British consuls. The most important instructions 
issued to consuls were contained in circulars from the minister 
for foreign affairs dated the 15th of March and the 24th of April 
1883. French consuls have to make a return to their government 
every fortnight — tvory month if the district is not of great commer- 
cial importance-— showing, upon forms specially provided, the nature, 
quantity, origin or devStination, prices wholesale and retail, and chief 
trade marks of the goods imported into and exported from the 
district, the results of public sales of produce, the conditions of 
transport, contemplated pubhc works and tenders advertised, 
state of the labour market, aitistic enterprises, commercial failures 
and rumours concerning important local firms, effect of foreign 
competition, imitation of French trade marks, &c. These returns 
are mostly of a confidential nature, and arc not intended for publica- 
tion, but whenever the minister considers it advisable he causes 
information to be conveyed through the chambers of commerce, or 
other channels, to the’ parties chiefly interested. The ordinary’ 
consular reports are pnUishcd in weekly instalments in the 
teur offkiel du commerce. 
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IV.— Germany 
A . — Commercial Associations^ 

German trade organizations are of three kinds, viz. : — 
a, Oihcial organizations established by law, and called Handels- 
kammern, or chamber of commerce; 
b» Semi-official associations; and 
Voluntary or “ free ** associations, 
a. Chambers of Commerce, — Contr^ to the idea prevalent in 
England, official trade organizations in Germany are in a somewhat 
chaotic state. They have been established under more or less 
different conditions and systems in each state of the empire, and 
in certain districts still bear the imprint of foreign origin. They 
arc under tlic control of the local state governments and lack the 
homogeneity and unit}' of direction of the French official system. 

Before proceeding to a general examination of the ' German 
regime, special mention must be made of the chambers of com- 
rocrce of tiie old Hanseatic Confederacy which stand 
neotmie apart, and whose duties, as well as cons’titution, difler 
orgoaiMM- those of trade organizations in the rest of Gcr- 

many. The chambers of commerce in Hamburg, 
Bremen and Liibeck arc not only the successors of, but (con- 
trary” to what happened in Germany as w'cll as in other 
countries) have been evolved out of the old coryiora lions wliich 
looked alter the interests of the Hans traders in the olden days, 
anti which, in the case of the Hamburg " Commcrz-Dcputatioh,'' 
for instance, dated as far back as 16O5. 

The Hamburg Chamber of Commerce, whose present constitution 
dates irom i860, is composed of twenty- four members elcctcfl for 
six years by the ancient " Vcrsammlung cines chrbaren Kaiif- 
mannes,'* that is to say, the merchants and commercial men whose 
names appear on tlic register of the " Honest Merchants " of the 
cil}'. Its income is chiefly derived from special taxation, to which 
are added the proceeds of the sale of contract and transfer stamps, 
and also the amount paid every year for the rc-registration of 
each “ Honest Merchant.” This latter source of income amounts 
to about 70,000 marks per annum. The chamber has to submit 
its accounts for approval to the Senate of the Republic. 

In addition to the general duties of chambers of commerce in 
connexion with trade matters, the Hamburj.” chamber — the same 
inav also be said of the other Hanseatic chamber.s— fulfils the 
combined functions of a chamber of shipping and 0/ a port and 
docks board. It has the right of proposing jtidgesand of nominat- 
ing experts attached to the courts. The exchanges and public 
sale rooms of the city arc under its control, and it publishes the 
official quotations, as v'ell as a weekly price list of goods and pro- 
duce at the port of Hamburg. It is entitled to elect members to 
the " Biirgerschaft ” or loweT house of representatives, who are 
especially competent to deal with trade and shipping questions, 
customs duties and emigration. The chamber must be consulted 
by tlie ” BurgtTschaft ” with reference to all proposals aflccting 
trade and navigation. 

In Hremcn the chamber is composed of twenty-four members 
elected by the “ Ausschuss dcs Kaufmanns Kon vents,” which com- 
prises .'ll! the important commercial houses of the city, Tw'o 
memliers go out every year, and no one can remain a member lor 
more than eighteen years. The Bremen chamber is intimately con- 
nected with the Senate of the Republic, a standing committee of 
both being in existence to settle que.stions affecting trade and 
nav'if»ation. 

The Liilicck chamber is comjioscd of twenty members ehictcd for 
six years by the associations representing the wholesale and retail 
trades. The president must be approved by the senate, and is 
s^vo^n in as a state official. He holds office for two years, and is 
not paid for his services, but wh<m he goes out of office is pre- 
sented with a sum of money subscribed by the townspeople. The 
Liibeck chamber is probably the wealthiest organization of its 
kind in Germany, and is entrusted with the administration of the 
property of the old cor|>oration of the ” Vurstand dcr Kauisniann- 
schaft,” w'liich is very important. The senate must consult it not 
only in trade and navigation matters, but also with reference to 
all contracts entered into on behalf of the state. 

Chambers of commerce in other parts of the Gexman Empire are 
not so important, nor are their duties so varied, as in the Hanseatic 
towns. The oldest ones were established by Napoleon 
1802 in Cologne, Crefcld, Aachen, Stolberg and 
Gomittom, towms which were then under the control of 

France, and they were submitted to the legislation which regu- 
lated the chambers organized in France at the same time. The 
model set up by the French was more or less closely followed in 
the subsequent establishment of institutions of this nature in other 
German states. The Berlin chamber was only constituted on the 
1st of April 1902. A trade corporation called the “Aelteste dor 
Kaufmannschaft ” pre^dously fulfilled, to a certain extent, the 
duties of a chamber ol commerce. The new chamber rests on a 
broader basis than the old corporation, which, however, remains 
intact, though the sphere of its action has been restricted. 

Broadly speaking, the German chambers are elected by the 
registered tradespeople and the merchants. Throughout the whole 


of Germany chambers are under the strict supervision of the state 
minister of commerce, and cannot be established except with his 
permission. He Axes the number of members as well as the amount 
of the state allocation to the chamber. In Prussia and Bavaria 
tlie government is entitled to dissolve chambers wlicucver it 
considers it advisable to do so. and there is always a government 
commissioner in attendance at all meetings. In most cases the 
local government allows a iixevl sum for the expenses of chambers 
of commerce, and if this amount is exceeded electors who are 
on the commercial register have to make good the excess by 
the striking of a special rate. In some state.s. e.g. Brunswick, 
Wurltembcrg and Baden, the electors cannot be called upon to 
pay lor ciciiciencics more than an amount lixed by law. In Bavaria 
chambers get a subvention from i he district and central funds. 

The duties and powers of the IhTinan chambers are practically 
the same as those of the I'rench chambers. 

The German government did not, like the French, interfere with 
the liberty of association of clianilicrs of commerce, and as a 
result German chambers have united, together with other trade 
corporations, in an association called the “Deutsche liandclstag/' 
founded in 1801. and carried on in its present form since 188G. 

The Giu'inan government is understood to be opposed to the forma- 
tion of German chamlK'rs of commerce abroad, and as a aermsn 
matter of fact there are no German chambers in Europe Chmmbm 
outside of Germany. A few have been established A 
in South America, but they are purely voluntary Poreign 
associations. No foreign chambers of commerce exist Chambers In 
in Germany. Germany. 

b. Semi-Official Corporations, — Besides the chambers of com- 
merce, there exist, chiefly in Prussia, various oltl established and 
quasi-official corporations, whose views receive as careful con- 
sideration from the government as do those of chambers of com- 
merce. The Berliner Aelteste der Kaufmannschaft is one of the 
most important of these corjiorations, but the Gewerbekammer of 
Memel, the Kaufmclnnische Verein of Breslau, the Vorsteher 
Amt cler Kaufmannschaft of Koenigsberg also dcFcrve mention. 
Others exist in Elbing, Stettin, Danzig, Tilsit and Magdeburg. 
They originated for the most jiart in ancient gilds or associations 
of cominercial tirms. and were organized in tluir present form 
Ix'twecn 1820 and 1825. 

Voluntary Associations. — Germany po.'-sesises also a large 
number of influential commercial associations of a ^'oluntary 
character called the ” Freie Vereinc,” which, c-sjiecially in recent 
years, have greatly contributed to the commercial development of 
the empire. 

B . — State Departimntal Organization. 

The German Empire has no ministr>' of cornmen’C. As in the 
United States, commercial matters form only a departnieiit of the 
ministry of state. Most of the states of the empire have, how- 
ever, their own ministries of commerce, the oldest being the 
Prussian ministry of commerce and industr}', which dates from 
7848. 

In Prussia, the minister of ('.oiumcrcc i.s advised by the Volks- 
wirthaciiafisratli, or council ol national tsconomy, an official body 
constituted in 1880 by the emperor William 1 . TJic 
function.^ of this council, which assembles jicriodic- 
ally under the presidency of the minister of commerce, 
are also similar to those fulfilled in France by the 
Conseil Sujiferieur du Commerce et de ITndustrie. ^ ^ 

The German government has taken steps to facilitate the dis- 
semination ol commercial intelligence by the establishment of 
commercial museums, which are variously called 
“ Handelsmuseen,” “ Ausfuhrmuslerlager ” or “ Ex- 
}>ortmusterlagtT.” The first of these, which are on the 
model of the Vienna Handelsmuseum, was opened in Berlin in 1885. 
Others followed in Munich. Karlsruhe, Frankfort, Cologne*, Pre.sclen, 
Leipzig, Weimar, &c. Tluiy perform, to a certain extent, much 
the same functions as those jierformcd in England by the com- 
mercial intelligence branch of the board 0/ tra<Ie. 

A perusal of the instructions given to German consuls with 
regard to commercial matters shows that the German consular body 
is in this respect very much in the same position as coamaimr 
the British consular body. If German consuls as a 
whole Ivave been especially active and successful in 
promoting German commercial interest.^, it is not on account of 
the nature of the instructions received from their government — 
these instructions being to all intents and pu^oses similar to those 
issued to British consuls— but because particular care was taken 
to select consuls from a cla.s.s of men imbued with the desire of 
increasing the greatness of their country by the promotion of German 
trade. 

Of distinctly commercial attaches, like those of Great Britain and 
Russia, Germany has none; but in addition to the consular body 
she is represented in foreign countries by five attaches ArHculiurai 
or experts, whose duties are to study the movements of 
agricultural produce, and interest them.selves in agri- 
cultural matters generally. They cover Great Britain, France, 
Russia, the Danube district and the United States. 
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V. — Helcium 


A,^^ommefcial Associations. 

The important place which Dclgium has taken in international 
trade has directed much attention to her commercial organization, 
which comes nearer to the British model than that of any other 
European country. Belgian chambers of commerce were on the 
French system until 1875. when all official ties between them and 
the {government were broken, and full liberty was given to com- 
mercial associations to establish and govern themselves in their 
own way. The Belgian chambers have now no administrative 
functions of any kind, but the Belgian government never fails to 
consult them in matters likely to interest the commercial com- 
munity. The most important chambt?rs are those of Antwerp, 
Brussels, Ghent, Li^gc, Charleroi, Verviers and Namur. Mention 
should also be made of the federations of industrial and commer- 
cial associations at Antwerp and at Bruss(?ls. and of the syndical 
union of Brussels. In some places tlitne are Liberal and Conserva- 
tive chambers of commerce. 

In addition to institutions representative of the general interests 
f)f commerce and industry, the principal trades have also in the 
larger cities separate associations or syndicates. There are a large 
auml)cr of associations for the promotion of colonial trade, which 
Iiave grown up since the establi.shmcnt of the Congo Free State. A 
number of Belgian chambers of commerce also exist abroad. th(^ 
lirst of which was established in New York in 1867. 

B . — State Departmental (h f»anization. 

The Belgian ministry of comMK*rc(^, under whose control com- 
mercial matters arc placed, dates onI>' from 1895, previous to which 
time the department of commerce at the ministry for foreign 
affairs fulfilled the same functions. 'I'lie ministry has established 
in Brussels a Commercial Mu.scuiu, similar to tho.se of (rermany 
and Austria, to centralize commercial in t (diligence and facilitate its 
dissemination. 

VI. - Orift: K CoUNTKiii.s 

Ausifia-Htin^avy, — The control tsxtirciscd by the government 
over commercial organizations in Austria and in Mungary is very 
close. The only institutions of this kind of any importance within 
the dual monarchy are th(^ chamlxTs of commerce. They arc 
official bodies, regulated by the law of the 29th of June 1808, 
which is, as regards the functions of chambers, almost similar to 
the French law. But the Aiustrian chambers, in certain cases, 
have the right to elect inember.s of parliament, which right depends 
upon taxation. Within the Trieste district one-third of the members 
of chambers of commerce may be forcigner.s. 

Austria and Hungary have each a mini.stry of comniercc, the 
former since 1853 and the latter since 1867, whose jurisdiction is 
strictly confined to internal tradt* matters in each country. When- 
(!ver important questions arise* affecting common interests the 
(iemoinsame Zoll-Confcrcnz, or Common Ciustoms Conference, is 
summoned. This conference is made up of representatives of the 
x arious mini-stries of both couutrie.s. Matters arising out of com- 
mercial relations with foreign countries arc under Ihc control of 
the commercial department of the imperial foreign office. 

The Vienna commercial museum was the prototype of similar [ 
institutions. It was established in 1875, as a consequence of the ■ 
Vienna International ICxhibition of 187;,, and was followed shortly ; 
afterwards by the c.stablishment of a .similar one in Buda])est. 

Italy , — The chainbcrwS of commerce and arts, which arc regii- 1 
lated by the law of iSbz. arc official bodies. They are instituted, 
and may be dis.solved, by royal decree, and their functions arc | 
almost similar to those performed by the French chambers. They i 
are, however, at liberty fo unite for the consideration of commercial | 
and industrial questions of coirnnon interest, and arc entitled to 
own property and to levy tfixes for their maintenance. 1 

Ao advisory council is attached to the ministry of commerce. | 
which dates from 1878. This council is called upon to give an j 
opinion with reference to all matters connected with trade and j 
indu.stry. There are also two commercial museums, one in Komc and i 
one in Milan. 

Spain , — Spanish chambers of commerce were organized by a 
royal decree of 1886, which i)laces tluuii under the control of the 
Mini.stro do Fomento. Thc‘y are sclf-sup]>orting bodies with un- 
limited membership, but have also an ofiicial standing. In order 
to belong to tlicm one must be of Spanish nationality, be engaged 
in trade, have paid direct taxes to the state for at least five years 
for the business in connexion with which membership of the chamber 
i.s sought, and pay annually the amount of the subscription pro- 
vided by the regulations. The government must consult chambers 
of commerce upon treaties of commerct? and navigation, tariff 
changes, the creation of commercial exchanges anrl the organization 
of commercial education. Owing to the peculiarity of their con- 
.stitution the Spanish chambers arc much more representative of 
the feelings of the commercial community, and much less under 
the stiict control of the government, than similar institutions in 
otlier continental countries. Spain has no ministry of commerce 
proper, the duties of this office being performed by the commercial 
sub-department of the Ministro de Fomento, which dates from 
1847. 


Portugal , — In Portugal the organizations corresponding to 
chambers of commerce, which arc called " commercial associa- 
tions," are voluntary associations kept up by the subscriptions of 
their members. The associations at Lisbon and Oporto are the 
only ones of importance. 

Hussia , — Attached to the department of trade and manufactures 
of the ministry of Finance, which in Russia does duty for the ministry 
of commerce, there is an official council of trade and manufacture.s 
which .sits in St Petersburg, and is presided over by a representative 
of the ministry. A similar council is also in existence at Mo.sco\v. 
In addition to these there arc six local bodies, called the " local 
committees of trade and manufactures," entrusted with the care 
of commercial interests in Archangel, Odessa, Rostov-on-thc-Don, 
Tver, Tikhvin and Ivanovo-Voznesensk. At Warsaw there is a 
"committee of manufactures." The committee sare purely consul- 
tative bodies. 

Closer to what wc Icuow as chambers of commerce are the in- 
stitutions called " exchange committees." They arc voluntarv 
associations, chosen by a council elected for the pui^ose by tho 
commercial community; they generally consist of tweh'e members 
elected for five years, and the pre.sident is appointed by the minister 
of finance. two important commercial societies, although un- 
official, arc recognized and frequently consulted by the govcni- 
ment, viz. the Society for the Encouragement of Russian Trade an<i 
Indu.stry, of St Petersburg, and the Society for the Encouragement 
of Navigation, of Moscow. 

The Kus.sian government i.s represented abroad by commercial 
attaches, who arc known as " agents of the Russian ministrj^ of 
iinancc." The duties of these attaches arc almost similar to thos(‘ 
of the British commercial attach6s, but they arc entrusted with tlu: 
promotion of Russian financial as well a.s commercial interests. 

Japan , — Commercial matters in Japan come within the cogni- 
sance of the minister of state for agriculture and commerce. Tin* 
chief commercial associations arc the chambers of commerce, which 
arc under the direct control of the mini.ster. They are official 
bodies, with a constitution .sonujwhat resembling that of the French 
chambers. 7 'he members must be Japanese subjects. 

Authoritiks. — Correspondence respecting diplomatic and ci-n- 
sular assistance to British trade abroad. Pariiamentary PaptiA, 
No. 16, 1886, and No. 5, 1897; Report of the Departmental Comniiftev 
on the Dissemination of Commercial Intelligence (2 vols., c. 890.:. 
8963, 1898); Reports on the constitution and functions of ministries 
of commerce and analogous branches of foreign administrations. 
Parliamentary Paper, No. 12 (1889). Reports, rules, by-laws and 
articles of association of the various chambers mention^, W. 1*1. 
Schoff, American Commercial Institutions (New York, 1900) ; Foreign 
Trade Policies; American Consular Report, No. 307 (Dec. 24, iSgSh 
The Bureau of American Republics Annual Reports (Washinglonh 
The Chambers of Commerce Year Book (York, 1909). 

TRADE UNIONS^ (combinations for regulating the relations 
between workmen and ma.sters, workmen and workmen, or 
masters and masters, or for imposing restrictive conditions on 
the conduct of any industry or business. 

I. — The United Kingdom 

By the English common law such combinations were, with 
certain unimportant exceptions, regarded as illegal. They were 
(Considered to be contrary to public! policy, and were History of 
trcjated as con.spiracies in restraint of trade. Those British 
who were concerned in them were liable to be 
criminally prosecuted by indictment or information, and 
to he punished on conviction by fine and imprisonment. The 
offence was tlic same w'hcther it was committed by masters or 
by workmen. But although the common law applied mutatis 
mutandis to both of them alike, it was, practically speaking, in 
reference rather to the latter than to the former that its effects 
were developed and ascertained. Although workmen, as indi- 
viduals, might lawfully consent or refuse to labour for any 
remuneration or for any time they pleased, the hostility of th(‘ 
common law to combinations effected the re.sult that when two 
or more of them joined together, and agreed to labour only on 
certain stipulated terms, their agreements were not only null 
and void, but were criminal offences subject to punishment. 
It was immaterial whether the end they had in view was to deter- 
mine wages or to limit work ; or whether the means they adopted 
for promoting its attainment was a simultaneous withdratval 
from employment, an endeavour to prevent other workmen from 
resuming or taking employment, or an attempt to control the 
masters in the management of their trade, the engagement of 
journeymen or apprentices, or the use of machinery or industrial 
processes; or whether in seeking to enforc'c their demands ilu*'.- 
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relied merely on advice and solicitation, or resorted to reproach 
and menace, or proceeded to actual violence. In any event 
their combination in itself constituted a criminal conspiracy^ and 
rendered them amenable to prosecution and punishment. 

From the reign of Edward 1 . to the reign of George IV. the 
operation of the common law was enforced and enlarged by 
between thirty and forty acts of parliament, all of which were 
more or less explicitly designed to prohibit and prevent the 
organization of labour. But the rise of the manufacturing 
system towards the end of the i8th century, and the revolution 
which accompanied it in the industrial arrangements of the 
country, were attended by a vast and unexpected extension of 
the movement which the legislature had for so long essayed to 
suppress. Among the multitudes of workmen who then began 
to be employed in factories, trade unions in the form of secret 
societies speedily became numerous and active, and to meet 
the situation a more summary procedure than that which had 
hitherto been available was provided by un act passed in 1800. 

By this statute it was enacted that all persons 
' ^ ® ' combining with others to advance their w'ages or 

decrease the quantity of their work, or in any way to af!e(!t 
or control those who carried on any manufacture or trade 
in the conduct and management thereof, might be convicted 
before one justice of the peace, and might be committed to 
the common gaol for any time not exceeding three calendar 
months, or be kept to hard labour in the hotise of correction for 
a term of two calendar months. 

The discontent and disorder consequent upon the introduction 
of steam and improved appliances into British manufactures 
in the first quarter of the 19th ccntur}% in conjunction with a 
state of commercial depression and national distress, led to the 
nomination of a select committee by the House of Commons, 
10 inquire into the whole question of what were comprehensively 
designated the combination laws,” in the ses.sion of 1824. 
The committee reported to the House that ** those laws had not 
only not been efficient to prevent combinations either of masters 
or workmen, but on the contrar>^ had, in the opinion 
Vi of I8M4, niany of both parties, had a tendency to produce 
mutual irritation and distrust and to give a violent 
character to the combinjitions, and to render them highly dan- 
gerous to the peace of the community.’^ The)' further reported 
that in their judgment “ masters and workmen .should be freed 
from such restrictions as regards the rate of wages and the hours 
of working, and be left at perfect liberty to make such agreements 
as they mutually think proper.” They therefore recommended 
tlmt the statute laws which interfered in these particulars 
between masters and workmen should be repealed,” and also 
that “ the common law under which a peaceable meeting of 
masters or workmen might be prosecuted should be altered.” 
In pursuance of their report, an act, 5 (Jeo. IV. c. 95, was at 
once brought in and passed. But the immediate results of 
the change which it effected were regarded as so inconvenient, 
tonnidable and alarming, that in the session of 1825 the House 
of Commons appointed another select committee to re-examine 
the various problems, and review and reconsider the evidence* 
submitted to their predecessors. They reported without delay 
in favour of the total repeal of the act of 1824, and the restora- 
tion of those provisions of the combination laws, whether statu- 
tory or customary, which it had been more particularly intended 
10 abrogate. The consequence was an act passed in 1825 

which the preamble declares that the act of 1824 
‘ ^ ’ had not been found effectual, and that combinations 

such as it had legalized were “ injurious to trade and com- 
merce, dangerous to the tranquillity of the country, and 
especially prejudicial to the interest.*; of all who were concerned 
in them.” The effect of this act was to leave the common law 
of conspirac)’' in full force against all combinations in restraint 
of trade, except such as it expressly exempted from its operation, 
at it had been before the act of 1824 was passed. It comprised, 
however, within itself the whole of the statute law relating to 
the subject, and under it no persons were liable to punishment 
for meeting together for the sole purpose of consulting upon and 
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determining the rale of wages or prices which they, being 
present, would require for their work or pay to their workmen, 
or the hours for which they would work or require work in an\ 
trade or business, or for entering into any agreement, verbal or 
written, for the purpose of fixing the rate of wages or prices which 
the parties to it should so receive or pay. But all persons were 
subjected to a maximum puni.shineni of three months’ imprison- 
ment with hard labour who should by violence, threats or intimi' 
dation, mole.station, or obstruction, do, or endeavour to do, or 
aid, abet or assist in doing or endeavouring to do, any of a 
scries of things inconsistent with freedom of contract which the 
act enumerated and defined. 

In 1859, in order to remove certain doubts which had arisen 
as to the true import and meaning of the undefined words 
“ molestation ” and ” obstruction,’’ it was provided # 
by an amending act that “no person, by rcasoii 
merely of his endeavouring peaceably and in a reasonable 
manner, and without threat or intimidation, direct or indirect, 
to persuade others to ( case or abstain from work, in order to 
obtain the rate of wages or the allt'recl hours of labour agreed 
to by him and others, should lie deemed to have been guilty 
of ‘ molestation ^ or ‘ obstruction.’ ” 

In spite of the partial recognition which trade unions hud 
thus received, they continued to be unlawful, although not 
necessarily criminal, associations. In certain cases, 
they were by statute exempted from penal con- 
sequences, and their members were empowered to 
combine for sp(‘cified i)urposes, and to colle(!t funds by volun- 
tary contributions for carrying them into effect. But in the 
estimation of iht* common law the special privileges which had 
been accorded to them under particular circumstances did 
not confer any g(‘neral character of legality upon them, and 
where their rules were held to be in restraint of trade, as in 
the prohibition of pie(’(*-work or llu^ limitation of the number 
of apprentices, tliey were still regarded as conspiracies. In 
this condition the law was when what became notorious us the 
” Shc^fficld and Manc hester outrages ” suggested the appoint- 
ment of the royal commi.ssion on trade umon.s, which invt^.sti* 
gated the subjed from 1867 to 1869. 'I'he outcome was, first, 
a temporary measure for the more effectual protection of 
the funds of trade unions, passed in 1869, and, secondly, the 
two measures whidi, as amended and amending, are cited 
together as the Trade Union Acts 1871 and 1876,” 

Under these .statutes, construed with the Conspiracy and 
Protection of Property Act J875, the law relating to combi- 
nations, wheth(.‘r of workmen or of niuslens, 
entered upon a new phase. Jn connexion with 
trade disputes no person <‘an be pros(‘cutcd for 
conspiracy to commit an ac t which would not be criminal if 
committed by him singly. The purposes of a trade union 
arc not to be decerned illegal merely because they arc in 
restraint of trade, and the circumstance that they are 
in restraint of trade is not to render any member of it liable 
to prosecution, nor is it to avoid or make voidable any agrt?e- 
ment or trust relating to it. No court, however, can enter- 
tain legal proceedings with the objed of directly enforcing 
or recovering damages for the breach of an agreement between 
the members (^f a trade union as such, concerning the con- 
ditions on which the members for the time being .shall or 
shall not sell their goods, transa(!t their business, employ or 
be employed, or the payment by any person of any subscrip- 
tion or penalty to a trade union, or for the application of 
the funds of a trade union to provide benefits or to furnish 
contributions to any employer (jr workman not a member of 
such trade union in consideration of such employer or 
workman acting in conformity with the rules or resolutions 
of such trade union, or to discharge any fine impo.sed upon 
any person by any court of justice or any agreement made 
between one trade union and another, or any bond to secure 
.such agreements. But such incapacity to sue on such agree- 
ments is not to be taken as constituting any of them illegal. 
Every person, however, commits a misdemeanour, and on 
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conviction is liable to a maximum fine of £20, or to a maximum 
imprisonment of three montlis with hard labour, who wilfully 
and maliciously breaks a contract of service or hiring, knowing 
or having reasonable cause to )>eiieve that the prob^le conse- 
quence of his so doing, either alone or in combination with 
others, will be to endanger human life or cause serious bodily 
injury, or to expose valuable property, whether real or personal, 
to destruction or serious injury; or, who, being employed by 
a municipal authority or by any company or contractor on 
whom is imposed by act of parliament, or who liavc otherwise 
assumed, the duty of supplying any place with gas or water, 
wilfully and maliciously breaks a contract of service or hiring, 
knowing, or having reasonable cause to believe, that the 
probable consequence of his so doing, alone or in combination 
with others, will be to deprive the inhabitants of that place, 
wholly or in part, of their supply of gas or water; or who, 
with a view to compel any other person to do or to abstain 
from doing any act which such other person has a right to 
abstain from doing or to do, wrongfully and without legal 
authority uses violence to or intimidates such other person 
or his wife or children, or injures his property, or who per- 
sistently follows such person about from place to place, or who 
hides any tools, clothes 01 other property owned or used by 
such other person, or deprives him of or hinders him in the use 
thereof, or w'ho watches or besets the house or other place whenj 
such person resides or works or carries on business or happens 
to be, or the approach to such house or place, or who iollows 
such other person with two or more other persons in a disorderly 
manner in or through any street or road. Attending at or near 
the house or place where a person resides or works or carries 
on business, in order merely to obtain or communicate infor- 
mation was not watching or besetting within the statute, but 
this proviso has since been repealed. In regard to registration, 
trade unions are plac’ed on a similar footing with friendly and 
provident and industrial societies, and they enjoy all the 
privileges, advantages and facilities which those associations 
possess and command, except in so far as they differ by the 
fact that there is no legally enforceable contract between a trade 
union and its members, and that the right of a registered trade 
union to invest funds w’ith the National Debt Commissioners 
is limited, and in a few other matters. On their side, how- 
ever, they have to comply with the same conditions, are sub- 
ject to the same liabilities, and are compelled to make the same 
periodical returns. 

During the years following 1876 several important amend- 
ments of the law, other tluin special trade union legislation, 
and the decisions of the courts in various cases, led 
Le^iatiott. important act of 1906. These affected 

* principally the liability of trade union funds to be 
taken in execution for the wrongful acts of agents of the union, 
the statute law relating to picketing and other incidents of 
strikes, and the law of conspiracy as affecting trade unions. 

The two latter points arc dealt with in the article on Strikes 
AND Lock-outs, and it may suffice here to say tliat the clauses 
in the act of 1875 prescribing punishment for watching and beset- 
ting a house, &c^, wnth the view of compelling any other person in 
the manner set forth, have been amended by the repeal of the 
proviso that “ attending at or near the house or place where a 
person resides, or works, or carries on business, or happens to be, 
or the approach to such house or place, in order merely to obtain 
or communicate information, shall not be deemed a w^atching 
or besetting within the meaning of this section ** by the enact- 
ment in the act of 1906 that it shall be lawful for one or 
more persons, acting on their own behalf or on behalf of 
a trade union or of an individual employer or firm in con- 
templation or furtherance of a trade dispute, to attend at 
or near a house or place where a person resides or works ot 
carries on business or happens to he, if they so attend merely 
for the purpose of peacefully obtaining or communicating 
information, jjr of peacefully persuading any person to work 
or working.'’ 

|TTip,pb3eqt was to include the right of peaceful persuasion 
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which had been supposed by parliament to be implied in the 
terms of the act of 1875. Further, the law of conspiracy 
has been amended by enactments in the act of 1906 that an 
act done in pursuance of an agreement or combination l^ two 
or more persons shall, if done in contemplation or furtherance 
of a trade dispute, not be actionable unless the act if done 
without any such agreement or combination would be action- 
able ” and “ an act done by a person in contemplation or 
furtherance of a trade dispute shall not be actionable on the 
ground only that it induces some other person to break a con- 
tract of employment or that it is an interference with the trade, 

I business or employment of some other person, or with the 
right of some other person to dispose of his capital or his labour 
as he wills.” 

The act of 1875, in the words of I^rd Cairns, was framed on 
the principle that “ the offences in relation to trade disputes 
should be thoroughly known and understood, and Leading 
that persons should not be subjected to the indirect Caeee in the 
and deluding action of the old law of conspiracy,” Law-court*. 
but no one during the discussion of the bill was thinking 
of the civil action. This matter became important when 
the dicta of various judges in the House of Lords in the 
case of Quinn v. Leathern showed that there might be an 
action for damages based on any conspiracy to injure or 
do harm, particularly when it is considered that the very 
essence of a strike is in one sense injury to those against 
whom it is directed ; and these opinions became of the utmost 
import to trade unions when tht^ Taff Vale case showed that 
the fact of procuring to strike might also involve trade union 
funds in liability, tjven where there had been no procuring 
to break contracts. This important decision arose through 
the amendment of general procedure under the Judicature 
Acts in i88x. The distinction was abolished between legal 
and equitable rules as regards parties to sue and be sued, 
and in 1883 there was issued a General Order, No. XVI., of 
tlie supreme court, rule 9 of which prescribed that where there 
arc numerous parties having the same interest in one cause 
or matter, one or more of such persons may sue or be sued, 
or may l)e authorized by a court or judge to defend in su(-h 
cause or matter, on belialf or for the l)enefit of all persons 
so interested. It was decided in Temperton v. Russell in 1893, 
where three trade unions were made defendants to represent 
all the members, that the order did not apply in the case of 
a trade union, because the words of the order, “ numerous 
parties having the same interest in one cause or matter,” could 
only be satisfied by parties who had, or claimed to have, a 
beneficial proprietary right which they were asserting or de- 
fending, from whicli it was inferred that they could not be sued 
at all, and in the report of the Royal Commission on Labour 
in 1894 the opinion was either assumed or expressly stated 
that they could not be sued in tort. In 1901 the House 
of Lords overruled Temperton v. Russell in the case of the 
Duhe of Bedfotd v. Ellis, holding that the General Order No. 
XVI., rule 9, was universal in its application. In the same 
year the Taff Vale case came Ixefore the House of Lords. 
In the first place, expounding the Trade Union Act 1871, 
they held unanimously that from the provisions in that act 
concerning regi.stered trade unions there is to be legally in- 
ferred an intention of parliament that a trade union mi^t be 
sued in tort in its registered name, with the conse- 
quence that trade union funds would be liable 
for any damages that might be awarded. Secondly 
— apart from the Trade Union Act — Lord Macnaghten and 
Lord Lindley expressed an unhesitating opinion that under the 
General Order No. XVI. as interpreted in Duke of Bedford v. 
EUis, any trade union, whether registered or not, could be sued 
in tort by means of a representative action. Trade unionists 
protested against the result as a decision of judges making 
a practically new law against trade unions and nullifyizig 
the settlement of their status made by the legislature in 
1871, axiid in June 1903 a royal commission was again ap- 
pointed to inquire into the subject of trade disputes and tradte 
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cambinations and as to the law affecting them^ and to report 
on the law applicable to the same and the effect of any modiff- 
cations thereof. 

The majority of the commission reported in Januaiy 1906 
in favour of an iteration in the law relating to picketing and 
conspiracy, but against any alteration of the law 
iSof. ^ Vale judgment. A 

different view was, however, expressed in the Trade 
Disputes Act passed in the same year, whereby it was 
enacted with reference to trades union funds that “ an action 
against a trade union, whether of workmen or masters, or 
against any members or officials thereof on behalf of them- 
selves and all other members of the trade union in respect 
of any tortious act alleged to have been committed by or 
on behalf of the trade union, shall not be entertained by 
any court,'' although nothing in this section shall affect 
the liability of the trustees of a trade union to be sued 
in the events provided for by the Trades Union Act 1871, 
section 9, except in respect of any tortious act committed 
by or on behalf of the union in contemplation or in further- 
ance of a trade dispute.” This act and the two previous 
acts are cited together as the Trade Union Acts 1871 to 1906, 
and form the present statutory enactments upon the subject. 

In December 1909 one of the most important judgments 
in connexion with trade unions v/as delivered in the case 
of Osborne v. The Amalgamated Society of Railway 
The litigation had extended over two 
years, ending in the House of Lords (December 21, 
1909) upholding the decision of the court of appeal (L.R. 
1909, ch. 163). The plaintiff, who had been a member of the 
.^aigamated Society of Railway Servants since 1892, sued 
his trade union to have it declared that one of its current 
rules, which provided, amongst other things, for parliamentary 
representation and the enforced levy of contributions from 
him and other members of the society, towards th <5 payment 
of salaries or maintenance allowance to members of parliament 
pledged to observe and fulfil the conditions imposed by the 
Labour Party, was ultra vires and void. It was decided in 
the king’s bench against the plaintiff, but the judgment wa.s 
reversed by the court of appeal, whose decision was upheld 
by the House of Lords. This meant that the Labour Party 
in the House of Commons would have to find other ways and 
means than contributions from trade unionists to maintain their 
members in parliament. A voluntary levy was attempted, but 
did not meet with any success, and in 1910 agitation was set on 
foot by the Labour Party for the reversal of the ‘‘Osborne 
judgment.” They also announced in September their intention 
of making a change in the constitution of their party by elimi- 
nating the necessity of each member signing an acceptance 
of certain conditions, on the ground that the party had 
arrived at a state when it could trust to ordinary party loyalty 
to keep their members’ action in accordance with the policy 
of the party. It was also hoped that it would meet many 
objections raised against their ^itation for the reversal of 
the Osborne judgment. The agitation had the result of in- 
creasing the force of the movement for payment of members, 
not only in the Liberal party but also among the more pro- 
gressive Conservatives. 

Trade unions, in the sense in which the term is now under- 
stood, appear to be almost exclusively of modem growth. 

Though combinations among various classes of 
improve their position have doubt- 
’less been formed from time to time from an early 
period, such combinatior^s, up to comparatively recent years, 
were mostly ephemeral, almost the only class among whom 
permanent associations of journeymen are known to have 
existed in the middle ^s being the masons, whose con- 
federacies were prohibited by law in 1425. With this 
doubtful exception, there is little or no trace of permanent 
combinations corresponding to the modem trade union 
before the x8th century. During the period when wages and 
conditions of employment were the subject of State regulation | 


(f.g. under the Statute of Apprentices of Elizabeth), combina- 
tions to exact higher rates or other conditions than those so fixed 
v/ere naturally regarded as illegal conspiracies. 

The craft gilds of the middle ages ha^'e sometimes been 
regarded as the true predecessors of trade unions, but the 
analogy must not be pressed too far. The structure, con- 
stitution and functions of a gild of craftsmen, aiming at the 
protection and regulation of the craft as a whole, were essen- 
tially different from those of a trade union, formed to protect 
one class of persons engaged in an industry against another. 
Nor is there any trace of direct continuity between gilds 
and trade unions, for the claim of certain Irish trade unions 
to be descended from gilds will not bear scrutiny W ebb, 
History of Trade Unionism , appendix), llie only true MMise 
in which it can be said that there is a certain indirt'ct 
historical filiation between gilds and trade unions is that, lus 
pointed out by Brentano, some of the earliest trade unions had 
for their original object the enforcement of the decaying 
Elizabethan legislation, which in its turn had taken the 
place of the obsolete regulation of industry by the craft gilds, 
so that among the rules and objects of such unions would 
naturally be some bearing a likeness to gild regulations. 

The actual way in which trade unions first came into being 
probably varied very greatly. In some ca.ses, as staled above, 
their origin can be definit(‘ly traced to associations for en- 
forcing the legal regulation of industry against the opposition 
of employers ; in othtTs, llic meetings of journeymen belonging 
to the same trade for such purposes as sick or burial clubs 
became naturally the nucleus of secret combinations to raise* 
wages. The growth of the “ capitalistic ” system of industry, 
under which the workman no long» r owned ihv materials or 
instruments with which he worked, was one of the most potent 
(uiuses of the development of W(»rkmen’s combinations. The 
efforts of trade unions to revive the enforcement of the Eliza- 
bethan legislation not only failed, but led to its rej)eal (1813- 
1814); but the laws against combinations, which had been made 
more stringent and more general hy the acts of J799 1800, 
remained unaltered until 1824. Jn .^pilc of these acts, which 
made all coml)inations illegal, there is evidence that trad(‘ 
clubs of journeymen existed and were Loloratecl in many 
trades and districts during tfie first quarter of the iqth 
century', though they were always subject to the fear of 
prosecution if they took hostile action against employers; 
and in many cases strikes were suppressed by the conviction 
of their leaders under these acts or under the common law 
of conspiracy. The partial protection accorded to societies 
for the purpose of regulating wages and hours of laixmr by 
the law of 1825 led to a rapid multiplication and ex))ansioii 
of trade unions, and to an outburst of strikes, in which, 
however, partly owing to the widespread commercial depres- 
sion, the workmen were mostly unsuccessful. Thus the first 
impetus given lo trade unions by the modification of the 
combination laws was followed by a collapse, wliich in its 
turn was followed (in the third decade of the century) by 
a succession of attempts on the part of workmen to establish 
a federal or universal combination, to embrace members not 
of one but of several trades. To this new form of combination, 
which excited a good deal of alarm among employers, the term 
” trades union," as distinct from trade union, was apt)lied. 
All these general movements, however, proved short-lived, 
and the most extensive of them, the ” Grand National Con- 
solidated Trades Union,” which was formed in 1834 and 
claimed half a million adherents, only had an active existen(!c 
for a few months, its break-up being hastened by the con- 
viction and transportation of six Dorchester labourers for the 
administration of unlawful oaths. In the years of depressed 
trade which followed, trade unionism once more declined, 
and the interest of workmen was largely diverted from trade 
combinations to more general political movements, e.g. Chartism . 
the anti-Com Law agitation and Robert Owen’s schemes oi 
co-operation. 

From 1845 'VC trace another revival of trade unions, the 
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characteristic tendency of this period being the amalgamation 
of local trade clubs to form societies, national in scope, but 
confined to single or kindred trades. High rates of contri- 
bution, and the provision of friendly as well as trade benefits, 
were among the features of the new t}7)e of union, of which 
the Amalgamated Society of Engineers, formed in 1851, was 
the moJ5t important example. The growth of unions of the new 
type was followed by a development of employers’ asscKuations 
in the ’sixties, and by a number of widespread strikes tmd 
lock-outs, and also by various efforts to promote arbitration 
and conciliation by the establishment of joint boards of 
employers and employed. (See Arbitkation and Conciliation, 
and Strikes and Lock-outs.) 

A series of outrages at Sheffield and Manchester in 1865- 
1866, in which officials of .some local trade societies were impli- 
aited, led to the appointment in 1867 of a royal commission on 
trade unions, whose report was followed l)y the passage of the 
Trade Union Act of 1871, which, as amended in 1876 and 1906, 
n()^^ governs the legal position of trade unions. Conferences 
of trade union representatives held in 1866 and 1867 to deter- 
mine their policy with respect to the royal commission of in- 
quiry, led to the gatherings of llu* trade union congress which 
arc still held annually. 

I'he period of inflated trade which began in 1871 caused, 
as usual, another rapid growth of trade combinations, of which 
the most characteristic feature was their extension to agricultural 
and general labourers. To meet this new development of com- 
bination, the National Federation of Associated Employers 
of Labour was formed in 1873. 'i’he years of depression, 1875- 
.1880, wen* marked by a series of unsuccessful strikes against 
reductions of wages, and by a general decline of trade unions, 
which did not again revive until nearly ten years later, when 
the new wave of prosperous trade brought with it an outburst 
of strikes, chiefly among unskilled labourers, for improved 
conditions, of wliich the most notable was the strike of the 
London dot:k labourers in 1889. These trade movements 
were accompanied by the formation of a large number of 
unions of a type more akin to those of 1830 1834 than to the 
more modern trade-friendly society with its high contributions 
and benefits. The “ new unions " were chiefl)' among unskilled 
labourers; their rates of contributions were from id. to 3d. a 
week, and as a rule they only offered strike benefit. Another 
characteristic was the extent to which their leaders were per- 
meated with the Socialistic doctrines which had then recently 
taken root in Great Britain, and which led them to advocate 
positive .state interference with indusliy^ in the interests of 
the labourers (r.g. the legal limitation of hours of labour). 

The reports of the Royal C()mmi,ssion on Labour, which 
sat from 1891 to 1894, contain much valuable information 
on the state of facts and on the opinions of employers and 
workmen at this period. 

From 1892 onwards the progress of trade unionism can be 
truc'cd statistically. The depression of trade, 1892-1895, brought 
with it, as usual, some decline in trade unionism; but though 
many of the “ new unions ” collapsed, some of the more im- 
portant have survived to the present time. The revival of 
trade which began in 1896 was naturally accompanied by an 
increase in the strength of trade unions; but the most 
marked characteristic of this period was the extension and 
consolidation of employers’ associations, of which perhaps 
the most notable is the Engineering Emploj'crs* Federation, 
which was originally formed on the Clyde, but gradually 
extended to other districts and became a national organiza- 
tion of great strength during its successful struggle with 
the Amalgamated Society of Engineers in 1897-1898. Among 
the other more important employers’ associations and federa- 
tions of a national character may be mentioned the Shipping 
Federation, the Federated Coal Owners, the Ship-building 
Federation, the Fedemtion of Master Cotton-Spinners* Asso- 
ciations, the NatittfUti Federation of Building Trade Employers, 
and the Tncoiporated Ja*deratcd Associations of Boot and Shoe 
Manufacturers. 


In 1899 a general federation of trade unions was established 
which had in 1907 a membership of 650,000 in 117 affiliated 
societies. This federation links the trade unions of the United 
Kingdom with those of other countries by its affiliation 
with the international federation of trade unions, which em- 
braces the national federations of the principal liuropcan 
countries. During recent years there lias been a noticeable 
tendency' towards the creation of federations of trade unions, 
and the absorption of the smaller by the larger societies. Trade 
unions, both in their historical development and their present 
organization, present a very great variety of constitutions. 
The oldest t>'pc is that of the local trade club, con- 
sisting of a comparatively small number of men 
following the same occupaiion in the same locality, 

A large number of unions liay'e never progressed beyond this 
primitive form of organization. The government is of the 
simplest kind, by a general assembly of all the members, while 
such officers as arc required to carry on the necessary routine 
business of the society are chosen by rotation or even by lot. 

Indisposition to concentrate power in the hands of per- 
manent officers and a tendency to divide the business of manage- 
ment equally among all the members, instead of delegating 
authority to a few' chosen reprcsentatK'cs, arc leading character- 
istics of trade unions in this primitive form. The organization 
here described, even if adecjuatc for ordinary' current require- 
ments, is ill suited for conducting a contest with employers, 
and accordingly in times of strife an improvised “ strike com- 
mittee*’ often comes into existence and practically governs 
the conduct of the dispute. No doubt this double constitution 
of the old trade clu)> as a loosely organized friendly society', 
converting itself at times into a more or less secret strike 
combination ruled b\' an irresponsible committee, is to be traced 
to the time when trade unions as such were illegal com- 
binations and had to carry' out their objects under the guise of 
friendly societies. The Friendly Society of Ironfounders 
(established in 1809), though it has to a great extent out- 
grown its primitive constitution, retains in its name the mark 
of its origin, while the goy^rnment of the London Society' 
of Bookbinders, by mass meeting of its members, offers an 
example of the persistence of traditional methods under wholly 
changed conditions. The Sheffield trade clul>s, responsible 
for the outrages which led to the appointment of the Trade 
Union Commission in 1867, and subsequently to the passage 
of the Trade Union Acts, conformed as a rule to the primith'c 
type. At the present time oy'cr 750 trade unions arc known 
to exist which arc purely local in character, with no branches. 
The next st(*p in trade union evolution seems to have generally 
been an alliance or federation of two or more lo(^ clulxs 
belonging to the same trade. Tliis federation would make it 
necessary' to provide some machinery for common management, 
the simplest and crudest expedient being for each of the allied 
clubs to act in rotation as the governing brancli. Thus the 
government of the federation or amalgamated society was 
at any given time confided to the members of a single locality, 
and the seat of government was periodically shifted. Some 
federal societies (e.g. the Mutual Association of Journeymen 
Coopers) still retain this primitive form of government. 

As the tendency develops for local clubs to unite, the necessity 
of permanent officials to cope with the growing business of tlu' 
amalgamation caused the institution of a paid secretary (usually 
elected by the whole body of members), and this led naturally 
to the fixing of the seat of administration at a particular centre 
instead of rotating among the branches. Some continuity of 
polic)' and of office tradition was thus made possible, but the 
executive committee almost invariably continued to consist of 
the local committee of the district where the seat of government 
happened to be. Thus up to 1892 the business of the Amalga- 
mated Society of Engineers, a society with hundreds of branches 
all oy'cr the United Kingdom and even abroad, was conducted by 
a committee elected by the London branches. The Boilermakers* 
continued a somewhat similar form of go^'emment up to 1895, 
and many great societies, f.g. the Amalgamated Society of 
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(. arpentcrs and Joiners, continue a somewhat similar system to 
the present day. 

The plan of entrusting the government of a national society 
to a local executive has obvious conveniences, where the society 
consists of a body of working men scattered over a large area and 
with no leisure for travelling. But the control exercised by a 
locally elected committee over a general secretar)- deriving his 
authority not from them but from the vote of a much wider 
constituency, could hardly be expected to be very effective; 
\vhile the expedients of referring all important questions to a vote 
of the whole body of members, and of summoning at periodical 
interv'als special delegate meetings to revise the rules, have 
proved in practice but clumsy substitutes for the permanent 
control and direction of the executive officers by a representative 
council. Quite as ineffective in some cases has been the authoriU 
<»f a mere local executive over the committees of other districts. 
Accordingly, some of the largest “ amalgamated ” unions have 
now adopted a representative system of government. Thus in 
3 8()2 the Engineers revised their rules so as to provide for the 
election of the executive council by vote of all the members divided 
into eight equal electoral districts. The members of council so 
elected are permanent paid officials, devoting all their time to 
The work of the society. The general secretary, however, con- 
tinues to be chosen by the whole body of members, while th(^ 
responsibility of the council is also weakened by the institution 
oi “ district delegates ” nominally responsible to them, but 
chosen by direct election in the various districts. (This division 
of authority and consequent weakness of responsibility was one 
i»f the causes of the state of things which led to the great engineer- 
ing dispute of 1897, and it also led to a deadlock in negotiations 
(HI the north-cast coast in 1908, the executive being pow'erless to 
enforce its views.) The Boilermakers adof)led the system of a 
permanent executive in T895. 

In the case of certain highly loc'alized industries, such as 
cotton and coal, the conditions have admitted of a somewhat 
<liffercnl form of constitution from that described above. Thus 
the Amalgiimated Association of Operative Cotton-Spinners is a 
luleral organization, consisting of a number of local associations, 
all, however, situated within a comparatively small area. The 
governing bodies of the association are — (1) u quarterly meeting 
of about a hundred representatives of the districts; (2) an 
extH'uti\ c committee of thirteen cho-sen by the above represen- 
tative meeting, of whom seven must be working spinners and the 
other six arc usually permanent district officials; (3) a sub- 
council to transact the ordinar)' daily work of the association, 
consisting of the six official members referred to above. The 
secretary is chosen by the representative meeting, and engages 
his own office assistants. Here we have the familiar features of 
representative institutions — a large legislative body, a small 
executive chosen by and responsible to this body, and a still 
Miialler group of permanent officials to transact ordinary business. 

Iviistly, there are some large societies constituted not by the 
aggregation of local clubs or the federation of neighbouring 
associalion.s, but originally founded as “ national societies ” 
divided into districts and branches for administrative conveni- 
ent. An example is the Amalgamated Society of Railway 
Servants, founded in 1872. 

Besides the tendency of the national society with branches to 
swallow up the local trade club, there is a further tendency among 
the larger societies to form federations for certain common pur- 
poses. Such federations arc to be distinguished from national 
trade unions, inasmuch as their members arc societies and not 
individuals, and as a rule their powers over their constituent 
organizations are limited to certain specific objects. On the other 
hand, they arc more than merely consultative bodies (such as 
local trades councils). 

Some federations consist of unions in the same industry in 
different districts (c.g. the Miners^ Federation). “ Single trade ” 
federations like this have usually considerable powers, including 
that of imposing levies. 

In the cotton-spinning trade, the trade union organization 
has a federal character, and the Amalgamated Association of 
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Operative Cotton Spinners, in spite of its name, is, strictly 
speaking, a federation. 

Other federations (e.g. in the building trade) arc formed of 
allied trades in the same locality, and usually have little executive 
power. The Federation of Engineering and Shipbuilding Trades 
has among its objects the settlement of disputes between membens 
of its constituent societies as to the limits of their work. Some 
federations aim at embracing societies in all kinds of industries, 
but as a rule such organizations have not proved long-lived. 
The most recent example is the “ General Federation of Trade 
Unions,'’ fomicd in 1899, referred to above. 

Since 1866 a congress of dt^legates from trade imioms has met 
j annually for discussion ; and a parliamentary committee elected 
by this congress watches over matters in which trade unions are 
I interested during the ensuing year. 

The principal object of every trade union is to protect the 
trade interests of its members, and to strengthen their jwsition 
in bargaining with their employers with regard to the 
conditions under which they work. The chief means 
by which they seek to attain these objects (apart 
from political methods such as the promotion of legislation or of 
administrative action by public authorities) are twofold : viz. 
the support of members when engaged in a collective dispute with 
employers by the ])aymenl of “ dispute ” benefit, and the insur- 
ance of members against loss from want of work by the payment 
of “ unemployed " benefit, so as to enable them to refuse any 
terms of employment inferior to those recognized by the trade 
union. All trade unions in one form or another provide “ dis- 
pute ” benefit, but a separate “ unemployed " benefit is by no 
means universal, though, except in certain groups of trades, it is 
usual among more powerful and well established societies. Thus 
in the mining, clothing, and even many branches of the building 
trades, comparatively little is spent l)y trade unions on “ un- 
employed " benefit, while, on the other hand, in the metal, 
engineering, shipbuilding, printing and other trades a large 
proportion of the total expenditure is devoted to this object 
(see Statistics below). In some important societies, such as 
the Amalgamated Society of Engineers, “ unemployed ” and 
“ di.spute " benefits are mixed up together, members engaged 
in a dispute receiving an addition of 5s. per week (known as 
“ contingent " benefit) to the ordinaiy’ out-of-work pay (known 
as “ donation ”). 

Unemployed benefit may, of course, be regarded as a “friendly ” 
benefit, i.e. a provision against one class of the casualties t(» 
which a workman is exposed- - the loss of employment tlirough 
slackness of trade. But in practice it also operates as a method 
of maintaining the *’ standard rate of wages, members being 
entitled to it who could obtain employment, but only on con- 
ditions disapproved by the society or branch. 

The conditions under wliich the members of a union are 
entitled to financial support in a strike vary in different societies, 
and are prescribed in the rules. Usually, though the initiative 
may come from the localities, the central executive must approve 
of the strike before it takes place, and may at any time declare it 
lo be closed, though in some societies the central authority is 
often unwilling to take the responsibility of curbing its members 
by exercising its powers in this respect. 

“ Dispute " and “ unemployed " benefits are the only ones 
which are specially characteristic of trade unions, and as regards 
the latter benefit, it may be said that trade unions have hitherto 
been the only form of organization capable of meeting the 
difficulties ari.sing from “ malingering.” Most of the more 
firmly established unions, however, add to their trade functions 
those of friendly societies, providing sick, accident, superannua- 
tion, and funeral benefits, or some of these. The position of a 
trade union, however, with regard to these benefits differs very 
materially from that of a friendly society. The trade union is 
under no legally enforceable contract with its members to provide 
the stipulated benefits : it can change their scale, or even abolish 
them, by vote of its members, and a member who has contributed 
for years in hope of receiving them has no legal redress. Again, 
a member excluded from the society for some “ trade ” reason 
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incidentally loses all claim to friendly benefits* The funds of a 
trade union applicable to trade and friendly purposes are never 
kept distinct (in the few cases in which some distinction is 
attempted, the society may “ borrow ** from the one fund in 
aid of the other in case of emergency); and a prolonged strike 
or depression of trade may so deplete the funds as to make 
it impossible for the society to meet its engagements as 
regards sickness or superannuation. Thus the friendly society 
operations of trade unions have strictly no actuarial basis, and 
in some cases the scale of contribution and benefit have been 
fixed with little regard to ultimate solvency. 

On the other hand, the power of levying and varying the scale 
of contributions adds to some extent to the financial stability 
of the funds, and the provision of friendly ” as well as “ trade ” 
benefits by a trade union undoubtedly gives strength and 
continuity to the society, and increases its power of discipline 
over its members. Societies that only provide “ dispute pay 
are exposed to violent oscillations of membership, and also to a 
dangerous temptation to rush into an ill-considered strike owing 
to the mere accumulation of funds which can be used for no 
otlier purpose. 

The statistics of trade union expenditure on benefits of various 
classes are given below. Of the 100 principal unions, all provide 
dispute benefit; 79 in the year 1905 provided unemployed benefit 
(including in some cases travelling pay); 79 sick or accident 
benefit; 37 superannuation benefit; and 87 funeral benefit; 
32 unions providing all four classes of benefit. 

One of the most important functions of trade unions in many 
industries is the negotiation of agreements with employers and 
employers’ associations for the regulation of the conditions of 
employment in those industries. While undoubtedly the power 
of withdrawing its members from employment in the last resort 
adds to the power of a trade union in such negotiations, many of 
the most important agreements by wliich the conditions of labour 
of large bodies of workmen are governed are habitually con- 
cluded, and from time to time revised, by conferences of repre- 
sentatives of the trade union and employers without any strike 
taking place. To the functions of trade unions as fighting 
organizations and as friendly benefit societies should therefore 
be added that of providing the necessary machinery and basis 
for the conclusion of industrial agreements between bodies of 
workpeople and their employers (see Arbitration and Concilia- 
tion and Strikes and Lock-outs). 

While the broad objects of trade union policy arc generally 
similar, their methods and features vary greatly in detail. 
Among the objects most frequently met with (besides those of 
raising wages and shortening hours, which may be said to be 
universal) are the enforcement of a “minimum” wage; the 
limitation of overtime ; the restriction of numbers in the trade 
through the limitation of apprentices, or the regulation of the 
age of entrance; the restriction or regulation of piecew'ork (in 
trades accustomed to “time” work); the preservation for 
members of the trade of the exclusive right to perform certain 
classes of work claimed by other trades (leading to so-called 
“ demarcation ” disputes); resistance to the encroachment of 
labourers on work considered to be “ skilled ” (leading to disputes 
as to the class of persons to be employed on machines, &c.); and 
the securing of a monopoly of employment for members of the 
union by a refusal to work with non-unionists. 


Year. 

Number of 
Unions. 

Membership 
of Unions.* 

1897 

1292 

1,622,713 

1898 

1261 

1.659,480 

1899 

J255 

Xi 82«.755 

1900 

1244 

1,928,035 

lOOX 

1238 

1,939.585 

1902 

1203 

1,925.800 

1903 

1187 

1,903,596 

1904 

1153 

1.864,374 

1905 

113O 

1,887,823 

1906 

I 16 t 

2,106,283 


The statistics of trade unions are very complete for recent yews, 
but for earlier years the records are so fragmentary that it is im- 
possible to give exact figures showing the total growth stmtimticM 
of trade unions over a long period. The table at 
foot of preceding column, based on the statistics published by the 
board of trade, shows the number and membership of all trade unions 
in the United Kingdom making continuous returns for each of the 
ten years 1897 to 1906. 

The fluctuations in membership correspond in the main to the 
oscillations of trade, membership declining in the years of depression 
and increasing with the revival of trade. The decline in the number 
oi se^^arate unions is cliicfiy due to the growing tendency to amalga- 
mate into large societies. 

The following table shows the distribution of trade unions among 
the various groups of trades in 1905 ; — 



1 s 

Membership in 1905. 

Groups of Unions. j 

a'sl 

a 

Number. 

Percentage 
of Total. 

Mining and quarrying .... 

68 

495.908 

26 

Metal engineering and shipbuilding 

222 

339, 

18 

Textile 

253 

239,539 

205,383 

13 

Building 

lOI 

II 

Railway, dock and other transport 

55 

162,563 

9 

Public employment 

Printing, bookbinding and paper. 

48 

40 

72.182 
62 ,368 

4 

3 

Cluthing 

35 

60/407 

3 

Wood-working and furnishing . 

100 

40,115 

2 

General labour 

18 

96,094 

1 5 

All other unions 

196 

113,922 

1 0 

Total . . . 

1 1136 

i,887,K2j 

100 


' Includes a small number of members abroad. 


This table shows that the strength of trade unionism lies in the 
five first-named groups of trades— mining ; metal engineering and 
sliipbuilding ; textile; building; and railway, dock and other trans- 
port — which among them account for over three-quarters of the 
total membership. 

In agriculture, trade unionism is at present practically non- 
existent, but in 1875 there were important unions of agricultural 
labourers, though at no time did they include any considerable 
proportion of the total agricultural population. 

Taking the men belonging to all trade unions together, we find 
that their number does hot amount to more than about one in five 
of the adult men who belong to the classes from which trade unionists 
are drawn. Only in a few groups do trade unionists form a high 
percentage of tlie total working i)opulation, e,g. coal-mining anti 
cotton manufacture. The nuniber of women belonging to trade 
unions at the end of 1906 was 162,453. distributed among 156 unions, 
of which, however, only 28 consisted exclusively of women. The 
great bulk of women trade unionists arc found in the cotton trade, 
in which they actually outnumber the male members. Of all the 
women emj)loyed in factories and workshops, about one in twelve 
belongs to a trade union. 

Tlic a>^ailable statistics with regard to the financial resources of 
trade unions, and their expenditure on various objects, arc not so 
complete as those of membership, as tins board of trade figures 
only relate to 100 of tlie principal unions. As, however, these 
unions include nearly tv’o-thirds of the total membership, the 
figures showing their “financial position may be accepted as being 
representative of the whole number of societies. In 1906 the 
income of these 100 societies was £2,344,157 or 36s. 9jd. per head; 
and their expenditure £1,958. (>76 or 30s, gd. per head; and at the 
end of llit‘ year the funds in hand amounted to £5, 198,536 or Sis. 7jd, 
lH?r head. 

The actual rates of contribution x>er member vary greatly among 
the unions— from 7s. up to £4 per annum. Generally speaking, 
the highest income per member is found among the unions in the 
metal, engineering and shipbuilding group, where in 1905 it averaged 
5S. 7id.. while the average in the mining unions was only 

, 48* I id . , and among dock labourers still lower. The metal trades 
and the textile unions appear to hold the highest amount of funds 
compared with their muinborsliip, the amounts at the end of 1903 
being £6, 3s. 8J<1. and £6, os. 3d. per head respectively in these groups, 
while in the building trade unions it was only t8s. jS^d. and in some 
societies of unskilled labourer.s far less than this. 

The main items of expenditure of trade unions are “ dispute " 
benefit, “ unemployed " benefit, various friendly benefits (including 
sick and accitlent, superannuation and funeral), and working ex- 
penses. The proportions of expenditure on these various objects 
naturally vary greatly in differesnt groups of unions, and also in 
difiterent years, some’ of the items being aficcted largely by the 
general state oi employment, and the occurrence or absence of im- 
portant disputes. On the basis, however, of an average of the ten 
years 1897-1906, the following analysis of the proportionate expendi- 
riire of the 100 principal unions on various classes of objects has 
been made : on disputes, t.V4% ; on unemployed, 22*1 % ; on friendly 
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benefits (other than unemployed 42* 5 %; on working expenses 
22 %. The 42*5 % of expenditure on friendly benefits is made up 
of 19' I % on sick and accident, 12*4 % on superannuation and xi % 
en funeral and other benefits. 

The mining unions devoted 28*6 % of their expenditure to the 
support of disputes (friendly benefits in this industry being largely 
provided by other agencies), while the unions in tlie printing and 
bookbinding trades only used 3‘9 % for this object, over three- 
quarters of their expenditure going to unemployed or friendly 
benefits. As illustrations of the variation in the expenditure by 
the satme group of unions on a particular object from year to year, 
it may be stated that withm tne ten years' period referred to the 
annual expenditure of tlie metal, engineenng and shipbuilding 
group on disputes varied from :£5i4,637 in 1897. the year of the 
great engineering dispute, to £i 3 , 266 in 1 899. Again, the expenditure 
of the same group of unions on unemployed benefit varied from 
^80,512 in 1899 to £303,749 in 1904, The burden of superannuation 
payments by the 100 unions has steadily increased during the ten 
years from £137,813 in 1896 to £306,089 in 1906. 

At the end of 190O there were 89 federations, including societies 
with a gross membership of over a million and three-quarters, but 
a considerable deduction must be made from this total on account 
of duplication. In the same year 231 " trades councils " were 
known to exist, with an affiliated membership of over 895,ot>o. 

The number of employers* associations and federations known 
to exist in the United 'Kingdom in 1906 was 953, including 60 
federations and national associations. Of the total number of 
associations 398 are in the building trades. 

II.~Foreicn ANT) Colonial 

Modern trade unionism has had its chief development in Eng- 
lish-speaking countries, and especially in the United Kingdom, 
where the conditions necessary for its growth have been present 
to the fullest extent. With some exceptions, such unions as 
are found elsewhere are either derived or copied from English 
organizations, or are associations with politi(^al objects. It is 
therefore unnecessary to give more than a brief summary of the 
position of trade unions in some of the principal countries and 
colonies outside the United Kingdom (for United Slates see IV. 
below). 

Germany . — In Germany the majority of trade unions are of 
a political character, being closely connected with the Social 
Democratic party. These Socialist trade unions, termed 
“ Gewerkschaften,” were started by a congress held at Berlin in 
1868, under the auspices of Fritschcr and Schweitzer, two fol- 
lowers of Lassalle. In 1878 many of them were dissolved under 
the law prohibiting socialistic organizations, but shortly after 
their place was taken by local unions termed “ Fachvercine,’’ 
which ostensibly abstained from politics, but which in various 
ways succeeded in evading the law and carrying on the work 
of the Gewerkschaften. In 1887 a general committee of the 
German Gewerkschaften was formed, and in 1890 the General 
Commission of Trade U nions in Germany was established . Later 
years of prosperous trade have been marked by a rapid growth 
in the strength of trade unions in Germany. 

The Social Democratic (Gewerkschaften) trade union.s included 
in 1907 a membership of 1,886,147 as compared with 743.296 in 
1902 and 419,162 m 1897. Of the total number of members in 
1907, i,865.5o&belonged to branches affiliated to central federations; 
the membershm of non-federated local unions being returned as 
only 20,641. The income of the federated trade unions in 1907 
was £2,569,839, or over 27s. per member as compared with £554,887 
(or about 15s. per member) in 1902 and £204.185 (or about los. 
per member) in 1897, and the expenditure in the same years to 
£2,156,126. £500,276 and £x 77,140 respectively. Of the 61 federa- 
tions in existence in IQ07, 43 paid travelling benefit, 42 paid unem- 
ployed l)enefit, 47 paid sick benefit and 57 paid funeral, removal 
and special allowance. 

Another group of trade unions in Germany, less important as 
regards number and membership than the above, arc the " Gewerk- 
vereine," or non-political trade unions, sometimes known as " Hirsch- 
Dunckcr *' unions, from the names cf their founders. These unions 
were first formed in 1868. immediately after the Berlin congress 
referred to above. They were directly modelled on British trade 
unions. Since 1876 Social Democrats have been excluded. In 
their earlier years these unions suffered in membership from a serie.s 
ol unsuccessful strikes, and of late years they have been mostly 
benefit societies. In 1907 the Geweiicvereine embraced 108.889 
members. Their income amounted to £77,068 in 1907 and Uietr 
expenditure to £71,717^ 

Another group of unions, the Christian trade unions (Christliche 
Gewerkvereine), was formed in 1894. In 1907 the membership of 
^is group was 354, 760. The income of these unions in 1907 was { 


£225.821, and the expenditure £167,867. Besides these groups of 
unions there were a number of independent societies with a member- 
ship of 96.684 in 1907. 

, It will be seen that German trade unions of one type or another 
included a membership ol nearly two and a half millions in 1907, 
their membership having more than doubled in the last five years. 

France . — In France combinations of workmen as well as of 
employers were proliibited by the laws of the i4tli of June and the 
28th of September 1792, which overthrew the old gild or corpora- 
tion system. They were also pcnaliz(?d under various articles 
of the Penal Code, and it was not till 1864 that the prohibition 
was modified by law. At present the statu.s of trade unions in 
France is regulated by the law of 1884, which repealed that of 
1791 and modified the articles of the Penal (?.ode so far as regards 
professional syndicates of employers or workmen. Since then 
there has been a considerable growth of workmen’s unions, which 
in 1906 numbered 5322 with a membership of 896,012. Of the 
unions in existence in 1906, 3675 with a membership of 752,362 
belonged to 187 federations. There is, however, some dupli- 
cation owii^ to the fact that some unions bdong to more ilian 
one federation. In 1906 there were 260,869 members of unions in 
the transport, warehousing, &c., groups of trades, 103,835 in the 
metal, 73,126 in the mining and quarrying, 78,854 in the textile, 
66,678 in the building, 51,407 in the agricultural, forestry, fishing 
and cattle breeding, 48,353 in the food pn*paration trades and 
the remainder in various other trades. 

Austria , — Apart from tlie Austrian gilds, membership of which 
is compulsory for persons engaged in non-factory handicrafts and 
trades (under a law of 1883) and in mining (under a law of 1896), 
there are a certain number of trade unions in Austria, though 
freedom of combined action among workmen is less complete 
tlian in many otlier European countries. Such right of combina- 
tion as exists rests on the law of 1870, which removed the restric- 
tions imposed by the Penal Code on combinations for influencing 
tlie conditions of labour. I’hc impulse given to the formation 
of unions by this law, and by Uie advantages gained for the work- 
men during the years of prosperous tr«de that immediately 
followed, received a severe check during the succeeding depres- 
sion of trade, when Uiese advanUiges were mostly lost. 'J'rade 
unionism did not revive until i888, from which time the unions 
formed have mostly been on a Social Democratic basis, the 
majority being affiliated to a central organization in Vienna. 

Since 1901 statistics relating to tlie trade unions of Austria have 
been published annually by tlic Central Trade Union Cominission 
(Gewcrkscliafts-Kommission) at Vienna. In 1907 Diere were 5156 
trade unions in particular trades, with a membeishi]) oi 501.094, 
affiliated to the Social Democratic trade unions (Gewcrkscnailen). 
Of tlic total number of unions, 49 were contra! unions, 77 v.'cre district 
unions and 5030 were local unions. Of the total number of members 
454.693 were males and 4(1.401 were females. The greatest lucmbtjr- 
ship, 84,085 in 1907, is sliown to have been in the metal euginecring 
and shipbuilding group of industries, the building trades coming 
next with 68.543 members. The transport trades showed a member- 
ship of 61,744, and the textile trades, 51.632. The chemical, gla.ss 
and pottery trades included 54,469 members and the worxl working 
and furnishing grou}> included 36,502 meml>ers. Food and tobacco 
trade.s accounted for 32. (>79, and mining and quarrying for 30,715 
memljcrs. 

The total receipts of the trade unions in 1907 amounted to £ 338 . 3^^5 
and the total expenditure to £297,822, excluding receipts and ex- 
l>enditure for disputes. The expenditure on account oi disputes, 
ior which £136,822 was collected by special free organizations of 
the branch unions, amounted to £76.066 in 1907. 

There are besides these unions a number of general unions not 
confined to one trade, and trade-clubs — educational associations 
discharging to a greater or less extent trade union functions. These 
associations have, however, been excluded from the .statistics 
published by the Gcwerkschafts Korn m ission as not being trade 
unions proper. 

Hungary , — The trade union movement in Hungary is of very 
recent growth. The mcmbersliip oi unions affiliated to the Central 
Federation at the end of 1907 is given in the VolhwirtschalUiche 
Mitieilungen aus Ungam as 130,192, compared with 129,332 at the 
end of 1906. Independent local unions had a membership of 11,8,38 
at tihe end of 1907. The largest groups of organized workers are in 
the building trade (3 5 >630), metal workers (27,732), railway employees 
(17,192) and wood- workers (14,665). 

Italy , — The Bolletino of the bureau of laliour for August 1908 
states that the membenMp oi trade unions at the beginning of 
1908 numbered I9X|599 (in 2550 local unions). Included in the 
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membership of 1908 are 48,877 building trades ^vorkers, 40,000 
railway employes, and 17,110 mcial-tradc workers. The agricul- 
tural labourers' trade unions were stated to have a membership of 
425,983 at the beginning of 1908 as compared with 273,698 at the 
beginning of 1907. 

Denmafk.—ln 1907 there were 99,052 members of X249 trade 
unions in Denmark, and of these 78,081 were in unions affiliated 
to the National Federation. The largest unions in the Federation 
are those of the general labourers with 22,660 members; black- 
smiths and machinists w'ith 8000 members; masons, 5300 members; 
railway employes, 4990 members; cai-penters, 3855 members; textile 
workers, 3700 members; and cabinet-makers, 3590 members. 

Sweden , — In Sweden there were, in 1906, 126,272 members of 
1 506 trade unions, and of these 30,645 were factory workers (trades 
not specified), 24,485 were in unions connected with the metal 
trades, 10,706 were in the transport trades, 17,862 were in the wood- 
working trades, 7132 were in the food, &c. , trades, 6602 were in the 
building trades, and 6005 were in the clothing trades. 

Norway , — The trade union movement in Norway date.s practically 
trom 1884. At the end of 1906 there were 25,339 members of trade 
unions, as compared with 16,087 at the end of 1905. Of the member- 
ship in 1905, 5277 were iron and metal workers, 4910 journeymen 
(iactory workers), and 1117 printers. 

Holland . — In 1893 a National Labour Secretariat was formed, 
to wliich, in 1899, 45 societies with 13,050 mcml.ers were said to l>e 
affiliated. After a general striker in April 1903 the mcmbcrsliip 
of trade unions in Holland decreased contiiclcrably, the Secretariat 
losing half its members and several trade unions dissolving. In 
1906 it was stated in the International Report of the Trade Union 
Movement that a new national centre of unions had been formed 
with trade unions affiliated to it, having a membership of 26,227, 
while the old centre .still continued with a membersliip of 5000. 
'I'hc Diamond Workers' Federation, with a membersliip of over 
8000, was affiliated with the new national centre. 

The total number of members of trade unions at the end of 1906 
i.N given as 128,845, 33,125 of the.se belonging to Christian organisa- 
tions, while 95 >720 belonged to other organizations. 

Belgium . — The status of trade unions in Belgium is regulated by 
law of iSg8, under which they can be incorjioratetl, provided 
that their objects are non-political and are confined to the further- 
ance of the interests of particular trades. Belgian trade unions, 
nevertheless, arc mostly political in character, the majority being 
connected cither with the Socialist-Labour, Catholic or LilKTiu 
]>arties. The membership of the Socialist-J.^vbour group of unions 
in 1905 was 94,151, of the Catholic unions 17,81.^, of the free trade 
imion.s 34,833, and of the Liberal unions 1(185, making a grand total 
o£ 148,^83. * 

Of the 94,000 members of the Socialist-Labour unions, <»o,ooo 
are employed in mining, 11,500 in the textile industry, and 7800 
in the metal industry. Of the 17,800 in the Catholic trade unions, 
5300 arc in the textile trades, an;l 3200 in the building trades. Of 
the 35,000 in the free trade unions, 1 1 ,000 are in the textile industry', 
<V)oo in the glass industry, 3600 in the applied art trades, and 3300 
in the printing and bookbinding trades. 

Several organizations, e.g. the dinmond workers, the printers’ 
f<xieration of Brussels, &c., arc affiliated with the trade union com- 
niittw without, however, joining the political organization. The 
Cfitholic and Liberal associations also do not affiliate with the other 
organizations, 

British Dominions and Colonies. --Tmdn unionism has only 
developed to any considerable extent in a few of the industrial 
centres of the self-governing dominions. A great number of the 
unions in Canada are branches of organizations having their head- 
quarters in the United States or in England. In July 1907 the 
Canadian Labour Gazette stated tliat of the 1593 local trade 
unions known to be in existeiux*, 1346 were affiliated with central 
organizations of an international character. Besides the.se 1593 
local trade unions, there were 8 congresses and national associa- 
tions of labour, 49 trade and labour councils, and 31 federations 
of trade unions knowm to be in existence. 

Between 1876 and 1890 all the principal Australian states 
passed statutes more or less resembling the Trade Union Acts of 
the United Kingdom. A similar law was passed in New Zealand 
in 1878, but in this dominion and in some of the Australian states 
trade unions can now become incorporated and acquire a special 
legal status by registration as industrial unions under the laws 
relating to industrial conciliation and arbitration. In New 
Zealand there were, in 1906, 261 unions of workers with a member- 
ship of 29,869 and 133 unions of employers with a membership 
of 3276. In the years immediately preceding 1890 certain 
Australian unions, especially among shearers and the seamen 
and w'harf labourers, acquired great strength, and their determined 
attempts to secure a monopoly of employment for members of 
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their organizations led to prolonged l.tbour disputes in 1890 and 
1891 (see Strikes and Lock-outs), which resulted in the defeat 
of the unions and a consequent diminution of their membership 
and influence. More recently the unions have revived. They 
are encouraged by the laws relating to arbitration and concilia- 
tion, which {inter alia) permit preference for employment to l>e 
a^varded to members of trade unions in certain circumstances. 

Authorities. — For statistics of recent progress of trade tinioas, 
see reports on trade unions published by the board of trade (from 
1887 onwards). Much information respecting trade unions is 
contained in the reports of the royal commission on trade unions 
(1867) and of the royal commission on labour (1891-1894). Seti 
^.so report of royal commis.sion on trade disputes and trade 
combinations (1903-1906). The reports of the chief registrar of 
friendly societies give information with regard to trade unions 
registered under the Trade Union Acts. On the history and con- 
.stitution of trade unions the fullest information is given in Webb's 
History of Trade Unionism and Industrial Democracy ^ both of which 
contain valuable bibliograpliical a])pendices which may be consulted 
as regards other sources of information respecting British trade 
unions. On trade unions abroad (besides the reports on foreign 
countries and the colonics of the royal commission on labour), 
see Kulcmann's Die Gewerkschaftsbewegung (Jena, 1900), dealing with 
trade unions in all countries, and the bc^ard of trade “ Abstract 
of Foreign Labour Statistics " and Labour Gazette ^ both of which 
give numerous references to the foreign official .sources of information 
on trade unions, together witli a summary of the statistics which 
Ihey contain. 

II 1 .-~Economic Effects of Trade Unionism 

There is no general consensus of opinion as to the extent to 
which trade unions can attain success in achieving the objects 
which they set before themselves, or as to liow far their aetkm 
is beneficial or otheiw^ise to tlie general community. One of the 
principal obje(!ts of trade unions being to maintain and increase 
the rates of wages paid to their members, the first question w*ould 
be practically .solved if statistical evidence were available to 
connect the course of wages with the action of combinatkins. 
Such evidence, however, is inconclusive. The period of growth 
of trade unionism in Great Britain has certainly been on the whole 
I a period of rising wages. But many otlier cau.ses tending to 
raise wages have been opcrati\T over the same period, and some 
of the facts might be explained as much by tlie tendency of rising 
wages to strengthen combinations as by that of combinations to 
raise wages. 

Again, the observed fact that the rise has not been confined 
to industries in which organizations are strong might be ex^ained 
either by the supposition that the rise brought about by trade 
unions has benefited a wider circle than their membership, or 
^at the rise both within and outside the ranks of trade unions 
is due to causes other than their action. Perhaps the .strongest 
statistical evidence of the power of trade unions to affect wages in 
particular districts is afforded by the local differences of wages in 
the same trade, which, it is contended, cannot be wholly explained 
by local differences of cost of living or industrial conditions, but 
which often correspond closely to differences of strength of trade 
union organization, This argument, however, does not touch 
the question of the effect of combination on the general level 
of wages. 

Hardly more conclusive than the reasoning founded on 
statistics have been the attempts to solve the question by pure 
economic theory . During the prevalence of the old view of wages 
knowm as the “ wage-fund ” theory, combinations were usually 
held to be powerless to affect the general rate of wages, because 
they could not alter the proportion between capital and popula- 
tion, on which w'agcs were thought to depend. The question 
however, w'as reopened by the change in theory which led econo- 
mists to regard wages as depending primarily on the productivity 
of industry, and secondarily (and within comparatively narrow 
Kmits)onthc relative power of bargainingasbetweenthelabourers 
or groups of labourers and the organizers of labour. According 
to this view, the effect of combinations on the rate of wages wifi 
ultimately depend, so far as the first and most important factor 
in the problem is concerned, on their effect on the general pro- 
ductiveness of industry. Prima facie, we might expect that trade 
unionism would, on the 3vhole, restrict oroductiveness, and this 
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is undoubtedly a view widely held among employers. Strictly 
professional associations tend generally to become conservative 
so far as methods of work are concerned; and even trade unions 
which may not “ officially ’’ oppose the introduction of new pro- 
cesses and the use of machinery may nevertheless serve to focus 
and make effective the hostility felt by the artisan towards 
methods of business organization which seem to him likely to 
decrease the demand for his servic^es or to alter the conditions of 
work to his detriment. In some trades also trade unions are 
charged with encouraging or permitting their members to restrict 
the amount of work performed by them in a given time, with the 
short-sighted object of making more w'ork for others. Many 
unions have attempted also with varying degrees of success to 
keep up the value of their labour by creating an artificial scarcity 
by restricting the numbers entering the trade, and have in 
various ways sought to control the management of business to a 
degree which must restrict the freedom of experiment on W'hich 
the attainment of the maximum productiveness of industry must 
depend. By the resort to strikes — an essentially w asteful method 
of settling differences with employers — they have also to some 
extent restricted production, though the loss directly due to 
this cause is often exaggerated (stje Strikes and Lock-outs). 
Moreover, by their insistence on the payment to all workmen of a 
fixed “ minimum ” wage they have diminished the field for the 
profitable employment of the old and less capable, and may to 
some extent have discouraged the expert workman from earning 
ajid receiving the full reward of iiis extra ability. 

On the other hand, it is claimed that trade unions have in 
many cases acted in the interests of industrial pea(Hf by restrain- 
ing their members from ill-considered strikes, and that . by provid- 
ing a recognized channel through which the workmen s grievances 
may find expression, they have often assisted in adjusting 
differences which would otherwise have led to the interruption 
of production. In particular they have frequently formed a 
convenient basis on which to build a system of conciliation or 
arbitration boards by which strikes are prevented (sec Arbitra- 
tion). It is also claimed that by protecting the “ standard of 
life ” of their memlx*rs through the policy of setuiring a 
“ minimum ** rale of wages, trade unions may tentl in the 
long run to build up a physically and industrially superior 
class of workmen, and thus ultimat ely increase the efficiency of 
industry. 

The comparative weight of the above considerations differs 
according to the point of view from which the question is 
regarded. At any given time an individual employer may 
tend to feel most strongly the disadvantages of the restrictions 
under which he is placed l)y the action of a particular trade 
union, and may attach but little importance to tlie general 
effects^ in the long run, on the national output of the pressure 
which such (combinations exercise — which from the point of 
vi(;w of the general well-being of the community is l)y far 
the most important consideration. Generally speaking, any 
action of trade unions tending to diminish the efficiency and 
industry of the individual workman i.s as injurious to the com- 
munity as to the individual employer, except in .so far as such 
restriction may conceivably affect the health of the working 
community from over-strain. But the policy of “ levelling up 
the standard rate of wages, which may mean loss or ruin to 
a particular employer, may nevertheless act quite otherwise with 
respect to the national well-being, in so far as it tends to eliminate 
the “ unfit ’* employer and to concentrate the indu.stry in the 
hands of the more capable and more enterprising of the employ- 
ing cla,s.s, and in the localities most suited for the purpose. The 
pressure of rising wages has undoubtedly acted as a stimulus to 
the invention of labour-saving devices and the adoption of 
economical methods, as is shown in America, where the highest 
wages are often .seen concurrently with the lowest labour cost. 
Advocates of trade unionism sometimes lay much stress on this 
aspect of their operation. On the other hand, it must not be 
forgotten that competition, \)Oth as between different grades of 
employing ability and of local advantages, is now international, 
and that the concentration of an industry in the most suitable 
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localities and in the hands of the most capable organizers, which 
is claimed as a beneficial result of trade union action, may fm* 
any particular (H)untry mean the transference of the industry 
abroad; and this transference, especially in the case of indus- 
tries dependent on export to neutral markets, may involN C a 
considerable national los«;. 

Apart from the effect of trade unions on the total amount of 
the ** national dividend,” their supporters claim that they are 
able to alter the mode of distrilnitioii of this dividend. It i.s not 
usually claimed that they are able to affect the proportion of l la- 
total product which is paid as rent or interest for the use of the 
instruments of production, but that they can alter the ])ro- 
portions in which the residue is shared betw'een the organizers of 
labour and the manual lalKuiring class, to the advantage of the 
latter. The methods by wliich trade unions seek to acliievt* this 
result require separate examination. 

The first group of methods arc tliosc which aim at creating u 
scarcity of some particular kinti i)f labour so as to alter the 
relation of demand and .supply. The partitailar method.s em- 
ployed for this purpose have been already sufficiently rU'seribed. 
With regard to all of them it may be remarked that they arc 
ineffective as regards the raising of the general rate of wages 
throughout the country (/.c. the average income per head of the 
manual labour classes), seeing that an artificial scarcity of one 
sort of lalxiur implies a redundancy of some other kind. As 
regards the rate of wages in particular occupations there is no 
doubt but that at least for a time such methods may causes a 
considerable rise of wages, only limited at first by the imperfe*'- 
tion of the control cxcrciswl l>y the union over the number eoni- 
peting in the labour market and by llie extent to which the rise 
in the <'ost (»f production so caused is (*h(‘ekcd by the rompdiliou 
of goods imported from abroad, or of alternative commofiilies, 
or by the loss of foreign markets, or the diminution of hona/ 
demand. But as time goes on other forces of a more sul)tie 
kind tend to come into play which further limit the power 
of the combination to keep up wages through n^stricting the 
supply of labour. Besides the .substitution of alternative com- 
modities, alternative processes of production may be inventtfd, 
diminishing the demand for the services of the members of 
the ex'clusive trade union, while the artificial rise of wages 
is also likely to attract labour into the trade. 

Generally speaking, it may be said that while the artificial 
restriction of the supply of workmen in a trade may raise wages 
for a time, it calls into play forces tending to restore the ecjuili- 
brium of demand and suj>j)ly by diminishing demand, and that 
these forces grow progressively stronger as time goes on, while 
the restrictive capacity of the combination usually tends to 
diminish. This is ajxirt from the fact that restriction of the supply 
of labour entering a trade almost always involves the narrowini; 
of the field of ability from which the trade can be recruited, and 
thus a lowering of the general standard of efficiency. 

The other group of trade union methods which requires exami- 
nation is that w'hich aims at strengthening the economic position 
of the labourer by .substituting collective for individual negotia- 
tions a.s regards wages, supported by a common reserve; fund out 
of which the labourer may he maintained while waiting for his 
terms to be accepted. Undoubtedly these methods of mutual 
insurance and collective l)argaining iifforcl a powerful instrument 
for preventing “ sweating ” and for enabling the whole body of 
workmen to exacc at the earliest moment and retain to the latest 
moment the full amount of the wages which a given state of trade; 
and prices will enalde the industry to support. The cstabli.sh- 
meni of general working rules and standards of time or piece wages 
throughout a trade or district may also serve to protect the better 
and more capable employers against their more inefficient or 
unscrupulous competitors, and thus tend towards the survival 
of the “ fittest among the employing class. It is always to be 
remembered that the effect of collective bargaining is not in the 
long run one-sided. Combinations of workmen beget counter- 
combinations of employers, and the conditions of important 
industries tend to be settled more and more by treaties con- 
cluded between powerful bodies of employers and employed. 



ISO 


TRADE UNIONS [UNITED STATES 


Were the combinations on both sides which enter into these 
agreements conterminous with the entire trades which they 
represent, and especially if the trades were protected from foreign 
competition, the interests of the general unorganized mass of 
consumers might conceivably suffer from these agreements. 

As regards the future prospects of trade unions in Great 
Britain it is difficult to prophesy. The hopes of those who look 
for a universal expansion of these organizations so as to include 
the whole or the majority of the members of the manual-labour 
classes are probably extravagant. Not less chimerical is the 
expectation of the opponents of trade unions that a few defeats at 
the hands of determined employers or employers’ organizations 
will permanently cripple them and lead to their decay and extinc- 
tion. Probably for many years trade unions will include, as 
now, in their membership a powerful minority of the working 
classes, wielding an influence out of all proportion to their actual 
numbers. It is to be expected that experience and the spread of 
education may cause them gradually to abandon the rules and 
methods W'hich interfere most with the economical application 
of labour and capital to industry. 

Lastly, it may be pointed out that trade unionism has been 
the result of the growth of a class of manual workmen working 
for wages for employers who provide the materials and instru- 
ments of industry, and into whose ranks it is relatively difficult 
for the average workman to rise. It remains to be proved 
whether the class feeling which enables powerful trade unions 
to flourish can permanently be fostered and maintained except 
among workmen who expect to remain workmen most of their 
lives. If these conditions .should be materially altered, trade 
unionism in its present form must decay or undergo a profound 
alteration. (X.) 

IV.-— United States 

Trade unions in the United States are best treated from the 
broad standpoint of la))our organizations generally, f .e. associa- 
tions of wage-earners having for their general pur|}ose the 
improvement of their meml>ers, either through a lessened working 
day , increased wages, or more satisfactory rules and conditions 
of employment. They may or may not admit employers, but us 
a rule they do not admit them. Sometimes they arc formed for 
a specific purpose, like the Eight-Hours I^eague, but generally 
the>- have platforms comprehending all the demands which labour 
Lmbotir Usually makes. Laliour organizations in the United 
OrrrirtMa- States cannot be given a definite birthday . Prior to 
tioMM. ig25 there were very few of them. In colonial days 
we have hints of their existence, but their purpose was partly 
political, and their membership often consisted of politicians. 
The purpose of the Caulkers' Club, in the early days of Massa- 
chusetts, was “ to lay plans for introducing certain persons into 
places of tnist and power." Tradition has it that the word 
“ caucus " was derived from this club. It is also said that Samuel 
Adams’s father, as early as 1724, was active in the club’s work. 
There was probably a union of journeymen bakem in the city of 
New York in 1741 and of shoemakers in Philadelphia in 1792. 
The shipwrights of New York City were incorporated on the 3rd 
of April 1803, tailors and caipenlers of that city w^ere 

organized in 1 806. The New York Typographical Society was in 
existence in 1817, and was probably organized in the earh' years 
of the 19th centuIy^ Peter Force w’as its president for a time, and 
Thurlow Weed was a member. A strike occurred in Mr Weed's 
office in 1821 on account of the employment of a non-union man, 
w^ho w^as then designated a ** rat." In 1823 was organized the 
Columbian Charitable Society of Shipwrights and Caulkers of 
Boston and Charleston. 

The period from 1825 to 1S60 may be called the formative 
period. About 1825, and for some years afterwards, there was a 
general discussion of socialistic theories, growing out 
of Robert Owen’s experiments at New Lanark, in 
Scotland|and out of his communistic attempt at New 
Harmony , Indiana, i#ilr825. The wave of philosophic transcen- 
dentalism also, which swept over the countr\^ between 1825 

affected not only social but industrial life. Labour papers 
begafi to lx established. The Working Man^s Advocate^ published 


in New York City in 1825, was probably the very first American 
labour journal. Soon afterwards there appeared the Daily 
Sentinel and Yoimg America, projected by two Englishmen, 
George Henry Evans and Frederick W. Evans. TTie chief 
demands advocated by these journals were the freedom of pubHc 
lands, the breaking up of monopolies, the adoption of a general 
bankruptcy law, a lien for the labourer upon his work for his 
wages, the abolition of imprisonment for debt, equal rights for 
women with men, and the abolition of chattel and wage slavery. 
These demands vfere endorsed by over 600 newspapers. In 1830 
a Working-man’s Convention was held in Syracuse, New York, 
the outcome of which was the nomination of Ezekiel Williams 
for governor. In 1832 a delegated convention which met in the 
state house at Boston initiated the lo-hours movement. The 
Tribune (New York), under the leadership of Horace Greeley, 
was opened to the advocacy of Fourierism, and so on all hands the 
movement towards organization was helped. In 1845 the New 
England Working Man’s Association was organized, and such men 
a.s Charles A. Dana, George Ripley, Albert Brisbane, Wendell 
Phillips, William Lloyd Garrison, Theodore Parker, and others 
participated in its meetings. The first industrial congress of the 
United States was convened in the city of New York on the 12th 
of October j 845, but little came of it. Other and more important 
labour congresses were held in that city and in Chicago in 1847 
and 1850 respectively. During the latter part of the formative 
period, that is, from 1825 to i860, most of the great national 
trade unions that arc now influential were projected and organ- 
ized, though their great and rapid growth has been since the Civil 
War. The National Typographical Union was organized in 
1852, its name being changed to International in 1862 in order to 
admit Canadian members; the National Union of Hat Finishers 
in 1854; the Iron Moulders’ Union of North America on the 5th of 
July 1859; and in the same year the Machinists’ and Blacksmiths’ 
Union of North America. By i860 the national unions already 
formed numbered 26. 

During the next few years, among otlicr important organiza- 
tions, were instituted what are known as the group of railway 
brotherhoods, the oldest and largest of which is the Railway 
International Brotherhood of Locomotive Engineers. Brother* 
The grand division was founded at Detroit, Michigan, hooda. 
on the 17th of August 1863, under the name of the Brotherhood 
of the F ootboard. I’he society was reorganized under its present 
title at Indianapolis, lnd.,on the 17th of August 1864. The second 
national association of railway employes that was organized 
was the Conductors’ Brotherhood, formed at Mendota, Illinois, 
on the 6th of July 1868, by the conductors from various railways 
in the United Stales. This brotherhood was recognized, and a 
general governing board established, on the 15th of December 
of the same year. Ten years later the name of the organization 
was changed from the Conductors’ Brotherhood to the Order 
of Railroad Conductors of America. The Brotherhood of 
Locomotive Firemen was organized at Port Jervis, N.Y., on the 
I St of December 3873. The Brotherhood of Railroad Trainmen 
was organized at Oneonta, N.Y., on the 23rd of September 1883. 
It was called the Brotherhood of Railroad Brakemen until the 
I. St of January 1890, when the present name was adopted. The 
Brotherhood of Railroad Trackmen is one of the younger and 
smaller organizations. The first efforts to found it were made 
in the spring of 1887, but its permanent organization took place 
a year later. The Brotherhood of Railroad Carmen of America 
was founded on the 9th of September 1890, by the consolidation 
of the Carmen’s Mutual Aid Association, the Brotherhood of 
Railroad Car Repairers, the Car Inspectors, Repairers and 
Oilers’ Protective Association and the Brotherhood of Railroad 
Carmen of Canada. The Switchmen’s Union of North America 
is the outgrowth of the Switchmen’s Mutual Aid Association, 
the present organization dating from 1897. Several of these 
raihvay brotherhoods suffered materially in their membership 
and influence through the organization of the American 
Railway Union in 1893. 

The Cigar-Makers’ National Union dates from 1864, the 
Bricklayers’ and Masons’ International Union from the 17th of 
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October 1865^ the United States Wool Hat Finishers’ Association 
from 1869 and the National Union of Horseshoers of the United 
States from 1875. The Amalgamated Association of Iron and 
Steel Workers resulted^ as its name signihes^ from the consolida- 
tion of various other orders and societies, the present order 
being organized at Pittsburg in August 1876. The consolidated 
societies were known previously to the new order 
things as the United Sons of Vulcan, the Associated 
Brotherhood of Iron and Steel Heaters, Rollers and 
Roughers of the United States, and the Iron and Steel Roll 
Hands’ Union. The oldest was the United Sons of Vulcan, 
originating in Pittsburg on the 17th of April 1858, and afterwards 
called the Iron City Forge. The organization is now known as 
the Amalgamated Association of Iron, Steel and Tin Workers. 
The Granite Cutlers’ National Union was organized in 1877, 
Brotherhood of Carpenters and Joiners in 1881 and the Journey- 
men Bakers’ National Union in 1886. 

There have also been attempts to organize labour on a 
general or universal plan. The first of these was the Inter- 
national Association of Working-men, known as the Inter- 
national,” which was organized in London in the autumn of 
1S64. This society sought to associate working-men wherever 
manufacturing has been extended. The International grew 
for a while, but never at any time had a member- 
MtioamL' exceeding 100,000 and probably never o\'^er 

50,000. It did not extend to the United Staler with 
much force; certainly no large number of the w'orking-men of the 
countr)’ were involved in it, and branches v/ere not organized 
in the union until 1870 or 1871. 

The second attempt w^as the Noble Order of Knights of Labour 
of America, which was founded in Philadelphia on Thanks- 
giving Day 1869, through the efforts of Uriah S. 
Stephens and six associates, all garment-cutters. 
For several years the garment-cutters of Philadelphia 
had been organized as a trade union, but iailed to maintain 
satisfactory rates of wages. Dissatisfaction prevailed, and 
resulted in the autumn of 1869 in the disbandment of the union. 
Stephens, who was a far-seeing man, and anticipated the dis- 
ruption of his union, had prepared the outlines of a plan for an 
organization embracing, as he said, “ all branches of honourable 
toil.” He advocated education, co-operation and an intelligent 
use of the ballot as the proper means for gradually abolishing 
the present wa^gc-system. The order had a varied career. 
Mr Stephens, him.self a Mason, brought into the ritual of the 
new order many of the features of speculative Ma5<jnr>\ The 
obligations were in the nature of oaths, taken with much 
solemnity upon the Bible, and the members were sworn to the 
strictest secrecy. The order was known for a long time as 
'^Five Stars,” that designation being used in printing and 
writing. Many expressions taken from Greek literature were 
introduced into the ceremonies. The instructions given to 
every person admitted into the order are perhaps the best 
exponent of the nature of the ritual ; — 

Labour is noble and holy. To defend it from dc/?radation ; to 
divest it of the evils to body, mind and estate which ignorance 
and greed have imposed; to rescue the toiler from the grasp of the 
selfish— 'is a work worthy of tlie noblest and best of our race. In 
all the multifarious branches of trade capital has its combinations; 
and, whether intended or not, they crush the manly hopes of labour 
and trample poor humanity in the dust. We mean no conflict 
w'ith legitimate cnteq^risc, no antagonism to necessary capital, 
but men, in their haste and greed, blinded by self-interests, overlook 
the interests of others and sometimes violate the rights of those 
they deem helpless. We mean to uphold the dignity of labour, to 
affirm the nobility of all who earn their bread by the sweat of their 
brows. Wc mean to create a healthy public opinion on the subject 
of labour (the only creator of values), and the justice of its receiving 
a full, just share of the values or capital it his created. Wc shall, 
with all our strength, sumx>rt laws made to harmonize the interests 
of labour and capital, and also those laws which tend to lighten the 
exhaustiveness of toil. To pause in his toil, to devote to his own 
interests to gather a knowledge of the world's commerce, to 
unite, combine and co-operate in the great army of peace and 
industry, to nourish and cherish, build and devel<^, the temple he 
lives in, is the highest and noblest duty of man to himself, to his 
iellow-mcn, and to his Creator. 
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The ritual was neither printed nor witten, and in all prol)abiUty 
there is not now in existence a copy of it. So lor^ os the utmost 
secrecy was retained the order did not grow rapidly ; gradually 
it lost its secrecy and worked on more general plans. From 
the best evidence that can be secured it is probable that the 
first iocsl assembly of the Knights of Labour was organized 
as early as 1873 in Philadelphia. Attempts at outside organiza- 
tion had been unsuccessful. The second assembly consisted 
of ship carpenters and caulkers employed in Cramp’s shipyard. 
After this tlie order spread quite rapidly, 20 assemblies being 
organized in Philadelphia during 1873. A district assembly, 
consisting of delegates from local assemblies in Philadelphia, 
met in that city on Christinas Day 1873 .and organized Di.strict 
Assembly No. r. The order increased during the years follow- 
ing this action, and in 1877 delegates w'ere chosen to organize a 
general assembly. The.se delegates met at Reading, Pennsylvania, 
on the ist of January 1878, and organized riie first gt‘neral 
assembly, Mr Stephens, the founder, presiding a.s temporary 
( hairman. Seven states were represented. General assemblies 
have been held each year since that time, and changes in the 
constitution or work of tlie (/rdcr have been the subject of vvarm 
discussion. At the meeting of the first general assembly the 
membership must have been small, probably only a few 
thousand. It did not reach 50,000 till five years later. The 
general assembly of 1880, at Pittsburg, denounced strikes us 
injurious and not worthy of support except in extreme cases. 
At the fifth session, at Detroit, in 1881, the most important 
actions in the history of the order were taken, and from this 
session the rapid growth of the order may be dated. The 
assembly then dei'lared that on and after the 1st of January 1882 
the name and objects of tlie orderr should be made public. 
It also declared that women should be admitted upon an equal 
footing with men, and a strong ('.ommittce was appointed to 
revise the constitution and the ritual. At the next general 
assembly, .Septembt;r 1882, in New York, the revised coastiiu- 
tion was adopted, us well as laws and regulations for support- 
ing strikes. After this the order began to grow rapidly. It 
antagonized the trade unions, the contention being that the 
order embraced higher and grander principles tlian those 
underlying the organization of the former. The trade unions 
in existence at that lime struggled to preserve their organiza- 
tions against what they considered the encroachment of the 
Knights of Labour. The high-water mark of the order was 
probably during 1883, 1884, 1885 and 1886, when, accord- 
ing to the very best information, it numbered not less than 
1,000; 000 members. In 1900 its membership was estimated 
at a])OUt 1 30,000. 

The order of the Knights of Labour is based on the federal plan, 
and has a hierarchy of ussomblies — the local assembly, the district 
assembly, lluj stale and the general ussembly. The 
officers of the local assembly consist of a master 
workman, worthy foreman, venerable sage, recording 
secretary, financial secretary, treasurer, worthy inspector, 
almoner, statistician and some minor officers. These are elected 
semi-annually by ballot or by acclamation. The district assembly 
is composed of duly accredited delegates from at least five 
local assemblies, and is the highest tribunal of the Knights of 
Labour within its jurisdiction under the general laws of the order. 
It has the power to levy assessments for its maintenance upon all 
locals, and has also the power to eslablish locals in the territory 
governed by it. The officers and their duties arc similar to those 
of the local assembly, excqjt that the master workman is called 
the district master workman. The constitution of the general 
assembly is a very im}>osing document, containing twenty articles. 
The assembly consists of representatives chosen by the district 
assemblies, and has full and final jurisdiction, being the highest 
tribunal of the order. It alone ])ossesses the power and authority 
to make, amend or repeal the fundamental and general laws of 
the order, to decide finally all controver.sic.s arising, and to issue 
charters to state, district and local as-semblies. The officers arc 
elected at each annual session, and their titles correspond almost 
completely wdth those of the local and district assemblies, with 
the exception tliat the word “general" takes the place of “dis- 
trict," as " general master w'orkman," &c. The general master 
workmen have been Uriah S. Stephens (the founder of the order), 
Terence V. Powderly, James K. Sovereign, John N. Parsons and 
Henry A. Hicks. The order has a publication known as the Journal 
oj the Kninhts of Labour t published at Washington, D.C 
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The third attempt to bring into one order men employed 
in different vocations was the American Railway Union^ 
Am0rieaa organized in Chicajgo on the 20th of June 1893. 
RMiiroMd It included all railway employ&s bom of white 
Union. parents. It was organized for the protection of 

members in all matters relating to wages and their rights as 
employes, and affirmed that such employes were entitled to a 
voice in ^ing wages and in determining conditions of employ- 
ment. The union won a great -victory on the North-Western 
railway in April 1894^ but its action in the great strikes in 
Chicago in 1894 cost it its life. Its membership reached at one 
time 150,000, 

The separate unions found tliat the co-operation of other 
unions was needed to perfect and extend their work, and 
attempts were made from time to time to organize a 
ofTmbott"* federated body. The initial steps were taken in 1866, 
when the trades assemblies of New York City and 
Baltimore called a national labour congress, the 100 delegates 
sent by 60 secret and open organizations from different trade 
unions meeting on the 20th of August. In 1867 a second con- 
vention was called to meet in Chicago, the aim being to form a 
Trades Union Congress like that existing in Great Britain. 
The National Labour Union held two conventions in 1868, 
the first in May and the other in September; it met again in 
Chicago in 1869, in Boston in 1870, in Philadelphia in 1871, and 
in Columbus, Ohio, in 1872. This closed the experience of the 
National Labour Union. During 1873, owing to the industrial 
depression, many of the trade unions were suspended. An 
industrial congress met in Rochester, N.Y., in April 1874, 
consisting of some of the leading trade unionists of the United 
States, and on the 14th of that month a convention was held 
representing the Sovereigns of Industry. 'I’he expectation was 
that the old National labour Union should be taken up. 'rhe 
Industrial Brotherhood of th<5 United States, another secret 
order, partaking largely of the cliaracter of the Knights of 
Labour, was represented in that convention. As might have been 
expected, the two ideas- -that on which the Knights of Labour 
was organized and the trade union idea — immediately became 
antagonistic, yet a platform containing most of the principles 
of the Knights of Labour was adopted. The movement ended 
with the Rcichester meeting. The years 1875 and 1876 saw 
other attempts; but they were chiefly political in their character 
and the temporary orders then organized were disbanded. Be- 
tween 1876 and 188 1 other attempts were made at federation. 
A call issued jointly by the Knights of Industiy and a body 
known as the Amalgamated Liihour Union, consisting of some 
dissatisfied members of the Knights of Labour, resulted in a 
convention held at Terre Haute, Ind., on the 2nd of August 1881. 
The chief purpose was to supplant the Knights of labour by 
the creation of a new .secret order. The membership of the 
convention, however, had trade unitm proclivities and did not 
believe in multiplying labour societies. The secret organization 
was not effected. Another convention was held in Pittsburg, 
on the 19th of November 1881, as the result of the follow^ing 
statement ; — 

Wc have numberless trades unions, trades assemblies or 
councils, Knights of Labour, and various other local, national and 
international labour unions, all engaged in the noble task of elevat- 
ing and improving the coiulition of the working classes. Hut great 
as has been the work done by these bodies, there is vastly more that 
can be done by a combination of all tliesc organizations in a federa- 
tion of trades and labour unions. 

It is claimed that the 107 delegates reprc.sented 262,000 workmen. 
'I'heir deliberations resulted in the Federation of Organized 
Trades and Labour Unions of the United States and Canada. 
Its platform differed but very little from that of the Knights 
of iJibour, although it was in some respects more comprehensive. 
It demanded eight hours as a day’s work; called for national 
and state incorporation of trade unions; favoured obligatory 
education of all children, and the prohibition of their employ- 
ment under the age of fourteen; favoured the enactment of 
uniform apprentice laws; opposed bitterly all contract convict 
labour r^nd the truck system for payment of wages; demanded 
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laws giving to working men a first lien on property upon which 
their labour had been expended; insisted upon the abrogation 
of all so-called conspiracy laws; advocated the establishment 
of a national bureau of labour statistics; urged the prohibition 
of the importation of foreign labour; opposed government 
contracts on public work ; favoured the adoption by states of an 
employers’ liability act ; and urged all other labour bodies 
to vote only for labour legislators. The second convention w^as 
held at Cleveland, 0 ., on the 21st of November 1882. 

The American Fe^ration of Labour is the largest labour 
organization in the United States. It was organized at Columbus, 
0 ., on the 8th of December 1886, under the name it now bears. 
In 1888 it was declared that it owed its existence to the Federa- 
tion of Organized Trades, &c., founded in 1881 at Pittsburg, and 
that the American Federation meetings or conventions should 
date from that year; hence it is generally stated that the 
Federation was founded in 1881. From the start in 1881 the 
Federation had a constitution, but it revised it at the convention 
held in Baltimore on the 16th of December 1887, under the name 
of the American Federation of labour. The order is not secret, 
nor do individual members, through local trades unions or 
otherwise, owe any allegiance to it. Its object is the encourage- 
ment and formation of local trades and labour unions and the 
closer federation of such societies through the organization 
of central trades and labour unions in every state, and the 
combination of such bodies into state, territorial or proviiK^ial 
organizations for the purpose of securing general harmony not 
only in the interests of the working masses, but of legislation. 
While it is a federation, it cannot be called a federal bod}-, 
like the Knights of Labour, although there are local trade unions, 
trade assemblies in cities and state federations; nevertheless, 
there is not the hierarchical character of the other body. Most 
of the trade unions in the United States arc affiliated with 
the American Federation. The great railway brotherhoods nrtr 
not so affiliated, except the Anuilgamatcd Association of Rail- 
road Employes of America, the Order of Railroad Telegraphers 
and the Brotherhood of Railroad Trackmen. 

Thn federation has aftiliated with it 117 international unions, 
57 state federations, 574 city central bodies, and 661 local trade and 
federal labour unions. The international unions are made up of 
apiu’oxiinately 28,500 local unions. The average membership on 
which dues have been paid was 204,825 in 1S97, and ten years latir 
the number was 1,5 58,970. 

The cliief officers of the federation are a president, first, second, 
third, fourth, fifth and sixth vice-presidents, treasurer and secretary. 
Samuel (Jompers of New Yorlv was the first president, holding lliafc 
position till 1894, when he was defeated through the t?ndeavours 
of the Socialist Labour Party, and John McBride elected. At the 
next session, however, he was re-elected. I'he numerical strenglli 
of the American Federation of Labour is probably not far from 

1.600.000. It maintains a journal called the American Fedrrationict, 
puldished at Washington, D.C. The doctrine oJ the federation 
relative to strikes is that each affiliated society has its own 
government, distinct from the government of the national con- 
vention, which has no power to order strikes, .such matters being 
left to the atldiatecl societies, but is advisory and not conclii.sivv 
in its action. 

Unions are often organized for temporary purposes, their 
existence ceasing as soon as the purposes succeed or fail. The 
total number of members of all kinds of labour 
organizations cannot be stated. There are many 
local societies and as.sociations other tlian those 
belonging to the Knights of Labour or those affiliated with the 
American Federation of Labour, but which are distinctly labour 
bodies. According to the best possible classification there 
are 20,000,000 wage-earners in the United States, including 
men, wom-en and children. The most lil)eral estimate of the 
membership of all labour organizations places the total at 

2.000. 000. This would be about 10% of the whole body of 
wage-workers; but in some occupations, like that of the printing 
trade, the organization probably includes from 75 to 90%. 

The law relating to trade unions varies somewhat in the 
different states. Both the federal legislature and several of 
the states (Massachusetts, New York, Pennsylvania, Michigan, 
Maryland, Iowa, Kansas and I/)uisiana) have passed laws 
permitting the incorporation of unions, Michigan, Wyoming 
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and Nebraska have specially provided for incorporating assem- 
blies of the Knights of Labour. Hardly any advantage, however, 
lias been taken of these statutes. Some states have passed laws 
excepting trade unions from restrictions on combinations and 
conspiracies imposed by other statutes or the common law (e.g. 
New York), and especially from the operation of anti-trust laws 
(Michigan, Wisconsin, Nebraska, Montana, North Carolina 
and Texas). The Texas law, however, has been held uncon- 
stitutional. A number of states have passed laws, some of 
doubtful validity, prohibiting employers from making it a 
condition of employment that labourers should not belong to 
a union. Most states have adopted statutes legalizing union 
labels to indicate the products of members of trade unions. 

By act of Congress, associations of the nature of labour 
organizations, having branches in several states or territories, may, 
on filing articles of association for record in Washington, become 
corporations. American legislation generally is friendly to 
trade unions. Their purposes are regarded as lawful by the 
courts, but if they use unlawful means lor their accomplish- 
ments, a remedy will be applied. Injury to property, intimida- 
tion by threats, personal violence, or boycotts enforced by 
terrorism, are such unlawful means. The liberty of action 
thus secured to organizations of labour is equally "the right of 
the employer. Therefore, ii statute making it an offence for 
one to require those whom he employs to withdraw from a trade 
union is unconstitutional and void (see Reports oj American 
Bar Association^ xxi. 367, 372). The courts recognize 
that membership in trade unions is a species of property, 
of which no one can be deprived except tlirough a formal 
procedure in conformity with the rules of the organization. 
Some of the states, notably New York, luive a statute pro- 
hibiting trade unions from making any discrimination in con- 
nexion with their admission requirements on account of 
membership in the state militia or national guard. 

Authorities.— Kly, The Labour AJo»u;utciit in America (New 
York, N.Y., 188O); M'Ncill, 2'hv Labour Movemeut (Boston, Mass., 
1887); Powderly, Thirty Years of Labour (Columbus, ()., 1889); 
Simonds, The Story of Manual Labour in all Lands and Aaes 
(Chicago, 1S86); J31i.ss. The S’ cto hncyclopaediao/ Social lie/orm (Nnw 
York, 1908); Aldrich, “The American Federation of Labour," 
Economic Studies (August 1898); W'right, Industrial LvohUUm of 
the United States (Meadville, Pa., 189 ,^); " Historical Sketch of 
the Knights of Labour," Quart. Jourit. of Economics (January 
1S87); “ The Amalgamated Association of Iron and Steel Workers," 
(^art. Journ. of Economics (July 1893 and November 1901); 
J. K. Commons, Trade Unionism and Labor Problems’, Hollander 
and Barnett, Studies in American Trade Unionism] liarnett, A Trial 
JHbliography of American Trade Union Puhlicationi. (C. I). W.) 

TRADE WINDS, the name given to the winds which blow 
from the tropical belts of high pre.ssure towards the equatorial 
belt of low pressure, from the north-cast in the nortlierti hemi- 
sphere and from the south-east in the southern. They are 
exceedingly regular, especially over the oceans, where there is 
HO disturbing influence from the great land masses. They 
receive tlicir name from this feature, the term “ trade ” being 
used in the othenvise obsolete sense of “ direction or “ course ” 
(cf. “ tread The area of their greatest influence may be 
taken to extend from about 3® to 35® N., and from the equator 
to 28® S., though these belts are actually somewhat narrower 
at any given season, as tlie whole system of surface winds over 
the globe moves north and south following the sun. The w esterly 
winds prevalent in the belts respectively north of the northern 
tropical belt of high pressure, and south of the southern, are 
sometimes known as anti-trades, their direction being opposite 
to that of the trade winds. 

TRAFALGAR, BATTLE OF* The British victory over the 
French off Ope Trafalgar, fought on the 21st of October 1805, 
was a sequel of the breakdown of Napoleon’s great scheme for 
the invasion of the British Isles (see Napoleonic Campaigns : 
Naval). When Villeneuve gave up in despair the attempt to 
enter the Channel, he steer^ for (^diz, and anchored in that 
port on the 20ih of August 1805. He found three British 
ships of the line, under the command of Vice-Admiral Cuthbert 
Collingwood. on tlie watch. Collingwood, resolved that the 


allies should not drive him through the Straits of (iil)raliar 
without being compelled to follow, retired slowly, and at a 
short distance ahead the ship.s sent to pursue "him. They, 
not being willing to be drawn into the Mediterranean, gave u)) 
the pursuit. The British oflicer then resumed his watch off 
Cadiz. On the 22nd of August he was joined by Rear-Admiral 
Sir Richard Bickerton with u ur ships of tlie line, and< n the 30th 
by Vice-Admiral Sir Robert Caldcr with 18. The id icd fleet, 
consisting of 29 sail of the line which luid (nane with Villeneuve, 
and five already at Cadiz, 34 in all, remained (juiescent. 'Phe use 
to be made of it, or the measures to be taken for its dcstrnclion, 
were matters of urgent consideration to Napoleon and lo the 
British government. On the 14th of September Napoleon 
gave orders that the French and Sjianish ships at Cruliz sliould 
put to sea at the first favourable opportunity, join se\ en Sy);tnish 
ships of the line then at Cartagena, go to Naples, and land ihe 
soldiers they carried to reinforce lii.s troops then in that, king- 
dom, and should fight a decisive action if they nut d Britisli 
fleet of inferior numbers. Two Spanish ship.*! of the line were to 
be counted as equal to one J’Vench. Their final destination 
was to be Toulon. On the i5lh he decided that Villeneuve, 
whose “ excessive pusillanimity ” rendered Jiim incapable of 
vigorous action, must be replaced by Admiral Rosily. Rosily 
received his orders on the 17th and left for Cadiz, d'hc British 
government, determined to confine the allies to (udiz, or beat 
them if they came out, sent Nelson to take command and 
prepared to despatch reinforcements. Nelson left Portsmouth 
on the 15th of September, and reached Cadiz on th(j 28lh, 
bringing three ships of the line with him. He gav^c; orders that 
no salute should be fired for him lest the enemy should learn that 
reinforcements had arrived. The bulk of the fleet—' 23 sail — was 
kept well out at sea, and five shijis (^f the line under Rear-Adrniral 
Louis were appointed to cruise close to Cadiz as an inshore 
squadron. On the 5th of October Louis was .sent to (jibraltar 
to renew his provisions and water, and the watch was left to 
two frigates. Between Uie 7 th and the i3lh of October .Nelson 
was joined by six ship?; of the line, making a total of 34. But 
Admiral C!alder, having been summoned home lo stand a 
court-martial, took his flagship with him on the T4th, and on 
the 17th another linc-of * battle ship had to be detached to renew 
her stores. As Admiral Louis could not return before the 
battle of the 21st, Nelson had at his disposal 27 shijis of the line 
in all. Napoleon’s order of the 14th of September reached 
Villeneuvij on the 28th. He learnt also that Rosily was coming, 
but not that he himself was lo be supersed(?d, Ofi the 5th of 
October he held a council of war of French and Spanisli officers. 
They decided that the ccaidition of their ships did not justify 
them in hoping for victory over the British fleet, but Napoloon’.s 
orders were peremptory, and they agreed that a sortie must be 
made. Easterly winds were netjded to facilitate the .sailing 
of a large and awkward fleet from Cadiz, and till the 14th the 
wind was hard from the west. Even when it fell the allies 
lingered. On the i8lh of October Villeneuve heard that Rosily 
had reached Madrid, and of hi.s own supersession. Stung by 
the prospect of being disgraced bcfoi’c the fleet, he resolved to 
go to sea before his successor could reach C-^adiz. 

'Ihc allies, aided by a light land breeze which blew from the 
east, though the wind at sea was westerly, began to leave (aidiz 
Bay on the x9th. Their movements were at once known to the 
British look-out frigates, and were transmitted by signal to 
Nelson, who was cruising some thirty miles to the west. During 
the period of blockade he had instructed his captains as to how 
he meant to fight the approaching battle. The memorandum 
in which his instnictions were embodied was dated the 9th of 
October. It was drawn up in view of the circumstances wliich 
did not arise — that the enemy would come to sea with a strong 
easterly wnnd which would give him the weather gage; that he 
might be reinforced to a strength of over 50 ships of tlic line from 
Brest, Rochefort and Cartagena; that the Britisli fleet might 
be raised by reinforcements to 40 ships. But the governing 
principles of the memorandum were independent of such 
details. They were that the order of sailing in which the 
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fleet was when the enemy was seen was to be the order of 
battle; that no time was to be wasted in forming a precise line; 
that the attack was to be made in two bodies, of which one, to 
be led by the second in command, Collingwood, was to be thrown 
on the rear of the enem}^ while the other, led by Nelson himself, 
was to take care that the centre and van should not come to the 
assistance of the ships cut off. Nelson was careful to point 
out that “ Something must be left to chance. Nothing is sure 
in a sea fight beyond all others ” ; and he left his captains free 
from all hampering rules by telling them that “No captain 
can do very wrong if he places his ship alongside that of the 
enemy.” In short the execution was to be as circumstances 
should dictate, subject to the guiding rule that the enemy’s 
rear was to be cut off and a concentration of superior force on 
an inferior sought for. 

The uncertainties of naval warfare in the days of sailing 
ships were fully shown at Trafalgar. The allies, having left 
Cadiz on the 20th of October, were 33 sail of the line strong, 
2ne of the fleet having been left behind. They sailed in five 
squadrons* Three were nearer the land than the other two. 
The leading squadron of the three war commanded by the 
Spanish admiral, Alava; Villeneuve followed; and the French 
admiral, Dumanoir, commanded the rear. The other two 
squadrons of six ships of the line each, commanded by the Spanish 
admiral, Gravina, and the French admiral, Magon, were parallel 
with, and outside of the three. All headed for the Straits of 
Gibraltar in the westerly breezes, which had become very 
light. The British fleet of 27 sail in two divisions also headed 
for the Mediterranean. During the night of the 2oth-'2rst of 
October several movements were made to gain pasition, and 
tlierc was an inevitable tendency tio straggleamozig vessels which 
did not all sail equally well and were moving in light winds. 
On the early morning of the 21st the allies were some twelve 
miles off C!ape Trafalgar. The British fleet was some ten or 
twelve miles out at sea to the west of them. Seeing that a 
battle would now be forced on Villeneuve ordered his 
whole fleet to turn so as to bring their heads on Cadiz. He 
was painfully aware that the incomparably more expert British 
fleet would not be content to attack him in the old-fashioned 
way, coming down in a parallel line and engaging from van to 
rear. He knew that they would endeavour to concentrate on 
a part of his line. But Villeneuve w^as too conscious of the 
inexperience of his officers and men to think it possible to make 
counter movements with them. It has been said that the 
Frencli and Spanish ships which had taken part in the late 
cruise to the West Indies and back must be considered as I 
trained in the same sense as the British. But apart from the j 
fact that these vessels formed little more than a half of the 
allied fleet, the comparison is childish. It could only have 
occurred to writers who, wishing to exalt the gloiy^ of Trafalgar, 
forget that the superior quality of the British fleet, the fruit 
of foresight, of good sense, and the stremious work of a people, 
w'as itself the best of all claims to honour. A hasty cruise 
across the Atlantic and back was no equivalent for years of 
training. The blockades maintained by the British fleet had 1 
iTiade it difficult for the allies to obtain stores and their ships 
were ill fitted. Their crews contained a minute })roportion of 
men bred to the sea, and as they had to be taught tlie elements 
of seamanship on the few occasions when they got to sea, their 
gunner}^ was neglected. There was valour in the allied fleet, 
but there was ncitho- skill nor confidence. Moreover, the very 
light wind then blowing rendered manceuvring all but im^ 
possible for the most expert crews. Villeneuve could do nothing 
more than order liis fleet to turn so as to bring the ships’ beads 
on Cadiz, to form the line, and await the enemy’s attack. He, 
however, left hk captains free to act for the best when the 
battle had begun, by telling them that whoever was not under 
fire vas not at his post. The movement of conversion ordered 
at 6 o’clock a.m. was not executed till about 10 o’clock, and it 
was iU done. The three squadrons nearest the shore turned 
first, the rear beginning, to leave room for the others. Thus 
Dumanoir now led the van and Alava followed Villeneuve. 


The two squadrons of (^vina and^ Magon, which had been 
outside, fell in behind Alava. No accurate line wtis formed. 
The alUes drifted rather than sailed into a curve of some five 
rniles long, stretching from north to south, concave on the west 
side, and more pronounced at the southern than at the northen 
end. Their ships did not follow one another, but were in many 
cases two, and, in some cases three, abreast in^ groups. To 
some extent this was to their advantage, as the effective range 
of fire of the artillery of the day was barely 1200 yds., and as 
the power of concentrating the fire of guns out of ports was 
limited, the danger to an assailant bearing down was not great 
during his approach. The peril was that he would be engaged 
with two or three enemies when he had broken into the line, 
and this risk was increased by the accidental group formation 
01 the allies. 

The confidence and promptitude of the British fleet presented 
a marked contrast, to the passivity of the allies. When in the 
early morning the enemy was seen to the east. Nelson’s fleet 
was in two divisions, somewhat scattered— his own of 12 sail 
of the line being to the westward and windward in the light 
breeze from W.N.W.; Collingwood’s of 15 sail being to leeward 
and east. At 6.40 the signal was made to form the order of 
sailing and prepare for battle. The enemy’.s movement of 
conversion was already seen, and it was obvious that unless 
he v/ere rapidly stopped he might reach Cadiz Bay in safety. 
A few minutes before 7 o’clock the signal to bear up, No. 76, 
was made by Nelson. Much discussion has arisen as to whether 
this was an order to bear up together, or in succession; the 
first if exactly executed would have caused the British ships 
to approach the enemy in. a line abreast (side by side) since all 
would have turned at once; the second would have caused 
them to approach in a line ahead (one after the other) since they 
would have turned successively. The discussion is in rea.lity 
futile, because the want of wind rendered it impossible to 
arrange exact formations, because it had been decided lliat 
no time should be wasted in dressing the line, and because 
Nelson’s flagship, the “ Victory ” (100), and Collingwood’s 
flagship, the “ Royal Sovereign ” (100), were quick-sailing 
vessels, and both admirals moved at the best attainable speed. 
The slow ships could not keep up with them. The two 
squadrons went down heading to north of east, Collingwood 
to the right and leeward, Nelson to the north and windward', 
in two bodies without exact formation, according to the 
speed of the ships. Collingwood headed for the centre, and 
the pronounced curve at the south end of the allied line 
caused the ships of his division to come into action in a close 
approach to a parallel with the enemy. The “'Royal Sovereign ” 
was the first British ship to break into the enemy’s line;, which 
she did about midday and astern of Alava’s, flagship the “Santa 
Ana.” She was alone for a few minutes, but the ships of 
Coilingwood’s division, as they sailed into the curve, were mostly 
able, by steering to the right, to get into action very soon afteV 
their admiral. Nelson’s division was headed by himself to 
cut through the enemy between his van and centre, and to bar 
his road to Cadiz. It was certainly in a neai'er approach to a 
line ahead than CoUbgwood’s. After makmg a demonstra- 
tion at the allied van, he broke into their line astern of the 
“ Bucentaure ” (too), the flagship of Villeneuve. 

The exact movements of all the ships engaged could only 
be given in a very detailed account of the battle, but the main 
lines of the action are already indicated. To the alUss it 
appeared that the British fleet assailed them in two lines con- 
verging on their centre, and that it then carried out a concen- 
tration on this part of their line. Though this is too simple— 
or too bald— a statement of the case, it does not go far from 
the truth. The allied formation was broken in two, and ^ou^ 
the rear part was kept weH in play by ColUngwood’s division, 
the severest blows fell oh the central sections. 

The battle, which began at midday, was termfoated about 
flve. Eighteen of the allies were taken. Their vatu, after 
long remaining quiescent, made a futile demonstration, and 
then sailed away. The four van ships which escaped with 
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Admiral Dumanoir were met and ^ptured off Cape Ortegal 
on the 4th of November by a British squadron of five ships 
under Sir Richard Strachan, The stormy weather which 
followed the battle gave the enemy an opportunity to retake 
some of the prizes, and others were lost. Four only were 
carried into Gibraltar by the British fleet — three French and 
one Spanish. Only eleven of the allied fleet succeeded in 
findii^ safety in Cadiz. The fragment of the French squadron 
remained there under Admiral Rosily till he was forced to 
surrender to the Spaniards in 1808 on the breaking out of the 
Peninsular War. The loss of life of the allies cannot be stated 
with precision. In the British fleet the reported loss in killed 
and wounded was 1690, of whom 1452 belonged to 14 out of 
the 27 ships of the line present — the inequality of loss being 
mainly due to the fact that it was as a rule these vessels which 
came earliest into action. For the circumstances of Nelson’s 
death see the article Nelson. 

Authorities. — Accounts of the battle of 'Crafalgar are to be found 
in all the naval, and most of Uic general, histories of the time. The 
most essential of the original authorities arc collected by Sir N. 
Harris Nicolas in his Despatches and Letters of Vice-Admiral Lord 
Viscount Nelson, vol. vii. (London 1844-1846). The controversy 
as to the exact method on which the battle was fought, and the 
significance of the signal to bear down, is fully worked out with many 
references to authorities in The Times from the 14th of July to the 
2 1 St of October 1905, both in a general correspondence and in a series 
of articles on " Trafalgar and the Nelson Touch, “ 16th, 19th, 22nd, 
26ih, 28th and 30th of .September 1905; see also J. S. Corbett, The 
Campaign of Trafalgar (1910). (U. 11.) 

TRAFFIC, properly the interchange or passing of goods or 
merchandise between persons, communities or countries, 
commerce or trade. The term in current usage i.s chiefly 
applied collectively to the goods, passengers, vehicles and 
vessels passing to and fro over the streets, roads, sea, rivers, 
canals, railways, &c. 

The origin of the word is obscure. It occAirs in Fr. trafique, and 
trafiquer, Ital. iraffico, traffleare, Sp. trafago, tv af agar, Du Cange 
(Gloss, Med, et Inf, Lat.) quotes the use of irafjlgare from a treaty 
between Milan and Venice of 1380, and gives other variants of the word 
in medieval Latin. There is a medieval Latin word transfeeator^an 
explorer, spy, investigator (see Du Cange, op. cit,, s.v,) which occurs 
as early as 1243, and is stated to be from transfegarc, a corruption of 
transfretare, to cross over the sea (trans, across, fretuntf gulf, strait, 
channel). Dior. (Utymologisches Worterbuch dev romanischen 
Sprachen) connects the word with Port, tvasfegav, io decant, which 
he traces to Late Lat. vicare, to exchange, Lat. vicis, change, turn. 
A suggestion (Athenaeum, app. 7, 1900) has been made that it is 
to be referred to a late Hebrew corruption (trafflh) of (.Tr. 
pertaining to a trophy, applied to a silver coin with the figure of 
victory upon it and termed in Latin victnriatur.. 

TRAHERNE, THOHAS (1637 ?-i674), English writer, was, 
according to Anthony k Wood, a “ shoemaker’s son of Hereford.” 
He entered Brusenose College, Oxford, in 1652, and after 
receiving his degree in 1656 took holy orders. In tht? 
following year he was appointed rector of Credenhill, near 
Hereford, and in 1661 received his M.A. degree. He found 
a good patron in Sir Orlando Bridgeman, lord keeper of the 
seals from 1667 to 1672. Traherne became his domestic 
chaplain and also minister ” of Teddington. He died at 
Bridgeman’s house at Teddington on or about the 27tb of 
September 1674, He led, we are told, a simple and devout life, 
and was well read in primitive antiquity ^ind the fathers. His 
prose works are Roman Forgeries (1673), Christian Ethics (1675), 
and A Serious and PatheticaU Contemplation of the Mercies 
of God (1699). poems have a curious histo^>^ They were 
Idt in MS. and presumably passed with the rest of his library 
into the hands of his brother Philip. They then became appar- 
ently the possession of the Skipps of Ledbury, Herefordshire. 
When the property of this family was dispensed in 1888 the 
value of the MSS. was unrecognized!, for in 1896 or 1897 they 
were discovered by Mr W\ T. Brooke on a street bookstall. 
Dr Grosart bought them, and proposed to include them in his 
edition of the works of Henry Vaughan, to whom he was 
disposed to assign them. He left this task uncompleted, and 
Mr Bertram Dobell, who eventually secured the MSS., was 
able to establish the authorship of Thomas Traherne. The 


discovery included, beside the poems, four complete ** Cen- 
turies of Meditations,” short paragraphs embodying reflections 
on religion and morals. Some of these, evidently autobio- 
graphical in character, describe a childhood from which the 

glor\^ and the dream ” was slow to depart. Of the power 
of nature to inform the mind with beauty, and the ecstatic 
harmony of a child with the natural world, the earlier poems, 
which contain his best work, are full. In their manner, as 
in their matter, they remind the reader of Blake and Words- 
worth. Traherne has at his best an excellence all his own, 
but there can be no reasonable doubt that he was iamiliar both 
with the poems of Herbert and of Vaughan. rUe poems on 
cluldhood may well have been inspired by Vaughan’s lines 
entitled The Retreat, Hi.s poetry is essentially metaphysical 
and his workmanship is uneven, but the collection contains 
passages of great beauty. 

Sec Bertram Dobell’s editions of the Poetical Works (1906) and 
Centuries of Meditation (1908). 

TRAILL, HENRY DUFF (1842-1900), British author and 
journalist, was born at Blacklieath on the 14th of August 1842. 
He belonged to an old Caitline.ss family, the Traills of Rattar, 
and his father, James Traill, was stipendiary magistrate of 
Greenwich and W ool wich. H. D. Traill was sent to the Merchant 
Taylors School. He ro.se to be head of the school and obtained 
a scholarship at St John’s College, Oxford. He was destined for 
Uie profession of medicine and took his degree in natural sciences 
in 1865, but then read for the bar, being called in 1869. In 
1871 he received an appointment in the education office which 
left him leisure to cultivate his gift for literature. In 1873 
became a contributor to the PaU Mali Gazette, then under the 
editorship of Frederick Greenwood. He followed Greenwood 
to tlie St James's Gazette when in 1880 the Pall Mall GazetUi took 
for a lime the Liberal side, and he continued to contribute 
to that paper up to 1895. In the meantime he had also joined 
the staff of the Saturday Review, to which he sent, amongst 
other writings, weekly verses upon subjects of the hour. Some 
of the best of tiiese he republished in 1882 in a volume called 
Recaptured Rhymes, and others in a later collection of Saturday 
Songs (1890). He was also a leader-writer on the Daily Tele- 
graph, and acted for a time as editor of the (Sunday) Observer, 
In 1897 he became first editor of Literature, when that weekly 
paper (afterwards sold and incorporated with the Academy) 
was established by the proprietors of The Times, and directed 
its fortunes until his death, Traill’s long connexion with 
journalism must not obscure the fact tliat he was a man of letters 
rather than a journalist. He wrote be.^^t when he wrote with least 
.sense of the burden of responsil)iIity. His playful humour and 
his ready wit were only given full scope when he was writing 
to please himself. One of his most brilliant feux d' esprit was 
a pamphlet which wa.s published without his name soon after 
he had begun to write for the newspapers. It was called The 
Israelii ish Question and the Comments of the Canaan Journals 
thereon (1876). This told the story of the Exodus in articles 
which parodied very cleverly the style of all the leading journals 
of the day, and was at once recognized as the work of a born 
humorist. Traill sustained this reputation with The New 
Lucian, which appeared in 1884 (2nd ed., with several new 
dialogues, 1900); but for the rest his labours were upon more 
serious lines. He directed the production of a vast work on 
Social England in 1893-1898; he wrote, for several scries of 
biographies, studies of Coleridge (1884), Sterne (1882), Wil- 
liam 111 . (1888), Shaftesbury (i886), Strafford (1889), and Lord 
Salisbury (1891); he compiled a biography of Sir John Franklin, 
the Arctic explorer (1896); and after a visit to Egypt he pub- 
lished a volume on the country, and in 1897 appeared his book 
on Lord Cromer, the man who had done so much to bring it 
back to prosperity. Of these the literary studies are the best, 
for Traill possessed great critical insight. He published two 
collections of essays: Number Twenty (1892), and The New 
Fiction (1897). In 1865 his Glaucus; a tale of a Fish, was 
produced at the Olympic Theatre with Miss Nellie Farren in 
the part of Glaucus. In conjunction with Mr Robert Hichens 
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he wrote The Medicine Man, produced at tlie Lyceum in 1898. i 
He died in London on the 21st of February 1900, 

TRAIN (M. Eng. trayn or irayne, derived through Fr. from 
Late Lat. trahinare, to drag, draw, Lat. iraherc] cf. trail, trace, 
ultimately from the same source), a general term applied to that , 
which is drawn or trailed behind or after anything else, the hind | 
part or rear of anything. It is thus used of the portion of a 
skirt, robe or cloak which is lengthened behind so that when 
allowed to fall it trails along the ground. In ceremonial pro- 
cessions and other state functions the duty of keeping raised the 
train of the sovereign’s robes, or of the robes of great officials 
and dignitaries, is assigned to pages or to official train-bearers, 
'rhe length of the train which ladies must wear at royal courts, 
drawing-rooms or other state functions is fixed by regulations 
from the lord (‘hamberlain’s office. The chief specific uses of 
the term arc for the trail of a gun, that portion of the carriage 
which rests upon the ground when it is unlimbcred, the line of 
gunpowder or other combustible material whicli is used to 
ignite a charge of explosives, and, figuratively, to an ordered 
scries or sequence of events, thoughts, &c. The most familiar 
application is to a number of carriages, wagons or trucks coupled 
together and drawn by a locomotive engine on a railway (see 
Railways). A special use of the verb “ to train,” in the sense 
of to educate, to instruct, to bring into fit and proper con- 
dition, mental, moral or physical, is developed, as in “ educate ” 
(Lat. educave, literally, to draw out), from iIkj sensi^ of draw- 
ing or bringing out the good qualities aimed at in a course of 
instruction; a specific use is that of training for a race or other 
form of athletics, getting into fit physical condition. 

TRAJAN [Marcus Ulpius Trajanus] (a.d. 53-117), 

Roman emperor, wa3 born at Italica, in Spain, on the i8th 
of Septemlier 52 (or 53). The family to which he belonged 
was probably Italian and not Iberian by blood, llis father 
began as a common legionary soldier, and fought his way up 
to the consulship and the governorship ol Asia. The younger 
Trajan was rigorously trained by him, and imbued with the 
same principles and tastes. He was a soldier born and bred. 
No better representative of the true old hardy Roman type, 
little softened by either luxury or education, had come to the 
head of aflairs since the days of Marius. His training was 
almost exclusively military, but his experience as an ofliccr 
gave him an acquaintance with almost every important province 
of the empire, which was of pric’cless valium to him when he came 
to the throne. For ten years he held n commission as military 
tribune, which took him to many lands far asunder; then he 
filled important posts in Syria and Sjiain. By the year 89 
he had achieved a considerable military reputation, At that 
time L. Antonius Saturninus headed a rebellion in Germany, 
which threatened seriously to bring Domitian’s rule to an end. 
Trajan wa.s ordered in hot haste ifrom Further Spain to the 
Rhine. Although he carried his troops over that long and 
arduous march with almost unexampled rapidity, he only 
arrived after the insurrection had been put down. But his 
promptitude raised him higher in the favour of Domitian, and 
he was adva iced to the consulship in 91. Of the next five 
years of his life wc know nothing definite. It is not unlikely 
that they were spent at Rome or in Italy in the fulfilment cf 
some official duties. When the revolution of 96 came, and 
Nerva replaced the murdered Domitian, one of the most 
important posts in the empire, that of consular legate of Upper 
Germany, was conferred upon Trajan. An officer whose 
nature, as the event showed, was interpenetrated witli the 
spirit of legality was a fitting servant of a revolution whose aim 
it was to substitute leg^dily for personal caprice as the dominant 
principle of affairs. The short reign of Nerva really did start 
the empire on a new career, which lasted more than three- 
quarters of a century. But it also demonstrated how impossible 
it was for any one to govern at all who had no claim, cither 
personal or inherited, to the respect of the legions. Nerva saw 
that if he t^Mild not find an Augustus to control the army, the 
army would find another Domitian to trample tlie senate under 
foot. In his difficulties he took counsel with L. Licinius Sura, 
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a lifelong friend of Trajan, and on the 27th of October in the 
year 97 he ascended the Capitol and prviciaimed that he adopted 
Trajan as his son. The senate confirmed the choice and 
acknowledged the emperor’s adopted son as his successor. 
After a little hesitation Trajan accepted the position, which 
was marked by the titles of imperator, Caesar and Germanicus, 
and by the tribunician authority. He immediately proceeded 
to l^wer Germany, to assure himself of the fidelity of the 
troops in that province, and while at Cologne he received news 
of Neiwa’s death (Jan. 25, 98). The authority of the new 
emperor was recognized at once all over the empire. The no el 
fact that a master of the Romans should have been born on 
Spanish soil seems to have passed with little remark, and this 
absence of notice is significant. Trajan’s first care as emperor 
was to write to the senate an assurance like that which had been 
given by Nerva, that he would neither kill nor degrade any 
senator. He ordered the establishment of a temple and cult 
in honour of his adoptive father, but he did not come to Rome, 
In his dealings with the mutinous praetorians the strength of 
ilie new emperor’s hand was shown at once. He ordered a 
portion of the force to Germany. They did not venture to 
disobey, and were distributed among the legions there. Those 
who remained at Rome were easily overawed and reformed. 
It is still more surprising that the soldiers should have quietly 
submitted to a reduction in the amount of the donative or gift 
which it was customary for them to receive from a new emperor, 
though the civil population of the capital were paid their largess 
(congiarium) in full. By politic management Trajan was able 
to represent the diminution as a sort of discount for immediate 
payment, while the civilians had to wait a considerable time 
before their full due was handed to them. 

The secret of Trajan’s power lay in his close personal relations 
with the officers and men of the army and in the soldierly 
qualities which commanded their esteem. He possessetl 
courage, jusLiin* and frankness. Having a good title to military 
distinction himself, he could afforil, as the unwarlike emperor.^ 
could not, to be generous to his officers. The common soldiers, 
on the other hand, were fascinated by his personal prowess and 
his camaraderie. His features were firm and clearly cut; his 
figure was tall and soldierly. His hair was already grey before 
he came to the throne, though he was not more than forty-five 
years old. When on service he used the mean fare of the 
comnym private, dining on salt pork, cheese and sour wine. 
Nothing pleased him better than to take part with the centurion 
or the soldier in fencing or other military exercise, and he 
would applaud any shrewd blow which fell upon his own helmet. 
He loved to display his acquaintance with the (career of dis- 
tinguished veterans, and to talk with them of their battles and 
their wounds. Probably he lost nothing of his popularity with 
the army by occasional indulgence in sensual pleasures. Yet 
(.'very man felt and knew that no detail of military duty, how- 
ever minute, escaped the cmpcrcjr's eye, and that any n^Iaxation 
of discipline would be punished rigorously, yet with unwavering 
justice. Trajan emphasized at once his personal control and 
the constitutionality of his sw^ay by bearing on his campaigns 
the actual title of “ proconsul,” which no other emperor had 
done. All things considered, it is not surprising that he was 
able, without serious opposition from the army, entirely to 
remodel the military institutions of the empire, and to bring 
them into a shape from whi-.li there was comparatively little 
departure so long us the army lasted. In disciplinary matters 
no emperor since Augustus had been able to keep so strong a 
control over the troops. Pliny rightly praises Trajan as the 
lav/giver and the founder of discipline, and Vegetius classes 
Augustus, Trajan and Hadrian together as restorers of the 
morale of the army. The confidence which existed between 
Trajan and his army finds expression in some of the coins of 
his reign. 

For nearly two years after hi.s election Trajan did not appear 
in Rome. He had decided already what the great task of 
his reign should be — the e.stablishment of security upon the 
dangerous north-eastern frontier. Before visiting the capital 
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he determined to put affaii's in train for the attainment of this 
object. He made a thorough inspection of the great lines of 
defence between the Danube and the Rhine, and framed and 
partly carried out a vast scheme for strengthening and securing 
them. 

I'hc policy of opposing uncivilized tribes by the construction of 
the limes ^ a’ raised embankment of earth or other material, inter- 
sected here and there by fortifications, was not his invention, but 
it owed in nrrcat measure its developmtnt to him. It is probable 
that the northe^mmost part of the great limes Gvrmaniae, from the 
Rhine at Rheinbrohl, nearly midway between C oblenz and Bonn, 
to a point on the Main east of Frankfort, where that river suddenly 
changes its course from north to west, was begun by Domitian. 
Tlie extension of this great barrier southwards to the point at which 
it met the limes Raetiae was undertaken by Trajan, though we cannot 
sav how far he carried the work, which was not entirely complctt'd 
till long after his time. We may without hesitation follow the 
ojiinion of Mommsen, who maintains that the limes was not intended, 
lilce Hadrian's Wall l)ctwccn the Tyne and the Solway, and like the* 
great wall of China, to oi>i)Osc an absolute barrier against incursions 
from the outside. It was useful as marking definitely the boundary 
of the Roman sway, and as assuring the Romans that no inroad 
could be made without intelligence being had of it beforehand, 
while the limes itself and the system of roads behind it enabled trooj>s 
to he directed rapidly to any threatened point, and the fortified 
]>ositions could be held against large numbers till reinforcements 
arrived. Cireat importance was no doubt attached to the perfection 
of th(^ lines of communicatiiin bearing on the limes. Among a 
2)CO])le of roadmakers, Trajan was one of the greatest, and we have 
definite evidence from inscriptions that some oi the military roads 
in this region were constructed l)y him. Tin? more secure control 
which the Romans now maintained over the txjrritory within the 
limes tended to its rapid civilization, and the Roman iulhicnce, if 
not the Roman arms, soon began to aliecl jioworfully the regions 
1)eyond. 

After his careful survey of tiie Hliine end of the frontier defences. 
Trajan j)rocec‘ded to strengthen tiiem :n the direction of the Danube. 
From tlic age of 'riberius onward.s the Romans possessed tlic wlude 
southern bank of the river from its source to Iht' ICuxine. Hut 
the ]>recm‘ious tenure of their posse ssion had been deeply impressed 
on them by the disasters and humiliations they had undergone in 
these districts during the reign of Domitian. A prince had arisen 
among the Dacians, Deccbalus by name, worthy to be ])laced at 
the lieatl of all the great barbarian antagonists of Rome. Like 
Maroboduus, he was able to combine the forces of tnbes commonly 
ho.stile to each otluu-, and Ills military ability almost went the length 
of genius. Domitian attacked him but was comijelled to make an 
ignominious peace. He agreed to pay to l.)ecebalus aii annual 
subsidy, and to su])])ly him with engiriecrs and craftsmen .skilled 
in all kinds of construction, but luirticularly in the erection ol 
fortifications and defensive works. During the nine or l(;ii years 
which had elapsed since the conclusion of this r emarkable treaty 
the Dacian prince had immensely strcngthemsl the a])proaches to 
his kingdom from llie Roman side. 1 Ic had also e<]uii>ped and drilled 
his formidable armv after the Roman tashion. It was imj)os.sible 
for a soldier like Trajan to endure the condilion.s acce]>ted by 
Domitian ; but the conciuest of Dacia had become oi the most 
formidable tasks that had ever confronted the empire. '1 rajaii 
no doubt iilanncd a war before he left the Danube for Ktiine lale 
in oq. 

The arrival of the emperor had been awaited in the capital 
with an impatience which is expressed by Pliny and by Martial.' 
As he entered the city and went on foot to the Capitol the 
plaudits of the people were unmistakably genuine. During 
his stay in the city he riveted more firmly still the affections 
both of the senate and of the people. The reconciliation of 
the empire with liberty, inaugurated, as Tacitus say.s, by Nerva, 
seemed now to be securely achieved. Trajan was absolutely 
open and simple, and lived with men at Rome as he had lived 
with his soldiers while on service. He realized the senate’s 
ideal of the citizen ruler. The assurance that no senator should 
suffer was renewed by oath. All the old republican formalities 
were most punctiliously observed — even those attendant on 
the emperor’s election to the consulate, so far as they did not 
involve a restoration of the old order of voting at the comitia. 
The veneration for republican tradition is curiously attested 
by the reproduction of many republican types of coin .struck 

^ It l\as been conjectured, not inijirobably, that the Germania of 
Tacitus, written at this period, had for one of its aims the enlighten- 
ment of the Romans concerning the formidable cliaractcr of the 
Germans, so that they might at once bear more readily w’ith the 
cmi)Cvor’.s prolonged absence and bo prepared for the necessity of 
decisive action on the frontier. 


by senatorial ofheers. Trajan seized every opportunity for 
emphasizing his view that the prime ps was merely the groate.st 
of the magistrate.s, and so was not above but under the laws. 
He was determined, he said, to be to his subjects such a ruler 
as he had desired for himself when a subject. Real power 
and infliK'nce were a(Tordecl to the senate, which had now, by 
the iticoiporalion of members whose origin was provincial, 
become in a manner representative of the whole empire. Trajan 
HS.sociated with the senators on eijual lt*rms, and enjoyed in 
their company c\'ery kind of recreation. All pomp was dis- 
tast(.*ful to him and discarded by him. 'I'liere was practically 
no court, anti no intrigues of any kind were possible. The 
approach to his houst; was free, and he loved to pass through 
tiic city unattended and to pay unexpected visits to his friends. 
He thirsted for no senator’s blood, and used severity against the 
(ielaiores alone. There was but one insignificant conspiracy against 
him during his whole reign. Tliough not literary himself, 
Trajan conciliated the literar>' men, wlio at all times had close 
relations with the senate. His inlinmle, M. Ucitiius, played 
an excellent Maecenas to his Augustus. In his efforts to 
win the alYections of Roman society 'rrajafi was aided by 
bis wife Plotina, wiio was as sim])lt‘ as her husband, benevolent, 
pure in character, and entirely unambitious. The hold which 
Trajan acquired over the people was no less firm than that 
which he maintained upon the army and the senate. His 
large.sscs, his distributions of food, his public works, and his 
spectacles were all on a generous .si’ale. 'I’lie exhibitions in 
the arena were perhaps at their zenith during his tenure of 
power, 'rhoiigh, for some uiiexplainecl reason, he aboli.shed 
the mimes, .so beloved of the populacT, at the outset of his reign, 
he availed himself of tlu^ occasion of liis first triumph to restore 
them again. The people wore delighted by the removal of the 
imperial exvdni (a large chamber with open front) in the circus, 
whereby five thousand additional plact‘s were provided. Taxa- 
tion WHS in many direc’tions reduced, and the financial exactions 
of the imperial offaters controlled by the erection of a special 
court, idaborate precautions were taken to save Italy from 
famine; it is said that corn for seven years’ consumjilion at 
the capital was retained in the graiiarii^s. Special encourage- 
ment was given to merclianis lo impind articles of food. The 
(rorporation of bakers was organized and made more effective 
for the .service of the publir*. U'he internal trade of Italy was 
powerfull)' stimulated by the careful maintenance and extension 
of the different lines of road. But the ino.st striking evidence 
of Irajan’s .solicitude for his people’s welfare is found in his 
institution of the almenta. whereby means were provided lor 
the rearing of poor and orphan children in Italy. 'The method 
had been sketched out by Nerva, but its great development 
was due to Trajan. The moneys allotted by the emperor were 
in many cases siippl(*mented liy [irivatc benevolence. As a 
soldier, 'I’rajan realized the need of men for the rnainKaiancc 
of the empire against the outer barbarians, and he prefiu’red 
tluit these men should be of Italian liirth. He was only carrying 
a step farther the policy of Augustus, w^ho by a system of 
rewards and penalties had tried to encourage marriage and the 
nurture of children. The actual cffcitt of Trajan's regulations 
is hard to measure; they were probably more effectual for 
their object than those of Augustus. The foundations wen‘ 
confiscated by Pertinax, after they had existed less than a 
century. 

On the I St of September in the year too, when Trajan was 
consul for the third time, Pliny, who had been designated consul 
for a part of the year, wa.s appointed to deliver the “ J'ancgvric " 
which has come down to us, and forms a most important .saur<‘(‘ 
of our knowledge concerning this emperor. Pliny’s culog\ of 
Trajan and his denunciation of Domitian are alike couched in 
extravagant phrases, but the former perhaps rests more uniform!) 
on a basis of truth and justice than the latter. The lone of tlit? 
** Panegyric” certainly lends itself to the supposition of some 
historians that Trajan was inordinately vain. That the emperor 
had an honest and soldierly satisfaction in his own well-doing is 
clear; but if he had had anything like the vanity of a Domitian, 
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the senate^ ever 'eager to outrun a ruler’s taste for flattery, would 
never have kept within such moderate bounds. 

On the 25th of March in the year 101 Trajan left Rome for the 
Danube. Pretencts for a Dacian war were not difficult to And. 
Although there was no lack of hard fighting, victory in this 
war depended largely on the work of the engineer. The gr^t 
military road connecting the posts in Upper Germany with 
those on the Danube, which had been begun by Tiberius, was 
now extended along the right bank of the river as far as 
the modem Orsova. The campaign of lot was devoted 
mainly to road-making and fortification. In the following 
campaign, rfter desperate fighting to the north of the Danube 
in the mountainous region of Transylvania, Sarmizegethusa, 
the capital of Decebalus, was taken, and he was forced to 
terms. He agreed to raze all fortresses, to surrender all 
weapons, prisoners and Roman deserters, and to become a 
dependent prince under the suzerainty of Rome. Trajan came 
back to Italy with Dacian envoys, who in ancient style begged the 
senate to confirm the conditions granted by the commander in 
the field. The emperor now enjoj^ed his first Dacian triumph, 
and assumed the title of Dacicus. At the same time he royally 
entertained the people and no less royally rewarded his brave 
officers. But the Dacian chief could not school his high spirit 
to endure the conditions of the treaty, and Trajan soon found it 
necessary to prepare for another war. A massive stone bridge 
was built across the Danube, near the modern Turn Severin, by 
Apollodorus, the gifted architect who afterwards designed the 
forum of Trajan. In 105 began the new struggle, which on the 
side of Decebalus could now only lead to victory or to destruction. 
The Dacians fought their ground inch by inch, and their army 
as a whole may be said to have bled to death. The prince put 
an end to his own life. His kingdom became an imperial pro- 
vince ; in it many colonies were founded and peopled by settlers 
drawn from different parts of the empire. The work done by 
Trajan in the Damibian regions left a lasting mark upon their 
histo^3^ The emperor returned to the capital in 106, laden with 
captured treasure. His triumph outdid in splendour all those 
that went before it. Games are said to have been held continu- 
ously for four months. Ten thousand gladiators are said to have 
perished in the arena, and eleven thousand beasts were killed in 
the contests. Congratulatory embassies came from all lands, 
even from India. The grand and enduring monument of the 
Dacian wars is the noble pillar which still stands on the site of 
Trajan’s forum at Rome. 

The end of the Dacian wars was followed by seven years of 
peace. During part of that time Pliny was imperial legate in 
the provinces of Bithynia and Pontus, and in constant communi- 
cation with Trajan. The correspondence is extant and gives 
us the means of observing the principles and tendencies of the 
emperor as a civil governor. 

The provinces (hitherto senatorial) were in considerable disorder, j 
which Fliny was sent to cure. It is clear from the emperor's letters 
that in regard to nine out of ten of the matters which his anxious 
and deferential legate leferrod to him for his decision he would 
have been better pleased if the legate had decided them for him- 
self. Trajan's notions of civil government were, like those of the 
duke of Wellington, strongly tinged with military prepossessions. 
He regarded the provincial ruler as a kind of officer in command, 
who ought to be able to discipline his province for himself and 
only to appeal to the commander-in-clucf in a difficult case. In 
advising Pliny about the different fi*ee communities In the pro- 
vinces, Trajan showed the same regard for traditional rights and 
privileges which he had exhibited in face of the senate at Home. 
At the same time, these letters bring home to us his conviction 
that, particularly in iinancial affairs, it was necessoiy^ that local 
self-government should be carried on under the vigilant super- 
vision of imperial officers. The control which he began in this 
way to exercise, both in Italy and in the provinces, over the “ muni- 
cipla " and " liberae civitates," by means of agents entitled (then 
or later) " corrcctores civitatium liberarum," wa.s carried continually 
farther and farther by his successors, and at last ended in the com- 
plete centralization 6i the government. On this account the reign 
of Trajan constitixtes a turning-point in civil as in military history. 
In other directions, though we find many salutary civil measures, 
yet there were no far-reaching schemes of reform. Many details 
in the admini.stration of the law, and particularly of the criminal 
law, were improved. To cure contiption in the senate the ballot 


was introduced at elections to magistrax^ies. The finanoes of the 
state were economically managed, and taxpayers were most carefully 
guarded from oppression. Trajan never lacked money to expend 
on great worics of public utilify; as a builder, he may fairly be 
compared with Augustus. His tonrm and its numerous appendages 
were constructed on a magnificent scale. Many regions of Italy 
and the provinces besides the city itself benefited by the care and 
munificence which the emperor bestowed on such public improve- 
ments. His attitude towards religion was. like that of Augustus, 
moderate and conservative. The famous letter to Pliny about the 
Christians is, according to Roman ideas, merciful and considerate. 
It was impossible, however, for a Roman magistrate of the time to 
rid himself of the idea that all forms of religion must do homage 
to tlxe civil power. Hence the conflict which made Trajan appear 
in the eyes of Christians like TertuUian the most infamous of 
monsters. On the whole, Trajan's civil administration was sound, 
careful and sensible, rather than brilliant. 

Late in 113 Trajan left Italy to make war in the £ai»t. The 
never-ending Parthian problem confronted him, and with it 
were more or less conneaed a number of minor difficulties. 
Already by 106 the position of Rome in the East had been 
materially improved by the peaceful annexation of districts 
bordering on the province of Syria. The region of Damascus, 
hitherto a dependency, and the last remaining fragment of the 
Jewish kingdom, were incorporated with Syria; Bostra and Petra 
were permanently occupied, and a great portion of the Naba- 
taean kingdom was organized as the Roman province of Arabia. 
Rome thus obtained mastery of the most important positions 
lying on the great trade routes between East and West. These 
change.s could not but affect the relations of the Roman with the 
Parthian Empire, and the affairs of Armenia became in 114 the 
occasion of a war. Trajan’s campaigns in the East ended in 
complete though brilliant failure. In the retreat from Ctesiphon 
(117) the old emperor tasted for almost the first time the bitter- 
ness of defeat in the field. He attacked the desert city of Hatra, 
westward of the Tigris, whose importance is still attested by grand 
rums. The want of water made it impossible to maintain a large 
force near the city, and the brave Arabs routed the Roman 
(!avalry . Trajan, iiAo narrowly escaped being killed , was forced to 
withdraw. A more alarming difficulty lay before him. Taking 
advantage of the absence of the emperor in the Far East, and 
possibly by an understanding with the leaders of the rising in 
Armenia and the annexed portions of Parthia, the Jews all over 
the East had taken up arms at the same moment and at a given 
signal. The massacres they committed were portentous. In 
Cyprus 240,000 men are said to have been put to death, and ai 
Cyrene 220,000. At Alexandria, on the other hand, many Jews 
were killed. The Romans punished massacre by ma.ssacre, and 
the complete suppression of the insurrection was long delayed, 
but the Jews made no great stand against disciplined troops. 
Trajan still thought of returning to Mesopotamia and of avenging 
his defeat at Hatra, but he was stricken with sickness and 
compelled to take ship for Italy. His illness increasing, he 
lanced in Cilicia, and died at Selinus early in August 117. 

Trajan, who had no children. Lad continually delayed to settle 
the succession to the throne, though Pliny in the " Panegyric ^ 
had pointedly drawn his attention to the matter, and it must have 
caused the senate much anxiety. Whether Hadrian, the relative 
of Trajan (cousin's son), was actually adopted by him or not is 
impossible to determine; certainly Hadrian had not been advanced 
to any great honours by Trajan. Even his military service had 
not been distinguished. Plothia asserted the adoption, and it 
was readily and most fortunately accepted, if not believed, as 
a fact. 

The senate had decreed to Trajan as many triumphs as he chose 
to celebrate. For the first time a dead general triumphed. When 
Trajan was deified, he appropriately retained, alone among the 
emperors, a title he bad won for himself in the field : that of " Par- 
thicus. " He was a patient organizer of victory rather than a strategic 
genius. He laboriously perfected the military' machine, which when 
once set in motion went on to victory. Much of the work he did 
was great and enduring, but the last year of his life forbade the 
Romans to attribute to him that felieiUu which they regarded as an 
inborn quality of the highest generals. Each succeeding emperor 
was saluted with the vfiSh that he might be better than Trajan 
and more fortunate tixan Augustus. " Yet'the breach made in Trajan's 
felicitas by the failnre in the East was no greater than that made 
in the felicitas of Augustus by his retirement from the right bank 
of the Rhine. The question whether Trajan's Oriental policy 
was wise is answered emphatically by Mommsen in the affirmative 
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It was certainly wise if the mtana existed which weie necesaery 
to carry it out and sustain it. But succeeding history proved that 
those means did not exist. The assertion of Mommsen that the 
Tigris was a more defensible frontier than the desert line which 
separated the Parthian from tlie Roman Empire can hardly be 
accepted. The change would certaialy have created a demand 
for more legions, which the resources of the Romans were not 
sufticient to meet without danger to their possessions on other 
frontiers. 

The records of Trajan^s reign are miserably deficient. Our best 
authority is tlie 68th book of Dio Cassius; then comes the 
" Panegyric " of Pliny, with his correspondence. The facts to be 
gathered from other ancient writers are scattered and scanty. 
Fortunately the inscriptions of the time are abundant and important. 
Of modem histories which comprise the reign of Trajan the best in 
English is that of Merivalc; but that in Cxemian by H. Schiller 
(Geschichie def rdmischen Kaiseriteit, Gotha, 1883) is more on a level 
with recent inquiries. There arc special works on Trajan by 
H. Francke (Giistrow, 1837), Serge (Paris. 1877), and Dierauer 
in M, Budinger*s UfUersuckungen sut fdmischen KaimgBschichte, 
(Leipzig, 2868). A papar by Mommsen in Hermes, iii. pp. 30 seq., 
entitled “ Zur Lobcnsgeschichte des jungereii Plinius,*’ is important 
for the chronology of Trajan’s reign. The inscriptions of the reign, 
and the Dacian campaigns, have been much studied in recent years, 
in scattered articles and monographs. (J. S. R.) 

TRALBE9 a market town and seaport^ and the county town of 
Co. Kerry, Ireland, on the Ballymullen or Leigh River, about a 
mile from its mouth in Tralee Bay, and on the Great Southern & 
Western railway. Pop. (1901), 9687. A ship canal, permitting 
the passage of ships of 200 tons burden, connects it with 
Tralee Bay. Large vessels discharge at Fenit, 8 m. westward, 
where there is a pier connected with Tralee by rail. Coal, iron 
and timber are imported, and there is a considerable export of 
grain. There is a large trade in butter. Railways serve the 
neighbouring seaside watering-places of Ballybunnion and 
Castlegregory, and the coast scenery of this part is grand and 
\'aricd. Four miles north-west of Tralee is Ardfert, with its 
cathedral, one of the oldest foundations in Ireland, now' united 
to the see of Limerick. St Brendan was its original founder, 
and it had once a university. A neighbouring round tower fell 
in 1870. Seven miles north of this again is the fine round 
towar of Rattoo. 

Tralee, anciently Traleigh, the ** strand of the Leigh, owes its 
origin to the foundation of a Dominican monastery in 1213 by 
John Fitz-Thomas, of the Geraldine family. During the reign 
of Elizabeth it was in the possession of Earl Desmond, on whose 
forfeiture it came into possession of the Dennys. At the Ume of 
the rebellion in 1641 the English families in the neighbourhood 
asked to be placed in the castle under the charge of Sir Edward 
Denny, but during bis absence a surrender was made. The town 
was incorporated by James I., and returned two members to the 
Irish parliament. Though disfranchised at the Union in 1800, 
it obtained the privilege of returning one member in 1832, but in 
1885 it was merged in the county division. It is governed by an 
urban district council. 

TRALLES (mod. Guzel Hhsar), an ancient town of Caria, Asia 
Minor, situated on the Eudon, a tributary of the Maeander. It 
was reputed an Argive and Thracian colony, and was long under 
Persian rule, of which we hear in the history of Dercyllidas' raid 
from Ephesu.s in 397 b.c. Fortified and increased by the Scleu- 
cids and Pergamenians, who renamed it successively Seleuda and 
Antiochia, it passed to Rome in 133. Though satirized in a 
famous line (Juv. SaL iii. 70) as a remote provincial place, it 
had many wealthy inhabitants in the Roman period and, to 
judge by objects discovered there, contained many notable 
works of art. Tw'O of the best marble heads in the Constantinople 
museum came from Tralles; and both in the excavations 
conducted for that museum by Edhem Bey ai'd by 

chance discoveiws, fine-aart products have come to light on 
the site. Rebuilt by Andronicus II. about 1280, it was super- 
seded a few years later, after l!he Seljuk conquest, by a 
new town, founded by the amir Aidin in a lower situation 
(sec Aidin). (D. G. H.) 

TRAHORBi a market village and seaside resort of €0. Water- 
lord, Ireland, on the bay of the same name, 7 m. S. of the city 
of Waterford, vsmd the terminus of the Waterford & Tramore 
railway* The situation is pleasant, and the neighbouring coast 


exhibits bold dif! scenery. The bay is open to the south, 
and is dangerous to navigators, as in foggy weather it has been 
frequently mistaken for the entrance to Waterford Harbour. 
On the cliffs to the west are three towers, one having a 
curious iron figure known as the “ metal man,’^ erected as a 
warning to sailors. The bay is divided into an outer part 
and an inner lagoon (the Back Strand) by a spit of sand, with 
a strait, crossed by a ferry at its eastern extremity. A monu- 
ment commemorates the wreck of the troopship ** Seahorse 
in 1816. Four miles w^est is Dunhill Castle, well situated on 
a precipitous rock. 

TRAMP, a vagrant, one who ** tramps ” or walks the roads 
begging from house to house or ostensibly looking for work, but 
with no home and habitually sleeping out or moving on from the 
casual ward of one workhouse to that of another (see Vagkancy). 
The word is the shortened form of “ tramper,” one who tramps 
or walks with heavy tread. The term “ tramp ” is also used ol a 
cargo steamer not running on a regular line hut passing from 
port to port where freight may be picked up. 

TRAMWAY, a track or line of rails laid down in the public 
roads or streets (hence the American equivalent “ street rail- 
way^'), along which wheeled vehicles are run for the conveyance 
of passengers (and occasionally of goods) by animal or mechanical 
power; also a light roughly laid railway used for transporting 
coals, both underground and on the surface, and for other similar 
purposes. The w^ord has been connected with the name of 
Benjamin Outram, an engineer who, at the beginning of the 19th 
century, was concerned in the construction of tram roads, and 
has been explained as an abbreviation for “ Outram way.** But 
this is clearly wrong, since the word is found much earlier. It 
appears to be of Scandinavian origin and primarily to mean a 
beam of wood; cf. Old Swedish tramy irutn, which ha.ve that sense. 
In a will dated 1555 reference is made to amending a higheway 
or tram ** in Barnard Castle, where a log road seems to be in 
question. In lowland Scottish “ tram ** was used both of a 
beam of wood and specifically of such a beam employed as the 
shaft of a cart, and the name is still often given in England to 
the wheeled vehicles used for carrying coal in mining. Tram- 
way,** therefore, is primarily either a way made with beams of 
wood or one intended for the use of “ trams '* containing coal 
(see Railway). 

Construction , — The first tramway or street railway designed for 
passenger cars with flanged wheels was built in New York in 
1832. The construction of this tramway does not appear to 
have been a success, and it was soon discontinued. In 1852 
tramways were revived in New York by a French engineer named 
Loubat, who constructed the track of wroi^ht-iron rails with 

a wide, deep groove in the upper surface, laid on longitudinal 
timbers. The groove, which was designed for wheel flanges 
similar to those employed on railways, proved dangerous to the 
light, narrow-tired vehicles of the Aincrican type. To meet this 
difficulty a step-rail consisting of a flat plate with a step at one 
side raised about I in. above the surface was designed and laid at 
Philadelphia in 1855. When tramways were first introduced 
into England by G. F. Train in x86o a rail similar to that laid at 
Philadelphia was adapted. This rail (fig. i ) was made of wrought- 
iron and weighed 50 tb per yard. It was 6 in. wide and had a 
step f in. abwe the sole. The rails were spiked to longitudinal 
timbers, which rested on transverse sleepers, and they were laid 
to a gauge of 4 ft. 8J in. Tramways of this type were laid at 
Birkenh^ in i860, at London in 1861, and in the Potteries 
(North Staffordshire) in 1863. The English public, however, 
would not tolerate the danger and obstruction caused by die 
step-rail, with its large area erf slippery iron surface, and the tram- 
way laid in London ^d to be removed, those at Birkenhead 

and the Potteries were only saved by being TelaW with grooved 
rails. Thus, while the stcp^rail became the standard form used 
in the United States, the grooved-rail became generally adopted 
in Europe. From the tramway point of view the step-rail 
has many advantages. A groove coflects ice and dirt, and on 
curves binds the wheel flanges, increasing the resistance to trac- 
tion. A grooved rail is, however, far le^ oi a nttisance to the 
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ordinary vehicular traffic, ajid it has come to be largely used in 
the principal cities of America. 

After the passing of the Tramways Act of 1870 the construction 
of tramways proceeded riipidly in England. A flat grooved rail 
supported on a longitudinal timber and laid on a concrete bed 
was generally adopted. The paving consisted of stone setts from 



(Figs. • and 3 from D. K. Cl^rke'.s Tramways^ iheir Cmstruction and HVofA't'agt | 
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Fig. 1. Fig. 2. Fig. 3. 

ICarly Tmiiiway Fails. 

4 to 6 in. in depth, laid on a thin bed of sand and grouted with 
cement, mortar or a bituminous mixturti. With the exception of 
the design of the rail and the manner of supporting it on tlie con- 
crete foundation, which has continually changed, this method of 
constructing the track has varied but little? to the present day. 

The flat section of rail which was wanting in vertical stiffness 
soon proved unsatisfactory. A fillet or flange was then added to 
each side, which, bedding into the supporting timber, not only 
increased the vertical strength but also prevented horizontal ! 
displacement of the rail. Witli tlie addition of the side flanges a ; 
greatly improved method of fixing the rail to the sleepers was I 
adopted. The old vertiiuil spike, which was a crude fastening, ; 
was replaced by a ** dog or double-ended side spike, one end 
of wdiich was driven through a liole in the flange of the rail I 
(fig. 2). This fastening was very strong and jiroved a great ‘ 
improvement. j 

The next change was the use of cast- iron chairs to support the 
rails, wliich were introdue.ed by Kincaid in 1872. These led to a | 
modification of the rail section, and instead of the two side 
flange.s a rail with a central flange (fig. 3) which fitted into the 
cast-iron chairs was used. The chairs weighed about 75 lb 
each, and were .spaced at intervals of about 3 ft. The Barker 
rail laid in Manchester in 1877 was somew'hat similar to that 
shown in fig. 3, but a continuous cast-iron chair was used to 
support it. 

The introduction of steam traction about 1880, with its heavier j 
axle loads and higher speeds, v/as a severe test of the permanent | 
way. The flat section laid on limber sleepers and the built-up . 
rails of the Kincaid and Barker types began to be discarded in | 
favour of the solid girder rail rolled in one piece. The solidity I 
and depth of this section gave it great vertical stiffness, and \ 
its introduction materially assisted in solving the problem of j 
providing a smooth and serviceable joint. j 

The merits of the girder rail soon caused it to be generally j 
adopted, and although the design has been greatly improved it I 
remains to-day the standard form of tramway rail used through- l 
out the world. At first difficulty w^as experienced in rolling the 
heavier sections w'ith thin webs and v/ide bases, but the introduc- • 
tion of steel and improvements in the rolling mills overcame these j 
troubles. The early girder rails laid about 1880 usually weighed | 
from 70 to 80 lb per lineal yard, and were 6 or in. deep. The | 
groove varied from i to ij in,, and the tread was about if in. in j 
width. The fish-plates were not designed to give any vertical i 
support, and were merely used to keep the rail ends in line. The i 
girder rails were either bedded direiitly on the foundation or 
spiked to timber sleepers which were buried in the concrete. 

The form of head adopted for tramway rails in Europe ivi i 
almost universally been one with the groove on one side. Witii 
this section the wheel flange forces out the dirt clear of tlie tread. 
In a few isolated cases a centre grooved rail has been used. As 
with railways, the adoption of many different gauges has led to 
much incor.vcn’ence. This want of uniformity in the gauge is 
in some parts of the country a great obstacle to the construction 
of inter-urban lines. London and the larger provincial towns 


adopted the standard gauge of 4 ft. 8J in., but in many towns 
narrow gauges of 3 ft. or 3 ft. 6 in, were laid. Glasgow and a 
few other towns adopted the gauge of 4 ft. 7f in. with a view of 
making the narrow grooved rail cf the tramways available for 
railway wagons, but without any real success. 

With the introduction of electric traction the weight and 
speed of the cars greatly increased, and experience soon proved 
that only the most substantial form of permanent way was 
capable of withstanding the wear and tear of the traffic. The 
early electric lines were laid with girder rails weighing about 
75 rf) per lineal yard. These proved to be too light, and, at the 
present time, rails weighing from 95 to no lb per lineal yard 
arc in general use. The large number of rail sections designed 
a few years ago gave considerable trouble to makers of rails. 
The issue in 1903 by the Engineering Standards Committee 
of a set of standard girder tramway rail sections was there- 
fore generally w^elcomod. The sections comprise rail.s of five 
differ.^nt weights. Modified .sections for use on curves were also 
published, together with a standard form of specification. Fig. 4 
shows the section of the lOo lb B..S. rail (No. 3). 

Tramway rails arc generally ordered in 45-ft. lengths. Rails 
Of) ft. long are sometimc.s used. l.)ut they are difficult to handle, 
especially in narrow streets. The rail joints still prove the weakest 
part of the track. Numerous patents have 1 cen taken out for fi.sh- 
plates and .sole? ]>lates of si)ecial design, but none has proved quite 
satisfactory. Tlic “ Dicker " joint, in which the head of the rail on the 



Fig. 4.— British Standard Tramway Rail, Na 3. 

tread side is partly cut away and the fish-x>late carried up .so that 
tlicw’heel runs on its top edge, and the *' anchor joint, in which a 
short pitfce of inverted rail is bolted or riveted to the undersides of 
the abutting rails, have been largely used. The latter make.s a good 
stiff joint, but when buried in concrete it interferes with the bedding 
of the rail as a whole, often causing it to work loo^ in the centre. 
Various processes have also been introduced for uniting the ends of 
the rails by welding. Electric welding was first tried in the United 
States about 1S93. and has since been considerably used in that 
countrv. In this process two specially prepared fish-plates are 
;ipplied, oiu* to each side of the joint. Each fish-plate has three 
! ’losses or projections, one in the centre opposite the joint and one 
nonr each end By X)assing a heavy alternating current of low 
\'oltagc between the opposite l>osses*thc fish-plates are welded to 
the rail The current is obtained from the line by means of a motor- 
eenerator and static transformer. Another process which has been 
used considerably in the United States, and at Covcntr\' and Norwich 
in England is the cast welded joint. To make this joint the rail 
ends are enclosed in an iron mould filled with molten cast iron, 
which makes a more or loss perfect union with the steel rails. The 
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in the Madway, less breaking up of the pavement, and diidrtly 
choicer coat of construction. Its chief disadvantage is the difficulty 
it introduces in connexion with points and crossings. It is also 
Objected that if the side slot is made Ihe same width as the rail groove 
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yard of constru ctio n of tins tsrpe are : cast iron, iadnd 
of^Mkes, 50oll>; trackimils,Ai4 lb; siotrails, xiOlb; ooaidueeorttuls, 
411b; and conduit plate, 16 lb — nearly 400 lb of roUed ateef jieryard. 
After the rails, whaoh are of a high girder type, am iastened in place 
thin plates of sheet steel are bent into the oval holes in the yokes 


yokes am furnished with lugs 
which serve to retain, temporariiy, wooden boards forming a mould 
in which the concrete is rammed. Sectional wooden shapes serve 
to hold the thin steel lining in place while the oonemte is hardening. 
Around this concrete tube, and on each side of it, to ionn a basis 
for the street pavement, is laid a mass of coarser conenete. In each 
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Fig. 6, — Section of Side Conduit. 

it becomes a danger to narrow-tired vehicles. Thc.difficulty in regard 
to points and crossings is overcome by bringing the slot into the 
centre of the track at junctions and turn-outs. Fig. 6 shows a 
section of the side slot track laid at Bournemouth. The width of 
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lengths and is supported every 15 ft. by the insulators, the ends of 
separate rails being matched at and held by an insulator support. 
This rail is, of course, bonded with copper bonds, Two such con- 
ductor rails are installed in the conduit d in. apart, the flat faces 
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Fig. 7.— ^Section of Centre Conduit (London County Council type)* 
the slot is I in. ,’ which is the least width possible. In l^ndon } in. was 
first adopted as the width of thooentre slot, but later this was increased 
to 1 in., so that in this particular there is not much to 
choose between the two systems. Fig. 7 sliows a 
section of the London County Council track at one 
of the cast-iron yokes. These are spaced 3 ft. 9 in. 
apart, every second yoke being now continued out 
under the running rail which is fastened to it. There 
is no doubt that the extended yoke greatly increases 
the strength of the track. The slot beams weigh 6u lb 
per yard. The conductor bars arc of mild steel, 

T-shaped. They weigh 22 lb i>er yard and are sup- 
ported on insulators at intervals of 15 ft. Each in- 
sulator is covered over in the roadway with a cast- 
iron frame and movable lid. There arc two conductor 
rails — positive and negative— so that the whole 
circuit 16 insulated from earth. The conduit or tube 
is formed of cement concrete. The track between 
tixe mUs is paved with granite setts in order that 
there may be no trouble with wood blocks swelling 
and closing the slot. 

American practice in conduit construction has 
become fairly well standardized (fig. 8). The con- 
duit is oval in shape, its major axis being vertical, 
and is formed of concrete. An excavation .about 
30 in. deep and 5 ft. wide is made, and in this are 
laid cast-iron yokes weighing 410 lb each, and 
spaced 5 ft. apart centre to centre. Every third 
yoke contains bearings for a hand -hole plate, and 
weighs about 600 lb. These yokes surround the 
conduit •proper and are provided with extensions 
on each side for the attachment of the rails. In 
the older construction the rails were laid directly 
'Upon the iron of the yokes, steel wedges and shims 
being used under them for the final alinement c^ the 
rails. In the more recent construction, on the Third 
Avenue railroad in New York City, a wooden 
stringer, 6in. by 4} in. in size, is laid along from yoke 
to yoke on the 'bearing surfaces, and the rail laid 
upon^diis. The rail is held down on the yoke by 
'means of two 'bdlts at each bearing-point, 'fliese.bdha 

Tiorace the ‘foot of 


Fig. 8.— Cross-section of Open Conduit KoaU (American type). 

corresponding to the upper surface of the T being placed towards 
each other. Elaborate pro\isions for drainage and inspection are 
also provided, dcT)cncling upon the situation of the tracks and nature 
of tlic street. The current is fed to the conductor rails by heavy 
copper conductors of from 500,000 to i ,000,000 circular mils cross* 
section, insulated and lead-covered, laid in ducts alongside of or 
between the two tracks of double-track systems. Connexion is 


havii^g turned-up heads which enit 

\ rail. The slot rails, or Z bars forming the .two 
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jaws Of the | in. slot, are bolted to the u 
the yokes. The weights of the metal 
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Fig. Cross-section of Stud, Skates and Mamets. Lorain System. 
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miade between the loarc and the conductor rails by means of a 
** tdooeli/* carried by a hard steel fdate, which is channelled to re- 
ottve we insulated \rires leading up to the oonhnoller on the car. The 
ploufifh Carries two caat-iron rubbing-blocks, which are pressed out- 
ward into contact with the conductor rails by springs, the two being, 
of ooatae,very carefully insulated from each other and from the other 
metal-work m the plough. It has been found expedient in practice 
to reverse the polarity of the current used on these conduit roads 
from time to Sime, since electrolytic deposits, formed by small 
leakaige currents in the vicinity of insulators, &c., are thus dissolved 
b^ore they become a source of trouble. 

Great difficulty is experienced with all conduits in keeping them 
dean and free from water. On the London tramways k sump has 
been formed at intervals of about 60 yds. into which the conduit 
drains. These sumps are connected with the sewers. The principal 
Objection to the ooliduit system is its heavy first cost. The tracks 
alone in London are estimated to cost about £1^,000 per mile of 
single track against about £8000 per mile for a track to be worked 
on the overhead system. 

This high cost of construction has caused considerable atten- 
tion to bo directed by inventors to devising surface contact sys- 
tems. Many of the designs which have been patented 
appear excellent in theory, but have been found un- 
trustworthy under working conditions. Among those 
worked commercially in England are (i) the Lorain system in opera- 
tion at Wolverhampton; (2) the Dolter system at Torquay, Hastings 
and Mexborough, and (3) the G.B. system at Lincoln. Of all these 
systems current is supplied from iron studs laid in the roadway be- 
tween the rails of the track to a skate carried on the car. The studs arc 
placed 10 ft. to IS ft. apart and contain a movable switch or contact, 
which is operated by the influence of a magnet carried under the car. 
In the Lorain system (fig. 9) connexion is made to the source of 
power through two carbon contact pieces. The lower carbon 
contact is carried on a soft iron strip which is connected to the supply 
cable by means ot a flat copper ribbon spring. When the magnet 
passes from over a stud the iron armature and the lower carbon 
contact, which has been magnetically attracted, falls vertically, 
assisted by the copiier ribbon 8j)ring. In the Dolter system the 
contact box (fig. lofcontains a bell crank lever with a carbon contact 
at its lower end. The upper arm of this lever is of soft iron, which 
is attracted by the magnet carried under the car. When the lever 
is moved the Carbon block at the lower end is brought into contact 
with the fixed carbon contact in the side of the box^ which is perma 
nently connected to the supply cable. In the (».B. contact box 
(fig. ii) contact is made direct to a bare feeder cable carried in a pipe 

r\ 


Swfece 



(From TAe Trannmty and Kaihttay 

nwu.) 

Tig* 11.*— G. B. Stud. 



(Fkeia j . H. Rider* EltcMc TrdeHon% perniiMion of Whittaker & Co.) 

PxG. io.*-^Gro3*^section ot Stud, Skates and Magnets. Dolter System. 

under the boxes. The switch, consisting of a piece of galvanized 1 ^ hidden away from inspection, 
iron, is suspended freely by means of an insulated phosphor bronze 
firing. At the lower end of this moving piece a carbon contact 
pieoe is attached. When the magnet carried by the car passes over 
a stud, the moving piece is magnetically attracted to the cable 
against the pull of the spring. In the Lorain and the Dolter system 
die studs ars raised stightty above the road surhtce— which is an 


bbfbctionable ieature^and the current is ccfilectOd by a skate, 
suspended under the car, touching the projecting surface. In the 
G.B. system the stud heads arc kept flush with the pavement, and 
the collector consists of iron links spring suspended . As the collec’^t 
I>aBses over the box the finks are magnetically attracted, and move 
down, making contact with the stud. 

In all surface contact systems, short circuiting devices are provided 
to detect any studs whicn may remain live after the skate has 'T>assed, 
cither by blowing a fuse or by ringing a bell, but it is questionable 
how much reliance can be placed on 
their efficiency under all couditiuns. 

The collecting skate and magnets 
carried by the cars on a .surface con- 
tact tramway arc of considerable 
weight, and the skate requires re- 
newal at frequent intervals. 

An eflScient system of street 
traction may be defined as one 
which, while giving a reasonable 
return on the capital invested, 
provides the public, without dis- 
figurement of the highway, with 
a quick and freejuent service of 
comfortable cars. 

When tramways urere first intro- 
duced the surface of the streets 
was often exceedingly rough. The 
Iramcar running on rails was there- 
fore a great advance in comfort 
of travelling on the old stage 
cr.rriage. Horse traction, however, 
limited the weight of the car and 
the speed of travelling. The sub- 
stitution of steam traction for horse traction was a great 
advance. Higher speeds and quicker acceleration 
\/ei*e obtained, and larger and more comfortable cars 
could be worked. The power, however, was limited, 
and the locomotives, built as light as possible, were 
expensive in first cost and maintenance. Cable traction, owing 
to the heavy first cost of the track, requires a great 
density of traffic to make it pay. The speed is limited 
both up and down hill to that of the cable. It has the 
advantage that it can be safely worked on severe gra- 
dients, and once installed the working costs arc low. 

Electric traction by accumulator cars was tried in 
Birmingham in 1890 and abandoned after some years of 
unsatisfactory working. The cars were co.stIy to work 
and maintain. The stor.ige l)ailerics hnd to be re- 
charged at frequent intervals, and they rapidly dropped 
in capacity. There was little reserve of power, and 
the cells added considerably to the weight of the car. 

Those forms of electric traction in which the power is 
supplied to the cars from an outside source have many 
advantages. Only the weight of the motors has to be 
carried. These arc efficient over a wide range of speed, 
accelerate quickly, have a large reserve of power and 
arc clean and silent. The electric conduit and surface 
contact tramways do not require any disfiguring over- 
head wires. They have, however, troubles of their own. 
The construction of the electric conduit is so expensive 
that its choice must necessarily be limited to l irge 
cities. The conductors are easily short-circuited. Gaps 
in the conductors must be left at the points and crossings. 
The cost of keeping the conduit clean is considerable. 
It has the advantage, however, of having both the posi- 
tive and negative conductors insulated. Surface Contact 
systems require studs or contact boxes to be placed 
in the road. In most systems these project above the 
surface of the street, llie switches which they contain 
A failure of insulation or the 
sticking of a switch may allow a live stud to be unprotected 
in the roadway. The weight of the car and Consequently the 
power required to move it is considerably increased by the skate, 
magnet and battery which have to be carried. 

For simplicity of working the overhead system easily comes 
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first. The conductors are out of reach, they can easily be 
doubly or trebly insulated, and with their insulators are open to 
inspection. The poles and wiring can be erected without closing 
or obstructing the street. The supply of power is not interfered 
with by heavy rain, snow or other climatic causes. Duplicate 
conductors are used, and repairs can be rapidly executed. The 
only objection is that of unsightliness, which, however, can be 
greatly reduced by good design. 

The cost of establishing tramways to be worked on the various 
systems of traction mentioned above has varied considerably. The 
locality and the amount of street widening have considerable 
influence on the total. Horse tramways in the larger cities cost in 
the past about 5,000* per track mile complete with liorses, cars, 
&c. ; tramways worked by steam power about /i 8,000 “ per t mck 
mile including locomotives and cars. I'he Kclinburgh Corpora ion 
caV)lc tramways cost ;f2.3,3i6*to establish complete, with 1 ower- 
house, cars, &c. Of this figure, the cost of the permanent way 
construction amounted to The construction and cquii)ment 

of the South London conduit tramways cost £2$,io(i^ per mile 
of single line; the j/crmanent way, its electrical equi])mcnt and the 
distributing cables cost ;Ji5,893* per track mile. More recent 
estimates appear to show thjit the average cost in London will be 
between £26,000 and £30,000 per track mile. In Glasgow the total 
cost of constructing and equipping ihe electric tramways on the 
overhead system, including the provision of a pow'cr station, cost 
£iq,7«7 * per track mile, and at Leeds £13,206. At Manchester, 
where current is provided by the lighting station, the comi-lete cost 
works out at £12,498.* The cost of the permanent way, cables 
and electrical equii)ment per track mile vanes from £6575 at Man- 
chester to £9959 at Glasgow. The cost of laying down a surface 
contact electric tramway is about slightly more than that of con- 
structing and equipping a track with overhead conductors. The 
cost of the permanent way and its electrical equipment together with 
the cables at Wolv'erhami)ton on the Lorain surface contact principle 
amounted to £8601 per track mile. 

'I he working expenses of the various systems of traction arc largely 
affected by the age of the tramway, the locality, and, in the case of 
electric lines, by the cost at which power is obtained. In Birmingham 
in 1890-1891 ® horse traction cost 979d. j<er car mile, steam traction 
iO’9t)d. per mile, cable traction (>‘33d. and electric accumulator 
traction O Qod. per car mile. Modern electric trolley lines generating 
their own current work at from 5d. to 6d. jjcr car mile, Where current 
is jiurchased the costs vary from 6d. to 7id. per car mile. The 
working costs of the London County Council conduit tramways 
worked on purchased current amounted to S’oad. per car mile in 
the )ear 1905-1906. 

Tramway Cars , — The modern tramway car is made up of two 
distinct parts, the body and the truck. The present type of 
double ended car with a platform at each end was first used 
oil the American street railways about i860. The car body was 
supported directly on axle-boxes through helical steel or rubber 
springs. 

When the early piontiens were experimenting in the United 
States with electric traction they attached the motor to the car 
body. This jiroved unsatisfactory, and resulted in the develop- 
ment of the modern truck. The truck may be described as a 
carriage or frame supported on the axle-boxes b}' springs and 
supporting by another set of springs the car body. The truck 
carries the motors and in itself resists all the strains of the 
driving mechanism. 

Modern car bodies are mounted either on a single four-wheeled 
truck, with a fixed or rigid wheel-base, or on two four-wheeled 
bogies or swivelling trucks. Four-wheeled radial trucks have 
been tried on several tramways, but they have not proved sati.s- 
factory. The wheel-base of the fixed or rigid truck usually 
varies from 6 to 7 ft. The length of the wheel-base should be 
determined by the radius of the sharpest cur^'e. To obtain 
steady running it should be made as long as possible. Two 
motors are generally fitted on a car. 

Of the bogie or swivelling trucks the greater number now in use 
are of the “ maximum traction type. This truck is lused to obtain 
the greatest tractive effect from two motors when filled to a car 
supi)orted on eight wheels. Each bogie is a small four-wheeled 
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truck in itself. It has one pair of its wheels driven by the single 
motor and of the standard size — about 30 in. — while the guiding 
or pony “ wheels are of small diameter. The weight of the car 
body is supported eccentrically on the truck, so that about 70 % to 
8n% is available for adhesion under the driving-wheels, while 
this form of truck has many merits, it also has many disadvantages. 
The small wheels easily leave the rails, while the adhesion of the 
driving-wheels compared with a four-wheeled car is considerably 
reduced. Quick acceleration is difficult, and on a greasy rail much 
energy is lost in slipping. The use of equal- wheeled bogies with a 
motor on every axle gets over the difficulty of the loss of adhesion 
but at a greatly increased cost. The current consumption is increased, 
the first cost is greater, and there are four instead of two motors 
to be maintained. Steel-tired wheels liave largely replaced the cast- 
iron chilled w'hecl for many years used on tramcars. 

While the various forms of trucks are common both to -British 
and American practice, car body construction differs in many points. 
The single-deck car is universal outside the United Kingdom, 
where, although many single-deck cars are worked, the gfcater 
number arc of the double-deck type. It is claimed that with small 
single-deck cars a quicker service can be maintained, as they are 
easier to load and unload and generally handier. On the other hand, 
the double-deck car seats more than "double the number of passen- 
gers, requires the same number of men to work it, and takes but little 
more power to drive it. Exj)erience has proved that the 58-passenger 
-- 28 inside and 30 outside— double-deck car mounted on a four- 
wheeled truck is the ty])C of rolling stock most suitable for British 
conditions. For heavy rush traffic or long distance travel the larger 
bogie cars arc convenient. They are, however, slow to start and 
stop, and a 72-])assenger car is too much for one conductor to work 
efficiently. Another difference is due to the width of the cars. 
In the United States car bodies vary from 8 ft. to 9 ft. 6 in. in width. 
In Great Britain the width is limited by the Tramways Act of 1870 
to II in. beyond the outer edge of the wheels, which, on the standard 
gauge, allows the maximum width to be (> ft. 10 in. This limit has 
governed the arrangement of the seating in the cars. Inside, the 
ordinary side seat is almost invariably adopted. Cross seats have been 
used, but they leave a very narrow gangway — a great disadvantage 
at times of overcrowding. On the top deck, where the available 
width is greater and standing is never permitted, cross scats are 
universally fitted. 

On the old horse cars a straight type of stairway was used. The 
reversed stairway, brought in about 1902, gave greater protection 
from accident and increased the seating accommodation on the top 
deck. It had, however, two great disadvantages. The stairw'ay 
shut out the niotorinan's view on the left-hand side, and the stream 
of passengers descending met the stream of passengers leaving the 
inside of tlu^ car, causing delay. The reversed l}-j)C of stairway has 
now been abandoned and the straight type, well protected by 
railings, is usually fitted. 

In addition to the ordinary single-deck and double-deck types 
of cars wdiich are in general use many other designs arc to be found. 
Single-deck 0])en cars of the " toast- rack " type with transverse 
scats are popular on many holiday lines. They have the advantage 
of being quickly filled and emptied. Centre vestibule cars are now 
seldom seen. It is inconvenient not to have the conductor at the back 
of the car where he can look out for passengers, and, if necessary, 
" nurse " the trolley. There is also danger of a passenger being 
struck by the axle-boxes of the rear bogie t uck when leaving the car. 
The Californian type of car body, with the central part closed in 
and one or tw'O double-.sided transverse seals at each end, ha.s been 
used on routes where low bridges do not allow of the use of double- 
deck cars. The carrying capacity of tliis type in wet weather when 
the exposed seats cannot be u.sed is small. A demi or one* man car 
has been worked in some towms. It saves the wages of one man, but 
the average speed of the service is reduced. Toj) deck covers have 
in recent years been largely fitted. Their use practically doubles 
the covered seating capacity of the car and jirovides accommodation 
for smokers, a difficult matter on a single-deck car. 

In Great Britain the board of trade requires all cars to be fitted 
with an efficient form of lifeguard. The gate and tray pattern, 
in which anything striking the vertical gate drops the tray, is 
that principally employed. In addition to the ordinary hand-brake 
which operates shoes on all the wheels, and the electric reverse 
switch, a large number of cars are fitted with some form of electric 
brake (see Traction). 

Legislative Co 7 iditions in Great Britain , — ^Thc first tramways 
constructed in Great Britain were promoted by private enter- 
prise under powers conferred by private acts of parliament. 
Considerable opposition was offered to pioneer schemes, but after 
a few private acts had been passed, parliament, in 1870, passed a 
general act providing for the laying of rails upon roads, and specify- 
ing the procedure for tramway promotion and the main relations 
between tramway undertakers and local authorities. The 
Tramways Act 1870, which is still in force, enabled promoters to 
apply to the board of trade for a proxdsional order which, when 
confirmed by parliament, possesses all the force of an act of 
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parliament. The procedure is therefore simpler and cheaper than 
private bill procedure. Under this act promoters are obliged 
to obtain, as a condition precedent to making application for a 
provisional order, the consent of local authorities m whose areas 
the proposed tramways are to run. This provision is referred 
to as the ** veto clause.” Where a line is laid in two or more 
districts and two-thirds of the line are in districts where the local 
authorities do consent, the board of trade may dispense with 
the consent of the remainder. When procedure by private bill 
is adopted a similar “ veto ” provision is made by Standing 
Order 22, which requires the consent of the local authority (and 
of the road authority where there is one distinct from the local 
authority) before the bill goes to first reading; in this case also 
the consent of authorities for two-thirds of a continuous line are 
deemed sufficient. The powers granted under the Tramways 
Act are in perpetuity, subject to the right of the local authorities 
(under the 43rd section) to purchase, at the end of twenty-one 
years or each septennial period following (or within three months 
after the promoters have discontinued working the tramway or 
have become insolvent), so much of the undertaking as lies within 
their areas, on paying the then value of the properties suitable to 
and used for the undertaking, exclusive of any allowance for past 
or future profits or compensation for compulsory sale or any 
other consideration whatsoever, su('h value to be determined by 
an arbitrator appointed by the board of trade, Another part 
of the arrangement specified between the local authorities and 
the undertakers is that the undrtakeres shall pave the tram- 
way track between the outer rails and for 18 in. beyond each 
outer rail. Mr G. J. Shaw-Lefevre (now Lord Eversley), when 
introducing the bill in 1870, said that it would give powers to 
the local [luthorities to construct tramways, but not, of course, 
to work them.” The idea apparently was that local authorities 
should retain full control of the roads by constructing the tram- 
ways, and would make arrangements with Icssecjs on terms which 
would secure reasonable fares and other conditions for the benefit 
of the travelling public. It was not until i8q6 that parliament 
permitted loctil authorities to work tramways as well as own them, 
except in cases where lessees could not be obtained. The 
precedents for municipal working were created by private acts 
at a time when public opinion was in favour of that policy; 
and after the first few bills for municipal tramway working had 
been successful, other municipalities found practically no diffi- 
culty in obtaining the de.sired powers, although parliament had 
never adequately discussed, as a specific reform, the departure 
from the principle laid down by Mr Shaw-Lefevre in 1870. Th(‘ 
conditions in fact proved more favourable to municipal than 
company promoters, .since the local authoritie.s, as soon as they 
aspired to work tramways as well as own them, used the power of 
veto against the proposals of companies. 

The situation entered a more acute phase when electric 
traction was introduced on tramways. The Tramways Act 
provides, by section 34, that all carriages shall be moved by 
the power prescribed by the special acts or provisional order, 
and where no such power is prescribed, by animal power only. 
The mechanical power used must be by consent of the Ijoard of 
trade, and subject to board of trade regulations. Owing to 
the capital expenditure involved in electric traction, under- 
takings nearing the end of their twenty-one years’ tenure found 
that it was not commercially feasible to carry out the change 
without an extension of tenure. The local authorities were 
reluctant to grant that extension, and they were also reluctant 
to give permission for the promotion of new lines. 

The difficulties of the altered conditions created by the advent 
of electric traction were met to some extent by the Light 
Railways Act 1896. This act contains no definition of a light 
railway, and it has been used largely for electric tramway 
purposes. Lord Morley, when piloting the bill th’-ough the Lords, 
said that 'Might railway” includes "not merely all traniways 
but any railway which the board of trade thinks may justly 
be brought within the scope.” It certainly includes tramways 
in towns, and it might include large trunk lines throughout 
the country.” Accordingly it has been used for the construction 


of many miles of tram lines on the public streets and also in some 
cases for extensions where the track leaves the public road, 
and is laid on land purchased for the puq)Ose. These tracks 
are generally constructed with grooved girder rails, having 
a wide groove and a high check, so that the shallow flanged 
tramcar wheels can run on them with safety at high speeds. 
The rails arc laid on cross sleepers and ballasted in the ordinary 
railway fashion. Fencing is erected, hut levebcrossing gales 
are often omitted, and cattle guards only arc used to prevent 
animals straying on the track. Tlicse sleeper tracks on private 
ground arc cheap to maintain if well constructed in the first 
instance. Speeds of 20 to 25 m. an hour have been sanctioned 
on electric lines of this character, worked by ordinary tramway 
rolling stock. There is no purchase clause in the Light Railways 
Act, but arrangements for purchase of the undertaking were 
usually made with the local authorities and the terms embodied 
in the order. The act contains no veto clause, section 7 stating 
that the commissioners arc to satisfy themselves that all 
reasonable steps have been taken for consulting the local authori- 
ties, including road authorities, through whose areas the rail- 
way is intended to pass, and the owners and occupiers of the 
land it is proposed to take. ” 'Fhe 1 .ight Railway Commissioners, 
however, have interpreted the act in the spirit of the Tramways 
Act, so that for all practical purposes the veto remains. I'he new 
act differed from the Tramways Act in providing for the com- 
pulsory purchase of land under the Lands Clauses Arts— the 
Tramways Art expressly stating that the promoters should not 
be empowered to acquire land otherwise than by agreement. 
The board of trade has held that the art docs not apj)ly to 
tramways wholly within one borough. County, borough and 
district councils as w^ell as individuals and companies are 
empowered to promote and work light railways. 

The passing of the art gave a great impetus to the ronstruction 
of tramways worked by electric tradion. But owing to the 
practical retention of the veto, there was not so much progress 
as w'as anticipated. AnotluT clause of restriction was section (), 
sub section 3, which provides that if the board of trade con- 
siders that “ l)y reason of th(^ magnitude of the proposed under- 
taking, or of the effect thereof on the undertaking of any railway 
company existing at the time, or for any other special reason 
relating to the undertaking, the f)roposals of the promoters 
ought to he submitted to parliament,” they should not confirm 
tlie order. In many cases railway conqxinies, l)y pleading the 
competitive influence of proposed tramways promoted under the 
Light Railways Act, were able to force the promoters to apply 
to jmrliament or to drop the scheme. The latter alternative 
was fre(iuently adopted, owing to the costs of parliamentary 
procedure being too heavy for the undertaking. 

Commercial Resulta. — Intt^rcst in the commercial results of tram- 
way enterpfisc is practically limited to electric traction, since other 
forms of traction have been almost entirely superseded owing to 
their economical inferiority. 1'hc main advantages of electric 
traction over horse traction lie in tlic higher speed, greater carrying 
capacity of cars, and the saving in power over a system in which only 
a smalf proportion of the power source is available at one time. 
Steam, compressed air and gas traction possess the disadvantages 
that each car has to carry the dead weight of power- producing 
machinery capable of maintaining speed up to the maximum grade. 
Cable traction has the disadvantages that the speed of the cars is 
limited by the speed of the cable, that the range and complexity of 
the system arc restricted, and that construction is expensive. The 
electric system, in which power is generated at a central .source 
and distributed to cars which take power in proportion to the work 
being done, possesses a higher degree of flexibility, convenience and 
economy than any other system. Electric tramways in Great 
Britain arc mostly equipped on the overhead trolley system, though 
the conduit and the surface contact systems have been installed in 
a few instances. Roughly the capital expenditure required for the 
three systems is in proportion of 2 , and x, and both the conduit 
and the surface contact systems are more costly to maintain than 
the overhead system. A fourth system of electnc traction, in which 
the cars are fitted with storage batteries charged at intervals, has 
been tried frequently and as frequently abandoned. The great 
weight of the batteries, the serious initial cost and higb rate of 
deterioration prevented the attainment of financial success. 

The earliest development of electric ro^-traction on a laige scale 
took place in America and on the continent of Europe, and the 
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estioiatea fior British tramways were therefore prepured from 

and continental result^. The following figures, smnnwciae I are summarised in tie next table : — 
a n^p^ber of estimates made at tius period ; the 
first table gives the figures for cax)ital cost, 
and the second for operating expenses. The 
receipts wore estimated at lod per car mile. 

Capital Cost 
per Mile of 
Single Track, 

Permanent way, including £ 

bonding 5050 

Ov<Thead equipment 
Feeder cables . . 

Cars at £700 each . 

Car sheds, sundries 
contingencies , . 


Year. 

Number of 
companies. 

Aggregate 

capital. 

Average 

ordinary 

capital.. 

Average 

preference 

capital. 

Average loan 
and debenture 
capital 

Total 

average. 



£ 

X 

X 

X 

X 

1899-1900 

24 

9.036,33a 

3-87 

5*56 

4-64 

4*37 

1900-190Z 

37 

15,0*1,137 

4*27 

5*53 

4*57 

4*65 

1901-1902 

62 

*8,323,117 

4-07 

4*44 

4*53 

4*29 

1903 

64 

35,479,896 

4-31 

5'“ 

4*47 

4*57 

7904 

77 

48,789,5^5 

4*13 

4 ‘8 i 

4*53 

4*41 

1905 

90 

61,273,986 

379 

4*92 

4*39 

4*33 

1906 

Z17 

77,202,373 

3-47 

4 ’8 i 

4 ’i8 

4*13 

1,907 

li8 

99,315,028 

2'87 

4*25 

4'38 

378* 


Total 


£9500 

Operating Expenses per Car Mile. 


Electrical tmergy 

Wages of drivers and conductors 

Car .Hhccl expenses, wages and stores . 

General expenses 

Re})airs and maintenance 

. . l‘lO 

. • 0*55 

. . 0*90 

. . 125 

Total . . 

. 5*3od. 


The estimates gave reason to expect that electric traction would 
moan cheaper fares and more frequent services at a higher speed, 
resulting in a considerable increase in traffic receipts jicr mile and 
a substantial reduction of working expenses. The result of pioneer 
undertakings in South Staffordshire, Bristol and Coventry sup])orted 
this expectation. Later experience, however, showed that the 
estimates were too optimistic. Taking the actual figures realised 
for the undertakin'4s included in the above tables, the capital 
expenditure per mile of single track was ;(i2 000 and the working 
expenses per car mile 6'3d. The expectations as to gross revenue 
have been generally realized, but the increase in capital expenditure 
and workin g expenses over the estimates is typical of electric tram- 
ways in Great Britain. In the matter of wear and tear the estimates 
have also been too low. The reasons for the larger capital expendi- 
ture are (i) superior track construction. (2) more elaborate overhead 
oq^uipment, (3) use of larger cars, (4) higher cost of road paving and 
other improvements imposed upon tramway undertakings, 
According to the official returns of tramways and light railways 
for tlie year 19115-1900, there were 312 tramway undertakings in 
the United Kingdon, and 175 of these belonged to local authorities. 
Out of the total of 1 491 m. of line owned by local authorities, 127O m. 
are worked by these authorities themselves, and the remaining 
215 m. by leasing companies. Local autliorities worldng as well as 
owning their tramways made a net profit of £2,529,752, applying 
to the reduction of tramway debt and £205.981 to the 
relief of rates, while carrying £623,617 to reserve and renewal 
funds. The following table summarizes the amounts expended by 
Ipqal authorities on electric traction : — 


Year. 

Municipalities. 

£ 

1900 

11 

1,169.429 

1901 

18 

2.748,873 

I9:)2 

57 

10,519,543 

1903 

61 

14,644,126 

1904 

92 

41,295 771 

1915 

115 

27,876 320 

1906 

J31 

31,147,824 

1907 

131 

35.965,940 


The corresponding table for electric traction companies (including 
electric railways) , detailing the amounts and proportions of ordiaaiy 
preference and loan and debenture capital, is as follows : — 


Year. 

Number 
of under- 
takings. 

Ordinary 

capital. 

Per cent, 
to total. 

Preference 

capital. 

Per cent* 
to total. 

Loan and 
Dblxsnture 
capital. 

Per cent, 
to total. 

Total. 

1896 

17 

£ 

5,041,375 

85 

/ 

412,776 

7 

£ 

630,521 

10 

£ 

6,084,672 

1897 

30 

6,584.147 

88 

1*4,850 

2 

727,176 

10 

7,436,173 

1898-1899 

51 

9,793.234 

68 

1,640,780 

11 

2,972,126 

21 

14.406,140 

1899-1900 

C»6 

770, 777 

60 

3,834,761 

20 

4,033.998 

20 

19,639.530 

1900-1901 

75 

14.558,076 

I 55 

5,904,998 

23 

5,686,785 

22 

26,149,859 

1901-1902 

125 

19,748.965 

50 

9,748,891 

24 

10, 024, .327 

26 

39,584,183 

1905 

126 

21,600,056 

49 

11,170.319 

25 

11,296,714 

14,895.418 

26 

44,067,089 

1904 

156 

33,491,604 

54 

13,219,487 

22 

24 

61,606,509 

*905 

159 

36,949,069 

47 

84 853,948 
25.206,988 

29 

19,410,384 

24 

79,213.401 

1906 

170 

38,130,981 

4* 

27 

89,388,581 

32 

92,860.550 

1907 

173 

S3. 034. 778 

45 

30,642,266 

26 

34,378,411 

29 

118^049,455 


1'he total expenditure on tramways and light railways (omitting 
railways — main, branch and suburban) was £15,195,993 in 1896 and 
£58,177,832 in 1906. 

One effect of the increased cost of expenditure per mile of track 
is to discourage extensions of rural and inter urban lines where the 
traffic is not heavy. F^roposals have been made to adopt the rail- 
loss trolley *' (used in some places on the continent of Europe) for 
such extensions. In this system the cars run on ordinary wheels 
and take power from overhead trolley wires. But so far no such 
arrangement has bt.cn put into practice in Great Britain, and out- 
lying districts arc generally dealt with by petrol or steam motor 
vehicles, running as feeders to the tramways and railways, The future 
commercial development of tramways lies more in the economics in 
working than in growth of track miloagc. Owing to the enormous 
volume of traffic a very slight alteration in one of the items of 
expense or revenue produces a large result in the aggregate. The 
addition of Jd. per car mile to revenue or a corresponding reduction 
in expenses would, on the 240 millions of car miles run in 1905-1906. 
result in a gain of about £500,000 per annum, which is equal to 
nearly i % on the entire capital expenditure in respect of tramways 
and light rail wavs. The tables giv’’en above show that the yield 
upon the capital invested in electric traction is not high. The effect 
of increased capital expenditure has been accentuated by reductions 
in fares. In t 886 the average fare per passenger was I'Oid. and in 
189O it was i'3ul., falling in 1906 as low as nod. Some systems 
cairy passcngc?rs over 2} m. for one penny, workmen being carried 
twice the distance for the same sum. Halfpenny fares are repre- 
sented as a boon to the working man, but they have been abandoned 
as a failure after several years* trial on several systems, and in 
Glasgow it is found that halipenny faros contribute only 20*4% of 
the early morning traffic, while the penny fare contributes 72*3% 
of that traffic. The general manager of the Birmingham Corporation 
tramways reported against halfpenny fares on the basis of his ex- 
perience as general manager of the London County Council tramways 
that all the halfpenny passengers there are carried at a loss. The 
adjUvStment of fares ana stages to their proper value is a question 
now carefully studied by tramway managers along with many 
problems of economy in working. The close adjustment of the 
service to the fluctuations in traffic is one source of economy wliich is 
being more seriously considered, Many systems have adopted 
top covers to cars in order to carry more passengers during wet 
weather. The adoption of these covers is not popular in fine weather; 
it adds to the weight and wind rusistance of tne cars, thus increasing 
current consumption, and it adds to the cost of construction and 
maintenance. Economy in electrical energy is. in its broader 
a.spects, secured by purchasing current from an outside source in 
preference to generating it at a special station. The average cost 
per unit of electricity for all tramway undertakings in the United 
Kingdom is I'obd., but one tramway company which purchases its 
energy from a large power company pays only o’85d. per unit. 
In its narrower aspects economy in current may be secured by 
reducing waste car mileage — that is to say eliminating the running 
of cars at times and places where they are not required for an 
aclequate service. Saving may also be etiected by supervision of the 
driving of the cars, since the diilcrence of as much as 20% has been 
noted between different drivers. One tramway manager secured 

substantial improvement by 
merelv marking on the trollciy 
standards the position which 
the controller handle should 
occupy in passing cacli point. 
The limitation of stops is an- 
other source of economy, the 
average c( >st per stop ona system 
having been found to be o‘Z7d. 
A slight increase in the maxi- 
mum speed of tramcars would 


^ Average reduced owing to 
inclusion of Metropolitan smd 
Metropolitan District railways' 
capital. 
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alio knprovo the net resuita by reducing the proportion of standiikg' I 
chexges (wagoa. tcMUe trat&c capacity of the aystem without I 
making the cost of .maintenance or current more than slightly greater. | 
A 15% increase in average speed means a saving of ^d. per car mile. I 
The development of parcels trafEc is a source of revenue, and addi- ' 

tional receipts can be earned' by .. - 

the hiring-out of cars for picnics 
and other special purposes. An 

important point is the proper 

selection of the size of car.. A Length of route open . ♦ . , 

small four-wheeled car is suitable Total number of pa.ssongers carrie 

to continual traffic of comparar Percentage of net receipts to total 

tively small volume, but when Percentage of working oxpenditur 

the traffic is heavy cars of larger Passengers carried per mile of roi: 

capacity are advisable. A serious Average fare per passongcr . 

burden on tramways is the cost — 

of: insurance against accidents, although the number of serious 
accidents on electric tramways is exceedingly small in proportion to 
the number of passengers carried, the ratio of tramway accidents of 
all kinds being about one accident to every 1 5.000 passengers. 

There are many adjoining towns having separate tramway under- 
takings which do not provide intercommunication. Experience 
has shown that a break of tramway facilities reduces the receipts 
by 20 to 50% on the lines which have been sevei*ed; and the terminal 
half-mile, except in populous districts, is the least remunerative 
section of a tramway route. 

Statistics . — Each year the British board of trade issues a return 
of street and road tramways and light railways authorized by act 
or order, showing the amount of capital authorized, paid up and 
expended; the length of line auUiorized and the length open for 
public traffic; the gross receipts, working expenditures, net receipts 
and appropriation of net receipts; the number of passengers convoyed ; 
the number of miles run by cars and the quantity ot electrical 
energy used; together with the number of horses, enjiines and cars 
in use. The return published in. January 1909 deals with the figures 
for local authorities up to the 3 is t of March iqoS and for companies 
up to the 31st of December 1907. The following comparative table 
summarizes the most important general figure.s for the United 
Kingdom provided by this official return : — 


Years ended June 30. 


Total capital authorized 

Total capital expended 

length of route open (miles) 

Number of horses 

Number of locomotive engines 

Number of cars 

I'otal number of passengers carried. . . . 

Quantity of electrical energy used, B.O.T. units 

Gross receipts 

Working exjicnditure 

Net recc^ipts 


The total' figures at the date of the return are summarized in the 
following table, which is accompanied one showing, the lengths of 
lino workead by various methods of traction : — 


The foUowxng: taUe* gives a lew' totals, zatioa. and rnrmmtigfwt 
for the last two years of what may be called, a period of electric, 
tractiem. in comparison with a tyjiical " steam ** period (f.e. a period' 
in which the use of steam power in tramways was at its maximum)' 
and a typical “ horse ** period ; — 



Electric period, 
1907-1908. 

Steam period, 
1896. 

Hone period, 
j8;si. 

Length of route open 

Total number of passengers carried 

Percentage of net receipts to total ca])ital outlay . 
Percentage of working expenditure to gross receipts 
Passengers carried per mile of route ojicn . 

Average fare per passongcr 

2,464*22 

a,<>* 5 .S 3 a ,893 

(>•81 

62-64 

i,o(>5,462 

i’09d. 

1009 

/ 5 yi 4 <*fii 047 

0-88 

747 y 

y 52 ,() 9 i i 

l-6ld. 

32 J -27 

3*97 

83-8t 

469,641 

1 i* 84 d. 


From, the al>ovo figures it will be noticed that the capital cost 
per mile has increased as a result of tlic adoption of electric trai lion, 
while at the same time the percentaiL c of the return on the capital 
has been reduced notwithstanding that tlie rate of working expend!^ 
ture has fallcm and the number ol passenrers carried per mile 
has increased, the fares charged having been di.sproportionately 
reduced. (E. OX.) 

TRANCE (through the French, from Lut. irafisitus, from 
transire, to cros.s, pass over), a term used very loosely in popular 
speech to denote any kind of slecplikc state that seems to pre- 
sent obvious dilTercnces from normal sleep; in medical and scien** 
iific literature the nicaning i.s hut little better defined. In its 
original usage the word no doubt implied that tlie soul of the 
entranced person was temporarily withdrawn or passed away 
from the body, in ac(!ordancc with the belief almost universally 
held. by uncultured peoples in the po.ssibility of such withdrawal. 
But the word is now commonly applied to a variety of sleeplike 
states without the implication of thi.s theory; ordinary sleep- 
walking, extreme cases of melancholic lethargy and of anergic 
stupor, the deeper stages of hypnosis (see Hypnotism), the 


Yuai- t'udiug Doc. 31 (com- 
panies) and March 31 (local 
authorities)'. 


i 8 y 8 . 

l 88 (>. 

1898. 

1902. 

1907-1908. 

/6,586,«ii 

;£ 4 .ao;, 3 i>o 

269 

9,222 

14 

146,001,223 

^,,090,271 

/ 808 , 3 I 5 

£i», 573,041 
805 
* 4,535 

45a 

.3,440 

384,157,5*4 

/ 2 .<> 30,338 
i*. 0*1 ,330 
^608,782 

<* 4 , 435 , 4*7 

<lO, 492 , 8 (,o 

I ,064 

38.777 

389 

= » » 5.335 
858,485,54a 

<4,560,126 

<3,507.895 

<1,032,231 

< 5 i,l' 77 , 47 i 

< 31 , 5 (> 2,267 

1,484 

24,121) 

388 

7.75a 

i, 394 , 45*,983 

<6,079,291 

< 4 , 8 » 7 ,« 7.3 

,^1,861,418 

<91,305,439 

list 

(,± 

10,908 

2,025,532,895 

43 *, 969 ,ii 9 

< 12 , 439 . 6*3 

<7,792.003, 

<4.640,902 


cataleptic state, the ecsta.sy of religious enthusiasts, the self- 
induced dream-like c ndition of the medicine-men, wizards or 
priests of many savage and barl)arous peoples, and the abnormal 



Capital exijcnditurc 
on lines and works 
open for traffic. 


Total expendi- 
ture on capital 
account. 


Length open for traffic. 






Table showing lengths woi^ed by various methods of traction 


Method of 
traction. 

England emd Scotland, 

Ireland. 

Total. 


M. Ch. M. Ch. 

M. Ch. 

M. Ch. 

Electric . • 

1922 ‘66 233 35 

127 69 

2266 10 

Steam . . . 

22 67 — — 

*9 45 

52 3 « 

Cable . . e 

4 49 22 72 

— ^ 

27 41 

Gas motors 

4 2 — — 

•— — 

4 : 2 

Horse . . 

82 60 4 28 

7 5 

94 13 

Total 

2037 4 262 55 

164 39 

2461 18 

i 


' These figures include cost of buildixififs and equipment in resoect of 
locaf authorities^ lines worked in conjunotion witb other Itnas. 


68,199,918 1522 .*»5 I 941 I 4 ,^ I 24<>4 I 18 I I 


State into which many of the mediums of modem spiritualistic 
seances seem to fall almost at will; all these arc commonly 
spoken of as trance, or trance-like, states, There arc no well- 
marked and characteristic physical symptoms of the trance 
state, though in many cases the pulse and respiration arc slowed, 
and the reflexes diminished or abolished. The common feature 
which more than any other determines the application of the 
name seems to be a relative or complete temporary indifference 
to impressions made on the sense-organs, while yet Uie entranced 
person gives evidence in one way or another, either by the 
expression of his features, his attitudp and, movements, bis 
speech, or by subsequent relation of his expariences, that his 
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condition is not one of simple quiescence or arrest of mental 
life^ such as characterizes the state of normal deep sleep and 
the coma produced by defective cerebral circulation, by toxic 
substances in the blood, or by mechanical violence done to 
the brain. 

If we refuse the name trance to ordinary sleep-walking, to 
normal dreaming, to catalepsy, to the hypnotic state and to 
stupor, there remain two different states that seem to have equal 
claims to the name; these may be called the ecstatic trance and 
the trance of mediumship respectively. 

The ecstatic trance is usually characterized by an outward 
appearance of rapt, generally joyful, contemplation; the sub- 
ject seems to lose touch for the time being with the world of 
things and persons about him, owing to the extreme concen- 
tration of his attention upon some image or train of imagery, 
which in most cases seems to assume an hallucinatory character 
^see Hallucination). In most cases, though not in all, the sub- 
ject remembers in returning to his normal state the nature of his 
ecstatic vision or other experience, of which a curiously frequent 
character is the radiance or sense of brilliant luminosity. 

In the mediumistic trance the subject generally seems to 
fall into a profound sleep and to retain, on returning to his 
normal condition, no memory of any experience during the 
period of the trance. But in spite of the seeming unconscious- 
ness of the subject, his movements, generally of speech or 
writing, express, either spontaneously or in response to verbal 
interrogation, intelligence and sometimes even great intel- 
lectual and emotional activity. In many cases the parts of the 
body not directly concerned in these expressions remain in a 
completely lethargic condition, the eyes being closed, the 
muscles of neck, trunk and limbs relaxed, and the breathing 
stertorous. ! 

Trances of these two types seem to have occurred sporadic- 
ally (occasionally almost epidemically) amongst almost all 
peoples in all ages. And everywhere popular thought has 
intei preted them in the same ways. In the ecstatic trance 
the soi.l is held to have transcended the bounds of space or 
time, and to have enjoyed a vision of some earthly event distant 
in space or time, or of some supernatural sphere or being. The 
mediumistic trance, on the other hand, popular thought in- 
terprets as due to the withdrawal of the soul from the body and 
the taking of its place, the taking possession of the body, by 
some other soul or Sf)irit; for not infrequently the speech or 
writing produced by the organs of the entranced subject seems 
to be, or actually claims to be, the expression of a personality 
quite other than that of the sleeper. It is noteworthy that in 
almost all past ages the possessing spirit has been regarded in 
the great majority of cases as an evil and non-human spirit; 
whereas in modern times the possessing spirit has usually been 
regarded as, and often claims to be, the soul or spirit of some 
deceased human being. Modern science, in accordance with its 
materialistic and positive tendencies, has rejected these popular 
interpretations. It inclines to see in the ecstatic trance a 
case of hallucination induced by prolonged and intense occu- 
ation with some emotionally exciting idea, the whole mind 
ecoming so concentrated upon some image in which the idea 
is bodied forth as to bring all other mental functions into abey- 
ance. The mediumistic trance it regards as a state similar to 
deep hypnosis, and seeks to explain it by the application of the 
notion of cerebral or mental dissociation in one or other of its 
many current forms; this assimilation finds .strong support 
in the many points of resemblance between th^ deeper stages 
of hypnosis and the mediumistic trance, and in the fact that the 
artificially and deliberately induced state may be connected 
with the spontaneously occurring trance state by a series of 
states which form an insensible gradation between them. A 
striking feature of the mediumistic trance is the frequent 
occurrence of “automatic** speech and writing; and this 
feature especially may be regarded as warranting the appli- 
cation of theory of mental dissociation for its explanation, 
for such automatic speech and writing are occasionally pro- 
duced by a considerable muttber of apparently healthy persons 


while in a waking condition which presents little or no other 
symptom of abnormality. In these cases the subject hears 
his own words, or sees the movement of his hand and his own 
hand writing, as he hears or sees those of another person, 
having no sense of initiating or controlling the movements and 
no anticipatory awareness of the thoughts expressed by the 
movements. When, as in the majority of cases, such move- 
ments merely give fragmentary expression to ideas or facts 
that have been assimilated by the subject at some earlier date, 
though perhaps seemingly completely forgotten by him, the 
theory of mental dissociation affords a plausible and moderately 
satisfactory explanation of the movements; it regards them as 
due to the control of ideas or memories which somehow have 
become detached or loosened from the main system of ideas 
and tendencies that make up the normal personality, and which 
operate in more or less complete detachment ; and the application 
of the theory is in many cases further justified by the fact that 
the “ dissociated ** ideas and memories seem in some cases to 
become taken up again by, or reincorporated with, the normal 
personality. 

But in recent years a new interest has been given to the study 
of the mediumistic trance by careful investigations (made with a 
competence that commands respect) which tend to re-establish 
the old savage theory of possession, just when it seemed to have 
become merely an anthropological curiosity. These investiga- 
tions have been conducted for the most part by members of 
the Society for Psychical Research, and their most striking 
results have been obtained by the prolonged study of the 
automatic speech and writing of the American medium, Mrs 
Piper. In this case the medium passes into a trance state 
apparently at will, and during the trance the organs of speech 
or the hand usually express what purport to be messages from 
the spirits of deceased relatives or friends of those who are 
present. A number of competent and highly critical observers 
have arrived at the conviction that these messages often com- 
prise statements of fads that could not have come to the know- 
ledge of the medium in any normal fashion; and those who arc 
reluctant to accept the hypothesis of “ possession ’* find that they 
can reject it only at the cost of assuming the operation of tele- 
pathy {q,v,) in an astonishing and unparalleled fashion. During 
1907-1908 the investigation was directed to the obtaining of 
communications which should not he explicable by the most 
extended use of the hypothesis of telepathic communication 
from the minds of living persons. The plan adopted was to 
seek for “ cross-correspondences ** between the communica- 
tions of the Piper “ controls ** and the automatic writings of 
several other persons which claimed to be directed by the same 
disembodied spirits; i,e, it was sought to find in the automatic 
writings of two or more individuals passages each of which in 
itself would be fragmentary and unintelligible, but which, taken 
in connexion with similar fragments contemporaneously pro- 
duced by another and distant writer, should form a significant 
whole; for it is argued that such passages would constitute 
irrefutable evidence of the operation of a third intelligence or 
personality distinct from that of either medium. The results 
published up to 1909 seem to show that this attempt met with 
striking success; and they constitute a body of evidence in 
favour of the hypothesis of possession which no impartial and 
unprejudiced mind can lightly set aside. Nevertheless, so 
long as it is possible to believe, as so many of the most competent 
workers in this field believe, that dissociated fragments of a 
personality may become synthesized to form a secondai}’ and 
as it were parasitic personality capable of assuming temporary 
control of the organs of expression, and so long as we can set 
no limits to the scope of telepathic communication between 
embodied minds, it would seem wellnigh impossible, even 
by the aid of this novel and ingenious plan of investigation, 
to achieve completely convincing evidence in favour of the 
hypothesis of “ possession.” 

Literature. — F. Podmore, Modem Spiritualism (London, 1902); 
F. W. H, Myers, Human Personality ana its Survival of Bodily Death 
(London, 1903); Morton Prince; The Dissociation of a Personality 
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(London, 1906). See also various articles in Grentiraeen des N erven- 
und SeelenlebenSi edited L. Loewenfeld and H. Kurclla (Wiesbaden^ 
iQoo), especially the article " Somnambulisinus und Spiritismus 
also articles in Proceedings of the Society for Psychical Research, 
especially pts. liii., Iv. and Ivii., and in the Joum, of Abnormal 
Psychology y edited by Morton Prince (Boston, 1906-1909) ; also litera- 
ture cited under Automatism; Hypnotism; Medium; Telepathy 
and Possession. (W. McD.) 

TRANENT* a police burgh of Haddingtonshire, Scotland. 
Pop. (1901), 2584. It lies 9J m. E. of Edinburgh by road and 
I m. S.E. of Prestonpans station on the North British railway. 
The town possesses the oldest coal-mining charter (1202-1218) 
in Great Britain, and the mines and quarries in the neighbour- 
hood provide the staple industry. A fragment of a parish 
church, said to have been built in the nth century, still stands. 
Of the palace of the Setons which stood in the parish there are 
no remains. It was demolished towards the close of the i8th 
century and a modem mansion w^as erected on its site. 

In the neighbouring village of Ormiston, in 1885, a granite obelisk 
was erected in memory of Robert Moffat (1795-1883), a native, the 
South African missionary and father-in-law of Livingstone. At 
Ormiston Hall, a scat of the marquess of Linlithgow, there is a 
yew tree, beneath which the reformer George Wishart (1513-1546) 
used to preach. Hard by is the village of I^encaitland, divided into 
(in eastern and a western portion by the Tyne. The parish church 
in Easter Pencaitland probably dates from the 13th century. The 
aisle may belong to tlie original building, but the rest is of the 
16th century, excepting the small belfry of the 17th century. The 
old house of Pencaitland stands in the grounds of Winton Castle, 
which was erected by the 3rd earl of Winton in i()2o but forfeited 
by the 5th earl, who was involved in the Jacobite rising of 1715. 
Five miles south-east of Tranent is the village of Salton (or Salt own), 
where Gilbert Burnet, afterwards bishoj) of Salisbury, had his first 
charge (1665). At his death he bequeathed the parish 20.000 marks 
for the clothing and educating of poor children. He was tutor 
to Andrew Fletcher, who was born at Salton in 1655 and buried 
there in 1716. At Fletcher's instigation James Meikle, a neighbour- 
ing millwright, went to Holland to learn the construction of the 
iron-work of barley mills, and the mill which he erected at Salton 
after his return not only gave Salton barley a .strong hold on the 
market, but was also for forty years the only mill of its kind in the 
British Isles. Meikle 's son Andrew (1719-1811), inventor of the 
threshing machine, carried on his trade of millwright at Houston 
Mill near Dunbar. Andrew Fletcher, also of Salton (i 692-1 7()6), 
nephew of the elder Andrew, became lord justice clerk in 1735 
under the style of Lord Milton. By his mother's energy the art of 
weaving and dressing holla nd linen was introduced into the village. 
She travelled in Holland with two skilled mechanics who contrived 
to learn the secrets of the craft. The British Linen Company 
laid down their first bleachfield at Salton under Lord Milton’s 
patronage. Salton also lays claim to having been the birthplace of 
the poet William Dunbar. 

TRANl* a seaport and episcopal see of Apulia, Italy, on the 
Adriatic, in the province of Bari, and 26 m. by rail W.N.W. of 
that town, 23 ft. above sea-level. Pop. (1901), 34,688. Trani 
has lost its old walls and ba.stions, but the 13th-century Gothic 
citadel is used as a prison. Some of the streets remain much as 
they were in the medieval period, and many of the houses dis- 
play more or less of Norman decoration. The cathedral (dedi- 
cated to St Nicholas the Pilgrim, a Greek assassinated at Trani 
in 1094 and canonized by Urban II.), on a raised open site near 
the sea, was consecrated, before its completion, in 1143; is a 
basilica with three apses, a large crypt and a lofty tow'cr, the 
latter erected in 1230-1239 by the architect whose name appears 
on the ambo in the cathedral of Bitonto, Nicolaus Sacerdos. 
It h^ an arch under it, being supported partly on the side wall 
of the church, and partly on a massive pillar. The arches of the 
Romanesque portal are beautifully ornamented, in a manner 
suggestive of Arab influence; the bronze doors, executed by 
Barisanus of Trani in 1175, rank among the best of their period 
in southern Italy. The capitals of the pillars in the cr>'pt are 
fine examples of the Romanescjue. The interior of the cathedral 
has been barbarously modernized, but the crypt is fine. Near 
the harbour is the Gothic palace of the doges of Venice, which 
is now used as a seminary. The church of the Ognissanti has 
a Romanesque relief of the Annunciation over the door. S. 
Giacomo and S. Francesco also have Romanesque facades and 
the latter and S. Andrea have “ Byzantine ** domes. The 
vicinity of Trani produces an excellent wine (Moscato di Trani) ; 


and its figs, oil, almonds and grain are also profitable articles of 
trade. 

Trani is the Turenum of the itineraries. It first became a 
flourishing place under the Normans and during the crusades, 
but attained the acme of its prosperity as a seat of trade with 
the East under the Angevin princes,* The harbour, however, 
has lost its importance. 

TRANQUEBAR* a town of British India, in the Tanjore district 
of Madras, on the sea-coast, 18 m. N. of Negapatam. Pop. 
(1901), 13,142. A Danish factory was opened here as early 
as 1620, It was taken by the British in 1801, but restored in 
1814, and Anally purchased, with the other Danish settlements 
in India, in 1845. Danish times Tranquebar was a busy 
port, but it lost its importance when the railway was openei 
to Negapatam. It was the first settlement of Protestant 
missionaries in India, founded by Ziegenbalg and Plulschau 
(Lutherans) in 1706; and there is still a Lutheran mission high 
school and mission press. 

TRANSBAIKALIA (sometimes also known as Dauria), a 
province of Eastern Siberia, lying E. of Lake Baikal, with the 
government of Irkutsk on the N.W. and N., the provinces of 
Amur and Manchuria on the E. and Mongolia on the S. Its 
area (232,846 sq. m.) is nearly as large as that of Austria- 
Hungary, but its population does not much exceed half n 
million, 

Transbaikalia forins an intermediate link between Siberia, Mon- 
golia and the northern Pacific littoral. The Yablonoi Mountains, 
which run north-cast from the sources of the Kcrulcft to the bend 
of the Olekma in N., divide the province into two quite distinct 
parts; to the west, the upper terrace of llie high east Asian plateau, 
continued from the upper Selenga and the Yenisei (4000 to 5000 ft. 
high) towards the j^lateau of the Vitim (3500 to 4000 ft.); and to 
the cast the lower terrace of the same plateau (2800 ft.), forming 
a continuation of the eastern Gobi. Beginning at Lake Baikal, a 
valley, deep and broacl, i)enetratcs the north-western border-ridge 
of the plateau, and runs eastward up the river Uda, with an im- 
perceptible gradient, like a gigantic railway culling enclosed 
between two steep sk)])es, and it sends another branch souUi 
towards Kiakhta. AftcT having served, through a succession of 
geological periods, as an outlet for the water and ice wliich 
accumulated on tht 5 plateau, it is now utilized for the two 
highways which lead from Lake Baikal across the plateau (3500- 
4000 ft.) to the Amur on the cast and the Chinese depression on 
the south. ICIsewhere the high and massive border ridge on the 
north-western edge of the plateau can be crossed only by difficult 
footpaths. The border- ridge just mentioned, gapped by the wide 
opening of the Selenga, runs from south-west to north east under 
diTicrent names, being known a.s Khamar-daban (O900 ft.) south of 
Lake Baikal, and as the Barguzin Mountains (7000 to 8000 ft.) along 
the east bank of the Barguzin River, while farther north-east it has 
been d(?scribed under the names of the .South Muya and the 
Chara Mountains (6000 to 7000 ft.). Resting its south east base 
on the plateau, it descends steeply on the north west to 
the lake and to the broad picturesque valleys of the Barguzin, 
Muya and Chara. Thick forests of larch, fir and cedar clothe the 
ridge, whose dome-shaped rounded summits {goltsy) rise above the 
limits of tree vegetation, but do not reach the snow line (here above 
10,000 ft.). The high plateau itself has the aspect of an undulating 
table-land, intersected by ranges, which rise some 1500 or 2000 ft. 
above its surface, and are .separated by broad, flat, marshy valleys, 
traversed by sluggish meandering streams, 'fhe better drained 
valleys have fine meadow lands, while the hills are clothed with 
forests (almost exclusively of larch and birch). Numberless lakes 
and ponds occur along the river courses. I'linguscs hunt in the 
forests and meadows, but permanent agricultural settlements are 
impossible, corn seldom ripening on account of the early frost. 
The lower parts of the broad, flat valley of the Jida have, however, 
a few Cossack settlements, and Mongolian shcidierds inhabit the 
elevated grassy valleys about Lake Kosso-gol (5300 ft. above the 
sea). Quite different is the lower terrace of the plateau, occupied 
by the eastern Clobi and the Nerchinsk region, and separated from 
the upper terrace by the Yablonoi range. This last is the south- 
eastern border-ridge of the liighcr terrace. It rises to Ho.ys It. 
in the Sokhondo peak, but elsewhere its dome-shaped summits do 
not exceed 5000 or 6000 ft. Numberless lakes, with flat undefined 
margins, feed streams which join the great north-going rivers or 
the Amur and the Pacific. Low hills rise above the edge of the 
plateau, but the slope is abrupt towards the south-east, where the 
foot-hills of the Yablonoi are nearly 1500 and 2000 ft. lower than 
on the north-west. Climate, flora and fauna change suddenly as 
soon as the Yablonoi has been crossed. The Siberian flora gives 
way to the Daurian flora, and this is in turn exchanged for the 
Pacific littoral flora on the Manchurian plains and lowlands. 
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Tke lo^wer terrace has the character of a steppe, but is intersected 
by a number of ranges, })licatic)ns of Silurian and Devonian rocks, 
all running south-^west to north-east, and all containing silver, lead, 
copper and auriferous sands. Agriculture can be easily carried on 
in tne broad prairies, the only drawbacks being droughts, and frosts 
in the higher closed valleys of the Nerchinsk orGazimur Mountains. 
The lower terrace is in its turn fringed by a border* ridge — the Great 
Khingan— which occupies, with reterence to the lower terrace, the 
same position that the Yablonoi does in relation to the upper, 
and separates Siberia from northern Manchuria. This impormnt 
ridge does not run from south to north, as represented on the old 
maps, but from south-west to north-east ; it is pierced by the 
Amur near Albazin, and joins the Okhotsk Mountains, which 
however do not join the Yobionoi 'Mountains, 

The rivers belong to three different systems — the affluents of 
Lake Baikal, of the Lena and of the Amur. Of the first the Selenga 
(800 m, long) riwes in north-west Mongolia, one of its tributaries 
(the Egin-gol) being an cmi.ssarv of l.akc Kosso gol. The Chikoi, 
Khilok and Uda are its chief tributaries in Transbaikalia. The 
Barguzin and the u])pcr Angara enter Lake Baikal from the north- 
east. Of the tributaries of the Lena, the Vitim with its affluents 
(Karonga, Tsijia, and Muya) flows on the high plateau through un- 
inhabited regions, as also does the Olekma. The tributaries oX the 
Amur are much more important. The Argufi, which at a quite recent 
epoch received the waters of the Dalai -nor, and thus had the Keruleft 
for its soura\ is no longer in communicalion with the rapidlv 
desiccating Mongolian lake, but has its sources in the Gan, wliich 
flows from the Great Khingan Mountains. It is not navigable, 
but receivCvS the Gazimur and sevcTal other streams from the 
Kercliinsk mining district. The Shilka is Xormecl by the unioJi 
of the Onon and the Chita rivers, and is navigalile from the town of 
Chita, thus being an imjmrtant clmnnel to the Amur. 

Lake Baikal, with an area of 13,200 sq. m. (nearly equal to that 
of Switzerland), extends in a half-crescent from south-west to 
north-east, with a length of nearly 400 m. and a widtli of 20 to 
50 n\. Its level is 1500 ft. above the sea.^ The wide delta of the 
Selenga narrows it in the middle, and renders it shallower in the 
east than in the west. The othtT lakes include the Gu.sinoye and 
Lake Ba-unt on the Vitim jilateau. Many lakes yield common salt. 

The high plateau is built up of granites, gneisses and syenites, 
overlain liy Lowrentian schists. Silurian and Devonian marine 
deposits occur only on the lower terrace. Since that epoch the 
region has not l>etm under the sea, and only fresh-water Jurassic 
deposits and coal beds arc met with in the dqiressions. During 
the Glacial period most of the high terrace and its border ridges were 
undoubtedly covered with vast glaciers. Volcanic rocks of more 
recent origin (Mesozoic ?) are met with in the north-western 
border-ridge and on its slopes, as well as on the Vitim plateau. 
During the Glacial period the fauna of the lowest parts of Trans- 
baikalia was decidedly arctic; while? during the Lacustrine or post- 
Glacial iieriods this region was dotted over with numberless lakes, 
the shores of which were inhabited by Neolithic man. Only few 
traces of these survive, and they are rapidly drying up. Earth- 
quakes are very frec|uent on the shores of Lake Baikal, especially at 
tne mouth of the Selenga, and they extend as far as Irkutsk, 
Barguzin and Sclcnginsk; in 1862 an extensive area was submerged 
by the lake. Numerous mineral springs, some of them of high 
repute, exist all over Transbaikalia, The most important are 
the hot allcalinc springs (130® F.) at Turka, at the mouth of the 
Barguzin, those of Pogromna on the Uda (very similar to the 
Seltzer springs), those of Molokova near Chita and those of Darasun 
in the Nerchinsk district. 

The climate is, as a whole, exceedingly dry. The winter is cold 
and dry, the thermometer dropping as low as — 58® F, But the sno^v 
is so trifling that the horses of the Buryats are able to procure food 
throughout the winter on the steppes, and in the very middle of 
the unntcT wheeled vehicles arc used all over the west. To the cast 
of the Yablonoi ridge the Nerchinsk district feels the influence of 
the North Pacific monsoons, and snow falls more thickly, especially 
in the valleys; but tlie summer is hot and dry. On the high plateau 
even the summer is cold, owing to the altitude and the humidity 
arising from the marshes, and the soil is frozen to a great depth. 
At Chita the daily range in summer and spring is sometimes as much 
as 33* to 4b®. In the \'icinity of Lake Baikal there is a cooler 
summer; in winter exceedingly deep snow covers the mountains 
around the lake.'* 

The estimated population in Z906 was 742^200. The Russian 
population is gathered around the mines of the Nerchimk 
district, while the steppes are occupied by the Bur}''ats, A string 
of vill^es has been j^danted ^ng the Shilka between Chita 
and Stryetensk. The valleys Uda, the lower Selenga, 

and especially the Chikoi and the Khilok have been oocupied 
since the beginning of the 19th centurv by Raskolniks, some ^ 
whom, fiving in a condition of pro^'erxty such as is unknown in 

^ There is UBcertainty as to the absolute altitude (see Baixaz.). 

< Sns Bias KUma won Qst-Siberien^' by A.Woyeikow, ia JIfsSsossf. 
Zeiischrifi < 1 ^ 84 ). 


Russia proper, rank amongst the finest representatives of the 
Russian race. The remainder of the steppe of the Uda is occu- 
pied by Buryats, while the forests and marshes of the plateau 
are the hunting-grounds of ti^e nomad Tunguses. South of the 
Khamar-daban the only settled region is the lower vattey of 
the Jida. On the Upper Argun the Cossacks are in features, 
character, language and manners largely Mongolian. The 
Russians along the Chinese frontier constitute a separate 
vaisko or division of the Transbaikal Cossacks. The Buryats 
number about 180,000, the Tunguses over 30,000. The 
province is divided into five districts, the chief towns of which 
are Chita, the capital, Barguzin, Nerchinsk, Selenginsk and 
Verkhneudinsk. 

Although a good deal of land has been cleared by the settlers, 
nearly one-half of the entire area is still covered with forests. The 
principal varieties are fir, larcli, aspen, poplar and birch, with 
Abies periinaia in the north and tlw cedar in the south. Only about 
one-third of the surface is adaptable for cultivation, and of that 
only about one-tenth is actually under tiUage. 

Agriculture is carried on to a limited extent by the Buryats and 
in all the Russian settlements; but it prospeirs only in the valleys 
of West Transbaikalia, and |)artly in the Nerchinsk region, while in 
the steppes of the Arguft and Onon even the Russians resort to 
pastoral pursuits and trade, or to hunting. Livestock rearing is 
extensively carried on, especially by the Buryats, but their herds 
and flocks are often destroyed in great numbers by the snowstorms 
of spring. Hunting is an imi>ortant occupation, even with the 
Russians, many of whom leave their homes in October to spend six 
weeks in the taiga (forest region). The fisheries of Lake Baikal and 
the lower parts of its affluents arc important. Enormous quantities 
of Salmo omul arc taken every year; and S. thymalusy S. ottyrhynchus 
and fiuviatilis are also taken. Mining, and e.specially gold mining, 
is important, but the production of gold has fallen off. Silver 
minas have only a very small output. Iron-mining Ls gradually 
developing, and good coal-mines are now being worked. Salt is 
raised from several lakes, and the extraction of Epsom salts has 
considerably developed. Manufactures, though insignificant, have 
increased. The trade is chiefly concentrated at Kiakhta. The 
Cossacks on the frontier traffle in brick-tea, cattle and hides with 
Mongolia. The export of furs is of considerable value. 

Transbaikalia is crossed by the Trans-siberian railway from 
Mysovaya on Lake Baikal, via Chita, to Stryetensk, and from Kaida- 
lovo, near Chita, to the Mongolian frontier; the latter section is 
continued across Manchuria to Vladivostok and Port Arthur. 
Regular steamer communication has been established along Lake 
Baikal, not only for the transport of passongors and goods TOtween 
the two railway stations ctf Listvinichnoye and Mysovaya, but also 
with the object of developing the fishing industry, which is of groat 
importance. Steamers ply up tlic Selenga river as far as Selenginsk, 
considerable cargoes of tea b^g transported along this line. 

(P. A. K.; J.T. Be.) 

TRANSCASPIAN REGION^ a Ru.ssian territory on the £. 
of the Caspian, bounded S. by Khorasan and Afghanistan, 
N. by the Russian province of Uralsk, N.E. by Khiva and 
Bokhara and S.E. by Afghan Turkestan. Area, 212,545 sq. m. 
Some of the most interesting problems of geograpliy, such as 
those relating to the changes in the course of the Jaxartes 
I (Syr-darya) and the Oxus (Amu-darya), and the supposed 
I periodical disappearance of Lake Aral, are connected with the 
I Transcaspian deserts; and it is here that we must look for a clue 
I to the physical changes which transformed the Euro-Asiatic 
j Mediterranean — ^the Aral-Caspian and Pontic basin — into a series 
of separate seas, and desiccated them, powerfully influencing 
the distribution of floras and faunas, and centuries ago com- 
pelling the inhabitants of Western and Central Asia to enter 
upon their great migrations. But down to a comparatively 
recent date the arid, barren deserts, peopled only by wandering 
Turkomans, were almost a terra incogmia, 

A mountain chain, comparable in length to the Alps, separates 
the deserts of the Transcaspian from the highlands of Khorasan. 
It begins in the Krasnovodsk peninsula of the C^pian, under the 
names of Kuryanyn-kary ana Gneat Balkans, whoBe masses of 
granite and other crystailme rock reach an altitude of some 5330 ft. 
Farther south-east they are continued in the Little Balkans (auoo ft.) 
and the Kc^pct*dagh or Kopet-dagh. The latter rises steep and 
rugged above me flat deserts over a stretch of 600 m. In structure 
it is homologons with the Caucasus chain; it appears as an outer 
wall ot the Khorasan plateau, and is 6^>arated from it by a broad 
valley, which, like the Rioti and Kura valley of Transcaucasia, is 
drained by two rivers flowing in opposite directions-^the Atrek, which 
flows north-west into die Caepiaa, and die Keahef-md, wliich flows to 
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the south-east and is a tributary of the Murghah. On the other side 
of this valley the Alla-^dagh (Aladagh) and the Binalund horder- 
ranges (9000 to 11^00 ft.) fringe the edge of the Khorasan plateau. 
Descending towards the steppe with steep stony slopes, the mountain 
barrier of the Kopet-dagh nses to heifdits of 6000-9000 ft. to the east 
of Kyryl-arvat, while the passes which lead from the Turkoman 
deserts to the valleys of Khorasan are seldom as low as 3500. and 
usually rise to 5000, 6000 and even 8500 ft., and in most cases ere 
very difficult. It is pierced by only one wide opening, that between 
the 'Great and Little Balkans. throu,t;h which the sea. which once 
covered the steppe, maintained connexion with the Caspian. 

While the Alla-dagh and Binalund border^ranges are chiefly 
conmosed of crystalline rocks and metamorphic slates, overlain 
by Devonian denosits, a series of more recent forniation.s — 
and Lower Cretaceous and Miocene — crops out in the outer wall 
of the Kopet-dagh. Here again we And that tlic mountains of Asia 
which stretch towards the north-west continued to be uplifted at 
a geologically recer.t epoch. Quaternary deposits have an extensi^'-e 
development on its slopes, and its foothills are bordered by a girdle 
of loess. 

The loess terrace, called Atok (“mountain base“). 10 to 20 m. 
in widtli, is very fertile; but it will produce nothing without irriga- 
tion, and the .streams flowing from the Kcmcl-dagh are few and scanty. 
The winds which impinge upon tlie northern slope of the niountains 
have been deprived of all their moisture in crossing the Kara-kum — 
the Black Sands of the Turkoman desert; and even such rain as 
falls on the Kopet-dagh (loj in. at Kyzyl-arvat) too often reaches 
the soil in tlie shape of Hght sliowcrs which do not penetrate it, so 
tliat the average relative humidity is only 56 as compared with 02 
at even so dry a place as Krasnovbdsk. Still, at those places whore 
ftie mountain streams run closer to one another, as at Geok-tepe, 
Askhabad. Lutfaliad and Kaaka, the villages arc more populous, and 
the houses arc surrounded by gardens, every square yard and every 
tree of whicli is nourished by irrigation. 

North of thi.s narrow strip of irrigated land begins the desert — 
the Kara-kum — which extends from the mountains of Khorasan 
to Lake Aral and the plateau of Ust-Urt, and from the Caspian 
to the Amu-daxya, interrupted only by the oases of Merv and 
Tejon. But the terrible shifting sands, blown into bavkhans, or 
elongated hills, sometimes 50 and 60 ft. in height, are accumulated 
cldefly in the west, where the countiy lias more recently emerged 
from the laea. Farther ea^ the barki^s arc more stable. Large 
areas amidst the sands are occupied by takyrs, or flat surfaces paved 
with cla,y, which, as a rule, is hard but becomes almost impassable 
after heavy rains. 1 n these takyrs the Turkomans dig ditches, drain- 
ing into a kind of cistern, where the water of the spring rains can 
be preserved for a few months. Wells also are sunk, and the water 
is found in them at depths of 10 to 30, or occasionally 100 ft. and 
more. AU is not desert in the strict sense ; in spring there is for 
the most part a carpet of grass. 

The vegetation of the I^ra-kum cannot Ije described as poor. 
The typical representative of the sandy deserts of Asia, the saksaul 
(Anabasis ammodenelron), Ims been almost destroyed witlun the 
last hundred years, and occurs only sporadically, but the borders 
of the spaces covered with saline clay are brightened hy forests 
of tamarisk, which are inhabited by great numbers of the desert 
warbler (Aira^h&mis aralensis ) — a typical inhabitant of the sands — 
sparrows and ground-choughs (Podoces); the Houbara macqussni, 
tnough not abundant, is characteristic of the region. Hares and 
foxes, jackals and wolves, marmots, moles, hedgehogs and one 
ies of marten live in the steppe, especially in spring. As a whole, 
fauna is richer than might be supposed, while in the Atok it 
contains represenitatives of all the species known in Turkestan, 
intermingled with l^ersian and Himalayan raccics. 

The Uzboi.-^A feature distinctive of the Turkoman desert is the 
very numerous shors, or elongated depressions, the lower portion 
of which are mostly occupied with moist sand. They are obviously 
the relics of brackish lakes, and, Hike the lakes of the IGrghiz stq>pcs, 
they often follow one another in quick succession, thus clo.sely 
resembling river-beds. As the direction of the sJiors is generally 
from the higher terraces drained by the Amu darya towards the 
lowlands of the Caqxian, they were itsually regarded as old beds 
of the Amu-darya« and were hdd to support the idea of its once 
having flowed across the Turkoman desert towards what is now 
the C^ian Sea, It was formerly con.sidered almost settled, not 
only that that river (see Oxus) flowed into the Caspian during histor- 
ical times, but that after having ceased to do so in the yth century, 
its waters were again diverted to the Caspian about 1221. A chain 
of elongated depressions, bearing a faint resemblance to old river- 
beds, was traced from Urgenj to the gap between the Great and the 
Little Balkans; this was marked on the maps as the Uzboi, or old 
bed of the Oxus.^ The idea of again diverting the Amu into the 
Caspian was thus set afloat, but investigations of Russian engi- 
neers, especially A. E. Hedroitz, A. M. KonshiD, 1. V. Mushketov, 


> On the original Russian map of the Transcaspian, drawn 
immediately after the survey of the Uzboi had been completed, riie 
Uzboi has not the continiulty which is i^en to it on subsequent 
maps. 


P. M. Lessar and Svintsov,^ went to show that the Uzboi is no 
river-bed at all. and that no river has ever discliargecl its waters 
in tliat direction. The existence of an extensive lacustrine depres- 
sion, now represented by the small Sary-kiiiuysh lakes, was proved, 
and it was evident that this depression, having a length of more 
than 1 30 m., a width of 70 m.. and a depth of 280 ft. below the present 
level of Lake Aral, would have to bo filled by tlie Amu before its 
waters could advance faither to the south-west. The sill of this 
basin being only 28 ft. below- the present le\'cl of Lake Aral, this 
latter could not be made to disappear, nor even be notably nduced 
in size, by the Amu flowing south-west Iroin Urgenj. A more careful 
exi>loration of the Uzboi has shown that, while the deposits in the 
Saiy-kainysh depression, and the Aral shdls they contain, licar 
unmistakable testimony to tlu* tact ol the basin having once been 
fed by the Amu-darya, no such traces are found along the llzboi 
below the Sary-kamysh depression ; ‘‘on the contrary, shells of molluscs 
still inhabiting the Caspian are found in numbers all along it, and 
the supposed old bed has all the characteristics of a scries of lakes 
which continued to subsi.st along the foothills of tlie Ust-Urt jdateau, 
while the Caspian was slowly receding we.stwards during the posl- 
Plioccne period. On rare occasion?’ only did the waters of the Saiy- 
kamysh, when raised by inundations above the sill just muntionod, 
send their suiplus into tlie Uzboi. It appears most probable that 
in the i()th century the Sary-kiiiuys-h was confounded with a gulf 
of the Caspian;'* and this gives 'much ])lausibility to Konshin’s 
supjmsitiun that the changes in the lower course ol the Amu (which 
no geologist would venture to ascribe to man, if they were to mean 
the alternative di.scharge of the Amu into Uie Casjiian and Lake 
Aral) merely meant that by means of apj)ropriate dams tlie Amu 
wa.s made to flmv in the i3th-it)th centuries alternately into Lake 
Aral and into tlie Sar>’’-kamysh. 

The ancient texts (of J'liriy, Strabo. Ptolemy) about the Jaxartes 
and Oxus only liocomc intelliiidble when it i.s adniiited that, since 
the epoch to which tliey relate, the outlines of tlie Caspian Sea 
and Lake Aral have undergone notable changes, commensurate 
with those which are supposed to have occurred in the courses of 
the Central Asian rivers. The deHiccation of the Aral-Caspian basin 
proceeded with such rajiidity that the shores of Uie Ca.spiaii cannot 
possibly have maintained for some tw'only centuries the louilines 
which ihey exhibit at present. Wlien studied in detail, the •general 
coui'iguration of the Transcaspian region leaves no doubt that both 
the Jaxartes and the Oxus. with its former tributaries, the Murghab 
and the Tejefl, once flowed towards the west; but the Caspian of 
that time was not the sc'n of our days; its gulls penetrated thie 
Turkoman steppe, and washed the base of the Ust-Urt plateau. (Ssee 
Caspian and Aral.) 

Kslif^Vzboi, — There is also no doubt that, instead of flowing 
north-westward of Kelif (on the present liokhara-Afghan frontier), 
the Amu once t>ent south to join tlio Murg.hab and 1 ejefl ; tlie chain 
of depressions described by the Ku.ssian tmgineers as the Kelif- 
Uzboi ^ supports this hypothesis, which a geographer cannot avoid 
making when studying a map of tlie Transcaspian region,; but 
date at which the Oxus followed such a course, and the eodticnsion 
which the Caspian basin then had towards the east, are uncertain. 

In 1897 the population numbered 377,416., of whom only 
42,431 lived in towns; but, besides those of whom the census 
took account, there were about 25,000 strangers and troop.s. 

* Their original papers arc printed in the Izvsstia of the Russian 
Geographical Society, 1883 to 1887, also in the Jonrnai of the Russian 
ministry of roads and communications. 

** According to A. £. Hedroitz and A. M. Konshin the old Tonu- 
darya bed of the Amu contains shells of moUus s now living in the 
Amu (Cyrma fluminalis, Dreissensia polymorpha and Anodonta). 
The Soiy-kamysh basin is characterized by depo.sits containing 
NeriHna hturata, Dreissensia polymorpha and Limnaous, character- 
istic of this basin. Below the Sary-kamysh there are no dqxisits 
contaming sheUs characteristic of the Arms; Anodontae are found 
quite occasionally on the surface, not in beds, in company witli tlie 
Caspian Cardium (Didacna) trigomides, var. crassum, Cofdivm 
piramidatum. Dreissensia polymorpha, D, vostriformis, Uydrobia 
caspia, Neritina liturata and Dreissensia beardii\ the red clays 
containing these fossils extend for 1 30 m. east of the Casptain (I zvesUa 
of Russ. Geog. Soc., 1883 1886). 

^ As by Jenkinson, who mentions a freshwater gulf of the Caspian 
within six days’ march from Khwarezm (or Khiva), by which gulf 
he could only mean the Sa^-kamysh depression, 

* The Turkomans call this southern “ old tied Unghyuz or Onguz 

dry old bed “), and there can be no doubt that when the Bolshoi- 

Chertezh of the i6th century (sneaking from anterior information) 
mentions a river, Ughyuz or ugus, flowing west from the Amu 
towards the Caspian, it is merely describing as a river what the very 
name shows to nave been a diy bed, supposed to have been once 
occupied by a river. The similarity of the names Ongus and Ugus 
with Ogu.s and Ochus possibly helped to accentuate, if not to give 
rise to, the confusion. Cf. N. G. Pctrusevich, '^The South-east 
Shores of the Caspian.’' in Zapiski of the CaucasiMi Geographica] 
S^iety (1880), vol. xi. 
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Included in the total were some 280,000 Turkomans^ 60^000 
Kirghiz, 12,000 Russians, 8000 Persians, 4250 Armenians, and 
some Tatars. The estimated population in 1906 was 397,100. 
The province is divided into five districts, the chief towns of 
which are Askhabad, the capital; Krasnovodsk; Fort Alexan- 
drovskiy, in the district of Manghishlak, on the Caspian Sea; 
Merv and Tejen. Until a recent date the chief occupations of 
the Turkomans were cattle-rearing and robbery. Even liose 
who had settled abodes on the oases of the Atok, Tejen and Merv 
were in the habit of encamping during the spring in the steppes, 
the khanates of Afghan Turkestan from Balkh to Meshhed being 
periodically devastated by them. The aspect of the steppe 
has, however, greatly changed since the Russian advance and 
the fall (1881) of the Turkoman stronghold of Geok-tepe. Their 
principal oases are situated along the Atok or loess terrace, the 
chief settlements being Askhabad, Kyzyl-arvat and Geok-tepe. 
The oasis of Merv is inhabited by Akhal-tekkes (about 240,000), 
mostly poor. In January 1887 they submitted to Russia. The 
oasis of Tejen has sprung up where the river Tejen (Heri-rud) 
terminates in the desert. 

South-west Tufcomania. — The rcfifion between the Heri-nid and 
the Murghab has the characteristics of a plateau, reaching about 
2000 ft. above the sea, with hills 500 and Ooo ft. high covered with 
sand, the spaces between being filled with loe.ss. The Borkhut 
Mountains which connect the Kopet-dagh with the Sefid-kuh in 
Afghanistan reach 3000 to 4000 ft., and are cleft by the Heri-rud. 
Thickets of poplar and willow accompany both the Murghab and 
the Heri-rud. Pistachio and mulberry trees grow in isolated clumps 
on the hills ; but there are few ])lace.s available for cultivation, and 
the Saryk Turkomans (some 60,000 in number) congregate in only 
two oases — Yol otan or Yelatan, and Pcnjdeh. The Sarakh.s oasis 
is occupied by the Salor Turkomans, hereditary enemies of the Tekke 
Turkomans; they number about tents at Old Sarakhs, and 1700 
more on the Murghab, at Chardjui, at Maimene (or Meimane), and 
close to Herat. 

The Transcaspian Region is very rich in minerals. Rock-salt, 
petroleum, gypsum and sulphur are extracted. Nearly 300,000 
acres are irrigated by tlie natives, and attempts are being rrinde by 
the government to increase the irrigated area; it is considered that 
over 5,000,000 acres of land could be rendered suitable for agriculture. 
Several hundred thousand trees are planted every year, and a forest 
guard has been established to prevent useless destruction of the 
saksaul trees, which grow freely in the .steppes. A model garden 
and a mulberry plantation have been e.stal)lished at Askhabad 
in connexion with the gardening school. The land in the oase.s, 
especially those of the Atrek River, is highly cultivated. Wheat and 
barley are grown, in addition to sorghum (a species of millet), maize, 
rice, millet and sesame for oil. Raw cotton is extensively grown in 
the Merv district. Gardening and fruit-growing arc well developed, 
and attempts are being made to encourage the sjjread of viticulture. 
Livestock breeding is the chief occupation of the nomad Turkomans 
and Kirghiz. Considerable fishing is carried on in the Caspian Sea, 
and seals arc killed ol! the Manghishlak ])eninsula. The natives 
excel in domestic industries, as the making of carpets, travelling 
bags, felt goods and embroidered leather. The Russian population 
IS mostly limited to the military and the towns. 'Wheat, nour, wool, 
raw cotton and dried fruit are exported; while tea, manufactured 
goods, timber, sugar, iron and paraffin oil are imported, as also rice 
and fruit from Bokhara, Turkestan and Persia. The Transcaspian 
railway, constructed across the province from Krasnovodsk to Merv, 
with a branch to Kushk, and from Merv to Bokhara and Russian 
Turkestan, has effected quite a revolution in the trade of Central 
Asia. The old caravan routes via Orenburg have lost their impor- 
tance, and goods coming from India, Pers'a. Bokhara rnd even 
China are now carried by raU. (For the history of the region 
see Msrv.) 

see the researches of Andrusov, Bogdanovich, Konshin, Mushketov 
and Obruchev in the Memoirs, the Bulletin (levestia) and the Animals 
of the Russian Geographical Society (1890-1900); P. M. Lessar, 
L*A neienne jonction de VOxus avec la mer Caspienne ( 1 889) ; Zarudnoi 
(zoology) in Bulletin de la socUti des natural istes de Moscou (1889 
scq.). (P. A. K.;J.T.Be .1 

TRANSCAUCASIA* a general name given to the governments 
and provinces of Russian Caucasia, excluding the steppe 
provinces of Kuban and Terek and the steppe governuient 
of Stavropol. It thus includes the governments of Baku, 
Elisavetpol, Erivan, Kutais and Tiflis; the provinces of Batum, 
Daghestan and Kars; and the military districts of the Black 
Sea (Chernomorsk) and Zakataly. Its area is 9540:2 sq. 
and the estimated population in 1906 was 6,114,^0. (See 
Caucasia and Caucasus.) 


TRANSOBNUENTALISM (Lat. irans, across^ scandere, climbs 
whence transcendere, to pass a limit)^ in philoso):hy^ my system 
which emphasizes the limited character of that which can be 
perceived by the senses and is based on the view that true know- 
ledge is intuitive^ or supernatural. The term is specially applied 
to Kant^s philosophy and its successors which hold that know- 
ledge of the a priori is possible. It is traceable as far back as 
the schoolmen of whom Duns Scotus describes as transcen- 
dental ” those conceptions which have a higher degree of univer- 
sality than the Aristotelian categories. Thus ens (being) is 
more universal than God or the physical universe because it 
can be predicated of both. Kant distinguishes as “ transcen- 
dent ’’ the world of things-in-them selves as being without the 
limits of experience; while “ transcendental is his term for 
those elements which regulate human experience, though they 
are themselves beyond experience; such are the categories of 
space, time, causality. 

In general use the term is applied rather promiscuously and 
frequently by way of criticism to an attitude of mind which is 
imaginative, aloof from mundane affairs and unmoved by 
practical considerations. The most famous example of the 
pseudo-philosophic use of the term is for a movement of thought 
which was prominent in the New England slates from about 
1830 to 1850. Its use originated in the Transcendental Club 
(1836) founded by Emerson, Frederic Henry Hedge (1805-1890), 
and others. This movement had several aspects: philosophical, 
theological, social, economic. Its main theme was regeneration, 
a revolt from the formalism of both Unitarian and Calvinist 
theology and a widening literary outlook. It took its rise to a 
large extent in the study of German (and to a less extent French) 
philosophy and spread widely among the cultured classes. 
In 1840 the club began to issue an official organ, The Dial, 
and the settlement of Brook Farm followed in 1841. 
These enterprises themselves did not receive general support 
even among the Transcendenlalist leaders, and the real signifi- 
cance of the movement was the stimulus which it gave to 
philanthropy, to the Abolition movement, and to a new ideal of 
individual character. The chief names associated with it, 
besides those of Emerson and Hedge, are those of A. B. Alcott 
{q.v,)i Margaret Fuller {q.v.), George Ripley (^.v.), W. E. 
Channing (r/.v.), and H. D. Thoreau (<7.1;.). 

TRANSEPT (from Lat. trans, across, and septum, enclosure; 
synonymous terms in other languages are Fr, croisie, nef trans- 
versee; Ital. crociata; Ger. Querhau, Querschiff), in architecture, 
the term given to the large and lofty structure which lies at 
right angles to the nave and aisles of a church. The first example 
is that which existed in the old St Peter^s at Rome, but as a rule 
it is not found in the early basilicas. At the present day the 
transept might be better defined as that portion of a cruciform 
church which extends from north to south across the main body 
of the building and usually separates the choir from the nave; 
but to this there are some exceptions, as in Westminster Abbe>’', 
where the choir, with its rood screen, occupies the first four bays 
of the nave; in Norwich two bays; in Gloucester one bay; and 
Winchester one bay. In some of the English cathedrals there 
is an eastern transept, as in Canterbury, Lincoln, Salisbury and 
Worcester; at Durham that which might be regarded as an 
eastern transept is the chapel of the Nine Altars, and the same 
is found in Fountains Abbey. Four of the English cathedrals 
have aisles on east and west sides, viz. Ely, Wells, Winchester and 
York, while at Chester there are aisles to the south transept only, 
and at Lincoln, Peterborough and Salisbury on the east side 
only. In some cases the transept extends to the outer walls 
of the aisles only, but there are many instances in which it is 
carried beyond, as at Lincoln (225 ft. long), Ely (180 ft.), Peter- 
borough (180 ft.), Durham (175 ft.) and Norwich (172 ft); in all 
these cases the transept is carried three bays beyond; in York 
(220 ft.), St Albans (170 ft.), Lichfield (145 ft.) and Cante bury, 
east transept (165 ft.), two bays beyond; and in Canterbury, 
western tramept (130 ft), Chichester (160 ft.) and Worcester 
(130 ft.), only one bay on each side, the dimension in all cases 
being taken within the north and south walls of the transept. 
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TRANSFER (from Lat. transferre, to bear acrosS;, carry over), 
the handing over, removal or conveyance of anything from one 
person or place to another; also the subject of this transference 
or the form or method by which it is effected. The term is 
particularly used in law of the conveyance of property from one 
person to another, especially of the conveyance of real property 
(see Conveyancing). For the simplification of this process by 
means of registration of title, see Land Registration ; for the 
transference of designs, drawings, &c., by means of transfer- 
paper to the surface of pottery and porcelain, see Ceramics; 
for their transfer to stones for printing, see Lithography. 

TRANSFORMERS, An electrical transformer is the nanie 
given to any device for producing by means of one electric 
current another of a different character. The working of such 
an appliance is, of course, subject to the law of conservation of 
energy. The resulting current represents less power than the 
applied current, the difference being represented by the power 
dissipated in the translating process. Hence an electrical 
transformer corresponds to a simple machine in mechanics, 
both transforming power from one form into another with a 
certain energy-dissipation depending upon frictional losses, 
or something equivalent to them. Electrical transformers 
may be divided into several classes, according to the nature of 
the transformation effected. The first division comprises those 
which change the form of the power, but keep the type of the 
current the same ; the second those that change the type of 
the current as well as the form of power. The power given up 
electrically to any circuit is measured by the product of the 
effective value of the current, the effective value of the difference 
of potential between the ends of the circuit and a factor called 
the power factor. In dealing with periodic currents, the effective 
taluc is that called the root-mean-square value (R.M.S.), that 
is to say, the square root of the mean of the squares of the time 
equidistant instantaneous values during one complete period 
(see Electrokinetics). In the case of continuous ciiiTents, 
the power factor is unity, and the effective value of the current 
or voltage is the true mean value. As the electrical measure of 
a power is always a product involving current and voltage, we 
may transform the character of the power by increasing or 
diminishing the current with a corresponding decrease or increase 
of the voltage. A transformer which raises voltage is generally 
called a step-up transformer, and one which lowers voltage 
a Step-down transformer. 

Again, electric currents may be of various types, such as con- 
tinuous, single-phase alternating, polyphase alternating, undirec- 
tional but pulsating, &c. Accordingly, transformers may be 
distinguished in another way, in accordance with the type of 
transformation they effect, {'i) An alternating current trans- 
former is an appliance for creating an alternating current of any 
required magnitude and electromotive force from another of 
different value and electromotive force, but of the same fre- 
quency . An alternating current transformer may be constructed 
to transform either single-phase or polyphase currents. X2) A 
continuous current transformer is an appliance which effects 
a similar transformation for continuous currents, with the 
difference that some part of the machine must revolve, whereas 
in the alternating current transformer all parts of the machine 
are stationary; hence the former is generally called a rotatory 
transformer, and the latter a static transformer. (3) A rotatory 
or rotary transformer may consist of one machine, or of two 
separate machines, adapted for converting a single-phase alter- 
nating current into a polyphase current, or a polyphase current 
into a continuous current, or a continuous current into an alter- 
nating current. If the portions receiving and putting out power 
are separate machines, the combination is called a motor-gene- 
rator, (4) A transformer adapted for converting a single-phase 
alternating current into a umdirectional but pulsatory current 
is called a rectifier ^ and is much used in connexion with arc 
lighting in alternating current supply stations. (5) A phase irons- \ 
former i$ an arrangement of static traasformers for producing 
a polyphase alternating current from a single-phase alternating 
current. Alternating current transformers may be furthermore 


divided into (a) single-phase, {h) polyphase. Transformers of 
the first class change an alternating current of single-phase 
to one of single-phase identical frequency, but different power; 
and transformers of the second class operate in a similar manner 
on polyphase currents. (6) The ordinary induction or spark 
coil may be called an intermittent current transformer, since it 
transforms an intermittent low-tension primary current into an 
intermittent or alternating high-tension current. 

Alternating Current Transformer,— The typical alternating 
current transformer consists e.sscntially of two insulated electric 
circuits wound on an iron core constituting the magnetic 
circuit. They may be divided into (i) open magnetic circuit 
static transformers, and (2) closed magnetic circuit static trans- 
formers, according as the iron core takes the form of a terminated 
bar or a closed ring. A closed circuit alternating current trans- 
former consists of an iron core built up of thin sheets of iron or 
steel, insulated from one another, and wound over with two 
insulated conducting circuits, called the primaty' and secondan' 
circuits. The core must be laminated or built up of thin .sheets 
of iron to prevent local electric currents, called eddy currents, 
from being established in it, which would waste energ>'. In 
practical construction, the core is either a simple ring, round or 
rectangular, or a double rectangular ring, that is, a core whose 
section is like the figure 8. To prepare the core, thin sheets of 
iron or very mild steel, not thicker than *014 of an inch, are 
stamped out of special iron (see Electromagnetism) and care- 
fully annealed. 


The preparation of the particular sheet steel or iron u.serl for this 
purpose is now a speciality. It must po.sses.s extremely small 
hysteresis loss (sec MAciNETiSM), and various trade names, such as 
stalloy," “ lohys." are in use to describe certain brands. Barrett, 
Brown and Hadfield have shown (Journ, Inst, Eke. Eng. LonU.t 
jgo2, 31, p. 713) that a silicon iron containing 2*87 % of silicon ha.H 
a hysteri!sis loss far less than that of the best Swedish soft iron. 
In any case the hysteresis loss should not exceed 3*0 watts per kilo- 
gram of iron measured at a frequency of 50 ^ am) a flux-density of 
10,000 lines i)er square centimetre. This is now called the " figure 
of merit " of the iron. 



Examples of the shapes in which these stampings are supplied 
arc shown in fi^. i. Inc plates when annealed arc varnished or 
covered with thin paper on one side, and then piled up so as to 
make an iron core, being kept together by bolts and nuts or by 
pressure plates. The designer of a 
transformer core has in view, first, 
economy in metal, so that there may 
be no waste fragments, and second, 
a mode of construction that facili- 
tates the winding of the wire circuits. 

These consist of coils of cotton- 
covered coj)j)cr wire which are wound 
on formers and baked after being well 
saturated with shellac varnish. The 
primary and secondary circuits are 
sometimes formed of separate bobbins 
which are sandwiched in between 
each other; in other cases they are 
wound one over the other (fig. 2). 

In any case the primary and secondary coils must be symmetri- 
cally distributed. If they were placed on opjiosite sides of the 
iron circuit the result would be considerable magnetic leakage. 
It is usual to insert sheets or cylinders of micanite between the 
primary and secondary windings. The transformer is then well 
baked and placed in a cast-iron case sometimes filled in with heavy 
insulating oil, the ends 01 the primary and secondary circuits being 
brought out through water-tight glands. The most ordinary type 
of alternating current transformer is one intended to transform a 
small electric current produced by a large electromotive force 
(2000 to 10,000 volts) into a larger current of low electromotive force 
(100 to 200 volts). Such a step- 
down transformer may be obvi- 
ously employed in the rever.se 
direction for raising pressure and 
reducing current, in which case it 
is a step-up transformer. A trans- 
former when manufactured has to 
l>e carefully tested to ascertain, 
first, its power of resisting break- 
down, and, second, its energv- 
dissipating qualities. With the 
first object, the transformer is 
subjected to a series of pressure 
tests. If it is intended that the 
primary shall carry a current 
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FxG. 2.— Closed Circuit Trans- 
former. 
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piKKltt^ad^ by to electromotive force of 2000 volts, ao insulation test 
must be applied with double this voltage between the primary and 
the seconcfary, the primary and the case, and the primary and the 
core, to ascertain whether the insulation is sufficient, To prevent 
electric discharges from breaking derwn the machine in ordinary 
work, this, extra pressure ought to be applied for at least a quarter 
of an hour. In some cases three or four times tlie working pressure 
is applied for one minute between the primary and secondary circuits. 
When such an alternating current transformer has an alternating 
current passed through its primaiy circuit, an alternating magnetiza- 
tion is produced in the core, and this again induces an alternating 
secondary current. The secondary current has a greater or less 
electromotive force than the primary current according as the 
number of windings or turns on the secondary circuit is greater or 
less than those on the primary. Of the power thus inqiarted to 
the primary circuit one portion is dissipated by the heat generated 
in the primary and secondary circuits by the currents, and another 
portion by the iron cove losses due to the energy wasted in the cyclical 
magnetization of the core; the latter are partly eddy current losses 
and partly hysteresis losses. 

In open magnetic circuit transformers the core takes the form of 
a laminated iron bar or a bundle of iron wire. An ordinary induc- 
tion coil is an instrument of this description. It has been shown, 
however, by careful experiments, that for alternating current trans- 
formation there are very few cases in which the closed magnetic 
circuit transformer has not an advantage. An immense number 
of designa of closed circuit transformers liavc been elaborated since 
the year 1885. 'I’he princij^al modern ^pes arc the Ferranti, Kapp, 
Mordfey, Brush, Westinghouse, Berry, Thomson- Houston and Ganz. 
Diagrammatic representations of the arrangements of the core and 
circuits im aomo of these transformers are ^ven in fig. 3* 



A D C I 

Pig. 3. — Diagrams of (A) Mordey (in section), (B) Kapp and ' 
(C) Ganz Tran-sformers. 

I, I Primary circuit; 2, 2 Secondary circuit. 


The general form of the efficienqr curve for a closed dnsmt trane* 
former is shown in fig. 4. The horizontal distances represent 
fractions of full secondary load (represented by unity ana the 
vertical distances efficiency in percentages. The efficiency 
curve has a maximum value corresponding to that degree of 
load at which the copper losses in the transformer are equal to 
the iron losses. 


In the case of modern closed magnetic circuit transformers the 
copper losses are proportional to. the square of the secondary cur- 
rent (Ij) or to ql/, where q * Rii^ -h R2; Ri being the resistance 
of the primary and R2 that ot the secondary circuit, whHe a is 
the ratio of the number of secondary and primary windings of 
the transformer. Let C stand for tte core loss, and Vg for the 
secondary terminal potential difterence (R.M.S. value).. We can 
then write as an expression for the efficiency (f}) of the transformer 
{ri = IgVj/ (C -h qlj^ -f IjVg). It is easy to show that if Cj, Vj and 
q are constants, but I2 is variable, the above expression for iy has 
a maximum value when C — ql^ « O, that is, when the iron core 
loss C = the total copper losses 


The iron core energy-waste, due to the hysteresis and eddy 
currents, may be stated in watts, or expressed as a fraction 
of the full load secondary output. In small trans- ^ 

formers of 1 to 3 kilowatts output it may amount Coppar 
to 2 or 3 %, and in large transformers of 10 to 50 
kilowatts and upwards it should be i or less than i %» 
Thus the core loss of a 30-kilowatt transformer (one having a 
secondary output of 30,000 watts) should not exceed 250 wattSu 


It has been shown that loo 
for the constant po- ^ 
tential transformer the 
iron core loss is constant ^ 
at all loads, but di- $ ^ 
minishes slightly as the t 90 
core temperature rises. ^ ^ 
On the other hand, the 
copper losses due to ^ ^ 
the resistance of the g so 
copper circuits increase ^ jo 
about o’4 % per degree ^ 

C. witli rise of tempera- ^ 
ture. The currenttaken 
in at tlie primary side of 
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Alternating current traasformers are classified into (i.) Core 
and (ii.) Shell transformers, depending upon the arrangements 
of the iron and copper circuits. If the copper circuits are wound 
on the outside of what is virtually an iron ring, the transformer 
is a core transformer; if the iron encloses the copper circuitr, it 
is a shell transformer. Shell transformers Imve the disadvantage 
generally of poor ventilation for the copper circuits. Bcrr>% 
however, has overcome this difficulty by making the iron circuit 
in the form of a number of bunches of rect.angular frames w'hich 
are set in radial fashion and the adjacent legs all embraced by 
the two copper circuits in the form of a pair of concentric 
cylinders. In this manner he secures good ventilation and a 
minimum expenditure in copper and iron, as well as the possi- 
bility of insulating the tw^o copper circuits well from each other 
and from; the core. An important matter is the cooling of the 
core. This may be effected either by ordinary radiation, or I 
by a forced draught of air made by a fan or else by immersing | 
the transformer in oil, the oil being kept cool by pipes through 
which cold water circulates immersed in it. This last method 
is adopted for large high-tension transformers. 

The ratio between the powder given out by a transformer 
and the power taken up by it is called its efficiency, and is best 
represented by a curve, of which the ordinate is 
Bttieioncy, efficiency expressed as a percentage, and the 
corresponding abscissae represent the fractions of the full load 
as decimal fractions. The output of the transformer is generally 
reckoned in kilowatts, and the load is conveniently expressed 
in decimal fractiosa of the full load taken as unity. The 
efficiency on onfr 4 with of full load is generally a fairly good 
criterion of the economy of the transformer as a transforming 
agency. In large tranafonners the one-tenth load efficiency 
will reach 90 % or inMt, and in* small transformers 75 to 80 %, 


the transformer, when — ^Typical Ffl’icicncv Curve of 

the secondary circuit is Closed Circuit Transformer, 

unclosed, is called the 

magnetizing current, and the power then absorbed by the 
transformer is called the open circuit loss or magnetizing 
watts. The ratio of the terminal potential difference at 
the primary and secondary terminals is called tlie irons- 
I formation ratio of the transformer. Every transformer is 
i designed to give a certain transformation ratio, corresponding 
to some particular primary voltage. In some cases trans- 
formers are designed to transform, not potential difference, 
but current in a constant ratio. The product of the root-mean- 
square (R.M.S.), effective or virtual, values of the primary 
current, and the primary terminal potential difference, is called 
the apparent power or apparent watts given to the transformer. 
The true electrical power may be numerically equal to this 
product, but it is never greater, and is sometimes less. The 
ratio of tlie true power to die apparent power is called the power 
factor of the transformer. The power factor approaches unity 
in the case of a closed circuit transformer, which is loaded non- 
inductively on the secondary circuit to any considerable fraction 
of its full load, but in the case of an open, circuit transformer 
the power factor is always much less than unity at all loads. 
Power factor curves show the variation of power factor with load« 
Examples of these curves wore first given by J. A. Fleming, 
who suggested the term itsdf (see Jour, InsL Elec, Eng, Land,, 
1892, 21, p; 606). A low power factor always inches a magnetic 
circuit of large reluctance. 

The operation of the altematmg cuirent is then is follows : the 
pedate magnetising force of the primary circuit creates a periodic 
magnetic flux in. the core, and this bein" linked with the primary 
cimuit creates by its variation what is called the back electromotive 
force in' the primaiy circuit. The variation thepertioular portion 
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of this periodic liaked with llie secondary drcnit, originates 
in this last a periodic electromotive foice. The whole of the flux 
linked with the primary circuit is not interlinked with the secondary 
circuit. The dmerence is called the maeneiic leakage of the trans- 
former, This leakage is increased with the secondary output of the 
transformer and with any disposition of the primary and secondary 
coils which tends to separate them. The leakage exhibits itself 
!)y increasing the secondary drop. If a transformer is worked at 
a constant ^mary potential dufiecence, the secondary terminal 
potential difference at no loadi or on open secondary circuit is 
^'rea^r than it is when the secondary is closed and the translormer 
giving its full output. The difference between these last two 
differences of potential is called the secondary drop. This secondary 
drop should not exceed 2% of the open secondary circuit potential 
difference. 

The facts required to be known about an alternating current 
transformer to appraise its value are (i) its full load secondary 
output or the numerical value of the power it is 
designed to transform^ on the assumption that it 
will not rise in temperature more than about 60^ C. 
above the atmosphere when in normal use; (2) the primary and 
secondary terminal voltages and currents^ accompanied by a 
statement whether the transformer is intended for producing 
a constant secondary voltage or a constant secondary current; 
(3) the efficiency at various fractions on secondary load from 
one-tenth to full load taken at a stated frequency; (4) the power 
factor at one-tenth of full load and at full load; (5) tlie secondary 
drop between full load and no toad ; (6) the iron core loss, also the 
magnetizing current, at the normal frequency; (7) the total 
copper losses at full load and at one-tentn of full load; (8) the 
final temperature of the transformer after being left on open 
secondary circuit but normal primary potential for twenty-four 
hours, and at full load for three hours. 

The matters of most practical importance in connexion with an 
alternating current transformer are (i) the iron core loss, which 
affects the efficiency chiefly, and must be considered (a) as to its 
initial value, and (6y as affected by “ ageing or use; (2) the secondary 
drop or difference of secondary voltage between full and no load, 
primary voitage being constant, since this affects the service and 
power of the transformer to work in parallel with others; and (5) the 
temperature rise when in normal use, which affects the insulation 
and life of the transformer. The shellacked cotton, oil and other 
materials with which the transformer circuits are insulated suffer 
a deterioration in insulating power if continuously maintained at 
any temperature much above 80“ C. to too® C. In taking the tests 
for core loss and drop, the temperature of the transformer should 
therefore be stated. The iron losses are reduced in value as tem- 
perature rises and the copper losses are increased. The former may 
be 10 to 15% less and the latter 20% greater than when the trans- 
former is cold. For the puri)Osc of calculations we require to know 
the number of turns on the primary and secondary circuits, r<mre- 
sented by N, and Nj; the resistances of the primary and scconcfary 
circuits, rej^rcsented by R, and R.^; the volume (V) and weight (W) 
of the iron core; and the mean length (L) and section (S) of the 
magnetic section. The hysteresis loss of the iron reckoned in watts 
per tb per 100 cycles of magnetization per second and at a maximum 
Aux density of 2500 C.G.S. units should also be determined. 

The experimental examination of a tran.sf(;rmer involves 
the measurement of the efficiency, the iron core loss, and the 
secondary drop ; also certain tests as to insulation and 
heating, and finally an examination of the relative 
phase position and graphic form of the various periodic quanti- 
ties, currents and electromotive forces taking place in the trans- 
former. The efficiency is best determined by the employment 
^ of a properly constructed 

wattmeter (see Watt- 
meter). The trans- 
former T (fig. 5) should 
be so arranged that, if a 
constant potential trans- 
former, It is supplied 
with its normal working 
pressure at the primary 
side and with a load 
which can be varied, and 
which is obtained either 
) 3 y kieandescent lamps, L, or resistances in the secondary 
circuit. A wattmeter, W, should be fdaced with its series 
eo 3 , Se, in the primBry circuit of the trasnslonner, and its 



Fig. 5. — Arrangement for Testfng 
Transformers. 


Coil, Sh, either across the primary mains in series, 
with a suitable non-inductive resistance, or connected to the 
secondary circuit of another transformer, T^ called an 
auxiliary transformer, having its primary terminals connected 
to those of the transformer under test In tlie latter case one 
or more incandescent lamps, L, may be connected in series 
with the shunt coil of the wattmeter so as to regulate the 
cunrent passing through it. The current through the series 
coil of the wattmeter is then the same as the current through the 
primary circuit of the transformer under test, and the current 
through tlie shunt coil of the wattmeter is in step with, and 
proportional to, the primary voltage of the transformer. Hence 
the wattmeter reading is proportional to the mean power given 
up to the tran.sforiner. The wattmeter can be standardized and 
its scale reading interpreted by replacing the transformer under 
test by a non-inductive resistance or series of lamps, the power 
absorption of which is measured by the product of the amperes 
and volts supplied to it. In the secondary circuit of the trans- 
lormer is placed another wattmeter of a similar kind, or, if the 
load on the secondary circuit is non-inductivc, the secondary 
voltage and the secondary current can be measured with a 
proper alternating current ammeter, A^, and voltmeter, V.^, and 
the product of these readings taken as a measure of the power 
given out by the transformer. The ratio of the powers, namely, 
that given out in the external secondary circuit and that taken 
in by the primary circuit, is the efficiency of the transformer. 

In testing large transformers, when it is inconvenient to Ibad up 
the secondary circuit to the full load, a close approximation to the 
j)ower taken up at any assumed secondary loacf can be obtained by 
adding to the value of this .secondary load, measured in watts, the 
ii-on core lo.ss of the transformer, measured at no load, and the copper 
losses calculated from the measured copj)er resistances when the 
transformer is hot. Thus, if C is the iron core loss in waits, measured 
on open secondary circuit, tlmt is to say, is tlie power grvcti to the 
transformer at normal frctuicncy and primary voltage, and if 
and R2 ^he ])rimary and secondary circuit resistances when the 
transformer has the temperature it would have after running at 
full load for two or three hours, then the efficiency can bo calculated 
as follows : Let O be the nominal value of the full secondary output 
of the transformer in watts, V, and the terminal voltages on the 
primary and secondary side, Kj and Ng the number of turns, and A. 
and Ap the currents for the two circuits; then CyV. is the full load 
secondary current measured in nnij)crcs, and Ng N, multijdicd l>y 
O/Vg is to a siifficicnt approximation the value of the corresponding 
y>nmary current. Hence 0 ®Rg/Vg* is the watts lost in the secondary 
circuit due to coj>pcr resistance, and is tlui corre- 

sponding loss in the primary circuit. Hence the total power loss 
in the translormer ( ~ L) is sucli that 

L - C + ^“r, - C + (K, + R,«»}OW. 

Therefore the r)ower given up to the transformer is O -f L, and the 
cfTiciency is the fniction G/(O fL) expressed as a percentage. In 
this manner the efficiency can be determined with a considerable 
degree of accuracy in the case of large transformers without actually 
loading up the secondary circuit. The secondary drop, however, 
can only lx; measured by loading the transformer up to full load, 
and, while tlwj primary voltage is kept constant, measuring the 
potential dtffenmcc of the secondary terminals, and comparing it 
with the same difference when the transfun icr is not loaded. Another 
method of testing large transformers at full load without supjffying 
the actual power is by W. E. Sumpner's differential method, which 
can be done when two equal transformers are available (see Fleming, 
Handbook for the EleciriccU Laboratory and Te.^ting Room, ii. 602) 

No test of a transformer is complete which does not comprise 
some investigation of the ageing’^ of the core. The slow 
changes which take place in Sie hysteretic quality 
of iron when heated, m the case of cerlaia brands, 
give rise to a time-increase in iron core loss. Hence a trans- 
former which has a core loss, say, of 300 watts when new, may, 
unless the iron is well choisen, have its core loss increased from 
SO to 300 % by a few months' use. In some cases specificat ons 
for transformers include fines and deductions from price for any 
such increase; but there has in this respect been great inq^ove- 
ment in the manufacture of iron for magnetic purpose^ and 
makers are now able to obtain supplies of good magnetic iron 
or steel with non-ageing qualities. It is always desirable, how- 
ever, that in the case or large sub-station transfonmsrs tests 
should be made at intervals to discover whether the core loss 
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has increased by ageing. If so, it may mean a very considerable 
increase in the cost of magnetizing power. Consider the case 
of a 3o*kilowatt transformer connected to the mains all the year 
round; the normal core loss of such a transformer should be 
about 300 watts, and therefore, since there are 8760 hours in 
the year, the total annual energy dissipated in the core should 
be 2628 kilowatt hours. Reckoning the value of Uiis electric 
energy at only one penny per unit, the core loss costs £10, 19s. 
per annum. If the core loss becomes doubled, it means an 
additional annual expenditure of nearly £11. Since the cost 
of such a transformer would not exceed £100, it follows that it 
would be economical to replace it by a new one rather than 
continue to work it at its enhanced core loss. 

In Great Britain the sheet steel or iron alloy used for the trans- 
former cores is usually furnished to specifications which state the 
maximum hysteresis loss to be allowed in it in watts per lt> 
(avoirdupois) at a frequen^ of 50, and at a maximum flux-efensity 
during the cycle of 4000 C.G.S. units. When ])lates having a thick- 
ness t mils arc made up into a transformer core, the total energy 
loss in the core due to hysteresis and eddy current loss when worked 
at a freauency n and a maximum flux-density during the cycle B 
is given oy the empirical formulae 

T as •oo 3 «w 13 * “10-’ + 


where T stands for the loss per cubic centimetre, and T, for the 
same in watts per pound of iron core, B for the maximum flux- 
density in lines per square centimetre, and Bj for the same in lines 
per square inch, t for the thickness of the plates in thousandths 
of an inch (milsj, and for the same in inches. The hysteresis 
loss varies as some power near to i ‘6 of the maximum flux-density 
during the cycle as shown by Stcinmclz (see Electromagnetism). 
Since the hysteresis loss varies as the I'Oth power of the maximum 
flux-density during the cycle (B max.), the advantages of a low 
flux-density are evident. An excessively low flux-density increases, 
however, the cost of tlic core and the copper by increasing the size 
of the transformer. If the form factor (/) of the primary voltage 
curve is known, then the maximum value of the flux-density in the 
core can always be calculated from the formula B = Ei/4f«SNj, 
where E is the R.M.S. value of the primary voltage, Nj the primary’ 
turns, S the section of the core, and n the frequency. 

The study of the processc.s taking place in the core and circuits 
of a transfornrier have been greatly facilitated in recent years by 
Curv9 the improvements made in metliods of observing and 

Trmelag, recording the variation of periodic currents and 
electromotive forces. The original method, due to Joubert, 
was greatly improved and employed by Ryan, Bell, Duncan 
and Hutchinson, Fleming, Hopkinson and Rosa, Callendar 
and Lyle; but the most important improvement was the 
introduction and invention of the oscillograph by Blondel, 
subsequently improved by Duddell, and also of the ondograph 
of Hospitaller (see Oscillograph). This instrument enables 
us, as it were, to look inside a transformer, for which it, in fact, 
performs the same function that a steam engine indicator does 
for the steam cylinder.^ Delineating in this way the curves 
of primary and secondary current and primary and secondary 
electromotive forces, we get the following result: Whatever 
may be the form of the curve of primary terminal potential 
difference, or primary voltage, Uiat of tbe secondary voltage 
or terminal potential difference is an almost exact copy, but 

displaced 180^ in phase. Hence 
the alternating current trans- 
former reproduces on its secon- 
dary terminals all the variations 
of potential on the primary, 
but changed in scale. The curve 
of primary current when the 
transformer is an open secondary 
circuit is different in form and 
phase, lagging behind the primary 
voltage curve (fig. 6); but if the 
transformer is loaded up on its 

* For a useful list of references to published papers on alternating 
current curve tracing, see a paper by W. D. B. Duddell, read before 
the British Association, Toronto, 1897; also Electrician (1897), 
xxxtx. 636; also Handbook far the Electrical Laboratory and Testing 
Room (J. A. Fleming), i. 407. 



Fig. 6. — ^Transformer Curves 
at no load. 

Primary voltage curve; 
f,, Primary current curve; Aj, 
Secondary voltage curve. 


secondary side, then the primary current curve comes more into 
step with the primary voltage curve. The secondary current 
curve, if the secondary load is non-inductive, is in step with the 
secondary voltage curve (fig. 7). These transformer diagrams 
yield much information as to the nature of the operations 
proceeding in the transformer. 


The form of the curve of primary current at no secondary load is 
9 consequence of the hysteresis of the iron, combined with the fact 
that the form of the core flux-dencity curves of the transformer 
is always not far removed from a simple sine-curve. If is at any 
moment the electromotive force, ij the current on the primary 
circuit, and bj is the flux-density in the core, then we have the 
fundamental relation = Rp, H- SNj dbi/dt, where R, is the re- 
sistance of the prima^>^ and Nj the number of turns, and S is 
the cross-section of the core. In all modern closed circuit trans- 
formers the quantity Rjf| is very small compared with the quantity 
SNdb/dt except at one mstant during the phase, and in taking the 
integral of the above equation, viz. in finding the value of fcidt, 
the integral of the first term on the right-hand side may b(' 
neglected in comparison witli the second. Hence we have approxi- 
mately 6, = (SNj) “ ^Jejdt. In other words, the value of the flux- 
density in the core is obtained by integrating the area of the primary 
voltage curve. In so doing the integration must be started from 
the time point through which passes the ordinate bisecting the 
area of the primary voltage curve. When any curve is formed 
such that its ordinate y is the integral of the area of another cnrvv. 
viz. y = jy^dx, the first curve is always smoother and more re^ibir 
in form than the second. Hence the process above described 
when applied to a complex periodic curve, which can by Fourier's 
theorem be resolved into a series of simple periodic curves, results 
in a relative reduction of the magnitude of the higher harmonics 



assuming that the hysteresis curve of the iron is given, set out in terms 
of flux-density and ampere-turns per centimetre, and also the form of 
the curve of primary electromotive force. Let the time base line be 
divided up into equal small elements. Through any selected point 
draw a line perpendicular to the base line. Bisect the area cnclosecl 
by the curve representing the half wave of primary electromotive 
force and tlie base line by another pe]7)enciicular. Integrate the 
area enclosed between the electromotive force curve and these 
two perpendicular lines and the base. Lastly, set up a length on 
the last perpendicular equal to the value of this area divided by 
the product of the cross-section of the core and the number of 
primary turns. The resulting value will be the core flux-density h 
at the phase instant corresponding. Look out on the hysteresis 
loop the same flux-density value, and corresponding to it will be 
kound two values of the magnetizing force in ampere- turns per 
centimetre, one the value for increasing flux-density and one for 
decreasing. An inspection of the position of the point of time 
selected on the time line will at once show which of these to select. 
Divide that value of the ampere-turns per centimetre by the product 
of the values of the primary turns and the mean length of the mag- 
netic circuit of the core of the transformer, and the result gives the 
value of the primary current of the transformer. This can be set 
up to scale on the perpendicular through the time instant selected. 
Hence, given the form of the prima^ electromotive force curve 
and that of the hysteresis loop of the iron, wc can draw the curves 
representing the 'chani?es of flux-density in the core and that of 
the corresponding primarj* current, and thus predict the root- 
mean-square value of the magnetizing current of the transformer. 
It is therefore possible, when given the primary electromotive 
force curve and the hysteresis curve of the iron, to predetermine 
the curves depicting all the other variables of the transformer, 
provided that the magnetic leakage is negligible. 

The elementary theory of the closed iron circuit transformer may 
be stated as follows : iJet N^, be the turns on the primary and 
secondary circuits. Rj and R^ the resistances. S the ^ ^ 
section of the core, and bi and 69 the co-instantaneous 
values of the flux-density just inside the primary and 
secondary windings. Then, if ii and t, and and e^ are the primary 
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and seconda^ currents and potential difierencusat the same instant, 
these quantities are connected by the equations 

= R,», + SN,^'. = SNa^ - R.,«a. 

Hence, if fr] 6^, and if liji\ is negligible in comparison with 
SSidb/d/, and i ss o. that is, if the secondary circuit is open, then 
= Nj/Ng, or the transformation ratio is simply the ratio of the 
windings. This, however, is not the case if and bg have not 
the same value; in other words, if there is magnetic leakage. If the 
magnetic leakage can be neglected, then the resultant nmgnctizing 
force, and therefore the iron core loss, is constant at all loads. 
Accordingly, the relation between the primary current (j\), tlie 
secondary current (ig), and the magnetizing current (f), or primary 
current at no load, is given by the equation Ni*\ Ngig — N,t. 
1'hen, writing b for the instantaneous value of the flux-density 
in the core, ever3rwhere supposed to be the same, wc arrive at the 
identity 

- N,g. 

This equation merely ei^rcsses the fact that the power put into 
the transformer at any instant is equal to the power given out on 
the secondary side together with the power dissipated by the 
copper losses and the constant iron core loss. 

The efficiency of a transformer at any load is the ratio of the 
mean value, during the period, of the product to that of the 
product eJg, The efficiency of an alternating current transformer 
is a function of the form of the primary electromotive force curve. 
Experiment has shown * that if a transformer is tested for efficiency 
on various alternators having electromotive force curves of different 
forms, the efficiency values found at the same secondary load are 
not identical, those being highest which belong to the alternator 
with the most peaked curve of electromotive force, tliat is, the* 
cun'o having the largest form factor. This is a consequence of the 
fact that the hysteresis loss in the iron depends upon the manner 
in which the magnetization (or what here comes to the same thin/;, 
the flux-density in the core) is allowed to change. If the primar>' 
electromotive force curve has the form of a high peak, or runs up 
suddenly to a large maximum value, the flux-density curve wdll be 
more square-shouldered than when the voltage curve has a lower 
form factor. The hysteresis loss in the iron is less wht?n the? magneti- 
zation changes its sign somewhat suddenly tlian when it does so 
more gradually. In other words, a diminution in the form factor 
of the core flux-den.sity curve implies a diminished hystere.sis loss. 
The variation in core loss in transformers when tested on various 
forms of commercial alternator may amount to as much as io%. 
Hence, in recording the results of efficiency tests of alternating 
cunent transformers, it is always ncccssarj' to specify the form 
of the curve of primary electromotive force. The power factor of 
the transformer or ratio of the true power absorption at no load, 
to the product of the R.M.S, values of the primary current and 
voltage, and also the secondary drop of the transformer, vary with 
the form factor of the primary voltage curve, being also both in- 
creased by increasing the form factor. Hence there is a slight 
advantage in working alternating current transformers off an 
alternator giving a rather peaked or high maximum value electro- 
motive force curve. This, however, is disadvantageous in other 
ways, as it puts a greater strain upon the insulation of the tran.s- 
former and cables. At one time a controversy arose as to the 
relative merits of closed and open magnetic circuit transformers. 
It was, however, shown by tests made by Fleming and by Ayrton 
on Swinburne's " Pledgehog ** transformers, having a straight core 
of iron wires bristling out at each end, that for equal secondary 
outputs, as regards efficiency, open as compared with closed mag- 
netic circuit transformers had no advantage, whilst, owing to the 
smaller power factor and consequent large H.M.S. value of the 
magnetizing current, the former type had many disadvantages 
(see Fleming, Experimental Researches on Alternate Current 
Transformers," Journ. Inst. Elec. Eng., 1892). 

The discussion of the theory of the transformer is not quite so 
simple when magnetic leakage is taken into account. In all easels 
a certain proportion of the magnetic flux linked with 
the primary circuit is not linked with the sccondarv' 
LeMMMge* circuit, and the difference is called the magnetic leakage. 
This magnetic leakage constitutes a wasted flux which is non- 
effective in producing secondary electromotive force. It increase.s 
with the secondary current, and can be delineated bv a curve on 
the transformer diagram in the following manner. The curves of 
primary and secondary electromotive force, or terminal potential 
difference and current, are determined experimentally, and then 
two curves are plotted on the same diagram which represent the 
variation of (tfi -* R,ti)/N, and (eg -f R2i«)/N.j; these will represent 
the time differentials of the total magnetic fluxes S6, and linked 
respectively with the primary and secondary circuits. The above 
curves are then progressively inte/rrated. starting from the time 


^ See Dr G. Roessler, Electrician (1895). xxxvi. 150; Beeton, 
Taylor and Barr. Journ. Inst. Elec. Eng. xxv, 474; also J. A. Fleming, 
Electrician (1894), xxxiii. 580. 
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oint through which passes the ordinate bisecting the area of each 
alf wave, and the resulting curves plotted to express by their 
ordinates Sfe, and S&g. A curve is then plotted whose ordinates 
arc the differences Sh^ — Shj, and this is the curve of magnetic 
leakage. 

The existence of magnetic leakage can be proved experimentally 
by a method due to Mordey, by placing a pair of thermometers, 
one of mercury and the other of alcohol, in the centre of the core 
aperture. If there is a magnetic leakage, the mercury bulb is 
heated not only by radiant heat, but by eddy currents set up in 
the mercury, and its rise is therefore greater than that of the alcohol 
thermometer. The leakage is also determined by observing the 
.secondary voltage drop between full load and no load, and de- 
ducting from it the part due to copper resistance; the remainder 
is the drop due to leakage. Thus if Vj, is the secondary voltage 
on open circuit, and Vo* that when a current Ag is taken out of 
the transformer, the leakage drop v is given by the equation 

f = (V» - V,') - + R,Aa(Na/N,)'>}. 

The term in the large bracket exi)res.ses the drop in secondary 
voltage due to the copper resistance of the primary and secondary 
circuits. 

In drawing up a sp(*cification for an alternating current trans- 
former, it is necessary to sj)ecify that the maximum secondary 
drop iKstween full and no load to be allowed .shnll not exceed a 
certain value, say 2 % of the nodoad secondary voltage; also that 
the iron core loss as a iiercentage of the full secondary output 
shall not exceed a value, say, of i % after six months* normal work. 

In the design of large transformers one of the chief points 
for attention is the arrangement for dissipating the heat gene- 
rated in their mass by the copper and iron losses. 

For every watt expended in the core and circuit, 
surface of 3 to 4 sq. in. must be allowed, so that the 
heat may be dissipated. In large transformers it is usual to 
employ some means of producing a current of air through the 
core to ventilate it. In these, called air^dast transformers^ 
apertures are left in the core by means of which the cooling air 
can reach the interior portions. This air is driven through the 
core by a fan actuated by an alternating current motor, which 
does not, however, take up power to a greater extent than about 
i *1 Ti% full output of the transformer, and well repays 
the outlay. 

In some cases transformers are o&insulated, that is to say, in- 
cluded in a ca.st-iron box which is filled in with a heavy insulating 
oil. For this purpose an oil must be selected free from mineral 
acids and water : it should be heated to a high temperature 
before use, and tested for dielectric strength by observing the 
voltage required to create a spark between metal balls immersed 


Mi'iturml. 

J linkrtric 
Htrtiiifith in 
Icilowuttii iier 
centimKirc. 

MAtcrial. 

iJiulcctric 
HtrenRth in 
kiiowattH iH'r 
centimetre. 

GlllSS ..at. 

28 s 

Lubricating oil . . 

83 

Ebonite .... 

53 « 

Linseed oil , . , 

67 

India-rubber. 

492 

Cotton- seed oil , 

57 

Mica ..... 

2CXJO 

Air film *02 cm. 

Micanite . , . . 

400a 

thick .... 

27 

American linen paper 
paraffined . 


Air film I'O cm. 
thick .... 

48 


in it at a distance of i millimetre apart. Oils, however, are 
inferior in dielectric strength or spark-resisting power to solid 
dielectrics, such as micanitc, ebonite, &c., as shown by the 
above table of dielectric strengths (see T. Gray, Phys, Rev., 1898, 
p. 199)- 

Polyphase Transformers arc appliance.s of 
similar construction to the single phase trans- 
formers already described, but modified 
so as to enable them to transform two or 
more phase-related primary alternating cur- 
rents mto similar secondary currents. Thus, 
a three-phase transformer may be constructed 
with a core, as shown in fig. 8. Each core 
leg is surrounded with a prir^ary coil, and 
these are joined up either in star or delta 
fashion, and connected to the three or four 
line wires. The secondary circuits are then 
connected in a similar fashion to three or 
four seconda^ lines. In the case of two- 
phase transmission with two separate pairs 
of leads, single-phase transformers may be 
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employed each branch, but with tivo-pbasetiivett^wire supply, two- 
phase tcansformers must be supplied. 

Phase Transformers are arrauiiemeiitB of static or rotary trans- 
focmers intended to transform .sin^le-phaae altematiasr currents into 
polyphase currents. An important system of phase transformation 
has been described by C. F. Scott.^ It i.s known that if two alternat- 
ing eiectromotiv^e force.s differing in phase are connected in scries, 
the resulting electromotive force will in general diiicr in phase and 
value from either of the components, Thus^ if two altemaring 
electromotive forces dilferin'v 90^ in phase, and having magniitudes 
in the ratio of i : are connected m series, the resulting electro- 

motive force will have a magnitude rraresented by a, and the 
three can be rcpreseaited by the sides of a trian<rle which is half 
an equilateral triangle; If riien a two-phase altema;tor, £> (hg, 9), 

provides two-phase cur- 
^ rents, and if the two circuits 

/\ are connected, as shown, to 

/ \ apair of sinple-phasc tran.s- 

/ \ formers, Tj ana Tj, we can 

/ \ obtain threcrphaae alter- 

/ \ nating currents from the ar- 

/ \ rangement. The primaries 

^ \ ^ of both tr^sformers are 

C 1 - the same. The secondary 

circuit of one transformer, 

. Q T.^, has, say, 100 turns, and 

^ T a connexion is made to its 

? ^ ~ ■■■ middle point O. and this is 

I I connected to the secondary 

T i $ of the other transformer 

/ I I which has 87 ( « 50 ^3) 

I I turns. From the points 

I ^ A. B, C wc can then tap off 

1 three-phase alternating'cur- 

K rents. The advantages of 

/I the Scott system arc that 

^ jo f Ar 1 we can transform two-phase 

1 r \t 1/ alternating currents into 

i * three-phase for transrais- 

j I sion, and then by a similar 

' arrangement retransform 

Fig. 9. — Scott's Arrangement for back again into two-pliase 

Tsansfarniation of Two-phase to Three- for use. In this manner an 

phase Currents. economy of 315 % in oopper 


Tsansfarniation of iwo-phase to Three- for use. In this manner an 
phase Currents. economy of 315 % in oopper 

is cfTcctcd, for instcacl of 
four transmission lines wc have only three. The system adapts itself 
ferrite transmission of currents both for power in driving three-phase 
motors and for working incandescent lamps. A somewhat similar 
system has been designed by C. P. Stesinmetr. for producing three- 
phase currents from single-phase (see Ehctrician, xliii. 236). When 
a number of alternating electromotive forces are maintained in 
a closed circuit, the sum of all must be zero, and may be repre- 
sented by the sides of a closed polygon. The fundamental principle 
of Mr Sleinmetz's invention con.si.sts in so choosing the number 
of these electromotive forces that the polygon must remain stable. 
Thus, if three single-phase alternators are driven independently 
at constant speed and excitation, and if they are joined in series, 
then three wires led away from the junction points will provide 
three-phase currents to a system from which lamps and motors 
may be worked. 

Reference must be made to the continuous current transformer. 
The conversion of a continuous current su])plied, say, at 100 volts, 
COBtlamaus having an electromotive force of 10 volts, 

Currottt course be achieved ])y coupling together on the 

Trmna* same bed]date a suitable electric motor and a dyT^amo. 
forinarj. combination is called a motor-dynamo set, and each 

machine preserves its own idemtity and peculiarity. 
The same result may. however, be acconi]>li.shed by winding two 
separate armature cincuits on one iron core, and furnishing each 
with its own commutator. The two circuits are interlaced or wound 
on together. An arrangement of this kind constitutes a rotatory 
or rotary transformer, or continuous current transformer. It has 
the advantage of greater cheapness and efficiency, because one field 
magnet serves for both armature windings, and there is only one 
armature core and one pair of bearings; moreover, no shift or lead 
of the brushes is required at various loads. The armature reactions 
of the two circuits annul each other. Machines of this description 
are self-starting . and can be constructed to take in primary current 
at high pressures, say 1000 to 2000 volts, and yield another larger 
current of much lovrcr voltage, say too or 150 volts, for use with 
electric lamps. They are used in connexion with public electric 
supply by continuous current in many places. 

Another important class of rotatory transformer is that also 
called a rotatory converter, by means of which continuous current 
is translated into alternating current of one-, two- or three-phase, 
or vice versa. The action of such an. appliance may best be under- 
stood by considering the simple case of a Gramme ring annature 


t Proceedintts of the N'aHonal Electric Light Association 
ton, U.S.A., 1894) ; also Electrician (1894), xxxii. 640. 


(see Dynamo) having, in addition to its (XnitiiuftMtoc; spnlr of in* 
sulated rings on its shaft connected with opposite endtol tiM axmnh 
ture winding (fig. 10). If such a ring is placed in a bipole field 
magnet, and if a pair of brushes make contact with the commutator 
C and another pair with the two rings called slip rings, Sj and 
if continuous current at a constant voltage is suppfied to the com- 
mutator side, then the armature will be^ to revolve in the field, 
and’ from the brushes in contact with the* sUp rintrs wc can draw oft 
an alternating current. This reaches its maximum value when 
the points of contact of the rings with the armature circuit pass 
the axis of commutation, or line at right angles to the direction 
of the magnetic field, for it has at this moment a value which is 
double tlie steady value of the continuous current being potired 
into the armature. The maximum valhe of the electromotive 
force creating this alternating current is nearly equal to the electro- 
motive force on the continuous current side. Hence if A is the 
maximum value of the continuous current put into the armature 
and V is the value of the brush potential difference on the con- 
tinuous current side, then 2 A is the maximum value of the out- 
coming alternating current and V is the maximum value of its 
voltage. Hence aAV/a » AV is the maximum value of the out- 
coming alternating current 



f >ower. and if we neglect the 
OSS in the armature for the 
moment, the power given 
out is equal to the power 
put in. Hence, assuming 
a simple harmonic law of 
variation, the effective value 
of the alternating current 
voltage is y I s/2, and that 
of the alternating current ^ 
is 2As/2. This conclusion 
follows at once from the fact 
that tlie mean value of the 
square of a sine function is 
half its maximum value, and Fig. to, — Rotary Converter, 
hence the R.M.S. value is continuous to two-phase. 
i/s/2 times the maximum 

value. The outcoming alternating current has its zero value at the 
instant when the ends of the diameter of the axis to v/hich the 
rings are connected are in the direction of the magnetic field 
of the transformer. Hence the power output on the alternating 
current side varies from a maximum value AV to zero. The 
rotatory transformer thus absorbs continuous current j)owcr 
and omits it in a periodic form; accordingly, there is a continual 
storajje and emission of energy by the armature, and therefore 
its kinetic energy is periodically vannng during the phase. 
The armature is also creating a back-electromotive force which 
acts at some in.stants against the voltage driving the current 
into the armature and at others is creating an electromotive force 
that assists the external impressed voltage in driving a current 
through the alternating current side. If we put on another pair 
of insulated rings and connect them to points of the insulated 
diameter at right angles to the points of connexion of the first pair 
of rings, we can draw off another alternating current, the phase 
of which differs 90" from that of the first. Similarly, if wc provide 
three rings connected to points removed 120^ apart on the armature 
circuit, we can tap off a three-phase alternating current. 

Returning to the case of the single-phase rotatory transformer, 
we may notice that at the instant when the outcoming alternating 
current is zero the armature is wholly engaged in absorbing power 
and is acting entirely as a motor, when the alternating current 
is a maximum, the armature on the other hand is acting as a gene- 
rator and adds current to the current put into it. The ratio between 
the potential difference of the brushes on the continuous current 
side and the root-mcan-square or effective value of the voltage 
between any pair of rings on the alternating current side is called 
the transformation ratio of the converter. 

The following table, taken from a paper upon rotatory converters 
by S. P. Thompson {Proc, Inst, Llec, Eng„ November 1898), gives 
the voltage ra<^io or conversion ratio in the case of various forms 
of rotatory transformer ; — 


Angle 

I between 

points of Type of current 
rin^ connexions generated. 

armatures. 


Single-phase 

Three-phase 

Two- phase 

Four-phase 

Three-phase 

Six-phase 


Voltage 

ratio. 


2:1 

3v(3'- tJi 
2 J2 : 1 


Effective 
voltage on 
; alternating 
current side 
as percentage 
,of voltage on 
continuous 
current side. 
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Nipglecting the enex^ losses in the armature^ and assuming 
that the. continuous current side of the transformer is supplied 
with loo amperes, the following tabic, also taken from a paper by 
S. P. lliompson. sUowe tiic elective value of the current on the 
alternating side put out into each line • 


Number 
of slip 
rings. 

Angle 
bfitsvecm 
points of 
connexion 
to 

armature. 

Type of current 
generate<l. 

Effective cur- 
rent put out 
on eacli line in 
amperes. 

2 

3 

180" 

120* 

90“ 

60® 

Single-phase 

Three-phase 

Two-phase 

Six-phase 

141-4 

943 

707 

47-2 


It is obvious that the same results of conversion can be obtained 
by coupling together two separate machines on the same shaft; 
thus we might obtain a* single-phase alternating current from a 
continuous current by coupling together mechanically a continuous 
current motor and a single-phase alternator. Such a combination 
is generally called a motor^dynamo. In this case there are two 
field magneto and two separate armatures, and the hysteresis eddy 
current and copper losses are all in duplicate. If, however, the same 
armature, winding is made to serve both purposes, the resulting 
machine is called a rotatory or rotary converter. In the former 
combination the brushes of the continuous current part require 
to be set with the usual lead or lag according as that part is 
generator or motor, but in the latter the armature reactions nearly 
annul each other, and lead or lag is no longer necessary. 

Rectifiers are devices for transforming, an alternating (gener- 
ally single-phase) current into a continuous but pulsatory 
current. They may shortly be described as appli- 
Heet firs. separating out each alternate current flux 

in an alternating current. ^ immense number of more or 
less imperfect methods of doing this have been proposed, and 
here we shall describe two which may be called respectively the 
mechanical and the electrolytic methods. Of the first class a 
good example is the Ferranti rectifier (fig. xi). This consists of a 
synchronous alternating current motor which is started up and 
driven in step with the alternator supplying the current The 
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motor drives a oommutator of, insulated $e;gmentS| each alternate, 
segment being^ connected to two insulated rings, against whidx 


press a pair of brashes. Another pair of brushes, so adjusted 
as to be in contact simultaneously with a pair of adjacent 
commutator segments, are in connexion wi^ the alternator 
supplying the current to be commutated* The insulated rings 
are in connexion with the external circuit. It will easily be 
seen that when the commutator revolves at proper speed the 
currents delivered from tlie insulated rings are unidirectional. 
The Ferranti rectifier is mudi employed for rectifying alter- 
nating current for- arc lighting purposes. With this object 
it is associated with a constant current transformer which 
converts alternating current supplied at constant potential 
to one supplied at constant current. This is achieved by' 
taking advantage of the repulsive force existing between the 
primary and secondary circuits of a transformer. These are 
wound separately, and so balanced that any increase in Uie 
current presses them away from each other and so reduces the 
secondary current to normal value. Such un appliance is useful 
for rectifying currents up to 10 or 15 amperes. 

The electrolytic rectifier is based upon the fiict that if plates 
of aluminium and carbon are placed in an electrolyte, say a 
solution of alum or dilute acids which yield oxygen on electro- 
lysis, it is found that a current can be sent through the liquid' 
from the carbon to the aluminium, but that great counter- 
electromotive force is created to a current in the opposite direc- 
tion. Grate and Poliak {Elektrotechnische /eitschriff, 1897, 

P' 359)> taking advantage of this fact, have coihstructcd a 
rectifying arrangement by arranging two series of carbon 
aluminium (CAl) cells with alum or hydro-potassic phosphate 
solution as electrolyte. In one .set the order of the plates is 
fCAi),(CAl), &c., and in the other scries (Al('), (AIC), counting 
from the same end. These scries being connected m parallel,, 
it folbws that if an alternating current is sent tlirough the parallel 
series all the currents in one direction pass through one battery 
and all those in the opposite direction through the other. Thus 
the constituents of the alternating current ai'e separated out. 
By using very large cells so as to reduce tlie internal resistance, 
an efficiency of 95 % is said to be obtained. 

There are many points in the operation of the electrolytic rectifier 
which have a.s yet been imperfectly (wplaincd. The action of the 
aluminium electrolytic rectifier, consi.sting as it does 
of an aluminium plate and a lead or carl ion plate ^ 

placed in an aqueous electrolyte, is to oj>i)osc a 
Rreat obstruction to a current passing out ol the ^ 
aluminium plate, but little or no oi>struction to the current pas.sing 
into the aluminium plate, especially if the aluminium has been 
subjected to a previous treatment called lormation. This unilateral 
conductivity is dependent on a certain volta^je or potential difTcr- 
ence between the plates not bein^< exceeded, but within ihc.se 
limits a plate of carbon and aluminium placed in a solution, say of 
hydro-sodic phosphate, acts as an electrical vulve, allowinjj; current 
to pass in one direction but not in another. An examination of 
the aluminium plate after it has been so used shows that its a])poar- 
anco has chani^ed and that its surface is covered by a thin film, 
the thickness of which varies with the electrolvtc and the lime of 
formation. After a certain jieriod of use this film ir. seen as a /'.rey, 
dull coating traversed by dark lines. It is impossible that tho 
unilateral conductivity can be due; to a true eJr'ctrolytic pol.Lriza- 
tion. because we know of no polarization of this latter kind wliich 
cxcee<ls three volts, and tli<; film can hv. made to resist the flow of 
a current under an electromotive force of 140 to 200 volts. The 
resistance of this film has been measurcfrl and found to be very 
hi"h. so hiuh as to be practically an insulation. Li?'ht was tlirown 
upon the subject by F. Kohlrausch's tliscovery of the polarization 
capacity of metallic electrodes, and this discovery was applied to 
develop the theory of the aluminium cell by Streinte (1888), Scott 
(1899) and others. 

This theory was expounded by K. Nbrden {Electrician, xlviii. 
ro7). Acc ording to this view, the deposit covering the aluminium 
electrode forms the dielectric of a conrlenser. One plate of the 
condenser is termed by the aluminium plate and the other by an 
opposite layer of elcctrically-chan/cd ions in the electrolyte. The 
dielectric film on the aluminium having been formed, the electro- 
motive force of the circuit then charge** the resulting condenser to 
the value of its own voltage, but immediately the impressed electro- 
motive force is removed this condenser discharges itself. This con- 
denser theory receives support from the behaviour of the aluminium 
cell when placed in the circuit of an alternatinf' current dynamo, 
for it is found that in these circumstances the current through the 
is in advance in phase of fihe difference of potential. The ques- 
tion then arises, What is tiw natore- of this insulating film ? The 
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fixst discoverer of the phenomenon (Bufi) considered it to consist 
of silicon. Later Professor Beetz disproved this by experiment, 
and, with many others, assumed that a sub-oxide of aluminium 
was formed; but this has never been demonstrated in a satisfactory 
manner. By forming a sufficient Quantity of the film Dr K. Norden 
was able to obtain sufficient of tne material to make a chemical 
analysis, and this revealed the fact that it consists of normal 
aluminium hydroxide, Al2(OH)a. 

According to the facts above stated, one wave of the alternating 
current produces the insulating him by converting the surface of 
the aluminium into hydroxide, practically, therefore, blocking its 
own path very quickly by the creation of this film. If, then, the 
electromotive force reverses its direction the current immediately 
flows. According to Dr Norden, the rapid removal of the insulat- 
ing film is due to the action of the electrolyte corroding or dis- 
solving the weak points in the coating and thus breaking down its 
insulating power. The insulating film is therefore a conductor in 
one direction, but when th'j current is reversed and flows out of the 
aluminium plate the insulating film is renewed and is continually 
being repaired and kept in order. Thus different electrolytes 
yield aluminium valves having very different efficiencies. 

Rectifying cells have been made by l^ollak which will bear a 
voltage of over 140 volts, and which are said to have an efficiency 
of 75 %. The plates, however, must be removed when not in use, 
otherwise the film of hydroxide is destroyed by the electrolyte. 
One great practical difficulty in connexion with the aluminium 
rectifier is the tendency to heat in working. 

The historical development of the discovery of this unilateral 
conductivity of an electrolytic cell with an aluminium electrode 
is as follows. The effect was first noticed by Buff in 1857, but was 
not applied technically until 1874, when Ducretet employed it in 
telegraphy. Beret in 1877 and Slrcintz in 1887 discussed the 
theory of the cell and sought for an explanation. In 1891 Hutin 
and Leblanc, in their study of alternating currents, showed its uses 
in rectifying an alternating current. Poliak and Grfitz laboured to 
give it a practically useful form. Poliak took out patents in 1895, 
and made a communication to the Academy of Sciences in Paris 
in June 1897; and Gratz presented a memoir at a meeting of the 
German Association of Electrochemists in Munich in 1897. M.. 
Blondin has summarized all the work so far done on the aluminium 
rectifier in two articles in VEclairage dleetrique (1898), xiv. 293, 
and xxviii. 117 (1901). The choice of an electrolyte is of great 
importance. Buff, Ducretet and Gratz employed dilute sulphuric 
acid, and the greatest difference of potential which could then be 
applied to the cell without breaking down its insulation in one 
direction was 20 volts. PoUak in 189O found that when aqueous 
solutions of alkaline salts were used, and when the aluminium 
was subjected to a preliminaty formation, the back electromotive 
force or w’hat is equivalent to it could be raised to 140 or 200 volts. 
Poliak found that the best results were given by the use of 
phosphate of potassium or sodium. It appears, therefore, that the 
ions of K or Na effect the breaking down of the film of aluminium 
hydroxide more quickly than the ion of hydrogen. The practical 
form of aluminium rectifier, according to Poliak, consists of plates 
of thick aluminium and lead placed in a large deep glass vessel filled 
with a solution of potassium hydrogen phosphate. 

In 1899 Albert Nodon of Paris began experimenting with an 
electric rectifier which is now on a commercial footing. It is 
known as the Nodon electric valve, and it is claimed 
that it will give an efficiency of 75 to 80 % when u.sed 
to transform single or polyphase currents into 
continuous currents. In the form used for transforming single- 
phase currents the valve is made up of 4 cells, each consisting 
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Fig. 12 — Section through F'lo. 13. — ^Method of connecting 
Nodon Valve. the cells. 

of an iron cylinder with an insulating plug at the bottom through 
which is passed a cylinder formed of aUoy of zinc and 


aluminium. * This cylinder is concentric with the iron tube 
and provided with a terminal at the lower end. Hie cell is ^ed 
with a saturated solution of ammonium phosphate, and a non- 
conducting shielding tube can be slid over the aluminium 
electrode to alter the exposed area. 

The valve is shown in section in fig. 12, and the 4 cells are arranged 
in a Wheatstone's Bridge fashion, as shown in ng. 13. A and A^ 
are the terminals to which the alternating current is supplied, 
C and C* the terminals from which the continuous current is (h’awn 
off. The electrolytic actions which take place in the cells are as 
follows : When the alternating current passes in the positive direction 
from the zinc-aluminium cylinder to the iron cylinder there is 
formed instantly on the former a film of aluminium hydroxide; 
this film, presenting an enormous resistance, opposes the passage of 
the current. On the other hand, if the current passes in the opposite 
direction the film is reduced instantly and the current now flows. 
When used with polyphase currents the valve comprises as many 
times two cells as there arc wires in the distribution. The cells 
must stand a pressure varying from 50 to 140 volt.s, and for higher 
pressures two or more valves in series are employed. 

The aluminium-iron electrolytic rectifier is not suitable for the 
rectification of very high frequency currents, because the chemical 
actions on which it depends involve a time element. 

It was, however, discovered by J. A. Fleming that an 
oscillation valve could be constructed for rectifying 
electrical oscillations, as follows (see Pfoc» Roy. Soc. 

Lond., 1905, 74, p. 476) ; In a glass bulb similar to that of an 
incandescent lamp a carbon filament is fixed. Around the carbon 
filament, but not touching it. is placed a cylinder of nickel con- 
nected to an external terminal by means of platinum wire scaled 
through the glass. If the carbon filament is made incandescent 
by an insulated battery (and for this purpose it is convenient to 
have the filament adjusted to be fully incandescent at a pressure 
of about 12 volts), then the space between the incandescent fila- 
ment and the embracing cylinder possesses a unilateral conducti\'ity 
such that negative electricity can pass from the incandescent 
filament to the cylinder but not in the opposite direction. Hence 
if the negative terminal of the filament and the terminal attached 
to the cylinder are connected to an oscillation transformer (see 
Induction Coil) which supplies a high frequency alternating 
oscillatory current, the flow of electricity in one direction is cut 
out and the oscillatory current is therefore converted into a con- 
tinuous current. Such valves have been employed by Fleming 
in connexion with wireless telegraphy. Wehnelt discovered that 
if a platinum wire was covered with oxide of barium or any of the 
oxides of rare earth metals, it possessed in the same manner, when 
used in a valve of the above type, an even greater power than 
incandescent carbon. The explanation of this action is to be sought 
for in the fact that incandescent carbon in a vacuum or incandescent 
earthy oxides copiously emit negative electrons. 

A rectifier dependent upon the peculiar qualities of mercurv 
vapour has been devised by Cooper-Hewitt for the transformation 
of polyphase currents into continuous 
currents. The three-phase transformer 
is made as follows ; A large glass bulb 
(see fig. 14) has four iron electrodes sealed 
through the walls as positive electrodes 
and a negative electrode consisting of a 
pool of mercury in the bottom of the 
Dulb connected with platinuhx wires 
sealed through the glass; the bulb is 
highly exhausted and contains only mer- 
cury vapour. The three iron electrodes 
are connected to the terminals of a star- 
connected polyphase transformer and one 
of them to the positive pole of a con- 
tinuous current starting current, the con- 
nexions being shown as in fig. 13. The 
mercury vapour is a non-conductor for 
low voltages, but if a sufficiently high 
voltage is placed on the mercury bulb 
by means of the continuous current it 
begins to conduct, and if the three-phase 
cuxrent is then switched on the mercury 
vapour will allow the components of the 
three-phase current to pass when the 
mercury electrode is negative, not when 
it is positive. Hence for alternate cur- 
rent wave of the three-phase, supply is 
cut down and a continuous current can be 

c^rawD by the connexions as shown in Cooper-Hewitt Rectifier, 
fig. 1 5 for the purposes of supplying secondary batteries, arc lamp.s, &c. 

Owing to the fact that the mercury vapour ceases to conduct 
when iiie electromotive force on it falls below a certain critical 
value the valve will not work with single-phase currents but will work 
with polyphase currents at all voltage from xoo to 1000 or more 
and can transform as much as too amperes. It is stated to have 
an efficiency of 88 to 89 %. (See The Electrician, 1903, 50, p. 510.) 
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A mechanical polyphase rectifier or rotary devised by Bragstad 
and La Cour is described in Dtr Kaskadenumformer, by £. Anold 
and J. L. La Cour, Stuttgart, 1904. It consists of a three-phase 
induction motor coupled direct to a continuous current dynamo, 
the armatures of the two machines being electrically connected 
so that the three-phase current created in the rotor of the induction 



motor enters the continuous current armature and creates around 
it a rotary held. The connexions are such that the rotating held 
turns in a direction opposite to that in which the armature is 
turning, so that the field is stationary in space. From the con- 
tinuous current armature can therefore be drawn off a continuous 
current and the device acts as a transformer of three phase alternat- 
ing current to a continuous current. 

The ordinary induction coil {q.v.) may be regarded as the trans- 
former for converting continuous current at U)w voltage into high 
voltage intermittent continuous current, but the difficulties of 
interrupting the primary current render it impossible to transform 
in this way more than a small amount of power. Where, however, 
high voltages are required, high potential transformers are used 
wliich are now built for the purpose of wireless telegraphy and the 
transformation of power to give secondary voltages up to 20,000, 
30,000 or 60,000 volts. Transformers have even been built to 
give secondary voltages of half a million volts capable of giving 
a 14 in. spark in air. These machines, however, must be regarded 
as more physical laboratory instruments than appliances for tech- 
nical work. For description of one such extra high potential trans- 
former see H, B. Smith, on “ Experiments on Transformers for 
Very High Potentials/' 2 'he Electrician (1904), 54, p. 358. Atran.s- 
former of this kind must invariably be an oil insulated transformer, 
as under extremely high voltage the air itself becomes a conductor 
and no solid insulator that can be put upon the wires is strong 
enough to stand the electric strain. 

Authorities. — J. A. Fleming, The Alternate Current Transformer 
(3rd cd., 1901); " Expt?rimcntal Researches on Alternate Current 
Transformers/' Journ. Inst, Elec. Eng. (i8c)2); " Alternate Current 
Transformers," Cantor Lectures (Society of Arts, 189O); " Electric 
Oscillations and Electric Waves," Cantor Lectures (Society of Arts, 

X 900-1 901) ; Handbook for the Electrical Laboratory and Testing Room 
(1901); S. P. Thompson, Dynamo Electric Machinery (1896); Poly- 
phase Electric Currents and Alternate Current Motors (2nd cd., 
1900); "Rotatory Converters," Proc. Inst. Elec. Eng. (1898); 
G. Kapp, The Electrical Transmission of Energy and its Trans- 
formation (1895); Alternating Currents of Electricity Trans- 

formers for Single and Multiphase Currents (1896)' C. C. Hawkins 
and F. Wallis. The Dynamo (2nd cd., 1896) ; F, Bedell, The Principles 
of the Transformer (New York, 189O); W. E. Goldsborough, " Trans- 
former Tests," Proc. Nat. Electric Light Associations,(J.S,A, (1899); 
C. P. Steinmetz. The Theory and Calculation of Alternating Current 
Phenomena (4th ed., New York, 1908); A. Still, Alternating Currents 
of Electricity and the Theory of Transformers'^ D. C. Jackson, Text- 
Booh on Electro-magnetism (1896), vol. ii.; Loppe, Alternating 
Currents in Practice ; Martin, Inventions, Researches and Writings of 
Nikola Tesla (New York, 1894); W. G. Rhodes. An Elementary 
Treatise on Alternating Currents (1902) ; A. Hav, Alternating Currents 
(1905) ; D. K. Morris and G. A. Lister, " The Testing of Trans- 
formers and Transformer Iron," Journ. Inst. Elec. Eng. (1906), 37, 
p. 264; J. Epstein. " The Testing of Electric Machinery and Materials 
of Construction, "jTowrn. Inst. Elec. Eng. (1906) , 38, p. 28. ( J. A. F.) 

TRANSIT CIRCLE, or Meridian Circle^ an instrument for 
observing the time of a star’s passing the meridian, at the same 
time measuring its angular distance from the zenith. The idea 
of having an instrument (quadrant) fixed in the plane of the 
meridian occurred even to the ancient astronomers, and is 
mentioned by Ptolemy, but it was not carried into practice until 
Tycho Brahe constructed a large meridian quadrant. This 
instrument enabled the observer to determine simultaneously 
right ascension and declination, but it does not appear to have 
b^n much used for ri^ht ascension during the 17th century, the 
method of equal altitudes by portable quadrants or measures 
of the angular distance between stars with a sextant being 
preferredt These methods were, however, very inconvenient, 
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which induced Romcr to invent the transit instrument about 
1690. It consists of a horizontal axis in the direction cast and 
west resting on firmly fixed supports, and having a telescope 
fixed at right angles to it, revolving freely in the plane of the 
meridian. At tlie same time Romer invented the altitude and 
azimuth instrument for measuring vertical and horizontal angles, 
and in 1704 he combined a vertical circle with his transit in.stru- 
ment, so as to determine both co-ordinates at the same time. 
This latter idea was, however, not adopted elsewhere, although 
the transit instrument soon came into universal use (the first 
one at Greenwich was mounted in 1721), and the mural quadrant 
continued till the end of the century to be employed for deter- 
mining declinations. The advantage of using a whole circle, 
as less liable to change its figure, and not requiring reversal in 
order to observe stars north of the zenith, was then again recog- 
nized by Ramsden, who also improved the method of reading 
off angles by means of a micrometer microscope as described 
below, The making of circles was shortly afterwards taken up 
by Troughton, who in 1806 constructed the first modern tran.sit 
circle for Groombridge’s observatory at Blackhcath, but he 
afterwards abandoned the idea, and designed the mural circle 
to take the place of the mural quadrant, In the United King- 
dom the transit instrument and mural circle continued till the 
middle of the 19th century to be the principal instrument in 
observatories, the first transit circle constructed there being that 
at Greenwich (mounted in 1850), hut on the continent the transit 
circle superseded them from the years 1818-1819, when two 
circles by Repsold and by Rcichenbach were mounted at 
Gottingen, and one by Reichenbach at Kdnigsberg.^ The firm 
of Repsold was for a number of years eclipsed by that of Pi.stor 
and Martins in Berlin, who furnished various obscrvaioric.s 
with first-class instruments, but since the death of Martin.s the 
Repsolds have again taken the lead, and have of late years 
made many transit circles. The observatories of Harvard 
College (United States), Cambridge and Edinburgh have large 
circles by IVoughton and Simms, who also made the GrecnwicJi 
I circle from the design of Airy .2 

In the earliest transit instrument the telesco]>e was not placed 
in the middle of the axi,s, but much nearer to one end, in order to 
prevent the axis from bending under the weight of the teic.scope. 
It is now always ]ilaced in the centre of the axis. The Inttcr 
consists of one piexe of brass or nm-metal with ca efully turned 
cylindrical steel pivots at each end. Several recent instruments 
have been made entirely of steel, which is much more rigid than 
brass. The centre of the axis is shaped like a cube, the sides 
of which form the basis of two cones which end in cylindrical 
parts. The pivots rest on V sha]>ed bearings, either let into the mas- 
.sive stone or brick piers which support the instrument or attached 
to metal frameworks bolted on the to])s of the piers. In order to 
relieve the pivots from the weight of the instrument, which would 
soon destroy their figure, the cylindrical j*art of each end of the axis 
is supported by a hook sui)i)Iied with friction rollers, and suspended 
from a lever supported by the pier and counterbalanced so as to 
leave only about 10 lb pressure on each bearing. Near each 
end of the axis is attached a circle or wheel (generally of 3 or 3J ft. 
diameter) finely divided to a' or 5' on a slip of silver let into the 
face of the circle near the circumference. The graduation is read 
off by means of microscopes, generally four for each circle at tjn" 
from each other, as by taking the mean of the four readings the 
eccentricity and the accidental errors of graduation arc to a great 
extent eliminated.* In the earlier instruments by Pistor and Mar- 
tins the microscopes were fixed in holes drilled through the pier, 
but afterwards they let the piers he made narrower, so that the 
microscopes could be at the sides of them, attached to radial arms 
starting from near the bearings of the axis. This is preferable, 
as it allows of the temporary attachment of auxiliary microscopes 
for the purpose of investigating the errors of graduation of the 
circle, but the plan of the Repsolds and of ^imms, to make the piers 
short and to let the microscoxies and supports of the axis be carried 

‘ The most notable exception was the transit instrurr.cnt and 
vertical circle of the I^lkovo observatoxy, g>ecially designed by 
the elder Struve for fundamental determination.s. 

* This instrument differs in many particulars from othcr.s ; the 
important principle of symmetiy in all the parts (scrupulously 
followed in all others) is quite discarded; there is only one circle; 
and the instrument cannot be reversed. There is a similar instru- 
ment at the Cape observatory. 

• On Reichenbach's circles there were verniers in.st€^ of micro- 
scopes, and they were attached to an alidade circle, the immovability 
of which was tested by a level. 
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by an iron fram^rwork, is better still, as no part of the circle is 
exposed to radiation from the pier, which may cause strain and thereto^ 
change the angular distance between various parts of the circle. 
Each microscope is furnished with a micrometer screw, which 
moves a frame carrying a cross, or better two close parallel threads 
of spider's web, with which the distance of a division line from the 
centre of the held can be measured, the drum of screw l^ing 
divided to single seconds of arc (o*i being estimated), while 

the number of revolutions are counted by a kind of comb 

in the field of view. The 'p-fl periodic errors of the screw 



Transit Circle. 


must be investigated and taken into account, and care must be 
taken that the microscopes are placed and kept at such a distance 
from the circle that one revolution will correspond to i \ the excess 
or defect (error of run) being determined from time to time by 
measuring standard intervals of 2 ^ or 3' on tlie circle. 

The telesco;»e consists of two slightly conical tubes screwed to 
the central cube of the axis. It is of great importance that this 
connexion should be as firm and the tube as stiff as possible, > as 
the flexure of the tube will affect the declinations deduced from the 
ofbservations. The flexure in the horizontal position of the tube 
may be determined by means of two collimators or telescopes 
pla^ horizontally in the meridian, north and south of the transit 
circle, with their object glasses towards it. If these are pointed 
cm one another (through holes in the central tube of the telascope), 
ao that the wire-crosses in their foci coincide, then the telescope, 
if pointed first to one and then to the other, will have described 
exactly 180°, and by reading off the circle each time the amount 
of flexure will be found. M. JLoewy has constructed a very ingenious 
apparatus* for determining the flexure in any zenith distance, 
Irat generally the observer of standard stars endeavours to eliminate 
the effect of flexure in one of the following ways : either the tube is 
ao arranged that eyepiece and object-glass can be interchanged, 
whereby the mean of two observations of the same star in the two 
positions of the object-glass will be free from the eflect of flexure, 
or a star is not only observed directly (in zenith distance ^), but 
abo by reflection from a mercury trough (in zenith distance a 80° — Z), 
as the mean result of the Z.D. of the direct and reflection observa- 
tions, before and after reversing the instrument east and west, wiU 
only contain the terms of the flexure depending on sinaZ, sin^Z, Sec, 
In order to raise the instrument a reversing carriage is provided 
which runs on rails between the piers, and on which the axis with 
circles and telescope can be raised by a kind of screw-jack, wheeled 
out from between the piers, turned exactly 180*^, wheeled back, and 
gently lowered on its bearinga 

The eye end of the telescope has in a plane through the focus 
a luiinbv of vertical and one or two horizontal wires (spider lines). 
The former are used for observing the transits of the stars, each 
wire furnishing a separate result for the time of transit over the 
middle wire by adding or subtracting the known interval between 
the latter and the wire in question. The intervals are determined 
by observing the time taken by a star of known declination to pass 
from one wire to the other, the pole star being best on account of 
its slow' motion.* Instead of vertical wires, the end may be 
fitted with Repsold's seU-registeritig micrometer with one movable 
wire to follow the star (s ee Micrometer). The instrument is pro- 

^ Eeichenbach 8U])plied his tubes with counterpoising levers like 
thooe on the Dorpat refractor (see Telescope). 

^ Comptes fendMs^ Ixxxvii. 24, 

* The transits are either observed by ** eye and ear,'* counting 
the second beats of the clock and comparing the distance of the star 
freni the wire at the last beat before the transit over the wire with 
the distance at the first beat after the transit, in this way estimating 
the time of transit to o*x*; or the observer employs a ** chronograph. 


vided with a clamping apparatus, by which the observer, after having 
beforehand eet to the approximate declinaition of a star, can )(flanqi 
the axis so that the telescope cannot be moved except very slowly 
by a handle pushing the end of a fine screw against the clax^ ana, 
which at the other side is pressed by a strong spring. By ihia 
slow motion the star is maae to run along one of the horizontal 
wires (or if there are two close ones, in the middle between them), 
after which the microscq)cs are read off. A movable horizontal 
wire or declination-micrometer is also often used. The field or 
the wires can be illuminated at the observer's | Measure; the lamps are 
placed at some distance from the piers in order not to heat the 
instrument, and the light passes through holes in the piers and 
through the hollow axis to the cube, whence it is directed to the 
eye-end by a system of prisms.^ 

The time of the starts transit over the middle wire is never 
exactly equal to the actual time of its meridian passage, as the |>lane 
in which the telescope turns never absolutely coincides with the 
meridian. Let the production of the west end of the axis meet 
the celestial sphere in a point of which the altitude above the horizon 
is b (the error of inclination), and of which the azimuth is 90® — a 
(the azimuth being counted from south through west), while the 
optical axis of the telescope makes the angle 90® -F c with the west 
end of the axis of the instrument, then the correction to tlie ob- 
served time of transit will be {a siii(0 — ®) -f-6 cosip — d) -f c} / cos S, 
where p is the latitude of the station and 8 the declination of 
the star. This is called Tobias Mayer's formula, and is very con* 
venient if only a few observations have to be reduced. Putting 
b sin 0 — fl cos ^ = w, we get Hansen’s formula, which gives the 
correction — fe sec ^ 4 w (tan 8 — tan ^) 4- c sec 8, which is 
mom convenient for a greater number of observations. The daily 
aberration is always deducted from c, as it is also multii)lied by 
sec 8 (being 0*31^ P «ec 8 ). The above corrections are for upper 
culmination; below the ]jole 180® ~ 8 has to be substituted for 8. 
The constant c is determined by pointing the instrument on one 
of the collimators, measuring the distance of its wire-cross from the 
centre wire of the transit circle by a vertical wire movable by a 
micrometer screw, reversing the instrument and relocating the 
operation, or (without reversing) by pointing the two collimators 
on one another and measuring the distance of first one and then the 
other wire-cross from the centre wire. The inclination b is measured 
directly by a level which can be suspended on the pivots.® Having 
thus found b and r, the observation of two stars of known right 
ascension will furnish two equations from which the clock error 
and the azimuth can be found. For finding the azimuth it is most 
advantageous to use two stars diflering as nearly 90® in declination 
as possible, such as a star near the pole and one near the equator, 
or better still (if the weather permits it) two successive meridian 
transits of a close circumpolar star (one above and one below the 
pole), as in this case errors in tlie assumed right ascension will not 
influence the result. 

The interval of time between the culminations or meridiaa 
transits of two stars is their diflcrence of right ascension, 24 hoins 
corresponding to 3^0® or i hour to 15®. If once the absolute rittkt 
ascensions of a number of standard stars are known, it is very simple 
by means of these to determine the R.A. of any number of stars. 
The absolute R.A. of a star is found by observing the interval 
of time between its culmination and that of the suit. If the in- 
clination of the ecliptic («) is known, and the decUnation of the 
sun (8) is observed at the time of transit, we have sin « tan # tan 8, 
which gives the R.A. of the sun, from which, together with the 
observed interval of time corrected for the rate of the clock, we get 
the R.A. of the star. Differentiation of the formula shows tlmt 
observations near the equinoxes are most advantageous, and tliat: 
errors in the assumed « and the observed 8 will have no influence 
if the Aa is observed at two epochs when the sun's R.A. is A and 
180® — A or as near thereto as possible. A great number of ob- 
servations of this kind will furnish materials for a standard cata- 
logue; but the right ascensions of many imxxMrtant catalogues have 
bm found by making use of the R.A.'s of a previous catalogue 
to determine the clock error and thus to improve the indivicuud 
adopted R.A.'s of the former catalogs. 

In order to determine absolute declinatioos or polar distancea, it 
is first necessa^ to determine the co-latitude (or distance of the ^poie 
from the zenim) by observing the upi^er and lower culmination 
of a number of circumpolar stars. The difierenee between the 
circle reading after observing a star and the readiiig oorceqKmdiiig 
to the zenith is the zenitb distance of the star, asA this plus the 
co-latitude is the north polar distance or 90® — 8. In order to 


and by p ressing an electric key causes a mark to be made oa a 
paper stretched over a uniformly revolving drum, on which the 
dock beats are at the same time also maiiced electrically. 

® The idea of illuminaring through the axis is due to H. Ussher, 
professor of astronomy in Dublin (d. X790), 

® To avoid the use of a very large level, the pivots of the new 
transit ctrde at Kiel are supplied with anmll riders carrying 
a wme-croBs; these can in turn be observed through a hofizootsl 
tdeseope with a haapng mirror in iront of its object-glass, whereby 
the dinerence in height of the two pivots above a horizontal line 
may be measured. 
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determine the zenith point of the circle, the telescope is directed 
vertically downwards and a basin of mercury is x>laced under it, 
forming an absolutely horizontal mirror. Looking through the 
telescope the observer sees the horizontal wire and a reflected 
image of the same, and if the telescope is moved so as to make 
these coincide, its optical axis will be perpendicular to the plane of 
the hoiizon, and the circle reading will be 180^ + zenith point. In 
observations of stars refraction has to be taken into account as well 
as the errors of graduation and flexure, and, if the bisection of the 
star on tlK» horizontal wire was not made in the centre of the held, 
allowance must be made for curvature (or the deviation of the 
star's path from a groat circle) and for the inclination of the hori- 
zontal wire to the horizon. The amount of this inclination is 
found by taking repeated observations of the zenith distance of 
a star during the one transit^ the pole star being the most suitable 
owing to its slow motion. 

Attempts have been made in various places to record the transits 
of a star photographically ; with most success at the Georgetown 
College Observatory, Washington (since 1889). A sensitive jilate 
is placed in the focus of a transit instrument and a number of short 
exposures made, their length and the time they are made being 
registered automatically by a clock. The exposing shutter is a 
thin strip of steel, fixed to the armature of an electromagnet. The 
plate thus gives a series of dots or short lines, and the vertical 
wires are photographed on the plate by throwing light through 
the object-glass for one or two seconds. This seems to give better 
results than the method adopted at the Paris observatory, where 
the plate is moved by clock-work and the exposure is comparatively 
long, while the image of a fixed slit is photographed at diherent 
recorded instants. 

Litekature. — The methods of investigating the erroi*s of a transit 
circle and correcting the results of observations for them are given 
in Brunnow's and Chauvenct's manuals of spherical astronomy. 
For detailed descriptions of modern transit circles, see particularly 
the Washington Observaiions for 1865, the Publications of the Wash- 
bum Observatory (vol. ii.^ and Astronomische Beobachtmgtn zu 
Kiel ^1905). The Greenwich circle is described in an ap| endix 
to the Greenwich Observations for 1852. Accounts of photogra]>hic 
transit instruments will be found in The Photochronograph (Washing- 
ton, 1891), Annales de Vobservatoire de Tokyo^ tome iii., and Comptes 
rendus (July 16, 1906). (J. L. H. D.) 

TRAffSKEIy one of the divisions of the Cape province, South 
Africa, east of the Kei River, being part of the country known 
variously as Kaffraria ** Native Territories ” (of the 
Cape) and the Transkeian Territories. The majority of the 
inhabitants are Fingo 

TRANSLATION (Lai. iranSf across, and laius, the participle 
of ferre, to carry), literally a canying over or transference from 
one to another, and so from one medium to another. Among 
the more literal usages is the translation of Enoch in the Bible 
(Heb. xi. s), or the ecclesiastical removal of a bishop to another 
see. But the commone.st sense of the word is in connexion with 
the rendering of one language into another. 

The characteristics of a translation in the literary sense, 
and the history of the influence, through translations, of one 
literature on another, are worth more detailed notice. Uryden 
has prescribed the course to be followed in the execution of 
the ideal translation : ** A translator that would write with any 
force or spirit of an original must never dwell on the words of 
his author. He ought to possess himself entirely, and perfectly 
comprehend the genius and sense of his author, the nature of the 
subject, and the terms of the art or subject treated of ; and then 
he will express himself as justly, and with as much life, as if he 
wrote an original ; whereas, he who copies word for word loses 
all the spirit in the tedious transfusion.” Comparatively few 
translators have satisfied this canon. A writer cabbie of attain- 
ing the standard set up by Dryden is naturally more disposed 
to use his powers to express his own views than those of his 
foreign predecessors. No doubt at all times, and in all countries, 
translations have usually been produced for utilitarian purposes, 
and not from artistic motives. In the first instance we may 
fissume that translations were undertaken in a spirit of educa- 
tional propaganda as a means of communicating ideas and 
new facts to a somewhat oninstructed and uncritical public, 
indifferent as to matters of form. But, though the translator’s 
primary motive is didactic, he is insensibly led to reproduce the 
manner as well as tl^ matter of his m-iginal as cl<^ly as possible. 
Vontaigne warns aspirants of the difficulty in dealing wiA 
authors remarkable for the finish of their execution. II faict 


bon,” he writes in the Apologie ie Raimond Sebonde, ” traduirc 
les auctcurs comme celiiy-1^ ou il n’y a gu^res que la mati^re k 
repr^senter; mais ceux qui ont donni b^ucoup k la grace et k 
r^l^gance de langage ils sont dangereux k entreprendre nomm4- 
ment pour les rapporter k un idiome plus foible,” As it happens, 
however, the task of translating foreign masteq)ieces has 
frequently been undertaken by writers of undisputed literary 
accomplishment whose renderings have had a permanent effect 
on the literature of their native country. 

It W’as certainly the case when Rome, having conquered 
Greece, was captured by her captive. 'I'hcre is much point 
and little exaggeration in the statement that “ v\ hen the dreek 
nation became a province of Rome, the Latin literature became 
a province of the Greek ” ; and this i>cacefiil victory was initiated 
by a .series of translations made by writers of exceptional ability 
and, in some cases, of real genius. 7 'he first tran.slator whose 
name is recorded in the histoi*)' of lOuropean literature is L. 
Livius Andronicus, a manumitted Greek .slave who about 240 
B.C., rendered the Odyssey into Saturnian verse. This transla- 
tion, of which some fragments are preserved, was long in use as 
a school text, for Horace studied it under the formidable Orbilius; 
but Andronicus appears to have recognized his mistake in using 
the native I^tin measure as a vehicle of literary expression, 
I and is said to have rendered Greek tragedies and comedies into 
i metres corresponding to those of his Greek originals. The deci- 
j sion was momentous, for it influenced the whole metrical dcvelo^v 
I ment of Latin poetry. The example set l)y Andronicus was 
I followed by Naevius and Ennius, both of whom laid the founda- 
I tions of the Latin theatre by translating Greek plays — especially 
1 tho.se of Euripides— and naturalized in Rome the hexameter, 
I which, as practised later by Lucretius and Virgil, was destined 
j to become “ the stateliest measure ever moulded by the lips of 
i man.” The tradition of translating more or less freely was 
I continued by Pacuvius, the nephew of Ennius, as wdl as by 
■ Plautus and Terence, whose comedies are .skilful renderings or 
adaptations from the New Attic Comedy of Philemon, Diphilus 
and Menander, A persistent translator from the Greek was 
Cicero, who interpolates in his prose writings versified rendering.s 
of passages from Homer, Ac.schylus, Sophocles and Eunpides 
which prove the injustice of the popular verdict on his merits 
as a poet. Cicero not only translated the oration of Demosthenes 
On the Crown, but also made Latin versions of Plato’s Timaeus 
(part of which survives), of Xenophon’s Oeconomicus, and of 
the Phaenomena, an astronomical poem by Aratus of Soli, on 
Alexandrian imitator of Hesiod. This la.st performance was 
a tribute to the prevailing fashion of the moment, for the Alex- 
andrian poets had supplanted the early Greek school in favour 
among the literary circles of Rome, To the foregoing list may 
be added tlie great name of Catullus, whose Coma Berenices is 
translated from Callimachus, and Cornelius Gallus is mentioned 
as a translator of Euphorion. Complete translations became 
less and less necessary as a knowledge of Greek spread among 
the educated class. But the practice of translating fragments 
of Greek verse continued throughout the classic period of Latin 
literature, and the translations of Greek originals incorporated 
by Virgil were duly pointed out by Octavius Avitus. 

The knowledge of Greek declined with the empire, and trans- 
lations were accordingly produced for the benefit of students 
who were curious concerning the philosophic doctrines of the 
Athenians and the Neoplatonists. Porphyp^’s introduction to 
Aristotle’s Categories was translated by Victorinus about the 
reign of Julian Apostate; at the end of the 5th century this 
introduction was once more translated by Boetius, whose trans- 
lations of Aristotle’s Categories and otl^ logical treatises began 
the movement which ended in establishing the Greek philosopher 
as the most profound and authoritative exponent of intellectual 
problems during the middle ages. Plato was less fortunate, 
for fae was known to students chiefly by the Latin version the 
Timaeus made by Chalddius (it is said) lor Hosius, tl^ bishop 
of Cordova. Cassiodorus, the contemporary of Boetius, went 
farriier afleid when he or^toed a Latin translation zA Josephus 
to be prepared; but the interest in Aristotle extexxl^ to the 
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East, and in the 6th centur^^ he was translated into Syriac by 
Sergius of Resaina. The Syrians acted as interpreters of Greek 
learning to the Arabs^ and during the 8th and 9th centuries — 
chiefly through the staff of translators organized at Bagdad by 
Honein ibn Ishak— the works of Plato and Aristotle, as well as 
those of Hippocrates and Galen, were translated into Ambic. 
These translations are of capital importance in the history of 
European thought. Many of them were introduced into Spain 
by the Arabs, and were rendered — in some cases through the 
intermediary of a Castilian-speaking Jew-— into Latin at the 
college of translators founded in 1130 (or shortly afterwards) 
at Toledo by Raymund, archbishop of that city. Circulating 
widely throughout western Europe, these Latin translations 
supphed the learned with a third- or fourth-hand knowledge of 
Greek philosophy. When Albertus Magnus, St Thomas Aquinas, 
or any other early light of the schools refers to Aristotle, it must 
be borne in mind that he often had no more exact acquaintance 
with the text which he expounds or confutes than could be 
gathered from an indirect Latin version of an Arabic rendering 
of a Syriac translation of a Greek original. This accounts for 
many misunderstandings and errors which would otherwise 
be incomprehensible. Among the earliest European translators 
who made their way to Toledo were Adelard of Bath, who 
rendered an Arabic version of Euclid into Latin; the English- 
man known as Robert de Retines, afterwards archdeacon of 
Parnplona, the first translator of the Koran, which he did into 
Latin in 1141-1143 by order of Peter the Venerable; and Gerard 
of Cremona, who, towards the end of the 12th century, was 
responsible for over seventy translations from the Arabic, 
including Ptolemy’s Almagest and many of Aristotle’s treatises, 
as well as works by Galen, Hippocrates and Avicenna. Early 
in the 13th century Michael Scot, who had begun his Arabic 
studies at Palermo, visited Toledo and (perhaps with the help 
of the Jew Andreas, if we are to believe the statement of Her- 
mann the German, repeated by Roger Bacon) translated into 
Latin various works of Aristotle, Avicenna, and — more especially 
— Averroes. These Latin translations by Michael Scot intro- 
duced Averroes to the notice of Western scholars, and the fact 
that they were used at the universities of Paris and Bologna 
gave the first impetus to the vogue of Averroistic doctrine which 
lasted from the time of St Thomas Aquinas to the rise of Martin 
Luther. At Toledo, between 1240 and 1256^ Hermann the 
German translated into Latin the commentaries of Averroes 
on Aristotle’s Ethics, together with abridgments of the Poetic 
and the Rhetoric made respectively by Averroes and Alfarabi. 
But, at the very period of Hermann the German’s residence at 
Toledo^ a more satisfactory method of translation was begun. 
Within half a century of the conquest of Constantinople in 1204 
a visit to Spain was no longer indispensable for a would-be 
translator of Greek philosophical treatises. The original texts 
slowly became more available, and a Latin translation of Aris- 
totle’s Ethics seems to have been made from the Greek by order 
of Robert Grosseteste, bishop of Lincoln, betw’een 1240-1244. 
Towards the end of the century the indefatigable W^illiam of 
Moerbeke (near Ghent)— mentioned as “ William the Fleming ” 
by Roger Bacon — produced, amongst numerous other Latin 
renderings from the Greek, versions of Aristotle’s Rhetoric and 
Politics which have commended themselves to more exact 
scholars of the modern German type. The Latin renderings 
from the Arabic were current till a much later date; but it was 
henceforth accepted, at least in principle, that translations of 
the Greek classics should be made direct from the original text. 
Meanwhile the work of translating foreign productions into 
the local vernacular had been begun in the north and west of 
Europe. Towards the end of the 9th ccntuiy” an illustrious 
English tran.slalor appeared in the person of King Alfred, who 
rendered St Gregory the Great’s Cura pastoralis into West 
Saxon “ sometimes word for word, sometimes sense for sense.” 
Alfred is also regarded, though with less certainty, as the 
translator of Bede’s Historia ecclesiastica and the Historia 
^verstLS paganos of Orosius. The version of St Gregor>»’s treatise 
is the most literal of the three; omissions are frequent in the 


renderings of Bede and Orosius, and in all the diction is disfigured 
by latinisms. A larger conception of a translator’s function 
is noticeable in Alfred’s version of Boetius’s De consolatione 
philosophiae, a famous Neoplatonic treatise which was the 
delight of the middle ages, and was translated later into German 
by Notker Labeo, into French by Jean de Meung, and twice 
again into English by Chaucer and by Queen Elizabeth respec- 
tively. In translating Boetius, Alfred deals more freely with 
his author, interpolates passages not to be found in the extant 
texts of the original, and yet succeeds in giving an adequate 
interpretation which is also an excellent specimen of English 
prose. If the alliterative verses found in one manuscript of 
Alfred’s translation are accepted as his work, it is clear that he 
had no poetic faculty; but he has the credit of opening up a new 
path, of bringing England into contact with European thought, 
and of stimulating such writers as Werferth, bishop of Worcester 
— the translator of St Gregory’s Dialogues — to proceed on the 
same line. Some forty years earlier John Scotus (Erigena) had 
won celebrity as a translator by his Latin renderings of work.s 
ascribed to the mysterious sth century Neoplatonist who passes 
under the name of Dionysius the Areopagite. Towards the close 
of Alfred’s reign some countrymen of Erigena bettered his 
example by producing Irish versions of Hippocrates and Galen 
at St Gallcn. St Gallcn became a centre of translation, and 
there, at the beginning of the nth century, Notker J.4ibeo 
presided over a committee of interpreters who issued German 
renderings of certain treatises by Aristotle, Terence’s Aniria 
and Virgil’s Eclogues. Far greater literary importance attaches 
to Syntipas, the title given by Michael Andreopulos to a collection 
of ancient Oriental tales which he translated from an intermediate 
Syriac version into Greek at the request of the Armenian duke 
of Melitene about the end of the nth century'. These stories 
were retranslated into French verse and (by Jean de Hautc-Scillc) 
into Latin during the course of the 12th century^ under the respec- 
tive titles of the Sept sages de Rome and Dolopathos*, they were 
utilized in the Cento novelle antiche, in the Libro dei sette savj, 
and in the Decamerone, and were finally absorbed by every 
literature in Europe, Immense popularity was won by the 
Liber gestorum Barlaam et Josaphat, a Latin translation made in 
the nth or 12th century from the Greek, and recast in many 
European languages during the 13th century. The book is in 
fact a legendary life of Buddha adapted to the purposes of 
Christianity by a monk; but it was accepted as an historical 
record, the undiscerning credulity of the faithful informally 
canonized Barlaam and Josaphat, and ultimately compelled the 
I^tin Church to include these two fictitious beings as saints in 
the Marlyrologium romanum. This is perhaps the most curious 
result attained by any translation. The interest in Eastern 
apologues and moralizing stories, which was early shown in 
Marie de France’s translation of Aesopic fables, was further 
demonstrated by the Castilian translations of Kalilah and 
Dimnah and Sindibad made about the middle of the 13th 
century, by (or at the command of) Alphonso the Learned and 
his brother the Infante Fadrique respectively. 

The enthusiasm for these Oriental stories was communicated 
to the rest of Europe by John of Capua’s Directorium humanae 
vitae (1270), a Latin translation of Kalilah and Dimtiah; but, in 
the meanwhile, as the younger European literatures grew in 
power and variety, the field of translation necessarily widened 
to such an extent that detailed description becomes impossible. 
Geoffrey of Monmouth’s Historia regum Britanniae, which pur- 
ports to be a free version of an unnamed Breton book, is the 
source of the Arthurian legends which reappeared transformed 
in elaborate French versions, and were transmitted to the rest 
of Europe during the 12th and 13th centuries. During this 
period of French literar}*' supremacy instances of bilingual 
faculty are not wanting in the form of translations ; shortly 
after the middle of the 13th century Brunetto Latini translated 
passages of Cicero into Italian, and selections from Sallust into 
French. A hundred years later there are unmistakable indica- 
tions t^at the middle ages are departing, that the French 
suzerainty over literature is at an end, and that the advent of 
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the New Humanism is an accomplished fact. The early Renais- 
sance had already dawned in Italy : a renewed interest in the 
lAtin classics (Greek was not yet generally cultivated by scholars) 
proved that there was a revival of learning in France. Livy 
was done into French by Bersuire, Seneca by Bauchant, 
Boccaccio by Laurent de Premier Fait, and a celebrated trans- 
lator appeared in the person of Nicolas Oresme, who, however, 
rendered Aristotle from a Latin version. In England Chaucer 
executed translations of Boetius part of the Roman de la 
fose^ and succeeded equally in interpreting the philosophic 
treatise and the allegorical poem. A still further advance is 
discernible in the book of travels ascribed to Sir John Mande- 
villc : this work, which seems to have been originally written in 
French, is rendered into English with an exceptional felicity 
which has won for the translator the loose-fitting but not 
altogether inappropriate title of the father of English prose.'’ 
The English version of Mandeville is assigned to the beginning 
of the 15th century. About 1470 Sir Thomas Malory produced 
from French originals his Morte d' Arthur y a pastiche of different 
texts translated with a consummate art which amounts to 
originality. Malory’s inspired version, together with the 
numerous renderings from the French issued (and often made 
personally) by Caxton, stimulated the public taste for romantic 
narrative, raised the standard of execution, and invested the 
translator with a new air of dignity and importance. 

Yet the 15th century has a fair claim to be regarded as the 
golden age of translation. The Gothic version of the Bible, 
made by Ulfilas during the 4th century almost simultaneously 
with St Jerome’s Vulgate, is invaluable as the sole literary 
monument of a vanished language; the i4lh century English 
version by Wycliffe and the 15th century English versions 
which bear the names of Tyndalc and Coverdale are interesting 
in themselves, and arc also interesting as having contributed 
to the actual Authorized Version of t6i i. But they arc incom- 
parably less important than Luther’s German translation of the 
Bil.)le (1522-1534) which, ap)art from its significance as indicating 
the complete victory of the lil)eral middle class and the irreme- 
diable downfall of the feudal and ecclesiastical autocracy, 
supplanted minor dialects and fixed the norm of literary expres- 
sion in German-speaking countries. Luther, it has been truly 
said, endowed Germany with a uniform literary language, a 
possession which she liad lost for nearly three hundred yeiirs. 
The effect of profane literature was speedily visible in Fischart’s 
translations of Rabelais’s Pania^ruiline (1572) and the first 
book of Garganiua (1575). But before this date France had 
produced a prince of translators in Jacques Amyot, bishop of 
Auxerre. In 1548 Nicolas de Hcrberay had published a French 
translation of Amadis de Gaule which enchanted the polite 
world at the court of Henry II., had its day, and is forgotten. 
But Amyot’s translation of Plutarch (1559) remains an acknow- 
ledged masterpiece, surviving all changes of taste and all 
variations of the canon of translation. Montaigne writes : 

“ Je donne la palme avecque raison, ce me sembic, k Jacques 
Amyot, sur tous nos escripvains Francois.” If “ escripvain ” be 
understood to mean “translator,” this judgment is beyond appeal. 

Lord Berners will not bear comparison with Amyot in achieve- 
ment or influence; but, though lc.ss completely equipped and 
less uniformly happy in his choice of texts (for Amyot translated 
the Aethiopian History and Daphnis and Chloe as well as Plu- 
tarch), Lord Berners holds a distinguished place in the ranks 
of English translators. His renderings of Fernandez de San 
Pedro’s Cdrcel de amor and of Guevara\s Libra aureo are now 
read solely by specialists engaged in tracing English euphuism to 
its remoter sources, and some of his other translations— the Bohe 
of Duke Huon of Burdeux and Arthur of Little Britain — are too 
poor in substance to be interesting nowadays. But Lord Berners 
is justly remembered by his notable translation of Froissart 
(1523-1 525). Froissart offers fewer opportunities than Guevara 
for the display of that “ fecundious art of rhetoric ” in which the 
English translator thought himself deficient, and, with this 
temptation removed, Lord Berners is seen at his best. In his 
version of Froissart^ apart from endless confusion of proper 


names, he makes few mistakes of any real importance, and, if he 
scarcely equals his original in brio, he is almost invariably ade- 
quate in reproducing the French blend of simplicity with state- 
liness. Such translations as Phacr’s Virgil (1557) and Golding’s 
Ovid (1561) have not the historical importance of William 
Painter’s Palace of Pleasure, a miscellaneous collection of stories 
rendered from the Italian, nor of Jasper Heywood’s version of 
Seneca (1581), whose plays had exercised immense influence upon 
the methods of Gamier and Montchretien in France. Though 
Kyd translated Garnier’s Cornelie, the Scnccan system W'as 
destined to defeat in England, and Heywood’s translation did 
not even postpone the catastrophe. On the other hand Marlowe 
found the subject of his Tantburlaine in Painter’s collection, and 
thus began the systematic exploitation of the Palace of Pleai^urc 
which was continued by his successors on the stage. A trans- 
lator of the rarest excellence was forthcoming in Sir Thomas 
North, who rendered Guevara (1557) from the French (revising 
his second edition from the Spanish), and The Morall Philosophic 
of Dorn— “ a workc first compiled in the Indian tongue”- 
froni the Italian (1570). But, good as they are, both these 
versions are overshadowed by the famous translation ol Plutarch 
which North published in 1579. He may have referred occa- 
sionally to the Greek, or perhaps to some intermediate Latin 
rendering; but the basis of his work is AiTiyot, and his English 
is not inferior to the 1^'rench in sonority and cadence of phrase. 
This retranslation of a translation is a masterpiece of which 
fragments are incorporated with scarcely any change in Corio- 
lanus, Julius Caesar and Antony and Cleopatra; and touche.s from 
North have been noted also in the Midsummer Night's Dream 
and in Timon of Athens, Amyot greatly influenced the develop- 
ment of French prose, and his translation was the source of 
Racine’s Miihridalc; but, if wc reflect that Shakespeare not onh' 
took some of hi.s subjects froni the English Plutarch and found 
nothing to amend in the diction of many passages, North’s 
triumpli may be rcckont‘d as even more signal than Amyot’s. 
Very little below North’s translation of Plutarch comes 
John Florio’s translation of Montaigne (1603), a faniaslicnlly 
ingenious performance which contributed a celebrated passage 
to The Tempest and introduced the practice of the essay into 
England. It is impossible to cope with the activity of Engli.,h 
^ translators during the last half of the 16th century and the first 
half of the 17th. To this period belongs Ghapman’s impressive 
and resounding translation (i598-)6j()) of Homer, which was to 
enrapture Keats two hundred years later. Adlinglon’s vers on 
of Apuleius, Underdown’s renderings of Hcliodorus and Ovid, 
the translations of Livy, Pliny, Suetonius and Xenophon 
issued in quick succession by Philemon Holland are vivid and 
i often extravagantly picturesque in their conveyance of classic 
I authors into Elizabethan prose. With them must be named the 
1 translator of Tacitus (1591), Sir Henry Savile, who served later 
j on the committee which prepared the Authorized Version of 
the Bible, and must therefore be counted amongst those who 
have exercised a permanent influence on English prose style. 
Thomas Shelton produced the earliest translation (1612) of 
Don Quixote, a version which, in spite of its inaccuracies and 
freakishness, preserv^es much of the tone and atmosphere of the 
original. Mabbe’s translation (1622) of Guzmdn de Alfarachr 
was lauded by Ben Jonson, and widely read during the 17th 
century, and his version of the Celeslina deserved a success which 
it failed to obtain. It compares most favourably with a version 
of Tasso (1600) by Edward Fairfax, who has been persistently 
Overpraised. But the Puritanical instinct of the English people, 
powerful even when not in the ascendant, was an insuperable 
obstacle to the acclimatization of Spanish literature in Enginnd. 
The Leviathan has obscured Hobbes’s fame as a translator, but 
he is know'n to scholars by his sound but crabbed rendering of 
Thucydides (1629), and by a wholly unnecessary version of 
Homer which he publi.shed at the very end of his career (1674). 
Sir Roger L’Estrange is responsible for translations of Seneca, 
Cicero and Joseyflius, which are usually lively enoigh to be 
readable and unfaithful enough to be misleading; the most 
popular of his renderings is a translation of Quevedo's Suehoi 
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(made through the French) which owes most of its vogue daiu^ | 
the Restoration rather to its reckless indecency than to its ! 
imrinsic merit. Dry den’s free translations of J>uvenal (1693) | 
and Virgil (1697) treat the original authors wkh a cavalier I 
freedom^ but at least they preserve the meaning^ if not the 
conciseness and point, of the Latin. 

Among the multitudinous, English translations of the 18th 
century it is only necessary to mention Pope's versioas of the 
Miad (1715-1720) and the O^ssey (1725-1726), and Cowper’s 
rendering of Homer, issued in 1791. These neat translations 
necessarily fail to convey any impression of Homer’s epical 
grandeur, and they set a mischievous fashion of artificial “ ele- 
gance ” which has been too often adopted by their successors; 
but both Pope and Cowper conform faithfully to the mistaken 
canon of their age, and both have fugitive moments of felicity. 
A posthumous translation of Don Quixote bearing the name of 
Charles Jarvis appeared in 1742, has been reprinted times 
innumerable ever since, and has helped to make Cervantes’s 
masterpiece known to generations of English-speaking people. 
Defective in point of exact scholarship, it has the merit of agree- 
able perspicuity , and there seems no reason to believe the remark, 
ascribed by Warburton to Pope, that Jarvis “ translated Don 
Quixote without knowing Spanish ” : the available evidence is 
strongly against this malicious theory. The most remarkable 
translations of the 18th cenlurv, however, appeared in Germany : 
these are the versions of the Odyssey (1781) and Iliad (1793) by 
Voss, and A. W, von Schlegel’s rendering of Shakespeare (1797- 
1810), which gave a powerful impulse to the romantic movement 
on the Continent. 

Byron’s version of a Spanish ballad and Shelley’s renderings 
of Calderon arc interesting exhibitions of original genius volun- 
tarily accepting a subordinate rule. More importance attaches 
to Carlyle’s translation of Wilhelm Meister (1824), a faithful 
rendering free from the intolerable mannerisms and tricks which 
the translator developed subsequently in his original writings. 
William Taylor had long before translated Burger’s Lenore, 
Lessing’s Nathan and Goethe’s Jphigenia; but such interest 
as the English nation has been induced to take in German litera- 
ture dates from the appearance of Carlyle’s translation. If he 
did nothing more, he compelled recognition of the fact that 
Germany had at last produced an original genius of the highest 
class. Calder6n found accomplished translators in Denis 
Florence MacCarthy (1848-1873) and in Edward FitzGerald 
(1853), who also attempted to render Sophocles into English; 
but these arc on a much lower plane than the translation of 
the RubaiycH (1859) of Omar Khayyam, in which, by a miracle 
of intrepid dexteritv', a half-forgotten Persian poet is transfigured 
into a pessimistic English genius of the 19th century. Versions 
of Dante by Longfellow (Whose translations of poems by minor 
authors are often admirable), of l^tin or Greek classics by 
Conington, Munro, Jowett and Jebb, maintain the best traditions 
of the best translators. William Morris w^as less happy in his 
poetical versions of Fffg ?7 (1875) Odyssey (iSSj) than in 

his prose translations of The Story oj Grettir the (T869)'and 
The Volsunga Saga (1870) — both made in collaboration with 
MagnCisson— and in his rendering of Beowulf {1895). In his 
Lays of France (1872) Arthur O’Shaughnessy skirts the borders 
of translation ^vithout quite entering into the field ; he elaborates, 
paraphrases and embroiders rather than translates the lais of 
Marie dc France. 

Most versions of modern foreign wTiters are mere hackwork 
carelesslv executed by incompetent hands, and this is even more 
true of England than of Fr^ce and ^rmany. But, with the 
development of literature in countries whose languages are 
unfamiliar, the fund ion of the translator increases in importance, 
and in some few cases he has risen to his opportunity. Through 
translations the wort s of the great Russian noN^elists have become 
known to the rest of Europe, and through translations of Ibsen 
the dramatic methods of the modern stage have undei^one a 
revolution. (j. f.-k.) 

TRANSOM (probably a corruption of Lot. iranstrum^ a thwart, 
in a boat; equivalents arc Fr, traverse, croisiUon, Ger. Loshotzy^ 
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the architectufati term, given to the horizoniiijl Uniwl or beam 
which is fmmed across a. window, dividing it into stogea or 
heights. In early Gothic ecclesiastical work transoms are; 01^ 
foui^ in belfry unglazed windows or spire lights, where they 
were deemed necessary to strengthen the muUions in tire 
absence of the iron stay bars, which in glared windows served a 
similar purpose. In domestic work, on account of the opening 
casements, they are more frequently found. In the later Gothic^ 
and more especially the Perpendicular period, the introduction 
of transoms became very general> in windows of all kinds. 

TRAMgUBSTANTlATlON, the term adopted by the Roman 
Catholic Church to express her teaching on the subject of the 
conversion of the Bread and Wine into the Body and Blood of 
Christ in the Eucharist. Its signification was authoritatively 
defined by the Council of Trent in the following words : ** If any 
one shall say that, in the Holy Sacrament of the Eucharist there 
remains, together with the Body and< Blood of Our Lord Jesus 
Christ, the substance of the Bread and Wine, and shall deny 
that wonderful and singular conversion of the whole substance 
of the Bread into (His) Body and of the Wine into (His) Blood, 
the species only of the Bread and Wine remaining — which con- 
version the Catholic Church most fittingly calls Transubstantia- 
tion — let him be anathema.” ^ The word Transubstantiation is 
not found earlier than the 12th century. But in the Eucharistic 
controversies of the 9th, loth and iith centuries the views 
which the term embodies were clearly expressed ; as, for example, 
by Radbertus Paschasiufr(d. 865), who wrote that ” the substance 
of the Bread and Wine is efficaciously changed interiorly into 
the Flesh and Blood of Christ,” and that after the consecration 
what is there is ‘‘ nothing else but Christ the Bread of Heaven.” 2 
The words ” substantially converted ” appear in the formula 
which Berengarius was compelled to sign in 1079. Assuming 
that the Expositio canonis missae ascribed to St Pietro Damiani 
(d. 1072) is doubtful, we may take it that the first use of the word 
is in a passage of Hildeliert de Savardin ^ (d. 1133), W'ho brings 
it into an exhortation quite informally, as if it were in common 
use.^ It is met with in a Decretal of Innocent IIl.^ The fourth 
Council of Lateran fully adopted i; (1215), It is clear from the 
treatise of Radbertus Paschasius already quoted that the word 
” substance ” was used for reality as di.stinguishcd irom outward 
appearance, and that the word ** species ” meant outward appear-^ 
ance as opposed to reality. The terms, therefore, were not 
invented by St Thomas Aquinas, and are not mere scholastic 
subtlety. The definition of the Council of Trent was intended 
both to enforce the accepted Catholic position and to exclude 
the teaching of Luther, who, whilst not professing to be certain 
whether the ” substance ” of the Bread and Wine could or could 
not be said to remain, exclaimed against the intolerance of the 
Roman Catholic Church in defining the question.* 

For a full and recent exposition of the Catholic teaching on 
Transubstantiation the reader may consult Do eccUsiae sacra* 
m^is, auctore Ludovico Billot, S.J. (Komp, Propaganda Press, 
1896). The Abb6 Pierre Batifol, in his Etudes d'histoire et de 
thioloeie positive, seric (Elaboration de la notion de conversion, 
and Conversion et transubstantiation), treats it from the point of view 
of development (V. Lecofire, Paris, 1905). (t J* C. H.) 

TRANSVAAL, an inland province of the Union of South Africa 
between the Vad and Limpopo rivers. It lies, roughly, between 
22i® and 27,i® S. and 25® and 32*^ E., and is bounded S, by the 
Orange Free State and Natal, W. by the Cape province and the 
Bechuanaland Protectorate, N. by Rhodesia, E. by Portuguese 
East Africa and Swaziland. Save on the south-west the frontiers, 
for the main part, are well defined natural features. From the 
south-west to the north-east corners of the colony is 570 m.; east 

^ Coficil trident. Sees. XIIT. Can. 2. 

* P. L. Migne, CXX. De corpore et sanguine Domini, cap. vtiii 

2, Cf. XV. 2. 

® Sometimes c^led of Tours, or of Le Mans. 

* See Batifol, £tudes d*histoire et de thiolbgie positive, a*® s^iiei 

^ Lib. in. Decretalium, tit. 41, n. 6. 

* De eaptiuUate habylonica ecciesiae, De coenA DominL But 
Luther elsewhere professed Consubatantiation; that is, in modem 
Lutheran phraseology, the '' presence of our Lord's Body ** in, 
with and under the Bread. 
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to west its greatest extent is 397 m. The tot^ area is 111,196 
sq. mw, a little less than the area ol Great Britain and Ireland. 
The boundaries of the Transvaal have varied from time to time. 
The most important alteration was made in January 1903 when 
the districts of Utredit and Vryheid, which then formed the 
south-eastern part of the country were annexed to Natal. The 
area thus lost to the Transvaal was 6970 sq. m. (For map sec 
South Aitrica.) 

Physical Fcaiurcs , — About five-sixths of the country lies west 
ol the Drakensberg (q.v.), the mountain range which forms the inner 
rim of the great ts^le-land of South Africa. For a few miles on the 
Natal-Transvaal frontier tlie Drakensberg run east and west and 
here is the pass of Laing's Nek. Thence the mountains sweep 
round to the north, witli their precipitous outer slopes facing east. 
For some 230 m. within the province tlic mountains form a more 
or less continuous range, tlic highest point being the ]Mauchberg 
(8723 ft.) in 24" 20' lo^'S. 30® 35' E., while there are several heights 
of 7000 or more feet. Eastward from the foot of the Drakensberg 
stretches a broad belt of low land beyond which rise the Lebombo 
hills running north and south along the ])arallcl of 32” IC. and 
approaching wltliin 33 m. of tlie sea at Delagou Bay. The Lebombo 
hills are flat top])ed but with a well-defined break on their seaward 
side. This eastern edge forms the frontier between Transvaal and 
Portuguese territory. 

The country west of the Drakensberg, though part of the main 
South African table-land, is not uniform in character, consisting of 
(1) elevated downs, (2) their slopes, (3) the flat '* bottom land. 
The downs or plateaus occupy all tlie southern part of the country, 
sloping gradually westward from the Drakensberg. Tluii part of 
the plateau east of Johannesburg is from 3000 to O400 ft. lugh; 
the western and somewhat larger hidf is generally below 3000 ft. 
and sinks to about 4000 ft. on the Bcchuanaland border. This 
plateau land is callt?d the high veld,' and covers about 34,000 sq. m. 
The northern edge of the plateau follows an iiregular line from 
somewhat north of Mafeking on the west to the Ma’uchbcrg on the 
east. 'J'his edge is marked by ranges of hills such as the Wilwaters- 
rand, Witwatersberg and Magaliesbcrg; tlic Witwatersrand, which 
extends ea.stward to Johannesburg, forming the waterslied between 
the rivers flowing to the Atlantic and In<liun Ocean. Farther north, 
beyond the intervening slopes and low bush, are two elevated 
regions coveting together over 4000 sq. in. They are the Water- 
berg, and, more to the cast, separated from the Waterberg by the 
valley of the Magalakwanc tributary of the Limpoi»c), tlic Zoutpans- 
berg. The Zoutpansberg has steep slojics and is regarded as the 
northern termination of Uie Drakensberg. An eastern oflshoot 
of the Zoutpansberg is known as the Murcliison Kange. The low 
land between the high veld and the Waterberg and Zoutpansberg 
is traversed by the Olifants River, an east flowing tributai-y of the 
Limpopo. 

The true high veld, extending east to west 120 m. and north to 
south 100 Ip., consists of rolling grass covered downs, absolutely 
treeless, save where, as at lohannesburg, jdantations have been 
made by man^ tlio crest of the rolls being known as huiKs and the 
hollows as laagtes or vleys. The surface is occasionally broken 
by kopjes— either table-shaped or pointed — rising sometimes 100 
ft. a^ve tlic general level. Small springs of fresh water are fre- 
uent and there are several shallow lakes or pans -flat bottomed 
opressions with no outlet. The largest of the.se pans, Lake 
Chrissie, some 3 m. lung by i m. broad, is in the south-eastern 
part of the high veld. The water in the pans is usually brackish. 
The middle veld is marked by long low stony ridges, known as rands, 
and these rands and the kopjes are often covered with scrub, 
while mimosa trees are found in the river valleys. 

The bankeq veld, formed by the denudation of the plateau, is 
much broken up and, is rich in romantic scenery. It covers about 
27,000 sq. m., and; has an average breadth of 40 m. In places, 
as between Mafeking nnd Johannesburg, the descent is in terracc- 
like stqis, each, step marked by a line of mils; in other jdacos Uicre 
is a gradual slope and elsewhere the descent is abrupt, with out- 
lying hills and deep.wdl-wooded valleys. The rocks at the base of 
slopes are granite, the upper escarpments are of sedimentary 
rocks. Thence issue many streams wnich in their waj^ to the 
ocean have forced their way through the ranges of hills which mark 
the steps in the plateau, forming the narrow passes or pooris char- 
acteristic of South African scenery. 

As in the middle veld, rands and kopjes occur in the low or bush 
veld, but the general characteristic of this part of the country, 
which covers over 30,000 sq. m., is its uniformity. The low veld 
east of the Drakensberg begins at about 3000 ft. above the sea 
and slm^ to 1000 ft. or less until it meets the ridge of the Lebombo 
hills. The lowest point is at Komati Poort, a gorge through the 
Lebombo hills only 476 ft. above the sea. West and north of the 
Drakensberg the general level of the low veld is not much below 
that of the lowest altitudes of the middle veld, though the climatic 


> By the Boers ^he western and leas elevated part of the pfateau 
is known as the middle veld. 


conditions greatly differ. North of the Zoutpansberg the ground 
falls rapidly, however, to the Limpojio flats which are little over 
1200 ft. abt)ve the sea. Near the north-west foot of the Zoutpans- 
berg is the large saltpan from which the mountains get their name. 
The law veld is everywhere covered with scrub, and water is scarce, 
the rivers being often dry in the winter season. 

Fiver Systems , — There are lour separate ri\'er basins in the Trans- 
vaal. Of these the Komati (e.v.) ami its affluents, and the i^on. ola 
and its affluents rise in the high vdd and flowing eastward to the 
Indian Ocean drain but a comparatively small area of the province, 
of which the Pongola forms lor some distance the sou tn* eastern 
frontier. The rest of the country is divided between tho drainage 
areas of the Vaal and Limpojw.' The Vaal rises in the high 
veld in the Eriuelo district not far from the source oi the Komati 
and that of the Usuto tributaiy of tlie Ponj^ola. The Vaal drains 
the greater part of the ]dateau. flowing w(‘stward towards the 
Atlantic. The waters of the northern escarjiinents of the plateau 
and of all tho region farther north are carried to tho Indian Ocean 
by the Limpoj>o {q.v.) and its tributaries the Olifants, Oreat Marico, 
Grmt Letaba, drc. Both the Vaal and tho Lim])opo in their main 
course have hityh steep banks. They carry an immense volume ot 
water during the summer rains, but are very snmll streams in the 
winter, when several of their tributaries are co!n]>leteIv diy.“ Nontt 
I of the rivers is navigable within the limits of the province. The 
absence of alluvial deposits of any size is another characteristic 
of the Transvaal rivers. For a con.siderable distance the Vaal 
forms the frontier between the province and the Orange I'ree State 
and in similar manner the Limpopo separates the Transvaal from 
Bcchuanaland and lihoclcsia. Since the first advent of white 
colonists many sjirings and pans and small streams have dried up, 
this desiccation being attributed, not so much to decreased rainfall, 
as to the burning off of the grass every winter, so tliat the water, 
instead of soaking in, runs oi! the hard, baked ground into the larger 
rivers. (I«*. K. C.) 

Geology, 

A broad ring of crystalline rocks (Swaziland schists) encircles 
the Transvaal except on the south, wlierc the Karroo fornuition 
extends over tlu? Vaal River. Within this nearly complete circle 
of crystalline rocks several geological formations have been deter- 
mined. of which the age cannot be more clelinitely fixed than tliat 
they are vastly older than the Karroo formation arid newer than the 
Swaziland schists. 

The foll(»vving subdivisions have been recognized by Molengraaff : 
Karroo Sy.stem, Transvaal System. Vaal River System, Soiitli 
African f*riinaxy System. Each of tin sc systems is separated 
from the other by a strong unconformity. 

South African Primary System . — The South African J’riniary 
System inchid(.‘s a complex of rock.s as yet little undcr.stood. Ac- 
cording to Molengraafl it includes the two following series : — 

! An u])pcr group including the auri- 
ferou.H conglomerates of the Rand: 
a lower gn)up (Hospital Hill s(?ries) 
of quartzites, shales and conglom- 
erates. 

Crystalline schists, quartzites, conglom- 
erates, intrusive gramlcs. 

Barberton .SVi'i^jr.^Molengroaff considers tho Ijlarbertoa serios to 
be the metamorphosed iH{uivalent of the Hospital Hill series, 
while Hatch regards it to be older and to form a portion of liis 
Archaean series (Swaziland scliiats) to which position it is here 
assigned. 'I'he chiof outcrops are in the south-western Transvaal, 
around Zoutpansberg and in Swaziland. They show a, groat 
variety of ty])e made up of slates, riuartzites, occasional con^dom- 
erates, schi.sts witli large masses of intrusive granites and gneiss. 

Witwatersrand Series , — It is now generally acknowledged that 
tliis imjiortant series consists of two main groups. Th<;ir chief 
occurrences are in the districts of Witwatersrand. Heidelberg, 
Klorksdorp and Venterskroon. The lower group (Hospital Hill 
.slates) consists of quartzites and shale.s. resting on the eroded 
surface of the older granites and schists, and estimated to be from 
10,000 to 12,000 ft. thick. There? are occasional bands of conglom- 
erates, sometimes auriferous. In the absence of fossils tbeir age 
cannot be detennined. The upper group consists of conglomerates, 
grits and quartzites with a few bands of shales. It has obtained 
notoriety from the conglomerates along certain bands contain- 
ing gold, when they constitute the famous " banket.'* The thick- 
ness varies from 2300 to over it, 000 ft. The conglomerate bed.s 
occur in belts forming in de.sccnding order the Elsburg scries, 
Kimberley series. Bird Reef series, Livingstone Reef series, Main 
Reef series. The richest in gold are to be found among the Main 
Reef series, which yields by far the greater part of the total output 
of gold from the Transvaal. The individual beds, .seldom more 
than a few feet in thickness and sometimes only a few inches,, are 
interstratifled with an immense thicknessof quartzites. The conglom- 
erates consist almost entirely of pebbles of quartz set in a hard 

* At the Standerton gauge on the Vaal in 1905-1906, a year of 
extreme drought, the total flow was 8,017,000,000 cub. ft., of which 
7,102,000,000 was storm water. 
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matrix consolidated by the deposition of secondary silica. The 
con’>lomerate bands and quartzites contain large quantities of iron 
pyrites deposited subsequent to their formation, that in the conglom- 
erates containing the gold. Scricite in the form of scales and 
films characterizes those portions which have been faulted, squeezed 
or sheared. Sheets of diabase, apparently volcanic flows, and 
numerous dykes interfere with the regularity of the stratification. 
The theory of the subsequent infiltration of the gold is that generally 
accepted. No fossils have been discovered, and except that they 
represent some portion or portions of rocks of the pre-Cape formation, 
the age of the upper Witwatersrand beds, as well as that of the 
lower division, remains an open question. They may safely 
be considered to be among the oldest auriferous sediments of the 
world. 

Vaal Rivef System, — This consists largely of rocks of igneous 
origin, of wliich the amygdaloidal diabase of Klipriversberg forms 
the type. The other rocks include igneous breccias, shales, coarse 
conglomerates and grits. Near Reitzburg the coarse conglom- 
erates reach a thickness of 400 ft. and about 500 ft. at Kfoom- 
draai. This system rests unconformably on the Witwatersrand 
series and is unconformably overlain by the 'iTansvaal system. 
It must, however, be acknowledged that these relationships are very 
imperfectly understood. Compared with other formations they 
occupy restricted areas, being only met with south of Johannesburg, 
around Wolmaransstad, Lichtenburg and cast of Marico. 

Transvaal System, — This is a very definite sequence of rocks 
covering immense areas in the centre of the country. The follow- 
ing groups arc reco'^nized : Waterberg Series, Pretoria Series, 
Dolomite Series, Dlack Reef Scries. 

The Black Reef Series is composed of quartzites, sandstone, 
slates and conglomerate. It vanes in thickness from 100 ft. in 
the southern I'ransvaal to jooo ft. at Lydenburg. Thin bands of 
conglomerate, sometimes auriferous, occur near the base. 

The Dolomite Series, known to the Dutch as “ Olifanls Klip,** 
consists of a bluish-grey magnesian limestone with bands of chert. 
The thickness varies from 2O00 ft. in the Witwatersrand area to 
5000 ft. around Pretoria; and is about 2600 ft. about Lydenburg. 
it is worn by solution into caves and swallow-holes (Wonder gar ten). 
Gold, lead, copper and iron ores occur as veins. So far it has proved 
to be unfossiliferous. Dykes and intrusive rocks arc common. 

The Pretoria Series, lormcrly known as the Gatsrand scries, 
consists of repeated alternations of flagstones and quartzites, 
shales and sheets of diabase. These folltnv conformably on the 
Dolomite series. In the Marico district the shales become highly 
ferruginous and resemble the Hospital Hill slates of the Witwaters- 
rand scries. Near Pretoria duplications of the beds, due to over- 
thrusting. arc not uncomtnon. 

The Waterberg Series lies unconformat)ly on the T’retoria series. 
The colour is usually red. forcibly recalling the Old K(h 1 Sandstone 
and Trias of England. Sandstones, <|uartziteH, conglomerates and 
breccia make up the formation. They occur to the north-east of 
lYctoria and occupy still wide areas in the Waterberg district. 

A complex of le neons rocks of different ag<'s covers immense 
areas in the central Transvaal. Various types of granite arc the 
predominant variety. Syenites, gabbros, norites and volcanic 
rocks are also represented. The granite contains two varieties. 
One is a red granite intruded subsequently to the Wrtcrbciv? sand- 
stones; another is a grey variety considered to be older than the 
Black Reef aeries and possibly older than the Witwatersrand 
series. 

The Karroo System attains its chief development in the south- 
eastern Transvaal in the cli.stricts of Ermclo, Standerton and 
Wakkerstrooni. 

The latest classification of MolengraatT subdivides the beds as 
follows ; — 

Hoogeveld Series = Beaufort beds of Cape Colony. 

Contains coal-seams. 

Ecca shales. Not present at Verecniging. 

Dwyka conglomerate. Sandstones and conglomerates with 
coal-seams at Vereeniging, 

The Dwyka con^domcratc resembles the same bed in the Cape 

I )rovincc. The boulders consist of very various rocks often of 
arge size. Many of them show glacial striae. The direction of 
striae on the underlying quartzitic rocks, particularly well set'n near 
the Douvlas colliery, Balmoral, point to an icc movement from the 
north-north-west to south-south-cast. 

The Ecca series, as in the Cape, consists of sandstones and shales. 
Seams of coal lie near the base, some of them exceeding 20 ft. in 
thickness, but in this case layers of shaly coal arc included. The 
overlying sandstones afford good building stones, and frequently, 
as at Vereeniging. yield many fossil plants. These include among 
others, Glossopteris hroumiana, Gangantopteris cy dopier aides, Sigil- 
laria Brardi, Bothrodendvon Leslii, Noeggerathiopsis Hislopi* 

The Kan’oo beds lie almost hori^^on tally, in marked contrast to 
the highly inclined older rocks. Their distribution, other than in 
tlic south-eastern districts, is imperfectly understood. Remnants 
have been found of their former existence in the neighbourhood of 
Pretoria; and portions of the Bush'^eld Sandetone have recently 
besen relegated to the Karroo formation. 


The diamond pipes probably represent some of the most recent 
rocks of the TransvaaL They may be of Cretaceous age or even 
later, and in any case belong to the same class as those of Kimberley. 
The recent deposits of the Transvaal may be considered to be 
insignificant. They include the gravels and alluviums of the 
jiresent streams and the almost ubiquitous red sand of aeolian 
origin.^ * (W. G.*) 

Climate, — ^Although lying on the border of and partly within the 
tropics, the Transvaal, owing to its high general elevation, and to 
the absence of extensive marshy tracts, enjoy.s on the whole a healthy 
invigorating climate, well suited to the European constitution. 
The climate of the high veld, is indeed one of the finest in the world. 
The air is unusually dry, owing to the proximity of the Kalahari 
Desert on the west and to the interception on the east by the 
Drakensberg of the moisture bearing clouds from the Indian Occ'an. 
The range of temperature is often considerable — in winter it varies 
from about 100® F. in the shade at i p.m. to freezing point at 
night. During summer (Oct.-April) the mean temperature is about 
73®; during winter about 53“. Nov.-Tan. are the hottest and Junc- 
July the coldest months. The chief characteristic of the rainfall 
IS its frequent intensity and short duration. During May to August 
there is practically no rain, and in early summer (Sept. -Dec.) the 
rainfall Vs often very light. The heaviest rain is experienced 
betwetm January and April and is usually accompanied by severe 
thunder.storms. On the ea.stern escarpment of the Drakensberg 
the rainfall is heavy, 50 or Oo in. in the year, but it diminishes 
rapidly towards the centre of the plateau where it averages, at 
Johannesburg about 30 in.,“ while in the extreme we.st as the Kala- 
hari is approached it sinks to about 12 in. The winds in winter 
are uniformly dry while dust .storms are frequent at all seasons — 
a fact which renders the country unsuitable for persons suffering 
from chest complaints. In the eastern part of the plateau snow 
occasionally falls, and frost at night is common during winter. 

The banken veld district is also generally healthy though hotter 
than the plateaus, and malarial fever prevails in the lower valley.s. 
Malarial fever is also prevalent througiiout the low veld, but abovcj 
3000 ft. is usually of a mild t>q>c. Nearly all the country below 
that elevation is unsuitable for colonization by whites, while the 
I^imT>opo fl.nts and other low tracts, including the district between 
the Drakensberg and the Lebombo hills arc extremely unhealthy, 
blackwater fever being endemic. In the low veld the shade tempera* 
turc in summer ri.scs to 113® K., but the nights arc generally cool, 
and do^^'n to 2000 ft, fro.st occurs in winter. The rainfall in the low 
country i.s more erratic than on the plateau, and in some districts 
a whole yenr will pass without rain, 

Flor^x , — The general characteristic of the flora is the prevalence 
of herbaceous over forest growths; the high veld is covered by short 
sweet grasses of excellent quality for pasturage; grass is mingled 
with protca scrub in the middle veld; the banken veld has a richer 
flora, the valley levels arc well wooded, scattered timber trees 
clothe their .sides and the hills are covered with aloe, euphorlua, 
protea and other scrub growths. Among the limber trees of this 
region is the bolkonhout of tcrblanz (Faurea Saligna) which yields 
a fine wood resembling nxahoeany. The scrub which covers the 
low veld consists mainly of gnarled stunted thorns with flattened 
umbrella shaped crowns, most of the species belonging to the sub- 
order mimoscac. A rare species is the acacia erioloba Ramccl 
doom, akin to the acacia giraffae of Tiechuanaland. The wild 
seringa (Burhea africana) is also charactcri.stic of the low veld and 
extends up the slopes of the plateau. The mcroola (sderocarya 
caffra) a medium sized deciduous tree \rith a rounded spreading 
toj> is found in the low veld and up the slopes to a height of 4500 ft. 
It is common in the lower slopes of the rands of the low veld. Cotton 
and cotton-like plants and vines are also native to the low veld. 
Few of the low veld bushes are large or straight enough to furnish 
any u.scful wood, and timber trees are wholly absent from the level 
countr/. ‘ The forest patches are confined to the deep kloofs of 
the mountains, to the x-allcys of the larger rivers and to the sca- 
vslopcs of the Drakensberg and other ranges, where they flourish in 
regions expo.scd to the sea mists. These patches, called " wood- 
bu.shes,** contain many hardwood trees of great size, their flora 
and fauna being altogether different from that immediately out- 
side the wood. Common species in the woodbush are three varieties 
of yellow wood (Podocarpus) ^ often ^wing to an enormous size, 
the CsLve beech (myrsine), several varieties of the wild pear (Olinia) 
and of.stinkwood (Oreodaphne) ironwood and ebony. The largest 
forest areas arc in the Pongola district and the Hacnertsburg and 

^ For geology sec : F. H. Hatch and G. S. Corstorphine, The Geology 
of South Africa (London. 2nd cd., G. A. F. Molengraaff, 

Geologic de la Ripublique Sud-africaine du Transvaal, Bull, de la 
Soc, Gdol, de France, 4 s6rie, tome i., pp. 13-92 (1901.* translation 
by J. H. Ronaldson, Edinburi>^h and Johannesburg. 1904); Reports 
and Memoirs, Geol. Survey (Transvaal, 1903. et seq.); H. Kynaston, 
The Geology of the Transvaal and the Orange River Colony, Handbook, 
British Association (Cape Town, 1905); Trans, Geol, Soc, S, Africa 
(Johannesburg). 

^ Exceptionally very hea\*y rain is experienced on the Rand. 
In January 1907 seven inches of rain fell in 24 hours. 
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Woodbush districts north of the Olifants River. Mimosa and the 
wild wilge-boom {Salix capensis) are the common trees on the banks 
and rivers, while the weeping willow is frequent round lhefni*msteads. 

Many trees have been introduced and considerable plantations 
made, as for instance on the slopes between Johannesburg and 1^- 
toria. Among the most successful of the imported trees are citrus 
trees, the Australian wattle and the eucalyptus. Tobacco and the 
vine both flourish and most European fruits and vegetables thrive. 
Of native fruits the misple {Vangueria infausta), miscalled the 
wild medlar, is of excellent flavour. It is common on the rands and 
kopjes of the bush veld. Rose and other flowering shrubs and trees 
grow well on the banken veld and in the valleys. A largo yellow 
tulip {Homer tea pallida) is one of the most at)undant flowers on 
moist vlci lands on the high veld and is occasionally met with in 
the low veld ; slangkop (Urginea Burkei) with red bulbs like a 
beetroot is a low bush plant apparently restricted to the Transvaal 
and adjacent Portuguese territory. Both these and many other 

? lants such as gift-blaar and drouk-gras are poisonous to cattle. 

hese poisonous plants arc found chiefly in the banken and low 
veil. 

JuLuna , — ^When first entered by white men the Transvaal abounded 
in big game, the lion, leopard, elephant, giraffe, zebra and rhinoceros 
being very numerous, while the hip])opotamiis and crocodile were 
found in all the rivers. The indiscriminate destruction of these 
animals has greatly reduced their numbers and except in the Pon- 
gola district, at one or two other places on the I’ortugue.sc frontier, 
and along the Limpopo the hipi)opotamus, rhinoceros and crocodile* 
are now extinct in the province. A few elephants, giraffes ami 
zebras {equus burchelH — the true zebra is extinct) arc still found in 
the north and north-eastern districts and in the .same regions 
lions and leopards survive in fair numbers. Other animals fairly 
numerous are the spotted hyena, loni^eared fox, jackal, aard wolf, 
red lynx, wild cat, wild dog and wart hog. Many species of antelope 
are found, mostly in small nun\bors. including the kudu, harlelieest. 
the sable and roan antelope, the white tailed and the brindled gnu. 
waterbuck, red buck, duikcT, blesbok. palla, sprini biick (numcrou.s). 
steiiibok, grysbok and klipspringer. The Africander breed of 
cattle is a well-marked variety, and a characteristic native domestic 
animal. Whether originally imported from Europe by the Portu- 
guese or brought from the north by Africans is not certain. It is 
not found in a wild state and the auifalo {bns caffer) is almost if not 
quite extinct in the Transvaal. Among edentata the ant-bear, 
.scalv ant-eater and porcupine are plentiful. TJie .spring hare 
(pedetes capensis) abounds. Baboons and other apes arc fairly 
common and there are several species of snakes. The ostrich is 
found in the Marico and Limpopo districts, and more rarely else- 
where; the great kori bustard and the koorhaan are common. 

Insects abound, the greatest pest being the tsetse fly, common in 
the low veld. Six species of tick, including the blue tick common 
throughout South Africa, are found, especially in the low veld, where 
thov arc the means of the transmission of disease to cattle. Mos- 
quitoes. locusts and ants are also common. 

The baba or catfish and the yellow fish are plentiful in the rivers 
and the trout has been acclimatized. 

'J'o preserve the native fauna the low country on the Portuguese 
frontier has been made a game reserve. It is' nearly 300 m. long 
with an average breadth of 50 m. Other reserve.s have been con- 
stituted in the north of the province. 

Inhabitants , population of the Tran.svaal, on the 17th 
of April 1904, when the first complete census of the country was 
taken, was 1,269,951 (including 8215 British soldiers in garrison)/ 
or ii’342 persons per sq. m. Of these 20-67 %, namely 297,277, 
were European or white. Of the coloured population 937,127 
were aboriginals; and 35,547 were of mixed or other coloured 
races. Of the whites 178,2^ (59’9S %) were males. Thh white 
population is broadly divisible into the British and Dutch ele- 
ments, the percentage of other whites in 1904 being but 8-6. 
The Dutch, as their usual designation, Boers, implies, are 
mainly fanners and stock-raisers and are still predominant 
elsewhere than in the Witwatersrand and Pretoria districts. 
They speak the patois of Dutch known as the TaaL The British 
element is chiefly gathered in Johannesburg and other towns on 
the Rand and in Pretoria, The total white population in the 
Witwatersrand and in Pretoria in 1904 was 135,135, and the 
strength of the British in these districts is shown by the fact 
that only 20 % was Transvaal bom. Of those born outside 
the Transvaal 24*6% came from other British fosse.ssions in 
Africa and 24*92 % from Great Britain or British colonies other 
than African. Of the non-British or Boer whites Russians 
form 3‘oi%, Germans 1*62% and Dutch (of Holland) 1*14%. 
Hie natives are found chiefly in Zoutpansberg district, 

1 For most purposes this military clement is omitted in the census 
retums. 


where there were 314,707 at the 1904 census, and the adjoining 
districts of Lydenburg and W uterberg, i,e, in the northern and 
north-eastern region of the country. The natives belong to tlie 
Bantu negro race and are represented chiefly by Basuto, Bcch- 
u .nil, Bavenda, and Xosa-Zulu tribes. None of these people.s 
has any claim to be indigenous, and, save the Bavenda, all arc 
immi^ants since c, 1817-1820, when the greater part of the 
then inhabitants were exterminated by the Zulu chief Mosi- 
likatzc (see S History), After that event Basuto entered the 
country from the south, Ikchuana from the west and Swazi, 
Zulu, Shangaan and other tribes from the east and south-east. 

The Basuto, who number 410.020 and form 40 of the total 
population, are now found mostly in the central, northern and north- 
eastern districts, forming in Lydenburg about (>7 and in /.oiit- 
pansiicrg about 50% of the’ inhabitcints. The ikchuana, who 
mimluT (•4,751, are almost confined to the western and south western 
districts. 

Next, numerically, to the Basuto and Bechuana peoples are the 
tribes known collcciively as Transvaal Kaffirs, of whfini there were 
159,8(>o enumerated at the 1904 census. Alto'*e1h(‘r the Transvaal 
Kaffirs form 50 of the inhabitants of Watc'iiuTg di.slrict, 30% oi 
Zoutpansberg district and of Middelburg district, /ulus number 
75.O01 and form 54'!,, of the population in Wakkerslrooin district and 
18 % in Standerton district. IClsewhere they .ari? very tldnly repre- 
sented, Sw'azis form more than half the total population of the 
Barberton and Krmelo districts and are also numerous in WakUer- 
stroom. In Barberton, l.ydenbiirg and /oul])ansl)erg districts 
Shangaan and other cast coast tribes arc settled, 80, 8;^ being retiinied 
as born in the Transvaal. The Shangaan are rneinbers of a Bantu 
tribe from the Dclagoa Bay region wlio took retir e in the 'Fransvaal 
between i8()o and i8(>2 to e.scape /iilii raids. 'Miey were for some 
lime ruled by a I'orluguesi*, JoiTo Albasini, who hatl adopted native 
customs. Since 1873 Swdsjj J rotestnnt mi.ssionaries have lived 
among them and many of the Shnneanns are (.'hrislians and civilized. 
Several othijr ICast Coast tribes, such as the Bankuna, arc ol mixed 
/ulu and Shangaan blood. Among t!ie mi.\ed and oilier coloured 
races in the census returns figure 1592 Jhislnuen, 3507 llottenlots 
and IT47 Koranna; these people are found chielly in the south- 
w'cslern rcions and are remnants of the true ahori; inal pojmlation. 

Besides tlio Irilx^s wliose home is in tlie Transvaal considerable 
niimber.s of natives, chielly members of Ea.st Coast liibes, ('a]»( 
Kaffirs and Zulus, go to the Witw'atersrand to \vc)rk in the gold 
and other mines. In all there were, in 1904, 13.5.042 Bantus in the 
country born elsewhen*. Many East Coast na.ti^'^.^s after w'orking 
in the mines set lie in the norilicrn dTaiisvaal. Of the aborig.inal 
South Africans in Uh; Transvaal, at the 1904 census, 77*^9 % were* 
born in the 'I'ransvaal. Among the abori diies the niimlier of 
females to males was 114 to 100. (See further KArriRs; Bkchu* 
anas; Zui-tfLAND; Bushmen; 11ottf..w>ts; and for lan:;uages, 
Bantu L.\.N<ii'.Acii:s.) 

The number of Asiatics in the Transvaal in April 1904 was 12,320 
including 90.^ Malays, natives of South Africa, and liritisli 

Indians. They were nearly all domiciled in the Witwaler.srand and 
in the town.s of JTetoria and Jiarberton, where they arc engaged 
mainly in trade. 

Administrative Divisions and Chief Towns, — I'he province 
h divided into .sixteen magisterial di.stricts. Zoutpansberg, 
25,654 .s(i. m.; Waterberg, 15,503 .sq. m.; Lydenburg, 9868 sq. m., 
occupy the north and n(jrth-eastern parts of the country and 
include most of the low veld areas. Jiarberton district, 5106 
sq. m., is east central. Piet Retief di.strirt (in the .south-east), 
1673 .sq. m., lies between Swaziland and Natal. Along the 
southern border, going east to w-est from Piet Retief, arc the 
districts of Wakkerstroom, 2128 sq. m.; StandtTton, 1959 
.sq. m.; Heidelberg 2410 .sq. m.; Potchefstroom, 4805 .sq. ra.; 
Wolmaransstad, 2169 sq. m., and, occupying the south-western 
comer of the province, Bloemhof 3003 sq. m. In the west are 
the districts of Lichtenbnrg, 4/1^ 7 .sq, m.; Marico, 3626 sq. m. 
and Ru.stenberg, 951 1 sq. m. The cu itral regions are divided into 
the di.stricts of Witwatersrand, 1653 sq. m. ; Pretoria, 6525 .sq. m. , 
Middelburg, 4977 sq. m.; Carolina, 1877 sq. m,; Ermclo, 2995 
sq. m. and Bethel, 1959 sq. m. It will be seen that twenty 
districts are enumerated, the.se being the divisions under the 
Boer government and still commonly used. In 1904 Bloemhof 
was offic'ally included in Wolmarans.stad; Bethel in Standerton; 
Piet Retief in Wakkerstroom, and Carolina in Ermelo. Each 
^strict is sub-divided into field-cornetcies, the cometcies 
being themselves divided, where necessary, into urtmn and 
rural areas. For parliamentary purposes the districts are 
divided into single member constituencies. The capital of the 
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provmcQ^aad of ihe Union is Pretoria^, with a population, (1^04) 
of.36|S39 (of whom 21,114 whites). Joh^esbui^, tiie 
centre of the gold-mining industry, had a population^ within 
the municipal boundary, of 155,61^ (^3*363 whites). Other 
towns within the Witwatersrand district are Germiston (29,477), 
Boksburg (14,757) and Roodepoort-Maraisburg (19,949), vir- 
tually suburbs of Johannesburg, and Krugersdorp (20,073) 
Sprigs (5270), respectively at the western and east ends of 
the district. Besides Pretoria and the towns in the Wit- 
watersrand district there are few urban centres of any size. 
Potchefstroom, in the south near the Vaal (pop. 9348), is the 
oldest town in the Transvaal. Klerksdorp (4276) is also near the 
Vaal, S.S.W. of Potchefstroom. Middclburg (5085) is the largest 
town on the railway between Pretoria and Delagoa ^y ; 
Barberton (2433), the centre of the De Kaap gold-fields, lies on 
the slopes of the Drakensberg overlooking the De Kaap valley. 

Communications, — Before j 888 the only means of communication 
was by road. In that year the government sanctioned the building 
of a *' steam tramway " — a railway in all but name — from the 
Boksburg collieries to the Rand gold-mines. In 1890 the construc- 
tion of the Transvaal section of the railway to connect I^ctoria 
with Delagoa Bay was begun, the line from Lourengo Marques 
having been completed to Komati Poort in December 1887. The 
line to Pretoria was not opened until July 1895. Meantime, in 
September 1892, the Cape railway system had been extended to 

i ohannesburg and in December 1895 the through line between 
►urban and Pretoria was completed. Since that date many other 
lines have been built. The majority of the railways are the property 
of and are worked by the state. With the exception of a few purely 
local lines they are of the standard South African gauge — 3 ft. 6 in. 
The lines all converge on Johannesburg. 'J'he following table gives 
the distances from that city to other places in South Africa* 
inland Centres — 

To Pretoria 46 miles. 

„ Kimberley 3T0 „ 

„ Bloemfontein 263 „ 

„ Bulawayo (via Fourteen Str(?ams) 970 „ 

„ Salisbury „ „ 1279 „ 

Seaports^ 

To Cape Town (via Kimberley) . . 957 miles 

„ „ (via Bloemfontein) . 1013 ,, 

,, Port Elizabeth 714 „ 

„ East London 665 „ 

„ Durb in 483 „ 

„ Lourenvo Mar(|ue.s (via Pretoria) . 396 „ 

Besides the lines enumerated the other railways of importance are ; 
(i) A line from Johannesburg eastward via Springs anil Breyten 
to Machad dorji on the l*retoria-Delagoa Bay railway. (2) A line 
68 m. long from Witbank. a station on the Pretoria- Delagoa Bay 
line, to Brakpan on the Spring’s line. By (i) the distance between 
Johannesburg and I.ouren9.o Marques is 364 m., by (2) 370 m. A 
continuation of the Springs-Breyten line eastward through' Swaziland 
to Delagoa Bay will give a second indipendent railway from that 
port to the Rand, some 60 m. shorter than the route via I^ctoria, 
while from Breyten a line (90 m. long) runs south and oast to lirmelo 
and Hot Reticf. (3) A line from Krugersdorp to Zecrust (12B m.). 
(4) A line from I^etoria to Rustenburg (61 m.). (5) A line from 

Pretoria to Pietersburg (T77 m.). This line was continued (191a) 
north-west to cHect a junction with (0) the Sclati railway, wtUch, 
starting from Komati Poort, runs north-west and was in 1910 
continued to Leydsdorp. North of the j unction with the Hetersburg 
line the railway goes towards the Limpopo. (7) A line from Belfast 
on the Pretoria'Delagoa Bay railway to Lydenburg (65 m.). (8) A 
line from Potchefstroom to Lichtenburg (70 m.). 

There is an extensive telegraphic system linking the towns of 
the province to one another, and, through the surrounding countries, 
with Europe and the rest of the world. There is inland communica- 
tion via Rhodesia with British Central Africa and Ujiji on Lake 
Tanganyika. The telegraph lines within the Transvaal have a 
length of about 3000 m. There is a wcll-organizecl postal service 
with about 400 othces. In connexion with the postal services to 
outlying districts there is a public passenger service by mailcarts. 
In the Pietersberg district zebras are occasionally employed. 

Mineral Resources, — The Transvaal, the principal gold pro- 
ducing country in the world, is noted for the abundance and 
variety of its mineral resources. The minerals chiefly mined 
besides gold are diamonds and coal, but the country possesses 
also silver, iron, copper, lead, cobaJt, sulphur, saltpetre and 
many other mineral deposits. 

Gold , — The principal gold-bearing reefs are found along the 
Witw ateramnd {** Th e Rand **) . Probably connected with the Rond 

* For projected rout''s. shortenin '^ the iourncy between Europe 

and Johannesburg, see ifae Gang. Journ,, Dec. 19x0. 


; reels ore the gold-bearing rocks in the Klerksdoxp, Potchefstroom 
and Venterskroon districts. Other auriferous zeefs are found all 
along the eastern fosoarpment of the Drakensberg and are worked 
in the De Kaap (Barb^on) district, on the Swaziland frontier, in 
the Lydenburg district, in the MurJhison Range anJ in other places 
in the Zou^nsberg. Goldfields also exist in the Waterberg and 
on the western frontier in the Marieo district (the Malmani -fields). 
The total value of the gold extracted from mines in the Transvaal 
up to the end of 1909 was about ;£246,ooo,oeo. 

a. The Witwatersrand and Neighbouring MiHes,^The Rand reefs, 
first mined in 18B6, cover<a large area. The main reef, continuously 
traced, measures about 62 m. and runs m an east and west dii'ection. 
The gold is found in minute .particles and in the richest ores the 
metal is rarely in visible quantities before treatment. In many 
places the mam reef lies at a great depth and some bore-holes are 
over 5500 ft. deep. The yield of the iRand mxites. in 1887 but 
23,000 oz. rose in t 88H to 208.000 oz. in 1892 the yield was 
1,2X0,000 oz. : in iSqf) it exceeded 2,280,000 oz. and in 1898 
was 4,295,000 oz. The war that followed prevented the proper 
working of the mines. In 1905 when a full supply of labour was 
again available the output was 4,760,000 oz., in which year the' 
sum distributed in dividends to shareholders in the Rand mines 
was over /'4, 800, 000. The total output from the Hand mines up 
to the end of 1908 was 56,477,24002. (see Gold atid Johannes- 
burg). The Klerksdorp and Potchefstroom gold-fields, known also 
as the Western Rand, were proclaimed in 1887 and up to the close 
of 1908 had yielded 446,224 oz. 

b. The De Kaap (Barberton) Fields. — Gold was discovered in thi.s 

district of the Drakensberg in 1875, but it was not until 1884 that 
the fields attracted much attention. The mines arc, in general, 
situated on the slopes of the hills and arc easily opened up by adits. 
The reefs arc narrower than those of the Rand, and the ore is usually 
very hard. The output, 35,000 oz. in 1889, 121,000 oz. in 

1896. but only 43,000 oz. in 1905. The total production (includ- 
ing the Komati and Swaziland fields) to the end of 1908 was 
1,097,685 oz. 

c. The Lydenburg and Other Fields.' — The Lydenburg fields, re- 
ported to have been worked by the Portuguese in the 17th century, 
and rediscovered in 1869. though l}nng at an elevation of 4500 
to 5000 ft. are alluvial — ^and the only rich alluvial goldfields in South 
Africa. The ground containing the gold is soil which has escaped 
denudation. Though several large nuggets have been found (the 
largest weighting 215 oz.), the total poduction is not great, the 
highest output obtained bv washing being worth about ^£300, 000 
in one year. Besides the alluvial deposits a little mining is'earried 
on. gold being present in the thin veins of quatrtz which cross the 
sandstone. The duel centres <i)f the fields are Lydenburg, Pilgrims 
Rest and Spitzkop. The total output of the Lydenburg fields up 
to the end of 1968 is estimated at 1,200,000 oz. Farther north, 
in the Zontpansberg and on its spurs are the 'little-worked mines 
generally known as the Low Country gold-fields. Near Hetersbiirg 
in the Xoutpansberg is the Eersteliiig, the first mine worked in the 
Transvaal. Operatkms began in 1873 but in 1880 the machinery 
was de.stroycd by the Boers. It was not until 1904 that prospecting 
in the neighbourhood was again undertaken. The fields in the 
Waterberg and along the Malmani river are very small producers. 
The total yield to the end of 1908 of the Zoutpansberg, Low Country 
and other minor fields was 160,535 oz. 

Diamonds. — The chief diamond-fields are in the Pretoria district. 
The ground was di.scovered to be diamondifexwiis in 1897, but it 
was not until 1WD5. when mining began on Ihe Premier mine, situated 
20 m. north east of I'retoria, that the wealth of the fields was proved. 
The site of the i Ycmier mine had been recognized as diamond bearing 
in March 1898. The owner of the land, a Boer named IMnsloo. 
refused to allow experimental spadework, Imt after the conclusion 
of the Anglo- i^ocr war in 1902 sold .his property for £33,000 to 
T, Cullinan (a Cape colonist and one of the chief contractors in tlie 
building of Johannesburg), whose faith in the richness of the ground 
was .speedily justified. In J une 1 903 mining began and the diamonds 
found in the first five months realized over £go,ooo. OXi the 27th 
of January 1903, the largest diamond in the world, weighing 3025^ 
carats, over x} lb avoirdupois, w'os found in the mine and named 
the Cullinan. The Premier mine is of the same character as the 
diamond mines at Kimberley (see Diamond), and is considerably 
larger. The area of the •' pipe " containing blue ground is esti- 
mated at 350.000 sq. yds. 

Besides die Pretoria fields there are diamondiferous areas (alluvial 
diggings) in the Bloemhof district on the Vaal River north-east oi 
I^mberley, and in other regions. In 1898 the out])ut for the whole 
of the Transvaal was valued at ;£44,ooo. The output since the 
opening of the Premier mine has been: 1903-1904, /685.720; 
1904-1905, ^1,198,530; i905-‘a9o6, fy66 229; T9fjfi-i9oy, ;i2,*03>5ii ; 
1907-1908, 41.879, 551; 1908-^oQ, 41,295.296. 

Coal and Other Minerals. — ^There are extensive beds of good coal, 
including thick seams of steam coal near the Rand and other gold- 
fields. Coal appears to have been first discovered in the neighbour- 
hood of Bronkhorst Spruit between the Wil^e and Olifaxtts rivers, 
where it was so near the surface that farmers due it up for their 
own use. In T887 coal was found at Boksburg In the Eai^ Rand, 
and a mine was at once started. The principal collieries are those 
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at Bolcafbvig and at Bmkpan, also on the East Rand, witii a eoid 
area of 8400 aoros; at Vereeniging and Klerksdorp, neax the VaaL; 
at Watervaal, 12 -m. north of Bretoria; and in the Middelburg distxict, 
between I^etoria and Lourenco Marques, Like that of Natal the 
Transvaal coal burns with a «iear flame and leaves little ash. The 
mhieB ave free from ga^ and fire damp and none is more than 500 ft. 
deep. Tfaie output in 1693. the first yesur in which statistics are 
available, was 548,534 tons (of 2000 tb); in 1898 it was 2,907,808 
tons, and for the year ending 30th of June 1909 was 3,312.413 tons, 
valued at £$$1 ,150. 

Iron and copper are widely distributed. The Yzerberg near 
Marabastad in the Zoutpan^rg consists of exceedingly rich iron 
ore, which has been smelted by the natives for many centuries. Silver 
is found in many districts, and mines near Pretoria have yielded 
in one year ore worth ^^30,000. 

Salt IS obtainable from the many pans in the plateaus, notably 
in the Zout(sait)pansberg, and was formerly manttfaotured in 
considerable quantities. 

Agricuiture , — Next to mining agriculture is the most important 
industry. At the census of 1904 over 500,000 persons (excluding 
young children) . or 37 % of the population, were returned as engaged 
in agriculture. Sonic 25 % more women than men were so employed, 
this preponderance l>eing due to the large number of Kaffir women 
and the few native men who work in the mealie fields. The chief 
occii7>ation of the majorit^^ of the white farmers is stock- raisii]^. 
The high veld is admirably adapted for the rai.sing of stock, its 
grasses being of excellent quality and the climate good. Even 
iTetter pasture is found in the low veM, but there stock suffers in 
summer from many endemic diseases, and in the more nortliorly 
regions is subject to the attack of the tsetse fly. The banken velS 
is also unsuited in summer for horses and sheep, thougji cattle thrive. 
Much of the stock is moved from the lower to the higher regions 
according to the season. Among the high veld farmers the breeding 
of merino sheep is very popular. 

The amount of land "under cultivation is very small in comparison 
with the aClrea of the province. In 1904 only 951 ,802 acres, or i '20 % 
of the total acreage was under cultivation, and of the cultivated 
land nearly half was farmed by natives. The small proportion of 
land tilled is due to many causes, among which paucity of popula* 
tions is not the least. M’orcovei while large areas on the high veld 
are suitable for the raising of crops of a very varied character, in 
other districts, including a great part of the low void, aralde farming 
is impossible or unprofitable, Many regions sulfci’ jicrmanently 
from deficient rainfall ; in others, <)wing to the absence of irrigation 
works, the water supply is lost, while the burning of the grass at 
the end of summer, a practice adopted by many farmers, tends to 
impoverish the soil and render it arid. The country suffers also 
from periods of excessive heat and general drought, while locusts 
occasionally sweej) over the land, devouring every green thing. In 
some seasons the locusts, both red and brown, come in enormous 
swarms covering an area 5 m. broad and from 40 to 60 m. long. 
The chief method employed for their destruction is spraying the 
swarms with arsenic. The districts with the greatest area under 
cultivation are Heidelberg, Witwatersrand, Pretoria, Standerton 
and Krugersderp. The chief crops grown for grain are wheat, 
maize (mealie) and kaffir corn, but the harvest is inadequate to 
meet l^al demands. Maize is the staple food of the Kaffirs. 
Since 1906 an important trade has also arisen in the raising of 
mealies for export by white farmers. Oats, barley and millet 
are largely grown for forage. Oats are cut shortly herfore reaching 
maturity, when they are known as oat-hay. The chief vegetables 
grown are potatoes', pumpkins, carrots, onions and tomatoes. 

Fruit-farming is a thriving industry, the slopes of the plateaus 
and the river valleys being specially adapted for this culture. At 
the census of 1904 over 3,032,000 fruit trees were enumerated. There 
were 163,000 orange trees and nearly 60,000 other citrus trees, 
430,000 ^ape vines, 276,000 pine plants and 78,000 banana jfiants. 
Oranges arc cultivated chiefly in the Rustenburg, Waterberg, 
Zoiitpansbcrg and Pretoria districts, grapes in Potchefstroom, 
Pretoria and Marico, as well as in the Zoutpansberg and Waterberg, 
to which northern regions the cultivation of the banana is confined. 
In the tropical district of the Limpopo valley there is some cultiva- 
tion of the cofiee-tree, and this region is also adapted for the growing 
of tea, sugar, cotton and rioe. Tobacco is grown in every district, 
but chiefly in Hustenburg. Of the 3,052,0^ lb of tobacco grown 
in 1904, Rustenburg produced 884,000 1 b. 

A department of agnculture was established in 1902, and through 
its efiorts great improvements have been made in the methods of 
farming. To further assist agriculture a land bank was established 
by the govenunent in 1907 and an anicuitural coHege in 19x0. 

Lund Settlfmeni , — ^The land boara is a government department 
charged with the oon^l of Crown lands leased to flettler.s on easy 
terms for agricultural purposes. Between 1902 and 1907 about 
550 ibix&ihcs were placed on the land, their holdings aggregatiag 
over 500,000 acres. The Crown lands cover in all about 21.500 000 
acres. Large areas of these <laads, especially in the northern districts, 
are used as native reserves. 

(Hhef /adasSriss.-- There are few manufacturing undertakings 
other than those connected with mining, agriculture and the develop- 
ment 0f Johaiifieetwrg. There is a large factoiy for the supply /of 


dynamite to the gold-mines. The building and construction txade 
is an important industry on the Rand, where there arc also brick- 
works, iron and brass foundries, breweries and distilleries. There 
are a number Hour mills and jam factories in various centres. 
A promising home industry, started under English auspices alter 
the war of 1899-1902, is the weaving by women of rugs, carpets, 
blankets, &c., from native wool. 

Export and Import Trade, — Before the discovery of gold the trade 
of the Transvaal was of insigniiicant pro] tortious. THhis may be 
illustrated by the duties paid bn imports, which in x'88o amounted 
to ;£3 o,3o 6. In 1 887 when the gold- mining industry was in its infancy 
the duty on imports had risen to 190,792, and in 1897, when the 
industry was fully developed, to ^1^289,0^9. The An,<7!o-Boer War 
completely disorganised trade, but the close of the contest was marked 
by fcvoriim actirity and the customs receipts in 1902-1903 rose to 

276,658. A period of depression followed, the average annual 
receipts for the next three years being ;(i,()83,i59. In 1908-1909 
they were ;£i,588,96o. 

The chief exports are gold and diamonds. Of the total exports 
in 1908, valued at j(;33,.323f«oo, gold was worth /zy, 643, 000 ancl dia- 
monds /t, 977,000. Next in value came wool (f22iy,QW)), horses 
and mules (;fi 10,000), skins, hides and horns (jf 106,000), tobacco 
(;(89 ,ooo), tin, coal, copper and lead. I'he gold and diamonds are 
sent to England via Cape Town; Die other exports go ehielly to 
Dclagoa Bay. The imports, valued at 16,1 9(1,000 In 1908, include 
goods of every kind. Machinery, provisions, largely in the form 
of tinned and otherwise preserved food, and liquors, clothing, textiles 
and hardware, chemicals and dynamite, iron and steel work and 
timber, and jewelry arc the cliief items in the imports. Of the 
imports about 50 % comes from Great Britain and about 20 % from 
British colonies (including other South African slates). Half the 
imports reach the 'rransvaiil through the Portuguese port of Loumi^o 
Marques, Durban talcing 25 % and the Cape ports the reiuaijider. 
There is free trade between the Transvaal and the other British 
possessions in South Africa, and for external trade they all adhere 
to a Customs Union which, as fixed in i9o(), in pisses a general 
ad valorem duty of 15 % on most goods save nuichinery, on which 
the duty is 3 %. A rebate of 3 % is granted on imports from Great 
Britain. 

CQnstUuiion,—l\\Q existing; constitution dates from 1910. 
The province is represented in the Union i’ailiainent by e ght 
senators and thirty-six members of the Douse of Assembly, 
For parluimcntary purposes the pro\'in(*(‘ is divided nto sin^Jc- 
memlier constitm ncics, Every adult white male '• /jitish .si hjeci 
is entitled to the franidiise, subject to a six mtniis’ residenUul 
qualification.^ There is no pioperty qualific'at’on. Allelcciors 
are eligible to the assembly. Voters arc i eg, stored benniul.’y, 
and every five years there i.s an automatic redistribution ui 
scats on a voters’ basis. 

Central Government.— Aiiht head of the executive is a provincial 
administrator, appointed by the Union ministry, who holJs (office 
for five years and is a&sisted by an executive committee of four 
members elected by the provincial council. The provincial council 
consists of 36 members elected for the same constituencies and 
by the same electorate as are the members of the House of 
Assembly. The provincial council, which lias strictly local 
powers, sits for a statutory period of three years. 'J'he control 
of elementary education was guaranteed to the provincial 
council for a period of five years from the establislunent of 
the Union. 

In May 1903 an inter-oolonial council was established to 
deal with the administration of the railways in the Transvaal 
and Orange River Colony (Icnown as the Central South African 
railways), tlwj South African constabulary and other matters 
.common to the Orange River and Iransvaal colonies. This 
council was presided over by the governor of the Transviuil and 
formed an important part of the administrative machinery. 
By agreement between the two colonies the oouncil was dis- 
solved in 1908. In 1910 the control of the railways passed to 
(the harbours and railway board of the Union of South Africa. 

Local Government — The unit of administration is the field- 
cometcy. The semi-military organiaation of these divi.sions, 
which existed under the South African Republic, has been 
Abolished, and field-cornets, who are nominated by the pror 
vincial gavemment, are purely civil officials charged with the 
registration of voters, hutbs and deaths, the maintenasice of 
public roads, &c. The chief local authorities are the municipal 
bodies, many ^ municipalities ” being rural areas centred 
round a small town. The municipal boards possess very 

^ The number ofelectars at the first registration (1907) was 1195^363. 
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wide powers of local government. The Witwatersrand munici- 
palities are for certain purposes combined into one authority^ 
and rq)resentatives of these municipalities, together with repre- 
sentatives of the chamber of mines, compose the Rand water 
board. The basis of municipal qualification is ownership of 
real property of the value of £ 100 , or the tenancy of premises 
of the value of ^300, or annual value of £24. Neither aliens 
nor coloured British subjects can exercise the franchise. 

Finance , — In 1883, before the Rand goki'xnines had been found 
revenue and expenditure were about /i 50,000; in 1887, when the 
mines were beginning to be developed, the receipt were ;f068,ooo and 
the expenditure /72 j ,000; in 1889 the receipts liad risen to ,577,000 
and the expenditure to ^1,226,000. In 1894 the receipts first 
exceeded two millions, the figures for that year being : revenue 
^2,247,000, expenditure ;{i,734,ooo. The figures for the four follow- 
ing years were 


1895 

Revenue, 

Expen&ituve. 

£3,530,000 

£2,679,000 

1896 

£4,8()7,()0() 

071,000 

1897 

£4,480,000 

/4.394.OOO 

1898 

£3,9«3 .ooo 

jt 3 , 97,>‘'“0 


The public debt of the Boer government was ;f2 ,500,000. In 
1899 war broke out and the finances of the country were disorganized. 
The accounts of the colony began, for normaf purposes, with the 
year ending the ^oth of June 1903, and ended in June 1910 on the 
establishment of the Union. In May 1903 a loan of ;i35, 000,000, 
guaranteed by the imiierial government and secured on the general 
revenues of the Transvaal and Orange River colonies, was issued 
to the extent of /30, 000, 000, the balance being raised about the 
middle of 1904. This loan bears interest at 3 % per annum, with 
a sinking fund of 1 %, and as to the ;f3Q,o()o,ooo was issued at 
par, the ;£5, 000,000 being put uj) lo tender and realizing an average 
price of ^98, 1 os. 3d. The principal lioad in the allocation of this loan 
was the purchase of the railways in the two colonics at a cost of 
/r3,52o,()()(), while an additional A, 958, 000 was devoted to the 
building of new lines, purchases 01 rolling stock, &c. Tlic debt of 
the South African Repul die was ])ai<l oil ; ^342, 000 went to make 
goful the deficit on the administration for 1901-1902; the sum of 
/; 1,50 1,000 was paid to burghers of the Cape Colony and Natal as 
compensation for war losses; 000,000 was devoted to land settle- 
ment schemes and ;{2, 000,000 to public works other than railways, 
'i'lic railways were tr(*ated as the common property of both colo- 
nies, and to administer them and other common services the inter- 
colonial council was created. In addition to the charges enumerated 
^5,000,000 were spent out of the loan on rq)atriation and comjjcnsa- 
tuin " of burghers who had suffered during the war.^ In acidilion 
to the /35, 000, 000 guaranteed loan of 1903-1904 two small loiins 
for land settlement and public works, together amounting to ^^254, 800, 
were issued, and in 1907 an imjjerial guarantcM* was given for the 
raising of another loan, of 3,000, 000, liy the colonial government. 
The act authorizing the loan devoted £2,500,000 to the establishment 
of a land and agricultural bank, and £2,500,000 to railways, public 
works, irrigation and agricultural settlement and development. 
The loan was raised, as to ;f4.ooo,ooo, in January 1909, the average 
price obtained being £90, 3.S. yd. 

The chief sources of revenue are customs, mining royalties, 
railways, native revenue (poll tax and passes), posts and tele- 
graphs, stamp and transfer duties, land revenue and taxes on 
trades and professions. A tax of 10 % is levied on the annual 
net produce of all gold workings (proclamation of 1902) and tlie 
government takes 60 % of the profits on diamond-mines. In 
1907 an excise duty was, for the first time, levied on beer. The 
principal heads of expenditure are on railways and other public 
works, including posts and telegraphs, justice, education, police, 
land settlement and agriculture generally, mines and native 
affairs. In June 1910 the control of state finance passed 
to the Union parliament, but the Transvaal provincial council 
is empowered to raise revenue for provincial purposes by direct 
taxation and, with the consent of the Union government, to 
borrow money on the sole credit of the province. 

In the five years 1902-1907 the average annual receipts and 
expenuiture amounted to £4,500,000, exclusive of the sums 
received and expended on account of the loans mentioned. 
The inter-colonial council received and spent in the four years 
1903-1907 over £21,500,000, including some £3,500,000 paid 
in from revenue by the Transvaal and Orange River colonies 
to make good deficits. Fully two-thirds of the revenue and 

^ Besides this ,^5,000.000 an additional sum of ;f9,5oo,ooo was 
spent by the imperial government in relieving the necessities of 
those who had suffered durinEr the w^ar, but of this £^^500,000 the 
sum of £2,500,000 was in payment for goods received. 


expenditure of the Council was derived from and spent upon 
the Transvaal, so that had the accounts of the two colonies been 
entirely distinct the figures of the Transvaal budget for 1903- 
1907 would have balanced at about £8,500,000 a year. In July 
1907 when the control of the finances passed into the hands of 
the Transvaal legislature the credit balance on the consolidated 
fund was £960,000. In 1908 the inter-colonial council was 
dissolved, but the railways continued to be administered 
as a joint concern by a railway board on which the governments 
of both colonies were represented. This board in 1910 handed 
over its duties to the harbour and railway board of the Union. 
The Transvaal revenue (apart from railway receipts) in 1908- 
1909 was £5,735,000, the corresponding expenditure £4,524,000. 
Tlie budget figures for 1909-1910 were: revenue £5,943,003; 
expenditure £5,231,000. The diamond revenue yielded £235,000 
and the gold profits tax £965,000. The balance handed over 
to the Union government was £1,015.000. 

Justice , — The laws are based on Roman-Dutch law, as modified 
by local acts. Courts of first instance are presided over by magis- 
tratc.s, the whole colony being divided into sixteen magisterial 
wards. There is a provincial division of the Supreme Court of 
South Africa sitting at Pretoria (consisting of a judge president 
and six puisne justices) with original and appellate jurisaiction in 
civil and crimina.1 matters. A local division of the Siijireme Court, 
formerly known as the Witwatersrand high court (consisting of 
one or more judges of the Supreme Court) sits permanently at 
Johannesburg and has civil ana criminal jurisdiction throughout 
the Rand. Circuit courts are held as occasion requires. 

Po/iVc. — Pre toria and Johannesburg have their own jiolico forces. 
The rest of the province is policed by the South African conslal.ulary, 
a body 3700 strong, to which is also entrusted customs preventive 
work, fife brigade work and such-like functions. 

Education,— Sincet 1910 education other than elementary is under 
the control of the Union parliament. The provincial council is 
responsible for elementary education. At the head of the permanent 
staff is a director of education. School boards and district committees 
are formed, but their functions arc almost entirely advisory. In 
accordance with the terms of the Education Act of 1907 of the 
Transvaal colony, state schools are provided for the free instruction 
of all white children in elementary subjects. Attendance at school 
between the ages of 7 and 14 is, with certain exceptions, compulsory. 
The medium of instruction in the lower standards is the mother 
tongue of the children. Above standard iii. English is the medium 
of instruction. No religious tests are imposed on teachers and re- 
ligious teaching is confined to undenominational Bible teaching. No 
government grants are given to private schools. (In 190O members 
of the Dutch community CvStablished a " Christian National Educa- 
tion " organization and 0]>encd a number of denominational schools.) 
Secondary education is provided in the towns, and high schools 
arc maintained at Pretoria, Johannesburg and Potenefstroom. 
Tliere are University colleges at Pretoria and Johannesburg. 
Education of the natives is chiefly in the hands of the missionaries, 
but the government gives grants-in-aid to over 100 schools for natives. 
At the census of 1904 the natives able to read formed less than 1 % 
of the population. At the same census 95 % of the white pojmlation 
over 21 were able to read and write; of the whites, between the ages 
of 5 and 14, 59 % could read and write. 

State schools for white children were established by the Boer 
government, and in the last year (1898) before the British occupation 
there were 509 schools and 14,700 scholars, the education vote 
that year being £226,000. In 1902 the property vested in various 
school committees was transferred to government and control of 
the schools vested in a departmemt of state. In 1909 there were 
670 government elementary schools, with more than 42,000 scholars. 
In 1907-1908 the education vote exceeded £500,000. 

Religion , — Of the total population 26*69 % are Christians, and 
of the Christians 80 % aie whites. No fewer than 70 % of the 
people, including the bulk of the natives, arc officially returned as 
of no religion." Of the 336,869 Christians 69,738 were natives. 
Nearly half of the white community, 142,540 persons, belong to 
one or other of the Dutch Churches in tlic Transvaal, but they 
have only 4305 native members. Of Dutch Churches the first and 
chief is the Nederduitsch Hervormde Kcrk, founded by the Voor- 
trekkers and originally the State Church. The others are the Nodcr- 
duitsch Gereformeerde Kerk, an offshoot of the Church of the same 
name at the Cape, and the Gereformeerde Kerk (the " Dopper " 
Church) with some 15.000 members and adherents in the Transvaal. 
The *' Dopper " Church, an offshoot of the Separatist Re- 
formed Church of Holland, is distinguished from the other Dutch 
Churches in being more rigidly Cal ^inistic and " Biblical," and 
in not using hymns. A Scouts " Church was formed at the end 
of the war of 1899-1902 by burghers who had previously acted ad 
" National Scouts " and were ostracized by the svnods of their former 
Churches. After some years of friction ** National Scouts " were 
however readmitted, on terms, to their former membership. 
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The Anglicans number 67,882 (including 1.^033 natives), and are 
19 % of the European population. At the head of the community 
is the bishop of Pretoria* Next in numbers according to Euroiiean 
membersliip among the I’rotcstant bodies are Presbyterians, 19,821 
(including 1194 natives)^ and Methodists 37,812 (including 20,648 
natives). The Luthcians are the chief missionary body. Of a 
total membership of 24, 1 75 only 5770 are European. The Protestant 
European community amounts altogether to 35 % of the wliite 
population. The Roman Catholics number 16,453 (including 2005 
natives) and form 5 oi the European population, and the Hebrews 
15,478 or 5 ’34 % of the European inhabitants. 

Defence. — A strong garrison of the Britivsh army is maintained 
in the province?, the headtiuarters of all the imperial military forces 
in Soutli Africa being at Pretoria. Thc.se forces are under the 
command of a lieutenant-general, who, hoAvever, acts under the 
supreme direction of the governor- general. The Tran.svaal forms 
a distinct district command under a major-general. 

A volunteer force was established in 1904, for service within the 
Transvaal, or wherever th<? interests of the country might reejuire. 
The force, disciplined and organizctl by a permanent staff of officers 
and non-commissioned oftict'rs of the regular army, is about 0500 
strong, and consists of a brigade of artillery, four mounted, tlirec 
coni}>osite and four infantry corps, a cyclist coq>s, &c. There arc 
also cadet companies some 3000 strong. (F. R, C.) 

History 

A. Foundation of the Republic. — At the beginning of the 
19th century tlie country now known as the 'Iraiisvaal was 
inhabited, apparently somewhat .spar.sely, by Bavenda and other 
Bantu negroes, and in the south-west by wandering Bu.shnien ! 
and Hottentots. About 1817 the country was invaded by iht* : 
chieftain Mosilikatze and his impis, who were fleeing from the , 
vengeance of Chaka, king of the Zulus. The inhabitants were ■ 
unable to witlxstand the attacks of the diseijilined Zulu warriors — ■ 
or Matabele, as they were henceforth allied — by whom large ; 
areas of central and western Transvaal were .swept hare. The ; 
remnants ol the Bavenda retreated north to the Waterberg ; 
and Zoutpansberg, while Mosilikatze made his chief kraal at 1 
Mosega, not far from th(* site of the town of Zeerust. At that 
time the region between the Vaal and Limpopo was scarcely 
known to Europeans, la 1829, however, Mosilikatze was 
visited at Mosega by Robert Moffat, and between that date 
and 1836 a few British traders and explorers visited the country 
and made known its principal features. Such was the situation 
when Boor emigrants first crossed the Vaal. 

The causes which led to the exodus of large numbers of 
Dutch farmers from Cape Colony arc di.scussed elsewhere (.sec 
South Africa and Capis Colony). Here it i.s only nece.ssary 
to state that the V oortrekkers were animated by an intense 
de.sirc to be altogether rid of British control, and to be allowed 
to set up independent communitic.s and govern the natives 
in such fashion as they .saw fit. The first party to cro.ss the 
Vaal consisted of 98 persons under the leadership of Louis 
Trichard and Jan van Rensburg. They left Cape Colony in 
1835 and trekked to the Zoutpansberg. Here Reasburg's party I 
separated from the others, but were soon afterwards murdered 1 
by natives.^ Trichard's party determined to examine the j 
country between the Zoutpansberg and Delagoa Bay. Fever 
airricd off several of their number, and it was not until 1838 
that the survivors reached the coast. Eventually they pro- 
ceeded by boat to Natal. Meantime, in 1836, another party 
of fanners under Andrics Hendrik Potgietcr had establi.shed 
their headquarters on the banks of the Vet River. Potgieter 
and some companions followed the trail of Trichard’s party as j 
PotMMer ^ Zoutpansberg, where they were shown 
gold workings by the natives and saw rings of ! 
gold made by native workmen. They also ascertained that a 
trade between the Kaffirs and the Portuguese at Delagoa Bay 
already existed. On retumii^ to the Vet, Potgieter learned that 
a hunting party of Boers which had crossed the Vaal had been 
attacked by the Matabele, who had also killed Boer women and 
children. This act led to reprisals, and on the 17th of January 
1837 a Boer commando surprised Mosilikatze’s encampment at 
Mosega, inflicting heavy loss on the Matabele without themselves 

^ Two small children were spared and brought up as Kaffirs. In 
1867 they were given over to the Boer government by the Swazis, 
who had acquired them from their captors. 


losing a man. In November of the same year Mosilikatze 
suffered further heavy losses at tlie hands of the Boers, and 
early in 1838 he fled north beyond the Limpopo, never to 
return. Potgieter, after the flight of the Matabele, i.ssued a pro- 
clamation in which he declared the country which Mosilikatze 
had abandoned forfeited to the en\igrant farmers. After the 
Matabele peril had been removed, many farmers trekked 
acro.ss the Vaal and occupied parts of the district left derelict, 
Into these depopulated areas there was also a considerable 
immigi'ation of Basuto, Bcchuana and other Bantu tribes. 

The first permanent white settlement north of the Vaal was 
made l)y n party under Potgieter's leadership, 'that com- 
mandant had in March 1838 gone to Natal, and had 
endeavoured to avenge the massacre of Piet Reticf and his com- 
rades by the Zulus. Jealous, however, of the preference shown 
by the Dutch farmers in Natal to another commandant (Gcrt 
Maritz), Potgieter speedily recrossed the Drakensberg, and in 
November 1838 he and his followers settled by the banks of the 
Mooi River, founding a town named PotchefstriK)m in honour 
of Potgieter. This party instituted an elementary form of 
government, and in 1840 entered into a loo.se confederation with 
the Natal Boers, and also with the Boers south of the Vaal, 
whose head(iuorters were at \Vinl)iirg. In 1842, however, 
Potgieter’s party det'lined to go to the help of the Natal Boers, 
then involved in conflict with the Hriti.sli. Up to 1845 Pot- 
gieter continued to (?xercise authority over the Boer communities 
on both sides of the Vaal. A cletcTmination to keep clear of 
the British and to oi)tain a(^c(?ss to the outtT world through an 
independent channel led Potgieter and a considerable number of 
the Potchefstroom and Winhnrg burghers in 1845 to migrate 
towards Delagoa Bay. Potgieter s(*ttled in the Zoutpansberg, 
while other farmers chose as headjuarters a place on the inner 
slopes of the Drakensberg, where tiny found(?d a village called 
Andries Ohrigstad. It proved fever-ridden and was abandoned, 
a new village being laid out on higher ground and named Lydcn- 
burg in memory of their sufferings at the ai)andoncd settlement. 

Meantime the southern districts abandoned by Potgieter and 
his comrades were (KHtu[)ied by other Boers. These w(M'e joined 
in 1848 by Andries VV. J. Pretorius (7.7^), who became com- 
j mandant of the Potchefstroom settlers. When the British go- 
! vernment decided to recognize the independence of the Transvaal 
: Boers it was with Pretorius that negotiations were TheSnad 
I conducted. On the 17th of January 1852 a con- 
I venlion was signed at a farm near the Sand 
i River in the Orange SQ\^ereignty by assistant commissioners 
j nominated by the British high commissioner on the one hand, 

I and l)y Pretorius and either Jloers on the other. I’he first clause 
I was in th(! following terms ; — 

The assistant commissioners guarantee in the fullest manner, on 
the part of the British government, to the emigrant farmens beyond 
the Vaal River, the right to manage their own atlairs, and to govern 
themselves according to their own laws, without any interference 
on the jiart of the J-lritish government, and that no encroachment 
shall he made by the said governnicnt on the territory l;eyond to 
the north of the Vaal River, with the furthc?r assurance that the 
warmest wish of tlie British government is to promote jieace, free 
trade, and friendly intercourse with the <;migrant larmers now 
inhabiting, or who hereafbfr may inhabit, that country; it being 
understood that this system of non-interference is binding upon 
])Oth parties. 

At thi.i time? there were .settled north of the Vaal about 5000 
familio.s of European extraction — about 40,000 persons, in- 
cluding young children. They had obtained independence, 
but they were far from being a united people. When Pretorius 
conducted the negotiations which led to the signing of the Sand 
River Convention he did so without consulting the volksraad, 
and Potgictcr’.s party accused him of usurping power and aiming 
at domination over the whole country. However, the volks- 
raad, at a meeting held at Rustenbiirg on the 16th of March 
1852, ratified the convention, Potgieter and Pretorius having 
been publicly reconciled on the mornirig of the same day. 
Both leaders were near the end of their careers; Potgietcr died 
in March and Pretorius in July 1853. 

Whatever their internal dissensions the Boers were united 

xxvii. 7 
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in rc^^d to what they considered their territorial rights, and 
in the interval between the signing of the Sand River Convention 
and the death of Pretorius an incident occurred significant 
alike of their claims to jurisdiction over enormous areas and of 
their manner of treating the natives. Within a few weeks 
of the signing of the convention Pretorius had asked the British 
authorities to close the ** lower road to the interior, that is 
the route through Bechuanaland, opened up by Moffat, Living- 
stone and other missionaries. Pretorius alleged that by this 
means the natives were obtaining firearms. At the same time the 
Transvaal Boers claimed tliat all the Bechuana country belonged 
to them, a claim which the British government of that day 
did not think it worth while to contest. No boundary west- 
ward had been indicated in the Sand River Conx'ention. The 
Barolong, Bakwena and other Bechuana tribes, through whose 
lands the “ lower road ’’ran, claimed however to be independent, 
among them Sechele (otherwise Setyeli), at whose chief kraal — 
Kolobeng— Lh'ingstone was then stationed. Sechele was 
regarded by the Boers as owing them allegiance, and in August 
1852 Pretorius sent against him a commando (in which Paul 
Kroger serv'cd as a field- cornel ), alleging that the Bakwena were 
harbouring a Bakatla chief who had looted cattle belonging 
to Boer farmers. It was in this expedition that Livingstone’s 
house was looted. There was little fighting, but the commando 
carried off between two and three hundred native women 
and children— some of whom were redeemed by their friends, 
and some escaped, while many of the children were apprenticed 
to. farmers. Scchele’s power was not broken, and he appealed 
for British protection, which was not then granted. The 
incident was, ho\vc\'er, but the first step in the struggle for the 
possession of that country (see Bechuanauand). It served to 
strengthen the unfavourable impression formed in England of 
the Transvaal Boers with regard to their treatment of the 
natives; an impression which was deepened by tidings of terrible 
chastisement of tribes in the Zoutpansberg, and by the Appren- 
tice Law passed by the volksraad in 1856 -a law denounced in 
many quarters as practically legalizing slavery. 

On the death of Andrics Pretoriu.s his son Marthinus W. 
Pretorius {q,v.) had been appointed his successor, and to the 
younger Pretorius was due the first efforts to end the discord 
and confusion which prevailed among the burghers -a discord 
heightened by ecclesiastical strife, the points at issue being 
questions not of faith but of church government. In 1856 
a series of public meetings, summoned by Pretorius, was held 
at different districts in the Transvaal for the purpose of dis- 
cussing and deciding whether the time had not arrived for 
substituting a strong central government in place of the petty 
district governments which had hitherto existed. The result 
was that a representative assembly of delegates was elected, 
MeAef- empowered to draft a constitution. In December 
•traam this assembly met at Potchefstroom, and for three 
Aamabiy, weeks was engaged in modelling the constitution 
laatf. country. The name ** South African 

Republic ” was adopted as the title of the state, and the 
new constitution made provision for a volksraad to which 
members were to be elected by the people for a period of 
two years, and in which the legislative f;inct ion was vested. 
The administrative authority was to bv. vested in a president, 
aided by an executive council. It was stipulated that mem- 
bers both of the volksraad and council should be members 
of the Dutch Reformed Church, and of European blood. 
No equality of coloured people with the white inhabitants 
would be tolerated either in Church or State. In re\dew'ing 
an incident so important in the histor)'' of the Tran.svaal 
as the appointment of the Potchefstroom assembly it E 
of interest to note the gis*^ of the complaint among the 
Boers wdiich led to this revolution in the |^ernment of the 
country as it had prc 'iously existed. ,In In?' HtV/ory of South 
Africa Thcal savs : “ The community of Lydenburg was accused 
of attempting to dominej^r over the w^le countn*, without anv 
other right to pre-eminence than that' of being composed of the 
earliest inhabitants, u right Wch it had forfeited by its opposi- 


tion to the general weal.” In later years this complaint w'gs 
precisely that of the Uitlanders at Johannesburg. To conciliate 
the Boers of Zoutpansberg the new-born assembly at Potchef- 
stroom appointed Steplmnus Schoeman, the commandant- 
general of the Zoutpansberg district, commandant-general 
of the whole country. This offer was, however, declined by 
Schoeman, and both Zoutpansberg and Lydenburg indignantly 
repudiated the new assembly and its constitution. The execu- 
tive council, which had been appointed by the Potchefstroom 
assembly, with Pretorius as president, now took up a bolder 
attitude : they deposed Schoeman from all authority, declared 
Zoutpansberg in a state of blockade, and denounced the Boers 
of the two northern districts as rebels. 

Further to strengthen their position, Pretorius and his party 
unsu('cessfully endeavoured to bring about a union with the 
Orange Free State. Peaceful overtures having failed, Pretorius 
and Paul Kruger placed themselves at the head of a commando 
which crossed the Voal with the object of enforcing preaidency 
union, but the Free State compelled their with- of 
drawal (see Orange Free State). Within the Mmrthiau^ 
Transvaal the forces making for union gained strength 
notwithstanding these events, and by the year i860 Zoutpansberg 
and Lydenburg had become incorporated with the republic. 
Pretoria, newly founded, and named in honour of the elder 
Pretorius, was made the scat of government and capital of 
the country. The ecclesiastical efforts at unity had not been 
equally successful. The Separatist Reformed Church of H(jlland 
had sent out a young expositor of its doctrines named Postma, 
who, in November 1858, became minister of Rustenburg. Tn 
the fv llowing year a general church assembly endeavoured 
to unite all the congregations in a common g(»vernment, but 
Postma’s consistory rejected these overtures, and from that 
date the Separatist (or Di.ppcr) Church has had an indcipendent 
existence (see ante^ 8 Relipon). Paul Kruger, who li\'ed near 
Rustenburg, became a strong adherent of ihe new church. 

Pn?t(irius, w'hilc still president of the Transvaal, had been 
elected, throi gh the efforts of his partisans, president of the 
Orange Free State. He thereupon (in February i860) obtained 
.six months’ leave of absence and repaired to Bloemfontein, in 
the h pe of peacefully bringing about a union between the two 
republics. He had no sooner left the Transvaal than the old 
Lyd«?nburg party, headed by Cornells Potgietcr, landdrost of 
Lydenburg, protested that the union would be much intmmi 
more beneficial to the Free State than to the people (jf Dh»ta» 
Lydenburg, and followed this up with the contention 
that it was illegal for any one to be president of the South 
African Republic and the Free State at the same time. At the 
end of the six months Pretorius, after a stormy meeting of the 
volksraad, apparently in disgust at the whole situation, resigned 
the presidency of the Transvaal. J. H. Grobelaar, who had been 
appointed president during the temporan^ absence of Pretorius, 
was requested to remain in office. The immediate f( llowers of 
Pretorius now became extremely incensed at the action of the 
Lydenburg party, and a mass meeting was held at Potchef- 
stroom (October i860), where it was resolved that : {a) the 
volksraad no longer enjoyed its confidence ; {h) that Pretorius 
should remain president of the South African Republic, and 
have a year’s leave of absence to bring about union with the 
Free State; (r) that Schoeman shinild act as president during 
the absence of Pretorius; (</) that before the return of Pretorius 
to resume his duties a new volksraad should be elected. 

If at this stage of their existence the real ambition of the 
Transvaal Boers was to found a strong and compact republican 
state, their conduct in opposing a scheme of union with the 
Orango Free State ^vas foolish to a degree. The cA^ents of the 
year i860, as well as of all the years that followed down to British 
annexation in 1877, show that licence rather than liberty, a narrow 
spirit of faction rather than patriotism, were the dominant in- 
stincts of the Boer. Had the fusion of the two little republics 
which Pretorius sought to bring about, and from which apparently 
the Free State was not averse, actuaHy been aocomplished in 
i860, it is more than probable that a republican state on liberal 
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lines, with some prospect of permanence and stability, mi^t 
have been formed. But a narrow, distrustful, grasping policy 
on the part of whatever faction might be dominant at the time 
invariably prevented the state from acquiring stability and 
security at any stage of its history. 

The complications that ensued on the action of the Pretorius 
party subsequent to his resignation were interminable and 
complicated. Some of the new party were arraigned for treason 
and fined; and for several months there were two acting 
presidents and two rival governments within the Transvaal. 
At length Commandant Paul Kruger called out the burghers 
of his district and entered into the strife. Ha\nng driven | 
Schoeman and his followers from Pretoria, Kruger invaded 
Potcheistroom, which, after a skirmish in which three men 
were killed and seven wounded, fell into his harids. I 
then pursued Schoeman, who doubled on his opponent and 
entered Potchefstroom. A temporary peace was no sooner 
secured than Commandant Jan Viljoen rose in revolt and 
engaged Kruger’s forces. Viljoen’s commando, with which 
Pretorius was in sympathy, was known as the Volksleger, or 
Army of the Peop e. Kruger's force Cidled itscl the SiOi tsleger 
or Army of the State. Pretorius in 1863 resigned his J^ ree State 
presidency and offering himself as mediator (nut fur the first time) 
succeeded at length in putting a period to the confused series ! 
of intestine quarrels. In January 1864 a conference, which | 
lasted six days, was held between th<i parties and an agreement 1 
was reached, lliis was followed by a new election for prrsid(‘nt, | 
and once more Pretorius was called upon to fill that office. I 
Kruger was appointed commandant-general. I 

Civil strife for a time was at an end, but the injuries inflicted | 
on the state were deep and lasting. The public funds were | 
exhausted; taxes were impossible to collect; and tlie natives 
on the borders of the country and in the mountains of the north 
had thrown off all allegiance to the state. The prestige of the 
country was practically gone, not only with tlic world outside, 
but, what was of still more moment, with her neighbour the Free 
State, which felt that a federation with the I’ransvaal, which the 
Free State once had sought but which it now forswore, was an 
The Charge avoided and not an advantage lost. A charge 
of Slavery frequently laid at the door of the Boers, at that time 
agmimatthe and since, was that of enslaving the black races. 
Boere, charge was not without some justification. It 

is true that laws prohibiting slavery were in existence, but the 
Boer who periodically took up arms against his own appointed 
government was not likely to be, nor was he, restrained by laws. 
Natives were openly transferred from one Boer to another, and 
the fact that they were described as apprentices by the farmers 
did not in the least alter the status of the native, who to all 
intents and purposes became the property of his master. These 
apprentices, mostly bought from slave traders when little 
children, formed, however, a very small proportion of the native 
population, and after some fifteerf years’ servitude were usually 
allowed their freedom. Natives enjoying tribal government were 
not enslaved, but nothing could exceed in ferocity the measures 
taken to reduce recalcitrant tribes to submission. Educa- 
tion, as need hardly be said, was in the ’sixties at a very low 
ebb, and nothing a])proaching the standard of a high school 
existed. The private tutor was a good deal in demand, but 
his qualifications were of the slightest. An unsuccessful 
European carpenter or other mechanic, or even lalx)urer, not 
infrequently occupied this position. At the various churches 
such elementary schools as existed were to be found, but they 
did not profess to teach more than a smattering of the three 
** R’s ” and the principles of Christianity. 

In 1865 an empty exchequer called for drastic measures, and 
the volksraad determined to endeavour to meet their liabilities 
Souipmma'’ provide for further contingencies by the issue 
berg Native of notes. Paper money was thus introduced, and 
in a very short time fell to a considerable discount. 

farmers of the Zoutp'msberg 
Astrict were driven into laagers by a native rising which they 
were unable to suppress. Sdioemansdal, a village at the foot 


of the Zoutpansberg, was the most important settlement of the 
district, and Uie most advanced outpost in European occupation 
at that time in South Africa. It was just within the tropics, and 
was situated in a wt*ll-wuti‘red and beautiful country. It was 
used as a base by hunters and traders with the interior, and in its 
vicinity there gathered a number of settlers of European origin, 
many of them outcasts from Europe or Cape Colony. They 
earned the reputation of being the most lawle\ss white inhal)itants 
in the whole of South Africa. When called upon to go to the 
aid of this settlement, which in 1865-1866 \^as sore prcfssed by 
one of the mountain Bantu tribes known as the Baramafuilana, 
the burghers of the southern Transvaal objerted that the white 
inhabitants of that region were too lawless and reckless a body to 
merit llnar assistance. In 1867 Sclioeman.sdal and a (’onsiderable 
portion of the district were abandoned on the advice of Com- 
mandant-general Paul Kruger, and Schoeman.sdal finally was 
burnt to ash^^s by a party of natives. It was not until 1869 that 
peace was patched up, and tlie settlement arrived at l(*ft the 
mountain tribes in practical independence. Meanwhile the 
public credit and finances of the 'Iransvaal went from bad to 
worse. The paper notes already issut cl l\ad been (‘onstilutcd by 
law legal tender for all d(‘bts, but in 1868 their power of a(*tiuil 
purchase was only 30 % compared willi that of gold, and by 1 870 
it had fallen as low as 25 %, Civil servants, who were paid in 
this depreciated scrip, suffered considerable distress. The revenue 
for i86() was slated as ^(^31,511; the expenditure at {30,836. 

The discovery of gold at 'I'ali h-d President IVetorius in April 
j868 to issue a p oedamation extending his territories on the west 
and north so as 10 embrace the golrlfield and all £iftortgto 
Bccluuinaland. The same proclamation extended obtain a 
'IVansvaal territory on the east so as to include part Seaport, 
of Dclagoa Bay, 'I’he eastern cxU'Usion tdairned by Pretorius 
was the sequel to endeavours made shortly before, on the initia- 
tive of a Scotsman, to develop trade along the rivers leading to 
Delagoa Bay. It was also in acc'ord with the desire of thedVans- 
vaal Boers to obtain a seaport, a desire wliich h.ad led them as 
early as ]86o to treat with the Zulus for the possession of St 
Lucia Bay. ’I’hat effi^rt hfid, however, failed. And now the 
proclamation of I^retorius was followed by protests on the part 
of the British high commissioner, Sir Philip Wodehouse, as well 
as on the part of the consul-general for Portugal in South Africa. 
The boundary on the east was settled by a treaty with Portugal 
in 1869, the Boers abandoning their claim to Dclagoa Buy; lliaL 
on the west was dealt with in 1871. 

The Sand River Convention of 1852 Iiad not defined the wc.slcm 
border of the state, and th(r discovery of gold at Tati to the north- 
west, together with the discovery of diamonds on the Vaal in 
1867, offered Pretorius every induecmcnl to extend his boundary. 
Although to-clay the great diamond mines are south of the Vaal 
River, the early discoveries of diamonds were made chiefly on the 
northern bank of the Vaal, near the site of the town now known 
as Barkly West. This territory was claimed by the 
SofTth African Republic, by Barolong and Batlapin 
Bcchuanas, by Koranas, and also by David Amot, on 
behalf of the Griqua aiptain, Nicholas Waterboer. 7V) settle the 
boundary question an arbitration court was appointed consisting 
of a Transvaal landdrost, A. A. O’Reilly, on behalf of the South 
African Republic, and John Campbell on behalf of the other 
claimants, with Lieutenant-Governor Kcatc of Natal as referee. 
The judges disagreed, and the final decision, afterwards known 
as the Keate award, was given by the referee on the 17th of 
October 1871. The decision was in favour of Waterboer, who 
had, on the 25th of August 1870, before the appointment of the? 
arbitration court, offered his territory to Great Britain, and it wan 
understood by all the parties interested that that offer would be 
accepted. The award, admittedly just on the evidence before 
I Keate, placed, however, outside the territory of the republic the 
Bloemhof district, in which di.strict Boer fnrmcrs were settled, and 
over which the Pretoria government had for some years exercised 
jurisdiction. A few days after the publicaiit n of the Keate 
award Sir Henry Barkly, the Briti? h high cr mmissionc r, i.^iued 
proclamations taking ovlt Wi-terbotr’s territory under the 
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title of Griqualand West The eastern boundary of the 

new territory was made to include the region between the 
Harts River and the Vaal, in which the diamond diggings 
were situated, but not the Bloemhof district. To this district 
Sir Henry Barkly asserted the British rights, but no steps were 
taken to enforce them, and as a matter of fact the Bloemhof 
district continued to be part of the Transvaal. 

The award caused a strong feeling of resentment among the 
Boers, and led to the resignation of President Pretorius and his 
executive. The Boers now cast about to find a man who 
should have the necessaiy ability, as they said, to negotiate on 
equal terms with the British authorities should any future dis- 
pute arise. With this view they asked Mr (afterwards Sir 
Burgers Brand, president of the Free State, to allow 

beeomM tlicni to nominate him for the presidency of the 
South African Republic. To this President Brand 
i 872 . would not consent. He recognized that, even at 
this early stage of their history, the Transvaal Boers were 
filled with the wildest ideas as to what steps they would take 
in the future to counteract the influence of Great Britain. Brand 
intimated to many of the leading Transvaal Boers that in his | 
opinion they were embarking on a rash and mistaken policy. ! 
He urged that their true interests lay in friendship with, not in 
hostility to, Great Britain and the British. Having failed with I 
Brand, the Boers invited the Rev. Thomas Francois Burgers, 
a member of a well-known Cape Colony family and a minister 
of the Dutch Reformed Church, to allow himself to be nomi- 
nated. Burgers accepted the offer, and in 1872 was elected 
president. About this time gold reefs were discovered in 
the Zoutpansberg district near Marabastad, and a few gold 
seekers from Europe and (’ape Colony began to pro.spect the 
northern portions of the Transvaal. The miners and prospectors 
did not, however, exceed a few^ hundred for several years. 

The appointment ol Burgers to the presidenc)r in 1872 was 
a new departure. He was able, active and enlightened, but 
he was a visionary rather than a man of affairs or sound 
judgment. Instead of reducing chaos to order and concentrat- 
ing his attention, as Brand had done in the Free State, on 
establishing security and promoting industry, he took up, with 
all its entanglements, the policy of intrigues with native chiefs 
b(>’ond the border and the dream of indefinite expansion. 
In 1875 Burgers proceeded to Europe with the project of raising 
a loan for the construction of a railway to Delagoa Bay. He 
was empowered by the volksraad to raise £300,000, but with 
great difficulty he obtained in Holland the sum of £90,000 only, 
and that at a high rate of interest. With this inadequate sum 
some railway plant was obtained, and subsequently lay for ten 
years at Delagoa Bay, the scheme having to be abandoned for 
want of funds. On his return to the Transvaal in 1876 Burgers 
found that the condition of affairs in the state was worse than 
ever. The acting-president had in his absence been granted 
leave by the volksraad to carr}’ out various measures opposed 
to the public welfare; native lands had been indiscriminately 
allotted to adventurers, and a war with Sikukuni (Secocoeni), 
a native chief on the eastern borders of the countr}% w^as 
imminent. A commando was called out, which the president 
himself led. The expedition was an ignominious failure, and 
many burghers did not hesitate to assign their non-success to 
the fact that Burgers’. s ^dews on religious questions were not 
sound. Burgers then proceeded to levy taxes, w'hich were never 
paid; to enrol troops, wliich never marched; and to continue 
the head of a government which had neither resources, credit 
nor power of administration. In 1877 the Transvaal one-pound 
notes were valued at one shilling cash. Add to this condition 
of things the fact that the Zulus were threatening the Tran.sviml 
on its southern border, and the picture of utter collapse which 
existed in the .state is complete. 

B. First Annexation by Great Britain , — ^Thls condition of 
affairs coincided with the second movement in South Africa for 
a confederation of its various colonies and states, a movement 
of which the then colonial secretary, the 4th earl of Carnarvon, 
was a warm advocate* As to the Transvaal in particular, 


it was felt by Lord Carnarvon '' that the safety and prosperity 
of the republic would be best assured by its unicn with the 
British colonies.” Sir Theophilus Shepstone {q,v,) wa.s given a 
commission, dated the sth of October 1876, instructing him to 
visit the Transvaal and empowering him, if it was desired by 
the inhabitants and in his judgment necessary, to annex the 
country to the British crown. Sir Theophilus went to Pretoria 
in January 1877, with an escort of twenty-five mounted police, 
and entered into conferences with the president and executive as 
to the state of the country. By this time Burgers was no longer 
blinded by the foolish optimism of a visiona^ who had woven 
finespun theories of what an ideal republic might be. He 
had lived among tlie Boers and attempted to lead their govern- 
ment. He had found their idea of liberty to be anarchy, their 
native policy to be slavery, and their republic to be a sham. Hi.s 
was a bitter awakening, and the bitterness of it f(-und expres- 
sion in some remarkable words addressed to the volksraad ; 

" 1 would rather," said Burgers in March 1877, " be a policeman 
under a strong government than the president of such a state. It i« 
yoti — you members of the Raacl and the liocrs — who have lost the 
country, who have sold your independence for a drink. You have 
ill-treated the natives, you have shot them down, you have sold 
them into slavery, and now you have to pny the penalty. . . . We 
should delude ourselves by entertaining the lu.pc that matters 
would mend by and-by. . . . Do you know wliat recently happened 
in Turkey ? Because no civilized government was earned on 
there, the (Ireat Powers interfered and said, ' Thus far and no 
farther. * And if this is done to an empire, will a little republic 
be excused when it misbehaves ? . . . If we want justice, we must 
be in a position to ask it with unsullied hands. ..." 

After careful investigation Shepstone satisfied himself that 
annexation was the only possible salvation for the Transvaal, 
i He had gone to Pretoria hoping that the 'J’ransvaal volksraad 
would accept Carnarvon’s federation scheme; but the federation 
proposals were rejected by the raad. Shepstone was willing 
to find some way other than simple annexation out of the difli- 
I culty, but none appeared to present itself. The trcasui^’' was 
I empty, the Boers refused to pay their taxes, and there was no 
j power to enforce them. A public debt of £215,000 existed, and 
j government contractors were left unpaid. Sir Thecphilus 
I Shepstone, finding that the raad would not adopt any remedial 
I measures, on the 12th of April 1877 issued a proclamation annex- 
ing the countiy . The proclamation stated (among other things) ; 
“ It is the wish of Her Most Gracious Majesty that it [the state] 
shall enjoy the fullest legislative privileges compatible with 
the circumstances of the country and the intelligence of its 
people.” The wisdom of the step taken by Shep- sritM 
stone has been called in question. For many years Annexation, 
sub.scquently the matter was so surrounded with^^^^* 
the sophistry of English party politics that it was difficult 
for Englishmen to form any impartial opinion. The history^ 
of the Transvfuil is more complete and better understood to-day 
than it was in 1877, and no one who acquaints himself with the 
facts v/ill deny that Shepstone acted with care and moderation. 
The best evidence in favour of the step is to be found in the 
publicly expressed views of the state’s own president. Burgers, 
already quoted. Moreover, the menace of attack on the Zulu 
side was a serious one, however able the Boers may ha\e been 
I to meet a foe who fought in the open, and who had been beaten 
I by them in previous wars. Even before annexation had occurred, 
j Shepstone felt the danger so acutely that he sent a me.ssage to 
Cetywayo, the Zulu chief, warning him tliat British annexation 
wa.s about to be proclaimed and that invasion of the Transvaal 
would not be tolerated. To this warning Cetj'wayo, who, 
encouraged by the defeat of the Boers at Sikiikuni’s hands, 
had already gathered his warriors together, r( plit d : “I thank 
my father Somtseu [Shepstone] for his message. I am glad that 
he has sent it, because the Dutch have tired me out, and I 
intended to fight with them . . . and to drive them over 
the Vaal. ...” A still further reason for Shepstone’s 
annexation, given by Sir Bartle Frere, was that Bur^rs had 
already sought alliance with European powers, and Shepstone 
had no reason to doubt that if Great Britain rc fused to interfere, 
CJermany would intervene. Moreover, apart from the attitude 
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of ftcsident Burgers, which cannot be said to have been one of 
active opposition, a considerable number of the Boers accepted 
the annexation with complacency. Burgers himself left the 
Transvaal a dL^ppointed, heart-broken man, and a deathbed 
statement published some time after his decease throws a lurid 
light on the intrigues which arose before and after annexation. 
He shows how, for purely personal ends, Kruger allied himself 
with the British faction who were agitating for annexation, and 
to undermine him and endeavour to gain the presidency, urged 
the Boers to pay no taxes. However this may be, Burgers was 
crushed; but as a consequence the British government and not 
Paul Kruger was, for a time at least, master of the Transvaal. 
In view of his attitude before annexation, it was not surprising 
that Kruger should be one of the first men to agitate against 
:t afterwards. The work of destruction had gone too far. The 
plot had miscarried. And so Kruger and Dr Jorissen, by whom 
he wa.s accompanied, were the first to approach Lord Camarv’on 
with an appeal for revocation of the proclamation. Lord 
Carnarvon’s reply was that the act of annexation was an irrevo- 
cable one. Unfortunately the train of events in England 
favoured the intrigues of the party who wished the annexation 
cancelled. In 1878 Lord Carnarvon resigned, and there were 
other evidences of dissension in the British cabinet. 

Kruger, who since the annexation had held a salaried 
appointment under the British government, again became one 
of a deputation to England. His colleague was Piet joubert. 
They laid their case before Sir Michael Hicks Beach (who 
had succeeded Lord Carnars^on) but met with no success. Sir 
Michael, however, in a despatch dated September the r6th 
1878, reiterated the intention of the British cabinet to grant the 
state “ to the utmost practicable extent, its individuality and 
powers of sclf-govemment under the sovereignty of the (luecn.” 
On the occasion of Kruger's second mission to endeavour to get 
the annexation revoked Sir T. Shepstone determined to dispense 
with his further ser\'ices as a government servant, and terminated 
the engagement. In the beginning of Shepstone was 
recalled and Colonel Owen Lanyon, who had served in Bcchuana- 
land and was then administrator of Griqualand West, was 
appointed administrator in the Transvaal. In the meantime, 
the Zulu forces which threatened the Transvaal had been turned 
against the British, and the disaster of Tsandhlwana occurred. 
Rumours of British defeat soon reached the I'ransvaal, and 
Agimion encouraged the disaffected party to become bolder 
tor iade- in thcir agitation against Britisli rule. Thus Sir 
pcndtact, Bartle Frcre wrote at the time : All accounts 
from Pretoria represent that the great body of the Boer 
population is still under the belief that the Zulus are more 
than a match for us, that our difficulties arc more than we can 
surmount, and that the present is the favourable opportunity 
for demanding their independence.” In April Frere visited 
Pretoria and conferred with the Boers. He assured them that 
they might look forward to complete self-government under the 
Crown, and at the same time urged them to sink political 
differences and join hands with the British against their com- 
mon enemy, the Zulus. The Boers, however, continued to 
agitate for complete independence, and, with the honourable 
exception of Piet Uys, a gallant Boer leader, and a small band of 
followers, who assisted Colonel Evelyn Wood at Hlobani, the 
Boers held entirely aloof from the conflict with the Zulus, a 
campaif^h which cost Great Britain many lives and £5,000,000 
before tnc Zulu power was finally broken. In June Sir Garnet 
Wolseley went to South Africa as commander of the forces 
again.st the Zulus, and as high commissioner “ for a time,” in 
the place of Sir Bartle Frere, of the Transvaal and Natal. 
Meantime Frere’s proposals to fulfil the promises made to grant 
the Boers a liberal constitution were sheh^ed. After the ‘‘ settle- 
ment ” of the Zulu question, Sir Garnet Wolseley proceeded 
to Pretoria and immediately organized an expedition against 
Sikukuni, who throughout the Zulu campaign had been acting 
under the ad\nce of Cetywayo. Sikukuni’s stronghold was 
captured and his forces disba^^ded. 

Sir Garnet Wolseley now assured the Boers at a public gathering 


that so long as the sun shone the British flag would fly at Pretoria. 
In May 1880 he returned to England, having established in the 
Transvaal a legislative council with powers so limited as to con- 
vince manv of the Boers that there was no intention of fulfilling 
Shepstonc's promisc.s. Meanwhile events in Great Britain had 
once more taken a turn which gave encouragement to the dis- 
affected Boers. Already in November 1879 Gladstone had 
conducted his Midlothian campaign. In one speech, referring 
to Cyprus and the Transvaal, he said : “ If those accjuisitions 
were as valuable us they are valueless, I would repudiate 
them, because they were obtained by means dishonourable 
to the character of our count r)*.” And in another speech he 
said that the British had insanely placed themselves of iiir 

in the strange predicament of the free subjects of a atodEtone^a 
monarchy going to coerce the free subjects of a spaecitea ia 
republic. Expressions such as these were trans- 
lated into Dutch and distributed among the Boers, and they 
exercised a good deal of influence in fanning the agitation already 
going on in the Transvaal. So keenly were the Midlothian 
speeches appreciated by the Boers that the Boer committee 
wrote a letter of thanks to Gladstone, and expre.sscd the hope that 
should a change in the government of Great Britain occur, 
“ the injustice done to the Transvaal might find redress.” In 
April 1880, this change in the British government did occur. 
Gladstone became prime minister, and shortly aflcrwards 
Frere was retuvlled. Could events be more auspicious for the 
party seeking retrocession ? On being directly appealed to 
by Kruger and Joubert, Gladstone however replied that thcr 
liberty which they sought might be ” most easily and piornplly 
conceded to the Transvaal us a member of a South African 
( onfederation." This was not at all what was wanted, and the 
agitation continued. Meanwhile inlhe'rransvaal, comairnmtly 
with the c;hangc of prime minster and high commissioner, the 
administrator, Colonel Lanyon, bi‘gan vigorously to (‘nforce 
taxation among the Boers. Men who would not pay taxes to 
their own appointed governments, and who were daily ex pointing 
to be allowed to return to that condition of anarchy which 
they had come to regard ns the norma) order of things, wen^ nol 
likely to respond willingly to the tax-gatherer’s demands. That 
many of them refused payment in the circumstances whii.h 
existed was natural. 

In Noveanber matters were brought to a head by the wagons 
of a farmer named Bezuidenhout being seized in respect of the 
non-payment of taxes, and promjitly retaken from 
the sheriff by a party of Boers. lanyon began to 
recognize that the position was becoming grave, and 
telegraphed to Sir George Colley, the high commissioner of 
South-East Africa, for military aid. This, however, was not 
immediately available, and on the 13th of December the 
Boers in public meeting at Paardekraal rcsolv(!d once 
more to proclaim the South African Republic, and in the 
meantime to appoint a triumvirate, consisting of Kruger, 
Pretorius and Joubert, as a provisional government. Within 
three days of the Paardekraal meeting a letter was sent to the 
administrator demanding the keys of the government offices. 
Formal proclamation of the rcpulilic was niadc on the 16th of 
December (Dingaan’.s Day) at Heidelberg. Hostilities forthw ith 
began. Meanwhile pressure wa.s put on the British jirime 
minister to carr)' out the policy he had avowed while out of 
office. But it w'as not until Great Britain was suffering from the 
humiliation of defeat that he was convinced that the time for 
granting that retrocession had firri ved . The first shot s fired v/erc 
outside Potchefstroom, which was then occupied by a .small 
British garrison (see Potchkfstroom), On the 20th of December 
some 240 men under ('olone^ Anslnither, chiefly belonging to 
the 94th Regimeni, while m.arching from Lydenburg to Pretoria, 
w'ere surprised at Bronkhorst Spruit, and cut up by the Boer 
forcc.s. Half the men >vere killed and w'ounded; llie other half 
including some officers, were taken prisoners. Captain Elliot, 
one of the prisoners, w 4 o had been released on parole, was shot 
dead by Boers while crossing the Vaal, and Captain Lambert, 
another paroled prisoner who accompanied Elliot, was also shot, 
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but escaiped. Pretoria, Rustenberg, Lydenburg, and otber smaller 
towns been placed in a position of defence under the direc- 
tions of Colonel Bellairs, who remained in command at Pretoria, 
the garrison consisting of a small number of troops and the loyal 
inhabitants. Sir George Q lley, with about 1400 men, marclied 
towards the Transvaal frontier, but before reaching it he found, 
on the 24th of January 1881, that tlie Boers had already invaded 
Natal and occupied Laing’s Nek. He pitched liis camp at 
Ingogo. Having been defeated at Laing’s Nek, and suffered 
considerable loss in an engagement near Ingogo, 
ailt! 1881. Colley took a force to the top of Majuba, a mountain 
overlooking the Boer camp and the nek. He went 
up during the night, and in the morning was attacked and 
overwhelmed by the Boers (Feb. 27), Of the 554 men who 
constituted the British force on Majuba, 92 were killed and 
134 wounded, Sir George Colley himself being amongst those 
wiio were slain. 

Ten days previous to the disaster at Majuba Sir Evelyn Wood 
had arrived at Newcastle with reinforcements. On Colley’s 
death he assumed command. Negotiations had been opened 
with tlie Boers before the attack on Majuba and the British 
cabinet refused to allow that disaster to influence their action. 
On the 6Lh of March a truce was concluded and on the 21st terms 
of peace were arranged between the Boer triumvirate and Sir 
Evelyn Wood. The most important of these terms were that 
the Transvaal should have complete internal self-government 
under British suzerainty and that a British resident should be 
stationed at Pretoria. Another article reserved to her majesty 
“ the control of the external relations of the said state, including 
the conclusion of treaties and the conduct of diplomatic inter- 
course with foreign powers,” and the right to march troops 
through the Transvaal. The boundaries of the state were 
defined, and to them the Transvaal was strictly to adhere. 
These terms practicallv conccdc'd all that the Boers demanded, 
and were never regarded as anything else than surrender either 
by the Boers or the loyalists in South Africa. The agreement 
had hardly been concluded when Sir Frederick Roberts arrived 
at the Cape with 10,000 troops, and after spending forty-eight 
hours there returned to England. 

In the meantime, while the British general was making a 
treaty under the instructions of British ministers on the frontier, 
the bclea^ered garrisons of Pretoria, Potchefstroom, and other 
smaller towns were gallantly holding their own. The news of 
the surrender reached Pretoria through Boer sources, and when 
first received tlierc was laughed at by the garrison and inhabi- 
tant.s as a Boer joke. When the bitter truth was at length 
realized , the British flag was dragged through the dust of Pretoria 
streets by outraged Englishmen. Presently there assembled in 
Pretoria a commission to elaborate the terms of peace. On 
the one side were the Boer triumvirate, on the other Sir Evelyn 
Wood, Sir Hercules Robiason (Frcrc’s successor in the high com- 
missionership), and Sir J. II. de Villiers, chief justice of Cxipe 
Colony, while President Brand of the Orange Free State gave the 
commission the benefit of his advice. The te|*t;tis agreed upon 
were drawn up in the form of a convention and.ftigned (Aug. 3). 

The preamble to the Pretoria CPhvention of 1881 
CoavMioa. i*' brief but explicit terms the grant of 

* self-government to the Boers, subject to British 
suzerainty. In later years, when the Boers desired to regard 
the whole of this convention (and not merely the articles) as 
cancelled by the London Convention of 1884, and with it the 
suzerainty, which was only mentioned in the preamble, Mr 
Chamberlain, a member of the cabinet of 1880-1885, pointed 
out that i£r)^e preanilfle to this instrument were considered 
cancelled, so also would be the grant of self-government. 

Tlie government of the sUite was handed over to the 
triumvirate on the 8th of August and was continued in their 
name until May 1883, when Kruger was elected president. 

C. From the Retrocession to — The retr.. cession of the 
Transvaal was a terrible blow to the loyalists. The Boers, 
on tlie other hand, found themselves in better plight than 
they had ever been before. Their native foes had been 


crushed by British forces; their liabilities w^e consolidated 
into a debt to Great Britain, to be repaid at convenience 
and leisure — ^as a matter of fact, not even interest was paid 
for some time. If ever a small state was well treated by a 
large one, the Transvaal was so in the retrocession of 1881. 
Unfortunately, this magnanimity wa.s forthcoming after 
defeat. It appeared as though a virtue had been made of 
a necessity, and the Boers never regarded it in any other 
light. 

The new volksraad had scarcely been returned and the 
Pretoria Convention ratified (Oct. 25) before a system of 
government concessions to private individuals 
was started. These concessions, in so far as they 
prejudiced the commerce and general interests 
of the inhabitants, consisted chiefly in the granting of mono- 
polies. Among the first monopolies which were granted in 1882 
was one for the manufacture of spirituous liquor. The system 
continued steadily down to 1899, by which time railways, 
dynamite, spirits, iron, sugar, wool, bricks, jam, paper and 
a number of other things were all of them articles of monopoly. 
In 1882 also began that alteration of the franchise law which 
subsequently developed into positive exclusion of practically 
all save the original Boer burghers of the country from the 
franchise. In rSSi, on the retrocession, full franchise rights 
could be obtained after two years’ residence; in 1882 the period 
of residence was increased to five years. Meanwhile the land- 
hunger of the Boers bee^irne stimulated rather than checked 
by the regaining of the independence of their country. On 
the western border, where the natives were of less warlike 
character than those on their southern and northern frontiers, 
intrigues were already going on with petty tribal chiefs, and 
the Boers drove out a portion of the Jkirolongs from their lands, 
setting up the so-callcd republics of Stellaland and (roshen. 
This act called forth a protest from the 35th Lord Derl>y 
(now secretary of state for the colonies), stating that he could 
not recognize the right of Boer freebooters to set up govern- 
ments of their own on the Transvaal borders. This protest 
had no effect upon the freebooters, who issued one proclamation 
after another, until in November 1883 they united the two 
new republics under the title of the ” United Slates of Stclla- 
land.” Simultaneously with this “irresponsible” movement 
for expaasion, President Kruger proceeded to London to 
interview Lord Derby and endeavour to induce him to dis- 
pense with the suzerainty, and to withdraw other clauses in 
the Pretoria Convention on foreign relations and natives, which 
were objectionable from the Boer point of view. Moreover, 
Kruger requested that the term “ South African Republic ” 
shouid be substituted for Transvaal Stale. 

The result was the London Convention of the 27th of Feb- 
ruary 1884. In this document a fresh set of articles was 
substituted for those of the Pretoria Convention of 1881. In 
the articles of the new convention the boundaries were once 
more defined, concessions being made to the Transvaal on Uie 
Bechuanaland frontier, and to them the republic was bound 
to “ strictly adhere.” In what followed it must always be 
remembered that Lord Derby began by cn.phatically rejecting 
the first Boer draft of a treaty on the ground that tootfiw 
no treaty was possible except between equal sove- CoavM. 
reign states. Moreover, it is undeniable tlml Lord 
Derby acted as though he was anxious to appear to be 
giving the Btiers what they wanted. He would not formally 
abolish the suzerainty, but he was willing not to mention 
it; and though, in substituting new articles for those of the 
Pretoria Convention he left the preamble untouched, he 
avoided anything which could commit the Boer delegates 
to a formal recognition of that fact. On the other hand, 
he was most indignant when in the House of Lords he was 
accused by Lord Cairns of impairing British interests and 
relinquishing the queen’s suzerainty. He declared that he 
had preserved the thing in its substance, if he had not actuaUy 
used the word ; and this view of the matter was always officially 
maintained in the colonial office (which, significantiy enough, 
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dealt with Transvaal affairs) whatever the political party in 
power. Unfortunately, the timid way in which it was done 
made as inefiaceahle an impression on Kruger even as the 
surrender after Majuba. Article 4 stated : 

“ The South African epublic will conclude no treaty or entra^c* 
ment with any state or nation, other than the Oran‘»e Free State, 
nor with any native tribe to the eastward or westward of the 
Republic, until the same has been approved by Her Majesty the 
Queen." 

The other article to whidi the greatest interest was subse- 
quently attached was art. 14 : 

"All persons, other than natives, conforming themselves to the 
laws of the South African Republic (a) will have full liberty, with 
their familie.s, to enter, travel, or reside in any part of the South 
African Republic ; b) they will be entitled to hire or possess houses, 
manufactories, warchoust's shops anti premises; (0 ihey may carry 
on their commeicc cither in person or by any af-ents whom they 
may think fit to employ; {ff) they will not be subject, in respect 
of their persons or property, or in respect of their commerce or 
industry, to any taxes, whether general or locjil, othtT than those 
which are or may be impt.)sod upon citizens of the said Ke]»ublic." 

Notwithstanding the precise fixing of the boundaries of 
the republic by the London ( onvention^. President Kruger 
Territorial endeavoured to maintain the Boer hold on Goshen 
Bxpaneioa and Stellaland, but the British government on 
Btforte, j^his point proved firm, and an expedition set out 
in 1884 under Sir Charles Warren, broke up the freebooters’ two 
states, and occupied the country without a shot being fired 
(see Bkchuanaland). The expedition cost Great Britain a 
million and a half, but the attempt at farther extension west- 
wards was foiled, and a little later treaties with Lobenguela 
and the grant to Cecil Rhodes and his co-directors of a 
charter for the British South Africa Company put a check 
on designs the Boers held to expand northward (see Rhodesia). 
On the eastern border a similar polic y of expansion was followed 
by the Boers, and in this instance with more success. Fallow- 
ing up the downfall of the Zulu power after the British conquest 
in 1879, several parties of Boers began intriguing with the petty 
chiefs, and in May 1884, in the presence of 10,000 Zulus, they 
proclaimed Dinizulu, the son of Cetywayo, to be king of Zulu- 
land (see Zululand). As a “ reward for their services to the 
Zulus, the Boers then took over from them a tract of country 
in which they established a New Republic,’' In 1886 the 
“ New Republic," with limits considerably narrowed, was 
recognized by Great Britain, and the territory became incor- 
porated with the Transvaal in 1888. Their eastern boundary, 
in the teeth of the spirit of the conventions, and with but scant 
observance of the letter, was by this means considerably 
extended. A similar polity eventually brought Swaziland 
almost entirely under their dominion (see Swaziland). At the 
same time President Kruger revived the project of obtaining a 
seaport for the ctaie, one of the objects of Boer ambitions since 
i860 (vide supra). Kruger endeavoured to ac(|uire Kosi Bay, 
to the north of Zululand and only 50 m. east of the Swazi 
frontier. Meanwhile, events occurring within the state augured 
ill for the future of the country. In 1884 a concession to a 
number of Hollander and German capitalists of all rights to 
make railways led to the formation of the Netherlands Rail- 
way Company. This company, which was not actually floated 
BcottomU destined to exercise a disastrous in- 

Deveiop^ fluence upon the fortunes of the state. Gold- 
n0jr««;Ooii/ digging h^ hitherto enjoyed in the Transvaal but 
Industry. ^ precarious existence. In 1883 the discovery of 
Moodie’s Reef near the Kaap Valley led to a considerable influx 
of diggers and prospectors from the colonies and Europe, and 
by 1884 the Sheba Mine had been opened up, and Barberton, 
with a population of 5000 inhabitants, sprung into existence. 
In 1886 the Rand goldfields, which had just been discovered, 
were proclaimed and Johannesburg was founded. From 
that time the gold industry made .steady progres.s until the 
Rand gold mines proved the richest and mo.st productive 
goldfield in the world. As the industry prospered, so did the 
European populaticm increase. The revenue of the state went 
up by )ea^ and bounds. At the end of 1886 Johannesburg 


consisted of a few stores and some few thousand inhabitants. 
In October 18^)6 the sanitiuy board census estimated the popula- 
tion as 107,078, of whom 50,007 were Europeans. The wealth 
which was pouring into the Ilocr state coffers exceeded the wildest 
dreams of President Kruger and his followers. Land went up 
in value, and farms, many of them at coniparatively r<*mole 
distances from the goldfields, were sold at enormously enhanced 
prices. In fact, so attractive did this sale of land become 
to the Boers that they eventually parted with a third oi the 
whole land area of the country to Litlandcr ])urchasers. Yet 
in spite of the wealth which the industry of the Uitlanders 
was creating, a policy of rigid political exclusion and restriction 
was adopted towards them. 

An attempt w'os made in 1888, after the conference held 
between Cape Colony, the Orange Free State and Natal, to 
induce the Transvaal to enter a customs union, n^ft^ns 
Kruger would have none of it. although by so doing with the rest 
he could have obtained permission for a settlement of South 
at and railway to Kosi Bay. A convention to this 
effect was signed in August 1890, the Transvaal being allowed 
three years in which to take adviuitage of its 1 rovit.iims. 
Kruger s design at this time was to bring the whole of the 
external trade of the state, which was growing yearly as the gold 
industry developed, through Delagoa Bay anti over the Nether- 
lands railway. His hostility towards (ireat Britain and even 
Cape Colony led him to adopt a commercial policy both narrow 
and prejudicial to the interests of the gold industry. In the 
appointment of F. W. Reitz as president of the Orange Free 
State ( January i88t)) on the death of Sir John Brand, Kruger 
recognized a new opy)ortunity of endeavouring to cajole the 
Free State. Brand had arranged, in the t(‘cth of the strongest 
protests from Kruger, that tlic Cape railway should extend 
to Bloemfontein and subseciuently to the Vaal River. Kruger 
now endeavoured to control the railway policy of the Free 
State, and induced that republic to agree to a treaty whereby 
each state bound itself to help tlie other whenever the inde- 
pendence of cither should be threatened or assailed, unless 
the cause of quarrel was, in the eyes of the state called in to 
as.sist, an unjust one (see Orange Frke State). 

In 1890 a feeling of considerabk* irritation had grown up 
among the Uitlanders at the various monopolies, but par- 
ticularly at the dynamite monopoly, which pres.sed 
solely and with peculiar severity upon gold miners, 

Recjuests for consideration in the matter of the 
franchise, and also for a more liberal commercial policy in 
the matter of railways, dynamite and customs dues, bc'^ain 
to be made. In response Kruger enacted that the period 
of qualification for the full franchise should now be raised 
to ten years instead of five. He at the same lime instituted 
what was call d a second chamber, the franchise qualifications 
for which were easier, but which was not endowed with any 
real power. During this year Kruger visited Johannesburg, 
and what was known as “the flag incident” occurred. He 
had by this time rendered himself somewhat unjiopitlar, and 
in the evening the T ransvaal flag, wliich flew over the land- 
drost’s house, was pulled down. This incensed Kruger so 
much that for many years he continued to quote it as a reason 
why no consideration could be granted to the Uitlanders. 

By 1892 the Uitlanders began to feel that if they were to 
obtain any redress for their grievances combined constitutional 
action was called for, and the first leforra move- 
ment began. The 'I ransvaal National Union was or/^yfj^ces, 
formed. This consisted at the outset chiefly of 
mercantile and professional men and artisans. Tbp mining men, 
especially the heads of the larger houses, did not care at this 
juncture to run the risk of political agitation. The IJon. J. 
Tudhopc, an ex-minister in the Cape government, was elcct^ 
chairman of the union. The objects of this body were avowed 
from the outset. They desired equal rights for ail citizens, the 
abolition of monopolies and abuses, together with the maintenance 
of the state’s independence. In the furthering of this policy 
Tudhope was supported by Charles Leonard and his brother 
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James Leonard^ at one time attorney-general of Cape Colony. 
Both the Leonards, as well as many of their followers, were 
South Africans by birth. They, in common with the great 
bulk of the Uitlandcrs, recognized that the state had every 
right to have its independence respected. But they asserted 
that a narrow and retrogressive policy, such as Kruger was 
following, was the very thing to endanger that independence. 
The soundness of these views and the legitimacy of Uitlander 
aspirations were recognized by a few Boer officials at Pretoria. 
Some prominent burghers even .spoke at Uitlander meetings 
in favour of the Uitlander requests. At a later date. Chief 
Justice Kotze, when on circuit, warned the Boers that in its 
retrogressive action the government was undermining the 
grondwet or constitution of the state. It soon became evident 
that one course, and one only, lay open to President Kruger if 
he desired to avert a catastrophe. It was to meet in a friendly 
spirit those men who had by their industry converted a poor 
pastoral country into a rich industrial one, who represented 
more than half the inhabitants, who paid more than three- 
fourtlus of the revenue, and who were anxious to join him as 
citizens, with the rights of citizenship. He chose a course 
diametrically opposite. In an intei-view accorded to seven 
delegates from the National Union, in 1892, he told Charles 
Leonard to “go back and tell your people that I shall never 
give them anything. I shall never change my policy. And 
now let the storm burst. ” In 1894 there occurred an incident 
which not only incensed the Uitlanders to fury, but called for 
British intervention. A number of British subjects resident in 
Commatkm the Transvaal, in spite of their having no political 
dating In- status, were commandeered to suppress a native 
rising. This led to a protest, and eventually a visit 
to Pretoria, from Sir Henry Loch, the high commissioner. 
In the negotiations which followed, President Kruger at 
length agreed to extend “ most favoured nation ” privileges to 
British subjects in reference to compulsory military service, 
and five British subjects who had been sent as prisoners 
to the front were released. This result was not, howevei, 
achieved before President Kruger had done his utmost to 
induce Sir Henry Loch to promise some revision in favour 
of the Transvaal of the London Convention. Following this 
incident came a further alteration in the franchise law, making 
the franchise practically impossible to obtain. At a banquet 
given in honour of the German emperor’s birthday in Pretoria 
in January 1895, Kruger referred in glowing terms to the 
friendship of (rermany for the Transvaiil, which in the future 
was to be more finnly established than ever. This speech was 
public evidence of what was known to be going on behind 
the scenes. The German consul at Pretoria at this 
PMrtnt^on. juncture was a volatile, sanguine man, with 
visionary ideas of the important part Ck^rmany was 
to play in the future as the patron and ally of the South African 
R^ublic, and of the extent to which the Bismarckian policy 
might go in abetting an anti-British campaign. Whether he 
deceived himself or not, he led President Kruger and the Boers to 
believe that Germany was prepared logo to almost any length in 
support of the Transvaal if any opportunity occurred. His in- 
fluence was an undoubted factor in the Kruger policy of that time. 

The Delagoa Bay railway being at length completed to Pretoria 
and Johannesburg, Kruger determined to take steps to bring 
the Rand traffic over it. The Netherlands railway 
inciJlnt, began by putting a prohibitive tariff on goods from 
the Vaal river. Not to be coerced in this manner, 
the Rand merchants proceeded to bring their goods on from 
the Vaal by wagon. Kruger then clo.sed the drifts (or fords) 
on the river by which the wagons crossed. He only reopened i 
them after the receipt of what was tantamount to an ultimatum 
on the subject from Great Britain. 

In May 1895, uu the urgent representations of Sir Henry Loch, 
the British government annexed Tongaland, including Kosi Bay, 
thus making the British and Portuguese boundaries contermi- 
nous on the coast of south-east Africa. In the previous month 
certain native tenitories between Tongaland and Swaziland had 


been annexed by Great Britain. The Boers, w^ho had failed 
to fulfil the conditions under which they might have secured 
Kosi Bay, nevertheless resented this action, which BonrRomg 
took away from them all chance of obtaining a totb 9 S 0 n 
seaport. Kruger telegraphed that “ this annexation BheM, 
cannot be regarded by this government otherwise than as 
directed against this republic. They must therefore regard it as 
an unfriendly act, against which they hereby protest. “ The 
protest was unheeded, the British government having realized 
the international complications that might ensue had the 
Transvaal a port of its own. 

At this time the Uitlanders formed a majority of the popula- 
tion, owned half the land and nine-tenths of the property, 
and they were at least entitled to a hearing. When unimndw 
in August 1895 they fonvarded one of their many R^tnrm 
petitions praying for redress of their grievances 
and an extension of the franchise, their petition, with over 
35,000 signatures, was rejected with jeers and insult. One 
member of the Raad, during a debate in the chamber, called 
upon the Uitlanders to “ come on and fight “ for their rights 
if they wanted them. The words were but the utterance of 
an individual Raad member, but they were only a shade less 
offensive than those used by Kruger in 1892, and they too 
accurately describe the attitude of the Boer executive. In 
September a meeting of the chambers of mines and commerce 
was held at Johannesburg, and a letter on various matters of 
the greatest importance to the mining industry was addressed 
to the Boer executive. It was never vouchsafed an answer. 
What the next step should be was freely discussed. Some 
urged an appeal to the Imperial government; but others, 
especially men of colonial birth and experience, objected 
that they would be leaning on a broken reed. That men 
who had still the memory of Majuba in their hearts should 
have felt misgiving is not to be wondered at. At this juncture 
(October 1895) came overtures to the leading Uitlanders 
from Cecil Rhodes, then prime minister of Cape Colony, 
and from Dr Jameson, leading to the Jameson Raid. To one 
or two men this scheme, subsequently known as rb§ 
the Jameson Plan, had been revealed in the pre- **Jmm 99 on 
vious June, but to the majority even of the small 
group of leaders it was not known till October or November 
1895. The proposition came in a tc.mpting hour. Rhodes and 
Jameson, after considerable deliberation, came to the conclu- 
sion that they might advantageously intervene between Kruger 
and the Uitlanders. They induced Alfred Beit, who was 
an old personal friend of Rhodes, and also largely interested 
in the Rand gold mines, to lend his co-operation. They then 
submitted their scheme to some of the Uitlander leaders. Be- 
tween them it was arranged that Jameson should gather a 
force of 800 men on the Transvaal border; that the Uit- 
landcrs should continue their agitation; and that, should 
no satisfactory concession be obtained from Kruger, a com- 
bined movement of armed forces should be made against the 
government. The arsenal at Pretoria was to be seized; the 
Uitlanders in Johannesburg were to rise and hold the town. 
Jameson was to make a rapid march to Johannesburg. ]\Iean- 
while, in order to give Kruger a final chance of making concessions 
with a good grace, and for the purpose of stating the Uitlander 
case to the world, Charles Leonard, as chairman of the 
National Union, issued an historic manifesto, which concluded 
as follows: — 

Wc have now only two questions to consider : (a) What do we 
want ? (h) How shall we get it ? 1 have staled plainly what our 

grievances arc, and 1 shall answer with equal directness the question, 
^liat do wc want ? We want ; (i) the establishment of this republic 
as a true republic; (2) a grondwet or constitution which shml be 
framed by competent persons selected by representatives of the whole 
people and framed on lines laid down by them — a constitution which 
shall be safeguarded against hasty alteration; (h) an equitable 
franchise law, and fair rq)resentation ; (4) equality of the Dutch 
and English languages; (5) responsibility to the heads of the great 
departments of the legislature; ((>) removal of religious disabilities; 
(7) independence of the courts of justice, with adequate and secured 
remuneration of the judges; (8) liberal and comprehensive education; 
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to) efficient civil service, with adequate provision for pay and pension; 
^o) free trade in South African products. That is what wc want. 
There now remains the question which is to be put before you 
at the meeting of the 6th of January, viz. How sliall we get it ? 
To this question 1 shall expect from you an answer in plain terms 
according to your deliberate judgment. 

The Jameson conspiracy fared no worse and no better than 
the great majority of conspiracies in history. It failed in its 
immediate object. Jameson did not obtain more than 500 men. 
Johannesburg had the greatest difficulty in smuggling in and 
distributing the rides with which the insurgents were to be armed. 
The scheme to seize the Pretoria fort had to be abandoned^ 
as at the time fixed Pretoria was thronged with Boers. Finally, 
to make confusion worse confounded, Jameson, becoming 
impatient of delay, in .spite of receiving direct messages from 
the leaders at Johannesburg telling him on no account to 
move, marched into the Transvaal. 

The policy of delay in the execution of the plot which the 
Uitlander leaders found themselves compelled to adopt was 
determined by a variety of causes. Apart from the difficulty 
of obtaining arms, a serious question aro.se at the eleventli 
hour which filled some of the Uitlanders with mistrust. The 
reform leaders in the Transvaal, down to and including the 
Johannesburg rising, had always recognized as a cardinal 
principle the maintenance of the independence of the state. 
From Cape Town it was now hinted that the movement in 
which Jameson was to co-operate should, in Rhodes’s view, be 
carried out under the Briti.sh flag. A meeting of Uitlander 
leaders was hastily summoned on the 25th of December. I'wo 
messengers were that night despatched to interview Rhodes, 
who then gave the assurance that the flag question might be 
left to a plebiscite of the inhabitants of the Transvaal ^ (see 
Blue-book, 1897, 165, p. 21). It was determined nevertheless 
to postpone action; however, on the 29th of December, Jameson 
started, and the news of hi.s having done so reached Johanne.s- 
burg from outside sources. A number of leading citizens were 
at once formed into a reform committee. In the absences of 
CoiiMpa&ot Charles Leonard, who had been sent as one of the 
jamaaott delegates to Cape Town to interview Rhodes, 
Lionel Phillips, a partner in Messrs Eckstein & Co., 
the largest mining firm on the Rand, was elected chairman. 
Phillips had been for three years in succession chairman of the 
chaml)er of mines, and he had persistently for several years 
tried to induce Kruger to take a reasonable view of the require- 
ments of the industry. Under the supervision of the reform 
committee, such arms as had been smuggled in were distributed, 
and Colonel Frank Rhodes was given charge of the armed men. 
A large body of police was enrolled, and order was maintained 
throughout the towm. On the 2nd of January 1896 Jameson, 
who found himself at Doornkop in a position surrounded by 
Boers, surrendered, Jameson and his men were conveyed to 
Pretoria as prisoners, and subsequently handed over to the 
high commissioner (Sir Hercules Robinson, who had succeeded 
Sir Henry Loch in June 1895). 

Significant of the attitude of Germany — ^whose ‘‘ flirtation ” 
with the Transvaal has been noted — was an open telegram sent 
by the emperor William II. the day after the surrender of 
Jameson congratulating Kruger that ** without 
appealing to the help of frienffiy powers ” he had 
repelled the raiders. The Britishg ovemment rejoined 
by commissioning a flying squadron and by callix^ attention 
to the London Convention, reserving the supervision of the 
foreign relations of the Tran.svaal to Great Britain. In Johannes- 

' Jamepon, speaking at Durban on the 9th of August 1910, 
declared that the raid was not racial in the sense usually understood, 
but an efiort towards federation. During the raid he carried a 
letter containing the names of the proposed new executive, and had 
the raid succeeded it was proposed to make General Lukas Meyer 
(d. 1902) president. Jameson .subsequently explained that Rhodes 
and he in designating an eminent Dutchman " as president of 

the new provincial republic “ had had no communication with 
Meyer on the subject. Neither he (Jameson) nor Rhodes had any 
knowledge of a proposal, lo which General Botha had publicly 
referred, that Charles X^nard should be president. (See tne Cap$ 
Tims Weekly Edition, Sept. 7, 19x0, p. 15.) 


buig meanwhae the Kruger government regained control. 
The whole of the reform committee (with the exception of a 
few who fled the country) were arrested on a charge of high 
treason and imprisoned in Pretoria. In April, at the trial, the 
four leaders— Lionel Phillips, Frank Rhodes, J. H. Hammond 
and George Farrar, who in conjunction with Charles Leonard 
had made the arrangements with Jameson — were sentenced 
to death, the .sentence being after some months* imprisonment 
commuted to a fine of £25,000 each. The rest of the committee 
were each sentenced to two years’ imprisonment, £2000 fine 
or another year’s imprisonment, and three years’ banishment. 
This sentence, after a month’s incarceration, was also com- 
muted. The fine was exacted, and the prisoners, with the 
exception of Woolls Sampson and W. D. (Karri) Davies, were 
liberated on undertaking to abstain from politics for three 
years in lieu of banishment. Mcs.srs Sampson and Davies, 
refusing to appeal to the executive for a reconsideration of 
their sentence, were retained for over a year. 

Sir Hercules Robinson was unfortunately in feeble health 
at the time, and having reached Pretoria on the 4th oi January, 
he had to condiul negotiations under great physical 
disadvantage. He had no sooner learnt of the raid reader oi 
in Cape Town than he issued a proclamation through Johaaaea* 
Sir Jacobus de Wet, the British resident at Pretoria, 
warning all British subjects in Johannesburg or elsewhere from 
aiding and abetting Jameson. This was freely distributed 
among the public of Johannesburg. While in Pretoria the 
high commissioner in the first instance addressed himself lo 
inducing Johannesburg to lay down its arms. He tdegraphed 
to the reform committee that Kruger had insi.sted '' that 
Johannesburg must lay down arms unconditionally as a 
precedent to any discussions and consideration of grievances,” 
On the following day, the 7th of January, Sir Hercules tele- 
graphed again through the British agent, who was then at 
Johannesburg, saying : ” That if the Uitlanders do not comply 
with my request they will forfeit all claims to sympathy from 
Her Majesty’s government and from British subjects through- 
out the world, as th(^ lives of Jameson and the prisoners are now 
practically in their hands.” The two thousand odd rifles 
which had been distributed among the Uitlanders were then 
given up. With regard lo the inducements to this step urged 
upon the reform committee l)y the high commissioner, it is 
only necessary to say with reference to the first that the 
grievances never were considered, and with reference to the 
second it subsequently ajipeared that one of the conditions of 
the surrender of Jameson’s force at Doornkop was that the lives 
of the men .should be .spared. It was after the Johannesburg 
disarmament that Kruger had sixty-four members of the 
reform committee arrested, announcing at the same time that 
his motto would be ” Forget and forgive.” Sir Hercules 
Robinson, in response to a message from Mr Chamberlain, who 
had been secretary of state for the colonies since July 1895, 
urging him to use firm language in reference to reasonable con- 
cessions, replied that he considered the moment inopportune, 
and on the 15th of January he left for Cape Town. In 1897 
he was succeeded in the high commissionership by Sir Alfred 
Milner. 

In the period which intervened between the Jameson raid 
and the outbreak of the war in October 1899 President Kruger’s 
administration continued to be what it had been; 
that is to say, it was not merely bad, but it ** 

got progressively worse. His conduct immediately 
after Johannesburg had given up its arms, and while the 
reform committee were in prison, was distinctly disingenuous. 
Instead of discussing grievances, as before the Johannesburg 
disarmament he had led the high commi.ssioner to believe was 
his intention, he proceeded to request the withdrawal of the 
London Convention, because, among other things, ” it is in- 
jurious to dignity of independent republic.” When Kruger 
found that no concession was to be wrung from the British 
government, he proceeded, instead of considering grievances, 
to add considerably to their number. The Aliens Expulsion 
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and Aliens Immigration Laws, as well as the new Press Law^ 
were passed in the latter part of 1896. 

In 1897 a decisicm of Chief Justice Kotze was overruled by 
an act of the vulksraad. 'i'his led to a strong protest from 
the judges of the high court, and eventually Ted to the dis- 
iinissal of the chief justice, who had held that office for over 
twenty years, and during the whole of that time had been a 
loyal and patriotic friend to Ixis country. An industrial 
commksion appointed during this year by President Kruger 
fared no better tl^ the high court had done. The (Commission 
was deputed to inquire into and report on certain of the griev- 
ances adversely affecting the gold industry. Its constitution 
for this purpose was anomalous, as it consisted almost entirely 
of Transvaal officials whose knowledge of the requirements of 
the industry was scanty. In spite of this fact, hoNvever, the 
commission reported in favour of reform in various directions. 
They urged, among other things, due enforcement of the liquor 
law, more police protection, the abolition of the dynamite 
'Concession, and that foodstuffs should be duty free. These 
recommendations made by President Kruger’s own nominees 
were practically ignored. In i8(;8, to strengthen his ndations 
with foreign powers, Kruger sent the state secretary, Dr Leyds,' 
to Europe as minister plenipotentiary, his place on the Transvaal 
executive being taken by Mr Reitz, the ex-president of the 
Free State. At home Kruger continued as obdurate as ever. 
In January 1899 Mr Chamlx^rkin pointed out in a despatch 
to President Kruger that the dynamite monopoly constituted 
a breach of the Londejn Convention. To help the Transvaal 
government out of its difficulty, and to make one more effort 
towards conciliation, the financial houses of Johannesburg 
offered to lend the Transvaal government £600,000 wherewith 
to buy out the dynamite company, and so terminate the scandal 
and bring some relief to the industry. The offer was not 
accepted. Meantime Sir Alfn'd Milner had also endeavoured 
to induce the Transvaal government to grant the necessary 
reforms, but his efforts were equally unavailing (see Milner, 
Viscount). In March tlie Uitlanders, hopeless of ever obtain- 
ing redress from President Kruger, weary of sending petitions 
to the Raad only to be jeered at, determined to invoke inter- 
vention if nothing else could avail, and forwarded a petition to 
Queen Victoria. This petition, the outcome of 
second Uitlander movement for reform, was 
signed by 21,000 British subjects, and stated the 
Uitlander position at considerable length. The following extract 
conveys its general tenor 

The condition of }'oiir Majesty's s‘ubjccts in this state ha*-' 
become woll-nigh intolerable. The acknowledged and admitted 
grievances, of which your Majtjsty's subjects comi)lained jjrior to 
1895, not only are not redressed, but exist to-day in an aggravated 
form. They are still deinived ol all political rights, they arc denied 
any voice in th«? government of the country, they are taxed far above 
the requirements of the country, the revenue of which is misapplied 
and devoted to objects which keej) alive a continuous and well- 
founded feeling of irritation, without in any way advancing the 
general interest of th(? state. Maladmini.stmtion and peculation 
of public moneys go hand in hand, without any vigorous measures 
being adoj^ted to put a stop to the scandal. The education of 
Uitlander children is made subject to impossible conditions. The 
police aliord no adequate protection to the li> es and property of 
tlic inhabitants of Johannesburg; they arc rather a source of danger 
to the peace and safety of the Uitlander population. 

In response to this appeal, Mr Cliambcrlain, in a despatch 
dated the 10th of May, proposed a conference at Pretoria. 
Six days before Sir Alfred Milner had telegraphed to London 
a summary of the situation, comparing the positicxn of the 
Uitlanders to that of helots and der^laring the case for inter- 
vention to be overwhelming. Neither of these despatches 
was made public at the time. But on the very day Mr Cham- 
berlain wrote his despatch the friends of the Transvaal govern- 
ment in Cape Colony and the Orange Free State invited Sir 

^ Dr W. J. L(}yd5, .a Hollander bora in Java in 1859. went out to 
the Transvaal in 1884 as attorney-general, and was, in 1887, made 
government commissioner for th«; Netherlands (S. A.) railway. In 
<890 he became state secretary, and in that position was regarded as 
Krugar -s right-hand man. 


Alfred Milner to meet President Kruger at Bloemfontein, 
hoping to be able to exert pressure on both parties and to 
arrange a settlement as favourable as possible to aibeoi* 
the Transvaal. The conference opened on the «Nif«ia 
31st of May and closed on the 5th of June. It no Coaimacn, 
sooner opened than it w^as evident that Kruger ha(i come to 
obtain, not to grant, concessions. He offere< 3 , it is true, a 
seven years’ franchise law in place of the five years’ franchise 
which Sir Alfred Milner asked for. But apart from the relief 
suggested being entirely inadequate, it was only to be given 
on certain conditions, one of which was that all future disputes 
which might arise between the Transvaal and the Imperial 
government should be referred to a court of arbitration, of 
which the president should be a foreigner. No arrangement 
was possible on such terms. Meanwhile feeling was running 
high at Johannesburg and throughout South Africa. Meetings 
were held in all the large towns, at which resolutions w(Te 
passed declaring that no solution of the Transvaal question 
would be acceptable which did not provide for equal political 
rights for all white men. Sir Alfred Milner urged the home 
government strongly to insist upon a minimum of reform, and 
primarily the five years’ franchise; and Mr Chamberlain, 
backed iDy the cabinet, adopted the policy of the high com- 
missioner. (A. P. IL; F. R. C.) 

D. The Crisis of iSgg, — ^A state of extreme diplomatic 
tension lasted all the summe^r. The Briti.sh public, in whom 
there had always been the latent desire to retrieve the surrendei 
to tlui Boers which had followed the disaster at Majuba, were 
at last awakened by the ministerialist press to the necessity 
of vindicating British influence in South Africa, and the govern- 
ment soon found that, in spite of a highly articulate Radical 
minority, the feeling of the country was overwhelmingly behind 
them. It was not then realized either by the public or the 
government how seriously, and with what considerable justifi- 
cation, the Boers believed in their ability, if necessary, to 
sweep the British “ into the sea.” President Kruger had every 
expectation of large reinforcements from the Dutch in the two 
British colonies; he believed that, whatever happened, Europe 
would not allow Boer independence to be destroyed; and he 
had assured himself of the adhesion of the Orange Free State, 
though it was not till the very last moment that President 
Ste>m formally notified Sir Alfred Milner of this fact. The 
Boers profoundly despised the military power of Great Britain, 
and there was no reason why they, any more than Germany 
or France, should contemplate the possibility of the empire 
standing together as a whole in such a cause. In England, on the 
other hand, it was thought by most people that if a firm enough 
attitude were adopted Mr Kruger w^ould “ climb dowm,” and 
the effect of this error was shown partly in the whole course of 
the negotiations, parth' in the tone personally adopted by Mr 
Chamberlain. It w'as only later that it was seen that if Great 
Britain intended effectually to champion the Uitlander cause, 
the moment for a test of strength had inevitably arrived. 
Negotiations could only bring the conflict a little nearer, delay 
it a little lonpr, or supply an opportunity to either sicle to 
justih^ its action in the eyes of the world. I'he Conditions of 
the problem were such that unless Great Britain were to accept 
a humiliating rebuff, any correspondence, howwer skilfully 
conducted, was bound to bring into greater prominence the 
standing causes of offcjnce betw^een the two sides. The exchange 
of des|)atches soon led to a complete impasse. The persistent 
attempt of the South African Republic to assert its full indepciH 
dcnce, culminating in a formal denial of British suzerain^, 
made it additionally incumbent on Great Britain to carry its 
point as to the Uitlander grievances, wdiile, from Mr Kruger’s 
point of view., the admission of the Uitlanders to real political 
rights meant the doom of his oligarchical regime, and appeared 
in the light of a direct menace to Boer supremacy. The fran* 
chise, again, was an internal affair, in which the convention 
gave Great Britain no right to interfere, while if Great Britain 
relied on certain definite breaches of the convention, satisfaction 
for which was sought in the first {dace in such a guazamtee of 
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amendmeot as the Uitknder frandnse ivould invdve^ lihe Boer 
answer was an offer of arbitration^ a course which Great Britain 
could not accept without admitting tiie South African Republic 
to the position of an equal. Here was material enough for an 
explosion, even if personal misunderstandings and aggravatk)ns, 
adding fuel to the fire, had not naturally occurred (or even been 
deliberately plotted) during the negotiations. the truth 
was that the Boers tliought they stood to gain by fighting, 
while the British, though not expecting war, and acting up till 
the last month or so on the assumption that serious military 
prq}arations were either unnecess^ or sufficiently unlikely 
to be necessary to make them politically inexpedient, had with 
no less confidence committed themselves to a policy which 
was impracticable on peaceful terms. 

After July the tactics of the Boer executive were simply 
directed towards putting off a crisis till the beginning of Octob», 
when the grass would be growing on the veld, and meanwhile 
towards doing all they could in their despatches to put the 
blame on Great Britain. At last they drafted, on the 27th of 
September, an ultimatum to the British government. But, 
although ready drafted, many circumstances conspired to 
delay its presentation. Meanwhile, the British war office 
began to act. Certain depailmental details were despatched 
to South Africa to form a working nucleus for military bases, 
and early in September the cabinet sanctioned the despatch 
to Natal from India of a mixed force, 5600 strong, while two 
battalions were ordered to South Africa from the Mediterranean. 
Sir George White was nominated to the chief command of the 
forces in Natal, and sailed on the i6th of September, whUe 
active preparations were set on foot in England to prepare 
against tlie necessity of despatching an army corps to Cape Town, 
in which case the chief command was to be vested in Sir Redvers 
Buller. Fortunately, although the draft of an ultimatum was 
lying in the state secretary’s office in Pretoria, the Boers, 
unprepared in departmental arrangements which are necessary 
in large military operations, were unable to take the field with 
the promptitude that the situation demanded. They con- 
sequently forfeited many of the advant£ige.s of the initiative. 

The military strength of the two republics was practically 
an unknown quantity. It was certain that, since the troublous 
times of 1S96, the Transvaal had greatly increased its arma- 
ments; but at their best, except by a very few,^ the Boers were 
looked upon by British military experts as a disorganized rabble, 
which, while containing many individual nrst-class marksmen, 
would be incapable of ixiaintaining a prolonged resistance 
against a disciplined army. As was to be subsequently shown, 
the hostilities were not confined to oTjposition from the fighting 
strength of the two little republics alone; the British had to 
face Dutch opposition in their own colonies. The total 
fighting strength of the Boer republics is difficult to ascertain 
exactly. General Botha stated that there were 83,000 burghers 
from 15 to 65 years of age on the commando lists. Lord 
IGtchener put the total number of combatants on the Boer 
side at 95,000 (Cd. 1790, p. 13). The British official History of 
the War gave the number as 87,000 ; another calculation, based 
on the number killed, taken prisoner and surrendered, made 
the total 90,000, In the second (190X) rebellion of the Cape 
Dutch about 8000 joined the burgher forces. The number of 
Boers in the field at any one period was probably little more | 
than 40,000. But the fact tl^t it was to a large extent a 
struggle with a nation in arms doubled the numbers of the 
force that the Transvaal executive was able to draw upon. 
The bulk of the Dutch levies were organized on the buigher 
system — ^that is, each district was furnished with a command^t, 
who had under him field-comets and assistant field-comets, 
who administered the fighting capacity of the district. Each 
field-comet, who, with the command^t, was a paid official 
of the state, was responsible for the arms, equipment and 
attendance of his oxnmando. 

' Lord Wolseley foresaw the stretch of the Boers. Writing 
on the X2th oi September 1899 he said: ** If this war comes off it 
will be the most serious war England has ever had (see Military 
Life of the Duke of Cambridge t H* 43Z)* 


The plan of campaign which found favour with t^ Boers, 
when they determine to put their differences witli Great 
Britain to the test by the ordeal of the sword, was to attack 
all the principal British towns adjacent to tlieir own borders : 
at the same time to despatch a field army of the necessary 
dimensions to invade ai^ reduce Natal, where the lai^t 
British garrison existed. It is not too much to suppose that the 
executive in Pretoria had calculated that the occupation of 
Durban would inspire the entire Dutch nation with a spirit 
of unanimity which would eventually wrest South Africa from 
the British. On paper the scheme had everything to recona- 
mend it as the expedient most likely to bring about the desired 
end. But the departmental executive could not launch the 
Natal invading force as early as had been antuipated, and it 
was not until the 9th of October that the ultimatum was pre- 
sented to Sir (then Mr) Conyngham Greene, the British agent 
at Pretoria. The scheduled demands were as follow : — 

a. That all points of mutual difference shall be regulated 
by the friendly course of arbitration, or by what- 
ever amicable way may be agreed upon by the vwmmtum» 
government with Her Majesty’s goveniment. 

“ b. That the troops on the borders of this republic 
shall be instantly wiilidrawn. 

‘‘ r. That all reinforcements of troops which have arrived 
in South Africa since the isi of June 1899 slmll be removed 
from South Africa within a reasonable iinrie, to be agreed 
upon with this government, and with a mutual assurance 
and guarantee on the part of this government that no 
attack upon or hostilities against any portion of the posses- 
sions of the British government shall be made by the republic 
during further negotiations within a period of time to 
be subsequently agreed upon between the governments, and 
this government will, on compliance therewith, be prepared 
to withdraw the anned burghers of this republic from the 
borders. 

** d. That Her Majesty’s troops now on the high seas shall 
not be landed in any part of South Africa.” 

To these demands the Transvaal government required an 
answtT within 48 hours. 

There could be only one reply, and on Wednesday, the iith 
of October 1899, at five o’clock p.m., a state of war existed 
between the British government and the two Boer republics. 
On the following day the Boer attack on an armoured train at 
Kraaipan, a railway station in ('ape Colony south of Mafeking 
and close to the western frontier of the Transvaal, witnessed 
the first hostile shot of a bloody war, destined to plunge South 
Africa into strife for two years and a half. (H. Ch.) 

E. The War of the purposes of history 

the South African War may be conveniently divided into 
five distinct periods. The first comprises the Boer 
invasion, terminating with the relief of Ladysmith 
on the 28th of Februar>\ The .second, the period 
of Boer organized resistance, may be said to have finished 
with the occupation of Komati Poort in October 1900 (a 
month after Lord Roberts’s formal annexation of the Trans- 
vaal) and the flight of President Kruger. The third may 
be characterized as a period of transition; it marks the 
adoption in earnest of a guerrilla policy on the part of the 
enemy, and an uncertain casting about on the part of the British 
for a definite system with which to grapple with an unfore- 
seen development. This phase endured up to the failure of 
the Middelburg negotiations in March 1901. The next stage 
wa.s that which saw the slow building up of the blockhouse 
system and the institution of small punitive columns, and may 
be considered to have extended until the close of 1901. The 
fifth and last period — ^which, after all other expedients had failed, 
finally brought the residue of uncaptured and unsurrendered 
burglicrs to submission — was the final development of the 
blockhouse system, wedded to the institution of systematK 
” driving ” of given areas, which operations were in force until 
the 31 St of May 1902, when peace was ratified at Pretoria. 

The first of these periods saw the severest fighting of the 
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campaign. It opened with the investment of Mafeking by a 
Transvaal force under P. A. Cronje and the envelopment of 
Kimberley by Free State commandos under General 
Wessels. Butthese were minor operations. The main 
Boer effort was made in Natal, where their forces were 
commanded by P. J. Joubert, while Lieut. -General Sir George 
White was the British commandcr-in-chief . The northern part of 
Natal presented two faces of a triangle to the two enemies, the 
short base being formed by the Tugela Kiver. Close to the head of 
the triangle at Dundee and Glencoe was posted a small British 
force under Major-General Sir W. Penn Symons. Against this 
force there advanced a Boer force under Lukas Meyer from the 
east, and, more slowly, the foremost portion of the main Boer 
army from the north, while at the same time other Transvaalers 
descended upon the railway between Gkincoe and Ladysmith, and 
the Free Staters from the passes of the Drakensberg advanced 
towards Ladysmith, the British centre of operations at which the 
reinforcements sent from India gathered. On the 20th of Octo- 
ber the Dundee brigade vigorously and successfully attacked 
Talana Hill, and drove back Lukas Meyer, but this success was 
dearly bought. Symons was mortally wounded, and 226 officers 
and men were killed and wounded. Half the mounted men lost 
their way in attempting to pass the enemy’s flank and were 
taken, and the brigade, threatened to its left rear by joubert’s 
advance and by the force that had seized the railway, only escape<l 
being enveloped by retreating upon Ladysmith, where it arrived 
in an exhausted state on the 26th of October. Meanwhile 
Sir George White had discovered the Boer force on the railway, 
and, though anxious on account of the advance of the Free 
Staters, on the 21st, stimulated by the news of Talana, he sent 
out a force of all arms under General (Sir John) French to drive 
the Boers from Elandslaagte and so to clear Symons’s line of 
retreat, 'fhis was accomplished by French and his subordinate. 
Colonel (Sir) Ian Hamilton, in the action of Elandslaagte on the 
2ist of October (British losses, 258 all ranks). But on the 22nd 
the P'ree Staters’ advance caused the victorious force to be 
recalled to Ladysmith, and the third action north of that town, 
Rietfontein (24th), was only a demonstration to cover the retire- 
ment of the Dundee force, liy the 29th of October all the British 
forces at the front and their reinforcements had fallen in on 
Ladysmith, which the Transvaalers on the north and east and 
the Free Staters on the west side began to invest. Before the 
junction of the two allied wings was complete Sir George White 
attempted by a general attack to break up their line, The 
result of this decision was the battle of Lombard’s Kop, outside 
Ladysmith, in which the whole of the available British force was 
engaged. The engagement was disastrous to the British, who 
had undertaken far too comprehensive an attack, and the Natal 
Field Force was obliged to fall back upon Ladysmith with the 
loss of 1 500 men, including a large number of prisoners belonging 
to the left column under Lieut. -Colonel F. R.C.Carleton, who were 
cut off at Nicholson’s Nek and forced to surrender by a mixed 
force of Transvaalers and Free Staters under Christian de Wet. 
From that day the role of the Natal Field Force was changed from 
that of a mobile field army into that of a garrison, and two 
days later it was completely isolated, but not before General 
French had succeeded in escaping south by train, and the naval 
authorities had been induced by Sir George White’s urgent 
appeals to send into the town a naval brigade with a few guns 
of sufficient range and calibre to cope with the heavy position 
artillery which Joubert was now able to bring into action against 
the town, 

General Sir Redvers Buller, who had been appointed to the 
supreme command in South Africa as soon as it was perceived 
that war was imminent— his force being one army 
divisions, the divisional generals being 
Lord Methuen, Sir W. Gatacre and Sir C. F. Clery— 
arrived in Cape Town, ahead of his troops, on the day following 
Lombard’s Kop. The situation v/hich presented itself was deli- 
cate in the extreme. In Natal practically the whole of the avail- 
able defence force was swallowed up by the steady success of the 
invasion; on the western frontier two British towns were isolated 


and besieged; and Boer commandos were on the point of in- 
vading Cape Colony, where the Dutch population seemed on the 
verge of rebellion. The army corps was about to arrive, practi- 
cally as a whole unit, in South Africa; but it was evident that 
the exigencies of the situation, and the widely divided areas of 
invasion, would at least defer the execution of the plan which 
had been formed for an invasion of the Orange Free State from 
Cape Colony. The first duty was to effect the relief of the British 
forces which had been rendered immobile, and another duty 
imposed by political circumstances was to relieve Kimberley 
(where Cecil Rhodes was), while the prospect of rebellion forbade 
the complete denudation of the central part of the colony. 
Thus Sir Redvers Buller had no choice but to disintegrate the 
army corps . ( ’lery and some brigades were sent to N atal ; Gatacre 
with less than a brigade, instead of a division, was despatched to 
Queenstown, Cape Colony ; while Lord Methuen, with a division, 
was sent oft* to relieve Kimberley. As November wore on, the 
situation did not improve. Cape Colony was invaded; while in 
Natal a flying column of Boers, pushing down from the Tugela, 
for a short time isolated the newly arrived force under General 
(Sir) H. J, T. Hildyard, which opposed Joubert’s advance on 
Pietermaritzburg at Estcourt. The situation in Natal seemed 
so serious that on the 22nd of November Sir Redvers Buller left 
Cape Town and sailed for Durban. In the meantime Lord 
Methuen had commenced his march to the relief of Kimberley. 
He encountered resistance at Belmont on the 23rd, but attack- 
ing resolutely he drove the Boers out of their strong pauares of 
positions. Two days later he won another action at MaituAn 
Enslin. Still persevering he moved on to the Modder, Oatam. 
where he was seriously opposed by De la Rey and P. A. Cronje, 
the latter having posted down from Mafeking with 2000 men and 
arrived on the previous night. The Boers, who held a river 
line, kept the British attack at bay all day, but eventually fell 
back, relinquishing the position after dark, as their right had been 
turned by General Pole-Carew’s brigade. It was a long and 
wearing fight, in which the British lost 485 killed and wounded, 
and what was more serious, Lord Methuen (himself wounded) 
found that his force had exhausted its forward momentum, and 
that he would have to collect supplies and reinforcements on the 
Modder before fighting his next battle. The extent of the opera- 
tions and the gravity of the situation no\/ began to be felt in 
England; every available man was called up from the reserves, 
and the war office made what at the time appeared to be ade- 
quate provision for the waste which it was seen would occur. 
On the 30th of November the mobilization of a sixth division 
was ordered, offers of colonial aid were accepted, and every 
facility provided for local recruiting in the South African ports. 
Thus m the early days of December confidence was considerably 
restored. Buller was arranging for the relief of Ladysmith, 
which had already shown its spirit by two successful sorties 
against the besiegers’ batteries. In everj* theatre the British 
strength was consolidating. But the full significance of the 
situation presented by these two small nations in arms had not 
yet been appreciated. The confidence restored by the lull 
during the early part of December was dectined to be roughly 
shattered. On the loth of December Gatacre essayed a night 
march and attack upon the enemy’s position at Stormberg, and, 
misled by his guides in unknown ground, was himself surprised 
and forced to return w^ith a loss of ^^9. On the following day 
Lord Methuen delivered an attack upon Cronje’s position be- 
tween the Upper Modder River and the Kimberley road, a line of 
kopjes called Spytfontein and Mrgersfontein. In a night attack 
on Magersfontein hill the Highl^d brigade came under heavy 
fire while still in assembly formation, and lost its genei^, A. G. 
Wauchope, and 750 men, and in the battle by day which followed 
the other brigades were unable to retrieve the failure, the total 
losses amounting to about 950. But even this could be suffered 
with equanimity, since Buller was about to bring his own force 
into play, and Buller, it was confidently supposed, would not 
fail. He had collected at Chieveley in Natal a brigade of mounted 
men, four brigades of infantry and six batteries of artillery, and 
he carried with him the trust alike of the army and the nation. 
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On tbe X5th of December Buller made his effort and failed. 
Behind the Tu^ela at Colenso were Louis Botha’s forces 
Buihr*M covering the siege of Ladysmith, and, imperfectly 
Pmiiart, acquainted with the topography, Buller sent a 
Lard RobrtM force to tum Botha’s left, in conjunction with a 
•tot out, frontal attack. But the flank attack became 
entangled in mass in a loop of the river and suffered heavily, 
and two batteries that formed part of the frontal attack came 
into action within a few hundred yards of unsuspected Boer 
trenches, with the result that ten guns were lost, as well as 
in all some 1100 men. Buller then gave up the fight. The full 
nature of the failure was not realized by the British public, nor 
the spirit in which the general had received the finding of fortune. 
He lost heart, and actually suggested to White the surrender of 
Ladysmith, believing this to be inevitable and desiring to cover 
White’s responsil.)ility in that event with his own authority; 
but White replied that he did not propose to surrender, and the 
cabinet at home, aware of Buller’s despondency, appointed Field 
Marshal Lord Roberts to the supreme command, with Major- 
General Lord Kitchener as his chief of staff. A wave of military 
enthusiasm arose throughout the empire, and as the formation 
of a seventh division practically drained the mother-country of 
trained men, a scheme for the employment of amateur soldiers 
was formulated, resulting in the despatch of Imperial Yeomanry 
and Volunteer contingents, which proved one of the most striking 
features of the South African campaign. Pending the arrival of 
Lord Roberts and reinforcements, the situation in South Africa 
remained at a deadlock ; the three besieged towns — Mafcking, 
Kimberley and Ladysmith — still held their own, but no headway 
was made by the relief columns ; all they could do was to stand 
on the defensive. The only bright spot, as far as the British 
were concerned, was to be found in northern ('ape Colony, where 
General French, with two cavalry brigades and details, by his 
skilful tactics and wonderful activity kept at arm’s length a 
superior force of tiie enemy in the vicinity of C!olesberg, an 
achievement the more noteworthy since he had pitted against 
him both De la Rey and De Wet, two of the three men of military 
genius produced by the war on the Boer side. On the 6th of 
January the Boers in Natal made a desperate attempt to storm 
Ladysmith. The garrison, though already weakened by priva- 
tion and sickness, made a stubborn resistance, and after one of 
the fiercest engagements of the war, repulsed the attack at 
Caesar’s Camp and Wagon Hill with severe loss to the enemy, 
itself having 500 casualties. 

W^hen Lord Roberts arrived in Cape Town on the 10th of 
January 1900 the three garrisons were still invested, and the 
relieving forces were still maintaining their role of passive resist- 
ance, while at the same time restraining the Dutch in Cape Colony. 
The commander-in-chief’s first duty was to create a field army 
out of the tangle of units in Cape Colony. In the meantime. Sir 
Redvers Buller, who had been reinforced by Sir Charles Warren 
and the 5th division, essayed a second attempt to cross the 
Tugela, by turning the Boer left. But much time was consumed 
and the plan underwent several modifications before its execu- 
tion began in earnest on the i6th of January. Warren was placed 
in command of the main body, which crossed the Tugela at 
Trichardt’s Drift on the 17th and j8th. The mounted troops 
engaged a Boer force north-west of the point of 
p ao op, passage, but were brought back to take part in a 
general right wheel of the forces of the Tugela, pivoting on 
Trichardt’s Drift. But meantime the mobile enemy, whose 
original flank had been turned, had gathered at the new centre 
of gravity, and the upshot of several days’ fighting was the 
retreat of the British. They had penetrated the enemy’s right 
centre by the seizure of Spion Kop, but the force there 
became the target for the concentrated attacks of the Boers, 
and, after suffering heavily, was withdrawn (Jan. 24, 1900), 
with a loss of 1700 men. 

By the ist of February Lord Roberts had matured his plans 
and begun to prepare for their execution. On the 3rd of February 
he ordered a demonstration against the right of the Boer 
position at Spytfontein-Magersfontein to cover the withdrawal 


of General French and the cavalry from before Colesberg, and 
the concentration of his army at Modder River, disregarding 
another set-back in Natal to Sir Redvers Buller, who had against 
his advice made a third attempt to relieve Indysmith on the 
5th of February, and failed to make good the purchase which 
he secured across the Tugela (Vaal Krantz). 

Lord Roberts’s plan was first to concentrate to his left, taking 
every measure to induce the Boers to believe that the original 
sciieme of invasion by the centre would now be re- 
sumed, and in this purpose he succeeded so well that 
his field army with the necessary transport for a 
cross-country march was assembled between tbe Orange and 
the Modder without serious mishap. Cronjc at the new centre 
of gravity was not reinforced, all available Boers drawing down 
towards Colesberg. The concentration effected, Cronjc still 
believed that the relief of Kimberley was the object of the 
gathering behind Modder River, and therefore held on to his 
Magersfontein kopje. The relief of Kimberley was indeed 
urgent, for dissensions between Rhodes and the military authori- 
ties had become acute. But to this part of the task only the 
(•avalry division assembled under French was assigned. The 
army itself was to force Cronje into the open and then advance 
on Bloemfontein from the west. Roberts began his operations 
on the nth of February. French started from Rumdam (near 
Graspan) eastward on that day, intending to make a wide sweep 
round Cronje’s immobile army. Skirmishing with De Wet 
in the first stages of their ride, the cavalry brigades crossed the 
Modder at Klip Drift on the T3th. Cronje sent only detach- 
ments to oppose them, but these detachments wen? broken 
through by a sword-in-hand charge of the whole division, and 
Kimberley was relieved on the i5tli. I’he infantry, meeting 
with great difficulties in its crossing of the Riet at Waterval 
owing to the country and its own unwieldy transport, followed 
to 2 days later. But Cronje had now realized his danger^ 
and slipped away westward behind J^Vcnch and in 
front of the leading infantry at Klip Drift. This ™ 
was deflected by Kitchener westward to follow up the Boer 
rearguard, and after some delay the remainder of the infantry, 
at first fronting northwards, swerved westward likewise, while 
French from Kimberle}', with .such of his men as he could mount 
on serviceable horses, headed off Cronjc in the north-west. The 
result, after one premature and costly assault on Cronje’s lines 
had been made by Kitchener, was the surrender of 4000 Boers 
at Paardeberg with their leader on the 2()th of ]<ebruary, the 
anniversary of Majuba. Ai. the same moment came in news at 
last of the relief of Ladysmith. 

It was part of Roberts’s purpose to relieve the pressure in 
Natal by his own operations. Buffer began his fourth advance 
on the T4th of February, and though this was 
checked the foothold gained was not abandoned, . 

and a fifth and last attempt (Pieter’s Hill) was ^ 
successful. Ladysmith was relieved on the 28th of February. 
It had fared worst of all the beleaguered garrisons, and its 
22,000 inhabitants were almost at their last gasp when relief 
came. The casualties from shell-fire had been few, but those 
from .sickness were very heavy. Buller’s operation.s, too, had 
cost at Colenso 1100 men, at Spion Kop 1 700, at Vaalkrantz 400, 
and now in the last long-drawn effort 1600 more — over 5000 in 
all. But the tide of war had changed. The Natal invaders 
fell back to the mountains which cnclo.se the north of the colony; 
Oliver and Schoeman retired from Cape Colony before the small 
forces of Gatacrc and Clements; and the presidents of the 
republics, realizing that the British Empire was capable of 
more resistance than they had calculated upon, put forward 
feelers aiming at the restoration of the status quo before the 
war. These proposals were rejected by Lord Salisbur)' : there 
could be no end now but a complete destruction of the Boer 
power. 

The surrender of Cronje and the relief of Ladysmith for the 
time being paralysed the Boer resistance. Two half-hearted 
attempts were made on the 7th and loth of March, at Poplar 
Grove and Driefontein, to stem Lord Roberts’s advance upon 
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Bkaemtontein, President Kruger himsdf arriving on the scene 
to give confidence to his burghers ; but the demoralization was 
so great that neither the military genius of the few 
Cmptutttf nor the personal influence of the president could 
bolster up an adequate resistance, and on the 13th 
of March 1900 Lord Roberts’s army marched into the 
Free State capital. This great move was persevered in and 
accomplished, in spite oi the fact that at the very outset of 
the cross-country march (Feb. 13) the great body of transport 
which had been collected at Ramdam had been cut ofl by 
De Wet (who had stayed on the Riet after French had 
ahaken him of!). It was therefore only made possible at all 
by reducing the rations of the flghling men to a minimum and 
by undertaJ^g the risks of changing the line of communi- 
cation three times. NaturaUy and necessarily the capture of 
Bloemfontein was followed by a period of reaction. It was 
not until the 29th of March that the new railway communi- 
cation recommenced to feed the army. In the meantime 
rebeliion had broken out in the Prieska district of Cape Colony, 
which was promptly quelled by Lord Kitchener. The halt at 
Bloemfontein was marked by the publication of proclamations, 
offering protection to the bui^hcrs, which, however, the invaders 
had not yet the power to fulfil. The enforced halt was unfor- 
tunate; it not only resulted in a bad outbreak of enteric, but it 
gave the Boers time to recuperate, and by the beginning of April 
they again took the initiative. The death of their commandant- 
genered, Piet joubert, on the sflth of March, seemed to mark a 
change in the fortunes of the Republican army. Christian De 
Wet, who had first come into prominence as the captor of Lord 
Roberts’s convoy at Waterval, and was now operating cast and 
south-west of Bloemfontein in order to counteract the influence of 
Roberts’s numerous flying columns which rode hither and tliither 
offering peace, added to his laurels by ambushing Broadwood’s 
mountied brigade and horse artillery at Sannah’s Post, just 
outside Bloemfontein, on the 31st of March. Four days later 
he reduced a detachment at Reddersburg, and then went 
south and invested Colonel Dalgety and a mixed force at 
Wepener, which was relieved after ten days by General Hunter’s 
Ladysmith division, brought round to Aliwul North from Natal. 

These successes, if they retarded Roberts’s progress, at least 
enabled him to rearrange his forces in accordance with the new 
situation at leisure, and to re-establish his trans- 
ySoMte* wheeled, and on the 1st of May the 

main army moved northwards upon the Transvaal 
capital. The main advance was taken with one cavalry 
and three infantry divisions (the cavalry commanded by 
French, and the infantry divisions by Generals Tucker, Pole- 
Carew and Ian Hamilton). Rundle’s division took the right of 
the advance; Methuen and Hunter moving from Kimberley, 
formed the left. Kelly-Kenny, ColviJe and Chermside held the 
communications based on Bloemfontein. A flying column de- 
tached from Hunter, under Mahon, in conjunction with Colonel 
H. C O. Plumer’s Rhodesian levies from the north, on the 17^1 of 
May relieved Mafeking, where Colonel (Lieut. -General Sir) R. S. S. 
Ba^n-Powell had throughout shown a bold front and by his 
unconventional gaiety as well as his military measures had hdd 
off the assault until the last. The same day the Natal Field 
Force under BuUer moved up into the Biggarsberg and occupied 
Dundee. On the roth of May Lord Roberts had crossed the 
Sand River; on the 12th of May he entered Kroonstad. After 
a halt of eight days at Kroonst^, the main army again moved 
forward, and, meeting but small resistance, marched without a 
halt into Jdiannesburg, which was occupied on the 31st of May, 
the Orange Free State having been form^ly annexed 
by proclamation three days earlier. On the 30th of 
May President Kruger fl^ with the state archives, 
uJdng up his residence at Waterval Boven on the Koraati Poort 
line. The gold-mines were now securely in the possession of the 
British, and on the 5th of June Lord Roberts’s army occupied the 
capital of the Transvaal practically without resistance, setting 
free about 3000 British prisoners of war detained there. 

It had been antifclpated that the occupation of both the 
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capitals wouid have brought due hostilities to a close, but this 
was not the case, and though after the 5th of June regtdur re- 
sistance was at an end, the army of occupation had 
still to face two years of almost unprecedented par- 
tisan warfare. On the 8th of J une Sir Redvers BuUer, 
who had made a long halt after the relief of Ladysmith and 
reorganized his army and its line of communication, forced his 
way over Alleman’s Nek, and on the following day occupied 
Laing’s Nek, the Natal gate to the Transvaal, while the field 
marshal fought a widespread battle against Botha, De la Rey 
and Kemp at Diamond HiU, 20 m. east of Pretoria. The object 
of this action was to push back the Boers from the neighbourhood 
of Pretoria, but no sooner was this done than the north-western 
Transvaal became active, in spite of Hunter’s and Baden-Powell’s 
advance from Mafeking through this district. As the British 
line of operations now extended eastward from Pretoria, the 
advance of these Boers to the Magaliesberg threatened their 
rearward communications, and as Buller had moved far more 
slowly than the main army there was not as yet an alternative 
line through Natal. Most serious of all was the pressure between 
Bloemfontein and the Vaal, where the Free Staters, under De 
Wet and other commanders, had initiated the guerrilla as soon 
as Botha and the Transvaalcrs retired over the Vaal and ceased 
to defend them by regular operations. Large farces had been 
left behind during the advance on Johannesburg for 
the protection of the railway and the conquered terri- 
tory, and these were now reinforced from Kimberley 
and elsewhere as weU as from detachments of the main army. 
These, under Sir Archibald Hunter and Sir Leslie Bundle, 
successfully herded Prinsloo with 4000 Free Staters into the 
Bmndwater Basin (July 29)— a very satisfactory result, but 
one seriously marred by the escape of De Wet, who soon 
iifterwards raided the Western Transvaal and again escaped 
between converging pursuers under Kitchener, Methuen, Smith- 
Dorricn, Ian Hamilton and Baden-Powell. 

Befcffe this Lord Roberts had initiated a movement from 
Pretoria to sweep down to Komati Poort on the Portuguese 
frontier, in which Buller, advancing across country from the 
south, was to co-operate. On the 26th to 27th of August the 
combined forces engaged and defeated Botha in the action of 
Belfast or Bergendal, with the result that the enemy dispersed 
into the bush- veld north of the Middelbu^ railway, On the 
30th of August the remainder of the British prisoners were 
released at Nooitgedacht. On the 6th of September Buller, 
crossing the track of the main army at right angles, occupied 
Lydenburg in the bush- veld, and five days later the aged presi- 
dent of the republic took refuge in Louren90 Marques. 

On the 13th of September ^rberton was occupied 
by French, and on the 25th Komati Poort by 
Roberts’s infantry. From October the military operations were 
confined to attempts to reduce guerrilla commandos which had 
taken the field. Mr Kruger, deserting his countiy^men, left 
for Europe in a Dutch man-of-war, and General Buller sailed 
for Europe. The Boer leaders definitely decided upon a guerrilla 
and a wearing policy, deliberately dispersed their field army, 
and then swcll^ multiplied the innumerable local com- 
mandos. On the 25th of the month the ceremony oi annexing 
the Transvaal was performed at Pretoria. 

In November the prevailing opinion was that the war was over, 
snd Lord Roberts, who had been appointed contmaodernn-chief 
at borne, left South Africa, handing over the conmianti to wntehmnm 
Lord Kitchener. Then followed a long period of groping 
for a means to cope with the development of guerrilla 
tactics, w’hich for the next ax months w-ere at their zenith. 

The railway communications were coastantly damaged, isolated 
posts aikd convoys captured, aad ilie raiders aK\a3r8 seemed able 
to avoid contact with ‘the columns sent hi pursuit De Wet, after 
escapincr from Brandwater Basin, w'as hunted north-westward, and 
crossed into the Transvaal, where, joining the local guerrilla bands, 
he surrounded an infantry briwle at Fredrikstad. Bat, 
unable to reduce it and threatened on all sides, he ^ 

turned back. On the 6 th of November he was severely 
handed andhis guns and wagons we*^ captured at Bothaville. But 
this misadventure only stimulated him. His emissaries roused the 
Free Staters west of Bloefnlonteiii, and ^safiectian out in 
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Cape Colony to an alarming degree, wiiile, as ioreninners of the 

g romised invasion, scattered bodies of Free Staters crossed the 
Grange Kiver to swell the rebellion. From Bothaville Pc Wet made 
for Thaba Nchu, where the Bloemfontein garrison held a coidoii of 
posts. These were traversed on the rotii of November and the 
raiders passed on to Bethulie capturing Dewetsdorp and 500 men en 
raute. Piirsued closely and hading the rivers in nood Pe Wet hid 
some of his men under Kritzingcr near tlie Orange and himself 
doubled back, traversing again the line of posts east of Bloemfontein. 
Kritzinger, Hertzog and bodies of Caj)c rebels raided Cape Colony 
as soon as they were able to cross the Orange, and Hertzog penetrated 
so far that he exchanged shots on the Atlantic coast witli a British 
warship. All that the British forces under Sir Charles Knox and 
others could do was to localize the raids and to pre- 
spread of rebellion. So far. however, energy 
aucce M 9 . vigilance made them successful. Botha mcanwliilc 
held his own in the xtorthern Transvaal, both against forces from 
Pretoria, Middeibur.^ and Lydenburg, and against the Rhodesian 
Field Force under Sir F. Carrinfrton, which had been sent iip from 
Beira (by arrangement vith tlie Portuguese) to southern Rhodesia. 
At the close of 1900 the commandos under the direct influence of 
Louis Botlia attacked the railway posts on the Middclburg railway 
and captured Ileb'ctia. De la Key operated in the western Trans- 
vaal. and in concert with Be3rcTs, whose presence in this re./. ion was 
not known to the British, he inflicted a sharp reverse on General 
K. A. Clements at Nooitgedacht in tlie llekpoort valley on the 
i3tl) of December. Beyers then slipped away to tlie east, croasiug 
the line between Johannesburg and Pretoria with impunity. Lord 
Kitchener called for more men. and on the 22nd of I)ecembcT the 
war office announced that 30,000 more mounted men would be 
despa-tclied to the seat of war. 

With the opening of 1901 Lord Kitchener tried now schemes. 
He withdrew all his detached garrisons except in the most irii])ortai)t 
centres, and set himself to make his railway commnniea- 
Goac^tr^ tions perfectly secure. He determined to make the 
tiott Policy, Operations a waste, and instituted the concentra- 

tion camps, into wliich he intended to bring the whole of the non- 
combatant inhabitants of the two republics. 11c des])atclied French 
with a large force to clear the south -eas*tfrn districts of the Transvaal 
and for the re.st maintained a force to watch De Wet, and organized a 
defence force in Cape Colony, while using the residue of his mounted 
men to sweep the country of stock, forage and inhabitants. 
Although there were no great disasters, the new jiolicy was not }n*oliric 
in success. The enemy invariably disjicrsed before suiierior forces, 
and the removal of the' women and children from the farms did not 
have the effect of disheartening the burghers as had been aiitici])atcd 
—it rather mended their vitality by relieving them of rcspoiLsi bilily 
for their families' welfare. Nor were the Boct leaders destitute of 
comprehensive schemes. Botha arranged to penetrate Natal, De 
Wet to make a second attempt on the Colony, in connexion witli 
Hertzog and Kritzinger. On tlie loth of l ebruary De Wet, with 
five guns and 3000 men, carried out his promised invasion of Cane 
Colony. Pas.sing the Bloemfontein-Tliaba Nchu line a tliird time, he 
crossed the Orange to join Hertzog and rouse the Cape Dutch. But 
this invasion failed. By judicious use of the railway Kitchener 
concentrated sufficient tr<x)psin the colony to cope witli tlie attempt, 
and, after being hunted for eighteen days, De Wet escapcrl back 
into the Orange River Colony with the loss of all his guns, munitions 
of war and half his force. In the northern Transvaal a force under 
Sir Bindon Blood cleareil the country, but could not prevent Viljocn 
from escaping eastward to join Botha. Botha's activity in the 
st)uth-cast caused Kitdiciicr to despatch a large force under IV(?nch 
tliitiicr. This swept the country up to the Swaziland l)order. But 
Botlia c.scaped. On the 3rd of March, after various raids and adven- 
tures in company with Smuts and Kemp, De la Rey, tlie lion of the 
western Transvaal, essayed an attack upon Lkhtenburg, in which 
he was heavily repulsed. Signs of weaknc.s6 were now apparent, 
and as a result Louis Botha, acting with the authority of Schalk 
Burger the representative of FTesident Kruger, opened negotiations 
with Katchenex. A meeting took place at Middelburg, Transvaal, 
on the 28th of February. These negotiations, however, broke down 
mainly over the treatment to be awarded to C^pe rebels. 

'The hostilities now entered upon a new phase. The establi.shment 
of a Unc of defensive po.sts between Bloemfontein and Ladyfjrand, 
though De Wet had three times traversed it, had given 
BwckaauM Kitchener an idea, and he resolved upon the scheme of 
policy. fencing in areas by chains of blockhouses such as 
those already constructed for the protection of the railways. In 
the meantine, while these post.s were under construction, the harrying 
of the commandos by mobile columns was continued. In March 
Babington, pursuing De la Hey after the latter's Lichtenburg mis- 
adventure. captured three guns and six maxims near Ventersdorp. 
In April Plumer occupied Pietersburg, the last remaining scat of 
government open to the enemy. Rawlinson captured a laacrei and | 
guns at Klerksdorp, and, though neither De Wet nor De la Rey had j 
been brought to book, matters had so far improved in May that 
municipal government was given to Johannesburg, and a certain 
number of mines were allowed to recommence working. Kemp was j 
defeated by Dixon at \nakfontein, after a desperate encouirter. 
June brought fittle of moment, thoagh the Boers scored two minor 


successes. Kritzinger capturing the village of Jamestown in Cape 
Colony, and Muller reducing a force of Victorimis at Wiliuansrust. 
south of Middelburg. In July there were further evidences of weak- 
ne.ss on the part of the Boors, and Botha applied for perniissitni to 
communicate with Kruger. This was allowed, but, as Kruger 
advised a continuance of the stiug?.*lc, the slow course of the war 
continued. In the mcantim<', the concentration camps were becom- 
ing filled to overflowing, and a steady stream 01 captures and 
surrenders were riKlucing tlie hostile jKJWcr of the republics. 

In August a ^iroclamatioti was iwomukated formally threatening 
the Boer loaders who should not surrender witli periuanont banish- 
ment from South Africa, but tliis proclamation had very little 
effect. Smuts, with a small force from the Ma: alicsberg, traversed 
Orange River Colony and stimulated the Capo rebels afresh. But 
Se]iteml>er showed some 8li,‘rht improi ement in the situation in Cape 
Colony, where French was in supreme conuiiand. On the 3th 
Scobell captured Lotter, who was subsequemly executod for 
murder : though this was balanced a few days later by Smuts’s 
siicces.sfu1 attack on the 17th Lancers at I'ai kastad. In the 
8GutJi-4'astcrn 'rransxaal Botha made a new effort to invade Natal, 
but. althoui/li he captured 300 men and three guns in an action 
on the 17th of September at Iflooil River f'oort near Vryhoid, his 
plans were rendered al^ortivc V>y his failure to reduce the post.s of 
Mount Prospect and Fort Itala m Zululand, which he attacked nn 
the 2(>th, and be only escaped with difficulty from the converging 
columns sent against liim. Desuit oi*y lighting continued till the 
close of the year, the balance of succe.s.s being with the I'rilish, 
though on the 30th of October Botha, returning from the soulh-eo.st 
towards 3'ret.oria, defeated ('olonel Benson's column at Bakenlaaete, 
Tkmsou bring killed. About the same time, the force in front of 
De la Rey anil Kemp in tlio we.st being depleted to lind the troo|iH 
for larger operations, iJie Boers made a lierce surprise attack on 
Colonel Krkewicli's column at Moedvillc, in which Kekew ich was 
wounded mul his troops hard presided for a time. De la Riy next 
attacked part of Methuen's column near Zeenist, but was repulsed 
(Oct. 24). Affairs again took an uusatislactory turn in C,ape 
Colony, and on the 8II1 of Octol»er the whole colony was placed iiiidei 
martial law. In NovcmbiT an unsuccessful attempt was made by 
.sevt‘ral columns I0 run De Wet to earth in the Lindley district, 
whither, after bis .second raid on Cajio Colony, he had returned. 
But in December matiers improved. The reverse at Bakenlaagtc 
was repaired bv a force uncler Bruce Ilamilton. This swept the 
soul h' eastern 'ruinsvaal as brcnch had done, and xvitli no better 
effect, for Botha escaped. Ihit the British conimaudor thereupon 
ticean a constant .succe.ssion of night marches and raids which practi- 
cally blotted out the rcsi, stance in the castiirn Transvajil. The 
conis of National Scouts (formed of burghers who had taken the 
oath of allegiance) wa,s inaugurated and the Johannesburg stock 
exchange reopcn<*(|. By the cud of the ye ar the bJockhoii.se sy-stem 
wa.s complete, but this phase of the war was* destined to close barlly 
as Dc Wet on Cinistma.s Kve cajituied a large force of Vtomaniy 
at Tweefontein, we.st ol Hanismith. 

With igo2 tbo ki.st phase of this protracted struggle commfinced. 
The blockhouse sy.stcm was prar.ticully finislied, and Kitchener 
determined upon a new means of haras.siug tlie 
enemy, who still had a total of about 25,000 men 
in the field. But the blockhousc.s had already begun 
to serve the purpose for wdiich they were designed. In the past 
the mobile columns, of wiiich there were over sixty in the field, 
had always been bound to the railway for supply; now convoys 
could be pushed out to them along v.'halt vcr blockhouse line they 
touched. In January Bruce Ilamilton continued his succt^ssJul 
night marches, and late in the month Ocueral Ben Viljocn was 
captured in the Lcydenburg di.strk t. The only .set-back was tlie 
descent which Beyers made upon Pietersburg, breaking into the 
concentration camp and carrying off a number of able-bodied 
refugee.^. Early in February Lord Kitchener commenced his 
first drive, and it was so successful that it was evident that the 
key to the situation bad been found. First the country east of 
the fine Bloemfontcin-Verceniging was swept four times over, 
then the method was employed in the Transvaitl, east and we.st, 
and finally against the Cape rebels. 'Hiere were a few small 
reverses, of which De la Rcy’s successful rush upon Paris’s column 
and capture of Lord Methuen was the most important ; but when 
some initial mistakes in the composition of the driving lines, 
which robbed the earlier drives of part of their effect, were made 
good, the system worked like a machine. The Boers were at 
last convinced of the futility of any attempt to prolong, the 
struggle, and on tlie 23rd of March the r^rcsentatives ^ the 
Boer governments came into Pretoria. Six weck.s v/crc spent 
in negotiation, and then a meeting of delegates, under the 
presidency of (^neral Kemp, was held at Vcrecnigiiig« 
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As a result of this conference articles of peace were signed at 
Pretoria on the 31st of May, and the South African War was a 
history of the past. The terms of peace may be 
condensed into the following points ; (i) Surrender 
*of all burahers in the field, with all arms and 
munitions of war; (2) all burghers duly declaring themselves 
subjects of King Edward VII. to be repatriated; (3) no 
burghers who should surrender to be deprived of either their 
liberty or property; (4) no proceedings to be taken against 
burghers for any legitimate acts of war during the period of 
hostilities; (5) the Dutch language to be taught in public schools 
on the request of parents, and to be allowed in courts of law; 

(6) sporting rifles to be allowed upon the taking out of licences; 

(7) the military administration to be superseded by civil adminis- 
tration as soon as possible, the civil administration to lead up to 
self-government; (8) the question of the native franchise not to 
be considered until after the introduction of self-government; 
(9) landed property not to be subjected to any special tax to 
defray the cost of the war; (10) a commission to be formed to 
facilitate the repatriation of the burghers, a grant of £3,000,000 
being given as compensation for the destruction of farms. 

1x1 the whole war the British lost 5774 killed and 22,820 wounded, 
while the Boers lost about 4000 kilJed. The number of Boer prisoners 
in the hands of the British at the end of the war was about 
40,000, (L. ].*; C. F. A.) 

F. From the Annexation to igji \ — On the 4th of July 1900, 
a month after the occupation of Pretoria, a commission was 
issued to Lord Roberts authorizing him to annex the Transvaal. 
The proclamation of annexation was dated the ist of September. 
Lord Roberts held the post of administrator of the colony 
until his departure for England in December following, when 
he was succeeded by Sir Alfred Milner, the high commissioner. 
It was not, however, until March 1901 that Milner, who resigned 
his governorship of Cape Colony, arrived at Pretoria to in- 
augurate a civil administration.^ Hostilities were still pro- 
ceeding, but in the areas under control Lord Milner (who was 
raised to the peerage in May) speedily set the machinery of 
government in motion. The civil administration of jukice 
began in April; in October a reformed judicial system, with 
Sir J. Rose Innes as chief justice, was put into operation; in 
1902 this was followed by the establishment of a supreme 
court. Bcside.s law, the important departments of finance 
and mines were organized, and steps taken to remedy the 
grievances of the commercial and mining classes. Sir David 
Barbour, who had presided over a commission to inquire into 
the concessions granted by the late republic, presented a 
valuable report in June, and suggested a tax of 10% on the 
profits of the gold-mining industiy, a suggestion carried out 
a year later (June 1902). Meantime Johannesburg had been 
given a town council, and some of the gold-mines permitted to 
restart crushing (May 1901). In November of 1901 the main 
body of the Uitlanders were allowed to return to the Rand. 

fVorito/They had fled the country* immediately before 
Recaaetrue^ the outbreak of war and had been living at the 
tioa, seaports. While thus caring for the urban areas 
the administration was equally alive to the needs of the country* 
districts. A commission which had been appointed to inquire 
into schemes of land settlement reported in June, and this was 
followed by the creation of a land board in December 1901. 
Lord Milner cherished the ideal of racial fusion by the establish- 
ment of British settlers on a large scale. He also recognized 
the necessity , if agriculture was to be developed, of an extensive 
systeni of irrigation, and Sir William Willcocks, formerly of the 
Egyptian Irrigation Department, was engaged to draw up a com- 
prehensive scheme, having in view* also the needs of the gold-mines. 
Another department taken in hand was that of education; and 
the success which attended the opening of schools In the refugee 
camps was most striking. At the time the articles of peace 
w^ere signed at Pretoria, more than 17,000 Boer children 

^ Milner became at the same time administrator of Orange River 
Colony. Several of the reforms adopted for the Transvaal applied 
to or affected the sister colony. (See Orange Free State.) 


[ANNEXATION TO 19x1 

were being educated in these camps under the supervision of 
Mr E. B. Sargant. 

This work of reconstruction was carried out in face of many 
difficulties other than those inherent to the undertaking. More 
than one plot on the part of Boers who had taken the oath of 
allegiance was hatched in Johanne.sburg, the most serious, 
perhaps, being that of Brocksma, formerly third public prose- 
cutor under the republic. On the 15th of September 1901 
Brocksma and several others were arrested as spies and con- 
spirators. Letters to Dr Leyds and to Dr Krause of a treason- 
able character were found in Broclcsma’s possession, and being 
found guilty of high treason he was shot (30th of September). 
Krause, w*ho was then in London, was arrested, tried and 
convicted for attempting to incite to murder, and sentenced to 
imprisonment. In November another conspiracy, to seize 
Johannesburg with the help of General De la Rey, was discovered 
and frustrated. More injurious than plots of this nature was 
the political agitation carried on in Cape Colony and in Great 
Britain. This agitation was directed w*ith particular virulence 
against the high commissioner, whose recall, it was asserted, 
would remove the chief obstacle to peace. Mr J. X, Merriman 
and Mr J. W. Sauer came to England in the summer of 1901 
on a mission from the Cape Afrikanders, and received much 
encouragement from Radical politicians. Nevertheless, much 
had been done to establish order and restart commerce by the 
time peace was made. 

After the signature of the articles of peace the work of recon- 
struction was accelerated. The end of the military government 
was signalled by the assumption (on the 21st of June) by Lord 
Milner of the title of governor of the Transvaal and by the 
creation of an executive council. The Boer leaders unreservedly 
accepted British sovereignty. Generals Botha, De Wet and 
De la Rey, how'ever, paid a visit to England (August-September 
1902) in an unsuccessful endeavour to get the terms of peace 
modified in their favour; they received little encouragement 
from a tour they made on the continent of Europe. On their 
return to South Africa the Boer generals and their colleagues 
aided to some extent in the work of resettlement, but the seats 
offered to the Boers on the executive council were declined. 
The work of repatriation and resettlement was carried out l>y 
commissioners acting in conjunction with a central advisory 
committee at Pretoria. These supplied the people with food, 
shelter, stock and implements. The burgher and natn*e con- 
centration camps were rapidly broken up ; by December 1902 
only 7600 out of 70,000 were left in the burgher camps. 

At this period Mr Chamberlain determined to visit South 
Africa and use his personal influence to help forward the settle- 
ment of the country. After the almost total cessation of 
commerce during the war, there w*as in the last half of 1902 and 
the beginning of 1903 a great impetus to trade. When Mr 
Chamberlain reached the Transvaal in January 1903 the feeling 
among the British section of the community was optimistic. 
Mr Chamberlain w'aswell received by the Boer leaders; it was, 
however, to the Rand m^nates that he turned for financial help. 
That large sums were imperatively needed to accomplish the 
work of reconstruction w*as apparent. An agreement was 
reached whereby a loan of £35,000,000, guaranteed by the 
imperial government, w*as to be raised for the benefit of the 
Transvaal and the Orange River Colony; a further loan of 
£30,000,000 was to be issued in instalments of £10,000,000 and 
paid into the British exchequer as the Transvaal’s contribution 
towards the cost of the w'ar. The first instalment of this loan, 
to be issued in 1904, was guaranteed by the great mining firms 
of Johannesburg. With ^e proceeds of the first loan the debt 
of the South African Republic was paid off, the Trans\*aal and 
the Orange River Colony railw*ays were bought by the state, 
and new* railways and other public works were undertaken. The 
£3,000,000 granted by the articles of peace, and other consider- 
able sums, besides £7,000,000 from the loan, w*ere expended on 
repatriation and compensation. 

The efforts made by the administration to restore the Boers 
to the land, to develop the material resources of the country, 
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and to remove all barriers to the intellectual and moral develop- 
ment of the people, were soon, however, hampered by severe 
economic commercial depression. One of the least results of 
DcorocMioa this depression was that the sec^ond war loan 
•jidcii/jiw arranged by Mr Chamberlain was never issued, 
Lmhonr. Great Britain finally (in 1906) abandoning all her 
claims. The commercial depression was due to many causes; 
of these the most apparent was the shortage of labour at the Rand 
mines. When work restarted after the war, the mine owners 
offered the Kaffir workmen little more than half the wages paid in 
1898 ; but this effort at economy was abandoned, and the old rates 
of pay were restored in January 1903. Nevertheless, the labour 
available continued to be very much below the needs of the 
mines. The consequent small gold output meant a serious 
decrease of revenue, which was not compensated for by the heavy 
tax levied on the output of the Premier diamond mine, where 
operations began in 1903. Finally, to enable them to work 
their mines to their full capacity, the Rand houses asked for 
leave to import Chinese labourers.^ Milner, anxious above 
everything else to obtain sufficient revenue to carry on his work 
of reconstruction, gave his consent to the experiment. The 
home government concurred, and during 1904-1906 over 

50.000 Chinese were brought to the Rand on three-years* in- 
dentures. The objections to the introduction of the Chinese, 
urged in South Africa, in Great Britain and in other parts 
of the British Empire, arc discussed under South Africa : 
History y § D\ here it need only be added that in the 'Iransvaal 
the point upon which all parties were agreed was that no new 
racial or economic complications should be permitted; and 
these were guarded against by the restriction of the coolies to 
unskilled labour in the gold mines and by their compulsory 
repatriation. By the introduction of the Chinese the gold 
output from the mines was greatly increased, with the result 
that the Transvaal suffered less than any other part of South 
Africa from the restriction of commerce, which lasted for 
several years. 

The discussions in the legislative council on the Chinese coolie 
question had been accompanied by a demand on the part of the 
Boers that such an importiint step should not be taken ** without 
the constitutional approval of the white people of the Trans- 
vaal *’ ; and after the importation of the coolies had begun, the 
agitation for the grant of representative institutions grew in 
volume. The British government was also of opinion that the 
time was near for the setting up of such institutions, and the 
pending grant of a constitution to the Transvaal was announced 
in parliament in July 1904. Meantime the existing (nominated) 
legislative council was dealing with another and a vital phase 
of the Asiatic question. There were in the Transvaal .some 

10.000 British Indians, whose right to “ enter, travel or reside ” 
in the countiy was secured by the London convention of 1884. 
Under republican rule these Indians — who were mainly small 
shopkeepers, but included some professional men of high stand- 
ing-had suffered many restrictions, and their c-ause had been 
Pocitlottof espoused by the British government. Nevertheless, 
BHiich under British rule their situation was in no way 
Inaionc, improved, and a determination was shown by the 
European inhabitants of the Transvaal further to restrict their 
privileges and at the same time to stop the immigration of 
other Indians. In this matter the Boer and British sections 
of the community were in agreement, and they had the support 
of the Transvaal government and of the other South African 
colonies. The problem was both economic and racial, and 
on both grounds South Africans showed a determination 
to exclude the competition of Indians and other Asiatics. 
Mr Alfred Lyttelton (who had succeeded Mr Chamberlain as 
secretary of state for the colonies) endeavoured to meet the 
wishes of the Transvaal by sanctioning legislation which would 
greatly restrict the immigration of Indians, but he would allow 

' A careful summaiy of the facts regarding the shortage of lal>our 
and of the economic situation in the Transvaal at that time, together 
with the debates in the legislative council, will be found in The 
Annual Register for 1903, from the pen of Mr H. \^^lates, 


no tampering with the rights of Indians already in the colony^ 
In 1907 the royal as.scnt was given to bills restricting the 
immigration of Asiatics and providing for tlie registration 
of all Asiatics in the country. 

in accordance with the promise made in 1904 a constitution 
for the Transvaal on representative lines was promulgated by 
letters patent on the 31st of March 1905; but there^^z/.o^yg.^, 
was already an agitation for the immediate grant meut—the 
of full self-government, and on the accession 
office of the Campbell-Bannerman administration 
in December 1905 it was decided to accede to it. New letters 
patent- were issued (December 12. 1906), and the first 
general election (February’ iqoj) resulted in thi^ return of a 
majority belonging to iht Volk, a Boer organization formed 
for political purposes. (See further, Sot^Tii Africa: History, 
S D,) Sir Richard Solomon,** it was thought, might have formed 
a coalition cahinet, but he was among the dt'fealed candidates. 
Lord Selborne, who had during 1905 succeeded Lord Milner 
as high ('ommissioner and governor of tlie lYansvaal, en- 
trusted General Botha with the formation of a ministry. Botha 
chose as his colleagues Messrs J. (\ Smuts (colonial secretary), 
Jacob de Villiers (attorney-general), II. (’. Hull ((\)l()nial trea- 
surer), J. F. B. Rissik (minister of lands and native affairs) and 
E. J*. .Solomon (minister of public works). These were all riH?n 
of progressive, in some respects democratic, vi(‘ws, and in thus 
forming his cahinet General Botha showed his determination 
not to i>e dominated by the “ back veld *’ Boers. Botha was 
strengthened in his attitude by the firm action of the Progressive 
(i.e. the ex-UitlandtT) party, which secured 21 seats (out of a 
total of 69) in the legislative chamber, entirely in the Rand and 
Pretoria districts, and was led l\v Sir George Farrar and Sir 
Percy Fitzpatrick.'* The gov(Tnment, wliich obtained an Im- 
perial guarantee for a loan of £5,000,000, announeed tluit 
while there would be no wholesale repatriation of ('hine.se, the 
labour ordinance under which they were recruited would not be 
renewed, and by February 1910 all the ('hinese coolies had 
returned home. At the same time successful efforts were made 
by the ministry to increase the supply of Kaffir labour for tin: 
mines. In the re-establishment of the field cornets and in 
other directions a return was mad(* to the republican forms of 
administration, and on the education cjiiestion an agreement 
satisfactory to both the British and Dutch -speaking com- 
munities was reached. Ample facilities were given for the 
teaching of Dutch, but it was provided that no pupil should 
be promoted to a higher standard uniess Ik* (or she) was making 
satisfactory progress in the knowledge of English. 

One of the first problems which confronted the Botha ministry 
was the attitude to be adopted towards the other Britisli colonies 
in South Africa. Lord Milner, by the creation of 
an inter-colonial board- which administered the 
railways of the Transvaal and Orange River Golony 
and controlled the conr.tabulary of both colon i(‘s — and in other 
ways (e.g, the inclusion of the I'ransvaal in the South Africa 
customs union), had endeavoured to pave the way for federation. 
Mr Chamberlain whem in South Africa in 1903 had also put 
forward federation as the desired goal. The existence of the 
inter-colonial council hampered, however, the freedom of the 
Transvaal government, and steps were taken to determine it. 

« The letters patent provided, as to the Chinese; coolies, that 
no further licences be issued for the introduction of indenlur(.‘d 
labour, and that none of the contracts be n-newed. 

Sir Richard Solomon (b, 1850) was a tttjrney -general of Cape 
Colony 1898-1900, attorney -gen oral nf the T'ransvaal 1902, and 
acting lieutenant governor of the Trans\'aiil 1905. He r<\signed office 
to contest a seat for the Transvaal jiarliament. Subsequently 
he was agent-geneial for the Transvaal in London, and (19^0) agent- 
general for the Union of South Africa. 

Sir (ieorge Herbert Farrar (l>. 1839) v/as a son of Cliark;-. Farrar, 
M.l-h, of Chatteris, England, and was a member of tlie Joliannesburg 
Reform committee at the lime of the Jameson Raid. He aerved 
in the war of 1899-1902, and was knighted in the last-named year. 
Sir James Percy Fitzpatrick (b. 1862) was a native of Cape Ck>lony. 
He went to the Transvaal in 1884 and became honorary secretary 
to the Johannesburg Reform committee. He was the author of 
The Transvaal from Within; Jock of the Bushvetd, &c. 
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Nevertheless, on economic as well as political grounds, the leaders 
of both parties in the Transvaal were prepared to consider 
favourably the proposals put forward by Dr Jameson at the close 
of 1906 for a closer union of all the self-governing colonies, and 
the first direct step to that end was taken at an inter-colonial 
conference held in May 1908. The histoiy of this movement 
which resulted in the establishment of the Union of South 
Africa on tlie .“jist of May 1910, is given under South Afkica: 
History y^D. Apart from this movement the most notable 
events in the Transvaal at this period were the development 
of agriculture, 1 the gradual re\nval of trade (the output of the 
gold mines in 1909 totalled £30,925,000, and at the end of the 
year 156,000 native labourers were employed), and the con- 
tinued difficulty with regard to British Indians. Ministers 
declared their determination to keep the Transvaal a white 
man’s country. With the example of Natal before them as a 
warning, it was (they argued) to the whites a question of life 
and death, and unless registration were enforced they could 
not prevent the surreptitious entry of new-comers. Attempts 
at compromise made in 1908 ended in failure. For failing to 
register Mr M. V. Gandhi and other leaders were imprisoned; 
and large numbers of Indians were deported. Notwithstanding 
the remonstrances of the Indian government, the imperial 
authorities could not effectively intervene; a self-governing 
colony (in which whites alone possessed the franchise) must 
be allowed to take its own course. By the end of 1909 it was 
stated that 8 coo Indians — most of whom claimed the right of 
domicile — ^had been com;M 5 lled to leave the country, while 2500 
had been imprisoned for failure to comply with the Registration 
Act. The establishment of the Union of South Africa removed 
from till* competence of the Transvaal provincial council all 
legislation specially or differentially afTex^ling Asiatics. There- 
upon the Union ministry was urged by the British govern- 
ment to effect a permanent settlement acceptable to all parties. 
The ministry replied (July 23, 1910) that whatever policy 
might be adopted regarding Indians legitimately resident in 
South Africa, unrestricted Indian immigration into the Trans- 
vaal would not be permitted (see Blue-book Cd. 5363). 

When the Union was established General Botha became 
prime minister, two of his colleagues, Messrs Smuts and Hull, 
also joining the Union ministiy, A fourth minister — Mr 
Rissik — ^was appointed first administrator of the Transvaal 
province, while a fifth minister, Mr K. P. Solomon, became a 
senator of the Union parliament. The elections to the Union 
House of Assembly, held in September, were notable us 
showing the strength of the Progressive (or Unionist) party. 
General Botlia was defeated at Pretoiia East by Sir Percy 
Fitzpatrick, and at Georgetown — a Rand (x)nstituency — 
Mr Hull was beaten by Sir George Farrar. Both ministers, 
however, subsequently secured seats elsewhere. 

BiuLioc.uAPuy. — (1) General descriptions^ zoology, ethnology, 
economics, 6-c. : A. H. Keane, The Hoer States, Land and Petrie 
(1900); Harriet A. Roche, On Trek in the Transvaal (1878); Mrs 
Carey-Hobson, At Home in the Transifaal (2 vols., 1884); H, L, 
Tangye, In New South Africa (1896); J. M, C, A. Timmerman, 
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TRANSVERSE RIB (Fr. arc doubleau), the term in aichi- 
I tcclurc given to the rib of a vault which is carried across the nave, 

! dividing the same into bays. Although as a rule it was sunk 
in the barrel vault of the Thermae, it is found occasionally 
below it, as in the Piscina at Baiae and the so-called Baths of 
Diana (Kymphaeum) at Nimes. In the Romanesque and Gothic 
styles it becomes the principal feature of the vault, so much so 
tlrnt Scott termed it the master rib (see Vault). 

TRANSYLVANIA^ (Lat. Transsilvania ; Ger, Siebenbiirgen; 
Hung. Erdfdy; Rumanian, ArdeaJ), a former principality 
{GrossfUrstentum) occupying the extreme eastern portion of the 
kingdom of Hungary. It is bounded by IIungar>' proper on 
the W, and N., by Bukovina on the N.E., and by Rumania 
on the E. and S., and has an area of about 21,000 sq. m. 

Transylvania has the form of an irregular circle, and is a high 
plateau of a mean altitude of looo-Tbbo ft. above sea-le^•el, sur- 
rounded on all sides by mountains. These arc known under the 
general name of Transylvanian Mountains (^.v.), which are the south- 
eastern continuation of the C^athian system, and fill the interior 
of the country with their ramifications. On the west or Hungarian 
side there arc comparatively easy passes into the interior, but on 
the ea.st and south frontiers the lofty mountains give Transyh^ania 
the aspect of a huge natural fortress. Among the highest peaks 
are Negoi (8345 ft.), Bucsecs (8230 ft.), Pietrosu (7544 ft.) and 
Konigstein (7352 ft.). There arc numerous valleys, ravines and 
cafions in the' network of mountains covering ffie' interior of the 
count^^^ The principal plains are ; in the valley of the Szamos 
near D6s and feesztercae (Bistritz); in the middle course of the 
Maros the beautiful Hatszeg v'alle>'^; the fertile Cibin viltey around 
Nag>*-Szeben ; the ^*alley of the AUita near Csik-Szcreda, and the 
one extending from Reps to the Roteturm pass; and lastly the 
beautiful and fertile Burzenland in the vicinity of Brass6. The 
altitude of the valleys generally increases towards the east of 1 ran* 
sylvania. the lowest depression'bemg found in the western part of the 
Maros valley. Almost in the cenctre of the country lies a fertile 
pdain about 60 m. in length and 30 m. in breadth, called Mezos6g or 

* The Latin name appears first after the 12th oentnry, and sqeTufies 
"beyond the woods, i.f. from Hungary; the Hungarian and 
Rusianian name both mean ** forest land.** The German name 
is usually derived from the seven principal fortified towns or 

** burgs/’ founded by the German cokmiats. though some auffiorities 
prefer to connect it with the Cibin Mouoiaias on the south frontier. 
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the Transylvania plain. The wincipal rivers of Transylvania, which 
are either tributaries of the Theiss, or flow direct into the Danube, 
are : the Maros, w'hich rises in the mountains forminp; the eastern 
wall of Transylvania, and taking first a northern course flows through 
the coxmtry from east to west ; its principal affluents are the Gorgeny. 
the Great and Little Kokel or Nagy and Kis Kiikullo, the Streil 
(Sztrigj) and the Cserna on the left, and on the right the Ampoly and 
the Afanyos, which is rich in auriferous sediments. The Aluta (Alt 
or Olt) rises not far from the Maros, but takes a southerly direction 
and pierces the Carpathians at the Koteturm pass, to enter Rumania ; 
its principal tributaries in Transylvania arc the Vargyas, the 
Homorod, the Cibin and the Burzeii. The Szamos, formed by the 
junction of the Great (Nagy) and Little (Kis) Szamos, whose 
principal affluent is the Bistritz; tlie Zsil or Jiul; and the White 
and the Swift Kdrds are the other principal rivers. The largest lake 
of Transylvania is the Czegcr or Hodosscr Sec, 13 m. long, situated 
near Szamos- Ujvar, while a great number of small but beautiful 
mountain lakes are found. The climate of Transyh^ania h healthy; 
liot summers alternate with very cold winters, but the rainfall is 
not great. Transylvania abounds in mineral springs of all kinds, 
especially saline and chalybeate, the principal ones being found 
at Borszek, Eldpatak, Homorod, Rodna, TusnAd and Zaizon. 

The principal occupations of the inhabitants arc agriculture, 
cattle-rearing and mining. Of the total area of Transylvania 22 *(>"0 
is arable land; i6'5 % meadows and gardens; 9-5 % pastures and 
0*5 % vineyards; while 37*3 % is covered by forests and 13*5 % 
is unproductive soil. The vegetation of Transylvania is luxuriant, 
except of course in the higher mountain zones.' Fruits abound, as 
apples, pears, peaches, apricots, plums, cherries, chestnuts and 
almonds; mulberries are also cultivated, Tlie vine floitrislies best 
in the valley of the Maros. Tlie chief crop is maize; but wheat, ryv 
and other grains, potatoes, saffron, hemp, flax and tobacco are also | 
^own. On the boundary mountains the trees are mainly coniferous ; I 
in the interior oa.ks. elms, beeches and a.shes are conspicuous. | 

Bears, wolv^es, foxes, boars and various varieties of game are : 
femnd, and on some of the mountains the chamois. There is abun- 
dant pasturage on which excellent cattle are reared ; and in some* j 
districts buffaloes are bred for draught purpose.s. More important ! 
is the breeding of a sturdy race of horses, thousands of which are i 
annually exported. The mountains maintain large flocks of sheep. • 
of which two kinds are distinguished — ^with a fine short-stapled j 
and a coarse long-stapled wool respectively. Silkworms arc bred, 
and some silk is spun; and the export of honey and wax is not 
inconsiderable. Transylvania possesses the richest gold mines in 
Europe, and this metal is also " washed ” in some of the .streams, 
chiefly by gipsies, Tlie gold is often found in conjunction with 
tellurium (first discovered in Transylvania in 1782) and is extracted 
principally at Nag^^fig, Kapnik-Bi\nya, Zalatna and Vfirospatak. 
In 1900 the value* of the gold extracted was /^oo.ooo. Silver, 
copper, lead and iron are worked to some profit, wnile arsenic, alum, 
graphite, marble, porcelain, precious and building stones are also 
found. Coal is mined in the valley 01 the Zsil, but the abundance 
of timber has retarded its exploitation. Some of the saline springs 
yield salt enough to render their evaporation profitable. The 
principal places where .salt is extracted are at M.'iros-Ujvdr, TOs- 
Akna. Kolozs, Torda and Vizakna. In 1900 the value of the mineral 
products, except salt, was 1,000, 000. 

The industiy of Transyi^*ania, although not very developed, 
made some progress during the last quarter of the 19th century, 
and is mostly in the hands of the “ Saxons.'* The principal branches 
are brewing, distilling, flour-milling, sugar, leatluT, paper, petroleum- 
refineries. cloth and earthenwares. The production of linen from 
flax and hemp is a home indnstr}’' throughout TraUvSylvania. The 
commerce is fairly active, and is mainl^^ in cattle, dairy products, 
wood and wooden articles, and petroleum. 

The population in 1900 numbered 2,456,838. Until 1848 the 
chief influence and privileges, as well as the only political rights, 
were divided amoi^ the three “ privileged nations of the 
Hungarians, Szeklers and Saxons. The first are the descendants 
of the Magyar conquerors. The Szeklcrs arc of disputed 
origin, but closdy akin to the Magyars (see Szkklers). 
The Saxons are the posterity of the German immi- 
grants brought by King Geza II. (1141-1161) from Flander.s 
and the lower Rhine to cultivate and repeople his desolated 
territories. At first these were known as Teutoncs, Teutonici 
Hospites and Flandrenses, but since the b^inning of the i3tb 
ccntiny the general name of Saxons,” as tantamount to “ Ger- 
mans,” has prevailed. They are generally the most advanced 
section of the population. Their literaiy language is High 
GarmaA, but their spoken language is more of Low German 
character. The Hungarians and Sreklers together num))er 
814,994, and the Saxons 233,019, but by far the most numerous 
element, though long excluded txom power and political equality, 
is fQcmlk^ fay the Rumanians, 1,397,28a in number, who are 


spread all over the country. The gipsies of Transylvania, who 
are heard of under a voivode or prince of their own in 1417, 
are estimated at 50,000; many of them liave taken to agriculture 
or gold-washing. Jews, Armenians, liulgariaiis, Ruthenians 
and Greeks are also represented in the mctScy of peoples. The 
Magyars ore mostly Roman t’alholics or UniUiriaas, tine Germans 
Protastants, and the Rumanians adherents of the Greek ('hurch. 

Transylvania, which was completely incorporated w'ith Hun- 
gary in 1868, forms since 1876 one oi t.he seven large adminis- 
tralivc divisions into wdiich Hungary was divided in that 
year. It was .subdivided into fifteen countries, and contains 
the following principal towns : Kolozsvar, Urass6, Nagy- 
Szeben, Maros-Vasdrhely, Besztereze, F ogaras, Turda, ^gest dr, 
Gyula-Fch6n’'ar, D<Ss, Szamos-Ujvar. 

History . — Transylvania formed part of the Roman province 
of Dacia. After the withdrawal of the Romans the country 
became for centuries the prey of the various peoples w’ho s\vepi 
acros.s it in their restless migrations. At the beginning of the 1 1 Lli 
century (1004) Stephen 1 . of Hungary made him.self master 
of the land, which was thcnceforw'ard governcid a.s a Hungarian 
province by a voivode. As mentioned above, King Gcza II. 
inlroducerl German colonists, who founded Nagy-Szeben (llcr- 
i mannstudt), and in J2ii King Andreas JI. called in the German 
j Teutonic orders, who settled in the Burzcnland. These 
German colonists were granted spicciul privileges, and founded 
many of the 'IVansylvaiiian towns. As by the death of King 
Louis II. in 1526 the Hungarian crown fell to the liouse of 
Austria, the votN'ode John Za|)olya succeeded in rendering him- 
self independent. He and his successors, who were generally 
elected by the people, were supported by the Turks against tlic 
llou-sc of Austria, while the dillicult nature of tJicir country pre- 
sented them on the other hand irom becoming too dependtmt on 
their powerful allies. After the defeat of the Turks at Vienna in 
1683, their influence in Traasylvania waned, and in 1699, by 
the peace of (ariowitz, tlie Porte acknowledged Ute suzerainty 
of Leopold T. of Austria over Trartsylvania. By the Leo- 
poldinc diploma of 1691 Leopold had guaranteed the ancient 
rights and* law.s of the land, and united it formally w'ith the 
Hungarian crown. In 1765 Maria Tli(?resa made it a grand 
principality (Grossfurstentum). The efforts of the Kiimaniaw 
inhabitants to secure recognition as a fourth ” nation,” and the 
opposition of the non-Magyar population to a closer union with 
IIungar)% led to troubles early in the 19th century, culminating 
in 1848. In J849 Transylvania was divided from Hungary by 
an imperial d(?cree, and became an Austrian crown-land; but 
I in i860 Transylvania became an autonomous province, with a 
; separate Diet, and a high executive power of its own. Tlie Diet; 

assembled in Nagy-Szeben in 1863 decreed the complete sepamr 
; tion from Hungary, the union with Austria, and the recognition 
j of the Rumanians as the ” fourth nation.” But the Hungarian 
; government did not recognize this Diet, and the Diet a.ssemble<l 
at Koloz.svar in 1865, in which the Hungarians had the majority, 
decreed again the union with Hungary. By the compromise 
of 1867 Austria granted the union of Tran.sylvania w^ith Hungary, 
wdiich was completed in 1868. Tran.sylvania lost every vestige 
of autonomy, and was fully and completely incorjiorated with 
Hungary. Since that time the Mag>'arization of the principality 
has steadily been carried through, in .spite of the bitter protests 
and discoutent of both the Saxons and Rumanians. A 
Hungarian university was founded at Kolozsvar in 1872; and 
Hungarian is recognized as the official language. 

Sue F. Umlauft. Die L'inder Osterretch-Ungarns in Wort und BUd, 
vol. xiii. (Vienna. 1881) ; E. A. Bielz. SiehenbUrgen (3rd cd., Hermann- 
Btadt, 1903); L. H. Gebhardi, Geschichte des Grossfiirstentums Sieben- 
biirgen (Vienna, 1803); S. Sziklgyi, Monumenta romitialia rrf^i 
Transsyhaniae, vols. i.-xxi. (Budapest, 1880-1898); F. Tcutsch, 
Geschichte der Siebenbiirger Sachsen (2 vols., 3rd ed., Hermanns tad t, 

1899). 

TRARSTLVANIAN MOUNTADiS, the general name of the 
mountain system which surrounds the Transylvanian highland 
or plateau on all four side.s, and forms the south-eastern and 
southern continuation of the Carpathian .system (^.w.). At 
the mouths of the Vis6 and the Golden Bistritsa, where the 
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Eastern or Wooded Ca^athians end, the range of mountains 
divides and sends ramifications in two directions, to the south 
and to the west. These chains, which enclose Transylvania, 
giving it the general aspect of a great natural fortress, are the 
most eastern offshoots of the mountain system of central Europe, 
and guard the approach from the east to the great Hungarian 
plain. They slope gently towards the interior of Transylvania, 
but rather abruptly towards Rumania, and while the western 
wall possesses several large and easy passes, the eastern and 
southern walls are much more difficult to cross. 

The eastern wall o£ the Transylvania quadrilateral is composed 
of two parallel ranges of mountains divided by the valleys oi the 
Maros and Aluta. The outer range is composed of the following 
groups : the Gyergy6 Mountains (including the Kelemen range) with 
the highest peaks Kclemcnhavas (6600 ft.) and Pictrosul (6908 
ft.); the Csik Mountains with the highest peaks Nagy'Hagymas 
(5900 ft.) and the volcanic Biidos (3300 ft.) ; and the Bereczk Moun- 
tains with the highest peak Lakocza (5830 ft.). The inner range 
is composed of the following groups : the Gdrg6ny Mountains with 
the highest peak Mezohavas (5826 ft.) ; the Hargitta Mountains with 
the liighest peak Hargitta (5900 ft.); and the Barota Mountains 
with the highest peak Kukukhegy (5120 ft.). Near the mouths of 
the Maros and the Aluta are situated the celebrated Cyorgyo valley, 
one of the most beautiful in the whole Transylvania, and the famous 
Borsz6k valley with its mineral springs. 

The .southern wall of the Transylvanian higliland is occupied by 
the Tran.sylvanian Alps. They have a length of 230 m., and arc 
the highest and wildest mountain range of the whole Transylvanian 
.system, resembling the High Taira in their bold and high peaks, 
their beautiful scenery, and their flora. TJic Transylvanian Alps 
rise to an altitude of 7200 ft. above the level of the Danubian 
(Rumanian) plain, and arc divided into a considerable number of 
groups. From oast to west these groups arc : the Bodza Mountains 
with the highc.st peak Csukils (Ciucas, 6424 ft.) ; the Burzenlaiid 
Mountains with tne beautiful peaks of Buc.secs (8230 ft.), K6nig- 
stein (7352 ft.) and Schuler (5910 ft.); the high Forgaras group, 
extending to the Rotettirm pass, and containing Negoi (8345 ft.), 
the highest peak in the Transylvanian mountains, Butyan (8230 ft.) 
and Surul (7482 ft.). West of the Roteturm pass the Transylvanian 
Alps are also known under the name of the lidt.szeg Mountains, and 
consi.st of the following groups : the Cibin Mountains with the highest 
peak Ciiidrcl (7366 ft.); the Taringul Mountains with the highest 

K eak Mandra (8260 ft.) ; the Vulkan Mountains, and the Hdtszeg 
lountains proper with the beautiful peak Ketiezat (8125 ^t.). 
The south-western part of the Transylvanian Alps is formed iy the 
C.serna or Ruszka Mountains with the highest peak Verfu Petri 
(8140 ft.) whose offshoots, of a mean altitude of 3200 4700, known as 
the Banal Mountains, fill the Banat. The southern part of the 
C.serna Mountains, known as the Strclinye Mountains, extend to the 
Danube, and together with the Miroch Mountains, on the right 
side of the Danube, and belonging, therefore, to the Balkan system, 
form the famous gorge of tlic Iron Gate near Orsova. 

The western and northern wall of the Tran.sylvanian quadrilateral 
do not present the character of an uninterrupted chain of mountains, 
but possess many low and easy passes towards the Hungarian 
plain. Going from south to north the principsil groups are : the 
Transylvanian Ore Mountains with the basaltic mass of the Detunata 
(3768 ft.) near Abrudbanya ; the Bihar Mountains, with romantic 
scenery and nume'rous caverns, with the highest peak the Ciicurbeta 
(6045 ft.) ; to the east of this group are the Aranyos Mountains with 
the highest peak, the Muntelui Mare (5970 ft.), lb the south-west of 
Kolozsvdr; then come the Meszes group and the Kraszna Moun- 
tains. The northern wall is formed by the L;ip6s Mountains with 
th(? highest peak Ciblesiu (6020 ft.), and the Rodna Mountains with 
the highest peaks Muncsel (5835 ft.)p Pietrosu (7524 ft.) and Incu 
(7484 ft.). 

Inside this mountainous quadrilateral lies the Transylvanian 
highland or plateau, which has a mean elevation of 1 000-^1 (k)o ft. 
It is improperly called a plateau, for it does not possess anj^vhere 
extensive plains, but is formed of a network of valleys of various 
sizes, ravines and caflons, united together by numerous small moun- 
tain ranges, which usually attain a height of 500-800 ft. above the 
altitude of the valley. 

In the Transylvanian Mountains the principal passes are : tlic 
Rodna, the Borgo, the TSlgycs and the B6kas. Then come the 
Gyimes, the Uz and Oitoz, thc Bodza or Buzeu, the Tomos or Predeal 
pass, crossed by the railway from Brass6 to Bucharest, the famous 
Roteturm pass (1115 ft.) through the narrow gorge of the Aluta, 
crossed by the railwsiy from Nagy-Szeben to Bucharest, the Vulkan, 
the Terejujva pass, and the Iron Gate pass, botli cros.sed by the 
railway from TemesvAr to Craiova. All those passes lead from 
Transyh'ania into Rumania. From Transylvania into Hungaiy 
are the Biinffy-Hunyad pass, cros.sed by the railway from Nagy- 
Vi^rad to KolozsvAr. anef tlie defile of the Maros crossed by the 
railway from Arad to Broos. In the iatarior of Transyl\-ania are 
the Szent-Domokos pass near Csik-Szereda leading from the valley 


of the Aluta to that of the Maros (near their respective mouths), 
and the pass of Csik-Szercda over the Hargitta Mountains. 

TRAP (0. Eng. treppe or traeppef properly a step, as that on 
which an animal places its foot and is caught, cf. Ger. Treppe ^ 
flight of stairs), a mechanical device for the snaring or catching 
anything, and especially wild animals. Traps for animals 
are of great antiquity, and no savage people has ever been 
discovered, whatever its culture scale, that did not possess 
some variety of snare. In the most primitive form of trap 
no mechanism need be present, e.g. a cavity into which the 
animal walks, as the pitfall of the Arabs and Africans or the 
snow-hole of the Eskimos. Dr 0. T. Mason has divided traps 
into three classes: enclosing traps, which imprison the victim 
v/ithout injury; arresting traps, which seize the victim without 
killing it, unless it be caught by the neck or round the lungs; 
and killing traps, which crush, pierce or cut to death. 

Enclosing traps include the pen, cage, pit and door-traps. Pen- 
traps are represented by the fences built in Africa into which ante- 
lopes and other animals are driven; and by fish-seines and pound - 
nets. Among cage-traps may be mentioned bird-cones filled with 
corn and smeared with bird-lime, which adhere to the bird’s head, 
blinding it and rendering its capture easy; the fish-trap and 
lobster-pot; and the coop-traps, of which the turkey-trap is an 
example. This consists of a roofed ditch ending in a ciii-de-sac 
into which the bird is led by a row of corn-kernels. Over the 
further end a Icind of coop is built ; the bird, instead of endeavouring 
to retrace its steps, always .seeks to escape upward and remains 
cooped. Pitfalls include not only those dug in the earth, at the 
lH)ttom of which knives and spears are often fixed, but also several 
kinds of traps for small animals. One of these con.sists of a box 
near the top of which a platform is hung, in such a way that, when the 
animal leajis upon it to secure the bail, it is precipitated into the 
bottom of the box, while the platform swings back into place. 
Another kind of pitfall is formecl of a .sort of funnel of long poles, 
into which birds fall upon alighting on a perfectly balancccT bar, 
to which a dish of corn is made fast. The door-traps form a large 
and varied class, ranging in .size from the immense cage with sliding 
door in which such beasts as tig^ers are caught, to the common 
box- trap for mice or squirrels, tlie door of which falls when the 
.spindle upon which the bait is fixed is moved. The 1)0X-trap with 
a simple ratchet door, allowing the animal or bird to push under 
the door or wires which fall back and imprison them, is alike an 
enclosing and an arresting trap. There are four general classes of 
arresting traps, the mesh, the set hook, the noose and the clutch. 
The mesh-traps include the mesh and thong toils used of old for the 
capture of the lion and other large game, and the gill-net in the 
meshes of which fish arc caught by the gills. To the set-hook 
division arc reckoned the set-lines of the angler, several kinds of 
trawls and the toj^glc or gorge attached to a line, which the animal, 
bird or fish swallows only to be held prisoner. The noose- trap cla.ss 
is a very extensive one. The simplest examples arc the common 
slip noose snares of twine, wire or horsehair, set for birds or small 
mammals either on their feeding grounds or runways, the victim 
being caught by the neck, body or foot as it tries to push through 
the noose. When the noose is used with bait it is generally attached 
to a stout sapling, which is bent over and kq;)t from springing 
back by some device of the " figure-4 " kind. This is constructed 
of three pieces of w'ood, one of the horizontal spindle on which the 
bait is placed, one of the upright driven into the ground, and the third 
the connecting cross-piece, fitted to the others so loosely that only tlie 
strain of the elastic .sai)ling keeps the trap together. When the victim 
tries to secure the bait he dislodges the cross-piece and is caught 
by the noose, which is spread on the ground under the bait. The 
Patagonians take the vicuna with one variety of this snare, and, 
before the moose (Cervus <i/crs)w’as protected by law in North America, 
even that animal, weighing often 1200 lb. was caught in snares 
of wire and rope. There are tw'o widely different t\q)es of clutch- 
traps : bird-lime and other tenacious substances, and jaw’ and clap- 
traps. The simplest form of the first is adhesive fly-paper. A 
common practice in Italy is to smear with bird-lime the branches 
in the neighbourhood of a captive owl, which results in the capture 
of numbers of birds, gathered to scold at their common enemy. 
Examples of the clap-trap arc the clap-net, consisting of tw^o nets 
laid fiat on the ground and attached to cords in such a manner that 
tliey fly up and close when the draw-cord is pulled bv a concealed 
trapper; and the various other spring- traps used by bird-catchers. 
The jaw^- traps arc the most important class of deWce for the c^ture 
of fur-bearing animals, and are the product of ci\ilization. ^Tiile 
rude specimens arc knowm to have existed in the middle ages, the 
steeHrap as used to-day dates from the middle of the 18th century, 
and reached perfection in the latter half of the 19th. the New- 
house,” named from the American inventor, having been the first 
trap of high grade. Steel-traps consist of two jaws, with or without 
teeth, which are worked by powerful sinele or double springs and 
are ” qjrung " w'hen the 'irictim steps upon the ” pan,* which is 
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placed between the jaws and attached to a lever. They are made 
in many sizes, from the smallest, designed for rats, to the Great 
Bear Tamer," weighing over 40 fb, with jaws of 16 in. in which 
lions, tigers and grizzly bears are trapped. The steel-trap is set and 
conceal^ in such a manner that the animal must step on its pan 
in passing over it to secure the bait. In trapping such animals 
as the sable, marten, mink, otter or beaver, great care is taken to 
obliterate all signs of the trap and of human presence, the scent of 
the hands being neutralized by smoking the traps or avoided by 
the use of glove.s. In North America castoreum. musk, asafoetida, 
oil of anise and common hsh-oil arc used to entice the victims to the 
traps. Trails of some one of these scents are laid from different 
directions to the trap. 

With the clutch-traps must also be reckoned the oldest form of 
steel-trap, now to be seen only in museums, the man-trap, which 
was used first about the middle of the i8th centu^ when the 
systematic preservation of game rendered protection against poachers 
a necessity. Such a trap, from Gloucestershire, is over o ft. 
long, has 19-in. serrated jaws and weighs 88 lb. Another form 
of man-trap, the spring-giin, belongs to tlie next category, the 
killing traps, which are divided into traps of weight, point and edge. 
The most important of tlie weight class is the dcuad-fall, of which 
the typical form consists of a pen over wdiose narrow entrance one 
or more logs are laid across a lighter log, which is balanced upon a 
spindle necessarily struck by the entering animal, causing tlie logs 
to fall upon its back. In sonic cases the bait is attached to the 
spindle itself. The dead -fall was always the favourite trap of tlio 
American Indians, and is in use among many aboriginal tribes in 
Africa and South America. A slab of stone is often used as a weight. 
The common mouse- trap which kills either by a blow or strangulation 
is a variety of dead-fall. Of point-traps may be mentioned tho.se 
of the impaling and the missile classes. An example of the former 
is the stake or spear placed by Arab and African tribes at the 
bottom of pitfalls for big game. Another impaling trap common in 
Africa is the harpoon down-fall, generally used for the hippojiotamus. 
It consists of a heavily weighted harjidon suspended in such a way 
that the animal. paH.sing beneath, breaks a cord and precipitates the 
harpoon upon itself. Another example of impalement is the hawk- 
trap, consisting of a circle of stout shaqi wirc.s, in the centre of which 
a live fowl is placed. A bird of prey attempting to secure the fowl 
is impaled upon the wires. Of mi.s.silc traps the most universal 
arc the ancient springbow and its modern representative the spring- 
gun. This is fixed upon stakes, or against a tree, with a line attached 
to the trigger and stretched immediately in front of the muzzle. 
An animal pressing against the string pulls the trigger and discharges 
the piece into its own body. An arrangement of sticks holding the 
bait in front of the muzzle is sometimes substituted for the string. 
Of edge traps a curious example is the wolf-knife of We.stern America, 
which consists of a very sharp blade embedded in frozen fat. One 
of the wolves, licking the fat. cuts its tongue and a flow of blood 
cnsue.s, with the result that not only the wolf itself but its com- 
panions become infuriated by the smell and taste, and the wounded 
beast, and often many of the others, are killed and devoured. The 
Alaskan knife-trap for large game consists of a heavy blade attached 
to a lever, which, when relea.sed by the animal biting at the bait, 
flies over and kills the victim. 

See Shifis and Expedients of Camp Life, by W. B. Lord (1871); 
Camjb Life and the Tricks of Trapping, by VV. H. Gib.son (1902); 
O. T. Mason, "Traps of the AnuTicaii Annual Report^ 

Smithsonian Institution, for 1901 ; The Story of the Trapper, by A. C. 
Laut (1903). I 

TRAPANI (anc. Drepanum), a city and episcopal see of 
Sicily, capital of the province of the same name, situated on 
the west coast, 3 m. W. of the Monte San Giuliano, which rises 
above it, 121 m. W. by S. of Palermo by rail, and 47 m. direct. 
Pop. (1906), town 47,578, commune 68,986. The ancient 
Drepanum (hpiiravov, a sickle, from the shape of the low spit 
of land on which it stands) seems originally to have been the 
port of Eryx, and never to have been an independent city. 
It is represented by Virgil in the Aeneid as the scene of the death 
of Anchises, but first appears in history as an important Cartha- 
ginian naval station in the First Punic War (about 260 b.c.), 
part of the inhabitants of Eryx being transferred thither. Near 
Drepanum the Roman fleet was defeated in 250 B.c., while 
the struggle to obtain po.ssession of it ended in the decisive 
Roman victory off the Aegates Islands in 241, which led to the 
conclusion of peace (sec Punic Wars). It continued to be an 
important harbour, but never acquired municipal rights. Under 
the Norman kings, at the time of the first crusade, it became 
a place of importance; while it was a residence of the Aragonese 
kings. In the 16th and 17th centuries it was strongly fortified. 
In 1848 it was the first Sicilian city to rise against the Bourbons, 

No remains of the classical period exist except a portion 
of the mole. There are some fine Gothic and baroque palaces, 
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and a few churches with interesting details. The Oratorio 
S. Michele contains wooden groups representing scenes from the 
Passion, executed in the 17th century and used for carr^ung 
in procession. On the tiled pavement of Sta Lucia is an 
interesting view of Trapani, showing the strong fortifications on 
the land side, which have been demolished to permit of the 
e.xtension of the town in that direction. The Madonna dell* 
Annunziata, about m. east of the town, founded in 1332, is 
now restored to its original style. The adjacent Cappeila del 
Cristo Risorto contains a statue of the Virgin and Child in 
marble said to have been brought from C>'prus, to which an 
immense number of valuable offerings have been made, among 
them two bronze candelabra and a model of the city in silver; 
while the statue itself is hung with jewels, necklaces, lamcos, 
rings, watches, &c. TJie modern town is clean and well built, 
with a fine esplanade on the south. It is a harbour of considerable 
importance. It was entered by 144 vessels, representing a 
tonnage of 129,164 in 1906. The imports showed a value of 
£276,674, the most important items being wheat, coal and 
tirnber; while the exports amounted to £143,347, the chief items 
being salt, wine, salt fi.sh and building-stone. There are also 
large .salt-pans to the south of the city, extending along the coast 
as far as Marsala, which produce about 200,000 tons of .salt 
annually, of which in 1906 121,192 tons were exported, chiefly to 
Norway, Sweden, C!anada and the United States. The numerous 
windmills are used for grinding the salt. (T. As.) 

TRAP-BALL, or Knur and Srm.i. (M . Eng. knurre, knot ; Dan. 
spil^ spindle), an old English game, whicii can be traced linck to 
the beginning of the 14th cenlur\% and was commonly played in 
northern England as late as 1825, hut has since been practically 
confined to children (bat, trap and ball). It was played with 
a wooden trap, by means of which a bail (knur) of hard 
wood about the size of a walnut was thrown into the air, where 
it was struck by the player with the triii-stii k,** a bat con- 
I sisting of two parts : the slick, which was of ash or lancewood 
and about 4 ft. long, and the pommel, a i)iece of very hard 
wood about 6 in. long, 4 in. wide and i in. thick, 'i’his was 
swung in both hands, although shorter liats for one hand 
were sometimes used. Originally the ball wos thrown into 
the air by striking a lever upon which it rested in the trap; 
but in the later development of the game, usually called knur 
and spell, a spell or trap furnished with a spring was used, 
thus ensuring regularity in the height to which the knur was 
tossed. The ol)ject of the game w^as to strike the knur the 
greatest possible distance, citlier in one or a series of strokes. 

TRAPEZE, or Trapese, a form of swing, consisting of a cross- 
bar suspended by ropes and used for gymnastic exercises, 
acrobatic displays and the like. The name was so applied in 
French {trapeze) from the resemblance of the apparatus to a 

trapezium *’ or irregular four-sided figure. The Greek rpatri^^iov 
is a diminutive of rpaTrefa, a table, literally a four-footed or 
four-legged object, l)eing a shortened form of rerpairiCa {rerpa-, 
four, and Trcfa, foot). 

TRAPEZOPHORON, the Greek term (from rpaTrefa, table, and 
tpipsLv, to bear) given to the leg or pedestal of a small side table, 
generally in marble, and carved with winged lions or griffins 
set bark to back, each with a single leg, which formed the 
support of the pedestal on either side. In Pompeii there was 
a fine example in the house of Cornelius Rufus, which stood 
behind the impluvium. These side tables were known as 
mensae vasariae and were used for the display of vases, lamps^ 
&c. Sometimes they were supported on four legs, the example 
at Pompeii (of which the museums at Naples and Rome contain 
many varieties) had two supports only, one at each end of the 
table. The term is also applied to a single leg with lion*s head, 
breast and forepaws, v/hich formed the front support of a 
throne or chair. 

TRAPPlSTSt Cistercian monks of the reform instituted 
by Armand J. Ic B. de Ranc6 (q-v»), abbot of La Trappe, 
1664. La Trappe was a Cistercian abbey near Soligny, in 
the diocese of S6es, in Normandy, founded 1140. It suffered 
grievously from the English wars and from conunendatory 
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afabotB, so ttiat towards 1650 the community was reduced 
to haU a dozen monks who had long ceased to comply 
with the obligations of their state^ and were an open scandal 
to the neiglibourhood. Armand Jean de Ranc£ became com- 
mendatory abbot at the age of ten, 1636; and on his con- 
version from a worldly life he began to interest himself in 
his abbey and conceived the project of restoring the monastic 
life therein, 1662. With this object he visited La Trappe, but 
the monks were recalcitrant and Ihreatcned his life; through 
the intervention of Louis XIV. he was able to pension them 
off ; they were replaced by a community of Cistercians of the 
strict observance, and monastic buildings, which had 
fallen into ruin, were repaired at de Jkanc^’s expense. He 
liimself then entered the novitiate in one of the reformed Cis- 
tercian abbeys, and on his profession he came to La Trappe 
as regular abbot, 1664. But he desired a return to the fidl 
programme of the primitive Cistercians. His influence with 
Louis XI V. and with the court of Rome secured liim a free 
hand in enrrying out changes without trammel from the Cis- 
tercian superiors, who looked askance at the project; and he 
was able to persuade his community to adopt a manner of life 
beyond tlie original Cistercian practice, and far beyond St 
Benedict’s rule. Thus they abstained wholly from wine 
and fish, and rarely ate eggs; on certain days they had only 
bread and water, and on two days in the year they went 
barefooted ; and they slept in their day clothes ; these practices 
are in contradiction to wliat St Benedict allowed. On the 
other hand nianiial labour occupied only 3.^ hours, but the 
church services 7 — herein reversing St Benedict’s apportioning 
of the time. In short, the Truppist regime is probably the most 
penitential that has ever had any permanence in the Western 
Church. Yet it attracted vocations in such numbers that 
dc Ranc 4 had 300 monks under him. Through age and ill 
health he resigned his abbacy in 1695, and died five years 
later. 

During the 18th century La Trappe continued faithful to 
de Bancc's ideas, but the observance spread only into two 
monasteries in Italy. It was the dispersal of the com- 
munity at the French Revolution that turned the Trappists 
inio a congregation in the Cistercian order and finally into 
a separate order. Dom Augustine dc lestrange, the novice- 
master at the time of the suppression in 1790, kept twenty 
of the monks together and obtained permission for them 
to settle at Val-Sainte in Fribourg, Switzerland. Here they 
made their life still stricter than that of La Trappe, and postu- 
lants flocked to them in such numbers tliat in two years* time 
colonics went forth to establish Tnippist inonasU;ries in England, 
Belgium, Piedmont, Spain and Canada; and in 1794 Dom 
Augustine was named by tlie Holy See Father Abbot of all 
these foundations, thus formed into a congregation. In 18x7 
they returned to I^ Trappe, many new foundations were made, 
and by Dom Augustine’s death in 1827 there were in all some 
seven hundred Trappist monks. In the course of the century 
three or four congregations arose — a Belgian, an Italian, and 
two in France — each with a viciir subject to the general of the 
Cistercians. In 1892 these congregations were united into a 
single Order of Reformed Cistercians, or of Strict Observance, 
with an abbot-general resident in Rome and independent 
of the general of the Cistercians of the Common Observance. 
In 1898 the Trappists recovered possession of Citeaux, the 
mother-house of the Cistercians, secularized since the Revolu- 
tion, and it was declared ^ Rome to be the head and mother 
house of the Reformed Cistercians, who thus were recognized 
as the authentic representatives of the primitive Cistercian 
movement. 

The Trappists are a thriving and vigorous order. In 1905 
they had 58 monasteries with 1300 professed choir monks and 
X700 lay brothers. At the time of the recent expulsions (1903) 
they held twenty houses in France, and they have two or three 
in aH the countries of western Europe, including England 
(Mount St Bernard, near Letoester) and Irela^ (Mount 
Melieiy in Waterford and Roscrea); also in the United States 


and in Canada. Besides they have a house in China, with over 
fifty Chinese monks; one each in Japan, Asia Minor, Palestine, 
Bosnia and Dalmatia, and four in various parts of Africa, 
The aU)ey of Mariannhill in Natal is devoted to the Christian* 
king and civilking of the Kaffirs; there are numerous stations 
with elementary schools and chapels, and at the abbey is a 
high school and printing-press for books in the Zulu and 
B^uto languages. In heatlien countries the Trappists now 
give themselves up to missionary work atud the task of 
civilking the natives. 

I'he first Irappist nunnery was the abbey of I^es Clairet; 
near Chartres, which de Ranc^ persuaded to adopt his reforms. 
Dom Augustine de Leslrange established another in 1796, and 
now there are filteen with 350 choir nuns and 500 lay sisters. 
One is in England at Stapehill, near Wimborne, founded in 
1802. The manner of life of the nuns is almost the same as 
that of the monks. 

See the Lives of de Rancd. A minute account of the observance 
is in de Ranc6's Itcglemens de la Trappe (1701). The beginning of 
the reform is told by Helyot, Histoire des ordres religiettx (1718)^ vol. 
vi. ch. 1 ; the developments under Dom Augustine de Lestrange are 
described in the supplementary matter in Migne's DicHonnaire des 
ordres religieux (1858). The whole subject is well treated by Max 
Heimbuchcr, Orden u. Kongregationen (19071, vol, i, § 48 ; and in 
Wetzer und Wcltc, Kirchenlexicnn (2nd ed.), and Herzt^-Hauck, 
Realencyklopddie (5rd ed.). A realistic and sympathetic picture 
of Trappist life is the redeeming feature of J. Huysman's En 
route. (E. C. B.) 

TRAQUAIR, SIR JOHN STEWART, istEarl OF(d. 1659), 
Scottish statesman, was the son of John Stewart, the younger, 
of Traquair in Peeblesshire, of a branch, originally illegitimate, 
of the house of Buchan, and was created Baron Stewart of 
Traquair in 1628 and carl of Traquair in 1633. He was appointed 
treasurer depute of Scotland and an extraordinary lord of session 
in 1630, and is said to have given the casting vote against the 
second Lord Balmerino at his trial in 1634, but afterwards 
obtained his pardon. From 1636 to 1641 he held the office of 
lord high treasurer of Scotland, and aided Charles L in intro- 
ducing the liturgy. He endeavoured to prevent a conflict by 
impressing on the king the necessity of caution and the danger 
of extreme measures against the rioters. He was, however, 
compelled to publish Cliarles’s proclamation enfolding the use of 
the liturgy and forbidding h<ratilc demonstrations on pain ol 
treason (1638). This was followed by military measures in which 
Traquair assisted by secretly conveying munitions of war to 
Dalkeith Palace. He was, however, obliged to surrender the 
place with the regalia to the Covenanters (March 1639). 
After the treaty of Berwick he was appointed the king’s com- 
missioner to the assembly at Edinburgh (August 1639), and 
he assented in writing to the act abolishing episcopacy, but 
prevented its ratification by adjourning the opening of parlia- 
ment. His apparent double-dealing made him suspected by 
both parties, and in 1641 the Scottisli parliament issued a 
wammt for his arrest. In his absence he was sentenced to 
death, but, although the king secured the remission of this 
penalty, he was dismissed from his office of treasurer, and in 
1644, for repairing to the court and opposing the covenant, 
he \vas declared an enemy to religion and fined 40,000 marks. 
His sou, Lord Linton, wliom he liad sent to Montrose with 
a troop of horse, withdrew on the eve of the battle of Philij^ 
haugh (September 1645) supposed that Traquair 

betrayed Montrose’s plans to Leslie. He was readmitted to 
parliament in 1646, raised cavalry for the ** engagement ” 
between the king and the Covenanters, and w^as captured at 
Preston (1648). He was released by Cromwell in 1654, and died 
on the 27tli of March 1659. He was succeeded by his only son 
John (c. x622-x666), whose descendants held the title until x86z, 
when on the death of Charles, the 8th earl, it became dormant 
or extinct. 

See also Siding, Memoriaiis (Spald^ Club) ; Sir James Dalfonri 
Annals (ed. wig, 1824) ; Dia» Nat, Biog, vol. liv. 

TRASIMENE, LAKE (Lat. Ttasmtenus Locus; Ital. Logo 
Trastmtne), a lake of Umbria, Italy, 12 m. W. from 
Perugia, 843 tU above aea-level, 30 m. in circumference, and 
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8 m. to 14 m, across. Having no natural outlet, it was formerly 
subject to sudden rises, which occasioned inundations, and 
these in turn malaria. An artificial outlet was completed in T898 
from the south-east comer of the lake to the (Sina, a small 
tributary of the Tiber. The work, which is about 4 m. long, 
cost only about £26,000, It is intended to leave about 2500 
acres of land dry, and to convert another 2800 acres of marshy 
soil into cultivable land. The lake contains three small islands : 
Isola Maggiore, with a monastery, Isola Minore and Isola 
Polvese. Standing on a promontory jutting out into the 
lake is the town of Castiglione del Lago, which possesses a 
castle of the dukes of Cornia, built by Galeazzo Alessi, the 
architect of many of the Genoese palaces. Napoleon I. formed 
a project for draining the lake, which may ultimately he adopted. 
Here Hannibal disastrously defeated the consul C. Flammius. 
Hannibal left his winter quarters in Cisalpine Gaul in the 
spring of 217 B.c. and crossed the Apennines, probably by the 
pass now known as the Passo dei Mandrioli (from Forli to Bib- 
biena in the upper valley of the Amo). His march was much | 
hindered by marehes (probably those in the Amo valley between 
Bibbiena and Arezzo). The Roman army under Flaminius 
was stationed at Arezzo (anc. Arretium), and Hannibal marchc^d 
past it. Flaminius followed, and Hannibal occupied the 
heights on the north of the lake between Terontola and Tuoro, 
commanding the road from Cortona to Perugia, and also those 
on the east of Tuoro, so that when the Roman army (which 
had encamped the night before outside the entrance to the 
small valley of the brook now called Sanguine! o, west of Tuoro), j 
unable in the mists of early morning to see the enemy’s forces, 
had entered the valley, it was surrounded and there was no 
escape except by forcing a passage. The vanguard succeeded 
in making their egress on the east by Passignano, but the defeat ' 
of the rest of the army was complete, the Romans losing no 
fewer than 15,000 men. 

Sec T. Ashl)y iu Journal of Philology (1908), and refa. (T. As.) 

TRASS, the local name of a volcanic tuff occurring in the Eifel, 
where it is worked for hydraulic mortar. It is a grey or cream- 
coloured fragmental rock, largely composed of pumiceous dust, 
and may be regarded as a trachytic tuff. It much resembles 
the Italian puzzolana and is applied to like purposes. Mixed 
with lime and sand, or with Portland cement, it is extensively 
employed for hydraulic work, especially in Holland; whilst 
the compact varieties have been used as a building material 
and as a fire-stone in ovens. Tra.ss was formerly worked 
extensively in the Brohl valley and is now obtained from 
the valley of the Nettc, near Andemach. 

TRAO (Serbo-Croatian Trngir; Lat. Tragurium), a seaport 
of Dalmatia, Austria. Pop. (1900) of tovim and commune, 
17,064. Trai is situated 16 m, W. of Spalato by road, on an 
islet in the Trai channel, and is connected with the mainland 
and the adjoining island of Bua by two bridges. The city 
walls are intact on the north, where a T5th-century fort, 
the Castel Camerlengo, overlooks the sea. Above the main 
gateway the lion of St Mark is carved, and the general aspect 
of Trau is Venetian. Its streets, which are too narrow for 
wheeled traffic, contain many interesting churches and medi- 
eval houses, including the birthplace of the historian Giovanni 
Lucio (Lucius of Trail), author of De regno Dalmatiae et Croatiae 
(Amsterdam, 1666). The loggia, built by the Venetians, 
is a hne specimen of a 16th-century court of justice; and 
the cathedral is a basilica of rare beauty, founded in 1200 
and completed about 1450. It was thus mainly built during 
the period of Hungarian supremacy; and, in consequence, 
its architecture shows dear signs of German influence. Among 
the treasures preserved in the sacristy are several interesting 
examples of ancient jewellers* work. Trad has some trade in 
wine and ^it. It is a steomriiip station, with an indifferent 
harbour. 

Tragufium was probably colonized about 380 b.c. by 
Syracusan Greeks from Lissa, and its name is sometimes derived 
from TroghiUm, a place near Syracuse. Constantine Porph>TO- 
genitus, writing in the xoth century, regards it as a corniption 


of Ayyvptov, ^vater melon, from a fancied simHaMrity in 
shape. He states that Trad was one of the few Dalmatian 
cities which presoiwed its Roman cluiracter. In 998 it sub- 
mitted to Venice ; bu t in 1105 it acknowledged the supremacy of 
Hungaiy^ while retaining its muninpal freedom, luid receiving, 
in 1108, a charter which is quoted by Lucio. After being 
plundered by the Saracens in 1123, it was ruled for brief 
periods by Byzantium, Hungary and Venice. In 1242 
the Tatars pursued King Bda IV. of Hungary to Trad, hut 
were unable to storm the island city. After 1420, when the 
sovereignty of Venice was finally established, Trad played no 
conspicuous part in Dalmatian history. 

Sec T. G. Jackson. Dalmatia, the Quarucro, ard I stria (Oxford, 
1887); E. A. Frt'tman, Sketches from the Subject ami Neiahlmttr 
Lands of Venice (Loudon, i88f); and G, Lucio, Memorie istonche 
(li I ragurio, ora ditto Tradt (Venice, J(»73). 

TRAUNy OTTO FERDINAND, Count von Abensperg und 
(1677-1748), Austrian field marshal, came of a noble family 
and was born on the 27th of August Thy 7 at Oldenburg, 
He was sent to Halle to complete liis cducalirm, but in 1693 
left the university to serve with the Prussian contingent of 
the allied army in the Low C'ounlries. He saw much service 
in the W ar of the Grand Allian(‘.e, and at its close entered the 
imperial army. 'Vhe W'ar of the Spanish Succession soon followed, 
and Traiin served with distinction in Italy and on the Rhine 
till 1700, when he became lieutenant-colonel and aide-de-camp 
to Field Marshal Count Guido Starhemberg (1654-1737) in Spain, 
A year later, for specially distinguished services, he was iradc 
colonel, and in 1712 chief of a regiment of foot. Soon after 
the close of the war he was again actively employed, and at 
the action 0/ Franca villa in Sicily (June 20, 1719) he received 
a severe wound. For his services in this camj)aign in southern 
Italy he was promoted General- Feldwachi meister in 1723, 
In 1727 he became governor of Messina, and in 1733 attained 
the rank of lieutenant field marshal. In 1734 he won a 
I P'uropean reputati(»n by his defence first of the pass of S. 

' Germano and then of the half-ruined fortress of Capua, which 
j he surrendered, marching out with the honours of war on the 
! 30th of November. He was at once promoted Feidzeugmeister 
and employed in a difficult semi-pf.litical command in Hungary, 

I after which he was made commander-in-chief in north Italy 
and interim governor-general of the Milanese, in whic h capacity 
he received the homage of the army and civil authorities on 
the accession of Maria Theresa in 1740. In the following 
year he was made a field marshal. The Italian campaigns of 
the War of the Au.strian Successitm were surres.sfully con* ucted 
l)y him up to 1743, when, on the death of Field Marshal (bunt 
Khevcnhiiller {q.v.), he was made the principal military 
adviser of Prince (Charles of Lorraine {q,v,), who commanded 
the Au.strians in Bohemia and on the Danube. In this capacity 
he inspired the brilliant operatiems wliich led np to the pas.snge 
of the Rhine (see Austrian Succession, War of the) 
and the skilful .strategy whereby Frederick of Prussia was 
forced to evacuate Bohemia and Mfjravia (1744) w^ithout a 
battle. Traun’s last active service was the command of an 
army which was sent to Frankfurt to influence the election of a 
new emperor to succeed Charles VII. He died at Hermaimstadt 
on the i8th of February 1748. 

See Bionraphien k. k. Ueerluhrer, herauspegelen v. d. Direhtion 
des k. una k, Kriegsarchiv ; Thiirlieim, P. M. Otto Ferdinand, Graf 
V, A bensperg tmd Traun. 

TRAUNSTEIN, a town and summer resort of Bavaria, situated, 
at an elevation of nearly 2000 ft., on the river Traun, 73 m. 
by rail S.E. of Munich. Pop. (1905), 7447. It distils 
salt from the brine of Reichenhall, whence (22 m. distant) 
it is brought in pipes. It has an historical museum, four 
churches (three of which are Roman Catholic), two fine foun- 
tains, a monument of the war of 1870-71, and one to King 
Maximilian II. There are saline baths and Ijrev/eries. In 
the vicinity is Empfing, with baths of all kinds and a cold- 
water cure establishment on the Kneipp system. Traunstein 
received civic rights in 1375. 
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TRAUTENAU (Czech Trutnav), a town of Bohemia^ 120 m. 
E.N.E. of Prague by rail. Pop. (1900), 14,777, mostly 
German. It is situated on the Aupa, a tributary of the Elbe, 
at the foot of the Riesengebirge, and possesses a beautiful 
church built in 1283 and restored in 1768. Trautenau is the 
centre of the Bohemian linen industry and has factories for the 
manufacture of paper and for the utilization of the waste products 
of the other mills. Trautenau was founded by German colonists 
invited to settle there by King Otto Kar II. of Bohemia, and 
received a charter as a town in 1340. It was the scene of two 
battles between the Prussians and Austrians on the 27th and 
the 28th of June 1866. 

TRAVANCORE, a state of southern India, in political relation 
with Madras. Area, 7091 sq. m. In 1901 the population 
was 2,952,157, showing an increase of 15 % in the preceding 
decade. The state stands sixteenth among the native states 
of India in area and third in population. Travancore extends 
more than 150 m. along the west coast as far as (!ape Comorin, 
the southernmost point of the peninsula. The Western Ghats 
rise to an elevation of 8000 ft. and are clothed with primeval 
forest; they throw out spurs towards the coast, along which 
there is a belt of flat country of about 10 m. in width, covered 
with coco-nut and areca palms, which to a great extent constitute 
the wealth of the country. The whole surface is undulating, 
and presents a series of hills and valleys traversed from east 
to west by many rivers, the floods of wliicli, arrested by the 
peculiar action of the Arabian Sea, spnjad themselves out 
into lagoons or backwaters, connected here and there by arti- 
ficial canals, and forming an inland line of smooth-water communi- 
cation for nearly the whole length of the coast. The chief river 
is the Periyar, 142 m. in length. Other important rivers arc 
the Pambai and its tributary the Achenkoil, the Kallada, 
and the Western Tambraparni. Iron is abundant and plum- 
bago is worked. Elephants are numerous, and tigers, leopards, 
bears, bison and various kinds of deer abound in the forests. 
Travancore has an abundant rainfall, witli every variety of 
temperature. The principal ports are Allcppi, Quilon and Paravur; 
but there is no real harbour. The state has a fine system of 
roads, and the Cochin-Shoranur and the 'rinnevelly-Quilon 
railways pass through it. The Periyar irrigation project con- 
ducts water through the ghats in a tunnel to irrigate the Madras 
district of Madura, for which compensation of Rs. 40,000 is 
annually paid to Travancore. Trade is large and increasing, 
the chief exports being copra, coir and other coco-nut products, 
pepper, tea, sugar, areca-nuts, timber, hides, coffee, &c. The 
capital is Trivandrum. The revenue is £6^0,000; tribute, 
;f8o,ooo ; military force, 1360 infantry, 6i cavalry, and 30 
artillery with 6 guns. The maharaja of Travancore claims 
descent from Chcraman Perurnal, the last Hindu monarch 
of united Malabar, whose date is variously given from a.d. 
378 to 825. Though he is a Kshatriya, the succession follows 
the local custom of inheritance through females; consequently 
his sanad of adoption authorizes him to adopt sisters’ sons. 
For some generations the rulers have been men of education 
and character, and the state is conspicuous for good adminis- 
tration and prosperity. Education, and female education in 
particular, is more advanced than in any other part of India. 
The two dominant sections of the population are the Namburi 
Brahmins and the Nairs or military caste. Native Christians, 
chiefly of the Syrian rite, form nearly one-fourth of the whole, 
being more numerous than in any Madras district. 

See V. Nagaiti Aiya, Travancore State Manual (Trivandrum, 
1906). 

TRAVE» a river of north Ckrmany, rising in the Oldenburg 
principality of Liibeck, between Eutin and Ahrensbock. Flowing 
at first southwards through small lakes and marshes, it then 
turns west and, confined within flat and sandy banks, enters 
the Prussian province of Schleswig-Holstein. It now bends 
due south to Oldesloe, from which point it is navigable. 
Hence it takes an ea^^terly course, and, entering the territory 
of the free city of Lubeck, receives from the right the Stecknitz, 
through which and the Stecknitz canal (built by the merchants 


of Lubeck in 139S) a direct water communication Is maintained 
with the Elbe, and passing the city of Lubeck discharges 
itself into the Baltic at the port of Travemiinde after a course of 
58 m. Its lower course from Lubeck to the sea lias been 
dredged to a depth of 25 ft., permitting sea-going vessels to lie 
alongside the wharves and quays. 

TRAVELLER'S TREl^ a remarkable tree, native of Mada- 
gascar and Reunion, with a straight stem reaching 30 ft. in 
height and bearing at the top a number of large long-.stalkcd 
leaves which spread vertically like a fan. The leaf has a large 
sheath at the base in which water collects in such quantity as 
to yield a copious draught — hence the popular name. The plant 
is known botanically as Rarenala Mada^ascariensis and belongs 
to tlie same family as the banana (Musaceae). 

TRAVEMUNDE, a seaport of Germany, in the free state of 
J.ubeck, situated on the Baltic, at the mouth of the Trave. 
Pop. (1905), 2017. It ha-s an Evangelical church, dating from 
the end of the 15th century, and is a much frequented watering- 
place. Tliere arc extensive herring fisheries. Travemiinde 
arose out of a stronghold placed here by Henry the Lion, duke 
of Saxony, in the 12th century to guard the mouth of the Trave, 
and the Danes subsequently strengthened it. It became a town 
in 1317 and in 1329 passed into the possession of the free city 
of Lubeck, to which it has since belonged. Its fortifications 
were demolished in 1807. 

TRAVERSE, in fortification, a mass of earth or other material 
employed to protect troops against enfilade. It is constructed 
at right angles to the parapet manned by the defenders, and is 
continued sufficiently far to the rear to give the protection 
reejuired by the circumstances, which, moreover, determine its 
height. A traverse is sometimes utilized as a casemate. Ordi- 
nary field-works, not less than those of more solid construction, 
require traversing, though if the trenches, instead of being 
(!ontinuous, arc broken into short lengths, they arc traversed 
by the unbroken earth intervening between each length. (For 
traversing in surveying see Sukvkyiivc;.) 

TRAVERSE CITY, the county -scat of Grand Traverse county, 
Michigan, U.S.A., on the Boardman River, between Boardman 
I^e and the west arm of Grand Traverse Bay, in the N.W. part 
of the lower peninsula. Pop. (1900), 9407, of whom 2068 were 
foreign-born; (1910 census), 12,115. It is serv^ed by the P^rc 
Manjuette, the Grand Rapids & Indiana and the Manistee 
& North-Eastern railways, and by steamboat line to Chicago 
and other lake ports. The climate, scenery and good fishing 
attract summer visitors. The city has a public library and a 
library owned by the Ladies’ Library Association, and is the seat 
of the Northern Michigan Asylum for the Insane (opened 1885). 
There are various manufactures, and in 1904 the total value of 
the factory product was $2,176,903, Traverse City was .settled 
in 1847, incorporated as a village in 1881, and chartered as a 
city in 1895. 

TRAVESTY (Fr. iravestie, from travestir, to disguise, se 
travestir, to change one’s clothes ; Lat. trans, across, and vesiire, 
to clothe), a burlesque, particularly a grotesque imitation of a 
serious work of literature or art, in which the subject, characters, 
5 :c., are retained, but the style, language and treatment generally 
are exaggerated and distorted to excite ridicule (see also 
Burlesque). 

TRAVNIK, the capital of a department of the same name in 
Bosnia; situated on the I-a§va, a left-hand tributary of the 
Bosna, 44 m. by rail N.W. of Scrajevo. Pop. (1895) about 
6000, Travnik is mainly built round a steep mass" of rock, 
crowned by an ancient citadel. Several mosques, palaces, 
arcades and a fine bazaar, left among its narrow lanes and wooden 
huts, bear witness to its former prosperity, and there are some 
good modem barracks and public buildings. 

The old name of Travnik, LaSva, was last used in the 18th 
century. It is likely, from the number of Roman remains, 
that TrH\mik stands near the site of a Roman colony. It was a 
stronghold of the Bogomili during the 15th century, but its 
period of greatness dated from 1686, when the downfall of 
the Turks in Hungary caused the removal of the Bosnian 
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government from Banjaluka^ which was dangerously near the 
Hungarian frontier, and the Turkish governors, officially 
styled ** valis of Hungary,” ruled in Travnik from 1686 to 1850. 

Several interesting villages, none containing morr: than a few 
hundred inhabitants, are grouped together, near Travnik. Prozor. 
with its ruined citadel, which withstood the Turkish advance until 
the iHsginning of the i6th centuiy, when almost the whole of Bosnia 
had been enslaved, was then the capital of the princes of Kama, a dis- 
trict lying north-west of the Narenta, The thermal station of Kiseljak, 
where the Fojnica and Lcpenica rivers meet, is a cluster of old- 
fashioned Turkish villas, with a casino, baths, barracks, hotels 
and park. In 1396, Tvrtko I. of Bosnia granted the privilege of 
silver-mining here to the Ragusans. Remains of old workings 
may still be seen. KreSevo, 5 m. N.N.E., is likewise rich in iron, 
cinnabar, quicksilver and the argentiferous load which was worked 
by the Saxons in the middle ages. The citadel of Zahor, or Gradina 
now a ruin, guarded the mines. Bugojno. on the Vrbas. is a pic- 
turesque place, with a large cattle and horse trade. The Franciscan 
monastery of Fojnica, 1 8 m. east, is the largest and wealthiest founda- 
lion in Bosnia. Its Byzantine church is full of ancient ornaments 
and relics. The archives contain many valuable manuscripts, 
including a charter bestowed on the monks, in 1463 by the Sultan 
Mahomet II. 

TP4AWLING, SEINING AND NETTING. The innumerable 
kinds of fishing nets which may be distinguished, if all nets differ- 
ing in details of structure or use be placed in separate classes, 
fall naturally into two main groups, namely stationary nets and 
nets used in motion. The former group contains the most 
primitive nets, though nets of great complexity are now included 
in it; and the simplest fixed nets, themsclve.s derived probably 
from dams of rushes or stones so placed as to lead fish in to a 

pound ” or enclo.sure, may with some confidence be considered 
as the ancestors of the great otter trawls now shot and towed 
daily from powerful steamers on fishing grounds more than a 
thousand miles from the market they work to supply. The 
more primitive fixed nets are of far less importance than movable 
nets (except in tlie capture of certain particular species), owing 
to the fact that they are necessarily confined to very shallow 
water. The main types of movable nets may therefore be treated 
first. 

All nets are constructed in accordance with what is known of the 
habits of the fish they are designed to capture; and as fi.shes 
may be roughly divided into those spending at least the greater 
part of their lives on or near the sea bottom and those spending 
a great portion of their lives near the surface, two lines have lieen 
followed in the development of nets, some being designed to 
work on the bottom, others to work near the surface. The most 
important nets used in the capture of demersal ” or Ixittom- 
living fish are trawls ; the most important pelagic nets are drift- 
nets. The word trawling ^ was at one time applied to more than 
one method of fishing, but has, at all events in Europe, now 
became restricted to the operation of a flattened conical net 
or trawl, dragged along the sea-bottom. There are two trawls 
in common use, the beam trawl and the otter trawl. They 
differ in the method adopted for extending the mouth of the 
net. I'he original form is the beam trawl. 

The beam trawl may be described as a flattened conical net 
whose mouth is kept open when in use by a long beam supported 
at the ends by iron runners, the trawl-hcads. Elm 
Tt 9 B^m j., generally preferred for the beam, selected if possible 
Trmwh timber grown just to the proper thickness, that 

the natural strength of the wood may not be lessened by more 
trimming oi chipping than is absolutely necessary. If the re- 
quired Icngtn and thickness cannot l)e obtained in one piece, two 
or even three pieces are .scarfed together, and the joints secured by 
iron bands. The trawl-heads differ somewhat in form in diflcrcnt 
countries and in different localities. The usual form is heart- 
shaped, the " shoe '* or part actually in contact with the ground 
when in use being straight, the after-side .straight and sloping 
upward.s from the hindmost point or “ heel." and then curving 
down in a single unbroken arc, which forms the front of the head, 
to join the shoe. In tlie Barking pattern the head is stirrup- 
shaped; but this is now unusual. A square socket is tioltcd to the 
top of tlie head (taking the head to be in the position of use) to 
receive the end of the beam, and ring-bolts are put in at the extreme 

* ** Trawl " is from O. Fr. trauler, to go hither and thither; 
" troll," now used of drawing a line along the surface of the water 
from a boat, is from the variant O. Fr. iroUetf mod. irCler, to lead, 

drag about. 


front of each head, to hold the ropes or wires by wliich the trnwl 
is towed, and, within the \yoini of the heel, for the purpose of allowing 
the mouth of the net to be seized or lashed to tne trawl head at a 
point close to the gnuind. The shoe of the trawl-head is in the 
luJl-sizcd trawls made of double thickness, to resist wear. 

When the net is spread out in the portion it would take up when 
working, the upper j^art or back has its straight front edge fasteiu'd 
to the beam, but the corresponding lower part or belly « 

is cut away in such a manner that the front margin 
forms a deep curve extending from the shoe of one trawl-head to that 
of the other, the centre of the curve or " bosom," as it is called, being 
at a considerable distance behind (be beam. The usual rule in Engli.sh 
trawls is for the distance between the beam and the centre of the bosom 
to be Jibout the same as the length of the beam. In French tr.iwls 
thi.s distance is g(’nerally much lo.ss; but in all ruses the l»eain and 
back of the net must pass over a considerable space of ground when 
the trawl is at work before the fish are disturbed by much of the 
lower margin of the net. This lower edge of the mouth of the trawl 
is fastened to and jirotected by the " ground-rope," which is made 
of an old haw.scr *' rounded " or covered with .small rope to keep 
it from chafing, and to make it heavier. Tlie ends of tne ground 
rope are fastened at each side by a few turns round the back of the 
trawl-hcads, just above the shoe, and the roju' it.self rests on the 
ground Ihniughout its entire curve, 'i'he fisii which may be dis- 
turbed by it have therefore! no chance of escape at I'ither the sitles 
or top of the not unless they can pass through the meshes, and as the 
outlet under the beam is a long way jiast them, and is steadily 
moving on, sooner or later they mostly pa.ss over the ground- 
rope and find their way into the fuimel-shajied end of the net, 
from which a small valve of netting ]>revciits their return 

It must not be su])i)osed, of course, that all lishe.s entering a trawl 
arc retained in it. Numerous investigations have been made into 
the .size and niimlxT of the various species of fish ivhich gtd tlirough 
the meshes of the trawl, by lacing small-meshed netting over the 
ordinary net, and examining the fish remaining in this outer net. 
Fish are found to escape all parts of the net, but chiefly the " bal- 
ings," i.e. the part ol the net where it is narrowing to the " c<kI 
encl "; and as tin* chance of escape depends on the .size* and .shape 
of the lisli, and the mesh of the net, it is naturally found that tne 
maximum si/e of the individuals which can esc.n])e in any numbers 
(lillers in different species. Jf small fish are on the groumi, the total 
number escaping is, howev«T, in all cases very largt*, lriM|ui‘ntly 
greatly exceeding the numlier caught. 'Phis is for the most ])art 
tlcsirable, the fish being ol a size to render them of but liltle value 
to the fishermen or to the fniblic. It is in any ca.se inevitable, 
since a full-sizrsl tiMvvl made entirely of .small- rnesh would (dler so 
great a resi.stance to Ihe water as to be unworkalile. 

The ground-ror>c bears directly on tlu! ground, and to 
jircveni the possibility of the fish pa-ssing under it, thi? rope 
shouhl have some w('iglit in it so as to " hitt.' " well, or pre.ss the 
ground closely. It is, howiwer, always nuule of old material, so 
that it may break in ca.se of gelling foul of rocks or such otluu* 
chance obstruction as may be met with on the generally si 1100 Ih 
grouml where the trav/J can (miy be worked with advantage. If 
in such a contingency the; rope were so .strong and good as not to 
break, there would he serious danger of the tow-iopi- .snapi)irig. 
and then the wlude apparatus might, hi; lost; but the ground-rope 
giving way enables the net to bt; cleared and hauled up with j)rob- 
alily no more damage to it than the bn»ken roj)c and perhaji.s 
.some torn netting. The remaining j)art of the trawl, extending 
from the l>osom tf> the extreme end, forms a complete bag gradually 
diminishing in breadth to within about the last 10 ft., which i>art 
is called the " cod or j)urse," and is closed by a draw-rojie or " cod- 
line " at the extremity when the net is being used, 'io avoid the 
abrasion of the under ])arl of the cod-end pressed by thc^ weiglit 
of fish against the stones and shells of the sea-bottom, stout pieces 
of old net arc laced across b(!ri(!atli it in parallel strij)s. These 
strips thus trail beneath the trawl and ])rotect it. They coirslilule 
the^' rubbers " or " fal.se belly." The cofl-end is the general receidacle 
for the various fishes which enter the net; and when the trawl 
is hauled up and got on board the vessel, the draw-rope is cast off 
and the fish all fall out on the deck. 

It has been mentioned that the body of the net tapers away to 
the entrance to the jiurse. It is at this point the (;i)cning of the 
pockets are placed ; and they are so arranged that the fish 
having pa.ssc(l into the i>urse, and then seeking to escajic 
by returning along its sides, are jiretty sure to go into the pockets, 
w hich extend for a length of about 15 or 16 ft. along the inner side 
of the body of the net, and thiTC, the more they try to prc:i.s for 
ward, the more tightly they become packed, as the j)ockot.s gnulii- 
ally narrow away to nothing at their upper or front extremity. These 
pockets are not separate parts of the trawl, but arc made by me rely 
lacing together the l)p.ck and belly of the net, beginning ck^se to the 
margin or side nearli- on a level with the bosom, and then h^ijig carried 
on with slowly increasing breadth backward as far as ihc entrance 
to the purse. At this point the breadth of the net is divided into 
three nearly equal spaces, the central one being the opening from 
the main body of the net into the pumc, or general recejitaclc for 
the fish, which must all pas.s through it, and those 'm each side being 
the mouths of the pockets facing the opposite direction. Tlic central 
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passage has a valve or veil of netting called the ** flapper,” which 
only opens when the fish press against it on their way into the purse. 
To understand clearly the lacilities oflered to the nsh to enter the 
pockets, it is necessary to remember that the trawl, when at work, 
IS towed along, with just sulticient force to expand the net by the 
I'esislanct^ of the water. I^ut this resistance directly acts only on 
the interior of the body of the net between the pockets and then 
on the purse ; it does not at first expand the pockets, but tends rather 
to flatten them, because tliey are virtually outside the general 
cavity of the trawl and their openings face the farther end ot it. 
The water, however, which has expanded the body of the net, then 
passes under or through the flapper or valve, and enters the purse, 
winch, being with a much smaller mesh than the rest of the net, 
offers so much resistance that it cannot rc^adily escape in that 
direction; return currents are con8(^quentIy formed along the sides, 
and those currents open the mouths of the pockets, which, as 
iHsfore mentioned, are facing them ; and the fish, in their endeavours 
to escape, and finding these openings, follow the course of the pockets 
until they can go no farthei'. 'J he whole of the net is therefore 
well expanded, but il is so by the jiressure of the water in one direc- 
tion through the middle, and in the opposite direction at the sides 
or pockets. 

1'he dimensions of a full-sized beam trawl, such as has been 
described above, are from 45 to 50 ft. along the beam and about 
100 ft. in length. Trawls of practically all smaller 
Sizes down to .some 30 ft. are to be found, but except 
iViMii. trawls tlie large sizes predominate almost 

to the exclusion of .smaller nct.s. The trawl-heads .support the beam 
at about 3 or 3^ ft. above the ground. The meshes of the net 
bcliind the beam (the square) are al out 5 in. from knot to knot, 
when drawn out taut. In the batings, the pari of the net in which 
the narrowing mostly occurs, they decrease gradually from 4 to 
about 3 in.; in cod end they an? 2! in. In the hope of protecting 
the small fish from capture some local authorities enforce wdlhiii 
their juri.sdiction a minimum .size of me.sh for trawls, as for other 
nets. According to certain recent by-la.w.s of the Lancashire and 
Western Sea Fisheries District Committee, for instance*, every 
trawl used in their waters, except for the capture of shrimps and 
certain specified fisli, mtisi allow a square wooden gauge of a certain 
size to pass easily through its meshes when these are wet. 
The difficulties in iho way of the efficacy of such restriction are 
that a mesh which would allow the escape ul fish of but little 
value of one speci(^s might allow the escape of very valuable indi- 
viduals of another kind; and that both local and national authori- 
ties alike have powens of jurisdiction over such narrow strips of 
coastal water, tliat, in the absence oi an international agreement 
on the matter, the ground aliected by the regulations is exceedingly 
small in comparison with the ground untouched. The same remarks 
apply to the similar regulations as to length of beam and circum- 
ference of nets. 

Considerable skill is needed to work a beam trawl succes.sfully. 
A knowledge of the ground and of the direction and time ot the 
tide is e.ssential ; for the trawl is towed with the stream, 
#ii***Iv # ^ faster than it is lunning, so that there may be 

th€ Neu sufficiemt resistance to expand the net. The regu- 

lation of speed, se(?ing that beam trawls are worked only from 
sailing ve.ssels, is a matter of difficulty; when, however, there 
is a sufficiency of wind much can be done by an adjustment of the 
length of tovv rope. I.owering the trawl is also a matter of diffi- 
culty, especially when wind and tide are contrary, as in that case 
the vessel tends to drift over the net : the apparatus is first got into 
position by paying out the rope attached to the trawl heads in such 
proportions that the beam takes its proper position while close to 
the surface. These ropes, called ” bridles,” arc some 15 fathoms 
long: they meet and are shackled to the trawl warp, a manilla 
rope of 6 in. circumference*, of which 130 fathoms are generally 
carried. Tlic trawl being in proper position, the w'ar}^ is allowed 
to run out and the trawl lowered to the bottom, the vessel slowly 
moving on meanwhile; usually the length of warp which is below 
the surface in towing is a few fathoms over three times the depth 
of water. The art of shooting the trawl lies in causing it to alight 
on it.s runners or shoes, Nvith tlie net freely trailing behind : should 
the net be twisted, or the trawl alight on its beam, the traw'l has 
betMi sliot ” foul,” and must be hauled and shot again. While towing, 
an experienced fisherman can tell by pressing his hand firmly on the 
warp outside the ship’s bulwark wliether the progress of the trawl 
over the bottom is satisfactory, any irregular progress over rough 
ground revealing itself in the character of the vibration of the warp. 

The trawd usually remains on the bottom for a w’hole tide, or 
six hours, and will in this time have passed over some 15 m. of 
ground. Hauling, a most lengthy and laborious process if carried 
out by hand-windlass, is in practically all modem fisliing smacks 
carrieil out by a small steam capstan, the ” steam man ” as it is 
frcc^uontly called, a most efficient instrument with very compact 
engine housed under a small iron-cover on the capstan’s top. When 
the trawl comes alongside the heavy beam is secured by its tw*o 
heads, the net is hauled over the side bit by bit, by hand, until 
the cod end is reached, when a rope is passed round it above the 
bulging end which contains the catch, and tlien over a ” tackle ” or 


pulley, and so the cod end is hoisted inboard. The knot of the cod- 
line is untied, and the fish, mixed with various invertebrate animals, 
star-fish and rooted forms (confounded in the one term " scrufl ”), 
falls to the deck. 

A small trawl is often used from an open boat for shrimping. 
It closely resembles a beam trawl, but has no pockets. The usual 
dimensions of tliis net arc about 15 ft. beam and 20 sbrima 
total length, of which about 4 ft. are taken by the cod 
end. The mesh is about half an inch sc|uarc, but 
where no restrictions are enforced it decreases to a considerably 
smaller size as the cod end is approached. The beam when in use 
is about a foot and a half above the ground. 

Shank nets are also similar to beam trawls in general shape, 
but differ in that the mouth is kept open by a rectangle of wood. 
Frequently the lower margin of the trawl's mouth is « . tv # 
not in contact with the ground, being attached to a*"*®^^***' 
bar of wood w^hich is fixed parallel to the bottom of the wooden 
rectangle and a few inches above it. A fish or prawn is 
thus disturbed by the bottom bar of the wood, and either 
jumps over it and bfiiow the net and so escapes, or over both bottom 
bar and middle bar into the net. The theory of the net's action 
is that the fish tends most frequently to take the former course, 
the cru.stacean the latter; and there is some evidence that this is 
partially realized in practice. Shank nets arc sometimes worked 
from carts, when they are known as ” Trollopcrs.” 

Owring to their fine netting and the very shallow water in which 
they w()rk, shrimp trawls are exceedingly destructive to very small 
fish. Johnstone^ has found for instance that in a two- mile haul 
of a shrimp trawl on the Lancashire coast 567 small plaice are 
caught on an average, beside great numbers cf whiting, dabs, 
soles and other fish. In most parts of the F.nglisli coast regulations 
arc in force as to the mesh, size of beam and length of haul of 
.shrimp nets, and shrimpers working on the beach arc ordered to 
sort their catch at the water’s edge, returning as many young lish 
alive as possible. The proportion saved by these means is not 
known with accuracy; it is much greater in tlie case of short hauls 
than in longer ones. A shrimp trawl is usually kept down from half 
an hour to an hour, or when not subject to regulation rather longer, 
It is seldom towed fora longer pc'riod than two hours, the sjieed being 
somewhat under two miles per hour on an average, though subject 
to variation. 

The beam trawl has been described at some leng^th because 
its structure is somewhat more simple than that of the trawl 
now in more general use ; the importance of the net 
as an engine of capture has undoulitedly declined fleam 
greatly within the past generation. Some interest- TrmwUtig 
ing figures collected by the British Board of 
Agriculture and Fisheries prove this incontestably. TrawUmg 
In 1893 number of first-class British sailing from 
trawlers w*as 2037, and their average net tonnage sttmmtn, 
57-4; in 1900 they numbered 925, with a net tonnage of 
41*1, and from that year up to 1906 (the last year quoted 
in these returns) they never again reached a thousand 
in number or a tonnage of 40 tons net ; on the other 
hand, there were in no one of the years quoted as few as 
800 first-class sailing trawlers registered, nor did the average 
tonnage sink below' 37, about which figure it remained constant. 
It is obvious therefore that about 1894 beam trawling began to 
decline, and that after a time this decline lost most of its powxr, 
the number of boats and size of boats having sunk to a condition 
in which they fulfilled a certain function, which for some years 
has remained fixed. The new factors which brought about this 
change w’ent hand in hand. They were the invention of the 
otter traw'l and the increasing use of steam in fishing vessels. 
The otter trawl has no rigid and heavy beam, but relies on the 
force wiih w'hich it is tow'ed through the water to keep it open, 
and it is a far more efficient instrument for the capture of all but 
small flat fish than the beam trawl. Owing to the second of 
these facts its employment inevitably spread, and owing to the 
first a sailing vessel needing at least a moderate breeze to give it 
the requisite speed for keeping a large net open was unsuitable 
for working it. Thus the introduction of the otter trawl un- 
doubtedly hastened the replacement of sails by steam as motive 
power for the great fishing fleets. That the adoption of steam 
would have occurred in any case is almost certain. The con- 
version of drift-net fishing vessels from sail to steam has gone 
on rapidly, though no radical change of gear has taken place, 
and presumably the same would have occurred in the case of 
trawlers had the otter trawd never been introduced. There 
» Johnstone, British fisheries, p. 283 (London, 1905). 
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were» for instance^ nearly aoo steam fishing vessels of various 
descriptions working from English and Welsh ports in 1883; and 
the desire to exploit new and more distant grounds had un- 
doubtedly become powerful by 1894, and accounted to some 
extent for the increase of steam trawling about that time. Never- 
theless this increase is so sudden, tlmt its occurrence at the 
time of the adoption of the otter trawl can scarcely be a coinci- 
dence. In 1893 there were 480 steam trawlers working from 
English and Wdsh ports j in 1899 tlierc were over a thousand. 

The subsequent history of British trawling is dominated by the 
steamers. Garstang has calculated from a .study of market 
statistics that a steamer (between the years 1889 and 1898) 
caught on the average between four and seven times as much 
in a year as a sailing smack. Agaiast this competition the smacks 
could not succeed; if it was profitable for the steamers to fish 
they could gradually eliminate the smacks, iis has occurred at 
Grimsby. The line fishery also decreased owing to the increas- 
ing transfer of the haddock and some other fisheries to the 
trawlers. Tlie change from masts and sails to steam has, how- 
ever, never been complete. The increased cost of building and 
running steamers made the handling of large catches a necessary 
condition of their profitable employment. A sailing trawler 
costs from £500 to £1200 to build: £1000 would probably be a 
fair average. A first-dass steam trawler of the present day 
costs £10,000 or more, quite ten times as much, and about £5000 
a year to run; and although the cost was less in the early years 
of steam trawling there was always an approach to tla^se pro- 
portions. On the other liand their rapidity and independence of 
wind made distance between fishing ground and port of landing 
a matter of minor consequence. These causes, combined with a 
very general belief in the exhaustion of the home-grounds — 
there seems no doubt that at all events tlui eateh per vessel 
declined — led to the growth in size and power of the steamers, 
which were used for distant waters and the exploitation of new 
grounds. Thus in 1906 there weire only 200 more steam trawlers 
than in 1899, but the average tonnage in the same period 
increased from 5/? to nearly 62. To this increase in power and 
range of action of the st.t‘amers must lx? attribut(?d the great 
increase in the quantity of trawled fish land{?d, since the engine 
of capture, the trawl, ha.s changed but little since 1894; but 
another result occurred, namely, a partial division of the area 
trawled between sail and steam. The grounds within easy reach 
of the English ports were left chiefly in the hands of the 
“ smacks,” the catches never being really very great, though 
pos.scssinga high proportion of “ prime ” (i,e. valuable .species of) 
fish. The persistence of Lowestoft and Ramsgate as smack 
ports speak for this. The longer voyages of the smacks, on the 
other hand, were gradually discontinued, and the distant grounds 
besides a multitude of new grounds were opened uj) by the 
steiimers. Grimsby, Hull, Aberdeen, Milford, increa.scd enor- 
mously in importance, and now send vessels to the north of 
Ru.ssia, to the coast of Africa and far into the Atlantic. Steam 
trawling died at Yarmouth, the place of its birth ; sailing trawlers 
disappeared from Grimsby, one of their greatest strongholds, 
but a port near cheap coal, deep water, and a market for fish 
from more distant grounds. 


The Otter 
TrmwL 
Prtaciph 
otActioa, 



Fig. I. — Diagrammatic; showing an Otter Trawl in use. (For ! 
the sake of clearness, the size of the otter-boards is exaageratod, i 
and Uie length of the warps and size of the ship diminished.) | 


The essential features of the otter trawl are that the mouth is 
kept open by two liirgo wooden boards, whose position when in 
use corresponds to that of the trawl heads in a beam 
trawl, no beam being used. I'hc action of those boards 
resembles that of a kilo. A kite draggo I through 
still air, owing to the position oi the point cf attucli- 
ment of the string, takes up an oblique position, in 
wliich it is acted on by iorce.s in two directions, viz. that exerted 
through the .string, pulling forward, and that exerted by the 
resistance of the air in front of the kite, which, being perpendicular 
to the kite's .surface, acts in an upward and backward direction. 
The resultant of tliesc two forces necessavilv acts in a direction 
between them, and the lute accordiiudy ascends. Constrain the 
kite to move in a horizontal plane, atid Uie saiiu' kuces would cause 
it to move not upwards, but to the side, A tiawl- board is practically 
a kite made to move on its side. 

'Ihe trawl- boards resemlde massive wooden doors strengthened 
by iron bands. In action they move witii their slmrl edges vertical 
and their long edges horizontal, one in each case in contact with 
the soa-botium : the front bottom corner of eacJi board is rounded off, 
so that the board resembles a sleigh runner. Four strong chains, 
which meet in one iron ring, are attached to each board by ring- 
bolts, and to each ring a wire warp, by which the trawl is towed, 
is shackled. The ringbolts are about the same distance from the 
centre of the board, but the two cliains attached to the after-ring- 
bolts of the board are longer than tJie two Ibic-chains. The trawl- 
lioard wJien towed thus takes up an oblic|uc position as regards the 
line in which it is towed, tlumgli remaining vertical to the ground. 
'J'he force with which it is towed urges it lorvvanl; the resistance of 
the water urges it in a direction perpendicular to its surface, viz. 
backwards and to the side; it accordingly moves in an intermediate 
direction, going forward but teiuling to diverge from the line of 
lowing. Meanwhile the other trawl -board is diverging in a similar 
manner but in tlu' opposite direction, and the mouth of the net, 
being attached to ilu* hinder end ol the boards, is thu.s juilled both 
right and hdt until stretched to its utmost, and the net is thus 
held open. Tlte margin of the net which forms its upper lip is 
lashed to a ro;ie called tlte headlmo; and the n-sistance 01 the water 
to the net'.s progres.s cau.se.s this to a..ssuim: an arched form, the 
centre of the heaillinc being probably some 10 or 15 ft. from the 
ground. 

It has been calculated by Fulton, who ex)K*rimcnled on the 
subject, that llie distance between the boards of an otter trawl of 
90 ft. headline is about ho it., owing to this atching upwards and 
backward.s ol the upper margin of tlie net. The lo.ss in the spread 
of the net is, however, comiKiisated for very largely, as far as certain 
round fish are concerned, by the increase in height of the mouth, 

I the tish which are swimming near luit not actually on the bottom 
I tending to " .strike upw-anl " when disturbed. Indeed, the raising 
of tlte headline is accentuated oecasiotudiy by glass spheres or 
; other buoyant ol>jecl.s to its centre; corks are still used in tliis way, 
but otherwise the practice lias not been generally adopted in 
I commercial trawling. 

i The. earliest use of the otter board appears to have been due to 
llearder, an electrician and inventor who designed it about 1800. 
i It was little iiserl, (.>xcepi by amaleiirs working by steam yachts 
! (to whom doiibtie.s.s the ease with which it could be stowed away 
i recommended it), until the late 'eighties, when Danish ii.sherrnen 
! used otter boards to spnuid Uieir plaice seines. In 1894 a patent 
j was taken out by Scott of Oran ton for an otter trawl which ddlercd 
I from the most modern forms chiefly in possessing rigid bars or 
I brackets instead of chains. Cliains lejiiaced the bars in the form 
i used by Nielsen, a Dan(\ in 1895. Aliljr>ugh numerous variants have 
• .since arisen, no essential dillerencc in the trawl has been generally 
aiiopted. 

The trawl boards, or as they are frequently called " doors," arc; 
of deal. 8 to 9 ft. long, and 4 to 5 ft, high; they are liberally shod 
' and strengtlnmed with iron, and an? about 3 in. thick. «... ^ 

: The net i.s fastened to eye.s placed at the loj) and bottfim ^ 

of the aftcfr end of the Ijoard, but not to any inlcrm(?diate Baar 'dm 

{M>int, 'I'his is to allow the part of the water swirling 
jiasl the board to escape ; the entry of the whole of the water 
upon which the net's mouth advances would cause loo great a 
resistance. 

Two warps are used, one to each trawl board. I hese are com- 
posed of wire rojic sij in. round, and when the trawl is inboard lie 
coiled up on the separate drums of a steam winch. 

As wire can be run off or wound in on cither drum ' ^ ' 

strparalely, the adjustment of the lengths is much simplified. In 
the larger trawlers a thousand fathoms of warp is carried on each 
diojm, and Uie warp is designed to stand a breaking strain ol 23 
tons. 

The main form of net is that of the beam trawl. Wo have, 
as in that net. a coarse meslusd netting used near the mouth, a 
decrease in size of mesh as the net narrows, and a bag ^ 

or cod end whose end is fastened by a cod line pas.sed 
through its final ine.shes. 'J'he only e.ssenli;.il diff<Terjcc lies in the 
net behind the headline. This has not. as in the beam trawl, a 
straight margin, but a cun-'ed one, the pointed .sides of the net being 
term^ the " top wings " of tlie trawl, the corresponding parts of 
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the bottom being in both trawls the bottom wings. The ground 
rope resembles that in the beam-trawl, but is in some cases furnished 
with chains or " dangles ” or with " bobbins." Bobbins are heavy 
cylindrical wooden rollers, threaded on the wire warp which forms 
the core of the ground rope : they are of two sizes (the larger a foot 
through) placed alternately to ensure freedom of rotation. Their 
object is to surmount or crush obstacles which, by catching the 
ground rope, might capsize the trawl-boards and destroy the success 
of the haul; they are accordingly used only on rough ground. 
The chains are fastened to the ground rope in loops, to give it 
weight, and are used on very soft ground to ensure the trawl's 
effectually dislodging the fish. The lieadlinc is a rope .some 3 in. 
in circumference, 

The meshes are, from knot to knot when drawn taut, from 5j 
to nearly 6 in. in the square and wings, 5 to 4J in. above, and* 5 
to rather over 3 in. below in the extreme back of the under batings 
called the " belly," about zj in. in the cod end. 

The successful shooting of the net is a matter of great skill. The 
paying out of the net, the lowering of the boards, the running out 
of unequal lengths of the two warris to square the 
ihBNm? trawl into proper position, and the subsequent lowering 
Me /ver» bottom, resemble the corresponding 

operations with the beam- trawl. The fore warp is then drawn close 
to the quarter of the vessel and shackled to the after-warp close to 
the vessel's side, and the vessel proceeds on her course at a speed 
of some 2i or 2) m. per hour. The Icngtli of haul made varies 
enormously. On a ground where fish is very abundant, as in the 
early days of Iceland fishing, it may be half an hour or lr.ss : on the 
Eastern Grounds, off Denmark, where the great iCnglish fleets 
u.sually work, it is about 3 hours. Whem about to haul, the forc- 
warp is released from the shackle and the vessel is immediately I 
steered towards the side from which the trawl has been towed, j 
while the warps are rapidly wound in; the warps thus speedily ! 
come to .stand at right angles to the ve.ssel. If this were not the ' 
ca.se they might probably foul the vessf'l’s propeller, with very | 
serious and possibly fatal consequences to her safely. The trawl- , 
boards, having been drawn right up to their powerful iron supports i 
or gallows, remain suspended there if the trawl is to be re-shot 
while the net is emplied; they arc otherwi.sci lowered between the 
gallows and the bulwark, and secured. Tin* hauling in of the catch 
occurs as in the beam-trawl. Trawlers carry a trawl on each side 
of the deck, and in continuous trawling these are worked alternately. 
On each side of the deck a square enclosure called a pound is made for 
the reception of the fish falling from the cod end by fitting planks 
turned on their 8ide.s into stanchions grooved for their reception. 
The fish is sorted into baskets in the pound, cleaned and packed in 
trunks in ice in the hold or fish-room. 

A noteworthy method of trawling is the custom of 50 or Oo 
boats fishing together in a fleet. All these vessels will trawl as 
p, directed by an " admiral," in proximity to a " niark- 

py ii boat," whose position is known to the owners from 

raAipf. daily fetched to market by 

fast " carriers." There are four such fleets of British vessels work- 
ing in the North Sea. It is also worthy of mention that wireless 
telegraphy has recently been fitted to several (Jennan trawlers and 
drifters, which can thus communicate with the fishery protection 
cruisers, who pass on information concerning the fishery, and with 
die shore. The pr actice will doubtless spread, althougn as yet the | 
distance over which a message can be sent by these vessels is vcr>' j 
small. I 

The use of steam has not only increased the radius of action of | 
the vessel, but by facilitating the process of hauling enables trawling | 
to be carried out in greater depths. I'he sailing | 
vessels rarely work in greater depths than 30 fathoms. 
The steam vessels work frequently {e.g. south of 
Ireland) in over 200 fathoms. Coininercial trawling in 500 fathoms 
is not unknown, and the Irish research \’essel " Hclga " works 
in as much as 800 fathoms. 

The movable nets resembling trawls are seines, from which 
trawls were in all probability developed. The seine is an 
extremely ancient net, used by Phoenicians, Greeks 
and other Mediterranean peoples, the word seine 
being derived from the Greek name ((rayyvif) for the appli- 
ance. In essence it is a long strip of netting with a 
buoyed headline and weighted ground rope. It is taken 
out in a boat sonic little distance from the shore, paid 
out during the boat’s progress, and the lines attached to 
the ends being then brought back to the shore, the net is hauled 
up on the beach. From this simple form, which is still in use 
for the capture of smelts and other small fish, numerous develop- 
ments have occurred. Before mentioning the details of a few 
of the chief of these it may lie said that the changes mainly con- 
sist in the formation of a purse or pocket in the middle of the 
net, somewhat resembling the cod end of a trawl, and in the 
working of the net from boats or ships instead of from tlie sea. 


Deptba 

worked. 


Seinea, 


The boat is anchored during the hauling, the net being drawn to 
it. A net with a wide spread, furnished with a purse, drawn over 
the sea bottom to a boat, is obviously very near a trawl in its 
action. When in the late ’eighties Danish fishermen fastened 
otter-boards to their plaice-seines, and allowed the boat to drift, 
the seine was dragged by, not to the boat, and when Petersen 
used a similar arrangement, presently to be descrilied, dragged 
like a trawl, the evolution of a trawl from a seine was practically 
complete. Some such process, with the use of a beam instead 
of otter-boards, probably occurred in the past and resulted in the 
beam trawl. 

Pilchard scine.s, as the most elaborate forms of simple seines, 
may be briefly de.scribed. The pilchards approach certain parts of 
the Cornish coast, notably St Ives and Penzance, in 
shoals which arc eagerly awaited; and when they are Pttehprd 
sufficiently near two boats start out on the fishery. 

One carries a short seine, the stop net, which has previously been 
joined to the large seine, and shoots this net as it rows towards 
.shore. The other rows along the shore, shooting its net as it goes. 
Ultimately the boats turn to meet each other, and when they do 
so the ends of the long seine arc joined, the stop net removed, and 
the circle of netting towed to the beach until its ground rope touches 
the bottom. The pilchards are then removed at leisure by a 
smaller seine called a luck-net- seine being a word which in the 
west of England is confined to nets worked from the beach. I his 
net is very deep in the middle, and as the fool rope is drawn well 
in in hauling, a floor is formed for it as it approaches the boat from 
which it is worked, a .simple form of purse or bag resulting. The 
pilchards arc dipped out in large baskets. In a good catch this 
process of " tucking " out the fish may be carried on for some days. 
The long seine used may be 200 fathoms long, and is about 6 fatlioms 
deep at the ends and ‘8 fathoms in the middle. The tuck-net is 
about 80 fathom.s long, 8 deep at the ends, and 10 fathoms in the 
middle. The me.sho.s are larger at the ends or wings than in tlie 
middle, as in the trawl, bringing a tuck net from 30 down to 42 
the yard. 

The seine is far more used in tlie United Stales than in the British 
Islands, its operations being so successful that complaints have in 
.some cases been matle that local fisheries for certain 
species have been entirely destroyed owing to the cl** 
diminution of the fish wfiich it has brought about. Seioea, 
It is used in water of any depth, for the purpose of catching mackerel. 
Rings are fastened to the ground rope, and by means of a rope 
passed through these rings the lower margin of the net is drawn 
together, converting the circle of netting into a complete basin- 
shaped purse. The slack of the net is then gradually drawn in, 
the fish collecting in the last of the net (the lullness or " bunt ") 
to be reached. Jhirse seines are also used in Japan, where there 
is also in use a net which is a combination of seine and pound-net. 
A long wall of net ling forms a " leader " to the fish, and ends in 
an oval enclosure formed by a purse .seine with incompletely closed 
ends. J wo anchored boats, to which the seine is lashed, keep it 
extciulcd. On hauling, the opening is closed and the slack of the 
net hauled into one boat, which approaches the other, until the 
final portion containing the fish is brought to the surface. 

The pockets of seines, though answering tlie same purpose as 
those of trawls in preventing the escape of the fish, 
resemble not llic pockets but the cod end of the latter ffu* 
net. In the filets de bamf of the Mediterranean the ^ „ 

pocket is a very long bag, trailing behind the arms of 
the seine, and constricted for some distance before joining it. It 
is without " flapper " or other valve. 



(Afier DrecliRel.) 

Fig. 2.- 


'Diagram of a Danish Plaicc-seiuo at work. 


Most cfiicicnt pocketed seines are used in Denmark for the capture 
of eels and plaice. In both these nets the depth increases rapidly 
as soon as the extreme wings are left, and is very great in the 
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middle. Thus when in action but little of tluj net is vertical; the 
ground and head ropes, though not parallel, tend to become so, 
and the net trails in a curve behind them. Seen from 
OMaiwh above, the whole front margin of the net is semicircular, 
seiflts. ‘g shaped Jihe the liinder part of a trawl : 

in fact, did the headline of a trawl lie not in front of but exactly over 
the ground rope, the two nets would be almost identical. 

The eel drag-seine is worked from a l)oat, in shallow water. 
The extreme ends or wings are attached to two short spars, which 

- - - in use arc upright, and each of these is furnished with 

Eej Drag- ^ bottom which meet and are attached 

aataa, ropes by which the net is hauled in. The total 

length of the net is about 140 ft. from wing to wing, the length 
of the bag 30 ft,, the depth at mouth is 20 ft. opening, the depth 
at the ends t> or 8 ft. 

The eel drift-net resembles the preceding, but is not drawn to 
an anchored boat, but drifts with the boat; it has accordingly 

- to be made much smaller, its arms being each about 

orm- 24 ft. — or a total length of 50. The wings were 8on\c- 

times kept apart by the use of a iloating spar, to the 
ends of which the senc was attached by short ropes, the spar itself 
being towed. A funnel-shaped valve leads into the bag. 

Petersen's trawl was dCvSigned by Dr Petersen for use in deep 
water, and for the capture of rapidly moving animals. It is cssen- 
„ . , lially a drift-seine of the preceding pattern, worked 

Retarattt s small otter boards instead of a beam, ami 

irawh furnished with but a single warp, to which the otter- 
boards are attachijd by shorter ropes or bridles. When used in 
very deep water these are preventetl from twisting by attaching 
at the point of their junction with the warp a glass float and a 
leaden weight. This net is undoubtedly highly suitable ior great 
depths. It is probably the " trawl “ which it has been reported 
has been repeatedly used in the great depth of 2900 fathoms from 
the Norwegian research vessel " Michael Sars,” in tlie course of 
the cruise in the Atlantic carried out in 1910 by Sir John Murray 
and Dr Hjort. It is practically a small otter tniwl with the scjuare 
cut out. leaving only wings, back t)art of batings ami cod end, 
which last is (*htere<l by a funnel of netting. 1’he meshes, in the 
not first con.striictcd by Dr Petersen, were about a centimetre 
S(|uare in the wings and 8 millimetres square in tin? bag. The arms 
were each 24 ft. long, the bag about i(Ht. The boards were ay in. 
by 32 in., and J in. thick. Gla.ss floats are frequently u.sed with 
this' trawl, to keep up the headline. 

1 'he Danish plaicc-seino resembles the ec?l .seine in form, but h- 
much larger, each arm b<?ing about 180 ft. long: the Img is 20 ft. 

long. The drag lines are also Tinicli longer, sometimes 
reaching to 1200 fathoms, 'rinse nets are worked 
number of boats, l^sbjerg being 
the chief Nortli Sea port engaged in the fishciy. The vessels 
are yawl rigged, of the size of all but the largest smack.s, and 
each" is now furnished with a motor-boat. 'J'be boat takes llie 
net to a consid(?rable distance front the jjarent v(?.ssel, which is 
ancliored, and shoots it in a wide curve. The drag lines are 
then brought back to the smack for hauling. By this method 
plaice are captured alive, and are kept in large Iloating fisli- boxes 
until required. 

Next in importanctj to trawling among the I’-ngli.sh fisherie.s 
is the use of drift-nets for mackerel, herrings and pilclxard.s. 

It is undoubtedly the ino?3t common method of net- 
^ fishing on the coa.sts of the British islands, but no- 

where i.s it so general as in Scotland. There are, however, great 
diifl fisheric:s on the eastern and .southern coasts of England, 
and an important mackerel fishery mainly at the western end 
of the channel, though owing to a high import duty on mackerc?! 
levied by France this is now of far less importance. The valui 
of the mode of fishing technically known as “ drifting or driving ” 
will be understood when it is remembered that it is the tmly 
method by which such fishes as herrings, mackerel and pil- 
chards, which generally swim at or near tl\e surface, can be 
readily caught in the open sea, at any di.stance from land, and in 
any depth of water, so long as there is suificieni; for the floating 
of the nets in the proper position. The term drift-net ” i.s de- 
rived from the manner in which the nets arc worked. They 
are neither fixed nor towed within any precise limits of water, 
but are cast out or ** shot ” at any distance from the land where 
there are signs of fish, and arc allowed to drift in whichever 
direction the tide may happen to take them, until it is thought 
desirable to haul them in. The essential principle of the working 
of the drift-net is that it forms a long w'all or barrier of netting 
hanging for a few fathoms perpendicularly in the water, but 
extending for a great length horizontally, and that the fish, 
meeting these nets and tiding to pass them, become meshed; 
they force their heads and gill-covers through the meshes, but 


can go no farther ; and as the gill-co>Trs catch in the sides of the 
mesh, the fish are unable to withdraw and escape. ^Vhether it 
be mackerel, herring or ))ilchard, the manner in which the net 
works is the same ; the variations which exist relate onl\‘ to the 
differences in habits and size of the fish sought after. 

The nets used are lijdit cotton nets, each about 30 yards long and 
10 or 12 decj\ and when dt'signetl lor herring have a’mesh of about 
an inch scpiare. pilchard nets being smaller and macken l nets 
larger in mesh, 'riu'se nets are laced t‘iul to end in a long row. 
the whole row, called a " lleet " or " Irain ” of nets, being, in the 
cast? of the large henin;; boats, as nuich as 3J miles long. One oi 
the long edges of the net is fa.stened to a rtqit' lorUed at regular 
intcrvai,s. whose piirpo.se is to keep that part uppermost. This 
edge is calleil the '* l)ack " of the net. 'J'he coiks are, however, 
not siifticient to keep the whole net from sinking, aiul this is done* 
l)y buoys culled " bowls," which are attached to the hack ro])«’ 
at intervals, ll is always a matter of uncertainly at vyhal depth 
the iish may h‘‘ found , and a deal of judgment is needed in deciding 
what length ol‘ rope should be used in attaching the buoys. In 
the herring fishery of the I-lnglish east coast the Brili.sh boats usually 
work in somewhat shallower water than the foreign drifters, and set 
their nets at about .| fathoms from the surface, the fi»reigners, 
lying outside them, u.sing deeprr-.set n<?ts. It is found ronvTnic‘iii 
to colour certain of the bowls distincliv(‘ly to indicate tlu‘ir position 
in the " Heel." Ollierwise they are coloured to show owuiTship. 

l)rift-n(‘t fishing is with rare exo ptions only carried on at night. 
The time for beginning is just before fuinsi l . abd llie nets are then 
got into the water by the time it is dark. A likely jdacc? to fish 
is kno’.vn (though there is much uncertainly in the mat ter) !)y signs 
recognizable only to tlu* practised eye. An obvious one is thi* 
presence ol many .sea-birtls, or of the* ii.sh tlie ‘ selves. Hut besides 
these* the aj)pearahce and even Hu* snu*ll of tlie water furnishe‘i 
a guide. In the case of the rnaeke'n l the*si* signs have* be.‘en sheiwn 
by Cl. I*'.. Hulkn { fottrii, Marivv liiol, /Issoc. \ iii. zOefi to be due to 
the.; character of the niicrosexipic organisms in the* water, some of 
winch furnish the fooil of the macUirel, others of vvliicli it avoids. 
If fish is l)eliev(;d to be present the ve*ss( I i:> saileil slowly before the* 
wind and if possible across the tide*; tlu'n the iu.‘t is sliot or thrown 
out over the ve.ssers epiarter, the* men being dishibuted at regulai 
sla. lions, .some hauling up tlu? net from below, olhe*is throwing it ov»*i 
and taking cart? that it falls so that the foot is clear of the corke-el 
hack: others, again, looking after the \varp, which has to lx* paid 
out at the same tinu*, and seeing that the seizings an* made fast to 
it in their proper tilaces. When it is all ovt'rboard, and .about 13 
or 20 falhoins of extra warn, called the " swing-rope," given out, 
the vt?ssel is luought round he.'id to witul by the warp bein/' carried 
to the bow; (he sail.s are then taken in. (lie mast lowered, a .small 
mizen s<*t to keep the vessel with In r In ad to the wind, and (lie regu- 
lation lights are hoisU'd to show that she is fishing. A ft'.w ol the 
iiunds remain on deck to keep a lo()k-oni, and the vessel and nets 
an* left to drift wherever llie wind and tide may take them, 1( is 
very rarely that there is an absolute calm at sea; and if Hum* is 
the faintest breath of air stirring Hu* fishing botil will of course feel 
it more than the? buoys .supporting Hie m*ls; she will consequent!'' 
drift faster, and being at tne end of Hie train, <xt<nd the wlude 
tiec'l of net.s. Jn rough weather, as the strain may be greater, 
more nqie is u.sed. The first net in the train is often hauled after 
an hour to eriahlc* the men to judg** whether the position is a good 
one. Wli(*n the whole are hauled, Hu; nets ar<- taken in ami the 
fisli shaken out in the same orderly w'oy as in shooting, each man 
having his own proper duty. 

'riu* .sjiiling drifter is fast di.sappearing, giving place to the bteam 
drifter. These ve.ssel.s, thoiigli costing far more (/2500 to £,\ooi.) 
against /400 only), catch more fi.sh, have a greater radius of action, 
reach inarket niore (|ui( kly, and are independent of weather. 
It has been calculatctl that a thousand .sfjiiare feet of herring 
netting u.sed by a ideamer catch .13J ewl. of herring, while a sailing 
vc.sst*l catches 20 cwt. w'itli the .same area of netting: and the 
sleamtT-caughl fish, being more (juickly (lelivei(;d, fetch(;» a better 
price. It niay be noted that of r(;cent years herring hav<; been 
caught at the liottom in consideiable ijuanlities by the trawl. Th(? 
fishing of herring is thus incj(*a.si'ig m variety of nu.'tiiod, slr well 
as in intensity. Such sailing boats as tend to remain arc long-shore 
boats, and such drifters as have been fitted with petrol motors. 

Siationary nets, being of very small importance relatively 
to the preceding, must lx? dismissed more shortly. 

They are of four main kinds, viz.: stake nets, 
pound and keltic nets, stow and bag nets, trammel- 
nets and hose nets. 

Stake nets are usually' .sc;( between tide-marks, or in .sliallow 
water, and, a.s their name implies, are kejit up l>y .slakes placed 
at intervals. They are generally aei acro.ss the dtrociUm 
of the tide. They act as gill nets, and are chiefly iis< d stakaNatu, 
in America, In some ciiscs a conical bag inst<;ad of 
a flat net occupies the space be I ween every t w o stakes, forming 
a ric-ries of simple bag nets. This form i.s used on the German 
shorc.7 of the North Sea. 
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In another modification the net, which is some 200 ft. long and is 
supported on the slakes, docs not act as a gill net but as a " leader, 

« and one of its ends passes through a narrow opening 

IT ^ circi'lar enclosure surrounded by a similar 

staked netting. The bag net and fly net 
for the capture of Ike salmon arc merely elaborated forms 
of this type. 'Phe pound is roofed by netting, in the fly net, and 
in the bag net, which is floated — not staked — floored also. It 
is wedge-sliajicd, narrowing gradually from the entrance end, and 
divided incomplolely by oblique internal walls or valves of netting 
into side compartments. 

The bag net just described is practically a floating stake net. 
A simpler form is used in the Elbe, consisting of a pyramidal net 
Sfow NetM whose mouth is held open by its sides bcung attached 
‘ to spars, weighted at one end and buoyed at the other. 
This is the simplest form of stow net. 'I'he stow net is used in the 
Thames and Wash; it is .specially designed for the capture of sprats, 
although many young herrings are somel imes caught, and it is worked 
most extensively at the entrance of the Thames. 'J‘he stow net 
is a gigantic funnel-shaped bag having nearly a square mouth, 
30 ft. from the upper to the lower side, and 21 ft. wide. It tajiers 
for a length of about 00 ft. to a diameUir of 3 or 6 ft., and further 
diminishes to about half that size for another yo It. to the end of 
the net. The whole net is tlierefore about i«o ft, or ho yards long. 
The upper and lower sides of the square mouth are kept extemlcd 
by two horizontal vvof)(lt‘n spars called " balks,*' and the lower one 
is weighted so as t(j ojicn llie nionlli of the net in a perpen- 
dicular direction when il is at work. 'I he. size of tiic ine.shes varies 
from jj{ in. near the mouth to .J in. towards the end, where, 
however, it is again .slightly enlargiMl to allow for the greater 
pressure of the water at that pari. 'J‘he mode of working the net 
IS very simple. Oyster smacks are coiumonly used in this fishery, 
although shrimping boats are also eiu])loy(’(l in it in the Thame.s. 
The smack takes up a ])Osilion at the hrst of the tide whore there 
arc si^ms of fish, or in such parts of the estuary as are frequented 
by the sprats during that part of the .season; she then anchors, 
and at the same moment the net is put overboard and so handled 
that il at onecj takes its proper position, which is under the vessel. 
It is kept lliere by a vei'y simple arrangement, l our ropes leading, 
one from cacli end of tlie two balks, and therefore from the Jour 
corners of the mouth of the net, are united at some little distance 
in front, forming a double bridle, and a single? mooring rope leads 
from this point of union to the vessel ’s anchor; so that the same 
anchor holds both the vessel and the net. 'Ihe net is kept at any 
desired distance from the bottom by means of two rope.s, one from 
each end of llie upper ballc to the corresponding side of the smack, 
where il is made fast. The open moutli of tin? net is thus kept 
suspended below the vos.s<?l, and the Jong masss of netting .streams 
aw'ay astern with the tide. The strain of Ihi.s immeii.se bag-net 
by the force of the tide is oflcui very great, but if the ve.ssol drugs 
her anchor, the net being made fast to the same mooring, both keep 
their relative positions. H(?re they remain for several hours till 
the tide slackens, the vessel’s sails being all taken in, and only 
one hand being left on deck to keep watcli. The way in W'hich 
the fish arc caught hardly requires explanation. The sprats, 
swimming in imnien.se slioaks, are carried by th<? tide into the open 
mouth of the net and then on to the .small end, w’hcre they are 
colhicted in enormous numbers; from this there is no escape, as the 
crowd is constantly increasing, and they cannot stem the strong 
tide setting into the net. The first thing to be clone in taking in 
the net is to close the mouth, and this is efleclcd by means of a chain 
leading from the bow of the ve.s.sel through an iron loop in the 
middle of the upper balk down to the centre of the low'Cr one, and 
by heaving in this chain the two balks are brought together and 
ultimately hoisted out of the w’ater under the vessel's bowsprit. 
The net is then brought alongside and overhauled till the end is 
reached, and this is hoisted on board. The rope by which it is 
closed having been cast off, the sprats arc them measured into the 
hold of the vessel by . Ik ait three bushels at a time, until the net 
has been cmpliotl. Tlic cjuantity of sprats taken in thi.s manner 
by many scores of fishing craft during the season, which lasts from 
November to Fcb^ua^3^ is in some years simply enormous; the 
markets at Billingsgate and clsewdiere are inunciated with them, 
and at l£usi in many years they can only be disposed of at a nominal 
price for manure; and in this way many hundreds of ton.s arc got 
rid of. The slow boats do not generally take their fish on shore, 
but market boats come off to them and buy the fish out of the 
vessel’s hold, and carry it away. The mode cif working is the same 
in the Solent and the Wash as that we have described in tl»e Thames, 
and large quantities of sprats arc landed by the Southampton 
boats. 

'* Whitebait,” or young sprats, mixed with some young herring 
and other small fish, are caught in the Thames by a net which is 
practically nothing else but a very small stow' net, and it is worked 
in essentially the same manner. An inte.rt»sting form of stow net 
is used in the Channels of the Frisian Island, chirfly during the rush 
of the ebb-tide, for the capture of rays (principally kaja ciavata. 
the Thornback) which arc highly valued by the Dutch, It consists 
of a net shaped like an otter trawl, furnished w'ith otter boards, 
which are attached to topes passed to the ends of long booms which 


project from the sides of the vessel usiiig the net, and also to the 
two anchors by which the former is anchored. 

The remaining stationary nets to be mentioned partake of the 
nature of traps. The trammel net consists of three nets joined 
together at the top, bottom and sides. The whole 
system of nets hangs vertical, the head line being ^ 

buoyed and the ground line weighted. The two outer 
nets are much smaller than the inner act, but of v.dde-meshcd 
netting, vphereas the inner net i.s of very small mesh. Consequently, 
a fish meeting an outer net passes through it, strikes the fine-meshed 
net and forces it before it through one of the meshes of the farther 
wide-meshed net; il is thus in a small pocket from which it cannot 
escape. 

The ho.se net is a long cylindrical net from which trap-like pockets 
open. 'J*he main cavity is kept open by rigid rings. The hose 
nets are set between tide marks, at low water, so that 
the tide runs through them; and they are emptied at 
next low tide. 

While unimjiortant compared with the huge quantity of flsli 
j landed from sea-going vessels, the catch of the in-shorc nets 
I described is of importance in respect of the kinds of fish taken, 
whitebait and pilchards, for instance, being not otherwise obtained, 
while salmon, though taken in rivers as well as in estuaries and along 
the coa.st, is veiy rarely captured at sea. 

Authorities.- -JJrabazon, The Deep-Sea and Coasit Fisheries 
of Ireland (1848); Holdsw'orth, Deep-Sea Fishin(> and Fiskut^ 
Boats (London. 1874); Z. L. Tanner, Bulletin United States Fishery 
I Commission (1896), vol. xvi.; Garstang, ibid., vol. vi.; Kyle, Journal 
I of the Marine Binlo!;ical Association of the United Kihi;dvm, new 
, series, vol. vi. (London); Cunningham, ibid., vol. iv.; Petersen, 
j Report of the Danish Biological Association, vol. viii. (Copenhagen, 
j 1899); IJjort, Report on Norwef’ian Fishery and Marine I nvestiKation, 
'vol. i. (thristiania, 1900); Mittheituni;en : Deutscher Seefischern- 
! Vercin, various numbers; Fulton, Reports of the Scottish Fishery 
Board, 19th J^eport (1900), and in other numbers; Report and 
Minutes of lividcnce of the Conmnttee, '* appointed to inquire into the 
scientific and statistical investigalion.s now being carried on in rela- 
tion to the fishing industry ol the United Kingdom ” (London, 
1908). (J. O. Ji.) 

TRAY, a flat receptacle with a raised edge used for a variety 
of purpo.sc.s, chiefly domifstio. The tray takes nuiny forms — 
oblong, circLilar, o\m1, square — and is made in a vast number of 
materials, from papier mach6 to the prticions metals. Duke 
; C'harlcs of Lorraine had a pen-tray of rock crystal standing on 
I golden feet; Marie Antoinette possessed a wonderful oval tray, 

I silver gilt and enamelled, set with 144 cameos engraved witli the 
i heads of sotereigns and princes of the house of Austr a, and 
their heraldic devices. The tea-tray is the most familiar form ; 
next to it comes the small round tray, usually of silver or electro- 
plate, chiefly u.scd for handing letters or a glass of wine. When 
thus employed it i.s usually called a ** waiter.'* The Engli.sh 
tea-trays of the latter jiurt of the i8th century were usually oval 
in shape and .sometimes had han(lle.s; mahogany and rosewood 
were the favourite materials. Sheraton and Sliearer, among 
other cabinet-makers of the great English period, are credited 
with trays of this type. These were succeeded in the early 
and mid-Victorian period by trays of japanned iron, which 
possessed no charm but had the virtue of durability. Sheffield 
plate snufler-tray.s of satisfying simplicity were made in large 
numbers, and are now much sought after. 

TRAZ-OS-MONTES (i.f. across the Mountains), an ancient 
frontier province in the extreme N.E. of Portugal, bounded on 
the N. and E. by Spain, S. by the riN'er Douro which separates 
it from Beira, and W. by the Gerez, Cahreira and Marao Moun- 
tains. which separate it from Entre-Minho-e-Douto. Pop. 
(1900), 427,358; area, 4163 sq. m. Fov administrative purposes 
Traz-os-Montes was divided in 1833 into the districts of Braganza 
{g,v,) and Villa Real {q.v.). The surface is generally moun- 
tainous, although there arc tracts of level land in the vcigas 
or cultivated plains of Chaves and Miranda do Douro, and in the 
cimas or plateau region of Mogadouro. The highest peak is 
Marao (4642 ft.). The province belong^ to the basin of the Douro 
and is chiefly drained by its tributaries the Tua, Tamega and 
Sabor. Its "inhabitants belong to the old Portuguese stock, 
and resemble the Spaniards of Galicia in physical type, dialect 
and character. The Paiz do Vinlio (see Oporto) is the chief 
wine-growing district in Portugal; other products are silk, 
maize, wheat, rye, hemp, olive oil and honey. There are 
important mineral springs and baths at Vidago and Pedras 
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Salgadas, The principal towns are Braganza, Chaves and Villa 
Real. 

TRBACUft the thick viscid syrup obtained in the early 
processes of refining sugar^ the uncrystallizable fluid obtained 
m the process of procuring refined crystallized sugar being known 
as golden syrup and the drainings from the crude sugar as 
“ molasses ” (see Sugar : Manufacture). The word was pro- 
perly and first used for a medical compound of varying ingre- 
dients which was supposed to be a sovereign remedy against 
snake bites or poison generally. A well-known specific was 
Venice treacle, Theriaca Andromachiy a compound of a large 
number of drugs reduced to an electuary,^ a medicinal com- 
pound prepared with honey, which dissolves in the mouth. The 
Old French triacle, of which “treacle/’ earlier “ triaclc,” is an 
adapUition, is a corruption of iliertaquc, Latin theriaca^ Greek 
BripuiKa(sc. ^npfiuKa\ literally drugs used as an antidote against 
the bite of poisonous or wild animals (Oijpmv, dim of Brip^ wild 
beast). The word “ triacle came to be used of any remedy 
or antidote. The composition of electuaries with honey or 
syrup naturally transferred the name to the most familiar 
syrup, that obtained from the drainings of sugar. 

TREAD-MILL, a penal appliance introduced by Sir William 
Cubitt in 1818 and intended by him as a means of empk)ving 
criminals usefully. It was a large holhnv cylinder of wood I 
on an iron frame, round the circumfereiK'c of which were a 
series of steps about 7i in. apart. The criminal, steadying 
him.sclf by hand-rails on cither side, trod on these, his weight | 
causing the mill to revolve and compelling him to take each step 1 
in turn. In the brutalizing system formerly in vogue the 
necessary resistance was obta.in(*fl by weights, thus condemning 
the offender to useless toil and defeating the inventor\s object. 
The tread-mill, however, was subsequently utilized for grinding 
corn, pun- ping water and other prison purposes. The spcTd 
of the wheel was regulated by a l)rake. Usually it revolved at 
the rate of 32 ft. per minute. The prisoner worked for 6 hours 
each day, 3 hours at a time, He was on the wheel for 1 5 minutes 
and then rested for 5 minutes. Thus in the course of his day's 
labour he climbed 8640 ft. Isolation of prisoners at their work 
was obtained by screens of wood on each side of the mill, con- 
verting the working space into a sepjirate compartment. Each 
prisoner was medically examinf^d before going to the mill. 

By the Prison Act 1865 every male prisoner over 16, sentenced 
to hard labour, had to spend three months at least of bis sentence 
in labour of the first class. This consisted primarily of the 
tread-mill, or, as an alternative, the crank. The latter consisted 
of a small w'heel, like the paddle-wheel of a steamer, and a handle 
turned by the prisoner made it revolve in a box partly filled with 
gravel. The amount of gravel regulated the hard labour; 
or the necessary resistance was obtained by a brake, by which 
a pressure, usually of 12 It), was applied. The prisoner had 
to make 8000 or io,ooc revolutions during his 6 hours' work, 
acccording to his strength, the number being registered on a 
dial. The crank too, however, was subsequently made to serve 
useful purj>oses. Both tread-mill and crank have gradually 
been abolished; in 1895 there were 39 tread-mills and 29 cranks 
in use in English prisons, and these had dwindled down to 13 
and 5 respectively in 1901. They are now disused. 

The fundamental idea of Cubitt’s invention, i.e. procuring 
rotary motion for industrial purposes by the weight of men 
or animals, is very old. “ Tread-w'heels," of this type, usually 
consist of hollow c>dindcrs, round the inner surface of which a 
horse, dog or man walks, foothold being kept by slabs of wood 
nailed across at short intervals. 

TREASON (Fr. trahison I-at. tradiiio), a general term for the 
crime of attacking the safety of a sovereign state or its head. 
The law which punishes treason is a necessary consequence 
of the idea of a state, and is essential to the existence of the state. 
Most, if not all, nations have according^, at an early period 
of Aeir histOT}’, made provision by legislation or otherw'ise 
for its punishment. The principle is universal, though its 

> ElectnaTy (Lat. eleciiMrium), is probably derived from Gr. 
used in the same sense, from iKKtlx^ty, to lick out. 


application has led to differences of opinion. What would have 
been a capital crime at Rome under Tiberius may be no olicnce 
at all in England. It is to the advanu^e of the state and the 
citizen that w'hat is treason and what is not should be clearly 
defined, so that as little as posRil)le discretionary power, apt 
to be strained in times of popular c\('.itemcnt, should be left 
to the judicial or executive authorities. The in portunce of 
this was seen by Montesquieu. Vagueness in tlie crir. e of 
treason, says he, is sufficient to make ihc governn ent degen- 
erate into despotism.- At the same time, it n ay be observed 
that despotic govcrnment.s have not always left the crime un- 
defined. The object of Henry Vlll., for instance, was rather 
to define it us closely as possible by ir aking certain acts treason 
which would not have l>ecn so without such definition. In 
both ancient and modern history treason has generally been a 
crime prosecuted by exceptional procedure', and visited with 
afflicHve as distinguished from simple punishments (to use the 
terminology of Benthnm). 

Roman Law. — In Roman law* the offences originally falling 
I under the head of treason were almost exclusively lliose co n- 
I mitted in military service, such as in England would be dealt 
with under the Army Art. The vt?ry name perdudlio, the 
name of the (Time* in the ol(l(‘r Roman law, is a proof of this. 
Perduelles were, strictly, .public cncn.ies who bore arms a; ainst 
the stale; and traitors witc regarded as having no more rights 
than public enc'mies. 'ibc 'I'welvc 'babies n ado it punishal Ic 
with death to commnnieute with the enemy or to betray ac tizen 
to the enemy. Other kinds of pvrdudlio were ]ni: s'.cd by 
interdiction of fire and water, 'bhc cri.ne was tried nelurc a 
sjH*cial tribunal, ihc duumviri perdui HiorAs, i)crbaps tiic earliest 
permanent criminal court existing at Ron e. At a later period 
the name of perdudlio gave [ilai c that of laesa majci^taSy 
deminuta or minuta majestas, or si , ply majesias. 'bhc lex Julia 
majvsiaiiSy to which the date of 48 n.c. has beem conjccturally 
assigned, continued to be the basis of the Roman law of treason 
until the latest period of the <;n.pire, and is still, with the law of 
perdudlio f the l)asis of the law of Hritish South Africa as to 
treason. The original text of the lavv^ a[)pc!ars to liave still 
i dealt with wlnt were chiefly military ofTeiuvs, such as .sending 
I letters or messages to the enc y, giving up a st ndc.rd or 
I fortrc:;s, ai d (l<;<rlion. With tlic empire the law of majedas 
I received an cnormi us development, n.ainly in the reign of 
Tiberius, and led to the rise of acla.ss of profe.ssional inforii ers, 
called delatores.^ The conception of the cirperor as divine * had 
much to do w ith this. It bcca-nc a maxim that treason was 
next to sacrilege ^ in gravity. I’lie law as it cxi.stecl in the time 
I of Justinian is contained chiefly in the titles of the Digest and 
i Code 7 “ Ad legem Juliam majestatis'' The definition given in 
: the (taken from Ulpian) is this : “ majestatis crirren illud 
i est (juncl adversus populum Komanum vi:l adversus sccuritatem 
I cjus committitur." Of treasons other than inilitary offences, 
.some of the more noticeable were the raising of an army or lev) ing 
^ war without the comn:and of the enijuror, the questioning of 
; the emperor’s choice of a sucxie.ssor, the murder of (or con- 
spiracy to murder) hostages or certain n agistrates of i)i/,h rank, 
j the occupation of public places, the meeting within the city of 
I persons hostile to the state with weapons or stones, incitement 
I to sedition or administration of unlawful oal hs. rehtase of 
prisoners justly confined, falsification of pul die documents, and 
failure of a provincial governor to quit his piovince at the 
expiration of his office or to dediver his army to his sucx;cs.sor. 
The intention {voluntas) was punishal Jc as much as an overt 
act {effectus).^ The reported opinions as to what was not trea.son 

Esprit des lois, Lk. xii. c. 7. 

•** See Moi’ivale, History of tUc Romans under the Empire, iii. 4^>7i 

V. 141. 

■* '* Principes instar fl<?arum esse ** aic the words 0/ Tacitus. 

This crime was called laesa majesias divina in later law. 

** xlv'iii. 4. 

7 ix. 8. 

^ A similar provision was contained in the Of)lden T'ull ol Charles 
TV. c. 24. In Ent^Ush law, with the one cxc<^T)tion of a statute 
of 1397 (21 Ric. n.c. 5) repealed in the first year ot Ueni7 IV., 
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show the lengths to which the theory of treason was carried. 
It was not treason to rei)air a statue of the emperor which had 
decayed from age, to hit such a statue with a stone thrown by 
chance, to melt down such a statue if unconsecrated, to use mere 
verbal insults against the emperor, to fail in keeping an oath 
sworn by the emperor or to decide a case contrary to an imperial 
constitution. Treason was one of the puhlicajtidicia, i,e, one of 
those crimes in which any citizen v/as entitled to prosecute. 
The law deprived the accused in a charge of treason of his 
ordinary remedy for malicious prosecution, and also took from 
him the privilege (which those accused of other crimes generally 
possessed) of immunity from accusation by women or infamous 
persons, from liability to be pul to the torture, and from having 
his slaves tortured to make them testify against him (sec 
Torture). 7 'he punishment from the time of Tiberius was 
death (usually by behead ng)^ and confiscation of property, 
coupled with complete civil disability. A traitor could not 
inakt* a will or a gift or enianeipat- a slave. F.vcn the death of 
the accused, if guilty of treason of the gravest kind, such as 
lev}dng war against the state, did not extinguish the charge, 
but the memory of the deceased becatne infamous, and his 
property was forfeited as tliough he had been convicted in his 
lifetime. 

English Law. — Tlic laAv of England as to treason corresponds 
to a considerable extent with Roman law; in fact, treason is 
treated by BiacksUme as the equivalent of the crimen laesae 
majestatis. The history of tlie crime in the two systems agrees 
in this that in both the law w'as settled by Icgi.slation at a com- 
paratively early period, and subsequently developed by judicial 
construction. In both, too, there were exceptional features 
distinguishing this crime from other offences.- For instance, 
at common law treason was not bailable (except by the king’s 
bench) nor clergyable, could not be cleared by .sanctuary, and 
did not admit of accessories before or aft(?r the fact, for all were 
principals, nor could a married woman plead coercion by her 
husband. To stand mute and refuse to plead did not save the 
lands of the accused, as it did in felony, so that the peine fork el 
(lure (.see Torture) was unnecessary in treason. These severities 
were due to the conception of treason as a breach of the oath 
of allegiance. Other differences introduced by statute will be 
mentioned later. In some cases a statute simply affirmed the 
common law, as did the Treason Act 135T to a great extent, 
and as did an act of 1534, depriving those accused of treason of 
the benefit of sanctuary. How far the Roman law was con- 
sciously imitated in England it is impossil)le to determine. It 
was certainly not adopted to its full extent, for many acts were 
nufjestas which were never high treason , even in the most despotic 
periods. Treason was the subject of legislation in many of the 
pre-Conquc,st codes. The laws of Alfred and iEthelred ^ 
punished W’ith death any one plotting against the life of the 
king. The Leges Hcnrici Primi ” put anyone .slaying the king’s 
messenger in the king's mercy. The crime was shortly defined 
by Glanvill,‘‘ and at a greater length by Britton,^ and by 
IJracton,^ who follows Roman law closely. 

The offence of high treason was not prtxdsely defined by the 
common law (i Hale, 76), and until the passing of the Treason 
Act 1351 depended much on the opinions of the king and his 
judges. That statute appears to be the answer to a petition of 
the Commons in 1348 (i Hale, 87), praying for a definition of the 
offence of accroaching royal power, a charge on w'hich several 
persons — notably Gaveston and the De.spcnsers — had suffered. 
'I'he offences made high treason by the statute which still remain 

an overt act has alwavs been ncccssarv. The difliculty of proving a 
mere intention is obvious. In French and German law the overt 
act {Attentat or Uniernehnten) is as indispensable as in Enizlish. 

' To harbour a fugitive enemy was punisli.-ible only by deporta- 
tion, Dig., xlviii. 19. 40, 

- The position of treason as a special crime prosecuted by special 
procedure is one common to most legal systems at some period of 

their (‘xistence. For instance, in Gt'rmany. by a constitution of 

Henry VII. the procedure was to be sum^^a^^^ sine strepitu et 
figura judicii. 

^ c. 4. ** V. 30. ® Ixxix. 2. 

® xiv, 1. ^ cc. 20. 21. 22. ® de Corona 1186. 


are these : (i) to compass or imagine^ the death of the king,^^ 
the queen or their eldest son and heir; (2) to violate the king’s 
companion, or his eldest daughter unmarried, or the wife of his 
eldest son and heir; (3) to levy war against the king in his realm, 
or be adherent to the king’s enemies in his realm, giving them 
aid and comfort in the realm or elsewhere (perduellio); (4) to 
slay the chancellor, treasurer, or the king’s justices of the one 
bench or the other, justices in eyre, or justices of assize, and all 
other justice.s assigned to hear and determine, being in their 
places doing tlieir offices. In all cases of treason not specified 
in the statute the justices before whom tlic case came arc to tarry 
without going to judgment until the cause has been showed and 
declared before the king and his parliament whether it ought to 
be judged treason or felony. The statute, so far as it defines tlie 
offence of high treason, is still law. 

The statute also treated as high treason forgery of the great 
or privy seal, counterfeiting the king’s coin and importing 
counterfeits thereof. These offences are now felonies. It also 
defined petty treason (now merged in wilful murder) as the 
slaying of a master by his servant, a hu.sband by his wife, or a 
prelate by a man secular or religious owing him allegiance. 
The a(!t of 1351 protects only the king’s life, and its insufficiency 
was supplemented in periods of danger by legislation, often of a 
temporary nature. Under Richard II. many new offences were 
made treason, “ but the acts creating these new treasons were 
repealed at the earliest opportunity by the parliaments of his 
successors. The reign most prolific in statutory additions to 
the law of treason was that of Henry VIII. Legislation in this 
reign was little more than a register of the fluctuating opinions 
of the monarch. Thus, by one act of 1534 it was treason not to 
believe Mary illegitimate and Elizabeth legitimate; by another 
act of 1536 it was treason to believe either legitimate; by an act 
of 1543 it was treason not to believe both legitimate. Another 
act of thi.s reign (1545) show\s that a class of men like the Roman 
dclalores must ha^'e been called into existence by all the new 
legislation. The act made it felony to make anonymous charges 
of treason without daring to appear in support of them beiore 
the king or counc il. "Ihese ecus were repealed in 1553 (i Mar. 
St. 1. c. 1. s. i.)and the act of 1351 was made the standard of 
the offence. 

Besides the acts of 1351 and 1553 tlie following statutes are still 
in force with respect to the substantive law of treason, liy an 
obscurely penned statute of 1495 (n Hen. VH. c. i. s, 1) persons 
serving the king for the time btdng in war arc not to be convicted 
or attainted of treason; see Steph,, Dig. Cr. Law (6th ed.), article 
fiO, This statute has been held not to apply in British South 
Africa. 

By an act of 1571 (13 Eliz. c. 2) as a counterblast to papal attacks 
on the right of Elizabetli to the English crown, it was declared that 
persons using in England papal bulls offering absolution and reconcili- 
ation to persons forsaking their due obedience to the Enelish crown 
should be punishable as traitors. The penalties were abolished in 
1 84(>, but the acts against which the statute was aimed were declared 
to be still unlawful (sec Steph., Dig. Cr. Law. 0th cd., p. 45«.). 
By an act of 1702 (i Anne st. 2, c. 21 s. 3) it is treason to endeavour 
to hinder the next successor to the crown from succeeding, and by 
the Succession to the Crown Act 1 707 it is treason maliciousl>u 
advisedly am! directly by writing or printing to maintain and 
affirm that any person has a right to the crown otherwise than 
according to the Acts of Settlement and l^nion, or that the crown 
and parliament cannot pass statutes for the limitation of the succes- 
sion to the crown. 

By an act of 1 796, made perpetual in 1 81 7. the definition of treason 
is extended so as to include plots within or without Great Britain 
to cause the death or destruction, or any bodily harm tending to 
the death, destruction, maiming, or wounding.’ imprisonment or 
restraint of the king, if such plots are expressed by publishing any 
printing or writing, or by any overt act or deed. Since that date 
no new forms of treason have been created. There are many in- 
stances of offences temporarily made treason at different times. A 

® These words, according to Luders (Law Tracts, note ad fin.), 
mean to attempt or contrive. 

“ This by act of 1553 includes a queen regnant. 

One reason for making offences treason rather than felony was 
no doubt to give the Crown rather than the lord of the fee the right 
to the real estate of the criminal on forfeiture. Had the offences 
been felony the king would ha\T had only his year, day and waste 
on the estate escheating to the lord, as was the case in treason before 
the Statute of Treasons. 
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iew of the more interesting may be briefly noticed. It was treason 
to attempt to appeal or annul judgments made by parliament against 
certain traitors (1398) ; to break a truce or safe-conduct (i.| 14* 1450) ; 
to hold castles, fortresses or munitions of war against the king 
(1552) ; to adhere to the United Provinces (it>65) ; to return without 
licence if an adherent of the Ih’etender {it>9()); to corresjjond with 
the Pretender (1701); and to compass or imagine the dciith of the 
prince regent (1817). Jn addition to these, many acts of attainder 
were passe<l at different times. One of the most severe was that 
against Catherine How'ard (1541). which went so far as to make it 
treasonable for any queen to "conceal her ante-nuptial incontinence. 
Other acts were those against Archbishop Scrope. Owen Gk'iidower. 
Jack Cade. Lord Seymour, Sir John Fenwick. James Stuart and 
Bishop Atlerbury. In one case, that of Cromwell. Inrton and 
Bradshaw, an act of attainder was passed after the dejith of those 
guilty of the treason (i<>(»o), and their bodies were exhumed, beheaded 
and exposed. Acts of indemnity were pa.ssed to relieve those who 
had taken part in the suppression of rebellion from any ])ossiblc 
liability for illegal proceedings. Three such acts were pa.sse(l in the 
reign of William III. (1(189-1690). Similar acts were passed after 
the Irish rebellion of 1 798. 

The punishment of treason at common law was barbarous in 
the extreme.' The sentence in the case of a man was that the 
Piih/ja- offender be drawn on a hurdle to the place of execu- 

flieaf* tion, tliat there he be hanged by the neck but not till 

he be dead, and that while yet alive he be disembowcll(‘d and that 
then his body be divided into four quarters, the head and quarters 
to be at the disposal of the Crown.- Until 1790 at common law a 
woman was drawn to the place of execution and there ijurned. 
In that year hanging was substituted for burning in the case of 
female, traitors. In 1814 the part of the sentence relating to 
hanging and to disembowelling was altered to hanging until 
death suptTvened. Drawing and beheading and cjuartcring 
after hanging were abolished in 1870. There is no legislation 
authorizing the execution of traitors within thcr walls of a prison 
as in the case of murder (.set? Capital Punishment). The act of 
1814 in the ca.se of men enables the Crown, by warrant under the 
sign manual, countersigned by a secretary of .state, to change tlie 
sentence to beheading. Attainder and forfeiture for tn‘ason are 
abolished by the Forfeitures Act 1870, except where the offender 
has been outlawed.**^ The maximum penalty for a felony uncl(?r 
the act of 1848 is penal servitude for life. In every pardon 
of treason the offence is to be particularly .specified therein (see 
Pardon). 

Trials for treason in Great Britain and Ireland were at one time 
fieujucnt and occupy a large part of the numerous volumes of the 
Stah' Trials. Some of the more interesting may Ik? nK‘ntion(?d. 
Before the Statute of Treason.s were tho.se of Gaveston and fJje 
r>esj)enscrs in the reign of Edward II. on char.v.<?s of accroaching 
the royal ])owcr. After the statute were those (some belorc the 
l)eers Uy trial or impeachment, most before the ordinary criminal 
courts) of Empson and Dudley, I'isher, More, the? c?aii of Surrey, 
the duke of Somerset, Annt? lioleyn, Lady Jane Grey. Sir Thomas 
Wyatt, Cranmer, the (jueeii of Sc(jts, Sir Walter Kaleigh, Strafford, 
Laud, Sir Henry Vane and other regicides, W’illiam Lord I<u.s.scll, 
Algernon Sydney, the duke of Monmouth and those implicated in 
the i'il,grimaec of Grace, the Gunpowder, Popish, Eye Hou.se? and 
otht*r plots. Ca.se.s w'hcrc the proceeding wa.s by bill f)f attainder 
have been already mentioned. Occasionally the result of a trial 
was confirmed by statute. In some of these trials, as is well knowm, 
the law' was con.siderably strained in order to ensure a conviction. 
Since the Revolution there have been the cases of tho.se who took 
part in the risings of 1715 and 1745, Lord George Gordon in 1780. 
Thomas Hardy and Horne Tooke in 1794, the Cato Street conspira 
tors in 1820, Thomas Fro.st in 1840, Smith O’Brien in 1848. and in 
1903 Arthur Lynch for adhering to, aiding and comforting the 
king’s enemies in the South African War.*^ The bulk of the treason 


* The exceptional character of the punishment, like that of the 
procedure, mav be paralleled from Germany. The punishment 
of traitors by Frederick II. by wrapping them in lead and throwing 
them into a furnace is alluded to by Dante, Inferno, xxiii. 66. 

^ See the sentence in full in Latin in R. v. Walcot, 1O96, i Eng. 
Rep. 87. 

Proceedings after the death of an alleged traitor might at one 
time have been taken, but only to a very limited extent as compared 
with what was allowed in Roman and &ot.s law. Coke (4 Rep, 57) 
states that there might have been forfeiture of the land or goods of 
one slain in rebellion on view of the body by the lord chief justice 
of England as supreme coroner. 

•* 1903, I K.B. 446. He was sentenced to death. The .sentence 
was commuted to penal servitude for life. Lynch was released 
on licence after one year in prison and has since been pardoned. 
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trials arc rcportt?d in HowclPs State Trials and the New Snirs of 
State Trials, The statute of 1351 as intt?rpretcd by the judges in 
these cases is still the standard by which an act is determined to be 
treason or not. The judicial interpretation has been .sometimes 
strained to meet cas<..s scarcely wdthin the contemplation of the 
framcr.s of the statute ; r.g. it became established doctrine that a 
conspiracy to levy w'ar against the king's person or to imprison 
or depose him might be given in evidence as an overt act of compass- 
ing his death, and that spoken words, though they could not in 
them.selves amount to treason, might constitute an overt act, and 
so be <‘vidt?nce. Besides decisions on tHirticular cases, the judges 
at different time,s came to general resolutions wbicli had an appre- 
ciable etlect on the law. The principal resolutions were those of 
1397 (confirmed 139^^). of 1557, and tliost? agreed to in the case of 
the regicide.s at the Restoration and reported by Sir John Kelyng. 
Tlie effect of this legislation, according to Sir James Sttqd\en, is 
that such of the judicial coast ructions as extend the imagining of 
the king’s death to imagining his death, destruction or any bodily 
harm tending to death or de.struction, maim or wounding, imprison- 
ment or restraint, have been adopted, w hile such of the con.structions 
as make the imagining of his depositiun, conspiring to levy war 
against him, and instigating foreigners to invatle the realm, have not 
iKfen alK)lisiied. l)ut are left to rest on the authority of decided 
cases. The legislation in fi>rce in 1878 as to treason and kindn?d 
offences was collected by the late Mr R. S, Wright ami its substance 
embodied in a draft consolidation bdl (Pari. Pap. 1878 H. L. 178), 
and in 1879 the existing law was ineorpenated in the draft criminal 
codes of 1879. The cotle draw's a distinction between trca.son and 
treasonable crimes, the fornuT including such acts (omitting tho.se 
that are obviously obsolete) as by the Treason Act 1351 and siil>sc- 
c|ucni legislation are rc?garde(I as treason ])ro]H.T, the latter including 
the criiufs contained in the Treason Ft?lony Act i8,|8. 

Jn the words of tlie draft (§ 70) " Irea.son is (a) tlie act of killing 
Her Majesty, or tloing her any bodily harm tending to death or 
destruction, maim or wounding, and Ihe act of imprisoning or re- 
straining her; or (h) the forming and manifesting by an overt act an 
intention to kill 1 ler Maje.sty, or to do her any bodily harm temding to 
death or destruction, maim or w'Oiinding, or {o imjuison or to restrain 
her; or (c) the act of killing the elde.sl ?ion and heir-apparent ol Her 
Maj<’sty. or the (jueen consort of any king ol tlie United Kingdom of 
Great Britain and Ireland; or (d) the loniiing and manifesting by an 
overt act an intention to kill the eldest son and heir-ajiparerit of 
Her Majeslv. or the ()uet?n consort of any king of the United Kingdom 
of (ircat Britain and lrt?land; f>r (r) conspiring with any jmtsoii to 
kill Her Majesty, or to do her any bodily harm t(?nding to death 
or destruction, maim (*r wounding, or cons])iring w'ith any ])ersoii 
to inipri.son or restrain her; or (/) levying war againr.t Her Majesty 
either with intent to cl(‘])()se Her Majesty from the style, honour 
aiul royal name of the Imperial Crown ol tiic Ignited Kingdom of 
(rreat jjritain and Ireland or of any other of Her Ma jestv’s dominions 
<»r countries; or in orrler bv lorce or constraint to compel Her Majesty 
to change her measures or counsels, or in order to inlimidaie or over- 
awe? botli houses or cither house of parliament; or (/;') conspiring to 
levy war against H(?r Majesty w'ith any such intent or for any such 
pur|X)Sc as aforesaid; or (/*) instigating anv foreigner with force to 
invade this realm or any other oi the dominions f»f Her Maje.sty; or 
(1) as.si.sting any ]>ul*lic enemy at war with Her Mfijcsiv in siicli war 
by any means wliat.soever; or (/) violating, wheth(?r witli her ronsent 
or not. a queen cfuisort, or the wife of the eldest son and heir apparent 
for th(? time? being of the king or queen n?gnant.'’ 

No amount of residence abroad exempts a Briti.sh .subj<fct from the 
jcnaltv of treasrm ii he bears arms against the king,^' unle.ss he ha s 
K'come naturalized as tin? subject of a foreign state before the 
outbreak of tiie war in which he b(?ars arms. To lieconie naturalized 
as the subject of an cnt'my during a war is in itst?H an act oi 
treason. It is well estal)lislied that an alien re.sident within Brit is) 1 
territory owes local allegiance to the Oown and mav be indicted for 
higli trea.Hon, and there arc- numerous instances of jjrosecution of 
foreigners lor treason. Such are the casers ol Leslie, bishop of Eoss, 
amha.s.sador to Elizabeth from the cjueeii of Scots (1584), the marquis 
d<? Guiscard in Queen Anne’s reign and GyJIenborg, the aniba.ssador 
from S\veclc?n to (ieorge I. (i 717). JToc(?ecliiigs against amba.ssadors 
for treason have never gone beyond imprisonment, more? for safe 
custody than .as a punishment. In 1781 La Motte, a l*'rcnchman 
resident in Englatia, was convicted of holding treasonable communi- 
cations with ITaiice, and in Canada Ame rican citizens W(‘re tried 
for treason for aiding in the rebellion (*f 1837-1838 (Forsyth, 200). 
Assistance by a resid(?nt alien to invaders of British territory is 
high treason even if the? l(?rrilory in ejuestion is in military occupation 
by the forces of the foreign power.^ 

Of the mode.s of trying high treason two are ob.solclc, viz. (i) 
by app(?al in the common law courts, which cea.sed by Court aatl 
the effect of statutes betw'ecn 1322 and 1399 and 
was finally abolished in 1819 ; (2) befon? the con- 
stable and marshal. The last in.stancc of this mode of trial was an 


® Aeneas Macdonald’s case. 18 .S 7 . Tr. 857; R. v. Lynch (1903) 
i K.B. 44O — see Mayne, Ind. Cr. Law (1896). pp. 459, ^Go. 

® De jager’sease (1907) App. Ca.s. 326. 

XXVII. 8 



226 TREASON 


aw^d of battle in 1631 in tlic case of Lord Reay.* Four modes of 
trying high treason still remain, viz. inipcachment, trial of a peer 
by has peers, trial by court-martial and trial by jury on indictment 
before the High Court or a court of assize or a special commission. 
The oUencc is not triable at quarter session.s. 

At common law and under the Great Charter a peer, and, by 
an act ol 1442. a peeress in right of her husband, are triable for 
treason before tlie House oi Lords, or, when parliament is not sitting, 
in the court of the lord high steward. The last trial of a peer for 
treason was tliat oi L<;rd Lovat in 1 74(^-174^ (18 Howell's Si. Tt. 529). 

In the reign of Edward IV., and perhaps later, treason was at 
times tried by martial Jaw. The issue of commissions of martial 
law in time of peace was in 1628 dcclnrc^d illegal by tljc Petition ol 
Right. But the prerogative of the Crown to deal by martial law 
with traitors in tiine of war or open rebellion within the realm or 
in a Britisli possession still exists.^^ 

Treasons committed within the admiralty jurisdiction or out of 
the realm were originally triable only by the admiral or the constable 
and marshal according to the civil law, but were made triable accord- 
ing to the courts ol the common law by the Offences at Sea Act 1 536, 
and by acts of 1543, 1552 and 1797* Provision is made for "the 
trial in British possessions of treasons committed in tlie admiralty 
jurisdiction (Ohences at Sea Act 

Treasons committed witliin the realm arc tried in the High Court, 
the central crimiiml coui l or another court of assize, or by special 
commission, except in the case of peers. In two acts dealing with 
Ireland (of i8og and 1833) it wn.s provided that nothing in llic acts 
was to take away the undoubted prerogntive of tlu* Crown lor the 
public safety to Vesort to tlu^ exercise of martial law against optm 
enemies and traitors, while actual war or insurrection is raging (se^^ 
Martial Law).* Trea.son by v»ersoii.s subject to militaiy law is 
triable by eourt-marti; 1 under the Army Act (1881), ss. 4. 4J («), 
whore the oficnce cannot with reasoiial»le convenience be tried in a 
civil court, and trca.son hv person.s subject to naval discijdinc by 
court-martial under the Naval Discipline Act (i8(>(/), s. 7. The 
procedure in such 1 rials is reriilatcul by the acts. 

In certain cases of trca.son the procedure on the trial is the .same 
as upon a charge of murder. 'J'hoso cascis. which are .statutory' 
exce]>tion,q from the statutory procedure prescribed 
h oGiMiure. iqj. and mi.s])rision thereof, 

are : («) Assassination or killing of the king, or any heir or successor 
of the king, or any direct aticiupt again.st his life or any direct attempt 
a gainst his person whereby his life may be endangered or his person 
may suffer bcKlilv harm (1800, 1814); (h) attempts to injure in any 
1 laiincr tlu^ person of the king (1842). 

in all other cases of treason the procedure is regulated by acts 
of i(»95. 1 708 and 1 823. A copy of the indictment mu.st be delivered 
to the accused ten days at least before his arraignment, with a list 
^ the witnesse.s for the pro.seciition (1708) and a list of the petty jury, 
except in 1 1n' High Court, where the petty jury li.st is to be deiivcrccl 
ten days belort the trial (1823).'* The accused is entitled to be 
defended by counsel, and on application to tlie court may liave two 
counsel assigned to him (t(k) 5). a right extended in 1740 ioiiajicach- 
ments for treason. Witnesses for tlic defence have since 1702 been 
examinable upon oath. The accused may by the Criminal Evidence 
Act 1898 consent to be called ns witness for the d<?fcnce. It is 
doubtful whether the wife or husband of the accused i.s a coinpcllalJo 
witness for the Crown (Atchh. Cnni. PieadinR, 23rd ed., 398). 

Prosecutions for treason must be l^egun within thn^e ycais of the 
offence, except in cases of attompts to assassinate the king. The 
rules as to the indictmtuit are stricter than in the case of felony and 
misdemeanour, much of the modern .statutory power of amendment 
not extending to indictments for the graver oliencc. No evidence 
may be given of any overt act {vote dc fa it) not expre.q.qly stated in the 
indictment. The act?iiKecl is entitled to peremptory challenge of 
thirty-live of the jurors summoned lor the petty jury ; but they need 
not now be freeholders. The accused can be convicted only on his 
own confession in 0])en court, or by the oath of two witnesses either 
both to the same o\'crt act chargetl. or one to one ovcM’t act and the 
other to another overt act of the same treason. If two or more 
treasons of different kinds are charged on the same indictment, one 
witness to prove one treason and another t(^ prove another arc not 
safiicient for a lawful conviction. l\ir.son.s charged with trca.son are 
not admittt'd to bail exce])t by order of a secretary of state or by 
the High Court (K.B.D.) or a judge thereof in vacation (Indictable 
Offences Act 18.^8, s, 23). Witnesses for the defence are e.samined 
on oath and tlieir attendance i.s sccurecl in the same way as that of 
witnesses for the Crown (1095, 170). 


* A case of trea.son out of the realm as to wliich alone tlic constable 
and marshal had jiirisdlciion (3 Howell '.s A7. Tr. 1). 

* See case of D. V. Tdarais (.1902, App. Cas. 109). 

’* There is no trace of recourse to the act of 1352. In 1903 Arthur 
Lynch was irif'd under the act of 1343 for high treason in SouUi 
Africa, and Lord Maguire in i()33 for treason in Ireland (4 St. Tr. (»33). 

^ The decisions of courts of martial law appear not to be review- 
able by ordinaiy civil courts (re Marais. 1007. App. Cas. loob 

® In these respects persons accusx'd of treason are in a l»etter 
position than those accused of felony. 


Misprision of treason consists in the concealment or keeping 
secret of any high treason, (a) This oltence was in 1552 declared 
to be high treason (5 & 6 Edw. VI. c. 11, s. 8), but the . 

former law was restored in 1553-1551 (i Mar’, st. i. c. i, 
s. I ; 1 4: 2 Ph. & Mary, c. 10, s. 7). The definition is vague 
and the exact scope of the offence uncertain, but in strictness it does 
not include act.s which in the case of felony would constitute an 
accessory after the fact. In the Queensland Code of 1899 (s. 38) 
every person is guilty of a crime who. knowing that any i>crson 
intends to commit treason, does not give information theraof with 
all reasonable dest>atcli to a justice, or use other reasonable en- 
deavours to prevent the commission of that crime. The procedure 
for the trial of misprision of treason is the same as in the case of high 
treason. The punishment is imprisonment for life and forfeiture 
of the offenders goods and of the profits of his lands during his 
life. (Steph. Di§* Cr* Lcuv^ 6th ed., izi, 401.) The forfeitures 
are not abolished by the Forfeitures Act 1870. There is no case of 
prosecution of this offence recorded during the la.st century. 

TIic necessity of prosecutions for treason has been greatly 
lessened by a .scries of statutes beginning in 1744 which provide 
for the punishment as felonies of certain acts whit:h ommitt 

might fall within the definition of treason, f.g. Mnto 

pinincs (1744, 18 Geo. II. c. 30), incitement to 
mutiny (1 797), unlawful oatbs^ including oaths to commit treason 
(1797, 1812), and aiding the escape of prisoners of war (1812). 
By the Trea.son Act 1842 it is a high misdemeanour, punishable 
by penal servutiide for seven years, wilfully to discharge, point, 
aim or present at the person of the king any gun or other arms, 
loaded or not, or to strike at or attempt to throw anything upon 
the king’s person, or to produce any firearms or other arms, or 
any explosive or dangerous matter, near his person, w'itli intent 
to injure or alarm him or to commit a breach of the? peace.” The 
offence is one of the few for which flogging may he a w arded. 

By the Treason Felony Act 1848, s. i, it was made a felony 
within or without the United Kingdom to plot ((/) to deprive or 
dipose the king from the style, &:c.,of the in'ij)erial crown of the 
UniU'd Kingdom.; (A) to levy ^var against the king in any part of 
the United Kingdom in order by force or constraint to change 
hi.s measures or counsels or to put force or constr.iint on or to 
intimidate or overawe either or both houses of parliament, (r) to 
move or stir any foreigner with force to inN’ade the l.^nit(‘d 
Kingdom t/r any of the king's dominions. The ))lot to be within 
the act must be cx])re.ssed by publishing in printing or writing 
or by an oviTt act or deed. “ Open and advised .sticaking,” 
originally iuchided as an alternativ’c, was removed from the ai't 
in 1891. (For other offences more or less nearly connected with 
treason reference may be made to the artich^s : Libel; Oaths; 
Petition; Riot; Sedition.) 

The act of 1838 docs not abrogate the Treason Art of 1351, but 
merely provides an altcrnativT lomedy. But with the exception 
of the ciise of Lynch in 1903, all pro.secutions in JCngland for offences 
of a treasonable character since 1 8.jS hav'c been for the felony created 
by the act of 1848. The trials under the act, ino.stl>' in Ireland, are 
collected in vols. 0, 7 and 8 of the Kew Scries of State Trials. The 
procedure in the case of all the offences just noticed is governed by 
the ordinary rules as to the trial of iiiilictable offence and the 
accused may be convicti'd even though the evidence proves acts 
constituting liigh treason. 

Treason included treason proper, or crimes against 
the Crown or the state, such a.s rebellion, and crimes which, 
though not techniisilly treasonable, were by legislation punished 
as trciison. SeotUsh procedure was as a rule less favourable to 
tlie accused than English. In one matUr, hcjwcver, liie opposite 
was the ease. Advocates compellable to act on behalf of the 
accused were allowed him by 1587, e. 57, more than a century 
before the conces.siQn of a similar indulgence in England. At one 
time trial in absence and even after death was allov ed, as in 
Roman law, In the case of Rob<‘rt I^slie, in 1540, a summons 
after death w’as held by the estates to be competent, and the 
bones of the deceased were exhumed and presented at the biu* 
of tlic court." The act of 1542, c. 13 (rep. 1906), confined tliis 
revolting procedure to certain treasons of the more heinous kind. 

’’ This act w’as passed in consequence of a serie.q of assaults on 
Oucen Victoria. See 4 St» Tr. .V. 5. 1382; 7 St Tr. ,V. 5. 1x30, 
aiKl 8 Si, Tr. N. S, 1. 

^ In the one instance in England — that of Cromwell, Ireton and 
Bradshaw — where the bodies of alleged traitors were exhumed aft t 
death they were not brought to the bar of a court as in Scotland. 
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By the Treason Act 1708 trial in absence— the last instance of 
which had occurred in 1698— was abolished. The same act 
assimilates the law and practice of treason to that of England 
by enacting that no crime should be treason or misprision in 
Scotland but such as is treason or mispr'sion in England. The 
act further provides for the finding of the indictment by a grand 
jury as in England and that the trial is to be by a jun* of twelve, 
not fifteen as in other crimes, before the court of justiciar}-, or a 
commission of oyer and tennincr containing at least three lords 
of justiciary. To slay a lord of justiciary or lord of .session sitting 
in judgment, or to counterfeit the great seal, is made treason. 
The act also contains provisions as to forfeiture,* (jualifioation of 
ju?OTE and procedure, which are not affectf^d by the Criminal 
Procedure (Gotland) Act 1887. The punishment is the same as 
it was in England before the Forfeitures Act 1870, which docs not 
extend to Scotland: and attainder and forfeiture arc still the 
effects of condemnation for treason in Scotland. 

One or t^vo other statutory provisions may be ])riefiy noticotl. 
3 y acts of 1700 and 1^25 the trial of a peer of (Ircat Britain or 
Scotland for treason comniitt(^u in Scotland is to be by a commission 
from the Crown, on indictment found by a grand jury of twelve. 
Bail in treason felony is only allowed by consent of' the t»nblic 
prosecutor or warrant of the high or circuit court of justiciary 
{ I'reason Felony Act 1 848, s. 9). The term “ lcs<‘- majesty ' was some- 
times used for ‘what was ti’eason pro])cr in 152.1, c. 4, making 
it lcsc-majc.sty to transport the king out of the realm, repealed in 
1906), sometimes as a synonym of laa.'iini.^-uiak/nf:. This criiue 
(also called \crbjil sc'dilion) consist(*(l in the engendering discord 
Ixjtween king and pcoj)lo by slander of the king.^ 'Fhe earliest 
act against leasing making t'o noniinr was in 1524. The reign 
of James VI. was pre-eminently prolific in Icgislulioii against this 
crime. It is now of no practical interest, as prosecutions for 
leasing-making have long fallen into desuetude. At on<* lime, 
however, the powers of the various acts \\’cre j»ut into force with 
gr(?at severity, especially in the trial of the carl of Argyll in 
The punishment for h'asiiig-making, once capital, is now, by acts 
Oi 1823 and i837, hne or iinprisoninent or both. 

Ireland . — The Treason Aet 1351 was extended to Troland hy 
Poyning's law, but at the union there were considerable ui/Ter- 
cncx's between the Irish and the ICnglish law. law and 

practice of Ireland as to treason were assimilated to those of 
England by acts of 1821 (1 & 2 Geo. IV. c. 24), .1842 (5 8: 6 
Viet. c. 51), 1848(11 & 12 Viet. c. 12, .s. 2), and 1854 (17 cS: 18 Viet, 
c. 56). 

Prior to 1854 the ]>rovi,sions to procedure in tlu; Jinglish trtJa.son 
acts did not apply to Ireland (Smith O'Brien’s case, 1848, 7 ,S7. / r. 
A^ S. I). A series of enactments called the " NN hiteboy Ads " 
(passed by the Irish .ind the United Kingdom ])arliam(*nts*lwtwfen 
1773 and 1831) was intended to give additional facilities to the 
executive for the su]jj)re.ssion of tumultuous risings, and pf»wers 
for dealing with “ dang<Tous associations ” arc given by the C-riniinal 
Law and Procedure (Ireland) .\cl 1S87, Prosecutions for trcas<m 
in Ireland were numerous in 1848. Since that date numerous 
prosecutions have taken place under the Treason Felony Act T84M. 

British Possessions . — Numerous temporary acts were passed in 
India at the time of the Mutiny, one of the most; charactfiistic fjeiiig 
an act of 1838 making rebellious villages liable to confiscation. By 
the Indian Penal <?ode, s. T2 t, it is an offence pun i:- liable by d<*ath 
or tran.s])ortation for life and by forfeiture of all property to wage or 
to wage war against tJie king. By s. 123 it is an ofienc** 
V;...risi:iablc by transjiorlation for life (a.s a maximum) to wa[,xj or 
attempt to wage war against any Asiatic go\ernmcnt in alliance 
or at |:>eace with the king or to abet the waging of such war. Viy 
s. 121 A., added in 1870, it is an offence puriisliablc by transportation 
jor life (as a maximum) to conspire within or without British India 
lO commit an offence against s. 121 or to deprive the king oi the 
sovereignty of British India or of any j^art tliereof, or t<^ o\cra\\e 
by criminal force or the show of criminal force the governinent r4 
India or any local government in India. Other cognate offences 
are mcludfd in the same chapter (vi.) of the Criminal Code. 

The Penai Code.s of Canada (1892, ss, 65*73) and New Zealand 
(1893, ss. 77-82) closely follow the provisions of the Fnglislj drait 
code of 1879, Prosecutions lor treason have beem rare in Canada. 
Those of most note were in 1837, after the n^Kdlion (sect the Canadian 
Prisoners case, 1839, 9 Ad(olphu8) and El(leR) 1731 j) and of Kiel after 

* nie provisions in the act as to forfeiture (nmv rq-jealed) were, 
according to Blackstone {Comm. iv. 384), the result of a com- 
pnmiise between the House of Lords, in fa^^our of its continuance 
and the House of CommoiLs, supported by the ScfHtish nation, 
struggling to secure a total immunity from thi.s disability. 

- It is called by Hallam “ the old mystcr>- of iniquity in Scots 


the Red Hiver rising in 18S4 (soe Piei v. R, 1883, xo App. Cas. 

1 he Commonwealth parliament of Australia has not Icgislnted on 
the subject of high treason, whicli is in .Australia governed by tlu' 
laws of Uie constituent states. Cf. by the law of England as it slootl 
when tJtey wtn-e colonized, sul)jecl to local IcgisUtion. In lUo co<l< - 
of Queensland (i8og) aiul W est .\iistralia (1902) the ofienee is defnu tl 
in a form w hich is little more than .a redrafting of the JCnglish .statute.';. 
The proxdsions of the Trea.son F<*lony Act 1848 have been adapted 
by legislation to New- SoutJi Wales (Jc>i»o), Quoenskind (1H99). 
W^cstern Australia (i9<'i) ami Tasmania (18(18). In Vicltnriu there is 
; legislation jls to jirocedure but none as to the substantixe law- ol 
; treason. In Alauritiii.s the ollencc is regulated by the Penal Code 
I of 1838, arts, 30 (M {Mativitius Lau's Rtviseti. 1003,1. 372). 
i In the Asiatic colonias treason is deffned on tlio lines of the 
! Indian IVnaJ Code, I'.r. Cc’ylon, Strain SetllemenU, and I Jong 
I Kong. 

I In the W'est Indies the law of treason is defined by code in 
i Jamaica and in British Citiiana (the code .superseding I lie J>ulc!i 
Koniaii l.'iw). 

Jn South Africa the law of tn'ason is cleriv(*d through llollaml 
from the Uoman law. It includes the iriwrn pcnlmltionis^ i.c. 
disturbing the .si'cnrity or iudejiende.nce of the state with hostih' 
intent. This is sjiokeii of .'is high tre.ison, as di.siinot from the 
crimm Itttsav o:<ijr:tatis, in which the hostile intent need not Ix' 
]»roved, and from lu’s juilliru, i.v. insnrreetiou and riot involving 
I danger to public peaa* and order. By a C.'ipo law of 1S33 passed 
during the GHiMialaiul reluilion it is made tre.ison to d(’liver arms 
or gunjiowder to the king’s eni inies. 

*l'he Trea.son Fi'lony Act i8.|8 was al.so adopted in Natal in 
i i8(>i-i. 

1 During the South African W'ar of 1890-1902 many trials took 
j.laci’ f(»r trea.son, chiefly under martial law, including case.s of 
Briti.sh .'ubji-Cls v\lu) had joined the Boer forces. In some cases it 
was contended that the ateu.sed had been n*cogni/ed l»y the British 
aulhurities as a helligeniit (Louw. rooj, 21 ('aj>e Siijni*m(‘ t'ourt 
i i\ej>orts, 3(1). Th(^ decisions of the 01 dinary courls are colIccl<*d in 
Nathan, i utiiifioH Law of .^oiith .^1 frit a, iv. 2.|23 (London, 1907). 'fhe 
I decisions of eoiirts martial were not ji viewable by tin* ordinary 
; courts and are also protirt(*d by acts of indeinnily. A slriliing 
I featun* ol colonial legi.Jalion is the gu'al ninnber of such ,'ic1.s j/a.*:.sed 
; after relullums and nalixe risings. Jnstane.(‘s of such ads occ ur in 
' llw^ l(!gislalion of (,‘a.nada, C eylon, the ('a]»e of Good Hope, Natal, 
New Zealand, SI Vinci iit and Jamaica,. '1 he most inijioi lant in the 
liistory oi law is the Jamaica .Act of iS()(», imJcMiinifyiii;.; Governor 
Lyre ior any nets comiuiUed during the snjijaession t»l‘ the rising 
in the ]nevi()us year. If was finally held tli.it this art ]»rof(‘i:l.ed 
Eyre from being cixilly .sued or crimijially jiroseciiled In I ncdaiid 
for acts done iJiiring (he oiil break (/V(/////'.s v. y.'yrc, 1871, A. J\\ 
o Q. B. ]). Th<‘ validity ol an acl jiftssed in 1906 after dislurbaiiees 
I among the Kaflirs 0/ Nal.d was iinMiece.ssfully challenged in 1907 
. (Tilonko’s case, 1907, App. f'as, 93). 

Untied Stales. — 'J'hc law i.s ))a.si*fl upon that of Enghiiid. liy 
art. 3, s. 3 of the rnnfititution “ trea.son against the IJniUid StaUfs 
.shall consist only in levying war fig.ainst them, or in adhering 
to their enemies, giiaiig them aid and (xmifort. No jicrson shall 
I be convicted of trcicsoii uriJess on tlie tcstiiuoiiy ol two witnesses 
to th(? same overt act, or on confcssioti in open court. 'J’hc 
Gon{,^ess shall have power to dei lare llit^ punishment of treason; 
but no attciindcr of treawm shall work corruption of blood or 
forfeiture, except during tin life of tiie person attaiuU-d.” By 
■ art. 2, s. 4 inipeuclunent for and convif Lion of trea.srm ifi a ground 
for removing tlie president, vire-jire.sident and other civil offleerH, 
The punishment by an act of j 790 was declared to be death liy 
lianging. But during the Civil War an act (July 17, j 862) was 
passed, providing tluil the punishment sliould h(^ death, or, at 
the discretion of the court, imprisonme-nt at hard labour for not 
le.ss tJian five years, and a fine of not less than 10,000 dollars to 
be levied on tlie real anrl personal yiroperty of tiw^ offender, in 
addition to disability to hold any office under the United States. 

, The act of 1862 and other acts also dtjal with the crimes of inciting 
or engaging in rebellion or in.su rrec lion, criminal corrcsp(/ndence 
with foreign govcTnments in relation to any disputes or contro- 
; versies with the United States, or to (l(.‘fcat the mtusurcB of the 
; government of the United Statc.s, .seditions, conspiracy, recniiting 
.soldiers or sailors and enlistment to serve against the UniU;d 
I States. The act of i7c;o further provides for the delivery' to the 
, prisoner of a copy of the indictment and a li.st of the juror.«, for 
defence by counsel, and for the finding of the indi(’tment within 
i three years after the f:ominis.sion of the trca.wn (see Story, Consti- 
! tution of the United States, Rev. Stat. U.S. p. 104^)* Treason 
j against the United States cainnot be inquired into by any .state 
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court, but the states may, and some of them have, their own 
constitutions and legislation as to treasons committed against 
themselves, generally following the lines of the constitution 
and legislation of the United States. In some cases there are 
differences which are worth notice. Thus the constitution of Mas- 
sachusetts, pt. T, 25, declares that no subject ought in any case 
or in any time to be declared guilty of treason by the legislature. 
The same provision is contained in the constitutions of Vermont, 
Connecticut, Pennsylvania, Alabama and others. In some states 
the crime of treason cannot be pardoned; in others, as in New 
York, it may be pardoned by the legislature, and the governor 
may suspend the sentence until the end of the session of the 
legislature next following conviction. In some states a person 
convicted of treason is disqualified for exercising the fraiicliise. 
In New York conviction carries with it forfeiture of real estate 
for the life of the convict and of his goods and chattels. 

France , — By the; Code Pdnal treason falls under llie head of crimes 
against the safety of the state (bk. iii. tit. i. c, 1). It is a capital 
offence for a Frenchman to bear arms against France (s. 75) or to 
])lot with a foreign power or its agents to commit hostilities or under- 
take war against France whether war follows or not (s. 76), or to 
intrigue with the enemies t)f the statt; for facilitating their entry 
into French territory, or to deliver to them French ships or fortresses, 
or to supjily them with munitions of war, or aid the progress of their 
arms in French possessions or against French forces by sea or land 
(s. 78). 

Germany , — The Strafgesetzbuch distinguishes between high treason 
(Hochverrat) and treason (Landesverrat). The offences denominated 
high treason are (i) murder or attempt to murder the emperor or a 
federal sovereign in his own state, or during the stay of the offender 
in the sovereign's state (s. 80) ; (2) undertaking to kill, take prisoner, or 
deliver into an enemy's power, or make incapable of government a 
federal sovereign; to change by violence the constitution of the empire 
or a state thereof or the successor to the throne therein ; to incor- 
porate by force the fedtTal territory or th(? territory of any such 
state with a foreign state or another federal state (s. 81). The 
code treats as treason, but docs not punish by death, the offences 
included in the French code (ss. 87-89), and under certain cir- 
cumstance's punishes ali('n residents for these olfcnces (s, 91). The 
code also punishes insidts on the emperor and federal sovereigns 
9.5. 97) under the name of Majestatsbclcidigung. 

Italy , — Treason in the Penal Code 1888 (tit. i. c. i) includes 
din?ct acts to subject Italy or any ^lart thereof to foreign domination 
or to diminish its independence or break up its unity (s. 10.4), to 
bear arms against the state (s. 105) or intrigue with foreign states 
with the object of their levying war against Italy or helping them 
in such war (s. loO), or to reveal political or military secrets affi'Cting 
the national independence (s. 107). 

Spain . — The Spanish code distinguishes between treason {lesa 
majestad) and rebellion (rebelidn), lindcr the former are included 
assassination, or attempts on the life or j)crsonal lilwrty of the king 
(arts. 158, 159), or insults to the king (ibi, H»2), and provisions are 
made as to attacks on the heir or consort of the .sovereign (i(>3, 164). 
Under rebellion are included violent attemj)ts to dethrone the king 
or to interfere with the allegiance to him of his forces or anv part of 
the realm (243). (W.‘F. C.) 

TREASURE TROVE, the lemxl expre.s.sion for coin, bullion, 
gold or silver articles, found (Fr. trouve) hidden in the cartli, 
for which no owner can be discovered. In Roman law it was 
called thesaurus, and defined as an ancient deposit of money 
(vetus deposi Ho pecuniae) fou nd accidenttil! y . U ndcr the emperors 
half went to the finder and half to the owner of the land, who 
might be the emperor, the public treasury {fiscus)^ or some other 
proprietor. Property found in the sea or on the earth has at no 
time been looked on as treasure trove. If the owner cannot be 
ascertained it becomes the property of the finder (see Lost 
Property). As the feudal system spread over Europe and the 
prince was looked on as the ultimate owner of all land, his right 
to the treasure trove became, according to Grotius, fus commune 
et quasi gentium, in England, Germany, France, Spain and 
Denmark. In England for centuries the right to treasure trove 
has been in the Crown, who may grant it out as a franchise. It 
is the duty of the finder, and indeed of any one who acquires 
knowledge, to report the matter to the coroner, who must forth- 
with hold an inquest to find whether the discover^' be treasure 
trove or no. Although the taking of the find is not larceny until 
this be done, the concealment is an indictable offence still punish- 
able in practice, and formerly was held “ akin both to treason 
and to larceny,” In the statute De officio coronatoris 1276 


(4 Edw. I. c. 2) the coroner is enjoined to inquire as to 
treasure trove both as to finders and suspected finders, ** and 
that may be well perceived where one liveth riotously and have 
done so of long time.” The Coroners Act of 1887 continues this 
power as heretofore. In Scotland the law is the same, but 
the concealment is not a criminal offence; it Ls there the duty of 
the king’s and lord treasurer’s remembrancer, with the aid of the 
local procurator fiscal, to secure any find for the Crown, whose 
rights in this respect have been pushed to some length. Thus in 
1888 a preliistoric jet necklace and some other articles found in 
Forfarshire were claimed by the authorities, though tliey were 
neither gold nor silver. The matter was finally compromised 
by tlie deposit of the find in the National Museum. By a treasury 
order of 1886 provision is made for the preservation of suitable 
articles so found in the various national mu.seums and payment 
to the finders of sums in respect of the same. Also if the things 
are not required for this purpose they are to be returned to the 
finder. In India the Treasure Trove Act (16 of 1878) makes 
elaborate provision on the subject. It defines treasure as 
“ anything of value hidden in the .soil.” When treasure over 
Rs. 10 is discovered, the finder must inform the collector and 
deposit the treasure or give security for its custody. Conceal- 
ment is a criniinul offence. An inquiry is held ui)on notice; if 
declared ownerless the finder has three-fourths and the owner of 
! the ground one-fourth. The government, however, has the right 
I of j)re-emi)tion. 

In the United States the common law, following English 
precedent, would seem to give treasure trove to the public 
trcasur\^, but in practice the finder has been allowed to keep it. 
In Louisiana French codes have been followed, so that one-half 
goes to finder and one-half to owner of land. Modern French 
law is the same as this, as it is also in Germany, in Italy and in 
Spain. In the latter country formerly the state had three- 
quarters, whilst a (juarter was given to the finder. In Austria 
a third goes to the finder, a third to the owner of the land, and 
a third to the state, and provision is made for the possible 
purchase of valual)le anti(juities by the state. In Denmark 
treasure trove is known as “ treasure of Denmark,” and is the 
property of the king alone. In Russia the u.sage varies. In one 
or two of the governments, in Poland and the Baltic provinces, 
the treasure is divided between the owner of the land and the 
finder, but throughout the rest of Russia it behmgs exclusively 
to the owner of the land. This was also the law amongst the 
ancient Hebrews, or so Grotius infers from the parable" of the 
treasure hid in a field (Matt. xiii. 44). 

See Blackstonc's Commentaries ; Chilly’s Prerogatives e/ the 
eVoum; R. Henslowc Wellington, The King's Coroner 1906); 

Rankinc on Landownership\ Murray, Archaeological Survey of the 
United Kingdom (1890), containing copious references to the litera- 
ture of the subject. (F. Wa.) 

TREASURY, a place for the storage of treasure (Fr. Iresor, 
Lat. thesaurus, Gr, Ortaavfm^, store, hoard); also that depart- 
ment of a government which manages the public revenue. The 
head of the department was an important official in the early 
histor\’ of English institutions. He managed the king’s hoard 
or treasury, and under the Med. Latin name of thesaurarius, i,e. 
treasurer, grew into increased importance in times when the main 
object of govemmeiil seemed to be to fill the king’s purse. He 
received the title of lord high treasurer (^.7^) and ranked as the 
third great officer of state. In course of time the English 
treasury’ grew into two departments of state (see Exchequer). 
Since 1714 the office of lord high treasurer has been in com- 
mission, and his duties have been administered by a board, 
consisting of a first lord, a chancellor and four or more junior 
lords. The board itself never meets, e.xcept on extraordinar}- 
occasions, although until the commencement of the 19th centurx* 
it was its practice to meet almost daily to discuss matters of 
financial detail. There were originally separate treasury boards 
for England, Scotland and Ireland, but the English and Scottish 
were united by the act of union, and that of Ireland was joined 
with the English in 1816. The first lord of the treasury (see 
Ministry) takes practically no part in the duties of the board. 
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the office being to all intents and purposes a sinecure ; it is usually 
held by the prime minister of the day. Indeed from 1783 to 
1885 invariably so held, but in the latter year there was a 
departure from the practice, and again in 1887, 1891 and 1895. 
The junior lords of the treasury are also political rather than 
financial officers, acting as assistant whips in the House of Com- 
mons. There are two joint secretaries to the treasury, one of 
whom, the patronage secretary, is merely a political officer, 
acting as chief whip; the other is termed financial secretary and 
is the chancellor of the exchequer's chief assistant. All the 
above officers are members of the House of Commons and of the 
government. The salaries of the first lord of the treasury and 
of the chancellor of the exchequer are £5000 per annum; of the 
joint secretaries £2000 per annum each; of three of the junior 
lords £1000 per annum each, the other junior lords being unpaid. 
The vast bulk of the work of the treasur\’ department is per- 
formed by the permanent staff, at whose head is the permanent 
secretary^ and auditor of the civil list, with a salary of £2500 per 
annum. Tiie chancellor of the exchequer (see Ministry), as 
finance minister of the Crowm, is the officer who is responsible 
to parliament for the carrying out of the business of the treasur\'. 
He performs practically the ancient duties of under-treasurer 
and presents the annual budget of revenue and expenditure. 

The treasury department of the United States is responsible 
for the finances of the government and the control of the 
currency. Its genesis was a trcasuiy^ office of accounts estab- 
lished in 1776 for the purpose of examining and auditing 
accounts. In 1779 it was reorganized, but was abolished in 
1781, on the election of Robert Morris as superintendent of 
finances, and in 1789 the present executive department of the 
treasury was established by act of congress. Its scope is more 
varied and complex than that of any other United States govern- 
ment department. It is presided over by a secretary, w'ho is 
a m(?mber of the cabinet and has a salart’ of $12,000 per annum. 
He is assisted by thre(5 assistant secretaries, two of them having 
salaries of $5000 and the third a salarv' of $4500. The treasury 
department looks after the revenue administration of the United 
Slates, and has for this purpose a customs service division and 
an internal revenue division. There is also the division of the 
treasury, in the strictest sense of the word; bureaus of auditing 
and accounting, of currency and of banking and certain miscel- 
laneous bureaus, as the life-saving service, the public health and 
marine hospital service, the supervising architect and the bureau 
of engraving and printing. 

TREATIES. A treaty is a contract between two or more slates. 
The Latin term “ tractatus/’ and its derivatives, though of 
occasional occurrence in this sense from the 13th centur>' 
onwards, only began to be commonly so employed, in lieu of 
the older technical terms “ conventio publica,” or “ foedus,’* 
from the end of the 17th centur)'. In the language of modern 
dij)lomac\’ the term “ treaty ” is restricted to the more impor- 
tant international agreements, especially to those which are the 
work of a congress ; while agreements dealing with subordinate 
questions arc described by the more general term “convention.” 
The present article will disregard this distinction. 

The making and the observance of treaties is necessarily a 
very early phenomenon in the histor)' of civilization, and the 
theory of treaties was one of the first departments of international 
law to attract attention. Treaties are recorded on the monu- 
ments of Eg>’pt and Assyria; they occur in the Old Testament 
Scriptures; and questions arising under (rwO^ieai and foedera 
occupy much space in the Greek and Roman historians.^ 

Treaties have been classified on many principles, of which it 
will suffice to mention the more important, A “ personal 
treaty,^' having reference to dyniastic interests, is contrasted 
with a “ real treaty,” which binds the nation irrespectively 

* For the celebrated treaty of 509 b.c. between Rome and 
Carthage, see Polybius iii. 22; and, on the subject generally, 
Barbeyrac's full but verv uncritical Hisioire des ancims tvaith, 
(1739) » Muller- Jochmus, Gesrhichte des Volkerrechts int AUerthum 
(1848); E, Egger, Etudes hisf mques sur les traitis publics ches ies 
grecs et chez les romains (new ed., 1866). 


of constitutional changes ; treaties creating outstanding obliga- 
tions arc opposed to “ transjtor\' conventions,” ^.g. 
for cession of territory, recognition of independence, 
and the like, which operate irrevocably once for 
all, leaving nothing more to be done by the contracting parties; 
and treaties in the nature of a definite transaction {Rechts- 
geschaft) are opposed to those which aim at establishing a general 
rule of cciiduct (Rechtssaiz). With reference to their objects, 
treaties may perhaps be conveniently classified as (1) political, 
including treaties of peace, of alliance, of cession, of boundary, 
for creation of international servitudes, of neutralization, of 
guarantee, for the submission of a controversy to arbitration; 
(2) commercial, including consular and fisht'ry conventioas, 
and slave trade and navigation treaties; (3) confederations for 
special social objects, such as the Zollverein, the Latin monetary 
union, and the still wider unions with reference to posts, tele- 
graphs, submarine cables and weights and measures; (4) relating 
to criminal justice, e.g. to extradition and arrest of fugitive 
seamen; (5) relating to c^ivil justice, e.g. to the protection of 
trade-mark and copyright, to the execution of foreign judgments, 
to the reception of evidence, and to actions by and against 
foreigners; (6) promulgating written rules of international law, 
upon topics previously governed, if at all, only by unwritten 
custom, with reference e.g, to the peaceful settlement of inter- 
national disputes, or to the conduct of warfare. 

It must he remarked that it is not always possible to assign a 
treaty w'holly to one or other of the above classes, since many 
treaties contain in combination clauses referable to several of 
them. 

The analogy l)ctv;(‘en treaty-making and legislation is striking 
when a congress agrees upon general principles which are after- 
wards accepted by a large number of states, as, for instance, in 
the case of the Geneva conventions for improving the treatment 
of the wounded. Many political treaties containing “ transi- 
tory conventions,” with reference to recognition, boundary or 
cession, become, as it wen*, the title-deeds of the nations to 
which they relate.- Hut the closest analogy of a treaty is to a 
contract in private law. 

The making of a valid treaty imf)lies sex'eral requisites, 
(j) It must be made between competent parties, Le. 
sovereign states. A “ concordat,” to which the RequMtea* 
pope, as a spiritual authority, is one of the nartics, 
is therefore not a treaty, nor is a convention between a state and 
an individual, nor a convention between the rulers of two states 
with reference to their private affairs. Semi-sovereign slates, 
such as San Marino or Egypt, may make conventions upon 
topics within their limited competence. It was formerly alleged 
that an infidel state could not lie a party to a treaty, 'fhe 
question where the treaty- making power ntsides in a given slabt 
is answered by the municipal law of that state. In Great 
Britain it resides in the executive (see the parliamentary debates 
upon the cession of Heligoland in 1890); sometimes, however, 
it is shared for all purposes, as in the United States, or for certain 
purpo.ses only, a.s in many countries of the Eun>pean continent, 
by the legislature, or by a branch of it. (2) There must be an 
expression of agreement. This is not (as in private law) rendered 
voidable by duress; e,g. the ces.sion of a province, though 
extorted by overwhelming force, is nevertheless unimpeachable. 
Duress to the individual negotiator would, however, vitiate the 
effect of his signature. (3) Prom the nature of the ca.se, llie 
agreement of states, other tlian those the government of which 
is autocratic, must be signified by means of agents, whose 
authority is either express, as in the case of plenipotentiaries, 
or implkid, as in the case of e.g. military and naval commanders, 
for matters, such as truces, capitulations and cartels, which are 
necessarily confided to their discretion. When an agent acts 
in excess of his implied authority he is said to make no trcfuty, 
but a mere “ sponsion,” which, unless adopted by his govern- 
ment, does not bind it, e.g. the affair of the Caudine P'orks 

* Cf. Sir Edward Hertblet's very useful collections entitled ; 
The Map of FAtropc by Treaty (4 vols., i 875 --i« 90 . and The Map 
of Africa by Treaty (2 vola., 1894). 
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(Livy ix. $) and the convention of Closter Seven in 1757. (4) 

Unlike a contract in private law, a treaty, even though made in 
pursuance of a full power, is, according to modem views, of no 
effect till it is ratified. It may be remarked that ratification, 
though hitherto not thought to be required for “ declarations,*’ 
such as the Declaration of Paris of 1856, was expressly stipulated 
for in the case of those signed at the peace conferences of 1899 
and 1907. (5) No special form is necessary for a treaty, which in 
theory nia)' be made without writing. It necid not even appear 
on the face of it to be a contract between the parlies, Imt may 
lake the form of a joint declaration, or of an exchange of notes. 
Latin w'as at one time the language usually employed in treaties, 
and it continued to be so employed to a late date by the emjx^n)r 
and the i)ope. Treaties to which several European jiowers of 
different nationalities arc parties are now usually drawn up in 
Krcnch (the use of which became general in the time of Louis 
XIV.), but the Treaties of Aix-la-(‘hapelle of 1748 and 1784 
(’ontain, as does the final act of the Congress of Vienna, a protest 
against the use of this language being considered obligator>^ 
h’nmch is, however, exclusively used in the treaties constitut- 
ing the great “ international unions ” ; and bilingual treaties 
are sometimes at'companied by a third version in French, 
to be decisive in case of alleged variances between the other 
two. A great European treaty has usually commenced 
“ Tn the name of the Most Holy and Indivisible Trinity,” 
or, when the Porte is a party, “In the name of Almighty 
God.” (6) It is sometimes said that a treaty must have a 
la\Aful object, but the danger of accepting such a statement 
is apparent from the use which has been made of it by 
writers who deny the validity of any cession of national territory , 
or even go so far as to lay down, with Fiore, that ” all should be 
regarded as void which are in any way opposed to the develop- 
ment of the free activity of a nation, or W’hich hinder the exercise 
of its natural rights.” (7) The making of a treaty is sometimes 
accompanied by acts intended to secure its h(‘ttcr performance, 
'rhe taking of oaths, the assigning of “ conscrvalores pat'is ” and 
the giving of hostages are now obsolete, but revenue is mortgaged, 
territor}^ is pledged, and treaties of guarantee are entered into 
for this purjjose. 

A “ transitory convention ” operates at once, leaving no duties 
to be subsequently performed, but with reference to conventions 
of other kinds questions arise as to the duration of 
urMi on. obligation created by them; in other words, as 
to the moment at which those obligations come to an end. This 
may occur by the dissolution of one of the contracting states, 
by the object-matter of the agreement ceasing to exist, by full 
performance, by performance becoming iinpossibl(‘, by lapse of 
thi' time for which the agreement was made, by contrarius 
consensus or mutual release, by “ denunciation ’’ l^y one party 
imder a power reserved in the treaty. By a breach on either 
side the treaty usually becomes, not void, but voidable. A 
further cause of the termination of treaty obligations is a total 
chfinge of circumstances, since a clause rebus sic stantibus ” 
is said to be a tacit condition in every treaty.^ Such a con- 
Kntion can only be \'cry oautiou.sly admitted. It has been 
pnt forward by Russia in justification of her repudiation of 
tJie clauses of the Treaty of Paris neutralizing the Black Sea, 
and of her engagements as to Batoum contained in the Treaty 
of Berlin. The London protocol of 1871, wnth a view to 
piTvent such abuses, lays dowm, perhaps a little too broadly, 
“ that it is an essential principle of the lawot nations that no 
power can litn^rate itself from the engagements of p treaty, 
nor modify the stipulations thereof, unless with the consent of 
the contracting powers, by means of an amicable arrangement.” 
Treaties are in most cases suspended, if not terminated, by the 
outbreak of a war between the contracting parties (though the 
Spanish decree of the 2 trcl of April iHqS went too far when it 
asserted that the war \* ith the United States bad terminated 
” all conventions that have been in force up to the present 
between the two countries ”), and are therefore usually revived 
in express terms in the treaty of peace. 

' Cf. Bynkershock, Quest, sur pub, vol. ii. ch. 10. 


The rules for the interpretation of treaties are not so different 
from those applicable to contracts in private law as to need here 
a separate discussion. 

Colleotionti of treaties are either (i.) general or (ii.) national. 

i. The first to publish a general collection of trcati(*s wa.s Leibnitz, 

whose Codex juris gentium, containing documents from 1097 ^ 1407, 
“ ea quae sola inter lilxjros jxipulos legiim sunt loco *' . 

appeared in 1093, and wsls followed in 1700 by the 
mantissa. The Corps univevsel diplomatique du droit des gens of 
J. Dumont, continued by J. Barbeyrac anu Rousset in thirteen folio 
volume's, containing treaties from a.d. 315 to 1730, was published in 
I72<>-1739. Wenck’s Corpus juris gentium recentissimi (3 vols. 
8 VO, 1781-1795) contains treaties from 1735 to 1772. The 8vo 
Recueil of G. F. dc Martens, continued by C. de Martens, Saalfeld, 
Murliard, K. F. Samwer, K. Hopf, F. Stoejrk and H. Triepel, com- 
menced in 1791 with treaties of 1761, and is still in progress. The 
series in 1910 extended to eighty-eight volumes; that for 1910 being 
the third of the Nouveau recueil gin^ral (23'«‘'* s6ric). See also the 
Recueil international des traiiisdexx* ,uvcle (iQO^, sqq.), by Descamps 
ot Renault, and the following periodical publications : Das Slaals- 
archiv, Sammlung der offtcielien ActenstiUke cur Cieschichte der 
Gegenwart commencing in 1861); Archives diplomatiqim 

(Stuttgart, since 1821); Archives diplomatiques, recueil mensuel de 
diplomatie ct d'histoire (Paris, since 1863); and Hcrtslet's Rriiish 
and Pondgn State Papers, from the Termination of the War of 1S14 to 
the Latest Period, compiled at the Poreign Office by the Librarian ami 
Keeper of the Papers {tjondoti, since 1819, and still in progress). 

ii. The more important collections of national treaties are those 
of MM. Neumann and (]e Plasson from 1835, and of tiie commission 
for modern Ji is tory from 1903,101* Austria; fJeutner for the German 
Enmire, 1883; C. Calv^o for I'Amcrique latino, “ i862-'i869; 
denereq for France, 186.J-T908; Dc Ckirciadela Vega for Belgium, 
1830, &c.; lagemans and Breukelman for the: Netherlands, 1838, dec,; 
Soutzo for Greece, 1838; Count Solar de la Marguerite for Sardinia, 
i8.vS-i86j; Olivart for vSjiain, 1890, &c.; Da Castro for Portugal, 
i83(>-i87t3; Rydberg for Sw’cdcn, T877; Kaiser, i8hT, and Kichmann, 
1885, for Switzerland; Baron de Testa, 1864, <Vc., Aristarrhi Bey 
1873-1874, and Ellendi Noradounghian, 1897-1903, for Turkey; 
F. df. Martens for Russia (the 9 vols. published 187*4- 1907 contain 
the treaties mad(‘ by Russiji with Austria, Germany, Great Britain 
jind France respectively); W. F. Mayers for China, 1877. The 
otfirial publication for Italy begins in 1864 (see also the collection 
by Luigi Palma, 1879, (fic.), for Spain in 1843, for Denmark in 1874. 
'I'he treaties of Japan were published by authority in 1899. Those 
of the United States arc contained in the Sia(tttc,% at Large of the 
United States, and the Treaties, Conventions, etc., concluded hehcren 
the United States of America and Otlter Powers, ryyO-jc/oi) (Wash- 
ington, 1910); also in the collections of J. Elliott (1834) H- 

j Minot (1844-1830); see also Mr. Bancroft Dav’ls's Notes upon the 
i Treaties of the United States with Other Powers, preceded hy a List 
I of the Treaties and Conventions with Foreign Powers, chronologically 
I arranged and followed hy an Analytical Index and a Synoptical 
j Index of the Treaties (1873). In England no treaties were pub- 
lisher! before the J7th century, .such matters being thought “not 
lit to be made vulgar.” The treaty of 1604 with Spain was. how- 
ever, published by authority, as were many of the treaties of the 
Stuart kings. Rymer'vS Foedera w as published, under the orders of 
the govenimcnt, in twenty volumes, from 1704 to 1732; but for 
methodical collections of the earlier British treaties w c arc indebted 
to private rnterprist', which produced three volumes in 1710-1713, 
republished w^ith a fourth volume in 1732. Other three volumes 
appeared in 1772- 1781 , the collection commonly known as that of 
! Jenkinson (3 vols.) in 17S3 and that of G, Chalmers (2 vols.) in 
i i 795 » The recent treaties made by Great Britain, previously dis- 
I perscul through the numbers of the London Gaeetic or embedded in 
masses of diplomatic correspondence presented to parliament at 
. irregular intev\ als, are now' ofiicially published as soon as ratified in 
■ a special 8 VO. “ Treaty Scries ” of parliamentary papers commenced 
j in 1902. J. Maegregor published (1841-1844) eight volumes of 
! c<immiTciaf treaties, but the great collection of the commercial 
i treaties of Great Britain is that of L. Hertslet, librarian of 
I the foreign oTice, continued by his son, Sir Edward Hertslet, 

I and later holders of the same office, entitled A Complete Collection 
! of the Treaties and ConvetUions and Reciprocal Regulations at present 
I subsisting between Great Britain and Foreign Powers, and of the 
; Laws and Orders in Council concerning the same, so far as they 
I relate to Commerce and Namgaticn, the Slaiw Trade, Post O^ce, dyc,, 
j and to the Privileges and Interests of the Sultjects of the Contracting 
I parties (24 vols., 1820-190;). Sir Edward Hertslet also commenced 
! in 1875 u series of volumes containing Treaties and Tariffs regulating 
I the Trade between Britain and Forngn Nations, and Extracts of 
' Treaties between Foreign Powers, containing the Most Favoured 
Nation Clauses applicable to Great Britain. Both of these publica- 
tions are still continued. He ahso published, in 1S91, Treaties, 
6 'C., concluded between Great Britain and Persia, and between 
Persia and Foreign Powers] and, in 189^. a similar work on 
treaties wdth China. The treaties affecting British India arc 
officially set out, with historical notes, in A Collection of Treaties, 
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Engagements and Sannutda teloHng to India and Neighbeuting 
CoimteieSf by C V, Aitcliison. This work, with the index, extencU 
to eight volinnes, wdiich y>pcared at Calcutta in 1862-1806. 
A continuation by A. C. Talbot was published in 1870, and it 
was brought up to date by the government of India in 1909. 
Useful lists of national collections of treaties will be found in the 
Revue de droii inierncUionai for 1886, pp. 169-187, and in the Marquis 
Olivart's Catalogue dc ma hihliotMque (1899-1910). 

It may l.)e worth while to add a list of some of the more impor- 
tant treaties, now wholly or partially in force, some of which arc 
LM of discussed under separate headings, especially those 
impertamt to which Great Britain is a party, classified accord- 
Treatiee, objects, in the order suggested above. 

i. The principal treaties affecting the distribution of territory 
between the various states of Central Europe arc those of 
Westphalia (Osnabriick and Miinstcr), 1648; Utrecht, 1713; 
Paris and Hul^usbuiig, 1763; for the partiton of Poland, 1772, 
1793; Vienna, 1815; London, for the separation of Belgium 
from the Netherlands, 1831, 1839; Zurich, for the cession of a 
portion of Lomliardy to Sardinia, 1859; Vienna, as to Schleswig- 
Holstein, 1864; Praf^e, whereby the (ierman Confederation 
was dissolved, Austria recognizing the new North CJerman Con- 
federation, transferring to Prussia her rights over Schleswig- 
Holstein, and ceding the remainder of Lombardy to Italy, 1866; 
Frankfort, between France and the new German Empire, 1871. 1 
The disintegration of the Ottoman Empire has been regulated 
by the Great Powers, or some of them, in the 'Ireaties of London, 
1832. 1863, Constantinople, i88r, with reference 

to Greece; and by the 'Ireaties of Paris, 1856; London, 1871; 
Berlin, 1878; London, 1883, with reference to Montenegro, 
Rumania, Servia, Bulgaria and the navigation of the Danube. 
The encroachments of Russia upon Turkey, previous to the 
Crimean V\^ar, arc registered in a series of treaties l-ieginning 
with that of Kuchuk-Kainarji, 1774, and ending with that of 
Adrianople in 1829, The indefiendencc of the United States of 
America was a(‘knowledged by Great liritain in the treaty of 
peace signed at Paris in 1 783. 'rht; lK)un<lary between the United 
States and the British possessions is regulated in detail by the 
Trcalics of ’Washington of 1842, 1846, 1871, 1903 and 1908. 
The torriiorial results of the war of 1898 between the United 
States and Spain arc registered in tlie trcfaty of 1899, and those 
of tlic Russo Japanese War in the 'J'reatN* of Portsmouth of 1005. 
Various caihws of possible misunderstanding between (/real 
Britain and France were removed by the convention of 1904; 
and a similar treaty was concluded with Russia in 1908, The 
navigation of the Suez Canal is regulated by a treaty of 1888, 
and that of the future Panama (a.nal by one of 1901. The boun- 
daries of the territories, protectorates and spheres of influence 
in Africa of Great Britain, (krrmany, France, Italy, Belgium and 
Portugal have been readjusted by a series of treaties, especially 
lietween the years 1885 and 1894. Switzerland, Belgium, Corfu 
and Paxo and Luxemburg are respectively neutralized by the 
'IVeatics of Vienna, 1815, and of London, 1839, 1864, 1867. A 
list of treaties of guarantee sujiposed to Imj tlien in force, to 
which Great Britain is a party, l)eginning with a treaty mode 
with Portugal in 1373, was presented to parliament in 1859. 
Treaties of alliance were made between Great Britain and 
Japan in 1902 and 1905. 

ii. For the innumerable conventions, to which Great Britain 
is a party, as to commerce, consular jurisdiction, fisheries and 
the slave trade, it must suffice to refer to the exliaustivc and 
skilfully devised index to vols. 1-21 of llcrtsJet's Commercial 
Treaties, published in 1905 as vol. 22 of the series. 

iii. The social intercourse of the world is facilitated by con- 
ventions, such as those establishing the Latin monetary union, 
1865; the international telegraphic union, 1865; the universal 
postal union, 1874; the international bureau of weights and 
measures, 1875; providing for the protection of submarine- 
cables in time of peace, 1884; the railway traffic union, 1890. 
Such treaties, now verv' numerous, are somewhat misleadingly 
spoken of b}’ recent writers (L. von Stein and F. de Martens) as 
constituting a droit administratif international.'’ 

iv. For the now operative treaties of extradition to which 


Great Britain is a party, it will be sufficient to refer to Uie article 
Extradition. It may be observed that all of them, except 
the treaty of 1842, now, however, varied by one of 1889, with 
the United State.s, are subsequent to, and governed by, the 
provisions of 33 & 34 Viet. c. 52, tlie Extradition Act 1870. 
Before the passing of this general act it had been necessary to 
pass a special art for giving effect to each treatv of extradition. 
The most complete collection of treaties ol extradition is that of 
F. J. Kirchner, LExtraditum, RecueiL &c. (London, 1883). 

V. General conventions, to which most of the European 
states are parties, were signed in 1SS3 at Paris for the protet'tion 
of industrial, and in 1S86 at Bern for tlie prolet iion of litcrar)' 
and artistic, property, and, from 1899 onwards, a s^Ties of general 
treaties, to none of whicli is (ireat Britain a jKirty, have bten 
signed at the Hague, as the result of conferenci^s, invited by the 
government of the Nctherlaiuls, for solving some of the more 
pressing questions arising out of “ the confli<‘t of laws.” 

vi. (Juasi-lcgislation by trtMity has been directed mainly to 
encouraging the settlement of international disputes by peace- 
ful metliods, and to regulating the conduct of warfare. 

'rhe first peace conference, held at tlic Ilugiic in 181)9, devoted 
much time to producing the generally accepted “ convention for 
tlie pacific settlement of international disputes.” An imjior- 
tant achievement of this convention w'as the establishment at the 
Hague of lui international tribunal, always ready to arbiUatc 
upon cases submitted to it; and the convention recommended 
recourse not onl)* to arbitration, but also to good ofhees and 
mediation, imd to international commissions of inquiry. This 
convention has now been superseded by tlu* revised and airpliiied 
edition of it adopted by the second peace conference in 1007. 
The provisions of neither convention are obligatory, but merely 
“ facultative,” amounting only to recommendations, (heat 
efforts were made, especially in 1907, but without success, to 
draft a generally acceptable convention, making resort to arhitra- 
lion coinpulsory;, at any rate witli reference to certain classes of 
fjuestion.s. In the meantime, how ever, agreements of t hi.s nature 
between one power and anollier liave multiplied rapidly within 
tlie last few years (see Arhitua j ion ). 

Certain bodies of rules intended to mitigate the horn^rs of war 
have received the adhesion of most ( ivilized stalCsS. 'J’ljus the 
J iccluration of Paris, 1856 (to wliit:h, however, the United Slates, 
j Venezuela and Bolivia have not yet formally acceded), prohihits 
! the use of privateers and protects the commerce of neutrals; 
the Citneva conventions, 1864 a- d 1906, give protection to the 
wounded and to those in attendance upon them; the St Peters- 
burg declaration, 1868, prohibits the employnieiit of exjilosive 
bullets weighing less tliaii 400 gmrnme.s; and the three Hogue 
declarations of 1899 jiruhibit ri;spectively (1) llie launching of 
projectiles from balloons, (2) the use of projectiles for sfireading 
harmful gases, and (3) the use of expiuiding bullets. 'J‘he second 
Hague conference, of 1907, besides revising the convention made 
by the first confertfnee, of 1899, to th(.‘ laws of war on land, 
produced new' conventions, dealing respectively with the opening 
of hostilities; neutral rights and duties in land warfare; the 
status of enemy mercliant ships at the outbreak of war; tlie con- 
version of merchant ships into ships of war; submarine mines; 
bombardment by naval forces; the application of the Geneva 
principle.^ to naval warfare; tl»e rights of niaritiruc capture; the 
estabhdirn<.*nt of an international j^rize court; and niuJtraJ rights 
iind duties in maritime warfare. 'I'hese c()nvcntioiis, as well as 
a republication of the first Hague declaration, which had in 1907 
expired by efflux of time, have I »een already largel}’ ratified. 

It were greatly to Iw; wished that tiie official publication of 
treaties could be rendered more speedy and more methodical 
than it now is. The labours of the pubUcisi w'ould also be much 
lightened were it possible to consolidate the various general 
coih’ctions of diplomatic acts into a new Carps diplo/mitn/ue 
universel, w'ell furnished with cross references, and with brief 
annotations showing how far each treaty is supposed to be still 
in force. 

Literature. —In addition to the works already cited in the course 
of this article the following are for various reasons important : 
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J oh. Lupus, 170 confcdevaiione principum (Strassburg, 151Z, the first 
published monograph upon the subject); Bodinus, Dissertatio 
d$ conifactibus summavum potesiatum (Halle, i6g6); Ncyron, Z)^ vi 
foedemm inter gentcs (Gottingen, 1778); Neyron, Essai historigue 
et politiqiM sur les garanties, (Gottingen, 1797); Wachter, De 
modis tollendi pacta inter gentes (Stuttgart, 1780); Dresch, Ueber 
die Dauet der Vdthcrvertrdge (Landshut, 1808); C. Bergbohm, Stoats- 
vertrdge und Gesetse als Quellen des Volkerrechts (Dorpat, 1877); 
Jellinek, Die rechtliche Natur der Statenvertrage (Vienna, 1880); 
T>. Donati, Trattati internazionali ncl diritto cosiituzionale (1907); 
Holzendorfl, Handhuch des Volkerrechts (1887) vol. iii. ; Flcischmann, 
V dlkerrechtsguellen in Auswahl herausgegeben (1905); de I^pradcllc, 
Hecueil des arbitrages internationaux (1905); J. B. Moore, History 
and Digest of the International Arbitrations to which the United States 
has been a Party (1898) () vols. For a list of the principal “ con- 
cordats,** see Calvo, Droit international thSorigne et pratique, t. i. 
On the history of the great Kuropcan treaties generally, see the 
Histoire abriqde des traiUs de paix entre les puissances dc V Europe, by 
Koch, as recast and continued by Scholl (187.7 1818), and again 

by Count dc Garden in 1848-1859, as also the Recuetl manuel of 
De Martens and Cussy, continued by Geflcken. For the Peace of 

Geist des westphiilischen Friedens (1795) is useful; 
for the Congress of Vienna Kliiber’s Aden des Wiener Congresses 
(1815-1819) and Le Congris de Vienne et les traitds de iSr^ pr 6 c 6 df 
des conferences de Dresde, de Prague et de Chatillon, suivi des C'ongri^s 
d* At x-la-Chapelle, Troppau, Layhach et Virnne, by Count Angeberg. 
'riic last-mentioned writer has also published collections of treaties 
relating to Poland, i7()2- i862; to the Italian (|uestion, 1859; to the 
Congress of Paris, 1856 and the revision of its work by tlie Conference 
of London, 1871; and to the Franco-German War of 1870-71. For 
the treaties regulating the Eastern question see The European Con- 
l evt in the Eastern Question, by T. E. Holland (1885) and La Turquie 
ct le Tanzimat, by E. Engelhard! (1882-1884). (T. K. H.) 

TREATISE, a written composition, dealing fully and s}'ste- 
matically with the principles of some subject of serious impor- 
tance. The M. Eng. ttetiSi 0 . Fr. iretis, or treitis^ is a doublet 
of treaty, which also meant a di.scourse or account. Both words 
are to be referred to Lat. tradare, to treat, handle, freejuen- 
tativc of trahere, tractus, to draw. “ Treatise ” thus would 
mean, by etymology, something well handled, nicely made, 

TREBIA (mod. Trebbia), a river of Cisalj)ine Gaul, a tributan*' 
of the Padus (Po) into which it falls some 4 m. west of Placentia 
(Piacenza), It is remarkable for the victory gained on its banks 
by Hannibal over the Romans in 21 H n.c. The latest investi- 
gations make it clear that Polybius's acoounl, according to which 
the l)attle took place on the left hank of the river, is to be preferred 
to that of Livy (sec W, J. Kroma\'cr in Ameiger der phil, hist. 
Klasseder k, Akademie der Wisseiisclialten Oct. 14, 1908), 

Its valley is followed past Bobbio by the modern highroad 
from Piacenza to Genoa (88 in.). 

TREBINJE, a town of Herzegovina, situated 9 m. N.E. of 
Ragusa, on the small river Trebinj^ica, and on a brani’h of 
the railway from Metkovic to Castelnuovo, near Cattaro. Pop. 

(1 895), about 1700. Trcbinjc is built in a low-lying oasis among 
the desolate limestone mountains, close to the Dalmatian and 
Montenegrin frontiers. Its half-ruined wall and citadel testify 
to its former strategic importance. Trebinje was built by the 
Slavs, probably on the site of a Roman town laid wusl e by the 
Saracens in 840. In the tenth century Constantine Porphyro- 
genitus mentions it as Terbunia. It commanded the road from 
Ragusa to Constantinople, traversed, in 1096, by Raymond of 
Toulouse and his crusaders. Under the name of Tribunia or 
Travunja (the Trebigne of the Ragusans), it belonged to the 
Servian Empire until 1355, In 1483 it was captured by the 
Turks. 

TREBIZOND (Gr. Trapezus), a city of Asia Minor, situated 
on the Black Sea, near its south-eastern angle. From the time of 
its foundation as a Greek colony to the present day it has always 
been a considerable emporium of commerce, and it was for two 
centuries and a half the capital of an empire. Its importance is 
due to its command of the point where the chief trade route from 
Persia and Central Asia to Europe, over the table-land of Armenia 
by Bayezid and Erzerum, descends to the sea. Its safety also 
was secured by the barrier of rugged mountains (7000 to 8000 ft.) 
which separates its district from the rest of Asia Minor, So 
complete is the w^atershed that no streams pass through these 
ranges, and there is hardly any communication in this direction 
between the interior of Asia Minor and the coast* For the same 


reason, together with its northern aspect, the climate is humid 
and temperate, unlike that of the inland regions, which are ex- 
posed to great extremes of heat in summer and cold in winter. 
The position which w^as occupied by the Hellenic and medieval 
city is a sloping table of ground (whence the original name of the 
place, Trapezus, the “Table-land”), which falls in steep rocky 
precipices on the two sides, where two deep valleys, descending 
from the interior, run parallel at no great distance from one 
another down to the sea. The whole is still enclosed by the Byzan- 
tine walls, which follow the line of the cliffs and are carried along 
the sea-face; and the upper part of the level, which is separated 
from the lower by an inner cross wall, forms the castle; while at 
the highest point, where a sort of neck is formed between the 
two valleys, is the keep which crowns the whole. On each side, 
about half-way between the keep and the sea, these ravines are 
crossed by massive bridges, and on the farther side of the western- 
most of these, away from the city, a large tower and other fortifi- 
cations remain. The area of the ancient city is now called the 
Kaleh, and is inhabited by the Turks; eastward of this is the 
extensive Christian quarter, and beyond this again a low promon- 
tory juts northward into the sea, partly covered with the houses 
of a well-built suburb, which is the principal centre of commerce. 
The harbour lies on the eastern side of this promontory, but it 
is an unsafe roadstead, being unprotected towards the north-east 
and having been much silted up, so that vessels cannot approach 
within a considerable distance of the shore. From here th(; 
(taravans start for Persia, and at certain periods of the year long 
trains of camels may be seen, and Persian merchants conspicuous 
by their high black caps and long robes. The route which these 
caravans follow is a chaussce as far as Erzerum, but this in places 
is too mu(?h broken to admit of the transit of wheeled vehicles. 

, 'i'he railway by Baton m to fkiku by way of Tiflis has tended 
I greatly to turn the channel of commerce from Trebizond into 
I Russian territory, since it helps to open the route to Erivan, 

I Tabriz and the whole of Persia. The total population of 
: the place amounts to about 40,000, of whom 22,000 are 
Moslems and 18,000 Christians. Great Britain and all the 
j larger European states have consulates there. 

The vilayet, of which Trebizond is the chief towm, consists 
of a long irregular strip of coast country, the eastern half of 
W’hich is deeply indented and mountainous. 

History , — The city of Trapezus was a colony of Sinope, but it 
first comes into notice at the time of the Retreat of the Ten 
I Thousand, who found repose there. Notwithstanding its com- 
j nicrcial importance, the remoteness of its position prevented it 
from being much known to fame either in the Hellenic or the early 
' medieval period; its greatness dates from the time of the fourth 
crusade (1204), ^^'ken the Byzantine Empire was dismembered 
and its capital occupied by the Latins. During the confusion 
that follow^ed that event Alexius Comncniis escaped into Asia, 
and, having collected an army of Iberian mercenaries, entered 
Trebizond, where he was acknowledged as the Icgitimatt? sove- 
reign, and assumed the title of Grand Comnenus. Though only 
tw^enty-two years of age, Alexius was a man of ability and 
resolute W'ill, and he succeeded without difficulty in making 
himself master of the greater part of the southern coast 
of the Black Sea. The empire thus founded continued to 
exist until 1461, when the city was taken by Maliommed II. 
The cause of this long duration, and at the same time the 
secret of its histor>’, is to be found in the isolated position 
of Trebizond and its district, between the mountains and the 
sea, which has already been described. By this means it was 
able to defy both the Seljuks and the Ottomans, and to maintain 
its independence against the emperors of Nicaca and Constanti- 
nople. But for the same reason its policy was alw’ays narrow, so 
that it never exercised any beneficial influence on the world at 
large. It was chiefly in the way of matrimonial alliances that it 
was brought into contact with other states. The imperial 
family were renowned for their beauty, and the princesses of this 
race w^ere sought as brides by Byzantine emperors of the dynasty 
of the Palaeologi, by Western nobles, and by Mahommedan 
princes; and the connexions thus formed originated a variety of 
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diplomatic relations and friendly or offensive alliances. The 
palace of Trebizond was famed for its magnificence, the court for 
its luxuiy^ and elaborate ceremonial, while at the same time it was 
frcjquently a hotbed of intrigue and immorality. The Grand 
^omn(^ni were also patrons of art and learning, and in consequence 
of this Trebizond w^as resorted to by many eminent men , by whose 
tjgency the libraiy^ of the palace was provided with valuable 
manuscripts and the city was adorned with splendid buildings. 
The writers of the time speak with enthusiasm of its lofty towers, 
of the churches and monasteries in the subiir’ns, and especially of 
the gardens, orchards and olive groves. It excited the admira- 
tion of Gonzales Clavijo. the Spanish envoy, when he passed 
through it on his way to visit the court of Timur at Samarkand 
(Clavijo, Historia del gran Tamorlan, p. 84); and Cardinal 
Bessarion, who was a native of the place, in the latter part of 
his life, when the city had passed into the hands of the Mahoinmc* 
dans, and he was himself a dignitar\’ of the Roman (!hurch, so 
little forgot the impression it had made uy)on him that he wrote a 
work entitled “ Tlie Praise of Trebizond ” ('EyKoi/Aan'T/jaTrtfomTo?), 
which exists in manuscript at Venice. Little was known of the 
history of the empire of Trebizond until the subject was taken in 
hand by Professor Fallmeraycr of Munich, who discovered the 
chronicle of Michael Panaretus among the books of Cardinal 
J^ssarion, and from that work, and other sources of information 
which were chiefly unknown up to that time, compiled his 
Geschichte des Kaiserthums von Trapezunt (Munich, 1827). From 
time to time the emperors of Trebizond paid triliute to the Seljuk 
sultans of Iconium, to the grand khans of tl\e Mongols, to Timur 
the Tatar, to the Turkoman chieftains, and to the Ottomans; but 
by means of skilful negotiations they were enabled practically to 


steps and a wooden stiiircase give access to the monastery. The 
valley below is filled with the richest vegetation, the under- 
growth being largely composed of azaleas and rhododendrons, 
j An antiquity of 1500 years is claimed for the foundation of the 
j monastery, but it is certain that the first person who raised it 
j to importance was the emperor Alexius Comnonus 111 . of 'lYebi- 
I zond; he rebuilt it in 1360, and riehlv etidowed it. The golden 
I bull of that emperor, which btramt* thenceforth the ('barter of 
its foundation, is still preserved: it is one of the finest spe(’imens 
of such d(H!iimcnts, and ('(mtains portraits of Alc'xius himself 
and his queen. 'I'lie monastery also possesses the firman of 
Mahommed II. by which he accorded his pruU'etion to the 
monks when he bec'ame master of the ('ounlrv, 

l>inLiO(;KAi*iiY.-- - j. I 'll. ^'AlI^lo^avlT, (:;«\s’r///<7//e ties Kaiserthums 
von T rape runt (Munich, 1827); also /•rat^inenfe aus deni Orient, vol. i. 
(Stultaart, C. 'iVxier, Asie Mineure C. Texier 

and K. J‘. I'ullan, liysantinc Architecture (l/^mdon, 1 •''(».<) ; G. luiilnv, 
i History of (indc, vol. iv. (Oxford, 1S77); II. 1 '. Tozer, Turkish 
I Armenia and Eastern Asia Minor (London, i88t). (If. F. T.) 

TREBLE (a doublet of “triple,*' threefold, from Lat. triphiSy 
triple; cf. ** double” from duplus), the term applied, in music, 
to the high or acute part of tlie niiisi(!al system, as oppo.sccl to 
and distinguished from the ” bass,” tlie lower or grave pari. 
The middle C is the practii^al division between the parts. 'Fhe 
word is also used as equivalent to the “ soprano ” voi(*e, the 
highest pilch or range of the liuman voice, but generally it is 
confined to a boy's voice of this quality, “ soprano ” being used 
of tlie corresponding female voice. 'I'he trebic-elef is ihi‘ G-clcf 
on the second line. Tin? origin of this appliiuition of the term 
“ treble,” triplus y threefold, to the highest voice or part is due 


secure their independence. We find them also at war with many 
of thc,5e powers, and with the Genoese, who tmdeavoured to 
monopolize the commerce of the Black Sea. The eit)’ was several 
times besieged, the most formidable attack being that which 
occurred in the reign of Andronicus I., the second emperor, when 
the Seljuks, under the command of Melik, the son of the great 
sultan Ala-ed-din, first assaulted the northern wall in the direc- 
tion of the sea, and afterwards endeavoured to storm the upper 
citadel by night. They failed, however, in both attempts; and 
in the latter, owing to the darkness, aricJ to the occurrence of a 
violent storm which suddenly swelled the torrents in the ravines, 
their forcir was thrown into incxtricalile confusion, and they w ere 
compelled to abandon their camp and make the best of their 
escape from the country. So great was the strength of the 
fortifications that Mahommed 11 . might have experienced much 
difficulty in reducing it, had it not been for the pusillanimous 
conduct of David, the last emperor, who surrendered the place 
almost unconditionally. 

Anaieni Memorials. — Several interesting monuments of this 
period remain at Trebizond in the form of churches in the 
Byzantine style of archit(^cture. One of these is within the area 
of the old city, viz. the church of the Panaghia Chrysokephalos, 
or Virgin of the Golden Head, a large and massive but exces- 
sively plain building, w'hich is now the Orta-hissar mos(jue. 
On the farther side of the eastern ravine stands a .smaller but 
very well proportioned structure, the church of St Eugenius, 
the patron saint of Trebizond, now the Ycni Djuma djami, or 
New Friday mosque. Still more important is the church of 
Haghia Sophia, which occupies a conspicuous position over- 
looking the sea, about 2 m. west of the city. The porches 
of this are handsomely ornamented, and about 100 ft. from 
it rises a tall <*.ampanile, the inner walls of which have been 
covered in parts with frescoes of religious subjects, though these 
are now much defaced. But the most remarkable memorial 
of the middle ages that exists in all this district is the monastery 
of Sumelas, which is situated about 25 m. from Trebizond, at 
the side of a rocky glen, at a height of 4000 ft. above the sea. 
Its position is most extraordinary, for it occupies a cavern in | 
the middle of the face of a perpendicular cliff looo ft. | 
high, where the white buildings offer a marked contrast to the 
brown rock which forms their setting. It is approached by a 
zigzag path at the side of the cliff, from which a flight of stone 


j to the fact that in the early plain-song the chief melody wa.s given 
i to the tenor, the second part to the alto (discanius)y and where a 
i third part (triplum) was added it was assigned to the highest 
voic(!, the soprano or treble. 

TREBUCHET, a medieval .si(‘ge engine, employed either to 
batter masonry or to throw projectiles over walls, It was 
developed from the post classical Roman onager (wild ass), 
which derived its name from the kicking action of the machine. 
It consisted of a frame placed on I lie ground to which a vertical 
frame of solid timber was rigidly fix(‘(i at its front end; through 
the vertical frame ran an axle, which had a single stout spoke. 

! On the extremity of the sjioke was a (aip to na'cive the projectile. 
In action the .spoke was forced down, against the tension of 
twisted ropes or other springs, Viy a windlass, and then suddenly 
released. The spoket thus kicked the cros.spiece of the vertical 
frame, and the projectile at its extreme end was shot forward. 
In the tr^buchet the mean.s of propulsion was a countcr-weigiit. 
'J’he axle which was near the top of a high strutted vertical 
frame served as the bridge of a balance, the shorter arm of wliich 
carried the counter- weight and the longer arm the carrier for the 
j shot. An alternative name for the ir6huchct is the mangonel 
; (mangonneau), 

TREBULA, the name of five ancient lov/ns in Italy, (i) 
Trebula in Samnium, a town of the (iaraceni, on the left bank 
of the Sangro, some 20 m. below Caslcl di Sangro; the church of 
I the Madonna degli Spineli near Quadri marks tJie site, It 
; appears to have been a municipiuniy but wc only know of its 
i existence in Hadrian’s time. (2) Trkbula in Campania, 

I between Saticula and Sue.ssula. 'I'hc site is probably identical 
■ with the hill bearing the modern name Tripaola (about 1000 ft, 

I above sea level) above the entrance to the valley of Maddaloni. 
■it is po.s.sibiy this Trcbula the citiz(?ns of which received Latin 
rights in 30.3 b.c. Its territory exitmded as far as the Via Appia, 
and its place was taken in imptjrial times by the Vicus Nova- 
nensis, on the road itself, near Suessula. (3) Trebula Bacli- 
I ENSis (mod. Trcglia), also in Campania, 22 rn. north of Capua, 
in the mountains, about 1000 ft. above sca-lcvel. It revolted 
to Hannibal and was reduced to obedience by Fabius. Remains 
of walls, aqueduct and tombs exist. Its territoiy was men- 
tioned in the projected distributions of land in Cicero’s time; 
and its wine was well thought of under Nero. It was a muni- 
cipium. (4) Trebula Mutuesca in the Sabine country, a m. 

xxvii. ha 
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east of the point where the Via Caecilia diverges from the Via 
Salaria. It lies about i m. south-west of the modem Montc^ 
leone, and an amphitheatre and other remains are visible. In 
a dedication made there by the consul Mummius in 146 b.c. it 
is spoken of as a vicusy but when the praefecturae were abolished 
it became a munidpium. The post station of Vicus Novus on 
the Via Salaria (mod. Ostcria Li Massacci) belonged to its 
territory (sec N. Persichetli in Romische Mitteilungen, 1898, 
P- 193)* (5) Trebula Supfenas is generally placed 6 m. south of 
Reate (mod. Rieii) on the Via Quinctia, but is with considerable 
probability identified with Ciciliano, 10 m. east of Tivoli, 2030 ft. 
above sea-level, by O. Cuntz (Jakreshefte des oesiert, arch, 
Insliiuts, 1899, ii. 89), who combines the evidence of inscriptions 
and of the description in Martial (v. 71) v/itli a new interpreta- 
tion of the Itineraries, There are remains of an ancient road, 
with substructures in rough polygonal work ascending to it in 
zigzags. ^ (T. As.) 

TREDEGAR, an urban district in the western parliamentary 
(livi.sion of Monmouthshire, England, on the Sirhowy river, 
;!4 m. north of Cardiff, on a joint line of the London & North- 
Western and the Khymney railways. Pop. (1901), 18,497. 
It stands at an elevation of about 1000 ft., and owes its existence 
to the cstablishm('nt in the beginning of the 19th century of the 
works of the Tred('gar Iron and Coal (bmpany, which employ 
most of the large industrial populati(m. The place gave the 
title of Baron Tredegar (r. 1859) to Sir Charles Morgan Rol)inson 
Morgan, Bart. (1792-1875), whose grandfather, Sir (’harles 
Gould, Bart, married the heiress of John Morgan of 'lYcdegar 
and changed his name t*) Morgan. H(' wa.s M.P. for Brecknock 
in 1835-1847. He mairicd a granddaughter of the 1st l.ord 
Rodney. His son Godfrey (b. 1830), who siu^ctieded to the 
barony, was created Viscount Tredegar in 1905; he had served 
in the Crimea and taken part in the famous Balaclava 
charge. 

TRBDGOLD, THOMAS (1788--1829), English engineer, was 
bom at Brandon, near Durham, on the 22nd of August 1788, and 
at the age of fourK'en was apprenticed to a carpenter. In 1808 
he went to Scx)tland, and after working there as a journeyman 
for five years, obtained cmplo>'ment in London with an architei’t. 
He began to practice as a civil engineer on his own account in 
1823, but much of his time was devoted to the preparation of 
his engineering textbooks, which gained a wide reputation. 
They included Elementary Principles of Carpentry (1820), almost 
tlie first book of its kind in English; Praciical Treatise on the 
Strength of Cast Iron and other Metals ; Prindples of Warm- 
ing and Ver^ilating Pnblic Buildings Practical Treatise 

on Railroads and Carriages (1825); and The Steam Engine (1827); 
He died in London on the 28lh of January 1829. 

TREE, MR HERBERT BEERBOHM (1853- ), English 

actor and manager, was born in Ix)ndon on the 17th of Decem- 
ber 1853, the son of Julius Beerbohm, u London merchant of 
German parentage; his half-brother, Max Beerbohm (b. 1872), 
became w-ell known as a dramatic' critic, miscellaneous writer 
and caricaturist. Taking the stage name of Beerbohm Tree 
he made his first professional appearance in London in 1876. 
Aiter some years of varied experieiuT he made a striking success 
in 1884 as the curate in The Private Seaefary, but he was making 
himself well known meanwhile in dramatic circles as an admir- 
able actor in many rol(‘s. In September 1887 he became les.see 
and manager of the Haymarket theatre, London, where his 
representations of mehidrarnatic ** character ” parts, as in Jim 
the Penman, The Red Lamp, and A Man^s Shadow, were highly 
successful. His varied talents as an actor wtTc displayed, 
however, not only in a number of modem dramas, such as H. A, 
Jones’s Dancing Girl, but also in romantic parts such as Grin- 
goire, and in the production of so essentially a literary play as 
Henley’s Beau AnsUn] and in classic parts his ability as a come- 
dian was shown in The Merr^* of Windsor, in which he 

played Falstaff, and as a tragedian in Hamlet) his pi'cscntations 
of Shakespeare were notable too as earn ing forward ti e methods 
of' realistic staging inaugurated at the Lyceum undiT In'ing. 
In 1897 lilr Tree moved’ to the new Her Majesty’s (afterwards 


His Majesty’s) theatre, opening with Gilbert Parker’s Seats of 
the Mighty) but his chief successes were in Stephen Pliillips’s 
poetical dramas, and in his splendid revivals of Shakespeare 
(especially Richard IL and the Merchant of Venice), The 
magnificence of the mounting, the originality and research shown 
in the “ business ” of his productions, and his own versatility 
in so many different types of character, made his management 
memorable in the history of the London stage; and on the death 
of Sir Hcnty Irving he was generally recognized as the leader in 
his profession. His wife (Maud Holt), an accomplished actress, 
and their daughter Viol^ were also prominently associated w^ith 
him. In 1907 he took his company to Berlin at the invitation of 
the German emperor, and gave a selection from his repertoire 
with great success. In the same year he established a school of 
dramatic art, for the training of actors, in London; and in this 
and other ways he was prominent in forwarding the interests of 
the stage. He wa.s knighted in 1909. 

TREE (O. Eng. treo, ireow, cf, Dan. trae, Sw'cd. trad, tree, irii, 
timber; allied forms are found in Russ, drevo, Ch. Fipvs, oak, and 
^ 6 pv, spear, Welsh derw, Irish darog, oak, and Skr. ddru, 
wood), the term, applied in a wide sense, to all plants which grow 
with a permanent single w^oody stem or trunk of some height, 
branching out at some distant'c from the ground. There is a 
somewhat vague dividing line, in popular nomenclature, between 
“ .shrubs ” and “ trees,” the former term being usually iiy)])licd 
to plants with several stems, of lower height, and busliv in 
gnnvth. 'J'he various species to which the name ” tree ” ('an 
l)e given are trcMcd under their individual titles, e,g. oak, ash, 
elm, At.; the articles Fir and Pine treat of two large groups of 
conifers; general information is jm>vidcd by the articles Plants 
and Gymno.si*erms ; tree cultivation will be found under Forest.s 
AND Forestry and Horticulture; and the various t}pes of 
tree whose wood is useful for practical purposes undt'r Y’imdrr. 
Apart from this general meaning of the word, the chief trans^ 
ferred use is that for a piece of wTod used for various specific 
purjwscs, as a framework, bar, &c., such as the tree of a saddle, 
axle-tree, cross-tree, &c. 

TREE-CREEPER) one of the smallest of British birds, and, 
regard being had to its requirements, one very generally distri* 
buled. It is the Certhia familiaris of ornithology, and is remark- 
able for the stiffened shafts of its long and pointed tail-feathers, 
aided by which, and by its comparatively large feet, it climbs 
the ti'unks or branches of trees, invariably proceeding upwards or 
outwards and gent‘rally in a spiral direction, as it seeks the small 
insects t hat are hidden in the bark and form its chief food. When 
in the course of its searc'.h it nears the end of a branch or the top 
of a trunk, it flits to another, alw'ays alighting lowTr down than 
the place it has left, and so continues its w'ork. Inconspicuous 
in colour— for its upper plumage is mostly of various shades of 
brown mottled wiih white, buff and tawmy, and beneath it is of a 
silvery white — the tree-crccpcr is far more common than the 
incurious suppose; but, attention once drawm to it, it can be 
frequently seen and at times heard, for though a shy singer its 
song is loud and sweet. The nest is neat, generally placed in a 
chink formed by a half-detached piece of bark, which secures 
it from observation, and a considerable mass of material is 
commonly uied to stuff up the opening and give a sure 
foundation for the tiny cup, in which are laid from six to 
nine eggs of a translucent w'hite, spotted or blotched w ith rust- 
colour. 

The tree creeper inhabits almost the whole of Europe as well as 
Algeria, and has been traced across Asia to Japan. It is now rcco>»- 
iii/ed as an inhabitant of the greater part of North Anuriai, though 
for a time examples from that part of the world, which differed 
slightly in the tinge of the plumage, were accounted a distinct species 
(C. americana), and even those from Mexico and Ciuatemala (C. mexi- 
cana) liave lately t)een referred to the same. It therefore occupies an 
area not exceeded in exttmt by that of many passerine birds, and 
is one ol the strongest witnesses to the close alliance of the so-called 
Nearctic and Palaearctic regions. 

AUted to the trec-creqitsr. but without its lengthened and stiff 
tail-feathers, is the genus Tichodronia, tlie single meanber of which 
is the wall- creeper (T. nntraria) of the Alps and some other mountain- 
ous parts of Europe and Asia. It is occasion; Jly seen in Switzerland, 
fluttering like a big butterfly against the face of a rock conspicuous 
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from the scarlet-crimson of its wing-coverts and its white spotted 
primaries. Its bright hue is hardly visible when the bird is at rest, 
and it then presents a dingy ai)pcarance of grey and black. It is 
a species of wide ranjxe. extending from Spain to China; and. though 
but seldom leaving its cliils. it has wandered even so far as England. 
Merrett (Pinast, p. 177) in 1667 included it as a British bird, and the 
correspondence between Marsham and Gilbert White {Ptoc, Norf, 
and Norw, Nat. Society, ii. 180) proves tliat an example was shot in 
Norfolk, on the 30th of October 1792; while another is reported 
{Zooloffist, 2nd series, p. 4839) to have l)een killed in I..ancashire on 
the 8th of May 1872. 

The passerine family Certhiidae contains a number of genera of 
birds to which the general name “ creeper " is applied; they occur 
in North America, Europe and Asia, the greater part of Africa, and 
Australia and New Guinea. (A. N.) 

TREE-FERN. In old and well-grown specimens of some of 
the familiar ferns of temperate climates the wide-spreading crown 
of fronds may he observed to rise at a distance often of a good | 
many inches above the ground, and from a stem of consider- 
able thickness. The common male fern Lastraea (Filtx-mas) 
affords the commonest instance of this; higher and thic'ker 
trunks are, however, occasionally presented hy the royal fern 
{Osmunda regalis), in which a height of 2 ft. may he attained , 
Jind this with very considerable apparent thickn(*ss, due, however, 
to the origin and descent of a new series of adventitious root.s 
from the bases of each annual set of fronds. Some tro[)ica] 
members and allies of these genera become more distinctly 
trcc-like, <?.g. Todea; Pteris also has some suh-arhorcal forms. 
Okandra is branched and shruh-like, while Angiopteris and Maf” 
attia may also rise to 2 ft. or more. But the tree-ferns proper 
are practically included within the family Cyatheaceac. This 
includes seven genera {Cyathea, Alsophila^ Hemiteliay Dicksmiia, 
Thyrsopieris, Cibotium and Balaniium) and nearly 300 .species, 
of which a few are herbaceous, but the rnajoritv' arboreal and 
palm-like, reaching frcciucntly a height of 50 ft. or more, Also- 
phila excelsa of Norfolk Island having sometimes measured 60 to 
80 ft. 'Fhe fronds arc rarely .simple or simply pinnate, but usually 
tripinnatc or decompound, and may attain a length of 20 ft., thus 
forming a splendid crown of foliage. The stem may occasionally 
branch into many crowns. 

I'lic genera arc of wide geographical range, mostly within the 
tropics; but Soutli Australia, Mew Zealand, and the southern Pacific 
islands all possess their tree-fe^ns. In Tasmania Afsophtla austfalis 
has been found up to the snow-lovel, and in the humid and mountain- 
ous regions of the trojiics tree-ferns are also found to range up to 
a considerable altitude. The fronds may either contribute to tlu? 
apparent thickne.ss of the stem by leaving more or Ic.ss of their bases, 
which become hardened and persistent, or they may be artieulatcd 
to the stem and fall off, leaving characteristic scars in spiral scries 
upon the stem. Tlie stem is frequently much increased in a])parent 
thickness by the downgrowth of aerial roots, forming a black coating 
several inches or even a foot in thickness, but its esstfntial structure 
diliers little in principle from that familiar in the rhizome of the 
coH.inon bracken (Pteris). To the ring or rather netted cylinder 
of fibrova.scular l^undlcs characteristic of all fernstems scattcnrcl 
internal as well as external bundles arising from these are 
superadded and in a tree-fern the outer bundle give off branches 
to the descending roots from the region where they pass into the 
leaves. 

Tree-ferns are cultivated for their beauty alone; a few, however, 
are of some economic applications, chiefly as sources of starch. 
Thus the beautiful Ahcph.la excelsa of Norfolk Island is said to be 
threatened with extinction for the sake of its sago like pith, whicli 
is greedily eaten by hogs; Cyathea medullaris also furnishes a kind 
of uago to the natives of New Zealand, Queensland and the Pacific 
islands. A Javanese species of Dicksonia (D. chrysotricha) furnishes 
silky hairs, wdiich have been imported as a styptic, and the long 
silky or rather woolly hairs, so abundant on the stem and frond- leaves 
in the various species of Cibotium, have not only been put to a 
similar use, but in the Sandwich Islands furnish wool for stuffing 
mattresses and cushuins, which was formerly an article of export. 
The Tartarian or Agnur, scythicus of old travellers' tales I 

in China and Tartary. is simply the woolly stock of Cibotium \ 
Barometz. which, when dried and inverted, with all sitvc four of its j 
frond- stalks cut away, has a droll resemblance to a toy sheqi. j 

TREE FROG. Many different groups of tailless Batrachians j 
(see Frog) are adapted to arboreal life, which i.s indicated hy 
expansions of the tips of the fingers and toes, adhesive disks which 
assist the animal in climbing on vertical smooth surfaces. These 
disks do not act as suckers, but adhere by rapid and intense 
pressure of the distal phalanx and special muscles upon the low'cr 


surface, w hich is also provided with numerous glands producing, 
a viscous secretion. 

Thol)est-known tree frog is the little Hylaairhore 4 i oi continental 
Europe, rainette of the French, Laubposch of the German.s, 
often kept in glass cylinders provided with a ladder, whidi the 
frog is supposed to ascend or clescc'nd in prevision of the wetither. 
But recent experiments conducted on scienUfic principles show 
that not much reliance can be placed on its prophecies. This 
frog is one of the .smallest of European Batrachians, rarely 
j reaching 2 in. in length; its upper parts arc smooth and shiny, 

I normally of a bright grass-green, which may change rapidly 
I to yellow, brown, olive or black ; .some specimon.s, deprived of the 
! yellow pigment which contributes to form the green colour, are 
.sky-l)luc or turquoise blue; the lower parts are. granulate and 
white. 

The family Hylithie. of wliich the European trei* frog is the txqjc, 
is closely relaiotl to the LtuRiniil w. or true toads, being distingui^ied 
iroiu them by the picseiice ol Iticth in the iqiper jaw aiid by the claw- 
likc slm]>e of the termin.al phalanx of the digits. It is a large family, 
re])resoiited by riboul three hundred speiijs, two himdred and fifty 
of which lieliing to the genus llvla. di.stribuled over Eiirc>]i(', temperate 
.\.sia. North Africa. North and Souili America. J'apua amt Australia. 
Clo.se allies of Hy/d are tlio Xo/oiirnni oi t'entral and Sojilh America, 
ill whicli the feiiude develops a dorsal 1 toed ]>oue]i in wliich llie 
voiing undergo part or the whole of their nietnmor]>hoses. The 
genus Phyllomednsa, also from (‘entral and South AnuM'ica, are 
quadrumanous; the inner linger and the loi* being opposable to the 
others, and the foot being very similar to tlu- hand. 'Phese {i(‘;;s 
dejiosit their .spawn between the leavi's of branches oviihaii' in;; 
water into which the tnrl]ioIes drop and .speml their larval life. 

TREE KANGAROO, any individual of the diprotodont mar- 
supial genus Dendtolagus (see MAKSiiriAhiA). 'I'hrcc spec'.ies are 
inhabitants of New Guinea and the fourth is found in North 
QueenshuuJ. 'riiey differ greatly from all other meinliers of the 
family (Macropodiduc), bein/’; ehielly arboreal in their habits, and 
feeding on liark, leaves and fruit. Their liinder liinhs are 
shorter than in the tria; kangaroos, and tlu ir fore limbs artj longer, 
and more robust, and have vi'.ry strong curved and pointed claws. 
'Fhc liest-known speeies, Luinholtz’ tnu; kangaroo (Dendrolagus 
lumhoUzi)y i.s found in North Queensland. It, was named by 
rn)fes.sor Collett in honour of its discoverer, who do.scrihed it as 
* living on the highest parts of the inoun tains, in tlie den.sest scrub 
I and most inaccessible places. It is hunted by the blacks with 
! trainetl dingoes; the fle.sh is niur:h prized by the blacks, but the 
I prescnct* of a worm between Uie muscles and the skin renders 
I it less inviting to ILuropean.s. 

j TRE£-SHR£W» any of the arboreal iaseclivorous mammals 
I of the genus Tupaia, 1’here are about a dozen .species, widely 
! distributed over the east. There is a general re.scinblancc to 
I s(|uirrels. 'I'he speeies differ chiefly in the size and in colour and 
; length of the fur. Nearly all have long bus! ly tails. Their food 
I consists of insects and fruit, which they usually seek for in the 
I trees. When feeding they often sit on their haunches, holding 
I the food, after the manner of .scjuirrels, hetween thffir foro paws. 

I Tliepcn-tailcd trce-.shrcw( Ptilocercus lo 7 m), from Borneo, Sumatra 
i and tlic Malay Pimirksula, is the strcc.mrl generic representative of 
the family 'J upaiidae. 'l lu? head and body, clotlied in blackish- 
brown fur, are about 6 in. long; the tail, still longer, is black, 
.scaled and sparsely haired for the upper two-thirds, while the 
lower third is fringed on each side with long liairs, mostly white. 

I One shrew from Borneo and a second from the Piiilippines have 
I been referred to a .separate genus under the name Urogale evtvciU 
[ and f/. cylindrura, on account of their uniformly short-haired, in 
I placx* of varied, tails. (See I.nsixtivoha.) 

TREE-WORSHIP, l^rimitive rnan,ob.serving the growth-and 
death of trees, the elasticity of their liranches, the .sensitiveness 
and the annual decay and revival of their foliage, anti<.‘ipated in 
his own way the tendency of modern science to lessen the gulf 
between the animal and tlxj vegetable world. When .sober Greek 
philosophers (Aristotle, Plutarch) thought that trtic.s had percep- 
tions, passions and reason, less profound thinkers may be excu.sed 
for ascribing to them human conceptions and .supernatural 
powers, and for entertaining lielicfs which were entirely rational 
and logical from primitive points of view. These beliefs v/ert 



336 


TREE-WORSHIP 


part of a small stock of fundamental ideas into which scientific 
knowledge of causation did not enter, ideas which persist in one 
form or another over a large portion of the world, and have even 
found a i)lace in the higher religions, inevitably conditioned 
as these positive faiths arc by the soil upon which they flourish J 
In fact, the evidence for tree*worship is almost unmanageably 
large, and since comparative studies do not as yet permit a 
concise and conclusive synopsis of the subject, this article will 
confine itself to some of the more prominent characteristics. 

Numerous popular stories reflect a firmly rooted belief in an 
intimate connexion between a human being and a tree, plant 
or flower. Sometimes a man’s life depends upon the 
hummnLUe, suffers when it withers or is injured, and we 

‘ encounter the idea of the external soul^ already found 
in the Egyptian “Tale of the Two Brothers of at least .3000 years 
ago. Here one of the brothers leaves his heart on the top of the 
flower of the acacia and falls dead when it is cut down. Some- 
times, however, the tree is an index, a mysterious token which 
shows its sympathy with an absent hero by weakening or dying, 
as the man becomes ill or loses his life. These two features very 
easily combine, and they agree in representing a — to us~ 
mysterious sympathy between tree- and human-life, which, as a 
matter of fact, frequently manifests itself in recorded beliefs and 
customs of historical times.- Thus, sometimes the new-born 
child is associated with a newly planted tree with which its life is 
supposed to be bound up; or, on ceremonial occasions (betrothal, 
marriage, ascent to the throne), a personal relationship of this 
kind is instituted by planting trees, upon the fortunes of which 
the career of the individual depends. Sometimes, moreover, 
boughs or plants arc selected and the individual draws omens of 
life and death from the fate of his or her choice. Again, a man will 
put himself into relationship with a tree by depositing upon it 
something which has been in the closest contact with himself 
(hair, clothing, ^c.). This is not so unusual as might appear; 
there are numerous examples of the conviction that a sympathetic, 
relationship continues to subsist between things which have once 
been connected (f.g. a man and his hair), and this may be illus- 
trated especially in magical practices upon material objects which 
arc supposed to aflfcct the former owncr.**^ We have to start then 
with the recognition that the notion of a real inter-connexion 
between human life and trees has never presented any difficulty 
to primitive minds. 

The custom of transferring disease or sickness from men to 
trees is well known.** Sometimes the hair, nails, clothing, &c., 
of a sickly person are fixed to a tree, or thc>' are forcibly inserted 
in a hole in the trunk, or the tree is split and the patient passes 
through the aperture. Where the tree has been thus injured, its 
recovery and that of the patient are often associated. Different 
explanations may be found of such customs which naturally 
take rather different forms among peoples in different grades of 

* In this as in other subjects of comparative religion (see Skkpent- 
woRSHip), the comparative and historical aspects of the proljlcms 
should not be severed from psychology, which investifxatcs tne actual 
mental processes themselves. A nauT rationalism or intellectualism 
which would ridicule or deplore the modern retention of “ primitive " 
ideas has to reckon with the psychology of the modern average 
mental constitution ; a more critical and more sympathetic attitude 
may recognize in religious and in other forms of belief and custom 
the necessary' consequences of a continuous development linking 
together the highest and the lowest conceptions of Ufe. 

8 See the evidence collected by E. S. Hartland, The Legend of 
Perseus (1894-1806), ii.; J. G. I'razer. The Golden Bough (1900), 
iii. 331 sqq., 391 ; and in general, E. Crawler, The Idea of the Soul 
(1909). 

There appears to be a fundamental confusion of association. 
Ukeness and identity, which on p.sychological grounds is quite 
intelligible. It is appropriate to notice the custom of injuring an 
enemy by simply beating a tree-stump over which his nam^'liad 
previously been pronounced (A. B. Ellis, The Eu^e- speaking Peoples of 
the Slave Coast of WVs/ Africa, 1890. p. 98). The folk-lore of the 
“ name “ is widespread and of great antiquity, and certain features 
of it show that a thing (individual or object) and its name were 
not easily disconnected, and that what affected the one affected 
the other. In this case, by pronouncing the name the tree-stump 
for all intents and purposes oecamc the enemv. 

* Hartland ii. 142 sqq.; Frazer iii. 20 sqq. 


civilization. Much depends u|wn the theory of illness. In 
India, for example, when the patient is supposed to be tormented 
by a demon, ceremonies are performed to provide it with a tree 
where it will dwell peacefully without molesting the patient so 
long as the tree is left unharmed.^ Such ideas do not enter, of 
course, when the rite merely removes the illness and selfishly 
endangers the health of those who may approach the tree.® 
Again, sometimes it is clearly felt that the man’s personality has 
been mystically united \\ ith some healthy and sturdy tree, and in 
this case we may often presume that such trees already possessed 
some peculiar reputation. The custom finds an analogy when 
hair, nail-clippings, &c., are hung upon a tree for safety’s sake lest 
they fall into the hands of an enemy who might injure the owner 
by means of them. 

In almost every part of the world travellers have observed the 
custom of hanging objects upon trees in order to establish some 
sort of a relationship between the offerer and the tree. 

Such trees not infrequently adjoin a well or are accom- 
panied by sacred buildings, pillars, &c. Throughout 
Europe, also, a mass of evidence has been collected testifying to 
the lengthy persistence of “ superstitious " practices and beliefs 
concerning them. The trees are known as the scenes of pilgrim- 
ages, ritual ambulation, and the recital of (Christian) prayers. 
Wreaths, ribbons or rags are susi)ended to win favour for sick 
men or cattle, or merely for “good luck.’’ Popular belief 
associates the sites with healing, bewitching, or riiere “ wishing 
and though now perhaps the tree is the object only of some vague 
respect, there are abundant allusions to the earlier vitality of 
coherent and systematic cults." Decayed or fragmentary though 
the features may be in Europe, modern observers have found in 
other parts of the world more organic examples which enable us, 
not ne(!essarily to reconstruct the fragments which have survived 
in the higher religions and civilizations, but at least to understand 
their earlier significance. In India, for example, the Korwas 
hang rags on the trees which form the shrines of the village-gods. 
In Nebraska the object of the custom is to propitiate the super 
natural beings and to procure good weather and hunting. In 
South America Darwin recorded a tree honoured by numerous 
offerings (rags, meat, cigars, &c.); libations were made to it, and 
horses were sacrificed.® If, in this instance, the Gauchos regarded 
the tree, not as the embodiment or abode of Walleechu, but as the 
veiy^ god himself, this is a .subtle but very important transference 
of thought, the failure to realize which has not been confined to 
those who have venerated trees. 

Among the Arabs the sacred trees arc haunted by angels or by 
jimi] sacrifices are made, and the sick who sleep beneath them 
receive prescriptions in their drejims. Here, as 
frequently elsewhere, it is dangerous to pull a bough. 

This dread of damaging special trees is familiar ; Cato 
instructed the woodman to sacrifice to the male or female deity 
before thinning a grove (Dc re rusiica, 139), while in the Homeric 
poem to Aphrodite the tree nymph is wounded when the tree is 
injured, and dies when tlie trunk falls,*^ Early Buddhism decided 
that trees had neither mind nor feeling and might lawfully be cut ; 
but it recognized that certain spirits might reside in them, and 
this the modern natives of India firmly believe. Propitiation is 
made before the sacrilegious axe is laid to the holy trees ; loss of 
life or of wealth and the failure of rain are feared should they be 
wantonl)' cut ; and there are even trees which it is dangerous to 
climb. The Talein of Burma prays to the tree before he cuts it 
do>;vm, and the African woodman will place a fresh sprig upon the 

* W. Crooke, The Popular Religion and Folk-lore of Korihern India 
(1896), ii. 92 sqq.; cf. p. 96, where the demon, the cause of sterility, 
is removed to treevs. 

** Cf, E. B. Tylor, Primitive Culture (1903), ii. 149 scq.; G. L. 
Gomme, Ethnology in Folklore (1892). 141 seq. 

’ Hartland ii. 175 sqq.; Gomme. pp. 85, 94 seq., 102 sqq.. and 
the literature at the end of this article. 

*• Tylor ii, 223 seq. 

® See generally Frazer i. 170 sqq,, Tylor i. 475 sqq., ii. 219 seq. 
For tlie sur\nval of the idea of modern Greece, see J. C. Lawson, 
Modern Greek Folk-lore (191^), p. 158 scq, 

Crooke ii. 77, 87. 90 sqq. 
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Stump a5 a new home for the spirit. In the Gold Coast the silk- 
cotton and odum (poison) trees are especially sacred as the abode 
of tlietwo deities, who are honoured by sacrifices — even of human 
victims ; these indwelt trees must not be cut, and, since all trees 
of these species are under their protection, they can be felled only 
after certain purificator>" ceremonies.^ In general the evidence 
shows that sacred trees must not be injured unless they (/.r. 
their spirits) have been appeased, or means taken to provide the 
occupant with another abode. That the difference between the 
sacred object and the sacred occupant was not always clearl)' 
drawn is quite intelligible from those beliefs of much less rudi- 
mentary religions which confuse the unessential w'ith the 
essential. 

Again, when the jungle-races of India clear the forests, they 
leave behind certain trees which arc carefully protected lest the 
sylvan gods should abandon the locality (('rooke ii. 90). These 
trees embody the local deities muidi in the same way as the north 
European homestead had a tree or a small grove for the guardian- 
.spirit or “ lord of the home,” and they resemble the tree tutelary 
genius of old (jerman villages and the Japanese trees which are 
the terrestrial dwelling-places of the guardian of the hamlets.- 
Such beliefs as these are more significant when tr<;es arc ass(K!iated 
with the spirits of the dead. Trees were planted around graves 
in Greece, and in Roman thought groves were associated with the 
manes of the pious. The Baduyas of the central provinces of 
India worship the souls of their ancestors in groves of Saj trees, 
and this may be supplemented by various modern burial usages 
where the dead are buried in trees, or where the sacred tree of the 
village enshrines the souls of the dead forefathers. Thus among 
the natives of South Nigeria each village has a big tree into which 
the spirits of the dead are supposed to enter; when a woman 
wants a cluld or when a man is sick, sacTifice is made to it, and 
if the Big God ’’ Os6wo who lives in the sky is favourable the 
request is granted.^ 

Often the tree is famous for oracles. Best known, perhaps, is | 
the oak of Dodona tended by priests who slept on the ground. \ 
rormaoi The tall oaks of the <^ld Prussians were inhabited 
Cult* hy gods who gave responses, and so numerous an* 
the examples that the old Hebrew “ terebinth of the teacher ” 
(Gen. xii. 6), and the ‘‘ terebinth of the diviners ” (Judg. 
i\. 37) may reasonably be plactjd in this category. Important 
sacred trees arc also the object of pilgrimage, one of the 
most noteworthy being the branch of the Bo tree at Ceylon 
brought thither l.efore the ("hristian era. ‘ The tree-spirits will 
hold sway over the surrounding forest or district, and the animals 
in tlie locality are often sacred and must not be harm;jd. Thu.s, 
the pigeons at the grove of Dodona, and the Iieasts around the 
north Pmropcan tree-sanctuaries, were left untouched, even as 
the modern Dyak would allow no interference with the snake by 
the side of the bush which enshrined a dead kinsman.^ Sacred 
fires burned before the Lithuanian Perkuno and the Roman j 
Jupiter; both deities were closely associated with the oak, and, 
indeed, the oak seems to have been very commonly used for the 
perpetual holy fires of the Aryans.^' The powers of the tree- 
deitics, though often especially connected with the elements, are 
not necessarily restricted, and the sacred trees can form the centre 
of religious, and sometimes, also, of national life. Such deities 
arc not abstract beings, but are potent and immediate, and the 
cultus is primarily as utilitarian as the duties of life itself. They 
may have their proper ministrants : (a) the chief sanctuary of 
the old Prussians was a holy oak around which lived priests and a 
high priest known as “ God’s mouth (b) in Africa there are | 

1 A. B. ICllis, op, cit. pp. 49 sqq.; cf. further Frazer i. 180, 
182 sqq. 

2 Tylor ii- 225; H. M. Chadwick, “ The Oak and the Thunder- 
1^0(1/* Journ. of the Anthrop. Inst, (1900), pp. 30, 32, 43. 

8 C. Partridge, The Cross Fiver Natives (190.^), p. 273; cf. further 
Crooke ii. 83, 91 ; Tylor ii. 10 scq. ; Frazer i. 178 sqq. ; J . G. Forlon;^, 
Faiths of Man, iii. 446. 

* Tylor ii. 218. and for other examples, pp. 224, 220; W. R. Smith, 
Relwon of the Semites (1804), V- 

» Frazer i. 179, cf. 230. 

8 Ibid, 168; see his Lectures on the Early History of the Kingship 
(1905). PP* 2 ^** 


sacred gi'ovcs into which the priest alone ma>- enter, and (r) 
among the Kissil-Ba.shi (or Kizilbashes) of the UppiT 'I'igris and 
Euphrates, the hol>' tree of the village stands in an enclosure to 
which only the father-priest ha.s access." The trees may be the 
scene of religious festiviils, and - what sometimes goes with thest* 
— of periotiical fairs and markets. Among the Lousiade group in 
British New Guinea the religious feasis are held under the sacred 
tree and a portion is laid aside for l he spirit -occupants. That the 
invisible spirit naturally enjoyed only tlie spiritual part of llu* 
offerings is a belief which ma> have been shared hy others than 
the African negro. ^ Human sacrifice is known on t l\e Slave ('oast 
and in the Ptinjal); it was practised among tlie l)ruids, and at 
Odin's grave at Upsala. It is also said that the pollution of old 
Prussian sacred groves and springs by the intrusion of C hristians 
was atoned for hy human victims. Indeed, to judge fron\ later 
popular custom and tradition, and from the allusion in ancient 
writers, various grisly riles and acts of licentiousness (such as the 
more advanced Hebrew prophets denounci‘d) were hy no means 
unusual features in the imlls of trees and vegidotion.'* 

Although trees have plaj ed so prominent a part in the liislory 
of religions, the utmost caution is necessary in any attempt to 
j estimate the significance of isolated evidence and its Forma of 
relation to the con tern porar)’ thought. Let it suflice Devohp^ 

to notice that in V\'est ICquatorial Africa the death of maat. 

the sacred tree near the temples leads to the abandonment of the 
village, that in Rome the withering of the sacred lig-tn^e of 
Romulus in the Forum (mised the greatest consternation. One 
can now understand in .some measure why so much im|)()rtancc 
sluaild he attached to a vcncniti'd tree, but these examples will 
illustrate the different historiiuil and religious conditions whi(’h 
require study in any investigation of lree-worshi|>. Unfortunately 
one constantly reaclies the jioinl where the am ient writer or tin* 
modern observer has failed to record the recjuired information. 
Moreover, we do not eni'ounter tree-cults at their rise : in every 
ca.se we arrest the evidence at a certain stage of di^vclojiinent. 
It is often imj)o.s.sil)le to ddirmine why cerlain trees are sacred; 
j .sometimes it may lu* that the solitary tree is the surx ivor of a 
I forest or grove, or it has attracted attention from its curious 
j or uncanny form, or again it .stands on a .spot winch has an 
; immemorial reputation for sanctity. The persistence of sacred 
I localities is often to be observed in the East, where more riidi- 
mentar}' forms of irec-culls stand by the side of or outlive hifdujr 
i types of religion. The evolution of sacred trees and of religious 
I beliefs and practices a.s.sociated therewith have not always 
! proceeded along parallel lines. As ideas advanced, the spirit.s 
j a.ssociatefl with tree.s were represented hy posts, idol.s, or masks ; 
altars were added, and the trunk was roughly shaped to represent 
the superhuman occupant. There is reason to b(?lieve tliat the 
last-mentioned transformation has frequently happened in the 
development of iconography. Indeed, the natives of the Antilles 
suppose that certain trees instructed sorcerers to shape their 
trunks into idols, and to instal them in temple-huts where they 
could be worsliipped and could iaspire their priests with oracles.*^ 

’ («) Chadwick 32; (b) Tylor ii. 224; (r) The Standard, Sq)l. 19, 
1004. i’or an African tree-god with priesthood and " wive.s," 
see hUlis, op. cit. j). 

« TyJor li. 216 (citing Wailz, Anthrop, ii, 188). 

» See Golden Hough, i. 171 seq.; Lucan, Phar. iii. 405; P. M. 
Mallet, Northern Antiquities, i. 113. Chadwick 32; and, for the 
survivals, Golden Bough, iii. 345. 

So in Asia Minor where a trt?e hung with rags stands by a rock 
with an ancient " Hittitc representation of lh«5 god of ve> -elation 
(W. M. Ramsay, The Expositor, Nov. 1906, p. 4O1 seep). " Hittile 
religion has long passed away, hut tlu* l<x;alily preserves it.s saertrd 
characte r and presents a form of cult older than the Ilittite " 
civilization itstuf (cf. also the ])ersjstence of the veneration of Irers 
in Palestine in spile of some; four thousand years of history). I'line 
has not l»een a rt?vt rsion to ancient forms of cult in their organic 
entirety, but with the weakening and loss of the positive influences 
in the course of history, then? has liecn no progression, and the 
communities live in siir.plcr conditions and at a simpler stage of 
mental evolution and they are *' childlike " rather tiian “ senile 
or '* decadent." 

” Tvlor, ii. 216. Here one may observe : (a) the virtues oi the tree 
as a whole will l>e retained — as in the; case; of the? relic of a medieval 
saint — in any part of it (cf. ibid. 217; the offshoots of the oak of 
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The development of the beliefs relating to the spirit-occupants 
themselves would take us along (juile another line of inquiry. 
When the tree-spirit was conceived to Ikj of human shape the 
numerous stories which associate trees with men or deities of flesh 
and blood would easily arise; and just as Indian natives have 
gods which arc supposed to dwell in trees, so in higher religions 
we find a Zeus or a Dionysus Endendros, gods, “ occupants of 
trees,** who have been identified with one or other of the leading 
members of a recognized pantheon.^ 

The vicissitudes of the old tree-spirits arc influenced by the 
circumstances of history, Syrian writers speak of a “ king of the 
. forest *’ and of a tall olive tree to the worship of which 

Satan seduced the people. But these “ trees of the 
demons *’ were hewn down by zealous Syrian Chris- 
tians. So also the caliph Omar cut down the tree at y odaibaya 
visited by pilgrims, lest it should be worshipped, and the Council 
of Nantes (a.d. 895) expressly enjoined the destruction of trees 
which were consecrated to demons. Tradition has pre.served 
some recollections of the overthrow of tree-cult in pAiropc. 
Bonifacius destroyed the great oak of Jupiter at Geismar in Hesse, 
and built of the wood a chapel to St Peter. (A similar continuity 
wxis maintained near Hebron when Constantine destroyed the 
idols and altars beneath the oak or terebinth of Abraham at 
Maiiire and replaced them by a basilica.) On the Heinzenberg 
near Zell the Chapel of Our Lady stands where the old tree 
uttered its complaint as the woodman cut it d(^wn ; and at Kil- 
dare {cilldara, church of the oak), “ Saint ** Brigit or Bridget 
built her church under an oak tree.- On the other band, at 
Samosata, the sac-red tree worshipped in Christian times, was 
honoured as the wood of Christ’s cross, and this growth of a new 
^ditionto justify or at least to modify an old survival recurs 
in Palestine where the holy trees, whether adjoining a venerated 
tomb or not, are often connected with the namc^s of saints or 
prophets and sometimes with appropriate traditions. 

It is impossible to do more tlian indicate the outlines of an intricate 
subject which concerns the course of certain fuiulainental idea.s. 
their particular devclopmtmt so lar as trees are concerned, and the 
more accidentiU factors which have infiueiiced these two lines within 
historical times. Several in\portant aspects have been inevitaldy 
ignored, the marriai»e of trees and tree-spirits, the annual teslivals 
at the gniwth and decay of vegetation, ami the evidence for tlic 
association of prominent deities with trce*s])irits. For these features 
and for other general information see espi^eially the works of j. G. 
Frazer {Golden Bough ; Lcciuves on h’iugshify Adonis, Attis and 
Osiris ; Totemism and Exogamy), other liteniture cited in the course 
of this article, and the nuinerous works dealing with primitive 
religious and other customs. Among the most usetnl monographs 
arc those of C. Boctticher. Der UaumkuUns d, Ilellevcn 
VV. Mannhardt, Der Baumhnltus dcr Grrmanen und ihrv Nachbiw- 
stamme (1H75), Antikc Wald- und Peldhultc (T877), for intro- 

ductory study, Mrs |. H. Philpot, The ii^acred Tree, or the Tree in 
Religion and Myth (1807), (S, A. C.) 

TREFOIL (Lat. irilolium, three-leaved plant, Fr. trrfle, Gcr. 
Dreihlatt and Dreihlattbogai), tlie term in Gothic urchitecture I 
given to the ornamental foliation or cusping introduced in the | 
heads of window-lights, tracery, panellings, &c., in which the , 
centre takes the form of a three-lobed leaf, one of the earliest I 
examples being in the plate tracery at AVinchester (1222-1235); | 
see Quatrefoil. 

TREGELLfiS, SAMUEL PRIDEAUX (1813-1875), English 
theologian, was born at Wodchouse Place, near Falmouth, on 
the 30th of January 1813. His parents w'ere Quakers, and he 
himself for many years w^as in communion with the (Darbyitc) 
Plymouth Brethren, but afterwards became a Presbyterian. 

Dodona; the sacred oak of wliicli the Argo was built); also {b) it 
was believed that the divine essence could be made to enter — tran- 
substantiated as it were — into an image (cf. Kanieses II. and his 
iclols; see Breasted, Egypt, Hist, Doc, iii, 179, note; and for analo> 
giOR see Folk-lore, viii, 325). 

^ Even the Hebrews knew of the good-will of " Him who dw’elt 
in the bush ” (Dent, xxxiii. 16). For ideas associating Vahwch 
(]cho^^h) with trees, see ]. G. Frazer, Anihrop, Essays toB, B. Tylor 
(190^). p. 125 seq, 

- See Chadwick 33, 33; Frazer. Lectures, 225; and Hartland ii. 

tree-\vorshi]> taken over by St Marcc 
Etto). Even the temples of Dodona and of Jupiter ^pi- 
tblinus stood on the sites of older tree-worship. 


For a while he worked at the ironworks, Neath Abbey, 
Glamf)rgan, and then set up as a private tutor in Falmouth, 
finally devoting himself to a laborious student life, until he was 
incapacitated by jiaralysis in 1870. He received the LL.D. 
degree from St Andrews and a peitsion of £200 from the civil 
li.st. Tic died at Plymouth on the 24th of April 1875. 

Most of his numerous publications had reference to his great 
critical edition of the New Testament (1857-1872; see Biiile; 
New Te,dammtf Textual Criticism), They include an Account 
of the Printed Text of the Greek New Testament (1854), ^ edition 
of T. II. Ilornc'.s Introduction (iSfx)), and Canon Muratorianus : 
Earliest Catalogue of Books of the New Testament (t8o8). As early 
as 1844 he published an edition of the Book of the Revelation, with 
the (ireek text so revised as to rest almost cnLirtly upon ancient 
evidence. Tregelles w-rotc Heads of Hebrew Grammar (1852), 
translated Go.senius’s Lexicon, and was the author of a li t lie 

work on the Jansenists (1851) and of various works in exq^osition 
of his special eschatological views (Remarks on the Prophetic Visions 
of Daniel, 1852; new eel. 1864). 

TR£gUIER» a port of westwn France, in the department of 
C6tes-du-Nord, 36 m. N.W, of St Brieuc by road. Pop. (1906), 
2605. The port is situated about 5i m. from the English 
Channel at the confluence of two streams that form the Triguicr 
river; it carries on fisliing and a coasting and small foreign 
trade. The cathedral, remarkable in ha\dng three tow^ers over 
the transept, one of which is surmounted by a fine spire, dates 
from the 14th and 15th centuries. It contains the sumptuous 
modern niausoleum of St Yves (d. 1 303), a canon of the cathedral, 
the building of which was largely due to him. To the south of 
the church there is a cloister (latter half of the 15th century) 
with graceful arcades. There is a statue of Ernest Renan, 
a native of the town. Saw-milling, boat-building and flax- 
stripping are c-arried on, together witli trade in cereals, cloth, 
potatoes, &c. 

Tr 4 guier {Trecorum), which dates from the 6th century, grew 
up round a monastery founded by St I’ugclual. In the 9th 
century it became the seat of a bi.shopric, suppressed in 1790. 

^ TREILHARD, JEAN BAPTISTE (1742-T810), French revolu- 
tionist, was born at Brives (Corr^ze). In Paris he gained reputa- 
tion as an avocat at the parlcment, and was a deputy to the 
.state.s-gcneral in 1789. In the Constituent Assembly he show-ed 
great capacity in dealing wnth tlic reorganization of the Church 
and the nationalization of ecclesiastical property. Ineligible, 
like all the members of the t'onstituent Assembly, for the Legis- 
lative Assembly, he became president of the criminal tribunal of 
Paris, but failed through lack of firmness. The department of 
Scine-ei-Oise elected him to the Convention, where he attached 
himself to the groiij) known as the Mountain (^.i^.) and voted for 
the death of Louis XVI. He w^as a member of the committee 
of public safety, and became president of the Convention on 
tlie 27th of December 1792. Under the Directory he entt red 
the Council of the Five Hundred (of which he w’as president 
during the;monlh of Nivosc, year IV.), was a member of the 
Tribunal of Cassation, plenipotentiary at tlic Congress of RasUitt, 
and became a director in the year VI. After the coup d'etat 
of 18 Brumaire he became president of tlie tribunal of appeal 
and councillor of state. He took an important part in drafting 
tlie civil code, the criminal code, the code of civil procedure and 
the commercial code. He died on the ist of December 1810, a 
senator and count of the empire. 

See Bonnal dc " Representants du peuple diRnitfUTes 

par Xajwlcon . . . Treilhard.” in tlie Revue du wionuV cniholiquc 
(7th series, vol. iii., 1900); Giiyot d'Amfrevillc. Vie de J.B, Treilhard 
(Limo-es, r879). 

ITRElTSCHiro, HEINRICH VON (1834-1896), German his- 
torian and political writer, w'as born at Dresden on the 15th of 
September 1834. He was tlie son of an officer in the Saxon 
army who rose to be governor of Konigstein and militar)^ gover- 
nor of Dresden. Young Treitschke was prevented by deafncs.s 
from entering the public seri'ice. After studying at Leipzig 
and Bonn, w’herc he was a pupil of Dahlmann, he established 
hirnself as a privatdoztnt at Leipzig, lecturing on history and 
politics. He at once became very popular with the student.s, 
but his political opininns made it impossible for the Saxon 
government to appoint him to a professorship. He was at that 
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time a strong Liberal; he hoped to see Germany united into a 
single state with a parliamentary government, and that all the 
smaller states would be swept away. In 1863 he was appointed 
pn)lessor at Freiburg; in 1866, at the outlmnik of war, his 
sympathies with Prussia were so strong that be went to Berlin, 
l)e(!ame a Prussian subject, and was appointed editor of the 
Preussische Jahrbucher. A violent article, in which he demanded 
the annexation of llunovcr and Saxony, and attacked with great 
bitterness tlie Saxon royal house, led to an estrangement from 
his father, who enjoyed the w^arm friendship of the king. It was 
only equalled in its ill humour by his attacks on Bavaria in 1870. 
After holding appointments at Kiel and Heidelberg, he w’as in 
1874 made professor at Berlin; he had already in 1871 become 
a member of the Reichstag, and from that time till his death 
in 1896 h(‘ was one of the most prominent figures in tlie city. 
On Sybefs death he succeeded him as editor of the HUtorische 
Zeitschrilt, He luid outgrown his early Liberalism and become 
the (!hief panegyrist of the house of Hohenzollern. He did more 
than any one to mould th(* minds of the rising generation, and he 
carried them with him even in his violent attacks on all opinions 
and all parties w'hich apj)cared in any w^ay to be injurious to 
the rising pow-er of Germany. He supported the government 
in its attempts to subdue by legislation the Socialists, Poles and 
Catholics ; and he W’as one of the few men of eminence who gave 
the sanction of his name to the attacks on the Jews which began 
in 1878. As a strong advoc'ate of colonial expansion he was also 
a bitter enemy of (]rcul Britain, and he was to a large extent 
responsible for the anti-British feeling of German Chauvinism 
during the last years of the 19th century. In the Reichstag 
he had originally b<H‘n a member of tlie National Liberal party, 
but in 1879 he wa.s the first to accept the new (’ommcrcial policy of 
Bismarck, and in hi.s later years he joined the Moderate Conserva- 
tivt?s, but his deafness prevented him from taking a prominent 
part in debate. He died at Berlin on the 28th of April 1896. 

As an historian Treitschke holds a very high place. He 
approached history as a politician and confined himself to those 
pciiods and characters in which great political problems were 
being worked out ; above all, he was a patriotic historian, and 
he ncA'cr wandered far from Prussia. His great achievemciit 
was the History of Germany in the Nineteenth Century, 'fhe 
fir.st volume was published in 1879, and during the next sixteen 
years four more volumes appeared, but at his death he had only 
advanced to the year 1847, The work shows extreme diligence, 
and .scrupulous care in the use of authorities. It is di.scursive and 
l)adly arranged, but it is marked by a power of style, a vigour of 
narrative, and a skill in delineation of character whicli give life to 
the most unattractive period of German history ; notwithslanclin/^ 
the extreme spirit of partisanship and some faults of taste, it will 
remain a remarkable monument of literary ability. Besides ibis 
he wrote a number of biographical and historical essays, as well 
as numerous articles and papers on contemporary politics, of 
which some are valuable contributions to political tliought. 

The most important of the essfiys have been collected muU-r llie 
title Historiacite und politische Aufsdtze (4 vols., Leipzif^, i8nO); 
;i Kt'lcction from liis more controversial writin^.s was made under the 
ulle /.chn Jahre deutsJier Ki.mpfe; in 1890 a new volume up])earod. 
called Deulschfi Kompfe, neue rolfic. After his death his h'ctures 
on political subjects w'cre pu]jli.shed under the title Politik. He 
brouftht out also in 1836 a short volume of j)oeii)S calle<l Voter- 
Uindische Gedichte, and another vclum<! in the lollowiip' year. The 
onlv w’orks translated into English are two pa.mphlets on tlie war 
of 1870, What we demand from France (London, 1870), and The Five- 
teat of the North German Confederation (1870). 

See Schiemann. Heinrich v. Treitschkes Lehr- und Wander jahre, 
(Munich. 1896); Gustav Frvitag und Heinrich v. Treitschke 
im Briefwechsel (Leipzig. 1900); Deutsche Rundschau (Oct. ; 
and article bv J. W. Headlam, IJici. Rev. (Dec. 1S97). (J. W. 11k.) 

TRELAWNY, EDWARD JOHN (1792-1^81;, I ngjLi. .sailor 
and friend of Shelley and Byron, was bom in London on the 
13th of November 1792, the .son of an army officer. After a 
short term in the navy and a naval school, he shipped for Irdi^*, 
but deserted at Bombay. For several years he led an adven- 
turous life in India, but about 1 81 3 returned to England, man led 
and settled down. It was early in 1822 that he met Shehey 
and Byron at Pisa and passed nearly every day with one or 


both of them until the drowning of Shelly and Williams 
on the 8th of July. Jlc it was who superintended the recovery 
and cremation of the bodies, snatching Shelley^s heart from the 
fliuiies, and who added the lines from the Tempest to Ltugh 
Hunt's “ Cor ('ordium and, finally, who supplied the funds 
for Mrs .Shelley's return to England. In 1823 he set out uith 
Byron for Greece, to aid in the struggle for independence, 
Distressed by his conivuinion's dilalorine.ss. Trelawny left him 
and joined the insurgent cliief ()d\ ssen.s and afterwards married 
his .sister lersiUa. While in (charge ol the former's fortivs.s 
on Parnassus he was assaulted by two Englishmen and nearly 
killed. Returning 10 England, he lived for a time m ( ornwall 
with Ids mother and afterwards in l.ondon, where his romantic 
as.sociations, pictun'sqiie person and ugreeable manners made 
him a great social favourite. Permission having fiecn leiiised 
him to write the life of Shelley, he began an tu'count of his own 
life in the Adventures of a Vonnt^er Son (1835), followed much 
later by a .second part : Kccoileclions of Shelley and Uyrmi 
(1858). This gives tin admirable portrait of Shelley, tind a less 
truthful one of E yron. He miirricd a third time, but the irregu- 
larity of his life estranged him from his wife, and he died at 
■ Sompting, near Wortliing, on the 13th of August 1881. His 
ashes were buried in Romo by tlie side of those of Shelley. The 
; old seamati in Millais's picture, “ 'I'lie Nortli-West Passage,” in 
the 'late Gallery, London, gives n portrait of him. 

Sec the Lettc s- of lutward /. Trelawny, edited with Introdurlion 
by H. Buxton .'orman, t'.B. (19T0). 

TRELAWNY, SIR JONATHAN, Bart. (1650-1721), English 
; prelate, was a younger son of Sir Jonathan Trelawny, liart. 
(1624-1685), a member of a very old (‘ornish family, and was 
lK)rn at Pelynt in (Cornwall on tlie 24th of March j 650. Educated 
, at Westminster School and ai Christ C’lmrch, Oxford, Trelawny 
i took holy orders in 1673, ami in 1685, his elder brother having 
I died in 1680, becann? third I ironet in succe.ssion to Jii.s father. 
Having nuidered good servi< to James 11 . during MoninoutlPs 
rebellion, Trelawny was consv crated bishop of Bristol on the 8th 
of November 1685. He was loyal to King James until the first 
declaration of indnlg(‘nce in April 1687, wlien, as a bi.shoj), he 
ii.sed his influenctr with his (‘lergy against the king, and, as a 
Cornish landowner, re.sisled the attempt to asseinhlt? a packed 
parliament. In May 1O88 'rrelawny signed the; petition against 
the second declaration of imliilgem’e, and in the following month 
was imprisoned in the 'Power of Loficlon with Archbishop San- 
croft and five other bishops, sharing their triumphant ae(|uitlal. 
In .spite of Burnet’s a.sscrlion, it is probable that Trelawny did 
I not .sign the invitation to William of Orange, although he cer- 
! tainly welc()m(;d his army into Bristol. Before this James 11 ., 
j anxious to regain the bishop’s support, had nominated him to 
the see of Exeter; but 'JYelawny lost nothing, as this apfiointrncnt 
was almost at once confirmed by William HI. lJnlik(; five; of 
his colleagues among the ‘‘ seven bishops,*’ Trelawny took the 
oaths of allegiance to William and Mary; but he was soon 
estrang<;d from the new king and sided with the princess Anne, 
who showed him some favour after she became queen. In 1707 
Trelawny was appoinbrd bishop of Wim’hester and became 
prelate of the Order of tlie Garter, but henceforward he took very 
little part in politics. He di(;d at his residence at Chelsea on 
the 19th of July 1721, and was buried at J’elynt. His wife was 
Rebecca (d. 1710), daughter of Thomas Hole of Bascombe, 
Devon, by whom h«; had a family of six soils and six daughters. 
Hi.s eldest son, John, the 4th baronet, died without sons in 1 756, 
and the present baronet is desfrended from the bishop’s brother, 

I . Henry (d. 1702). Another of hi.s .soils was Edward Trelawny 
: (1699-1754), governor of Jamaica from 1738 to 1752. When 
I liishop of Exeter, Trelawny, a.s visitor of Exeter College, Oxford, 
j deprived the rector of hi.s office, a .sentem:e which was upheld on 
appeal hy the Hou.se of Lords; and when bishop of Winchester 
he completed the rebuilding of Wolve.scy Palace. Trelawny is 
the hero, or one of the heroes, of the refrain : — 

"And shall Trelawny die, 

Here’s twenty thousand (.'orniShmeU 
Will know the reason why.” 
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These words were sung by the men of Cornwall, who seem to 
have assembled during tlie bishop’s short imprisonment in 1688. 
It is probable, however, that a similar threat was heard in 1628, 
when John Trclawny (1592-1665), grandfather of the bishop, was 
imprisoned by the House of Commons for opposing the election 
of Sir John Eliot to parliament. The “ Song of the Western 
Men,'’ which contains the above refrain, was composed in 1825 
by R. S. Hawker. 

TREMATODES, or flukes (as they are called from their 
fish-likc shape), one of the three classes that compose the phylum 
Plalyelmia They arc flattened organisms provided with 

two or more suckers, hence their name (riyqfiaTutSrj^, pierc<;d with 
holes), and are exclusively parasitic both in their earlier and 
mature stages of life. Their structure has undergone little de- 
generation in connexion with this habit, and may be compared 
organ for organ with that of the Planarians {q.v). The chief 
peculiarities that distinguish Trematodes from their free-living 
allies, the Turbellaria, are the development of adhering organs 
for attachment to tlie tissues of the host; the replacement of 
tlic primitively ciliated epidermis by a thick cuticular layer and 
deeply sunk cells to ensure protection against the solvent action 
of the host; and (in one large order) a prolonged and peculiar 
life-history. The only organs that exhibit any sign of degenera- 


I and sub-terminal sucker or between two adoral suckers, but in 
i Gasterosiomum and its allies it is mid-ventral. A second sucker 
of variable size and shape lies behind the oral one. In the ecto- 
I parasitic Trematodes this jxxst-oral sucker is a com])lcx disk placed 
near the hinder end and j)rovi(lecl with suckcrlets, hfK)ks and a 
; musculature arising, from a special skeleton. In the majority ol 
1 cndojiarasitic forms it is merely a muscular dislc just Ixihind the 
mouth ; but in the Aspidoculylea this sucker forms a musculctr 
ribbed .*?ole extending over the greater part of the ventral surface 
(fig. 7 )- 

The anterior and posterior ends o£ the body are well defined. 
The former is .specially modified in a few genera in a maniu?r analogous 
; to the " proboscis " of certain Rhabdocoel Turbellaria. Thus in the 
recently discovered arctic genus Prosorhynchus tlie muscular and 
; glandular extremity is protrusible. but in the allied Gastefosiomum 
! this organ is represented by a sucker with fimbriated or tentacular 
: margins. Another form. Rhopalophorus, has two ce}>halic tentacles 
I that arc retractile and covered with hooks. The chief genital pore 
i is placed anteriorly between th(? oral sucker and the ventral one. 

I and is posterior only in Holo.stomidae, Gastcrostomidae and a few 
I Distomidae. Usually this ai>crturc is median, but occasionally 
asymmetrical. P>oth male and female gonodiicts open through a coin- 
! iiibn atrium to tlio exterior by this pore, but in three bisexual genera 
j the male and female ducts arc developed in separate indiviiluals 
, (Hilharsia, Didymogoon, KoelHkeria). A single or paired accessory 
gonopore is met with in many Trematodes just as in certain Turbef- 
laria (c.g. Cylindroslomum, Tri^onopovus), 'J'his acccs.sory pore is 
not of uniform significance. In ectoparasitic Tnunatodes it is paired 
and usually ventral (iig. 4 15 , v), but the two apertures may run 
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lion are those of sense, but in the ectoparasitic Irematodes simple i into one. and may also open dorsjdly (Hrxarofyle), In this group. 


eyc-Iike structuras are present and perhaps serve as organs of tern 
pcraUire. The class as a whole is linked to the 7 urbdlaria not 
only by its similarity of structure, but by the iiit rmediation of 
the singular class the Tcmnoccplialoidca (sec Pian .\rians), which 
in habit and in organization form an almost ideal annccLant 
group. 

External Characters. — The body, which varies in len.gth from a 
few millimetres to a couple of feet, is usuallj' oval and llattencd. In 
certain genera the mar dns arc in olded either along their whole 
length (the male of Schi.stostomu, ? haematobium ; fig. 0. A) or 
anteriorly only {Holo.stomidae). ' he anterior third of the? body 
is attenuated and sharjily marked oil from the bulbous trunk in 
itidymazoon, 'rrematodes neven* (' hibii segmentation, though a 
superficial annulation may ocr e,ii, in Udmclta, 

The ventral surface is characterized by one or more suckers and 
apertures. The mouth lies usually in the centre of the anterior 

mo. 



d lem Cafulfruige Natural History, vol. ii, “ Worms, &c,," 
by ixjrmihsioM of M;inuillun & Co., l.iil.) 

Fig. 1. — A Group of TrematcKles. 

A, NematohothHum filarina, two specimens (a anil b) from the Tunny. 
15 , Udonella cali^orum, attached to the ova of the copet>od Caligus. C, 
i'.pibdella hippoglossi (from Halibut) ; ms, the two adoral suckers with the 
uiouth (w) ijetwcen them; ps, ventral sucker; ot», ovaiy; te testes. l.>, 
Octobothrium merlangi; ms, oral sucker; int» intestine; 5^:; posterior suckers; 
I:y, yolk-glands. 


the accevs.s«r)»- gonopore is the opening of the '* vagina,'* in contradis- 
tinction to the median and atrial opening of the uterus which is a 
** l)irth“por(‘.'* In most endoparasitic 'I'remutodes the accessory 
gonopore is a median and dorsal structuri-. It is the opening (>1 
Laurer's canal and is homologous not with that ot the '^\'apina '* 
just mentioned, but with a totally distinct structure — the “ yolk- 
receptacle '* — which in ectojiarasitic forms di.scharges into the ^ ut 
instead of I0 the c.xtcnor (see iig, 3), 

The excretory pore is terminal anfl po.sterior in cndojiiirasitic 
forms : paired, anterior aiul ilor.s:il in the ectoparasitic class. 
Parasitic llabits.-^Thu Trematodes with few exceptions select 
a vertebrate for their host. Spealdng generally each sjiecies of 
parasite has a particular host, upon the blood of which it nourishes 
itself and matures its reproductive organs. This .strange partiality is 
now to some extent intelligible. Jt has been .shown in the maiiiuials 
that blood-relationship, in the strict and literal sense, holds good. 
The blood of most sjiecies behaves differentially towards prccijiitant-s, 
and it is therefore concfuyablc that when bhunl is u.sed a.s 
food and is elaborated into special compounds for the* 
nutrition of the reproductive organs of a parasite, these 
specific or larger diffcrence.s in the blood of animal hosts 
may prevent tlie ripening of the gonads of a widely dirt used 

f iarasitc ami only one jiarticular kind of blood prove suitable, 
t would seem that the Trematodes present various degree.-^ 
of such aclajitation, for whilst some — e,g. the common liver* 
fluke (Distomum hcpaticum) - mature equally well in the 
bile-ducts of a man as in those of a sheep or rabbit, others 
and in fact the majority are restricted apiiarcntly to one 
host. It must, however, be borne in mind that a 'IVeiiia 
tode may develop in an “ aberrant *' mann(?rin one host and 
“ normally " in another; and unless we knew the initial 
stock, the two forms would be regarded as distinct sjiecies, 
each with its own liost. 

The position of the 'J'rematode on its host is of far-reaching 
importance. If ectopara.sitic and attached to the skin, 
apertures or gills, the Trematode adopts more elaborate 
a(lliesi\'e organs and unilerg<H»s a less complex development 
tlian are reijuired fer the endoparasitic members of the 
class. The latter are almost invariably swallowed by 
their host in an immature .slate with its food, and froiii 
the stomach or intestine they work their way into the 
lungs, liver, body-cavity or Idood vessels. These endo- 
parasites have a' peculiar lar\’al development, the results of 
which are to increase their iiiimbors and enhance tht* 
opportunity of their gaining the necessarily remote station 
in some fresh individual host, ft is usual to con.sidcr the 
ectoparasitic habit as leading up to the endoparasitic one. 
I'rom what we know of the Platyelmia. however, it i.-' 
more probable that the two ai’e quite independent anil 
have iK'cn evolved se])araLely. 

The influence of Trematodes on their hosts is a varied 
one. l^robably all of them secrete an active poi.son by the 
aid of their glands, but tlie ertects of these substances are not 
readily perceptible. In addition to this, they constitute a 
drain upon the blood which may result in anaemia. If pre- 
sent in large numbers they may give rise to obstniction 
of the liver ducts or to infliimmation of other ti.ssues. The 
most important of the Trematodes in its effect on man is 
i^i hislostvmum {BHharzia). This parasite is one of the pi:ig ues 
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of Africa. In Egypt 30 % of the natives are affected by hacmaturia 
which arises from congestion of the bladder consequent ujxm the 
attacks of this animal. The noxious influence of Trematodcs is. 
moreover, not confined to their mature phase of life. Tlie rapid 
multiplication that takes place in the larval stage of nearlv all 
ciidojiarasitic forms affects the tissues of the “ intenuediate " host 
in u liich they live. Jn most cases this i.s a mollusc, and the larvae 
bore their way into the most diverse organs, often accumulating to 
such an extent as to give a distinctly orange colour to an otherwise 
colourless tissue, and to cause the demolition of particular structures 
f.g. the iiver and gonad. Perhaps the most remarkable of these 
effects is that produced by the larvae of Gasierostomunt. These 
organisms live in cockles, oysters and other lamellibranchs and they 
so affect the gonads of the.se molluscs as to castrate and sterilize 
their host. A different but still more interesting result is jiroduccd 
by these Trematode larvae on certain lamellibranchs. 1 'he produc- 
tion of pearls by oysters and mussels is common knowledge, but it 
is only recently that the origin of i)carls has been traced and admitted 
to b(‘’duf to inflammation set up by a parasite. In the case of the 
pearl oyster thi.s parasite is a ce.stotle larva, hut in the less valuable 
but no’leswS genuine pearl produced by Mytilns, &c., the nucleus is 
a Trematode-larva (Jaino.son). 



Fio. 2. 

A, Fasciola hepatica, from the ventral surface ( y 2) ; the alimen- 
tary and ner\'ous systems only shown on the left side of the figure, 
the excretoiy^ only on the right ; right main branch of the 
intestine; diverticulum; lateral ganglion; n, lateral nerve; 
0, mouth; p, pharynx; s, ventral sucker; cs, cirrus sac; d, left 
anterior dorsal excrc?tory ves.sel; m, main ve.ssel; v, left anterior 
ventral trunk ; x. excretory pore. 

13 , anterior portion more highly magnift<.*d (from Marshall and 
Hurst, after Sommer); cs, cirrus sac; d, ductus cjaculatorius; 
/, female aperture; a, ovary; od, oviduct; p, penis; .v, shell gland; 
t, anterior testis; u, uterus; va. vp, vasa dcierentia; vs, vesicula 
seminaiis; y, yolk gland; yd, its duct. 

C, genital sinus and ncightiouring parts (from Sommer) ; a, ventral 
sucker; b, cirrus sac; c, genital pore; d, evaginated cirrus sac; 
e, end of vagina; /, vasa deferentia; vesicula seminali.s; h, duc- 
tus cjaculatorius ; i, accessory gland. 

D, a flamc-cell from the excretor>^ apparatus, highly magnified 
(from Fraipont). 

H, cgi.; of Fasciola hepatica, (X 330; from Thomas.) 

Structure. — The anatomical structure of the Treinatodes i.s fairly 

uniform (Braun). The Ixidy is env'eloped by a thick striated 

P rotective cuticle which is frequently raised into hooks or spines. 

n Disiomum acanthocephalum the cuticle forms circlets of large 
and small hooks at the anterior end, somev/hat as in Ce:jtodes. 
The epidermis has lost its connected epithelial character and its 
cilia, and the isolated cells have become sunk inw'ards retaining their 


attachment to the innermost cuticular layer by slender proces.ses. 
Tliis layer also forms the attachment for the muscles of which 
there are two enx elopiiig coats, a circular and a longitudinal layer 
and also dorso-veiitral fibres. 1'he muscles an? remarkable lor 1w<» 
rca.sons. They occasionallv exhibit striation ami originati* from 
large branched cells, the nucleus and unmodified part of whicli 
form conspicuous elements. The digestive sy.slem con.sists of ;• 
simple or bifurcated sac, opening through the nioulli by means 01 
a “ pharynx bulbosus," aiiapted to act primarily as a sucUer, and 
secondarily, when drawing blood, as an as]»irator. Itcdween the 
blind gut and the cuticle i.s a reticular branched tissue which foriu;^ 
the chief substance of the luxly. Tliis is ihe mesenchynui. A ' 
in other Platyelmia the elements of this tissue undergo the most 
varied ditlcrchtiation. 'Die main mass of it tonus a s])ongy vacuo- 
lated matrix, but some of the cells liecome glamlular ami o]i(‘n bv 
pore.s on the surface of the cuticle, others bocoiut.- ** flame cells *’ 
(fig. 2, D) and canaliculi of the excretory system as in 'rurbellai ia. 
others a.gain mii.scle-cclls. ICmbedded in the matrix lies the eom 
}>lex genitid apparatus compoiicd usually of both male and teinale 
reproductiv(‘ organs (fig. j. H). The former consist of one ])air 01 
more of ve.sicular testes communicating liv line duels with a vesiculi 
.seminaiis. hVom this point a glamlular tube runs to the genital 
atrium and during the last part of its course is converted into an 
evcrsible hooked “ cirrus ” or tu ni.s. The female organs consist of 
distinct ovaries and voll; elands, the ducts of whicii unite in the 
neighbourhood of a " shell gluml " or " ootvpe," lien* the two 
elements, ovum ami yolk cells, are surroumh'il by a shell of oiien nlate 
('r ol spindle-capped types, ('oincidentlv, to allow of lertili/alioa 
ami the escajie of exctvss of yolk, ami of s])ennato/oa. other accessor v 
ducts open at this point. Thus in ert()]>arasltic Trematodcs, Use 
])aii‘etl vagina transmits sj»ermat.ozoa to the eg,;: ; and a canal carru , 
oil vc»lk from thi.s jioint of junction either to the gut for ivsorjd ion 
or to the exterior for exudation. This «luct (Lanier’s canal) i ; 
ssometime.*; rudiim'ntary and ends blindly bimeath the skin. The 
fertili/ed ova. provided with yolk ami a .sliell. art? m^xl transferred 
to the ** uterus " along which lliey travel it) the exterior, lit (he 
enrloparas itic treinatodes the ultTiis i.s (lie only pa.ssav.e by whi(?li 
fertilization can be ellected, and in cases ol cross and .self iinpieg 
natitui this thief is plivsiologically a vat.dna. Lastly, tlit* ncrvoii.' 
.sy.stem is well dt?veIop( (l and consists of a ])air of well-marked ami 
interconnected ganglia pl.nced m?ar the anterior end and dorsal 
to tlie oesopliagus, I'Knu these ganglia, n(‘rvc?-tracts ])rovidetl with 
ganglion- cells are given off. Of these (here are three on t'ach sith- 
of the body : a larfg* v(?ntrj»l tract, smalli?r lateral st.ramls ami 
tior.sal ones. From tlu'se Irm ts a filexus of nerve-ftl>res is dt v idoped 
ill connexion with tlu? musculature nml cuticle. 

The Trematodcs are divid(*d into thret* orders, primarily (list in 
guislied by the characltT of their suckers, yiz, : lleterocotvlca, 
Aspidocotylea and Malacocotvlen. 

Order 1. Heterocoivlca. • lutoparasil ic Trematodcs, in which a 
largo posterior adhesive a]))»aratus is present and is usually accom 
paiiied by a pair of .suckers jilacetl anteriorly in relation to the moiilh. 
The large po.sterjor organ of allacliment is usuallv wheel shafied 
and pri>vided with hooks ; but the ridgtJS may become .'■‘eparated 




F^g. 3. — l^iafTammalic; firojectioas to show the rclalion.s of the 
female roprcKluctive ducts; A. in the Malacocotylea ; L, in the 
lleterocotvlca. The ovary (a) leads into {hh) the rividuct. which is 
joined at‘(i;d by tlie duct of the yolk glands (A). Tn li it is also 
joined by a paired vagina (hh) and |jy the " viteno-inlcstina.l duct 
(Laurer's canal), /. (c) Shell -glands ; (d) ootype ; (t) uterus; 

(1^) median- vitello-duct ; (*, t) intestine. 
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into a number of independent suckers set on a disk or "cotylo- 
phore.” Eye* spots arc general and the nervous system maintains a 
primitive diffused condition. Ti»e excretory system opens to the 
exterior by a pair of dorsaJ pores at the level of the pharynx. 
The arc comparatively few, and development is direct, the 
embryo after roachini; its Iibst remainini^' attached to it for life. 

AH the members of this order are parasitic on aquatic vertebrates 
and in rare cases dcri'^c their food from a vert(;brate host indirectly 
])y means of anoHier invertebrate parasite (e.ff. Udonella occurs on 
parasitic Crustacea). They are transparent lea.f-like organisms and 
may often be found attached to the skin, lucnith. nostrils or j^ills 
of fish; on the skin and bladder of Amphibia; and on tho.se of certain 
Kept ilia. Polysiomum integeyrimum (fii* . 3) occurs commonly in 
the “bladder" of frogs and toads ; Diployoon on the skin of the 
minnow; Gyiodactylus (fn.:s. 5. (») on the pills of various frc.«h-water 
fish; and a larpe nunioer of penera occur cm the skin, cloaca and gills 
of Elasmobranch.s and other marine fish. They ingesf, the mucu.s 
and, to some c'xtcnt, the blood of their host by the aid of a sucking 
pharynx through which the food passes into the Infurcated ali- 
mentary sac and its branched caeca,. 

The life-history of this order offers many points of interest. The 
eggs are stall<c‘d and provided with chitinbid often opcreubite shell. 
Each shell contains a sinide ovum and a mass of yolk-cells. In 
most cases the eggs arc attached to the host, but in Polystomum 
the eggs are laid in water. The egg of Gyrodactylus develops in 
the body of the parent. 



(I’limi b.'inki-.slrr s Trvnthv on pt. iv.) 


J'lG. — Schematic figures of a Heterocotylean Trematodc to 

illustrate its structure (alter Ikhdiam). 

A. Dorsal view showing tlic ner- re])ro(luctive sy.stein ; C. 

vous system and digestive Cirrus; H, hooks cm the ven 

system ; a, mouth ; h, tral sucker; 1, small piece 

])harvnx ; r, d, €, gut ; of the intestine to show its 

jmst-gonital union of two connexion with the repro 

limbs of gut ; /, oxcretoiy ductivc organs by the 

pore; g. vaginal pore; h, narrow duct that passes 

/, k, brain and nerves; I, from it to the union of tl\c 

dorsal nerves; m, ventral vaginae ; M, mouth ; O. 

nervi‘s; w. a doral sucker; e, ovary; S, oral sucker; SC. 

jmsterior sucki'r ; p, hooks sucUbr ; Sll, shell gland ; 

on posterior sucker ; r, T, Testis ; U, uterus ; V. 

viteilo* intestinal duct. vaginal pore ; Y, yolk- 

B, Ventral view showing the gland. 

riic further history of the animal is only known in a few cases. 
polysiomum hatches out six weeks after ovi-position as a minute 
larva (’3 mm. long,) capable of swimming freely for a short time by 
the aid of five girdles of ciliated cells. If in the course of the first 
twenty-four hours this larva meet wdth a tadpole it attaches itself 
at once and undergoes further development. If unsuccessful it 
dies. In the former case the larva creeps along the tad]>ole until 
it reaches the branchial opening into which it darts, fixes its sucker, 
and then throws olT its cilia. Us further development takes jdace 
partly in the V>ranrhial chamber and partly in the bladder, which, 
it reaches by travelling the whole length of the alimentar>’’ canal. 
In the former position the suckers are developed and growth pro- 
ceeds for 8 to 10 weeks until the metamorphosis of its host. In tlie 
bladder it remains for tliree years before attaining maturity. S 5 ome- 
times the PolystomumAarva attaches itself to a young tadpole, and 
in that case grows so rapidly as to become mature in five w’eeks. 
These Polystomum deposit their eggs in the brancliial chamber and 
die at the metamorphosis of their host. They differ structurally 


from the normal form in being capable of self-fertilization only, 
and in the shape and details of tlicir s]>ermatozoa. 
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Fig. 5. 

A, Diploitoon paradoxim; two united specimens, 

il, Polystowmn intcgerrimum, (x about 100; after Zeller.) 

C, Microcotylc mormyri, ( x 7.) 

D, E, Two views of the chitinous framew'ork of a sucker of 

helones\ highly magnified (after Lorenz). 

F, Aspidogaster conchicola, (x about 25; after Aubert.) 

G. Gyrodactylus elegavs, (x about 80; after Wa, goner.) 

The life-history of Diplozoon (fig. 3) is remarkable in that hvo 
larvae (the so-called Diporpae) unite and fuse permanently 
info an X-sliaped organism, l^nless this occur.s. the develop- 
ment of the larvae is soon arrested. ^ 

'riie ciliated stage is only capable 
of free life for five or six hours, and > 'aN 
if at the end of that time it has not 
encountered and attached itself to a \V\ 'V \ 

iriinnow. it dies. If wsucce.ssful. the larva \ V 

throws off its cilia and develops a dorsal \ 

papilla, a me<lian ventral sucker and an 
additional ])air of lateral suckers. Then Hi ; 

tlic Diporpa sla,L:i‘ is attained. This / i 'l \ 

sta.ge is Cii])able of isolated existence for / ; j 

two or three months but remains imma- ^ . 1 - 

lure. Should it, however, encounter f. ,:A ^ 

another Diporpa, the mid-ventral sucker /r ^ 

of cither is ajiplied to the dorsal papilla ^ J .J 

of the other, and complete fusion takes cmi-b-i T f ^ .n 

place across the junction. The com- V ^ w il 

pound organism now de\'elops two sets b 

of intcr-connectod gtmitalia and becomes V. 

a Diplozoon. 

Gyrodactylus produces only one large ' 
egg at a time and this develops in situ 
Into an embryo : l>ut wdthin this embryo J. 

another appears before the first leaves • " t ' 

the parent. This anomalous phenomenon 
is still obscure, for we do not yt‘t know J 

whether the second embryo is developed 
sexually or asoxiially from the first. 

Von Linstow' has indeed suggested that 

Gyrodactylus i.s a larval form capable of r I ^ 

reproduction by an asc.xiial method. ' 

Order 3 . A spidocotvlca . — Endoparasitic ^ Nonlm.nnn. From 
Trematodes provided with large t." 

ventral sucker which is almost co-exten- mi.ssion of Macmiiliiui & Co., 
sive with the lower surface of the bodv Ltd.) 
and is di\’ided into rectangular compart- Ftg. 6. — Gyrodactylus 
ments. The alimentary sac is simple elegans from the fins of 
and devoid of caeca. The development the Stickleback ; emb. em- 
is direct. br^^o. ( x loc.) 


"■4wj 




(After V, Nordin.nnn. From 
AWm^h/ J/ittcry, 
voL ii. “ \Vormi>, &c,” ^ par* 
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(After Monticclii. From 
Lankesier'fi freatisc on 
Z oology y pt, iv.) 

Fig, 7. — Aspido' 
easUr conchicola ; 
ventral aspect ; a, 
mouth ; b, marginal 
<<ense organs. 


These Trematodes occur in the alimentary canal and adjacent 
organs of Mollusca, the gall-bladdor of Chimaera, and the intestine 
of C^helonia and of certain hsh. Aspidogasier 
conchicoia is a form not uncommon in Anodon. 
Unio and certain fresh>\valer Gastropods. 
When young it is found in the intestine, but 
becomes mature in " Keber's organ " and the 
pericardium. An allied form (A. mar gar it- 
i ferae) occurs in the pericardium of the Ceylon 
pearl-oyster (9). 

This order differs in several points from tlie 
preceding one. The excretory system is highly 
developed and opens at the’ posterior ex- 
tremity by a paired muscular bladder. The 
testis is a single compact organ, h'rom the 
oviduct a long duct full of yolk passes l>ack- 
wards almost to the hinder end of the IxmIv 
and ends blindly in a glolnilar dilatation just 
below the skin. This structure is regarded 
a.s the homologue of a canal (Laurer’s canal) 
which in the Heterocotylea opens into the 
intestine and so get.s rid of the excess of yolk. 
The life-hi.story of the order is almo.st un- 
known, but at the time ol hatching the young 
Aspidocotyloan has an oral sucker at the 
anterior extremity and an equally simple 
post-oral one at the other, thus re.scinMiiig 
the members of the next order. Subsequently 
the body grows backwards and the ventral 
sucker comes to occupy a relati\'ely more 
anterior position. Concomitantly its cavity is sub-divided by 
tran.svcrse ridges into a single nnv and later on into paired rows 
of compartments. A ctirioiis form {Stichocotyle) described in an 
immature condition by Cunningham from the lobster and Nta* 
w^av lobster probably belongs to this order. 

Order 3. Malacocotylea (Dislomae, Lcuck : Digenea v. Fen.). 
Endoparasitic Trematodes with a variable adhe.siv'e apparatus. 
The oral sucker may alone be present (Monostomidae). more usually 
a second is develojjed on thcj under surface, but may be mid-ventral 
(Di-stomidac) or terminal. It is posterior (Amphistomidae), or 
anterior (Gasterostomidao). In addition to these suckers the sid(?s 
of the anterior region may bt?coaie infolded and givti rise to an 
accessory adhesive organ* (Holostoraidae). In all these families 
spines and glandular ])apillac may be super-added. 'I‘he intestinal 
sac has become bifid and is usually devoid of branches, 'i'hc excretory 
system is highly developed ; the larger collecting ducts are elaborately 
looped and open posteriorly by a sinclc terminal aperture. A canal 
(Laurer's canal) leads from the oviduct or yolk-duct to the dorsal 
surface. The development is indirect. From the egg a larva arises. 
This enters a temporary host. 1 lere it gives rise by a peculiar process 
to numerous individuals of a second larval form, and those usually 
produce a third form from which the minute immature Trematodc 
IS developed. In this manner a single egg may give rise to a large 
number of sexual individuals. The larvae usually live in Molluscs, 
the mature worni in vertebrates, and the imiuature but 
morphosed Trematodc in either host and also in pelagic and littoral 
marine and fresh -water invertebrates. 

The Malacocotylea occur in all classes of vertebrates. They 
are usually found in the alimentary canal or its appendages but 
occasionally work the.ir way into the sertjus cavities, nervous system 
and blood vessels. Fourteen s])ccies belonging to five genera have 
been found in man, but only one [Schii^tostoinum {HiDuiyzia) hae- 
matobium^ is of serious medical importance, the others being rare 
and occasioned by w'ant of cleanliness and close association w'ith 
infected domestic animals. Dome.stic animals suffer jicriodicaily 
to a much greater extent. The liver-fluke {Distomum hepaticum) 
unlike most Trematodes flouriwShes in a w ide range of }io.sts and inff?ct.s 
man, horse, deer, oxen, sheep, jng, rabbit and kangaroo. Sheep, how- 
ever, .suffer most from this parasite and from tlie allied 1). magnum. 
The former fluke is found in Europe, North Africa, Abyssinia, North 
A.sia, Soutli America, Australia and tlie Hawaiian I.sland.s; the latter 
in the United States. Wet .summers arc followed by an acute 
outbreak of liver rot amongst shee]> and this, together with the 
effects of other diseases that accompany wet seasons, cause the 
death of vast numbers of sheep, the numbers from both sources being 
estimated in bad years at from i J to 3 millions in England alone. 
The anatomy of IHstomum hepaticum is fully described in many 
accessible memoirs [Sommer (10), Marshall and Hurst, Braun (3)]. 
It has been show n that this parasite feeds upon tlie blood, not the 
bile of its host, though it occurs mainly in the bile ducts. 

7 'hc life-histories of the Malacocotylea form the most interesting 
feature of the order. The majority of species arc hermaphrodite 
and many are capable of self-impregnation. In thescr, the male 
organs lipcn before the ova and b^iermatozoa may pass into the 
uterus before the external pore is formed (Looss). A few species, 
however, arc bisexual, e,g. Schisto&tomum {Dilharsia) haematohium, 
in wliich the male is larger than the female and encloses the hitter 
in a ventral canal ; KoMkeria fiHcolle, Rud (JJisiomum okeniiy Kdll), 
which also occurs in pairs, a l^ge female and a small male bei^^ 
found together encysted in the branchial chamber of Urama raft : 


^d Didymotoon thynni {Mcnostomum hipartitum) which occurs 
in pairs fused for tlu'grearer nait of thtir length and only free 
anteriorly; the larger iiulivitlual is the female. 

The egg cousists of a (ertilired ovum and a mass of yolk-cells. 
Segmentation takes place during its jiassiige down the uterus, i ho 
result of this j)rocess is a luinulo i>void embryo cousi.sting ol a stdid 
mass of colls suiTounded by a loUiclo of fUitloncd yolk-colls, 'J’ljo 
central mass soon becomes ditterentiab'ij into an outer e).iileniial 
and a dermal la>'er ol tlat-eclls. Some of the central cells rcnmiii 
in clumps as germ- balls,’' ollier.s loiiu a luesonejiyma m which 
flame-cells arise; others again gi\e use to muscles; and at the 
thicker end ot llio boily, rudiments ol the br.nn and digestive .sy.stem 
are observable. A pair ot '* eye-spots deselops immediately over 
the brain. If th» egg with its coiUaiued euihiyo tails into water 



(All front Maishull aiu) Hiiist, uftitr ’I'hom.'u.) 

Fi(i. 8. - live stages in the lifo-lji.slory of Fasciola hcpatha\ ail 
highly magiii/ied. 

A, The free-swimming embryo. M, A .sj^oroeyvSt containing young 
rediae. C, A yt'ung redia, the diirestivc tract .shaded, i >, Ai! 
adult redia, containing a daughter retlia, two almost nuitiire 
cercariae, and germs. JC, A Irtie cercuria. The Iclters have 
the same significance throughout, 
r. Nearly ripe cercariae : tr, cystogeiious cr lls ; dr^ daiiglilc r-redia ; 
dty limbs of the digestive tract; /, head i>a])illa ; A, eye- spot s ; 
//, same degenerating; k\ germinal cell ; /, cells ot the ;interior 
row ; m, embryo in o)>tical section, gaslrula .stage ; //, pharynx 
of redia ; e, digestive sac ; oCy oesojdiagus. 
py Ups of redia ; (/, collar ; y, proct«.scs serving as rudime-ntary 
feet; 5, embryos; f, trabecula crossing body-cavity of redia; 
«, glandular cells ; v, birth-opening ; w, w', morulac ; y, oral 
sucker ; y', ventral .suckor ; z, pharynx, 
with the faece.s of the host the larva Jialche.s out and swims freely 
for a time. In dry localities or in the absence of the interme<liat<' 
host (usually a mollusc) this larva .soon dies. If, however, it en 
counters the host the larva bores its way in, and attacks the liver, 
mouth or gonad in which it comes to rest. In all Malacocotylea 
excejd the Holo.stomidae the ensuing change is a degenerative one. 
The cilia are lost, the eye-spiots disajqiear, tlie digestive sac v'anishes 
and the larva becomes a sac or “ sporocyst " full of germ- 
cells. The origin of these cells is a moot point. According to .soinv 
writers (Leuckarl) they are derived from undiflerentialed l)Iuslo- 
meres; other authorities (Thomas, liiehringer, Heckert) trace Uieni 
to the parietal cells of tlie larva. These cells aggregated in mas.ses 
become the bodies of another generation of larvae within t/ic sporo- 
cyst. By a series of changes similar to those by v/hieli the pri 
mary larva arose from a segmented egg, so do tiiese .secondary larvar.* 
or " rediae arisc^ from the germ-cells or germ- balls within the 
.sporocyst. The structure of si redia, however, is an advance on 
that of its parent. Though not po.ssessing eyes or cilia, it has a 
pharynx and short straight digeslivc sac ; and its me.senchymatous 
cavities arc iUied with germ-balls in variou.s stages of development. 
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The movements and activity of the redia cause it to burst the wall 
of the sporocyst. It escapes into the adjacent tissue and there gives 
rise cither to one or more generations of rediae or at once to a new 
type of organism- -the ccrcaria. \^Tiat determines the origin of 
the cercaria rather than a new generation of rediae is unknown. 
It originates from germ-balls by a differentiation similar in general 
to that already described, though profoundly different in detail. 
The cercaria is just visible to the naked eye and has an oval or dis- 
coidal body and usually a long tail of variable form. The tail 
may be a sini]>le hollow muscular process or provided with stiff 
bristles set in transverse rows, or divided into two equally long pro- 
cesses, or finally it may form a large ve?sicular structure. The body 
contains in miniature' all the organs of the adult fluke, including 
the gonads and in addition “ eye-spots," a stylet, rod-cells and 
cystogenous cells. The latter structures are only employed lor an 
inbtrval before the final host is entered. 

The number of ccrcariac produced by the pmllulating rediae in 
a single water-snail is immense, and as they arc emitted at a given 
period or a few successive periods, the snail at these times appears 
enclosed in a cloud of whitish flocculent matter. The cercaria 
swims freely for a time and either encysts directly on grass or weeds 
or it enters a second host which may be another mollusc, an insect, 
crustacean or fish, and then encysts. In this process it is aided by 
the stylet with which it actively bores its way, throw's off its tail 



Fig. 9. 


a. ScJiistostomum (Ihlhavsia) haematobium, the tliin Iciiiale in the 
gynaecophoric canal of the stouter male. ( x 1 5 after Leuckart.) 
Distomum macrostomum, showing the digestive and the greater 
part of the genital apparatus with the cirrus protruded. ( x 30,) 

c, Snail (Succinea), the tentacles deformed by Lencochlovidium, 

^Natural size.) 

d, Leucochloridium removed from the tentacle, (Natural size; after 

Zeller.) 

/?, Bucephalus polymorphus. (Highly magnified; after Ziegler.) 

/, Portion of a sporocyst containing Hucephali in process of develop- 
ment. (x about 50; after Lacaze-Duthiers.) 

and then, surrounding itself wdth the secretion of its cystogenous 
cells, comes to rest. The further development of the ccrcaria is 
dependent on the weed or animal in which it lies being eaten by the 
final host which is usually a predaceous fish or one of the higher 
vertebrates. When that occurs, the cyst is dissolved and the minute 
fluke works its way dowm the alimentary canal into some part of 
which it inserts its suckers and comn'cnccs to feed on tlie blood of 
its host. Occasionally the fluke migrates into the blood vessels 
and may reach the lungs, kidneys, urctlira and bladder. In the 
course of a few months it attains lull size and maturity and probably 
in most cases dies in the course of a year after having given rise to 
another generation of larvae. 

A few special cases of this general description of the li 'e-history 
may be mentioned. The liver-fluke (Distomum hepaticum) passes 


through its larval stages in the w'ater snail Limnaea truncatula in 
Europe; in L. oahuensis in the Hawaiian Islands; in L. viator in 
South America and in L. humilis in North America : and is ea ten 
by sheep during its encysted stage attached to herbage. Distomum 
macro^tomum, w'hich occurs in various birds, produces a very curious 
sporocyst in the body of the snail Succinea putris. This sporocyst 
assumes a branched structure and penetrates into the tentacles 
of the snail (fig. 9, c, d). In this situation it becomes much sw’ollen 
and banded with colours, and produces a large number of ecaudate 
cercariae. 'I'hc attention of birds is speedily attracted to the snail 
by this appearance and by the peculiar movements w'hich the worm 
execute?s, and the ]>assage of the parasite into its final host is advan- 
tageously effected. In many cases it apjiears that only the brilliantly 
coloured tentacle is peeked off by the bird, and as the snail can easily 
regenerate a new one, this in turn becomes infected by a fresh branch 
of the sporocyst ramifying through the snail and thus a new supply 
of larvae is .speedily x)rovided (Heckert). 

The life-historv of Schistostont^^m hoe.matohium is still unknown, 
but the difficulty in obtaining developmental stages in any of thu 
numerous intermediate hosts that have been tried suggests that 
the ciliated larvae may develop directly in man and either gain 
access to him by the use of impure water for drinking or may 
perforate his skin when bathing. Experiments on monkeys have, 
however, given negative results. 

The life-history of the Holostomidae diflcr.s from that of tii.- 
Distomidae in an important regard. These 'i remat.odes live tihiefly 
in the intestine of atiualic birds or rcj)tilcs. The ciliated larva 
escapes from the egg into the water and enters an intermediate host 
(leech, mollusc, arthropod, batrachian or fish) where it und(^^got^s 
a m{iamori)h()sis into a second ste.ge in which most of the ad nit 
organs are j)resent. In this condition they remain encysted as 
immature flukes until eaten by their final host. 

'I he cycle of tlevelopment taken by the IMalacocotylea has been 
generally regardeil as an altcTnation of one or more ak^xual genera- 
tions with a .sexual one. The (jucstion, however, is conii>licalod 
by the uncertain naltire of the germ cells in the sporocysls and recha". 
Some authors looking upon these as ])arthenogenetic ova regard 
the develoj)mcnlal cycle as one composed of an alternation 01 
parthcnogciietic and of s(?xual generations. Others again consifler 
that the whole cycle is a metam(/rx)hosis which, beginning in tlu- 
Heterocotylea as' a direct develojunent, has become complicalul 
in the llolostoinidae by a larval liislory, and finally in th(! Mala- 
cocotylea has acquired additional complexity by the intercalation 
of two larval forms, and is thus spread over several generations. 

LiTERA TUkii.- K. Leuckart, Die Parasiten des Menschen (1880 
1894), vol. ii.; M. Braun, " Trematodes," yv 7 a.s’s^» u. Ordnuniicii 
des Tierreichs (1889 1803), vol. iv. (Monograph) and The Animal 
Parasites of Man (London, 1900); W. B, Henham in i..ankostcr’-i 
Treatise on Zoology {1901). pt* iv.; A. Heckert, " Untersuchung(.'n 
fiber die ICntwicklung und Lebensgeschichte des Distomum macro- 
stonmm” Bibliotheca zoologica, Heft 4 (Cassel, 1889); J, ' 1 '. Cunning- 
ham, "On Stichocotylc nephropsis," Trans, Roy, Soc, Hdin, (188;^). 
vol, xxxii. ; A. Looss', “ Die Distomen unserer Fische und Frosche," 
Bibliotheca zoologica (1894), Heft lO; H. L. Jameson, “ Pearl-forma 
tion," Proc. Zool. Soc. p. 140 (London, A. E. Shipley and 

J. Hornell, " Parasites of the Pearl Oyster/' Report on the Pearl 
Oyster Pishcries of Hie Gulf of Manaar, The Royal Society (1904), 
pt. ii. pp. 90-98; F. Sommer, " Anatomy of liver-fluke," Zeii. 
f, wiss, Zooiogie (1880), vol. xxxiv.; Thomas, ’ Development oi 
Liver-fluke," Quart, Journ. Mic, Set, (1883), vol. xxiii.; ja.gerskiold. 
Fauna arctica. (F. W. G \.) 

TREMOLITEyU member of the amphibolc group of rock-form- 
ing minerals (see Amphibolf.). It is a calcium and magnesium 
metasilicate, CaMg3(Si()y)^, crystallizing in the monoclinic system 
witli an angle of 55 49' between the perfect prismatic cleavages. 
It occurs sometimes as distinct crystals, but more u.sually as long 
bladed and fibrous forms. The colour is wdiite or grey, but w'hen 
iron is present it is green, then forming a pas.sage to actinolite. 
The hardness is 5^ and the specific gravity 3*0. Tremolite is a 
characteristic mineral of crystalline limestones, especially 
dolomitic limestones, but also occurs as an alteration-product of 
olivine in basic igneous rocks. Typical specimens have long 
been know'ii from the white crystalline dolomite of Campolongo 
in the St Gothard region, Switzerland, near to which is the 
Trcmola valley, tif ter whicli the mineral was named in 1796. 
Fine crystals arc found in crystalline limestone at Gouvemeur, 
Pierrepont and other places in New York, and at several 
localities in Sweden. (h. J. S.) 

TRENCH, RICHARD CHENEVIX (1807-1886), Anglican 
archbishop and poet, was born at Dublin on the 9th of September 
1807. He went to school at Harrow, and ^aduated at Trinity 
College, Cambridge, in 1829. In 1830 he visited Spain. Whib* 
incumbent of Curdridge Chapel near Bishops Waltham in Hamp- 
shire, he published (1835) The Story of Justin Martyr and OT'.r 
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Poms, which was favourably received, and was followed in 1838 
by Sahbation, Honor Neale, and other Poems, and in 1842 by 
Poems from Eastern Sources. These volumes revealed the author 
as the most gifted of the immediate disciples of Wordsworth, 
with a warmer colouring and more pronounced ecclcsiasticiil 
sympathies than the master, and strong affinities to Tennyson, 
Kcble and Monckton Milnes. In 1841 he resigned his living to 
become curate to Samuel Wilberforce, then rector of Alverstoke, 
and upon Wilberforce’s promotion to the deanery of West- 
minster in 1845 he was presented to the rectory of Itchenstoke. 
In 1845 and 1846 he preached the Hulsean lecture, and in the 
former year was made examining chaplain to Wilberforce, now 
bishop of Oxford. He was shortly afterwards appointed to a 
theological chair at King’s College, London. In 1851 he estab- 
lished his fame as a philologist by The Study of Words, originally 
delivered as lectures to the pupils of the Diocesan Training School, 
Winchester. His purpose, as stated by himself, was to show that 
in words, even taken singly, “ there are boundless stores of moral 
and historic truth, and no less of passion and imagination laid 
up ” — a truth enforced by a number of most apposite illustra- 
tions. It was followed by two little volumes of similar char- 
acter — English Past and Present (1855) and A Select Glossary of 
English Words (1859). All have gone through numerous editions 
and have contrilnited much to promote the historical study of the 
English tongue. Another great service to English philology was 
rendered by his paper, read before the Philological Society, On 
some Deficiencies in our English Dictionaries” (1857), which 
gave the first impulse to the great Oxford New English Dictionary. 
ilis advocacy of a revised translation of the New Testament 
(1858) aided to promote another great national Lind(?rtaking. In 
1856 he published a valuable essay on Calderon, with a translation 
of a portion of Life is a Dream in the original metre. In 1841 he 
had published his Notes on the Parables, and in 1846 his Notes on 
the Miracles, popular works which are treasuries of erudite and 
acute illustration. 

In 1856 Trench was raised to the deanery of Westminster, 
probably the position which suited him l)est. Here he instituted 
evening nave services. In January 1864 h(i was advanced to 
the more dignified hut less congenial post of archbishop of Dublin. 
A, P. Stanley had been named, but rejected by the Irish ('hurch, 
and, according to Bishop Wilberforcc's c<)rresj)onden(?e, Trench’s 
appointment was favoured neither by the prime minister nor the 
lord-lieutenant. It was, moreover, unpopular in Ireland, and a 
blow to English literature; yet the course of events soon provtrd 
it to haNX been most fortunate. Trench could do nothing to 
prevent the disestablishment of the Irish Church, though he 
resisted with dignity. But, when the disestaldished communion 
had to be reconstituted under the greatest difiicultic^s, it was 
found of the highest importance that the occupant of his position 
should be a man of a liberal and genial spirit. This was the work 
of Uic remainder of Trench’s life; it expo.sed him at times to 
considerable misconstruction and obloquy, but he came to be 
appreciated, and, when in November 1884 he resigned his arch- 
bishopric from infirmity, clergy and laity unanimously recorded 
their sense of his “ wisdom, learning, diligence, and munificence.” 
He had found time for Lectures on Medieval Church History 
(1B7S); his poetical works were rearranged and collected in two 
volumes (last edition, 1885). He died in London, after a lingering 
illness, on the 28th of March 1886. 

Sec his Letters and Memorials (2 vols., 18S6). 

TRENCHARD^ SIR JOHN (1640-1695), English politician, 
belonged to an old Dorset family, his father being Thomas 
Trenchard (1615-1671), of Wolverton, and his grandfather Sir 
Thomas Trenchard (1582-1657), also of Wolverton, who was 
knighted by James I. in 1613. Born at Lytchett Matravers, 
near Poole, on the 30th of March 1640, and educated at 
New College, Oxford, John Trenchard entered parliament a.s 
member for Taunton m 1679, associated himself with 
those who proposed to exclude the duke of York from the 
throne. He attended some of the meetings held ly these 
malcontents and was possibly concerned in the Rye House 
plot; at all events he vnxs arrested in July 1683, but no 


definite evidence was brought against him and he w’lis released. 
When Monmouth landed in the west of England in June 1685 
Trenchard fled fmm England, but was pardoned througli the 
good offices of William Penn and returned home two years later. 
Again he entered parliament, but he took no adive part in the 
Revolution of 168S, although h<* managed to secure the good will 
of William TIL He was knighted by the king and made chief 
justice of Chester, and in 1692 hi' was appointed a secretary of 
state. He and the government incurred much ridicule through 
their failure to prove the existence of a great Jacobite plot in 
Ljincashirc and Cheshire in which they had been led to 
believe. Sir John died on the 27lh of April 161)5. His wife was 
Philippa (d. 1743), daughter of George Speke (d. 1690) nt White 
I..tickington, Somerset. 

Another member of the Trenchard family was tlie writer, 
John Trenchard (1662-1723), erroneously referrt'd to by Macrai- 
lay as a son of Sir J ohn Trenchard. E 2 diirated at 'rrinity ( ollcgts 
Dublin, Trenchard inherited considerable wealth and was thus 
able to devote the greater part of his life to writing on politiiuil 
subjects, his point of view being that of a Whig and an opponent 
of the High ( hurch party. His chief w^orks arc A Short History of 
Standing Armies in England (1698 and 1731) and The Natural 
History of Superstition (1701)). With Tlmmas Gordon (d. 1750) 
he produced a weekly periodical, The I ndependent Whig, and 
with the same coll(‘.ague he wrote a number of Ictti'rs to the 
London Journal and to the Uritish founial under llie 
pseudonym of Cato. These lettiTs were pulillshed in four volumes 
in 1724 and the collection has oftc'n been reprinted. Trenchard 
died on the i7ih of December 1723. 

TRENCHER (M. Eng. trenchour, trenchere^ 8:c. , f ). Fr. trencheoir. 
irenchoier. a place on which to cut up food, from trencher, mod. 
trancher, to cut, probably from Lat. truncare, lop, cut off, or from 
transecare, to cut ai’ross), a platter, being a Hal piece of wood, in 
its earliest form square, later circular, on which food was carved 
or cut up and served. These woodi'n ” trenchers ” took t he place 
of earlier ones whii'h were thick slic(\s of coarse bread; these, 
after l)eing soaked with the gravy and juici's from the meat and 
other food were eaten or thrown to th(‘ alms basket for t bit poor. 
The wooden irencher went out of use on tlic introduction of 
pottery and later of porcelain plates. At Winchester (‘.ollege, the 
old square heechwood trenchers are still in use. 'Phe potters \;f 
the 18th century made mrthenware plates very Hat and with a. 
shallow rim ; these were known m ” trencher plates.” ” Trencher 
salt-cellars ” were the small salts pla(’(!d near each pi rson for use, 
as opposed to the orname?itaI ” standing ” salts. 

For " treiicli," a ditch, and "enlrc nclimcnt," see jM)r<T[ri( ATioN 
and SlICGRCRArT. 

TRENCK, FRANZ, E'rkihkrr von dkr (1711-1749), Aus- 
trian soldier, was born on the 1st of January 171 t, of a m lltary 
family. ICducated by the Jesuits at Oodenhurg, he entered the 
imjierial army in 1728 hut resigned in disgrace three years later. 
He then married and lived on his estates for some yi^ars. Upon 
the death of his wife in 1737 he offered to raise an irregular corps 
of ” Pandours ” for scrvii i* against the Turks, hut this offer was 
refused and he then entered the Russian army. But after serving 
against the lurks for a short time as captain and major of cavalry 
he was accused of bad conduct, brutality and disobedience and 
condemned to death, the sentence being commuted by Field 
Marschal .Miinnich to degradation and imprisonment. After a 
time he returned to Austria, whore his father was governor of a 
small fortress, but there too he r.ame into conflict with every one 
and actually ” tf)ok sanctuary ” in a convent in Vienna. But 
Prince Charles of Lorraine, interesting himself in this strange 
man, obtained for him an amnesty and a commission in a coqis 
of irregulars. In this command, besides his usual truculence and 
robber manners, he displayed conspicuous personal bravery, 
and in spite of the general dislike into which his vices brought 
him his sendees were so valuable that he was promoted lieu- 
tenant-colonel (1743) and colonel (1744). But at the battle of 
Soor he and his irregulars plundered when they should have been 
fighting, and Trenck was accused (probably falsely) of having 
allowed the king of Prussia himself to escape. After a time he 
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WHS brought before a court martial in Vienna, w^ch convicted 
him of having sold and withdrawn commissions to his officers 
without the queen’s leave, punished his men without heed to the 
military code, and drawn pay and allowance for fictitious men. 
Much was allowed to an irregular officer in all these respects, but 
Trendc had far outrun the admitted limits, and above all his 
brutalities and robberies had made him detested throughout 
Austria and Silesia* A death sentence followed, but the com- 
position of the court martial and its proceedings were thought to 
have been such as from the first forbade a fair trial, and the 
sentence was commuted by the queen into one of cashiering and 
imprisonment. The rest of his life was spent in mild captivity 
in the fortress of Spielberg, where he died on the 4th of October 
1749. 

His cousin, Friedrich, Freiherr von der Trenck 
(1726-1794), the writer of the celebrated autobiography, was 
born on the i6th of February 1726 at Konigsberg, his father 
being a Prussian general. After distinguishing himself for his 
quickness and imagination at the university of Konigsberg, he 
entered the Prussian army in 1742, and soon became an orderly 
ofiicer on Frederick’s own staff. But within a year he f«tll 
into disgrace because of a Ioat, affair — whether real or imaginary 
— ^witli tlie king's sister Princess Amalie, and when in 1743 his 
Austrian cousin presented him with a horse and opened a 
correspondence, hVedcrick had him arrested, a few days iifttT 
the battle of Soor, and confined in tlie fortress of Glatz, whence 
in 1746 he escaped. Maying his way home and thence to Vienna, 
in the vain hope of finding employment under his now disgraced 
cousin, he finally mc't a Russian general, who took him into the 
Russian service. But, receiving news that owing to his cousin’s 
death he had become the owner of the family esfcites, ho returned 
to German}' almost immediately. He was made a captain of 
Austrian cavalry, but never served, as his time was fully taken 
up with litigation connected witli the inherited estates. In 
1754 he visited Prussia, but Avas there arrested and confined in 
Magdeburg for ten y^ars, making frequent attempts, of incred- 
ible audacity, to escape from the harshness of hi.s gaolem. But 
after the close of tlie Seven Years’ War, Maria Theresa requested 
that he should, as being a captain in hcT scrAdee, be at once 
released. Trenck tlien sp(‘nt some years in Aix-la-Chapelle, 
managing an agency for Hungarian wines and publishing a 
newspaper, and on the failure of these enterprises he returned 
to his Hungarian estate.s. Here he composed his celebrated 
autobiography and many other writings. He visited England 
and France in 1774-1777, and was aftcrward.s employed by the 
government in diplomatic or secret service missions. After the 
death of Frederick the Great he w’as allowed to enter Prussia, 
and stayed in Berlin for two years. In 1788 he visited Paris, 
where he was the hero of society for a moment; next year he 
returned to Hungary in order to collect his writings in a uniform 
edition, but in 1791 he returned to Paris to be a .spectator of the 
RcA^olutitm, and after living in safety throughout the Terror he 
was at last denounced as an Austrian spy and guillotined on 
tlie 25th of July 1794. 

His autobiogfraj>hy, which has been translated into seA'eral 
languages, first appeared in GiTinan at Berlin and Vitnina (13 vols.) 
in 17^7. Shortly afterwards a French version, by his own hand, 
was published at Strassburg. His other published works are in 
eight volumes and ai)pcared shortly after the autobiography at 
Leipzig. A reprint of the autobiography appeared in loto in 
'^RecUun's UniversjU Series.'* 

Sec Walirmann, Lchen und Thaten des Fravz, Freiherr von der 
Trenck and Friedrich Freiherrv von der Trencks Lchcn, Kcrker und 
Tod (both published at Leipzig in 1837). 

TRENDELENBURG, FRIEDRICH ADOLF (1802-1872), 
German philosopher and philologist, was born on the 3otli of 
November 1802 at Eutin, near Liibeck. He was educated at 
the universities of Kiel, Leipzig and Berlin. He bec,amc more 
and more attracted to tlie study of Plato and Aristotle, and his 
doctor’s dissertation (1826) was an attempt to reach through 
Aristotle’s criticismii» more accurate knowledge of the Platonic 
philosophy {PlatmUs de ideis ei ttunieris docirim ex ArisloUlc 
illustrala). He declined the offer of a classical chair at Kiel, 


and accepted a post as tutor to the son of an intimate friend of 
Altenstein, the Prussian minister of education. He held this 
position for seven years (1826-X833), occupying his leisure time 
with the preparation of a critical ^ition of Aristotle’s De anima 
(1833; 2nd ed, by C* Belger, 1877). In 1833 Alteastein appointed 
Trendelenburg extraordinary professor in Berlin, and four years 
later he was ^vanced to an ordinary professorship. For nearly 
forty years he proved himself markedly succe.s.sful as an 
academical teacher, during the greater part of wliich lime he had 
to examine in philosophy and pedagrjgics all candidates for 
the scholastic profession in Prussia. In 1863 he became 
involved in an acrimonious controversy on the interpretation 
of Kant’s doctrine of Space with Kuno Fischer, whom he 
attacked in Ktmo Fischer und sein Kant (1869), which drew 
forth the reply Anii-Trendelenhwti (1870). He died on the 
24th of January 1872. 

Trendelenburg’s )vliiloso])hizing is conditioned throughout by his 
loving study of Plato and Aristolle, whom he regards not as oppon- 
ents but as building jointly on the broad basis of idealism. His 
own standpoint may almost b(? called a modern version of Aristotle 
thus intorineted. VVliile denying the ])0ssil>ility of an absolute 
method and an absolute ])hilosophy, as contendc'd* for by Hegel and 
Olliers, Trendelenburg was cmij^ba’tically an idealist in the ancient 
or Platonic sense; his whole work was dcvoteil to the demonstration 
of tlic ideal in the real. But he maintained that the prooeiliiie of 
pliiloso])liy must be analytic, rising from the j^artieular facts to the 
universal in which we find th(?m explained. \\'(‘ divine tlie system 
of the AvJiole from the part we know, but the jirocess of reconstruction 
must remain a])proximative. Our xiosition forbids the possibiJity 
of a final syfitcm. Instead, therefore, of constantly beginning afrcsli 
in speculation, it should be our duly to attach ourseh'es to what 
may be consid(!r(‘d tht; permanent rc.siilts of historic develoiiments. 
rhe classical expression of these results Trendelenburg finds mainly 
in the Platonico- Aristotelian system. Tlic pliilosophical question 
is stated thus : How are thought and being united in knowledge ? 
how dvies thought get at being i and how does being enter into 
thought ? Proceeding on the ]>nnciple that like can only be known 
tiy like, Trendelenburg next reaches a doctrine peculiar to himseli 
(though basetl u])on Aristotle) which jilays a central part in his 
speculations. Motion is the fundamental fact common to being 
and thought; the actual motion of the external world has its counter- 
part in the constructive motion Avhich is involved in every instance 
of pcrccjition or thought. From motion he proceeds to deduce 
time, space and tiie categories of mechanics and natural science. 

I hese, being thus derived, are at once subjective and objective in 
their scope. It is true matter can never be completely resolved 
into motion, but the irreducible remainder may be treated like the 
irp^TTi of Aristotle as an abstraction which we asymptotically 
approach but never reach. The facts of existence, however, are 
not adequately explainetl by the mechanical categories. The 
ultimate interpretation of the universe can only be found in the 
higher category of End or final cause. Here Trendelenburg finds 
the dividing line between philosophical systems. On the one side 
stand those wluch acknowledge none but efficient causes — which 
make force prior to thought, and explain the universe, as it were, 
a iergo. Tins may be called, typically, Dcmocritism. On the other 
side stands the " organic ” or teleological vimv of the Avorld, which 
interi^rets the parts through the idea of the whole, and sees in the 
efficient causes only the vehicle of ideal ends. This may be called 
in a wide sense Platonism. Systems like Spinozism, which seem 
to form a third class, neither sacrificing force to thought nor thought 
to force, yet by their denial of final causes inevitably fall back into 
the Dcmocritic or essentially materialistic standpoint, leaA»ing us 
with the great antagonism of the mechanical and the organic systems 
of pliilosophy. The latter view, which receives its first support in 
the facts of life, or organic nature as such, finds its culmination and 
ultimate verification in the etliical world, wliich essentially con.sistf 
in the realization of ends. Trendelenburg's Naturreckt may, 
therefore, be taken as in a manner the completion of his system, 
his working out of the ideal as present in the real. The ethical end 
is taken to be the idea of humanity, not in the abstract as formulated 
by Kant, but in the context of the state and of liistory. Law is 
treated throughout as the veliicle of ethical requirements. In 
Trendelenburg's treatment of the state, as the ethical organism in 
wliich the individual (the potential man) may be said first to emerge 
into actuality, Ave may trace his nurture on the best ideas of Hellenic 
antiquity. 

Trendelenburg was also the author of the following: Elementa 
hgices AristoUHcae (iS^); 9th ed., 1B92; Eng. trails., 1881), a selec- 
tion of passages from the Organon with lAtin translation and notes, 
containing the substance of Aristotle's logical doctrine, supplemented 
by Frl.nterungen su den Elementtn der A ri state! i sc hen Logik (1842^ 
3fd ed. 1876); Logische UntersuoAungen (1840; 3Td ed., 1870), and 
Die loaische Frage in Hegels System (184^), important factors in 
tlie reaction against Hegel; Historische Beitrdge zur Philosopkie 
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(i‘i846*j867), in three volumes, the first of ^^ch contains a history 
oi the doctrine of the Categories; Das NaPurrecM auf dem Gmnds 
der Eihik (i860); LUcken im Vdlkerrecht (1870), a treatise on the 
defects of international law, occasioned by tlie war of 1870, A 
number of his papers dealing with non-philosophical, chiefly national 
and educations subjects, are collected in his KUine Schriften (1871). 

On Trendelenburg's life and work see H, Honitz, Zur Erinnerung 
an F.A.T, (Berlin, 1872); P, Klcincri, Grabrede (Berlin, 1872); E. 
Bratusrhok, Adolf Trendelenburg (Berlin, 187)%); C. von Prantl, 
Geddehtnissrede (Munich, 1873); C. S. Morris in the New Englander 
(1874), xxxiii. 

TRENT (Lat. Tridentunr, Ital. Trento \ Gcr. Trient), the 
capital of the south or Italian-speaking portion of the Austrian 
province of Tirol. It stands on the left bank of the Adige 
where this river is joined by the Fersina, and is a station on the 
Brenner railway, 35 m. S. of Botzen and 564 m. N. of Verona. 
It has a very picturesque appearance, especially when ap- 
proached from the north, with its embattled walls and towers 
filling tlie w^boJe breadth of the valley. A conspicuous feature 
in the view is the isolated rocky citadel of Doss Trento (the 
Roman Verruca), that rises on the right bank of the Adige to 
a height of 308 ft. above the city and is now ver\’ strongly 
fortified, as are various other pt)sitions near Trent gi\'ing acce.ss 
to Trent from the east (Val Sugana) or the west (valley of 
the Sarca). With its numerous pala(‘es, substantial houses, 
broad streets, and spacious squares, 1 rent presents the aspect 
of a thoroughly Italian city, and its inhabitants (24,868 
in 1900, including a garrison of over 2000 men) speak Italian 
only — it is the centre of the region called Italia Irredenta 
by fervent Italian patriots. The Duonio or cathedral church 
(dedicated to San Vigilio, the first bishop) was built in four 
instalments between the nth and rqth centuries, and was 
restored in 1882-1889. More interesting historically is the 
church of Santa Maria Maggiore, built in 1514-1539, and 
the scene of the se.ssioris of the famous Ecumenical Council 


popes of the Renaissance showed themselves less and less 
inclined to undertake the reforms considered necessary in wide 
circles of the Church, 'i’he papacy indeed did not recognize 
the jurisdiction of the ecumenical coundl, and in 1459 Pius II. 
had prohibited any appeal to such a tribunal under penalty of 
excommuni('ation, 'Ihis, however, had no effect on public? 
opinion, and the council coniinuccl to be in>'okcd as the supreme 
court of Christianity. So in 1518, ior instance, the universitv 
of Paris demanded the convocation of a general council, to 
which it referred its solemn protest against the papal encroach- 
ments on the privileges of the J^rench Church, 'Phus, when 
Luther look this ver\^ step in the same \'ear, and re])ealcd it 
later, his action was not devoid of precedent. Again in 152c) 
the evangelical estates of (iermany made a formal a]>peal in Uie 
Diet of Spiret'., and, in the preface to the Augsburg Confession 
of 1530, requested a “general, unfettered coiin(?il of Christendom,” 
The same demand was formulated by Charles V. 'I'hc cmjicror 
indeed — though, as a staiesmiin, he had found himself in fre(|ucnt 
opposition to the pajm! policy of his day — had nev(?r enltT- 
tained the slightest doubt as to the truth of Catliolic doctrine, 
and had rendered inestimable services to the ( hurch in the 
perilous years which followed the einergiMicc of iTotestantism. 
Still he could not blind himsell to the fact that ci‘c?lcsiasti(‘'d 
life stood in urgent nc(‘d of reform; and the only method oj 
effecting an alteration in the existing regime was by means of 
i a coun(?il. (imsequently he dei lared hirnse.f in favour of con- 
vening a general asseinlily of the cliurcli-a project wliieli be 
pursued with the grealcst energy, "JVuc, the passive resist- 
ance of the Curia was so stubborn that tlu* decisive step vas 
postponed time and again. Hut the goal was finally attained, 
and this result was essentially the vork of Charles. Actually, 
the meeting came too late; tlie Evangi*lical ('hurch had gathered 
strength in the interim, and tlie council l.'iilcd to exercise 


(as to which, see below) which lasted, w’ith several breaks, 
from 1545 to 1563; near it, in the open, a column was erected 
in 1845, on the occasion of the three hundredth anniversary of 
the opening of the Council. To the east ol the city rises the 
Castcilo del Buon C'onsiglio, for centurie.s the residence of the 
prince-bishops, but now used as barracks. There is a huge 
town hall, which also houses the museum and the very 
extensive town library. Trent lives rather on its hkloriml 
souvenirs than on its industries, which are not very extensive, 
viticulture, silk-spinning, and the preparation of salami (a 
strongly spiced kind of Italian sausage) being the chief. 
Ecclesiastically Trent is a .suffragan see of the archbishopric of 
Salzburg, Opposite the railway station a statue of Dante 
was erected in 1896, for he is believed to have visited this 
region about 1304. 

Trent was originally the capital of the 'I'ridcntini, and is 
mentioned in the Antonine Itinerary os a sUition on the great 
road from Verona to Vcldidena (Innsbruck) over the Brenner. 
It was later ruled by the Ostrogoths (5th centurv') and the 
Lombards (6th century), after the conquest of whom by the 
Franks (774) Trent became part of the kingdom of Italy. 
But in 1027 the emperor Conrad II. bestowed all temporal 
rights in tlie region on the bishop (the see dates from the 4th 
centurv’) and transferred it to (Jermany, an event which fixed 
all its later history. I’he Venetian attacks were finally re- 
pulsed in 1487, and the bishop retained his temporal powers 
till 1803 when they paiised to Austria, to which (save 1805-1814, 
when first the Bavarians and then Napoleon held the region) 
they have ever since belonged, the Trentino being annexed 
formally to Tirol in 1814. (W. A. B. C.) 

TRENT, COUNCIL OF. The Council of Trent 
has a long antecedent history of great significance for the fortunes 
of the Catholic Church. During the 1 5th and the earlier half 
of the i6th century, the conception of an “ ecumenical council ” 
remained an ideal of which the realization was expected to 
provide a solution for the serioas ecclesiastical difficulties which 
were then prevalent. True, the councils of Constance and 
Basel had fallen short of the desired goal ; but confidence in 
the unknown quantity persisted and took deeper root as the 


! the decisive iiiflueniu? anticipated on the relations bctw( i:n 
Catholicism and iToteslaniism. In 1536 its convoialion scenutd 
imminent. Rope Paul 111 ., who in the conclave had already 
admitted the necessity ol a council, convened it on the 2nd of 
June i536,forthc 23rd of May 1537, at Mantua. He then altered 
i the date to the i.st of November of the .same year, J.ater it 
was summoned to meet at Vic(?nzu on th<f /st of May *538, only 
to I)e postponed till the Luster ol 1539. Mnally, he adjourned 
I the execution of the project sine die, (iharlcs met thi.s dilatory 
! policy by arranging colloquie.s betw een Protestant and ( atholii? at 
Worms and Rcgen.sburg, the result being that the Curia berime 
' afraid that the emperor might take the .scltleinent of the religious 
1 question into hi.s own hands. This consideration forced Paul 11 1 . 

' to compliance, and fresh writs W(;re is.sucd convoking the council, 

! first lor Whitsuntide, 1542, then for the ist of November of the 
I same year. In consequence, however, of the hostilities between 
I Charles and the French king Francis 1 ., the conference was so 
I scantily attended that it was once more prorogued to the 6th of 
i July 1543, before it had come into active exisU nee. Not till the 
peace of Cresp}', 1544, when llie emperor showed some di^po^ition 
to attempt an acconnnodalion of the ecclesiastical feud in a 
German Diet, did ihe pope r(\solve to translate his numerous 
promises into deeds, 'i'he bull Laetare liicriisaUm (November 
I 19, 1544) fixed the meeting of the councillor the i5lh of March 
1545, in Trent, and assigned it three tasks : (i) the pacification of 
the religious dispute by doctrinal decisions, (2) the reform of 
ecclesiastical abuse.s, (3) the discussion of a crusade against 
the infidels. The selection of the town of 'JVent, the capital 
of the Italian Tirol, and part of the (fmpire, had a two- 
fold motive : on the one hand it w'as a token of concession to 
the emperor, who wished the .synod to be held in his dominions; 
on the other, there was no occasion to fear that an assembly, 
meeting on the southern border of Germany, would fall under 
the imperial influence. 

The opening of the council was deferred once again. To- 
wards the end of May 1545, twenty bishops were collected at 
Trent; but the e w'as no sign of action, and the papal legates — 
Del Monte, Corvinus and Reginald Pole— delayed the in- 
auguration. The cause of this procra^stinating policy was that 
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the emperor and the pope were at cross purposes with regard were now free, and he utilized his military successes to Imlanoe 
to the mode of procedure. In the eyes of Paul III. the council his account with the Church. At the Diet of Augsburg he secured 
was simply the means by which he expected to secure a con- the enactment of a modus vivendiy leavened by the Catholic 
demnation of the Protestant heresy, in hopes that he would then spirit, between the adherents of either religion; and this pro- 
be in a position to impose the sentence of the Church upon them visory settlement — the so-called Interim of Augsburg — was 
by force. For him the question of ecclesiastical reform pos- promulgated as a law of the empire (June 3, 1 548), and declared 
sessed no interest whatever. In contrast to this, Charles binding till the council should reassemble. 'I’he Protestants, 
demanded that these very reforms should be given precedence, it is true, received certain concessions — the non-(^elibacy of the 
and the decisions on points of dogma postponed till he should priesthood and the lay chalice — but the Roman hierarcliy, the 
have compelled the Protestants to send representatives to the old ceremonial, the feast-days ^d the fasts, were reinstated. 
( ouni.il. The pope, however, alarmed by the threat of a colio- Since the bishops who had remained in Trent abstained, at the 
t\uy in Germany, recognized the inadvisability of his dilator}^ emperor’s request, from any display of activity qua s}'nad, the 
tadics, and at last ordered the synod to be opened (December outbreak of a schism was avoided. Rut the confusion of 
I.S45)- ecc.lesiasti(!al affairs had growm worse confounded through the 

" Siiice there was no definite method by which the deliberations refusal of the pope to continue the council, when the death of 
of ecumenical councils were conducted, special regulations were Paul 111 . (November 10, 1549) gave a new turn to events, 
necessary; and those adopted were of such a nature as to assure Pope Julius III., the former legale Del Monte, could not elude 
the predominance of the Roman chair from the first. As the the necessity of convening the council again, and, though per- 
voting was not to be by nations, as at Constance, but by sonally he took no greater interest in the scheme than his pre- 
individuals, the last word remained with the Italians, who were in dccessor in office, caused it to resume its labours on the 1st of May 
the majority. In order to enhance this superiority the legates 1551 {sessio xi.), under tlic presidency of the legate, Cardinal 
as a rule denied the suffrage to those foreign bishops who desired to Ocsccntio. The personnel of the synod was, for the most part, 
be represented by procurators; and a number of Italian prelates different; and the new members included the Je suits, Laynez 
w'ere enabled to make their appearance at 'I'rcnt, thanks to and Salmeron. More than this, the general character of the 
special allowances from the pope. Tlie dispute as to the order second period of the council was markedly distinct from that 
of precedence among the sul)jec'ts for deliberation was settled of its earlier stages. I'hc French clergy had not a single dele- 
liy a compromise, and the questions of dogma and e(?clcsiastical gate, while the Spanish bishops maintained an independent 
abuses were taken simultaneously, the consequence being that attitude under the aegis of the emperor, and Protestant deputi(‘s 
in the clectisions of the council the doctrinal and reformatory were on this occasion required to appear at Trent. The Ckjrman 
decrees rank side l)y side. In pursuance of a precedent estab- j Protestants who, in the first phase of the council, had held aloof 
lished by the last Lateran Council, the sessions were divided into from its proceedings, since to have sent representatives to this 
two classes : those devoted to discussion (congregaiiones gener- assemblage would have served no good purpose, had now no 
alcs)y and those in which the results of the dis('.ussion were put (‘hoicc but to obey the imperial will, (.'harles V. was anxious to 
to the vote and formally enacted {sessioncs publicae). To assure them not merely of a safe (’onduet, hut also of a <‘crlain 
ensure a thorough consideration of every proposition, and also hearing. But in this he ran counter to the established facts ; 
tofacilitatethccxerciseof the papal influence on the proceedings, the Catholic Church had already defined its attitude to the 
the delegates were split into three groups (congregaiiones)^ dogmas above mentioned, and the Curia showed no iiK'lination 
each group debating the same question at the same time. This to question these results by reopening the debate. 'I'hus the 
arrangement, however, only endured till 1546. Since these participation of llic Protestants was essentially superfluous, 
sections were only brought into conjunction by the legates, for the object they had at heart— the discussion of the.se doc- 
and met under their presidency, the pontifical envoys in effect trines on the ground of Holy Writ — w’as from the Catholic stand- 
regulated the whole course of the deliberations. They claimed, point an imj)0ssible aspiration. The Wurttemberg deputies had 
moreover, the right of determining the proposals submitted, already submitted a creed, composed by the Sw^abian reformer 
and were throughout in active and constant communication Johann Brenz, to the council, and Melanchihon was under wa)- 
with Rome ' a circumstance which provoked the bon mot of with a conjessio saxonica, when there came the revolt of the 
the French deputy (1563), that wdien the rivers were flooded and Elector Maurice of Saxony (March 20, 1552), wdiich coni})elled the 
the Roman post delayed the Holy Ghost postpont‘d his descent, emperor to a speedy flight from Innsbruck, and dissolved the 
These precautions nullified any possible disposition on the pari, conclave. Its dogmatic labours were confined to doctrinal 
of the council to enter on dangerous paths; and in addition the decrees on the Ford's Supper {sessio xiii., October ii, 1551), and 
clause *' under reservation of the papal authority ” was affixed I cn the sacraments of penance and extreme unction (November 
to all cnacLnients dealing with ecclesiastical irregularities — thus 25, 1551, sessio xiv.). On the 28th of April 1552 the sittings 
leaving the pope a fret? liantl with regard to the practical ' were suspended on the new\s of the elector’s approach, 
execution of any measures proposed. Contrary’ to the emperor's i Ten years had elapsed before the council reassembled for the 
wish, the council began its labours in the region of dogma by third time in Trent; and on this occasion the circumstances 
defining the doctrines of the Church with reference to the most I were totally changed. During the inten^ening period, the 
important controversial points — a procedure which frustrated j religious problem in Germany had received such a solution as the 
all his projects for a reconciliation with the Protestants, On times admitted by the peace of Augsburg (1555); and the 
the 8th of A])ril 1546 the doctrine of the Holy Scriptures and equality there guaranteed between the Protestant estates and 
tradition {sessio \v,) W’as proclaimed; on thi' 17th of June 1546, the Catholic estates had left the former nothing to hope from a 
the doctrine of original sin {sessio v.); on the 13th of January council. Thus the motive w'hich till then had governed the 
1547, the doctrine of justification {sessio vi.); and on the 3rd of emperor’s policy wus now nullified, as there W’as no necessity 
Marc:h 1547, the decree concerning the sacraments in general, for seeking a reconciliation of the two parties by means of a 
and baptism and confirmation in particular {sessio vii.). On the conference. The incitement to continue the council came from 
mb of March, however, the council w^as transferred to Bologna another quarter. It was no longer anxiety with regard to 
on the pretext that an epidemic was raging in Ti‘ent(.9f.s«o viii.), Protestantism that exercised the pressure, but a growling con- 
Ihough, at the imperial command, part of the bishops remained viction of the imperative need of more stringent reforms within 
beliind. But on the 2nd of June the council of Bologna the Catholic Church itself. Pope Paul IV, (i 55 i“i 559 )^ 
resolved {sessio x.) to adjourn its labours. The emperor’s protector of the Inquisition, and the opponent of Philip II. of 
demands that the council should again be removed to Trent Spain as well as of the emperor Ferdinand, turned a deaf car to 
were vain, till on the 24th of April 1547, the battle of Miililberg all requests for a revival of the synod. The regime of Pius IV. 
decided the struggle with the Schmalkaldic league, formed by (1559*' 1566) was signalized by an absolute reversal of the 
the Evangelical princes of Germany, in his favour. His hands papal policy : and it w^as high time. For in France and Spain-— 
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the ver}' countries where the Protestant heresy had been most 
vigorously combated — a great mass of discontent had accumu- 
lated ; an^ France already showed a strong inclination to attempt 
an independent settlement of her ecclesiastical difficulties in a 
national council. Pius IV. saw himself constrained to take these 
circumstances into account. On the 29th of November 1560 he 
announced the convocation of the council ; and on the j"kh of 
January 1562 it was actually reopened (sessio xvii.). The presi- 
dency was entrusted to Cardinal Gonzaga, assisted by Cardintils 
Hosius, bishop of Ermeland, Seripando, Simonetta, and Marc de 
Altemps, bishop of Constance. The Protestants indeed were also 
invited, but the Evangelical princes, assembled in Naumburg, 
withheld their assent — a result which was only to be expected. 
In order to enhance the synod's freedom of action, Prance and 
the emperor Ferdinand required that it should rank as a new 
council, and were able to adduce in support of their claim the 
fact that the resolutions of the two former periods had not 
yet been formally recognized. Pius IV., however, designated it 
a continuation of the earlier meetings. P^erdinand, in addition 
to regulations for the amendment of the clergy and the monastic 
system, demanded above all the legalization of the marriage 
of the priesthood and the concession of the “ lay chalice/’ as he 
feared further defections to Protestantism. Prance and Spain 
laid stress on tin*, recognition of the divine right of the episco- 
pate, and its independence with regard to the i)ope. These 
(‘piscopal tendencies were backed by a request that the bislK>ps 
.should reside in their sees- a position which Pius IV. acknow- 
ledged to be de iure divino; though, as it would have implied 
the annihilation of the Roman C uria, he refused to cleelarc it 
as such, In conse<iucnce of these reformatory aspirations, 
the position of the pope and the council was for a while full of 
peril. But the papal diplomacy was quite competent to shatter 
an opposition which at no time presented an absolutely unbroken 
front, and by concessions, threats and the utilization of political 
and politico-ecclesiastical dissen.sions, to break tlic force of the 
attack. In the third period of the council, which, as a result of 
these feuds, witnessed no session from September 1562 to July 
1563, doctrinal resolutions were also passed conc'erning the Lord‘.s 
Supper suh ulraque specie (sessio xxi., July 16, 1562), the .sacri- 
fice of the Mass {sessio xxii., September 27, 1562), the sacrament 
of ordination {sessio xxiii., July 15, 1563), the sacrament of 
marriage {sessio xxiv., November ii, 1563), and Purgatory, 
the worship of saints, relics and images (December 3, 1563). 
On the 4th of December 1563 the synod closed. 

The dogmatic decisions of the (buncil of Trent make no 
attempt at embracing the whole doctrinal .sy.stcm of the Roirtun 
Catholic Church, but pre.sent a selection of the most vital 
doctrines, partly cho.sen as a counterblast to ProtesUintism, and 
formulated throughout with a view to that creed and its objec- 
tions. From the discussions of the council it is evident that 
pronounced differences of opinion existed within it even on 
most important subjects, and that these differences were not 
reconciled. Hence came the necessity for reticences, equivoca- 
tions and temporizing formulae. Since, moreover, the council 
issued its pronouncements without any reference to the decisions 
of earlier councils, and omitted to emphasize its relation to 
these, it in fact suppressed thc.se earlier decisions, and posed 
not as continuing, but as superseding them. 

The reformatory enactments touch on numerous phases of 
ecclesiastical life — administration, discipline, appointment to 
spiritual offices, the marriage law {decretum de reformatione 
matrimonii ‘‘ Tametsi” sessio xxiv.), the duties of the clerg>% 
and so forth. The resolutions include many that marked an 
advance ; but the opportunity for a comprehensive and thorough 
reformation of the life of the Church— the nece.ssity of which 
was recognized in the Catholic Church itself — was not em- 
braced. No alteration of the abuses which obtained in the 
Curia was effected, and no annulment of the customs, so lucra- 
tive to that body and deleterious to others, was attempted. 
The question of the annates, for instance, was not so much as 
broached. 

The Council of Trent in fact enjoyed only a certain appearance 


of independence. For the freedom of speech which had been 
accorded was exercised under the supen-ision of papal legates, 
who maintained a decisive influence over the proceedings and 
t'ould count on a certain majority in consecjuenc'c of the over- 
whelming number of Italians. 'Phat the synod figured as the 
re.sponsible author of its own ih’cret's {sancta occumemca ct 
generalis tridentina synodus in spiritu sancto legitime con- 
gregata) proves very little, since the following clause reads 
praesidenttbus aposiolicue sedis legatis \ while the legates and the 
pope expressly refused to sanction an appPualion of the word; 
of the Council of (instance— wwriwa/rm eceUsinm reproesefitans. 
The whole course of the council was delennined by the pre- 
supposition that it had no autonomous standing, and that its 
labours wxTC simply transacted under the ('onunission and 
guidance* of the pope. This was not merely a claim pul forward 
by the Roman see at the time : it was a(’knowledg(‘cl by the 
attitude of the synod throughout. 'Phe legates confined the 
right of discussion to thi* subjects projxmndcd by the j)ope, 
and their position w'as that he w'as in no way bound by the vol(‘ 
of the majority. In difficult nises the symul itself left the 
decision to him, as in the qiiesti(»n of clandestine rnarriagt'S 
and the administration of the Lord's SuppcT suh utraqur specie^ 
Further, at the dose of the se.ssions a resolution was adopted, 
by the terms of which all the enactments of the council de morim 
rejormaiione atqiie vcclesinstica disci plina were subji'r*! to th<* 
limitation that the papal authority should not be prejudiced 
thereby {sessio xxv. cap. 21). Finally, every doubt as to the 
papal supremacy is removed when we ('onsider that the ’J'ricU'n- 
tine Fathers sought for all th(‘ir enactments and decisions the 
ratification {confirmatio) of the p('p(‘, which was confcrr(‘d by 
Pius IV. in the bull Henedictus Dens ( January 2b, 1564)^ Again, 
in its last meeting {sessio xxv.), lb(? synod transferred to the 
pope a number of tasks for which Ibcir own time had proved 
inadc(|uato. These c(»mprised the comfiilalion of a catalogue 
of forbidden books, a eat.(‘chisin, and an edition of tlu? missal 
and the breviary. 'Phus the eouiuil prcs(‘nl.e(l the Holy See 
with a further opportunity of cxti'iiding its influence and difTus- 
ing its vie'ws. The ten rules de lihris prohihitis^ published by 
Pins IV. in the bull Domitiici gregis custodlae (March 24, 1564), 
became of great irnfiortance for the whole spiritual Iif(^ of the 
Roman Catholic ('hun’Ii : for they were an ultem|)t to (‘xcludc 
yiemicious influences, and, in practice, l(‘d to a censorship w hich 
has been mure potent for evil than good. These regiilatitms 
were modified by Leo XII 1 . in bis Constitution Offldorum ac 
munerum (January 24, 1807). Acting on a suggestion of the 
(duncil {sessio xxiv. r. 2 ; sessio xxv. c. 2), Pius JV. jniblislied a 
short consf)ectus of the artickfs of faith, as determined at 7 Vent, 
in the bull Injunctum nobis (November 13, 1564). 'Phis so- 
called Professio fidei tridentiiuie, however, go(*s beyond the 
doctrinal resolutions of the synod, as it (’ontains a number of 
clauses dealing with th(! Church and the position of the pope 
within the ('hurch— .subjects which were deliberately ignored 
in the discus.sions at Trent. In 1877 this confession — binding 
on every Roman Catholic priest— was supplemented by a jiro- 
nouncement on the dogma of pupal infallibility. 

The great and increasing need of a manual for the in.struction 
of the people gave rise in tli(i first half of the 16th century to 
numerous catechisms. At the period of the council, that com- 
po.sed by the Jesuit I\aer (.'anisius, father-con fe.s.sor of the 
emperor Ferdinand, enjoyed the widest vogue. It failed, 
however, to receive the sanction of the synod, which preferred 
to undertake the task itself; and, as that body left its lalx)urs 
unfinished, the pope was entrusted with the compilation of a 
textbook. Pius V. appointed a commission (Leonardo Marini, 
Egidio Fo.scarari, Francisco Fureiro and Murio Calini) under the 
presidency of three cardinals, among them Charles Borromeo; 
and this commission discharged its duties with such rapidity 
that the Catechismus a decreto concilii tridentini ad parochos 
was published in Rome as early as the year 1568. The book is 
designed for the use of the cleric, not the layman. The Missale 
romanum, moreover, underwent revision : also the Breviarium 
romanum, the daily devotional w'ork of the Roman priest. The 
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necessity of still further improvements in the latter was forcibly 
urged in the Vatican Council. 

The numerical representation of the Council of Trent was 
marked by considerable fluctuations. In the first session 
(December 13, 1545) the spiritual dignitaries pre.sent“-oinitting 
the 3 presiding cardinals — consisted of one other cardinal, 4 arch- 
bishops, 21 bisht/ps Jind 5 generals of orders. On tlie other hand, 
ih(; resolutions of the synod were signed at its dose by the 4 
presidents, llion by 2 cardinals, 3 patriarchs, 25 archbishops, j0() 
bishops, 7 abbots, 7 generals of orders and 19 procurators of 
archbishops and bishops. In this council — as later in the 
Vatican — Italy was the dominant nation, sending two- thirds of 
the delegates; while Spain was responsible for about 30, France 
for about 20, and Germany for no mure tlian S members. • In 
spite of tlie paucity ol its numbers at the opening and the 
unequal representation of the Church, whif'h continued to the last, 
the oecumenical character of the council was never seriously 
questioned. On the motion of the legates, tlie resolutions were 
submitted to the ambassadors of tlie secular powers for 
signature, tlu^ French and Spanish envoys alone withholding 
their assent. The recognition of the councirs enactments was, 
none the less, beset with difficulties. So far as the doctrinal 
decisions were concerned no obsliu'lcs existed; but the refor- 
matory edicts — adhesion to which was C(pially required by the 
synod-- stood on a different footing. In their character of 
resolutions claiming to rank as ecclesiastical law they canu; into 
('onflict with outside interests, and their ac(’(‘ptance by no means 
implied that the rights of the sovereign, or the needs and cir- 
(UinsUinces of the respective countries, were treated with 
sufficient consideration. The consec|ucncc w'us tliat there 
arose an active and, in some cases, a tenacious opposition to 
an indiscriminate acquiescence in all the Tridentine decrees. 
Under Charles IX. and Henry IV. the situation was hotly 
debated in France : but these monarclis showed as little com- 
plaisance to the representations and protests of the Curia as 
did the French parleinent itself; and only those regulations 
were re(*ognizecl which came into collision neither with the 
rights of the king nor with the liberties of th(‘ Gallican Church. 
In Spain, Philip II. idlowed, indeed, the publication of the 
Trldciiliuumi as also in the Nctlicrlands and Naples, but always 
with the resi^n'’atJOn that the privileges of the king, his vtussals 
and his subjects, should not thereby bo infringed. The empire, 
as such, never recognized the TrUUntinum. Still it was pub- 
lished at provincial and diocesan synods in tliC territories of the 
spiritual princes, and also in the Austrian hereditary states. 

In his official confirmation Pius IV. had already strictly 
prohibited any commentary on the enactments of the council 
unlcs.s undertaken with his approval, and had claimed for him- 
self the sole right of interpretation. In order to supci^dse 
the practical working of these enactments, Pius created (1564) 
u special dej)artmeiit of the Curia, the Corigfcgatio cardiualium 
concilii tridentim iniet prelum; and to this bod)- Sixtus V. en- 
trusted the further task of determining the sense of the conciliar 
decisions in all dubious cases. The resolutiones of the con- 
gregation — on disputed points -and their declarationcs —on 
legal questions— exercised a powerful influence on the subse- 
quent development of ecclesia.stieal law. 

The Council of Trent attained a Cjuile extraordinary signifi- 
cance for the Roman Catholic Church; and its pre-eminence 
was unassailcd till the Vaticanum subordinated all the hibours 
of the Church in the past — whether in the region of doctrine or 
in that of law — to an infallible pope. On tlie theological side 
it fixed tlie results of medieval scholasticism luid gleaned from 
it all that could be of service to the Church. F'uriluT, by pro- 
nouncing on a scries of doctrinal points till then undecided it 
elaborated the C'atholic creed; and, finally, the bold front wliich 
it offered to Protestantism in its presentation of the orthodox 
faith gave to its members the practical lead they so much needed 
in their resistance to the F.vangelical assault. The regulations 
dealing ivith ecclesiastical life, m the widest sense of tlie words, 
came, for the most part, to actual fruition, so that, in this direc- 
tion also, the council liad not laboured in vain. For the whole 


Roman Catholic Church of the i6th century its consequences 
are of an importance which can scarcely be exaggerated: it 
showed lliat Church as a living institution, capable of work and 
achievement; it strengthened the confidence both of her members 
and herself, and it was a |>owerful factor in heightening her 
efficiency as a competitor with Protestantism and in restoring 
and reinforcing her imperilled unity. Indeed, its sphere of 
influence w^as still more extensive, for its labours, in the field 
of dogma and ecclesiastical law conditioned the future evolution 
of the Roman Catholic Church. As regards the po.sition of the 
fiapacy, it is of epoch-making significance — ^not merely in its 
actual pronouncenK'.nls on the papal see, but also in its tacit 
subordination to that see, and the opporluiiities of increased 
influence attcorded to it. 

There w'ere three periods of the council, separated by not 
inconsiderable intervals, each of an individual character, con- 
ducted by different popes, but forming a single unity — an 
indivisible whole, so that it is strictly correct to speak of one 
Council of Trent, not of three distinct synods. 

Bibliography.-— Sources for the history of the council : Concilium 
tridentinum ; diaviorum, actorum, epistularum^ tractatuum nova 
lollectio, txl. St>deta.s Ciocrrcsiana. Tom. i. (Jhariorum ])ars i.: 
IpTCulis Soveroli commentarius. Anccli Massonlli diaria 1-4, 
collcgit S. Mcrkle), Freiburg (looi). Tom. iv. (Actornm pars i. : 
Monuxnenta concilium praecedentia; triiim prior urn session um 
acta : col legit St Ehscs), Freiburg (190.1). Till the completion of this 
Hi>I»‘uditIly ‘planned work, the following deserve e.sp(cial mention: 
F. Ic Plat, Monumcniorum ad kistoriam concilii trklcntini spectan^ 
tium amplimma collectin (Lovanh, 1781-^1787); G. F. Planck, 
Anecdota ad histotiam concilii tridentim pertinentia, 20 fasc, (Gdttin- 
geu, 1791-1818); Acta genuina s. oecumenici concilii tridentini ah 
A. Massarcllo conacripta, ed. A. 'fheiner (Zagrabiae, 1874); F, v. 
r»511ingcr, Samntlung von Urkuv.den zuv Ceschichtc chsKonsils von 
Trient, i. 1, 2 (Ndrdlingen, 1876): id., Bcitrdge sur poUtischen 
kirchlichen, und Kuliurgcschichte (3 vols., Regensburg, 1862-1882); 
(i. Paleottus, Acta concilii tridentini a 1^62 et usque in pncni 
concilii y etl, F. Meiidham (London, 1842); A. v. IJruffel, Monumenta 
trideniina (3 parts, Munich, 1884-1887, jiarts 4 and 5, continued by 
IC, Brandi, 1897-1899): ^ur Ceschichtc dcs KovpMh von 2 'rivnt, 
Aktonstili'kc aus den Osterreichischen Arckiven, ed. T. v. Sickel (3 
jarts, Vienna, 1870-1872); F. Lainez, Disputationes tridentinac, 
ed. Grisiir (2 \'ols., Innsbruck, 188O); Die rbmische Kuvie und das 
Konzil von Tvient untev Pius JV. AktenstUckc zttr (icscliichte des 
Konzih von Trient, ed. F, Siista (vols, i. ii., Vienna, 1904-1909); 
Canoncs et deorcta concilii tridentini (Rome, 1564; critical edition 
by A. L. Richter, Leipzig, 1833); the most important decisions on 
dogma and ecclesiavsUcal law reprinted by C. Mirbt, Quelicn sur 
(ieschichtc dcs Papsttums (ed. 2, Tubingen, Nr. 289 sejej., p. 202 sqq.). 

Literature. - F. Sarjn, Istovia del concilio tridentino (r.ondoii, 
1619); Cardinal Sforza Pallavicini, Istoria del concilio di Trento 
(Rome, i05(^it>57, a counterblast to tlie preceding): Brischar, Znr 
DcHYteilung der Kontroversen swischen i^arpi und Pallavicini (1844); 
Salig, Volhhhidige Historic des tridcntinischen Konzils (Haile, 
1741-1745); Wessenbrrg, Die grossen Kivchenversamnilungen dcs 
/ffcn unil jbten Jahrhxmdevis, vols. iii. and iv. (Constance, 1840); 
L. V, Ranke, Die romischen Pdpste im 16 und 77 J ahrhundert, vol. i. ; 
ibid. Deutsche Ceschichtc im Zeitaltcr der Ri foennUion, i. (Stuttgart, 
1S80); P. Tschackert, s.v. ‘^Tricnter Konzil," in Herzog-Hauck, 
Rralenryklopi’idie fiir protestantise he Theologic (1908), vol. xx., ed. 3, 
p. 99sqq.; Ci. Kawerau-\^^ Moeller, Lehvbnch der Kirchengeschichte, 
iii. 237 sqq. (Tubingen. 1907); F. Hergenrothcr, Handlmch der allge. 
tneinen Kirchtngcschichte , edition by F. P. Kirsch, Bd. III. j). 188 
seq. (Frdburg im Breisgau, 1909). (C. M.) 

TRENT, the chief river in the midlands of England, the third 
in length in the country, exceeded only by the Thames and 
Severn. It rise.s in the north of Statlordshirc, and discharges 
tlirough the Humber into the Nortli Sea, having a course of 
about 170 m., and a drainage area of 4052 sq. m. The source 
Is on Biddulph Moor, which rises to a height of 1100 ft. The 
('ourse of the river is at first southerly, and it skirts the manu- 
facturing district of the Polieri-.s, passing Stoke- upon-Trent. 
Immediately below’ this town the valley widens, and the fall 
of the river, from a point 15 m. from the source to the mouth, 
is only 338 ft. Passing Slone, the course becomes south-easterly, 
iuid tlie united waters of the Sow and the Penk are received 
on the right. Near RugeJey the direction becomes easterly, and 
near Alrew’as the Trent rccci\'cs the Tame on the right, and turns 
to the north-cast. Much of the valley above this point is well 
wooded and pictures(]ue, thc5Ugh the flanking hills are gently 
sloping, and of no great elevation. The river xk>w passes 
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Burton-upon-TVent, in this part of its course forming the boun- 
dary between Staffordshire and Derbyshire. The fall from 
Burton to the mouth, a distance of 109 m., is 148 ft. The 
valle}” opens out as the stream, dividing into several channels 
at Burton and receiving on the left the Dove, enters Derln-shire, 
It then separates that countj’’ from Leicestershire and Notting- 
hanishire, receives in quick succession the Derwent (left). 
Soar (right) and Erewash (left), enters Nottinghamshire, and 
passes Nottingham, 81 J m. from the mouth. The next important 
town is Newark, which, however, the main channel of the river 
passes at a considerable distance to the west; the Devon joins 
here on the right, and the fall from this point to the mouth, 
a distance of 57 J m., is only 18 ft. The valley becomes flat, 
thoug^h the river is rather deeply entrenched in some parts. 
Forming the boundary between Nottingham and Tincoln.shire, 
the Trent passes Gainsborough (26J m. from the mouth), 
receives the Idle on tlie left, and, entering Lincolnshire and 
skirting the Isle of Axholme, joins the Yorkshire Ouse near 
Faxfleet. The lower part of the valley resembles the Fens 
in character, and is drained by many artificial channels. I'he 
northward turn at Newark is of interest inasmuch as it is con- 
sidered that the river from this point formerly flowed towards 
Lincoln, and, following a depression in the escarpment there, 
pas.sc?d down the valley at present occupied by the Withani to 
the Wash. It is suggested that the waters were diverted to the 
Humber by a stream within that system cutting hack southward 
and tapping the Trent in the vicinity of New^ark; and in liigh 
flood the Trent has been known to send water across the low 
parting to the Witham (sec Avebury, Scenery of England, 
ch. xi.). The highe.st tides are felt about 40 m. up river, and 
the phenomenon of an “ eagre ’’ (Ijore or tidal wave) is seen 
rising on spring tides to a height of 4 or 5 ft., 15 m. above the 
mouth of the river. 

The Trent is navigable for a distance of g.yf m. from its Junction 
with the Ouse, to a point a short dist.incc above the junction of the 
Derwent, the Trent Navigation Company having a general control 
of the na^*ig^llion down to Guinshorough, the Ji/n? (d which pfisscs 
through Nottingham by canals. On the river it.selt there are enght 
locks. Below Gainsborough th^? navigation is open, and vessels 
drawing 9 It. can reach this point on spring tides. From the 
Derwent mouth the Trent and Mer.scy ('anal follows the Tn nt \'.'Uley 
upward, and gives connexion with the entire inland navigation 
system of th(? midlands and west of England. Short canals giw 
.'I’ccesM to Derby and the Erewash valley; the Loicfster N.ivigation, 
following th«* Soar, connects with the Grand Jj unction c.'\n.d; .nid the 
Grantham canal carries a little traflic between that town and Nr>ttii»g- 
ham. The Fossdyke, distinguished as the oldest navigable* waterway 
still in use in England, as it was originally of Homan coiistriictioii, 
connects the Trent with Lincoln and the Witham, and Jov.pr down 
the Sheflkdd and South Yorkshire canal joins the river Irom the west 
at Kcadby. There is also a cam.1, little used, to Chesterfield. 

TRENTE ET QUARANTE (called also Rou^e et Noir), a game 
of French origin played wdth cards and a special table. It is 
one of the two games played in the gambling rooms at Monte 
Carlo, roulette being the" other. The diagram illu-strates one 
half of the table, the other half precisely corresponding to it. 
Two croupiers sit on each side, one of them being the dealer; 
behind the two on the side opposite to tlie dealer a supervisor 
of the game has his seat. Six packs of fifty-rtvo cards each are 
used; these are well shuffled, and the croupier ask.s any of the 
players to cut, handing him a blank card with w'hich to divide 
the mixed packs. There are only four chances at trente et 
quarante : rouge or /mw>, known as the graw/f tableau ; couLeur or 
inverse, known as the petit tableau. At Monte Carlo the stakes 
are placed on the divisions indicated on the tabic, the maximum 
being 12,000 francs and the minimum 20 francs wdiich must be 
staked in gold. The dealer, w*ho has placed all the cards before 
him, separates a few with the blank card, takes them in his 
left hand and invites the players to .slake with the formula, 

Me.ssieurs, faites votre jeu ! '' After a pause he exclaims 
“ Lt' jeu est fait, rien ne va plus ! ” after which no stake can be 
made. He then deals the cards in a row until the aggregate 
number of pips is something more than thirty, upon which he 
deals a second row, and that which comes nearest to thirty wins, 
the top row being always distinguished as noir, and the lower 



as rouge. In announcing the result the word trente is always 
omitted, the dealer merely announcing un, trois, guatre, as the 
case may be, though when" forty 
is turned up it is described as 
quarante. The w^ords noir and 
inverse are also never used, the 
announcement being rouge gagne 
or rouge perd, couleur gagfie or 
couleur perd. Gain or loss o\'cr 
couleur and inverse depends upon 
the colour of the first card dealt. 

If tliis should be also the colour 
of the winning row', the player 
w'ins. Assuming, for example, 
that the first card dealt is red, 
and that the low'er row of the 
cards dealt is nearest to thirty, 
the dealer will announce “ Rouge 
gtigne et le couleur.*’ If the first 
card dealt is red, but the black 
or top row of cards is neiircst Diagram of Half of Trmte et 
to thirty, the dealer announces ^ Quarantt- Table. 
“Rouge perd et le couleur.” G. Grand tableau. 

It frequently happens that both J. lrivcT.se. 

row'S of cards when added together give the same number. 
Should they both, for instance, add up to thirty-three, the 
dealer will announce “ Trois apres,” and the deal goes for 
nothing except in the event of their adding up to thirly-one. 
Un npres {i.e. thirty one) is known a.s arefait; the .stakc.s are put 
in prison to be left for the decision of tire next deal, or il the 
player prefers it he can withdraw half his stake, leaving the 
other halt for the bank. Assurance against a refait con be made 
by paying i % on the value of the stake W'ith a mini mum of 
five francs. When thus insured a|i:ainst a refail the ph.ycr is at 
liberty to withdraw' his whclc stake, li ha.s been calculated 
that on an average a refait occurs once in thirty-eight coups. 
After each deal the cards are pushed into a metal bowl lei into 
the tabic in front of the dealer. When he lias not enough left 
to complete the two rows, he renuirk.s “ Lcs cartes pas.scut 
they are taken from the bowl, reshuffled, and another deal 
bc^gins. 

TRENTON, a city and the county-seat of Grundy county, 
Missouri, U.S.A.,on the E. fork of the Grand River, in the north 
central part of the state, about 100 in. N.E. of Leavenworth. 
Pop.(i8oo), 5039; (1900), 5396, including 192 foreign-horn and aoo 
negroes ; (1910), 5656. It is served by the (liicago, Rock Island & 
Pacific (which has repair shop.s here) and the Quincy, Omaha ik 
Kansas City railways. It has a picturesque situation, and is laid 
out over a high uneven bluff . The city is a trading centre fora 
prosperous farming region, and coal is nuned in the vicinity. 
Trenton was platltrd in 1841, became the county-scat in the 
same year, and was incorfiorated as a town in 1857. In 1893 it 
received a city charter under a general stale law. In 1900-1903 
it was the seat of Ruskin College, an institution founded by 
Walter Vrooman (b. 1869), a native of Mis.souri, and the organizer 
of the Ruskin Hall Workingmen’s College, Oxford, England. 
The college was removed to Glen Ellyn, Illinois, in 1903 and 
after 1906 to Ruskin, Florida. 

TRENTON, the capital of New Jersey, U.S. A., and the county- 
seat of Mercer county, on the eastern bank of the Dela\'.are 
river, about 33 m. N.E. of Philadelphia, and about 59 m. S.W. 
of New York. Pop. (1890), 57,458; (1900), 73,307, of whom 
16,793 were foreign-bom (including 4114 Germans, 3621 English, 
3292 Irish, and 1494 Hungarians), and 32,879 were <1 foreign 
parenbxgc (both parents loreign-born), includrrf^ 8873 t>£ 
German parentage, 8324 of Irish parentage, 5513 of English 
parentage, and 2243 of Hungarian parenta//;; (1910 
census), 96,815. Area, 9 sq. m. Trenton is served by 
the Pennsylvania (main line and Belvidcre divi.sion) and the 
Philadelphia & Reading railway system.s, b}' inter' urban electric 
raihvays, and by small freight and pa.s.seng< r steamers on the 
Delaware river; the Delaware k Raritan canal connects with 
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the Raritan river at New Brunswick. Trenton is at the head 
of navigation on the Delaware river, which falls 8 ft. here. 
Riverside park extends along its water front for about 3 m., 
and on the outskirts of the city lies Cadwalader park (100 
acres), containing a zoological garden. In the centre of the 
city, marking the .spot where Washington planted his guns at 
the I)attle of Trenton, stands the Battle monument, a Roman- 
Doric column of granite, 150 ft. high, hollow and fluted, its 
cap forming an observatory, with a statue of Washington by 
William R. O’Donovan (b. 1844), Perry Street, mounted on 
a granite pedestal, is the “ Swamp Angel,” the great gun used 
by Federal troops in the marshes near Charleston, South Carolina, 
during their attack on that city in August 1863. I’hcre arc 
many buildings in the city which are rich in historic as.sociations. 
Chief among these is the liarracks, erected l^y the colony in 
1758 to mitigate the evils of billeting, and occupied by Briti.sh 
troops during the Seven Years’ War, and at different times by 
British, Hessian and American troops during the War for 
Independence. Other interesting landmarks are “ Woodland ” 
(formerly called Bloomsbury Court ”), built early in the 
i8th century by William Trent, and said to have sheltered, at 
various times, Washington, Lafayette and Rochanii)cau ; the 
‘^Hermitage,” erected some time before the War of Inde- 
pendence; and “Bow Hill,” in the suburbs of the city, a 
quaint old colonial mansion which for some time before 1822 
was a home of Joseph Bonaparte. Among the public buildings 
are the state capitol, the post office building, the county 
court house, the city luill, the second regiment armoury, 
public library (containing about 42,000 volumes in 1909), 
and the building (1910) given by Henry C. Kelsey to the city 
for the school of industrial arts (founded in 1898). Here also 
arc the state normal and model schools (1855), the state 
library, housed in the capitol, the state school for deaf mutes, 
the state home for girls, one of the two slate hospitals for the 
insane (opened in 1848), the state arsenal — the building i)eiiig 
the old state prison — the state prison (1836), St Francis 
hospital (1874), Mercer hospital (1892), the William McKinley 
memorial hospital (1887), the city ho.spital, two children’s 
day nurseries, the Friends’ home, the Ihiion industrial home 
(for destitute children), the J^'lorence Crittenton home (1895), 
the indigent widows’ and single women’s home (1854), the 
Har Sinai charity society, tlu^ home for friendless children, 
and the society of St Vincent dc Paul. Trenton is the sec of 
Protestant Episcopal and Roman Catholic bishops, 

Trenton is an important industrial centre. Its proximity 
to the coal fields of Pennsylvania and to tlio great markets of 
New York and Philadelphia, and its excellent transportation 
facilities by rail and by water, have promoted the development 
of its manufactures. The city is the greatest centre for the 
pottery industry in the United States. In 1905 there were 
40 establishments for the manufacture of pottcty and terra- 
cotta, employing 4571 labourers; and their total product was 
valued at $5,882,701 — or 9*2 % of the value of the pottery 
product of the United States, and 18 % of the value of all the 
city’s factory products, in this year. The chief varieties of this 
ware are vitrified china, belleck china, semi -porcelain, white 
granite and c. c. ware, vitrified porcelain for electrical supplies, 
porcelain bath tubs and tiles, and terra-cotta. Clay for the 
“ saggers,” or cases in which the wares are fired, is mined in 
the vicinity, but the raw materials for the fine grades of pottery 
are obtained elsewhere. Some pottery was made in Trenton 
by crude and primitive methods near the beginning of the 
19th century, but the modem methods were not introduced 
until 1852, when yellow and Rockingham wares were first made 
here. In 1859 the manufacture of w»hitc granite and cream- 
coloured ware wiis successfully established. The fine exhibits 
from the Trenton potteries at the Centennial Exhibition in 
Philadelphia in 1876 greatly stimulated the demand for these 
wares and increased the competition among the manufacturers; 
and since that date there has been a marked development in 
both the quantity and the quality of the product. In Trenton, 
also, are manufactured iron, steel and copper wire, rope, cables 


and rods— the John A. Roebling’s Sons Company has an immense 
wire and cable manufactory here— iron and steel bridge building 
materials and other structural work, plumbers’ supplies (manu- 
factured by the J. L. Mott Company), and machinery of almost 
every character, much of it being exported to foreign countries. 
Much rubber ware is also manufactured. In 1905 Trenton 
contained 312 factories, employing 14,252 labourers, and the 
total value of the factory products wa.s $32,719,945, 

The charter, as amended, provides for a mayor elected for 
two years and a common council of two members from each 
ward elected for two years. Other elected officers are : city 
clerk, comptroller, treasurer, counsel, receiver of taxes, engineer, 
inspector of biiilcling.s, overseer of poor, street commissioner and 
sealer of weights and measures. The municipality owns the 
water works and the sewer system ; the water .supply is obtained 
from the Delaware and is stored in a reservoir having a capacity 
of about 110,0100,000 gallons. 

The settlement of Trenton began in 1680 with the erection 
by Mahlon Stacy, a Quaker colonist of Burlington, of a mill 
at the junction of the Assanpink creek' with the Delaware river. 
By 1685 a number of colonists had settled at this point, 
which became known as “ The Falls ” on account of the 
rapids in the Delaware here. In 1714 Stacy sold his plantation 
at “ The Falls ” to William Trent (r. 1655-1724), speaker of 
the New Jersey Assembly (1723) and chief justice of the colony 
(1723-1724), in whose honour the place came to be called Trent- 
lown or Tremton. In 1745 Trenton received a royal charter 
incorporating it as a borough, but in 1750 the inhabitants 
voluntarily surrendered this privilege, deeming it very pre- 
judicial to the interest and trade ” of the community. In 1783 
the New Jersey delegates in Congre.ss proposed that Trenton 
be made the seat of the general government, but as this measure 
was opposed by the Southern delegates, it was agreed lliat 
Congress, pending a final decision, should sit alternately at 
Annapolis and Trenton. Congress accordingly met in Trenton 
in November 1784, but .soon afterwards removed to New York, 
where better accommodation could be obtained. Trenton 
became the capital of the state in 1790, was c hartered as a city 
in 1792, and received new charters in 1837, 1866, and 1874. 
The borough of South Trenton was annexed in 1850; the 
borough of Chambensburg and the township of Millham in 
1888; the borough of Wilbur in 1898; and parts of the lown- 
ship.s of Ewing and Hamilton in 1900. 

See The CUv of Trenton, N,J., a liiblio^raphy (1909), prepiarod by 
the Trenton Free Library; John O. Raum, History of the City of 
Trenton (Trenton, 1871); George A. Wolf, Industrial Trenton 
(Wilmington, Del., 1900); F. B, Lee, History of Trenton (Trenton, 

TRENTON AND PRINCETON, BATTLES OP (1776-1777). 
These battles in the W’ar of American Independence are noted as 
the first .successes won by Washington in the open field. 
Following close upon a series of defeats, their effect upon his 
troops and the population at large was marked. After the cap- 
ture of Fort Washington on Manhattan Island, on the i6th of 
November 1776, the British general. Sir William Ilow^e, forced 
the Americans to retreat through New Jersey and across the 
Delaware into Pennsylvania. Howe then went into winter 
quarters, leaving the Hessian general, Rahl, at Trenton on the 
river with a brigade of 1200 men. Although Washington’s army 
had dwindled to a mere handful and was discouraged by the 
year’s disasters, it could still be trusted for a promising exploit. 
Ascertaining that the Hessians at Trenton were practically 
unsupported, the American general determined to attempt 
their capture. On the night of the 25th of December 1776 
he rccrossed the Delaware through floating ice to a point 
9 m. above the enemy, whom he expected to reach at dawn 
of the following day, the 26th. Dividing his force of 2500 men 

> Tlic name Assanpink is a corruption of an Indian word said 
to mean *’ place? of stone implements.” In gravel dcjwsits in and 
near Trenton many stone implements, human skulls and remains 
of extinct animals have been found, and according to some scientists 
they arc e\ndenccs of Glacial man, a conclusion disputed by otherSr 
(See America, vol. i. p. 817.) 
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into two divisions under Generals Sullivan and Greene, he 
approached the town by two roads, surprised the Hessian 
outposts, and then rushed upon the main body before it could 
form effectively. The charge of the American troops and the 
fire of their artillery and musketry' completely disconcerted llic 
enemy. All avenues of retreat being closed and their general 
mortally wounded, the latter to the number of 950 cjuickly 
surrendered and were marched back into Pennsyh'ania on the 
same day. The American loss was five or six wounded. 

Elated by this success and eager to beat up the enemy's 
advanced posts at other points, Washington again crossed the 
Delaware on the 30th of December and occupied Trenton. 
Hearing of this move Lord Cornwallis at I^rincoton, 10 m, 
north of Trenton, marched down with al>out 7000 troops upon 
the Americans on the 2nd of January 1777, and drove them 
across the Assanpink, a stream running east of the town. The 
Americans, who encamped on its banks that night, were placed 
in a precarious position, tis the Delaware, with no bouts at 
their disposal at that point, prevented their recrossing into 
Pennsylvania, and all other roads led towards the Hritish lines 
to the northward. Washington accordingly undertook a bold 
manoeuvre. Fearing an attack by Cornwallis on the next 
morning, he held a council of war, which confirmed his plan of 
quietly breaking camp that night anrl taking a by-road to 
Princeton, then cutting through any n^sistiincc* that might 
be offered there and pushing on to the hills of northern New^ 
Jersey, thus placing his army on the flank of the British posts, 
ilis tactics succeeded. At Princeton he came upon three 
British regiments which for a time held him at bay. The 
I7lh foot especially, under Colonel Mawhood, twice routed the 
American advanced troops, inflicting severe lo.ss, but were 
eventually driven back toward Trenton. I’he other regiments 
retreated north toward New Brunswick, and Washington 
continued his march to Morristown, New Jersey. He had 
broken through Howe's lines and pla(;ed himself in an advan- 
tageous position for recruiting his army and maintaining a 
strong defensive in the next campaign. I’hcse two affairs 
of Trenton and Princeton put new life into the American (uiuse, 
and establi.shed Washington in the confidence of his troops and 
the country at large. 


lion from the state department in December, He returned to 
Charleston in February i86i : was a member of the state legis- 
lature in 1862-1866, and served as colonel on the staff of General 
Roswell S. Ripley during the Civil War; and later returned 
to Washington. He was counsel for the United States before 
the Halifax Fishery ('ommissitm in 1877 ; was commissioner 
for the revision of the treaty with China in 1880; was minister 
to Chile in 18S 1-1882 ; in 1882 with General U.8. Grant nego- 
tiated a commercial treaty with Mc'xico; and in 1889-1890 
was a delegate to the Pan-American ('ongress in ^^’ashington. 
He died at Pendleton, South Carolina, his country place, on 
the 4th of May 1898. 


His writinfjs includt* The Diplomacy of the Revolution (1S32), /In 
American View of the liastern Question (1^*54) and The Diplomatic 
History of the Administrations of Washitti'ion and Adams (1H57), 

TRESHAM, FRANCIS (r. 1567-1605), English Gunpowder 
Plot conspirator, eldest son of Sir Thomas 'Fi’t'sham of Rushton, 
Northamptonshire (a descendant of Sir Thomas lYesham, 
Speaker of the House of Commons, executed by Edward JV. 
in 1471), and of Muriel, daughter of Sir 'rhomas 'Dirockmorton 
of ('ought on, w'as born about 1567, and educated at Oxford. 
He was, like his father, a Roman Catholic, and his family had 
already suffered for their religion and politics. He is described 
as “ a wild and unslayed man," was connected intimately willi 
many of those afterw'ards known as th(‘ Gunpow'der l*lot ('on- 
.spirators, being cousin to ('atesby and to the two Winters, and 
was implicated in a series of seditious intrigues in Elizalwth's 
reign. In 1596 he was arrested on suspicion together with 
Cateshv and the two Wrights during an illn(\ss of Queen 
! Elizabeth. In 1601 he look part in Essex's rebellion and was 
j one of those who confined the Lord K(‘(‘])(‘r I?)gcrton in Essex 
, House on the Kth of February. He w'as inqirisoned and only 
suffered to go free on ('ondition of a fine of 3000 marks paid by his 
i father. He was one of the promotiTs ol the mission of 'Fhomas 
; Winter in 1602 to Madrid to persuade the king of Spain to 
j invade JCngland. On the death of Elizabeth, how^ever, he, 
with several other Roman (a1 holies, joined Southampton in 
I securing the Tower for James I. 

'I'rcsham was 1h(‘ last of the conspirators to be initialed into 
' the Gunpowder Plot. .A(‘(’or(ling t(» his own account, which 


Sec W. S. Stryker, The Battles of Trenton and Princeton (Boston, 
1808). 

TR^IDATIOM (from Lat. trepidare, to tremble), a term 
meaning, in general, fear or trembling, but used technically in 
astronomy for an imagined slow oscillation of the ecliptic, 
having a period of 7000 years, introduced by the Aruliian 
astronomers to explain a supposed variation in the precession 
of the equinoxes. It figured in a.stronomical tables until the 
time of (.’opernicus, but is now known to have no foundation 
in fact, Ixjing based on an error in Ptolemy’s determination of 
precession. 

TRESCOT, WILLIAM HENRY (1822-18118), American 
dijilomatist, was bom in Charleston, .South ( arolina, on the 
loth of November 1822. He graduated at C’harleston College 
in 1840, studied law at Harvard, and was admitted to the bar 
in 1843. In 1852-1854 he was secretary of the U.S. legation 
in London. In June i860 he w'as appointed assistant secretary 
of state, and he was acting secretary of .state in Junc-October, 
during General Lewis Ca.ss’s absence from Washington, and for n 
few days in December after Cass's resignation. His position 
was important, as the only South Carolinian holding anything 
like official rank, because of his intimacy with President 
Buchanan, and his close relations with the Secession leaders 
in South Carolina. He opposed^ the re-enforcement of Fort 
Sumter, used his influence to prevent any attack on the fort 
by South Carolina before the meeting of the staters convention 
called to consider the question of secession, and became the 
special agent of South Carolina in Washington after his rc.signa- 

' His " Narrative . . . concerning the Negotiations betw een South 
Carolina and Resident Buchanan in DecemlKT 18O0/' written in 
February 1861, edited by Gaillard Hunt, appeared in the American 
Historical Review, xiii. 528-556 (1908). 


! receives gtJiieral support from Thomas Winter's confession, it 
I was revealed to him on the i4lh of October 1605. Inferior in 
' zeal and character to the rest of the (!onspirators, he had lately 
by the death of his father f>n the uth of September 1605. 
‘ inherited a large properly and it was probably his financ’ial 
support that was now sought. But Tresliarn, as the possessor 
of an estate, was probably less inclined than bc^fore to embark 
on rash and hazardous schemes. Moreover, he had two brothers- 
in-law, Lords Stourton and Monteagle, among the peers destined 
I for a.ssfissinalion. He expressed Ids dislike of the plan from 
j the first, and, according to his own acccaint, he end(?avoiired 
to dissuade (Atesby from the whole yiroject, urging that the 
Romanist cause would derive no benefit , even in case of success, 
from the attempt. His representations were in vain ;ind he 
con.sented to .supply money, Init afterwards discfncred that 
. no warning was to he given to the Roman (^aihcdic pe<TS. All 
f the evidence now points to Tresham as the betrayer of the plot, 

I and it is known that he w'as in London within 24 hours of the 
(lespateh of the famous letter to Lord MonB^agle which revealed 
• the plot (sec (ii:N powder Plot). In all probability he had 
I betrayed the secret to Monteagle pnfviously, and the method 
of discovery had hx^en settled between them, for it liears the 
marks of a prearranged affair, and the whole plan was admirably 
conceived so as to save Monteaglc’s life and infijrm the govern- 
ment, at the .same time allowing the conspirators, by timely 
w'aming, opportunity to escape (see Monteagle, William 
I Parker, 4th baron). Tresham avoided meeting any of the con- 
spirators as he had agreed to do at Barnet, on th(^ 29th of 
October, but on the 31st he was visited by Winter in London, 
and summoned to Barnet on the following day. There he met 
Catesby and Winter, who were prepan?rl to stab him for his 
betrayal, but were dissuaded by his prote.stations that he knev/ 
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nothing of the letter. His entreaties that they would give up 
the whole project and escape to Flanders were unavailing. 
Alter the arrest of Fawkes on the night of the 4th Tresl^am 
did not fly with the rest of the conspirators, but remained at 
court: and offered iiis services for apprehending them. For 
some days ho was not suspected, but he was arrested on the 
I2lh. On the i^tli he. confessed his share in the plot, and on 
the 29th lus participation and that of Father Garnet in the 
mission to Spain. Shortly afterwards he fell ill with a com- 
plaint from which he had long suffered. On the 5th of Decem- 
ber a copy of the Treatiae of Equivocatimi^ in v/hich the Jesuit 
doctrine on that subject was treated, was found amongst his 
papers by Sir Edward Coke (see Garnet, Henry). From 
the lessons learnt here hn liad evidently profited. On 1 Ikj c^ih of 
December he declai*ed he kntiw notliing alK)ut the book, and 
shortly before his dt^alh, with th(‘. desire of saving liis friend, 
he withdrew his statement contx'rning Garnet’s complicity in 
the Spanish negotiations, and denied that he had seen him 
or communicated with him for 16 years. His death took place 
on the 22nd, His last transparent falsehoods had removed 
any thoughts of leniency in tlie government. He was now 
cFissed with the other conspirators, and though he had never 
been convicted of any crime or received sentence, his corpse 
was decapitated and he Wcis attainted by act of parliament. 
Tresham ^ jnavri(*d Anne, daughter (»f Sir John Tufton of 
Hothfield in Kent, by whom he had two daughters. His estates 
p^sed, notwithstanding tlie attainder, to his brother, afterwaids 
Sir Lewis Tresham, bar.. 

TRESPASS ( 0 . Fr. trespas, a crime, properly a stepping aerross, 
from Lat. irans, across, and passus, step; cf. “transgression,” 
from iratisgredi, to step across), in law, any tran.sgre.ssion of 
the Jaw less than treiuson, felony or misprision of eitiier. The 
term includes a great variety of torts committed to land, goods 
or person, distinguished generally l>y names drawn from the 
writs once used as appropriate to the particular transgression, 
such as vi ei armis^ quare clausum fregit de bonis asportaits, dc 
uxote abducia cum bonis viri, guar e fUium ei heredem rapuit.kv.. 
Dj) to 1694 the trespiisfier was regarded, nominally at any rate, 
as a criminal, and was liiibie to a fine for the breach of the peac(‘, 
commuted for a small sum of money, tor whi<ii 5 Will. & Mar. 
c. 12 ( 1693 ) substituted a fee of 6.s. 8d. recoverable as costs 
against the defendant. Tre.spass is not now criminal except 
by special statutory enactment, e.g. the old statutes against 
forcil)le entry, the game acAs, and the private acts of many 
railway companies. When, however, trespa.^s is carried suffi- 
ciently far it may become f;riminal, and Ik prosecuted as assault 
if to the person, as nuistuice if to the land. At one time an 
important distinction was drawn between tre.spass general and 
trespass special or trespass on the case, for which see Tort. 
The differcuce octween trespuvss and case was sometimes a 
vm' narrow one : the general rule was that where the in jur\' was 
directly caused by the act of the defendant the propter remedy 
was trespass, whcj e indirectly case. The differt'uce is illustrated 
by the action for false imprisonment : if the defendant him- 
self imprisoned the plaintiff the action was trespass; if a 
third pt^rson did so on the information of the defendant it 
was case. A close parallel is found in Roman law' in the 
aciio directa under tlie lex Aquilia for injuiy' caused directly, 
the actio uiilis for that causc(l indirectly. One of the reasons 
for the rapid extension of the action on the case, especially that 
form of it called assumpsit, was no doubt tlie fact that in the 
action on t.iu‘ case the defendant was not allowed to wage his 
law (see Wager). 

In its more riist rioted sense trespass is generally used for 
entry on land without lawful autliority by either a man, his 
.servants or his cattle. To maintain an action for such trespass 
the plaintiff must have possession of the premises. The quantum 
of possession necessary to enable him to bring the action is 
often a question difficult to decide. In most instances the 
tenant can bring trespass, the revensioner only case. Remedies 
for trespass are cither judicial or extra-judicial. The most 
minute invasion of private right is trespass, though tlic damages 


may be nominal if the injury w^s trivial. On the other hand, 
they may be exemplary if circumstances of aggravation were 
present. Pleading in the old action of trespass was of a very 
technical nature, but the old-fashioned terms alia enormia, 
replication de injuria, new assignment, &c., once of such 
frequent occurrence in the reports, are of merely historical 
interest since tlie introduction of a simpler system of pleading, 
unless in those American states where the old pleading has 
not been reformed. The venue in trespass was formerly 
local, ill ciisc transitory. In addition to damages for trespass, 
an injunction may be granted by the court. The principal 
in.stances of extra-judicial remedies are di.stress damoge fea.sant 
of cattle tre.spassing, and removal of a trespasser w'ithout un- 
necessary violtincc, expressed in the terms of Latin pleading 
by molUter manus imposuiU 

Tresjitiss m^iy bo justified by exercise of a legal right, as to sorvt; 
the process of tlic law, or by invitation or licence of the owner, or 
may be (jxcusctl by accident or inevitable nccc.‘ssity, as deviatifin 
from a highway out of repair. tVhere a man abuses an authority 
given by the l.iw, his wrongful act relates back to his entry, and 
licj becomes a trespasser ah initio, that is, liable to be treated as u 
tr<ispasser for the whole time oi his being on the land. Mere brc.ach 
of contract, such as refusal to pay tor wine in a tavern which a person 
has lawfully entfu-ed, does not constitute him a trespasser ah in 4 io, 
A trespass of a permanent nature is calhsd a continuing tresjmss; 
such would be the i>ermitting of one's cattle to feed on another’s land 
without authority. 

Id Scots law tresjuiss is used only for torts to land. By tlv 
Tre.s]mss (Scotland) Act 1865 trespassers are liable on siimmaiy^ 
conviction to fmo and imprisonment for encamjnng, lighting fires. 
&c., on land without the consent and permission of the owner. 

TRES TABERNAE (Three Taverns), an ancient village of 
Latium, Italy, a post station on the Via Appia, at the point 
where the main road was crossed by a liranch from Antium. 
Tt i.s by some fixed some 3 m. S.I£. of the modern village 
of Cisterna just before the Via Appia enters the Pontine 
marshes, at a point where the modern road to Ninfa and Norha 
divergc.s to the nortli-cast, where a few ruins still exist (Grotte 
di Nottola), 33 m. from Rome. Tt is, however, more probable 
that it stood at Cisterna itself, where a branch road running 
from Antium by way of Satricum, actually joins the Via Appia. 
Ulubrae,menli()i'X'd as a typical desert village by Roman write r.^^. 
lay in the plain between Cisterna and Sermoncta. 'Pres 
Tabemae is best known as the point to which St Paiil'.s 
friends came to meet him on his journey to Rome (Acts xxviii. 
15). It became an episcopal sec, but thi.s w'as united with tl:at 
of Vclletri in 592 owning to the desertion of the place. 

The name occurs twice in other parts of Italy as the name 
of post stations, 

TRESVIRl, or Triumviri, in Roman antiquities, a board 
of tliree, either ordinary magistrates or extraordinary com- 
missioners. 

1. Tresyiri capitale5,y\iO'i^ duty it was to assist the higher 
officials in their judicial fum'tions, e.specially cTiminal, were 
first appointed about 289 b.c., unless they are to be identified 
with the tresxnri noclurni (Li\7 ix. 46, 3), Avho were in 
existence in 304. They possessed no criminal jurisdiction or 
jus prensionis (right of arrest) in their own right, but lu ted 
as the representatives of others. They kept watch over prisoiier** 
and carried out the death senUmce {e.g, the Catilinarian con- 
spirators were strangled by them in the Career Tullianum): 
look accused or suspected persons into custody; and exercised 
general control over the city polii'e. They went the rounds by 
night to maintain order, and had to be present at outbreaks o< 
fire. Amongst othei things they assisted the aediles in burning 
forbidden botik.s. It is possible that they were entrusted h\ 
the praetor with the settlement of certain civil proct^sses 
of a semi-criminal nature, in which private citizens acted a.- 
prosecutors (see G. Gotz in Rheinisches Museum, xxx. 162). 
They also had to collect the sacramenta (deposit forfeited hy 
the losing party in a suit) and examined the plea of exemption 
put forward by those who refused to act as jurymen. Caesar 
increased their number to four, but Augustus reverted to three. 
In imperial times most of their functions passed into Uie hands 
of the praefectus vigilum. 
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2. Tf€sviri epulonts, a priestly body (open from its first in- 
stitution to the plebeians), assisted at public banquets. Their 
number was sub^uently increased to seven, and by Caesar 
to ten, although they (X)ntinued to he called sepiemviri, a name 
which was still in use at the end of the 4th century a.d. They 
were first created in 196 B.c. to superintend the epulum Jovis 
on the Capitol, but their services were also requisitioned on 
the occasion of triumphs, imi^erial birthdays, the dedication 
of temples, games given by private individuals, and so forth, 
when entertainments were provided for the people, while the 
senate dined on the Capitol. 

3. Ttesviri monetales were superintendents of the mint. 
Up to the Social War they were nominated from time to time, 
but afterwards became permanent ofiicials. Their numl^rr 
was increased by Caesar to four, but again reduced by Augustus. 
AwS they acted for the senate they only coined copper money 
under the empire, the gold and silver coinage being under tlu' 
exclusive control of the emperor. The oflicial title was “ tresviri 
aere argento auro flando feriundo.” 

4. Tresvifi reipublicae constituendae was the title Ix'slowecl 
upon OcLavianus, Lepidus and Antony for five years by the 
lex Titia, 43 b.c. The coalition of Julius Caesar, Pompey and 
Crassus hivs also been wrongl) called a triumvirate,” hut 
they never had the title tresvifi, and ludd no office under that 
name. 

Sc*(f T. Mommsen, Pdmfsches Staahverht (1888), ii. 504-601, (>38, 
001, 718; J. Marquai'Jt, Bdmische Staatsvevwciitung (1885), iii. 347. j 

TREVELYAN, SIR GEORGE OTTO, Bart. (1838- ), j 

British author and statesman, only son of Sir Charles Trevelyan, ; 
was born on the 20th of July 1838 at Rothley Temple, Leicester- 
shire. His mother was Lord Macaulay\s sister. He was edianited | 
at Harrow and at Trinity College, Cambridge, where he 1 
was second in the classical tripos. In 1861 lie wrote his | 
Horace at the Vniverstiy of Athens, a topiial drama in verse, 
parts of which are said to have offended 'Whewell and lost I 
Trevelyan a fellowship. The following year he went out as a 
civil servant to India, where he spent several years. During 
his stay he contributed “ Letters of a Competition Wallah ” 
to Macmillan's Magazine (republished 1864). Caumpore, an 
.account of that terrible tragedy, was published in 1865. During 
the same year he was elected to parliament for Tynemouth in 
the Liberal interest. In 1867 he wrote The Ladies in Parlia- 
ment, a humorous political brochure in verse. At the general 
election of t868 he was returned for the Hawick burghs, which 
he continued to represent until 1886. When the first Gladstone 
ministr}" was formed, in December t868, Trevelyan was ap- 
pointed civil lord of the admiralty, but resigned in July 1870 
on a point of conscience connected with the government Edu- 
cation Bill. He advocated a sweeping reform of the army, 
including the abedition of the purchase of commissions, and 
both in and out of parliament he w«is the foremost .supporter 
for many years of the extension of the county franchise. In 
the session of 1874 he brought forward his Hou.sehold Franchise 
(Counties) Bill, which was lo.st on tlie second nrading; it was 
not till ten ye.ars later that the agricultural labourer was en- 
franchised. Among other causes which he warmly supported 
were women’s suffrage, a thorough reform of metropolitan 
local government, and the drastic reform or abolition of the 
H(.)use of Lords. lie wus also in favour of the direct veto and 
other temperance legislation. In 1876 he publi.shed The Life 
and Letters of Lord Macaulay, one of the most admirable and 
most delightful of modern biographies ; and in 1880 he published 
The Early History of Charles James Fox. In the latter yccir he 
w’as appointed parliamentary secretary to the admiralty. This 
office he held until May 1882, when, after the assassination 
of Lord Frederick Cavendish, he became for two years chief 
secretary for Ireland. From November 1884 to June 1885 
he was chancellor of the duchy of Lancaster. In February 
1886 he became secretarj^ for Scxjtland, but resigned on the 
26th of Mardi on account of his disagreement with some of 
Mr Gladstone’s Irish Home Rule proposals. The same year 
he succeeded his father in the baronetcy. At the general 


election of 1886 Sir George Trevelyan lost his .scat for 
Hawick. As a representati^T of the Unionist party he look pan 
in the Round Table Conference, and, being satisfied with the 
modifications made by Mr Gladstone in his Home Rule scheme, 
he formally rejoined the Liberal party. In Augu.st 1887 he 
j re-entered the House of ( onimons as member for the Bridgeton 
division of Glasgow ; and from 1802 to 1895 he was sccjrctary 
1 for Scotland. Early in 1897 iR’ re.signed his seat in purliumcnt 
and retired into private life. In i*Sc)9 he publi.shed the first 
volume of a History of the American Rcvoiitlion , which was 
completed (3 vols.) in 1905: in tlie lalter \iMr,as Interludes 
in Prose and l^ersr, he repuhli.shed his early elassieal jeux d' esprit 
and Indian pieces. He had married in 1869 Caroline Pliilips, 

' whose fatiier was M.P. for Bury. His eldest son. ( luirles Philips 
Trevelyan (h. 1870), becNunc Libe-ral M.P. for theElland division 
of Yorkshire in 1890. and in 1008 was appointed parliamentary 
I secretary to the board of ediu'alion. i'lK' third son, George 
j Macaulay Trevcl ran (h. 1876), liceame well kno\n as a brilliant 
I historical writer, notably with two books on Garibaldi (1907 
and 1909). 

TREVET (or Trivet), NICHOLAS (r. 1258 r. 1328), English 
chronicler, was the son of Sir 'riiomas Trc\‘ct (d. 1283), a 
judge, and became n Dominican friar. After studying at 
Oxford and in J\aris, he spent most of hi.s subse(]ii(‘nt years in 
writing and teaching, and died alioul 1 3.28. His c hief work is his 
Annales sex regum Angliae, a chronicle of iCnglish history cover- 
ing the period between T135 and 1307; this is valuable for the 
later part of the reign of Henry III. and (^specially for that of 
I'/dward L, who was the author’s (’ontemporary. A member of 
the same family wa.s .Sir Thoma.s Trix'it (d. 1383), a soldier of 
rc[)Ute, who saw a good deal of service in France, and died in 
October 1383. 

Annates were ]niMishe(l in r.aiis in in Oxfnnl in 1710, 

and were edited l»y I’lunnas Hog lor the Knf'hsh llishniral Soeiely 
in 1845. Manusrri])t.s .are at Oxtord aiul in tlx? liritisli Miiscaitti. 
Trevet's oUnu' historical \v()rlts iU’o Catah^us rcf^um ann/o-.',uxoninn 
durante heplnrchia. and Lr.s i'ronidcs </e pvre N. Trevet nscvipt a dame 
Marie ('* Marie " wa.s JCdward L's dfuigldcr Mary). I'roin tlie latu r 
Chancer is believed to have obtained his Man of Jmw*s 7 ale. I'rev'el. 
also wrote a niinibcr of works of a th<x>lr>gicaJ and phiJoJr>gj(’.aI 
j characlei*. 

j TREVI (anc. Tninxte), a town of the province of Penigia, 

I Italy, 30 m. S.K. of Perugia and 5 m. S. of I'oligno by rail. 

I Pop. (1901), 5708. The town sUintis on a sU,<‘p hill 1355 ft. 
j above sea-level. Se.veral of its churches are utciiitednrally 
j interesting, especially the Madcama deile Lacriine (1487) oul- 
! side the town, the eieganl early Kemii.s.sa nc.tr architect ure of 
' which re.sembles tlrni of the Madonim del Cnlcinaio at Gortomi, 

I and most of them (and <dso the mnnieipjd picture gallery) 

. contain paintings by artists of the Umbrian .school- iwaably 
, Lo Spagna, a pnpil of I’erugino. S. Erniliano lias a group of 
; three altars decoral(?d with fine sculptures by Kocco da Viccn/..i 
(1521). The ancient town is believed to Juivc been situated 
i 1 J ra. to the north-west, but little is known of it, and no remains 
I save inscriptioas exist. 

I TREVIGLIO^ a town of Lombardy, Italy, in the provim:e of 
; Bergamo, 14 m. by rail S. by VV. of that town, 410 ft. above 
i sea-level. Pop. (lyoj), 5899 (town); j 4*^97 (commune). It 
I luus a fine church (S. jMarlino) contnifiing pictures by Butinone 
and iienale (1436-1526), both nalive.s of the town, and 
; having a lofty campanik? of the J3th and 141I1 centurias. ft 
I has imporUint silk works, wo(J*si)inning, oiid other nmnii- 
; factories. It is a junction for V(;r(^na, Cremona and Bergamo, 
j and steam tramways run to Monza, Lodi, &c. 

I TREVIRANUS, GOTTFRIED REINHOLD (1776 1837), G( r 
man naturalist, was Iwn at Bremen on the 4th of February 
! 1776. He studied medicine at Gottingen, where he took his 
, doctor’s degree in 1796, and a yei’.r later he was ufipointed 
I professor of medicine and mathematics in the Bremen lyceum. 
He died at Bremen on the i6th of February 1837. 

In the fir.st of his larger works, Biologie; oder die rhilosophie der 
lebenden Natur, wliich appeared! from 1802 1805, TreviranuH gave 
clear cxpressiati to the theo^ of " descent w'jlli modification."' He 
bclicvcci that .simple forms (Protists), which he termed " zoophytes," 
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were " the primitive types from which all the organisms of the higher 
classes had arisen by gradual development/' and he laid down as a 
fundamental proi)osition “ that all living forms are the results of 
physical influences which are still in operation, and vary only in 
degree and direction." Like many after him, he directed attention 
to the influence of the male elements in fertilization as a source of 
variation, but laiil trmi)liasis only on the intra-organismal power oi 
adaptation to .surroundings. Whatever opinion be entertained in 
rcjgard to tht? priority and the im|}ortance of the contribution made 
by Treviranus to the theory of evolution, it is at least certain that 
he was a learned naturalist and an acute thinker. Hi.s most impor> 
tant later work of a synthetic nature was entitled Brscheinungen und 
Gesetse des organischen Leh^ns (1831). 

His younger brother, Ludolpii Christian Treviranus 
(1779-1864), studied medicine at Jena, and was successively 
professor of medicine at Bremen Lyceum (1807), profcs.sor of 
natural history at Rostock (1812), professor of botany and 
director of the botanical garden at Breslau (1816), and professor 
of botany at Bonn (1830). 

TREVISO (anc. Tarvisium), a town and episcopal see of 
Venetia, Italy, capital of the province of Treviso, 49 ft. above 
sea-level. Pop. (1901), 16,933 (town); 36,433 (commune). 
It is situated on the plain between the Gulf of Venice and the 
Alps, 18 m. by rail N. of Venice, at the confluence of the 
Sile with the Botleniga. The former flows partly round its 
walls, the latter through the town ; and it has canal communi- 
cation with the lagoons. It is an. old town, with narrow 
irregular colonnaded streets and some interesting old frescoed 
houses. The cathedral of San Pietro, dating from 1T41 and 
restored and enlarged in the 15111 century by Pietro Lombardo, 
with a classical facade of 1836, has five domes. It contains a fine 
“Annunciation** by Titian (1519), an important “Adoration 
of the Shepherds *’ by Paris Bordonc (born at Treviso in 
1500), and frescoes by Pordenone. There are also sculptures 
by Lorenzo and Battista Bregno and others. The Gothic 
church of San Niccol6 (1310-1352) contains a fine tomb by 
Tullio Lombardo, and a large altiir-pie('.c by Fra Marco Pensa- 
bene and others; in the church and adjoining chapter-house arc 
frescoes by Tommaso da Modena (1352), some frescoes by whom 
(life of S. Ursula) are also in the Musco Civico. The Monte 
di PietiV contains an “ Entombment ” by an artist of the school 
of Pordenone (wrongly attributed to Giorgione). The churches 
of S. I.eonardo, S. Andrea, S. Maria Maggiorc, and S. Maria 
Maddalcna also contain art treasures. The J:*ia7.za dei Signori 
contains picturesque brick battlemenlcd palaces — the Salone 
del Gran Consiglio (1184) and the Palazzo del Commune (1268). 
Treviso is the scat of various manufactures — ironworks and 
pottery, macaroni, cotton-spinning and rice-husking, paper, 
printing, brushes, brickyards, flour-mills — and is the centre of 
a fertile district. 

The ancient Tarvisium was a munietpium. It lay off the main 
roads, and is hardly mentioned by ancient wriiers, though 
Pliny speaks of the Silis as flowing “ ex montibus 'I’arvisanis.** 
In the 6th century it appears as an important place and was 
tht; seat of a Lombard duke. Charlemagne made it the capital 
of a mar(]uis:itc. It joined the Lombard League, and was in- 
dependent after the Peace of ('onstance (1183) until in 1339 it 
came under the Venetian sway. From 1318 it was for a short 
time the seat of a university. In the 15th century its w^alls 
and ramparts (still extant) were renewed under the direction 
of Fra Giocondo, two of the gales being built by the Lombardi. 
Treviso was taken in T797 by the French under Mortier 
(duke of Treviso). In March 1848 the Austrian garrison was 
driven from the town by the revolutionary party, but in the 
following June the town was bomlmrdcd und compelled to 
capitulate.' 

TREVITHICK, RICHARD (1771-^833)^ . English engineer 
and inventor, was horn on the 13th of April in the parish of 
lllogan, Cornwall, and was the only son of Richard Trevithick 
(1735-1797), manager of the Dofeoath and other important 
Cornish mines. He attended his first and only school at Cam- 
borne, and was in general a slow and obstinate scholar, though 
he showed considerable aptitude for figures. He inherited 
more than the average strength for which his family was 
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famous; he stood 6 ft. 2 in. in height, and his feats in wrest- 
ling and in lifting and throwing weights were unexampled in 
the district. At the age of eighteen he began to assist his 
father, and, manifesting great fertility of mechanical invention, 
was soon recognized as the great rival of James Watt in 
improvements on the steam-engine His earliest in- 

vention of importance was his improved plunger pole pump 
(1797) for deep mining, and in 1798 he applied the principle 
of the plunger pole pump to the construction of a water-pressure 
engine, which he subsequently improved in various ways. 
Two years later he built a high-pressure non-condensing steam- 
engine, which became a successful rival of the low-pressure 
steam- vacuum engine of Watt. He was a precursor of George 
Stephenson in the construction of locomotive engines. On 
C'hristmas Eve 1801 his common road locomotive carried the 
first load of passengers ever conveyed by steam, and on the 
24111 of March 1802 he and Andrew Vivian applied for a patent 
for steam-engines in propelling carriages. In 1803 another 
steam vehicle made by liim was run in the streets of London, 
from Leather Lane along Oxford Street to Paddington, the 
return journey being made by Islington. He next directed 
his attention to the constructitm of a steam locomotive for 
tramways, with such success that in February 1804 at Pcri-y- 
darran in Wales he worked a tramroad locomotive which wa.s 
able to haul twenty tons of iron ; a similar engine was supplied 
to the Wylam colliery (Newcastle) in the following year. In 
1808 he constructed a circular railway in London near Euston 
Square, on which the public were carried at the rate of twelve 
or fifteen miles an hour round curves of 50 or 100 ft radius. 
1‘revithick applied his high-pressure engine with great success to 
rock boring and breaking, as well as to dredging. In 1806 he 
entered into an engagement with the board of Trinity House, 
London, to lift ballast from the bottom of the Thames, at 
the rate of 500,000 tons a year, for a payment of 6d. a ton. 
A little later he was ajipointed to execute a driftway under the 
Thames, but the work was abandoned owing to the water 
breaking in, He then set up workshops at Limehouse, for 
the con.struction of iron tanks and buoys. He was the first 
to recognize the importance of iron in the construction of 
large ships, and in various ways his ideas also influenced the 
construction of steamboats. In the application of steam to 
agriculture his name occupies one of the chief places. A high- 
pressure steam threshing engine was erected by him in 1812 
at Trewithen, while in the same year, in a letter to the board 
of agriculture, he stated his belief that every part of agri- 
culture might be performed by steam, and that .such a use of 
the steam-engine would “ double the population of the king- 
dom and make our markets the cheapest in the world.’* In 
1814 he entered on an agreement for the construction of engines 
for mines in Peru, and to superintend their working remo\-cd 
to Peru in 1816. Thence he went in 1822 to Costa Rica. He 
returned to England in 1827, and in 1828 petitioned parliament 
for a reward for his inventions, but without success. He died, 
penniless, at Hartford on the 22nd of April 1833, 

A fj/r of Richard Trevithick, with an Account of his Inventions was 
published in 1872 by his third son, Francis Trevithick (1812-1877), 

TREVOR, SIR JOHN (1626-1672), English politician, was a 
son of Sir John Trevor (d. 1673) of Trevelyn, Denbighshire. 
His father was a member of parliament under James 1 . and 
Charles I., and sat also in the parliaments of Oliver and of 
Richard Crom\vell, and was a memlier of the council of state 
during the Commonwealth, One of his uncles w'as Sir Sackvill 
Trevor (d. c, 1640), a naval officer, who was knighted in 1604; 
and another was Sir Thomas Trevor (1586-1656), the judge w'ho 
decided in favour of the Crown in the famous case about the 
legality of ship-money, and w’as afterwards impeached and fined. 
Sir John Trevor was returned to parliament in 1646 a$ member 
for Flintshire. After filling several public positions under the 
Commonw'ealth and Protectorate he was a member of the coun- 
cil of state appointed in February 1660 and under Charles II. 
he rose to a high position. Having purchased the office of 
secretary of state he w^as knighted and entered upon its duties 
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towards the end of 1668, just after he had helped to arrange an 
important treaty between England and France. He married 
Ruth, daughter of the great John Hampden, and died on the 
28th of May 1672. 

His second son, Thomas Baron Trevor (1658-1730), was 
knighted in 1692 as solicitor-general and in 1695 became attorney- 
general. In 1701 he was appointed chief justice of the common 
pleas, and in 1712 he was created a peer as Baron Trevor of 
Bromham. On the accession of George I. in 1714 he w'a.*; 
deprived of the justiceship, but from 1726 to 1730 he was lord 
privy seal. Three of his sons succeeded in turn to his barony, 
and a fourth son, Richard Trevor (1707-1771), was bishop of St 
Davids from 1744 to 1752, and then bishop of Durham. Robert, 
4t.h Baron Trevor and ist Viscount Hampden (1706-1783), 
represented his countiy at the Hague from 1739 to 1746, during 
which time he maintained a regular correspondence with 
Horace Walpole. He took the additional name of Hampden in 
1754, on succeeding to the estates of that family, and in 1776, 
tw^elve years after he had become Baron Trevor, he was created 
Viscount Hampden, From 1759 to 1765 he was joint post- 
master-general. He wrote some Latin poems which were pub- 
lished at Parma in 1792 as Poemata Hampdentana, His second 
son, John Hampden-Trevor (174^1824), British minister at 
Munich from 1780 to 1783 and at Turin from 1783 to 1798, 
died only three weeks after he had succeeded his brother Thomas 
as 3rd Viscount Hampden, the titles l^ecoming extinct. 

Another member of this family was Sir John Trevor (1637- 
1717), Speaker of the House of Commons (1685). A partisan 
of James IL, he was deprived of his office on the accession of 
William III., but in 1690 he was again a member of parliament, 
becoming Speaker for the second time in 1690 and master of the 
rolls in 1693. In 1695 he was found guilty of accepting a 
bribe and was expelled from the House of Commons, hut he re- 
tained his judicial position until his death on the 20th of May 
1717. Through his daughter Anne Sir John was the ancestor of 
the Hills, marquesses of Downshire, and of the family of Hill- 
Trevor, Viscounts Dungannon from 1766 to 1862. 

TRl^VOUX? a town of eastern France, chief Umn of an arron- 
dissement in the department of Ain, 16 m. N. of Lyons on the 
Paris-Lyons railway. Pop. (1906), 1934. The town is situated 
on the slope of the left bank of the Suone, which is here crossed 
by a suspension bridge and is dominated by two towers, remains 
of a feudal castle of the 12th century. The fortifications date 
from the 14th century, and the church from the same penod. The 
law-court is a building of the 17th century, and was once the 
seat of the parlement of Dombes. Tr^voux has a sub-prefecture 
and a tribunal of first instance. Gold and silver wire-drawing, 
introduced into the town by Jews in the 14th century, and 
the manufacture of apparatus for wire-drawing, are its chief 
industries. 

Trdvoux (Trevos) was hardly known before the nth century, 
after which it was included in the domain of the lords of Thoire- 
Villars, from whom it acquired its freedom. It was liought by 
the Bourbons in 1402, became the capital of the Dombes, and 
had its own mint. In 1603 a well-known printing works was 
established there, from which in the i8th century the Journal 
de Trevouse and a universal dictionary known as the Dutionnaire 
de Trevoux were issued by the Jesuits. 

TRIAL, in English law, the hearing by a court of first instance 
of the issues of fact and law involved in a civil or criminal 
cause. The term is inappropriate to rehearing by an appellate 
court. Trial follows upon the completion of the steps necessary 
to bring the parties before the court and to adjust the issues 
upon which the court is to adjudicate, which may be summed 
up in the term pleading {g.v). In England the trial is usually 
in open court, and it is rare to try cases in camera, or to attempt 
to exclude the public from the hearing. The essential part of 
the trial is that there should be full opportunity to both sides 
for evidence and argument on the questions in dispute. At 
present in England, as distinguished from the rest of Europe, the 
evidence is ordinarily taken viva voce in court, and affidavits 
and depositions are sparingly accepted, whereas under the 


continental system the bulk of the proofs in civil cases are 
reduced to writing before the hearing. 

The modes of trial have altered with legal development in 
English as in Roman law (see Action). Many forms trf trial, 
notably those by ordeal, by wager of battle or of law (see 
Ordeal and Wager), and by grand assize, have become obso- 
lete, and new forms have been created by legislation in order 
to meet altered circumstances of society. Up to a very recent 
date the tendency of the Roman and English systems was 
in opposite directions. In the former and in systems founded 
on it, such as the Scottish and French, trial by the judge became 
the rule, in the latter trial by judge and jury. In England the 
method of trial of issues of fact arising under the common law 
was by jury and a btnch of judges. In truth the trials were the 
sittings of commissioners sent to inquire and report with the 
aid of the neighbourhood on questions of crime and civil wrongs 
in a county; the practice is summed up in the old phrase ad 
quaestioncm juris jttdices respondeani, ad quarstionem facH 
juratores. In courts which administered equity or derived 
their law or procedure from the civil or canon law no jury 
was used, and the judges determined both law and fact. The 
system of trial before a full bench of judges even with a jury 
is now used on the European continent, but has been superseded 
in England by trial bi‘fore a single judge with a jury except in 
the rare cases of trial at bar. 'J'liis latter mode of trial is a 
survival of IIkj mode universal in the .superior (‘ourls before the 
writ of nisi priuK^ and is now only used in the king’s bench 
division, when claimed by the (Vowii as of riglit or in casts 
of unusual importance and difficulty. Recent instances arc 
the trial in 1004 of Arthur T.ynch for trea.son in South AJrica, 
and in 1905 of (|uestions raised on u petition of right in respect 
of a claim to makt^ llie (Vown responsible on the conquest of 
the Transvaal for acts of the IVansvaal government before or 
during the war. 

The necessity for trial by jury has l;e(*n removed in many 
cases by legislation and rules of court (s(*e Jitrv; Summary 
Jurisdiction), and the prescml English practice is .summarized 
in the following .statement, 

In the High Court of Justice in Jinglaiul anU Ireland several inodes 
of trial arc now used 

1. 'rriid by judge with a jury used in the king’s bench division 
and in ])rol)ate and luatrimnnial cases. There is a right to have a 
jury as a matter of course in actions of defamation, false imprison- 
ment, malicious prosecution, seduction and breach of promise of 
marriage. In other cascjs, subject to exc(;ptions to be noted, a jury 
can be obtained on the application of citluT ]»artv. 

2 . Trial by a judge witliout a jury is invariable in the chancery 
division and now common in the; other divisions. Cases in the 
chancery division arc; not tried with a jury unless a special order is 
made (Orel. 36, r. 3); and the High Court in cases in which trial 
without jury could be ordered without consent (1H75) still retains the 
power of so trying them, and has also acquired power to direct trial 
without a jury of any isslM^ requiring prolonged examination of 
documents or accounts or scientific or local investigatirtn. 

3. Trial with assessors, usual in a<lmiralty casc.s (the assessors 
lieing nautical) but rare in other divisions. 

4. Trial by an official referee in certain cases involving much 
detail (K.S.C.O. 30). In the county court the ordinary mode of trial 
is by the judge alone, but a jury of eight is allowed in certain cases 
on application, jind in the admiralty jurisfliction rnarine assessors 
can be called in. in other local civil courts the trial is often by jury, 
as in the mayor's court of London, s()melimes without, as in the, 
vice-chancellor’s court of the univ(rrsity of Oxford. In all civil 
casus the parties can by a proper submission have a trial before an 
arbitrator selected by or for them. As regards criminal ca.ses the 
right to trial by due process of Uiw before condemnation is given by 
art. 29 of Magna Carla; and the trial must be by jury unless a statute 
otherwise provides (see Court-martial; Summary Jurisdiction). 

The parties may be represented l>y lawyers, solicitor or counsel or 
both, according to tlie court, in county courts by accredited lay 
agents, or may conduct their case in jierson. The trial is carried 
on by stating to the court the pleadings if any and by opening the 
plaintiff’s ca.se. This is followed by the evidence of the witnesses, 
who are sworn and examined and cross-eixaminetl. (^n the comple- 
tion of the plaintifF’s case and evidence, the defendant's ca.se is stated 
and evidence adduced in support of it. The plaintiff or hi.s lawyer 
has as a rule the reply or last word, though in some courts, described 
as single speech courts, no reply is given. At the conclusion the 
judge sums up the law and facts of the case to the jury, if there 
is one, and their verdict is returned, or if there is no jury 
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pves judgment, stating his conclusions on the law and tacts 
involved. 

There remain certain modes of trial not obsolete but rarely used. 
Such are impeachment of the House of Commons before tiic House 
of Lords; and in the case of a charge of treason or felony by a person 
having privilege of peerage, trial on indictment before the House 
of Lords, or in vacation before the court of the lord high steward. 
Trials by certificate, by inspection and by record, arc obsolete. 

The decisions on a trial at first instance arc reviewed by appeal 
(q*v.)f or in trial cases heard before a jury by application for a new 
trial, where tlio judge has not directed the jury correctly as to the 
law or has permitted them to consider inadmissible evidence, or 
the jurors have in their verdict acte<l without evidence or against 
the weight, t.c. the quality not the quantity of the evidence. Under 
the Criminal Appeal Act 1907 the decisions in criminal trials on 
indictment, whether on matters of law or of fact or on mixed ques- 
tions of law or fact, are reviewable by the court of criminal appeal; 
but that court has no power to order a retrial of the case before a 

Icotland,-~ J\\vy trial was introduced into Scotland for certain 
classes of civil cases in the 19th century, but is not much used. In 
criminal cases it is used where summary jurisdiction has not been 
conferred. 

If el and , — The law of Ireland as to trials is in substance the same 
as in England , except as to appeals in criminal cases. 

United In the United States the system of trial is that of 

the English common law as varied by federal and state Icgislatiun. 

(W. F. C.) 

TRIANGLE^ in geometry, a figure enclosed by three lines; 
if the lines be straight the figure is called a plane triangle; but 
if the figure be enclosed by lines on the surface of a sphere it is a 
spherical triangle. The latter are treated in Trigonometry; 
here we summarize the more important properties of plane 
triangles. In a plane triangle any one of the angular points can 
be regarded ^ the vertex ; and the opposite side is called the base. 
The three ^des and angles constitute the six elements of a 
triangle; it is customary to denote the angular points by capital 
letters and refer to the angles by these symbols; the sides are 
usually denoted by the lower case letter corresponding to that of 
the opposite angular point. T riangles can be classified according 
to the relative sizes of the sides or angles. An equilateral tri- 
angle has its three sides equal ; an isosceles triangle has only two 
sides equal; whilst a scalene triangle has all its sides unequal. 
Also a right-angled triangle has one angle a right angle, the side 
opposite this angle being called the hyjjothenuse; an obtuse- 
angled triangle has one angle obtuse, or greater than a right 
angle; an acute-angled triangle has three acute angles, i,c 
angles less than right angles. The triangle takes a prominent 
place in book i. of Euclid; whilst tlie relation of the triangle 
to certain circles is treated in book iv. (See Geometry: 

§ Euclidean,) 

The following is a summary of the euclidean results. The angles 
at the base of an isosceles triangle are equal and conversely; hence 
it follows that an equilateral triangle is also i^puaiigular and con- 
versely (i. 5. (>), If one side of a triangle be produced then the 
exterior angle is gix^ater tlian either ol the two interior opposite 
angles (i. i6), and equal to their sum (i. 3a); hence the sum of 
the? three interior angles equals two right angles. (In i. 17 it is 
shown that any two angles are less than two right ani’les.) The 
greatest angle in a triangle is opptwite the greatest side (i. 18, 19). 
On the identical equality of triangles Euclid proves that two tri 
angles are equal in all respects when the following parts arc equal 
each to each (a) two sides, and the included angle (i. 4), three sides 
(i. 8. cor.), two angles and the adjacent side, and two angles and the 
side opposite one of them (i. 2b). The mensuration is next treated. 
Triangles on the same base and between the same parallels, i.e, 
having tlie same altitude, are equal in area (i. 37) ; siiuilarly triangles 
on oQual bases and between the same }>arallcls are equal in area 
(i. 38). If a parallelogram and triangle be on the same base and 
between the same parallels then the area of the parallelogram is 
double that of the triangle (i. 41). The.se propositions lead to the 
result that the area of a triangle is one half the product of the base 
into the altitude. The penultimate proposition (i. 47) establishes 
the baautiful theorem, named after Pythagoras, that in a right- 
angled triangle the square on the h>q>bthenuse equals the sum of 
tiie squares on the other two sides. ^ Two important propositions 
occur in book ii., viz. 12 and 13; these may be stated in the follow- 
ing forma : If ABC is an obtuse-angled triangle with the obtuse 
angle at C and a perpendicular be drawn from the angular |>oiiit A 
cutting the base BC produced in D, then AB^ ii,e, square on the aide 
TObtonding the obtuse angle) » BC^ 4- CA^ + 2l3C*CD (ii. iz); 
ta amy triangle (with the same construction but with the side AC 
mibtending an acute angle B, we have AC* « AB^ 4- — zCB'BD 

(see Tkigomomstry). 


Book iv. deals with the circles of a triangle. To inscribe a circle in 
a given triangle is treated in iv. 4; to circumscribe a circle to a given 
triangle in iv. 5. The centre of the first circle is the intersectmn of 
the bisectors of the interior angles; if the meet of the bisectors of 
two exterior angles be taken, a circle can be drawn with this point 
as centre to touch two sides produced and the third side; three such 
circles are possible and are called the escribed circles. The centre 
of the circum circle is the intersection of the perpendiculars from the 
middle points of the sides. Concerning the circum circle we observe 
that the feet of the perpendiculars drawn from any point on its 
circumference to the .sides are collinear, the line being called Simson's 
line. We may here notice that the perpendiculars from the vcrtice.s 
of a triangle to the opposite sides are concurrent; their meet is called 
the orthoceiitre, and the triangle obtained by joining the feet of 
the perpendiculars is called the pedal triangle. Also the lines 
joining the middle point of the sides to the opposite vertices, or 
medians, arc concurrent in the centroid or centre of gravity of the 
triangle. There arc several oilier circles, points and lines of 
interest in connexion with the triang le. The most important is 
I the nine point circle," so called because it passes through (a) the 
middle points of the sides; {b) the feet of the peipendiculars from 
the vertices to the opposite sides; and (c) the midTdle points of the 
lines joining the orthocentre to the angular points. This circle 
touches the inscribed and escribed circles. For the Brocard points 
and circle, Tucker's circles-^with the particular forms cosine 
circle, triplicate ratio (T.R.) circle, Taylor^s circle, McCay's circles. 
&c., sec W. J. M'Clclland, Geometry of the Circle) or Casey, Sequel 
to Euclid* 

TRIANGLE, in music (Fr. triangle fieit Mangel , IXjoXMangolo), 
on instrument of percussion of indefinite musical pitch, consisting 
of a triangular rod of steel, open and slightly curv'cd at one corner. 
The triangle, suspended by a loop, is played by means of a steel 
stick with a wooden handle. Varied rhythmical effects and 
different grades of forte and piano can be obtained. A sort of 
tremolo or roll can be produced by striking each end of the tri- 
angle alternately in rapid succession. When iht triangle is 
scored for on a separate staff, the treble clef is used, but it is more 
often included with the bass drum on the bass stave. The tone 
of the triangle is clear and ringing, but it should have no definite 
pitch. The small triangles are the best. Beethoven, Mozart, 
Weber and other great masters employed the iastrument. 

TRIASSIC S YSTEM, in geology, the lowest or youngest system 
of the Mesozoic era; it occupies a position above the Permian 
and below the Jurassic system of rocks. The principal forma- 
tions of the typ*e region, Germany, arc the Buntcr, Muschelkalk 
and Keuper; these were for tlie first time grouped together 



under the systematic name “ Trias ** by F. von Alberti (1834). 
A description of the rocks in these formations i^ill be found 
under their respective headings. For a long time this German 
development of the strata was regarded as typical of the period; 
later, however, the discover)^ of another more fossiliferoiis 
phase in the Alps and Mediterranean region, and subsequently 
in Asia and elsewhere, led geologists to a different view cn 
the system as a whole. It was clearly seen that there existed 
two distinct phases of IViassic rock-building, the one con- 
tinental (terrestrial and lagoonal), the other marine (pelagic). 
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The original Trias of the “ Germanic ” area (including Great 
Britain) must be understood as a special local expression of the 
continental Trias, while the thoroughly marme type represents 
the normal aspect of sedimentation. Similarly, the fauna of the 
marine Trias is the standard for comparison with the life of other 
geological systems. The term Trias — indicative of the three- 
fold grouping in Germany— thus loses its original signfficance 
when applied to the world-wide deposits of the period ; its use, 
however, is continued by general consent* 

Continental Trias . — The records of the terrestrial and lagoonal 
conditions during this period are to be found in the coarse conglomcT- 
ates, red and mottled sandstones, marls and clays with their accom- 
panying beds of dolomite and limestone, and layers of gypsum, 
anhydrite, rock-salt and coal. The coarser breccias and con- 
glomerates appear to represent ancient screes and shore deposits, 
and in part at least their formation may have been dno to torrential 
action. The remarkable oblique bedding in many of the sandstones, 
coupled with the fact that the sand grains are often very perfectly 
rounded, points to the transporting action of wind. Even the 
pebbles occasionally exhibit the dreikanter form, familiar in 
our modern deserts. But the marls, muds and many sandy beds 
were certainly deposited in sheets of water, which were evidently 
shallow and subject to frequent periods of desiccation. Of this 
we have cividcnce in the great abundance of rejitilian foot-prints, 
of rain pits, ripple marks, and sun cracks upon v/hat were onco 
surface muds and sands. That the drying up of the water sheets 
repeatedly produced a highly saline condition is shown by the 
common occurrence of rock-salt, gypsum and anhydrite. In short, 
the physical conditions under which the continental IVias was lormcd 
appear to have been similar to those obtaining at the present day in 
the Caspian region. 

In Europe the Earlier deposits of the continental Trias occupy a 
compact area covering nearly the whole of Gennany, whence Uiey 
may be followed into central and northern England, Heligoland, 
Upper Silesia and the Vosges. Another tract lay over what are 
now the western Alps and south-east France; also in the Pyrenees, 
Balearic Islands, Sardinia, Sicily and southern Spain, and on to the 
north coast of Africa. In the Caq^athians the same rocks appear, 
and they cover a large area in north-east Kussia (Tartarian), and 
north-west Siberia. Later, the Muschelkalk limestones point to a 
temporary influx of the sea involving most of the above regions except 
Britain and Russia. Tlircc encroachments of the sea arc indicated, 
each followed by a period of excessive evaiioration and contraction; 
these happened in the time of the Roth, the Lower and the Upper 
Muschelkalk. Finally the last influx, tliat of the Rhaetic Sea, not 
only spread much beyond the limits of the earlier incursions 
but remained as the forerunner of the succeeding Jurassic waters. 
In North America the continental Trias appears with a close 
resemblance to tliat of western Europe along the? Atlantic coastal 
strip from Prince Edward's Island, through New Brunswick, 
Nova Scotia, Connecticut, New York, Pennsylvania, Virginia, to 
North Carolina. 1 ‘ho.se are the rocks of the Newark .serie.s. South- 
wards it may be traced in Honduras, the Andes, Brazil, Argentina 
and Chile. Another largo area in the western interior, Wyoming 
and New Mexico, is occupied by " red beds " (O00-2000 ft., in 
part Perniian) with gypsum and rock-salt. In southern Africa 
the upper i)art of the Karoo formation appears to represent Triassic 
time — the Stormberg beds (Pormo-Trias) and the Beaufort beds 
(Kliactic). In India the Panchet beds of the Gondwana system 
and in New South Wales the Hawkesbury series (Wianametta 
shales with coals and ironstone, Hawkesbury .sandstone, and at 
the base the Narraburra beds) belong to about the same horizon. 
In New Zealand the Otapiri, Wairoa and Oreti scries appear to 
contain fos.sil 3 indicating a transition from Permian to Rlmetic. 

The Marine or Open-sea Trias . — This type of Triassic deposit 
is frequently referred to under the titles ** Alpine," " Mediterranean " 
or " Pelagic.” It first came into notice through the discovery of 
fossils in the neighbourhood of Recoaro and St Cassian on the 
southern side of the Alps, and these rocks were subsequently cerre- 
latcd with those at Halistatt on the northern side. On both sides 
of the Alps rocks of this age flank the central core, but tliey are better 
develop^, thicker and less altered towards the ea.st tluixi towards 
the west. In the western Alps Triassic beds can be only dimly 
recognized amongst the masses of schists called the Schistes-lustrds 
and Bundnerschiefer. In the eastern Alps, however, although there 
are sandy and conglomeratic members, such as the Werfen beds 
and Lunz sandstone, yet the most striking feature, in contrast with 
the continental Trias, is the prevalence oi calcareous and dolomitic 
strata, to which must be added the enormously greater abundance 
of organic remains. The Alpine Trias varies in lithological character 
so rapidly from point to point, and has furthermore been subjected 
to so much dislocation, that great difficulty has been experienced 
in correlating the beds in different areas and in placing them in their 
proper order of sequence. The result of this difficulty has been the 
production of a nomenclature so unwieldy that no' attempt at a 
detailed exposition is possible in the ^ce here available. The 
principal members of the Alpine Trias will be found in their correct 


relative positions in the table. One of tlio most striking aspects 
of the Alpine Trias, on both the northern and soutliorn sides, is 
great development of dolomite which is so prominent a feature 
in the scene^ of southern Tirol (i)rei Zinneru, &c.). Some of these 
rocks contain tlie remains of corals, still more boar the fossils of 
calcareous algae, and although the view originally advanced by 
F. v. Richthofen that tliey represent Triassic coral reefs lias been 
strongly opposed, it still seems to be the most reasonable explanation 
of their origin. The rocks of the marine Trias generally arc argilla- 
ceous beds and dark limestones; in the Alpine regions many oi the 
latter have been marmorized. The well-known white marble of 
Carrai'a in the Apuan Mountains is a melainorpUosf'd Triassic lime- 
stone. TJie same type of Trias occurs also hi soutli Italy (Longo- 
baxdian), in Sicily, Barcelona, Balearic Islands, Crete. Bosxua, 
East Hungary, and the Carpathian Mountains by Bukuvina and 
Dobrudja. 

The Alpine-Mediterranean Trias sea evidently had a prolongation 
into Western Asia, for in Asia Minor, Armenia and Bokhara rocks 
with closely related fossils have been found. In Central Asia 
Triassic rocks aic known in Afghanistan (sandstones witli coal), 
Russian Turkestan, and in tlie Famir. In India the lower Trias 
of the Salt Range presents the most typical example of the marine 
deposits of thLs stage. The Himalayan Trias more perfectly repre- 
sents the u])pcr portion of the system. Triassic limestones are found 
also in Kashmir and Hazara, atid shales in Baluchistan. The marine 
Trias is known in iiurina, Tongking, China and norlh-eust Tibet; 
also in Japan, Siberia and in the arctic regions of Spitsbergen and 
Bear Island. In tlu^ Australasiatic region the marine 'Irias is found 
in the Sunda Islands, Sumalrii, Both and limor, and 111 New 
Cal(Klonia. 

Climate, Vulcanism . — There seems little room for doubt that the 
climate of Iriassic times was, over large tracts of tlie northern 
continental region, dry and arid in character, certain features iu 
tlie flora tending to support this view. On the other hand, the 
southern continental deposits, with Olossopteris and its allies, is 
more suggestive of a moist climate. U'here is no evidence of the 
glacial condition of the jireccding Permian period. The 'i'riussic 
period was one of rest so far as crustal inovenients were concerned. 
Volcanic activity, however, was exhibited on a largo tioale in the 
north-western part of North America, the great batholith of the 
Coast Range being nearly xooo m. long; in British Columbia and 
Alaska large bodies of igneous rock are supposed to belong to this 
period. On the eastern side of the continent the diabase and dolerit e 
lava flows, veins and sills of tbe famous Pali.sade.s of llie Hudson 
valley belong to the Newark system. In But ope ami Asia if^iieous 
rocks arc scarce, but tutis, porphyrites, &c,, occur in the Schhun 
district (Upper C'assian age) ana at Falzarcgo Strasse, Trarenaiizes 
(Wengen horizon), in the Alpine region. 

Life of the Triassic Period , — The plant life of this period oxhibits 
on the whole a closer relationship witli the Jurassic than with the 
preceding Palaeozoic formations. Mowering plants are unknown 
111 the Triassic deposits, and the dominant lorm.s arc all gymno.sperms, 
the prevailing types being ferns and lern-hke pl.ints, cycadeans, 
conifers and ecpiisetuiiis. The Palaeozoic caiamiles, sigillarias and 
Icpidodendrons became extinct; early in this pcjiod; but in the 
southern hemisphere the Olossopteris flora still nelcl on in con.siiler- 
abJe force. Amongst the lerus were J .epidoptcris , Sai^enopirtis, 
Danaeoptevis, with tluj Curboniletous genera Sphenopteris, Peevpieris 
and others. Equisetites and Schuiuncura f)ecame common. Char- 
acteristic conifers W(?re Voltna. Araucarites, Jirachyphylltim. Ihe 
Cycadeans were repre.sented by Pteruphyllum, Cycadilcs, Podosamites, 
&c. Liaicra was the representative of the ginkgos, ('.alcareous 
algae were important rock builders in some of tlie Triassic seas 
(Oyroporella, Uiplopora), Fisli remains are not generally common 
in the Trias; teeth and scales arc crowded together in the " bone 
beds" in the Rhaetic and between the Keuper and Muschelkalk; 
in the marine Trias of the Alpine region skeletons are much luoro 
common. They arc abundant also in ihe bituminous shales of the 
Connecticut valley and in the Hawkesbury .scries of New South 
Wales. Selachians arc represented by species of Hybodus, Acrudus 
and Palaeohates] dipnoids l>y Ceralodus and Gosfordia. Tlic ganoids, 
with Palaeozoic as well as younger forms, include Oyrulcpis, Semio- 
notus, Dictyopyge, Oraphiurus, Udonovhynchus and IVunidopleuras. 
^ny fi.sh were very feebly represented. The amphibian labyrintho- 
donts (Stenocephalia) were numerous, their bones being found m the 
" bone beds " and in the Bunter and Keuper sandstones and their 
equivalents in North America, South Africa and India (Laby- 
rinthodont, Mastodonsaurus, Trematosaurus, Capitosaurus) . Their 
footprints are often very abundant, e.g. Cheirotherium. The reptiles 
of Triassic deposits, unlike the amphibians, which are Permian 
in character, .show a closer relationship with Jurassic forms; one 
of the most interesting facts in the life-hLstory of the group is tlie 
development during this period of sea-going forma such as at a 
later geological period played so prominent a part. Early crocodilian 
reptiles arc represented by Belodon, Mystriosuckus, Stagonolppis, 
Parasuchus ; and Rhyncocephalia by Tele^eton and tiyperedapeaon, 
Ichthyopterygians were represented by Mixosaurue^ .NothosaiiruSt 
Cymatosaurus; early dinosaurs (carnivorous) by Zanctodon, 
Anchisaurus, Thecoaoniosaurus, Palaeosaurus] the remarkable 
tiieromorphs (anomodonts) by Blginia, Dicynodon^ Geikia, Gordonia. 
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Turtles became well established during this period {Psammochelys, 
Chalyzoon). Of groat interest is the discovery of the earliest traces 
of mammas in the Trias of Europe, South Africa and North America. 
The imperfect remains (teeth and jaw-bones) do not admit of any 
certainty in deciphering their relationships. Microlesies from the 
Rhaetic of England and Wiirttemberg and Dromatherium from North 
America are perhaps the best known; Tritylodon from South Africa 
may also be added. Among the lower forms of marine life foramini- | 
fera and sponges play a subordinate! part. Corals, which with the 
calcareous algae built considerable reefs in some regions, at this time 
began to assume a modem aspect, and henceforth the Hexacorallkls ! 
took the place of the Palaeozoic Totracoralli<l forms (Siylophyllum, : 
Pinncophyllum, Thecosmilia) . Crinoids wore locally very numerous I 
individually (Enennus lilUformis, Dadocrinus pr'acilis). Urchins j 
were not very common, but an important change from the Palaeozoic ! 
to the Mesozoic type of shell look place about this tin)c. Brachiopods | 
wore important; rostrate forms like Terehratuta and Rhynchomlla 1 
from this time onward became more prevalent tlmn broad hinged 
genera. Pelecypods were abundant, Myophofia, Halohia, Daonella, 
Pseudomonotis, Avicula^ Gervillia and many others. Gasteropo<ls 
also were numerous; at the beginning of the period, as in other 
groups, many Palaeozoic forms lingered on, but one of the main 
cluuiges alx>ut this time was the development and expansion of 
siphonostomous forms with canaliculate shells. Quito the most 
important Mollusca were the Cophalopods. In the early Trias 
there still remained a few of the Palaeozoic genera, Orihoceras. 


Hungarites, and forms which linked up the goniatites with Uie 
1 ammonites, which henceforth took the lead in numb^ and variety. 
I Pfionolohus, Aspidites, CeltiUs, Meekocetas, TiroliUs, Ptychit0/s, 
j Tropites, Ceratites, Arcestes, Psiloceras and Flemingiies are a few ot 
i the prominent Triassic genera. The nautiloids were fairly well 
I represented, but they exhibit no such marked development from 
Palaeo2soic to Mesozoic t3rpes as is shown among the sunmonoids. 

In the tabulated synopsis of the Triassic system given below it 
has been impossible to include many of the names of groups and 
sulxirdinate divisions. Seme of these, such as the term ** None " 
(Norian), liave been used in a varie^ of ways. A clear account of 
the history of the study of the Trias will be found in K. A. von 
Zittcl'.s History of Geology and Palaeontology (Eng. trans., London, 
1901). 

References. — The literature of the Trias is very v’^oluminous. 
A full account, with full references as to date of publication, in 
IMhaea Geognoslica, ed. by F. Freeh. Theil II. ; Das Mesozoiemn . 
IM. i. “ Einleitung des Mesozoicum und der Trias ** (F. Frecli) ; 
" Continentale Truis “ (E. Philippi and J. Wysogorski), 190 
and Lieferung, "Die asiatische Trias" (F. Noetling), 1905; 3rd 
Lieferung, "Die Alpine Trias des Mediterran-Gebictes " (G. von 
Halhaber), Stuttgart, 1903. (J. A, H.) 

I TRIAZINES, in organic chemistry, a series of cyclic coin- 
j pound.s, containing a ring system composed of three carbon and 
three nitrogen atoms. Three series are possible, the positions oi 
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the various units of the ring system being illustrated in the 
annexed formulae 

C C C 




N(^C 

V" N 

ct-Triazincs, /S-Triazincs, Cyanidincs. 

Few simple derivatives of the a-series are known, those which 
have been prepared result by such reactions as the condensation 
of aminoguanidine or a similar type of compound (e.g, semi- 
carbazide) with ortho-diketones (J. Thiele, Anv.^ 1898, 302, p. 
299) : 

/NH-NHj OC-C„H, 

HN:(y + 1 > HN:C<r ^CC„H 5 ; 

''NHb OC-C,H|s \N»C-C„H„ 

\\ olff has obtained a chloro-derivative by the action of poUis- 
.^:ium cyanide on diazoacetophenone and subsequent treatment 
with acid. The phen-a-triazines are more numerous, and arc 
obtained either by the action of ('oncentrated aewds on the 
formazyl compounds (E. Bamberger, Ber., 1893, 26, p. 2786) : — 
CaH*N;N. .N;N 

^•COC«H., > CeH,NH, + C«H,< I 
CaH.-NH-N^ ' N ;CVCOC«H, ; 

1)\' the reduction of symmetrical acyl-ortho-nitroph(myl hj^dra- 
zines (e,g, N02‘C^H^-NH-NH-CH0); or in the form of dihydro 
derivatives by the condensation of aldehydes with ortho-amino- 
azo compounds (H. Goldschmidt and Y. Rosell, Ber., 1890, 23, 
p. 487), or from the aminoazo compound and a muslard oil, the 
resulting thiocarbanilido derivative being heated with acetic acid 
(M, Busch, Bet., 1899, 32, p. 2960) 

.N*C(SH):N'C,.Hb , N-C:NC,II, 


C7H, 






-I- ns. 


N*NH‘(\H7 

C. Harries (Ber,. 1895, 28, p. 1223) has also shown that 
<7.y-phcnylhydrazino-acetic esters, when heated with formamide 
and substituted formamides under pressure, yield dihydrotri- 
azines 

COyK irNH CHO -> CO— NR'— CII 

CHy‘N(CoHJNH., ^ CH..*N(C,H,)*N 

The phen-a-triazines are yellow-coloured crystalline eonif)Ounds 
of a somewhat basic character. 

Derivatives of )8-triazines arc formed by the action of nitrous 
acid on or tho-aminobenzylaii lines (M. Busch, Bet., 1892, 25, 
p. 445), or in small (juantity by the action of nitrous acid on 
ortbo-aininobcnzoylphenylhydrazincs {A. Konigand A. Reissert, 
Bet., 1899, 32, p. 782), the chief product in this latter reaction 
being an isoindazolone : 


■NIi,HCl NiN'Cl 




C,. 1 I 


,.CIL-NC,H, 


N. -N 

The? bejst drawn series of the triaziiitb is llie symmetrical or 
cyanidine series, members of which result from the condensation 
of acid anhydrides with aromatic amidines (A, Pinner, Her,, 1892, 
25, p. 1024)': 

2C.H.-Cf + (CH^COjjO ^ '.S ; 

"NHa N:Oi CH,, 

or by the condensation of aromatic nitriles with acid chlorides in 
the presence of aluminium chloride (Eitner and Krafft, Her., 1892, 
25, p. 2263). In using Iwjnzoyl chloride in this reaction the con- 
densation is found to proceed better if a little ammonium chloride 
be added : 

C,H, C C1 OC C,H,, 

‘2CcH,*CN4-CeH,COCf-^ S-C(QH0-N f 

C,H,'CN===CCuH,. 

N*C(CoHd;N 

The cyanidines behave as weak bases. 

Mention may be made here of cyanuric acid, HgC.,N.,03, which 
contains the same ring system as the cyanidincs. It was first 
prepared by C. Schecle and is formed when urea 
U strongly heated or when cyanuric chloride 
HO*C^ >N is treated with water. It is usually repre- 
^N:O^OH sented by the inset formula and is closely 
related to cyanic acid and cyamelide, the 
relationships existing between the three compounds being shown 
in the diagram (see also A. Hantzsch, Bet., 1906, 39, p. 139) ; 


tlrdinaiy 

loinpcraturc 


Cyanic acid ■ ' 


Cyamelide 
‘(t-NOH)y 


HO 


ions 


Decomposes i fisily 
'^ 0 . 0 ,,+ NIL, 


High "^Cyaniinc acid Decomposes with 
temperature difticult> . 

TRIAZOLES (pyrro-a and /S -diazoles), in organic chemistry, 
a series of hcterocvclic compounds containing the ring complex 
(annexed formula). Derivatives were obtaitied by ]. A liladin 
HC* N. (Bet.. i8c)2, 25, p. 183) by the action of ai'ctic 

I ^NH anhydride on dicyanophenylhvdrazine (formed 
N : ClI" from cyanogen and phonvHiydrazine), the 

resulting acetyl derivative losing water and yielding phenyl- 
methylcvanotriazolc, which, on hydrolysis, gives the free acid. 
By eliminating carbon dioxide, phenylmelhyltriazole results. 
In a similar manner, formic acid and dicyanophcnylhydraziur 
yields u phenyl-triazole carboxylic acid, in which the phenyl 
group may be nitrated, the nitro group nxluc.ed to the amino 
group, and the product oxidized to a triazole carboxylic at id, 
which, by elimination of carbon dioxid<‘, yields the fni? 
Iriazole : 

Ha.CC--N HO..CC=-N N, 

1 'NPh-^ ” I •NC,;H4>^H..-^ " I '"•Nil 

N:CH N:CH “ XiCIP 

They also result when the ueidylliiioseinicarbuzides are strongly 
heated, the mcrcupto-triuzoles so formtJd l)eing conviMied into 
triazoles on oxidation with hydrogen peroxide (JVl. I'reund, 
Bet., 1896, 29, p. 2483); by Ihi* condensation of h\ clrazides with 
acid amides j and by the distillation of the triuzolones (see 
bcl()w) with phosphorus pentasulphide. 'J'he triazi)Ies behave 
as weak bases, the imido-hydrt)gen being repla(*<!ablc by metal. 
The keto-dihydrolriiizoles or Iriazolones mv obtained by the .ictioii 
i ol hydrazines on acetyl uretlian(?(A. Amln?o(;cl. Jirt,, \ S92, 25, p. 223). 
TJu•^zi conipounds inay Ixr considered as 5-triaznioiie.s, a series <*l 
isomeric 3-1riazf»U)nes‘n;sul1ui;r frmn the ccmdrnsn.lion of jdiejiyl- 
somicarbazide with aronuitic ahlcbydcs in tlu? t)resence ol ]\v, 
oxidant. The dikeioU;iraliydrotriazol(?s, or urazokss, are lornu!(| 
by condensing urea derivatives with hydrazine salts, urazole it.wrli 
n‘sulting by the action of un‘a or biuret on Jiyrlnizine or ils sfilln, 
it behaves as a strong acid and on (rwitment with phosphorus 
jienl ichloridc at high temp(*rat»ir<.‘S gives triazfde, 

lir-N t.ONll CONH 

1 NH, ! XM, I Nil. 

HN-ay N (Tl Nll(X)^ 

•5-Triazolone. pTriazolonc. I razole. 

Ls^mieric triiizoles of the following eonstitni jini ^ .ire known I— 
HC:N Ng.jj N N 

I Nil i Ml I NTi 

HC:N N:Cll HCit U 

Osotriazole (««'). Iminotriazoh {fifi'). o/i-Triazole. 

'rhe osotriazoles are obtained by healing the osazoiie.s of orthodike 
tones witli mineral acids; by the action of acetic anhydride on the 
hydrazoximos of orthodiketones, or by condensing diazo-metluine 
with cyanogen derivatives (A.rcraU>nc\s and E. Azzarello, IL Acad. 
Lincet, 1907 fv.j, jO. p]). 237, 318). They are feeble lases wJiich 
distil unchanged. 'Mm ring is very stabh; to mcKst n'ag.cids. 'J'he 
iminobiazolcs are harmed i)y conversion ol tliacylh'-dia/inc.-* into 
iminochloridc's which wiili amiiunda or Uises yield the recpiiretl 
tria//)les (K. Stolle, fouvn, prah. Chem., 1900 [ii.], 74, ])]>. i, 13). 
M. Bus<;h (Her,. 19^)5/38, j)p. 85b, 4049) has isolated a s<Tiesof bridged 
ring compounds which he describes as ^.Wo-imincxliliytlrotriazoltfs, 




/NPh 
HC< 

i 11 

PhN N 

Triplienyl-««(/o- 

iminodihydro- 

tri.azole. 


the triph(?nyl derivative (ann*ixed formula) being 
jirefiitrod by condensing irijdurnylamiiiogiiaiii- 
(iijie with formic acid. 'J'lie nitrate of this base 
(known as niitnn) is so iiisolubh? that nitrates 
rruiy lx; gravimetrically estimated with its IujI]). 
'riiesc bases combine with the alkyl iodides 
U> yield quaterriiiry ammonium salts. 


TRIBALLI, in ancient gt^ography, a Thracian peoph; \vhf>.se 
earliest home was near the junction of the Angrus and Brongus 
(the east and west Morava), and included towards tlie south 
the Triballian plain ” (Herodotus iv. 49), which corresponds 
to the plain of Ko.ssovo in Turkey. In 424 b.c. they were 
attacked by .Sitalccs, king of the Odr)'sae, who wa,s defeated and 
lost his life in the engagement. On the other hand, they were 
overcome by the Autariatae, an II^Tian tribe; the date d 
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this event is uncertain (Strabo vii. 317). In 376 a large 
band of Triballi crossed Mt Haemus and advanced as far as 
Abdera; they were preparing to besiege the city, when Chabrias 
appeared off the coast with the Athenian fleet and compelled 
them to retire. In 339, when ^ilip II. ot Macedon was return- 
ing from his expedition against the Scythians, the Triballi 
refused to allow him to pass the Haemus unless they received 
a share of the booty. Hostilities took place, in which Philip was 
defeated and nearly lost his life (Justin ix. 3), but the Triballi 
appear to have been subsequently subdued by him. After the 
death of Philip, the Triballi having taken up arms again, Alex- 
ander the Great in 334 crossed the Haemus and drove them 
to the junction of the Lyginus with the Danube. Their king 
Syrmus took refuge in Peuce (Peuke, an island in the Danube), 
whither Alexander was unable to follow him. The punishment 
inflicted by him upon the Getae, however, induced the Triballi 
to sue for peace (Arrian, Anabasis, i. i, 4; 2, 2--4; 4, 6). About 
280 a host of Gauls under Cerethrius defeated the Getae and 
Triballi (Justin xxv. i; Pausanias x. 19, 7), Nevertheless, 
the latter for some fifty years (135-84) caused trouble to the 
Roman governors of Macedonia. In the time of Ptolemy 
their territory is limited to the district l)elw(?cn the Ciabrus 
(Tzibritza) and Utus (Vid), in the modem Bulgaria, their cliief 
town being Oescus (OIo-kos Tpi/3a\\<7ir), Under Tiberius mention 
is made of Treballia in Moesia, and the (.mperor Maximin (235- 
237) had been commander of a squadron of Triballi. The name 
occurs for the last time during the reign of Diocletian, who dates 
a letter from Triballis. The Triballi are described as a wild 
and warlike people (Isocrates, Panath^naicus, 227), and in 
Aristophanes {Birds, 1565-1693) a Triballian is introduced as 
H specimen of an uncivilized barbarian. 


“ Dio altcn Thniker'* in SUsungsbevichte 
dor A, Akad. der Wmenschafi.^^ (Vienna. 1893). 


TRIBE (Lat. iribus, from tres, three), a word which is believed 
to have originally meant a “ third part ” of the people, in 
reference to the thrc<5 patrician orders or political divisions of 
the people of ancient Rome, the Ramnes, 'Pities and Luceres, 
representing the Latin, Sabine and Etruscan settlements. Its 
ethnological meaninjg has come to be any aggregate of families 
or small communities which are grouped together under one 
chief or leader, observing similar customs and social rules, and 
tracing their descent from one common ancestor. Examples 
of such “ enlarged families ” are the twelve tribes of Israel. In 
general the tribe is the earliest form of political organization, 
nations being gradually constituted by tribal amalgamation, 
(Sec Family.) 

TRIBERG, a town and health resort of Germany, in the 
grand duchy of Baden, in the Black Forest, pleasantly situated 
on the Gutach and surrounded by well-wooded hills, 2250 ft. 
above the sea, 35 m. by rail S.E. of Offenburg. Pop. (1905), 
3717. It has four churches, one of them Anglican. Triberg 
is one of the chief centres of the Black Forest clock-making 
industry. Straw-plaiting, saw-milling, brewing, and the manu- 
facture of wooden wares are also carried on, and the town 
has a permanent induslrial exhibition. Triberg is what is 
called a Luftkurort, a place to which convalescents resort after 
a course of baths elsewhere, Near the town is the fine water- 
fall formed by the Gutach. Triberg came into the possession 
of Austria in 1654 and into that of Baden in 1806. 

TRIBONlAN/thc famous jurist and minister of Justinian, 
was born in Pamphylia in the latter part of the 5th century. 
Adopting the profession of an advocate, he came to Constan- 
tinople and practised in the prefectural courts there, reaching 
such eminence as to attract the notice of the emperor Justinian, 
v/ho appointed him in 528 one of the ten commissioners directed 
to prepare the first Codex of imperial constitutions. In the 
edict creating this commission (known as Haec quae) Tribonian 
is named sixth, and is called “ virum magnificum, magisteria 
dignitate inter agentes decoratum ” (see Haec quae and Summa 
reipublicae, prefixed to the Codex,) IVhen the commission of 
sixteen eminent lawyers was created in 530 for the far more 


laborious and difficult duty of compiling a collection of extracts 
from the writings of the great jurists of the earlier empire, 
Tribonian was made president and no doubt general director of 
this board. He had already been raised to the office of quaestor, 
which at that time w^as a sort of ministi}^ of law and justice, 
its holder being the assessor of the emperor and his organ for 
judicial purposes, something like the English lord chancellor 
of the later middle ages. The instructions given to these 
sixteen commissioners may be found in the constitution Deo 
auctore {Cod, i. 17, i), and the method in whidx the work was 
dealt with in the constitution Tanta {Cod, i. 17, 2), great 
praise being awarded to Tribonian, who is therein palled ex- 
quacstor and ex-consul, and also as magister officiorum. This 
last constitution was issued in December 533, when the Digest 
was promulgated as a law-book. During the progress of the 
work, in January 532, there broke out in Constantinople a dis- 
turbance in the hippodrome, which speedily turned to a terrible 
insurrection, that which goes in history by the name of Nika, 
the watchword of the insurgents. Tribonian was accused of 
having prostituted his office for the purposes of gain, and the 
mob searched for him to put him to death (Procop. Pers, 1. 
24-26). Justinian, yielding for the moment, removed him 
from office, and appointed a certain Basilides in his place. 
After the suppression of tlie insurrection the work of codifica- 
tion was resumed. A little earlier Uian the publication of the 
Digest, or Pandects, there had been published another but much 
smaller law-book, the Institutes, prepared under Justinian’s 
orders by Tribonian, with Thcophilus and Dorotheus, professors 
of law (see Preface to Institutes). About the same time the 
emperor placed Tribonian at the head of a fourth commission, 
consisting of himself as chief and four others — Dorotheus, 
professor at Beyrut, and three practising advocates, who were 
directed to revise and re-edil the first Codex of imperial con- 
stitutions, The new Codex was published in November 534 
(see constitution Cordi nobis prefixed to the Codex), With it 
Tribonian’s work of codification was completed. But he 
remained Justinian’s chief legal minister. He was reinstated 
as quaestor some time after 534 (Procop. Pets, i. 25; Anecd, 
20) and seems to have held the office as long as he lived. He 
was evidently the prime mover in the various changes effected 
in the law by the novels of Justinian {Novellae constitutiones), 
which bctcame much less frequent and less important after 
death had removed the great jurist. The date of his death has 
been variously assigned to 545, 546 and 547, Procopius says 
{Anecd. 20) that, although he left a son and many grandchildren, 
Justinian confiscated part of the inheritance. 

The above facts, which are all that wc know about Tribonian, 
rest on the authority of his contemporary Procopius and of the 
various imperial constitutions already cited. There are, however 
two articles in the Lexicon of Suidas under the name " Tribonianos.*^ 
Tlioy appt'ar to be different articles, purporting to refer to different 
persons, and have been generally so received by the editors of 
suidas and by modern legal historians. Some authorities, how- 
ever, as for instance Gibbon, have supposed them to refer to the 
same person. The first article is unquestionably meant for the 
jurist. It is based on Procopius, whose very words arc to some 
extent copied, and indeed it adds nothing to what the latter tells 
us, except the statement that Tribonian was the son of Macedonian us, 
was M Buf7iy6(wv and was a heathen and atheist, 

wholly averse to the Christian laith. The second article says tliat 
the Tribonian to whom it refers was of Side (in Pamphylia), was 
also M ^ of learning and wrote 

various books, among which are mentioned certain astronomical 
treatises, a dialogue On Happiness^ and two addresses to J ustinian. 
None of these books relate to law; and the better opinion seems to 
be that there were two Tribonians, apparently contemporaries, 
though possibly some of the attributes of the jurist have been, by 
a mistake of the compilers or transcribers of the Lexicon of Suidas, 
extended to the man of letters of the same name. 

The character which Procopius gives to the jurist, even if tmiched 
by personal ^ite, is entitled to some credence, because it is con- 
tained in t^ Histories and not in the scandalous and secret Anecdota. 
It is as follows : “ Tribonian was a man ot great natural powers, 
and had attuned as high a culture as any one of his time* but he 
was greedy of money, capable of selling Justice for gain, aiid every 
day he repealed or ^acted some law at the instance of people who 
purchas^ this from him according to thebr several needs. ... He 
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was pleasant in manner and generallj^ agreeable^ and able by the 
abundance of his accomplishments to cast into the shade his faults 
of avarice " (Pefs, i. 24, 25)* In the Anecdota Procopius adds as 
an illustration of Justinian's vanity the story that he took in good 
faith an observation made to him by Tribonian, while sitting as 
assessor, that he (Tribonian) greatly feared that the emperor might 
some clay, on account of his piety, be suddenly carried up into heaven. 
This agrees with the character for flattery which the minister seems 
to have enjoyed. The charge ot heathenism we find in Suidas is 
probable enough; that is to say, Tribonian may well have been a 
crypto-pagan, like many other eminent courtiers and litterateurs 
of the time (including Procopius himself), a person who, while 
professing Christianity, was at least indifferent to its dogmas and 
rites, cherishing a sentimental recollection of the older and more 
glorious days of the emjnre. 

In modern times Tribonian has been, as the master workman of 
Justinian's codification and legislation, charged with three offences 
— bad Latinity, a defective arrangement of the legal matter in the 
Code and Digest^ and a too free handling of the extracts from the 
older jurists included in the latter compilation. The first of these 
charges cannot be denied ; but it is harci to sec why a lawyer of the 
6th century, himself born in a Greek-speaking part oi the empire, 
should be expected to write Latin as pure as that of the ago of 
Cicero, or even of the age of Gains and the Antonin cs. To the 
second charge also a plea of guilty must be entered. The Code 
and Digest are badly arranged according to our notions of scientific 
arrangement, Thcs^i, however, are modern notions. The ancients 
generally cared but Uttlc for what wc call a philosophic distribution 
of topics, and Tribonian seems to have merely fouowcd the order 
of the Perpetual Edict wliich custom had already established, 
and from which custom would perhaps have refused to permit him 
to depart. He may more fairly be blamed for not having arranged 
the extracts in each title of the Digest according to some rational 
princii>le: for this would have been easy, and would havtj spared 
much trouble to students and practitioners ever since. As to the 
third complaint, that the compilers of tln^ Digest altered lh(i extracts 
they collected, cutting out and inserting word.s and sentences at 
their own pleasure, this was a process absolutely necessary according 
to the instructions given thtmi, which were to jircpare a compilation 
representing the existing law, and to be used for tile actual adminis- 
tration of justice in the tribunals. The so-called Emhlcmata (inser- 
tioas) of Tribonian were therefore indispensabk^ though, of course, 
we cannot say whcth( 5 r they were always maefe in the best way. 
Upon the wh<>lo subject of the codification and legislation in which 
Tribonian bore a part, see Justin i.\n. 

Trilionian, from the little wc know of him, would seem to have 
been a remarkable man, and in the front rank of the great ones of 
his time. There is nothing to show that lie was a profound and 
pliilosopliical j urist, like Papinian or t Hpian. But he was an energ^rtic, 
clear-hoarlcd man, of gretit practical force and skill, ctiltivatcd, 
accomplished, agreeable, flexible, possibly unscrupulous, just the 
sort ol person whom a restless despot like Justinian fimls useful. 
His interest in legal learning is prove.d hy the fact that he had 
collected a vast legal library, which the cominlcrs of the Digest found 
valuable (see const. Tania). 

The usual criticisms on Tribonian may be found in the Affti- 
Tribonianus (1567) of Francis Hotman, the aim of which is shown 
by its alternative title, Sive discursus in quo juvisprudentiae Tribo- 
nianeae sterilitas ct Lemm patriarum excellentia exhibetur ; and an 
an.swcr to them in J. P, von Ludewig, Vita Juttinimi et Thcodorac, 
nec non Triboniani. (J. Hr.) 

TRIBUNE (Lat. tribunus, connected willi iribus, tribe), a 
name assigned to officers of several different descriptions in the 
constitution of ancient Rome. The original tribunes were no 
doubt the commanders of the several contingents of cavalry 
and infantry which were supplied to the Roman army by the 
early gentilician tribes — the Titles, the Ramnes and the Luceres. 
In the historical period the infantry in each legion were com- 
manded by six tribunes, and the number six is probably to be 
traced I0 the doubling of the three tribes by the incorporation 
of the new elements which received the names of Titles secundi, 
Ramnes secundiy Luceres secundi. The tribuni celentm or 
commanders of the horsemen no longer existed in the later times i 
of the republic, having died out with the decay of the genuine 
Roman cavalry.^ So long as the monarchy lasted these tribunes 
were doubtles.s nominated by the commander-in-chief, the king; 
and the nomination pas.sed over on the establishment of the 
republic to his successors, the consuls. But, as the army 
increased, the popular as-sembly insisted on having a voice in 
the appointments, and from 362 b.c. six tribunes were annually 
nominated by popular vote, while in 311 the number w'os raised 

^ In the legends of the foundation of the republic Brutus is repre- 
sented as having exercised authority, when the king was banished, 
merely by virtue of holding the office of tfibumts celerum. 


to sixteen, and in 207 to twenty-four, at which figure it remainedi^ 
The tribunes thus cUn^ted sufficed for four legions and ranked as 
mi^Lstrates of the Roman people, and were designated tribtmi 
militum a popular wliilc those who owed their office to the consuls 
bore the curious title of tribuni rufuli. The name was traced 
a commander Rutilius Rufus (Liv. 7, SJ nnd Fest. £/>. 260), but 
was more probably derived from tiie dre.ss (Mommsen, Staats- 
rechty I, 434). The rights of the assembly pa.ssed on to tlie 
emperors, and “ the military tribunes of Augustus ’’ were still 
contrasted with those nominated in the camp by the ai'tual 
commanders. The obscure designation tribunus aerarius 
(tribune of the treasury) had also, in all prolmbility, a connexion 
with tlie early organization of the army. 'I he officer thus 
designiited may have been the levier of the iributum, the original 
property tax, and was at any rate the paymaster of the troops. 
The soldier who was defrauded of hi.s pay was allowed to exact 
it from this tribune by a very summary process. There was 
still another and important class of trilnmcs who owed their 
existence to the army. In the long struggle Ixilwcen the patri- 
cian and plebeian sections of the population, ihe first distinctions 
in the public service to whic:!h the plebeians forced their way 
were militar>s and tlie contest for a(lmis.sion to the consulate was, 
in Large part, a contest for admission to the supreme command 
of the national forces. In 445 n.c., the yciir in winch mixed 
marriages of patricians and plebeians were for the first time 
permitted, power was given to the senate (then wholly patrieian) 
of determining from year to year wluitluT consuls or military 
tribune.s with consular authority (tribuni militares consuhiri 
poiestate or imperio) should be appointed. But, even when the 
.senate deiadecl in favour of electing tribunes, no electitm was 
valid without the express sanction of the senate .superu elded 
to the vote of th<.i eenturiute assemblv. If it happened to be too 
invidious for the senut(‘ openly to cancel the ehaaion, it was 
possible for the patricians lo ol)tain a decision from the sacred 
authorities to the effect that some religious prmaice had not 
been duly observed, and I hat in consequence the appointment 
was invalid. According to tradition, recourse was liad to this 
I device at the first election, a plel)eiau having been .successful, 
i Forty-five years elapsed alter the creation of the office before 
I any plebeian was permitted to fill it, and it was held by very few 
! down lo the time at which it was aboUslied (367 u.c.) and the 
‘ plebeiaas were fully admitted to the consulate. Tlic numlier 
i of consular tribunes elecled on each CK’C’iision viiricd from three 
; to six ; there was no year without a patrician, and to the patrician 
j members were probably confined the most highly e.sleemod 
! duties, those relating to the administration of the law and to 
, religion, 

But by far the most im)>ortant trilmnes who ever existed 
i in the Roman communiiy were the tribunes of the commons 
j (tribuni plebis). The.se were the most characteristic outcome 
I of the long .struggle between the two orders, the patrician and 
; the plebeian. When in 4()4 u.c. the plebeian legionaries met 
i on the Sacred Mount and bound themselves to stand by each 
' other to the end, it was determined that the plebeians .should 
: by lhemselve.s annually appoint executive offic<fr.s to stand over 
j against the patrician offic.ers — two tribunes (the very name com- 
memorated the military nature of the revolt) to confront the 
; two consuls, and two helpers c.alJed aediJes to balance the two 
; patrician helpers, the quaestors. The ancient traditions con- 
cerning the revolution are extremely confused and contradictory, 
and have caused endless discussions. The commonest story 
is that the masses assembled on the Sacred Mount bound them- 
selves by a solemn oath to regard the persons of their tribunes 
and aediles as inviolable, and to treat a.s forfeited to Diana and 
Ceres, the plebeian divinities, the lives and property of those who 
offered them insult. That this purely plebeian oath was the real 
ultimate basis of the sanctity which attadied to the tribunate 
during the whole time of its existence con hardly be believed. 
The revolution must have ended in something whicfi was deemed 
by both the contending bodies to be a binding compact, although 
the lapse of time has blotted out it.s terms. The historian 
Dionysius may have been only technically wrong in supposing 
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that peace was concluded l^etwcen the two parties by the fetial 
priests, with the fonns adopted by Rome in making treaties 
with a foreign state. If this were fact, the ** sacrosanctity ** 
of the tribunes would be adequately explained, because all such 
formal foeden^a were “sacrosanct/* But, notwithstanding 
that the plebeians may safely be assumed to have been conscious 
of having to a large extent sprung from another race than the 
patricians and their retainers, it is not likely that the feeling 
was sufficiently strong to permit of the compai'.t taking the form 
of a treaty between alien powers. Yet there must have been 
a formal acceptance by the patricians of the plebeian conditions ; 
and most probably the oath which was first sworn by the insur- 
gents was afterwards taken by the whole community, and the 
“ sacrosanctity ** of the plebeian officials became a part of the 
constitution. There must also have been some constitutional 
definition of the powers of the tribunes. These rested at first 
on an extension of the power of veto which the republic had 
introduced. Just as one consul could invalidate an order of 
his colleague, so a tribune could invalidate an order of a consul, 
or of any officer inferior to him. There was no doubt a vague 
understanding that only orders which sinned against the just 
and established practic<^ f)f the constitution should be annulled, 
and then only in cases affecting definite individuals. This was 
technically called auxilium. The cases which arose most 
commonly concerned the administration of justice and the 
levying of troops. 

Although the revolution of 494 gave the tribunes a foothold 
in the constitution, it left them with no very definite resources 
against brcai'hes of compact by the patricians. The traditional 
history of the tribunate from 494 to 451 B.r. is obscure, and, so 
far as details are concerned, nearly wor1hlc.s.s; but there is a 
thread running through it which may well lie truth. We hear 
of attacks by patricians on the newly won privileges, even of 
the assassination of a tribune, and of attempts on the part of 
the plebeians to bring patrician offenders to justice. The 
assembled plebeians attempt to set uj) a criminal jurisdiction 
for their own assembly parallel to that practised by the older 
centuriate assembly, in which the nobles possess u preponderat- 
ing influence. Nay, more, the plebs attempts something like 
legislation; it passes resolutions which it hopes to force the 
patrician body to accept as valid. As to details, only a few are 
worth notice. In the first place, the number of tribunes is 
raised to ten, how we do not know ; but apparently some consti- 
tutional recognition of the increase is obtained. Then an altera- 
tion is made in the mode of election. As to the original mode, 
the ancient authorities are hopelessly at variance. Some of 
them gi-awly assert that the appointment lay with the as.sembly 
of the curiae — the most ancient and certainly the most patrician 
in Rome, even if we allow the view;, which, in spite of great 
names, is more than doubtful, that the plebeians were members 
of it at any time when it still possessed political importance. 
The opinion of Mommsen about the method of election is more 
plausible than the others. It w as in accordance with the Roman 
spirit of order that the tribunes, in summoning their assemblies, 
should not ask the plebeians to come en masse as individuals, 
and vote by heads, but .should organize their supporters in bands. 
The curia was certainly a territorial district, and the tribunes 
may have originally used it as the basis of their organization. 
If tribunes w'cre elected by plebeians massed curiatim, such a 
meeting would easily be mistaken in later times for the comitia 
curiata. At any rate, a change was introduced in 471 by the 
Publilian Law of Volero, whidi direded that the tribunes should 
be chosen in an assembly organized on the basis of the Servian 
or local tribe, instead of the curia. This assembly was the germ 
of the comitia tributa. The question by what authority the Law 
of Volero was sanctioned is difficult to answ^er. Po.ssibly the law' 
was a mere resolution of the plebeians with which the patricians 
did not interfere, because they did not consider that the mode of 
election was any concern of theirs. In the first period of the 
tribunate the tribunes almost certainly agitated to obtain for 
their supporters a share in the benefits of the state domain. 
And, whatever view may be taken of the movement which led 


to the decemvirate, an important element in it was of a certainty 
the agitation carried on by the tribunes for the reduction of the 
law of Rome to a written code. Until they obtained this it was 
impossible for them effectually to protect those who appealed 
against harsh treatment by the consuls in their capacity of 
judges. 

During the decemvirate the tribunate was in abeyance. It was 
called into life again by the revolution of 449, wliich gave the 
tribunes a considerably stronger position. Their personal i)rivilcgcs 
and those of the aediles w'cre renewed, while sacrosanctity was 
attached to a body of men called judices decemviri, who seem to 
have been the legal assistants of the tribnntJs. The road was opened 
up to valid legislation by the tribunes through an assembly summoned 
by them on the tribe-basis (concilium plehis), but in this respect 
they were submitted to the control of the scniatc. The growth 
of the influence of this assembly over legislation belongs rather 
to the history of the comitia (q.v.) than to that of the tribunate. 
After the Hortensian Law of 287 b.c. down to the end of the republic 
the legislation of Rome was mainly in the hands of the tribunes. 
The details of the liisiory of the tribunate in its second period, from 
449 to 367 B.C., arc hardly less obscure than those which belong to 
the earlier time. There was, however, on the whole, undoubtedly 
an advance in dignity and importance. Gradually a right was 
acquired of watemng and interfering with the proceedings of the 
senate, and even with legislation. Whether the absolute right of 
veto had been achieved before 367 may well be doubted. But the 
original auxilium, or right of protecting individuals, was, during 
this period, undergoing a very remarkable expansion. From for- 
bidding a single act ol a magistrate in relation to a single person, 
the tribunes advanced to forbidding by anticipation all acts of a 
certain class, whoever the persons affected by them might prove 
to be. It therefore became useless for the senate or the comitia 
to pass ordinances if a tribune was ready to forbid the magistrates 
to carry them out. Ultimately the mere announcement of such an 
intention by a tribune was sufficient to cause the obnoxious project 
to drop : that is to say , the tribunes acejuired a right to stop all 
business alike in the deliberative assembly, the senate, and in the 
legislative assemblies, the comitia. The technical name for this 
right of veto is inter cessio. To what extent the tribunes during 
the time from 449 to 3^ took part in criminal prosecutions is matter 
of doubt. The XII. Tables nad settled that offenders coultl only 
be punished in person by the centuries, but tradition si)eaks of 
prosecutions by tribunes before the tribes where the penalty sought 
was pecuniary. The two main objects of the tribunes, however, 
at the time of wliich wc arc speaking were the opening of the con- 
sulate to plebeians and the regulation of the state domain in the 
interests of the whole community. Both were attained by the 
Licinio-Sextian Laws of 367. 

Then a considerable cliangc came over the tribunate. From being 
an opposition weapon it became an important wheel in the regular 
machine of state, 'i'he senate became more and more plebeian, and 
a new body of nobility was evolved which comprised both orders 
in the state. The tribunes at first belonged to the same notable 
plebeian families which attained to the consulate. The old friction 
between senate and tribunes disappeared. It was found that the 
tribunate served to fill some gaps in the constitution, and its power 
was placed by common consent on a solid constitutional basis. 
From 367 to 134 b.c. (when Tiberius Gracchus became tribune) the 
tribunate was for the most part a mere organ of senatorial govern- 
ment. As the change made by the Gracchi was rather in the 
practice than in the theory of the tribunate, it will be convenient 
at this point to give a definite sketch of the conditions and prix ilcges 
attacliing to the office. 

Even after the difference between patrician and plebeian birth 
had ceased to be of much practical consequence in other directions, 
tlic plebeian character was a necessity for the tribune. When the 
patricians P. Sulpicius Rufus and, later, F. Clodius (the antagonist 
of Cicero) desired to enter on a demagogic course, they were com- 
pelled to divest themselves of their patrician quality by a peculiar 
legal process. Evem the patricians who became so by mere fiat of 
the emperors were excluded Irom the tribunate. The other necessary 
qualifications were for tlic most part such as attached to the other 
Roman magistracies— complete citizenship, absence of certain 
conditions regarded as disgraceful, fulfilment of military duties. 
The minimum age required lor the office was, as in the case of the 
miaestorship, twenty-seven. The tribunate, however, stood outside 
l^e round ot magistracies, the conditions of which were regulated by 
the Villian Law of 180 b.c. The election took place in a purely 
plebeian assembly, ranged by tribes, under the presidency of a tribune 
selected by lot. The tribune was bound by law to see a complete 
set of ten tribunes appointed. Technically, the tribimes were 
reckoned, not as magistrates of the Homan people, but as magistrates 
of the Roman plebs; they therefore had no special robe of office, no 
lictors, but only messengers (viatores^ no official chair, like the curule 
seat, but only benches (subsellia). Their right to summon the plebs 
together, whether for the purpose of listening to a speech (in which 
case the meeting was a conito) or for passing ordinances (comitia 
tributa), was rendered absolute by the “ laws under sacred sanction “ 
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(leges sacratae), 'which had been incorporated witli the constitution 
on the abolition of the dccemviratc. The ri^ht to summon the 
senate and to lay business before it was acquired soon after 367 » 
but was seldom exercised » as the tribunes had abundant means of 
securing what they wanted by pressure applied to the ordinary 
presidents — the consuls or the praetor. When an inlerregMum came 
about and there were no “ magistrates of the Roman people," the 
plebeian tribunes became the proper presidents of the senate and 
conductors of ordinary state business. At the end of the republic 
there were interregna of several months' duration, when the tr&unes 
hold a position of more than usual importance. A tenure of the 
tribunate did lot, until a comparatively late period (probably about 
the time of the Second Punic War), confer a claim to a permanent 
seat in the senate. The candidates for the office were mainly young 
men of good family who were at the beginning of their political 
career, but the office was often filled by older men of ambition who 
were struggUng upwards w*ith few advantages. The plebeian aedilcs 
very soon after 3G7 became dissociated from the tribunes and asso- 
ciated with the curule aedilcs, so that in the political hierarchy they 
really ranked higher than those who were originally their superior 
officers. 

The real kernel of the tribune's power consisted in his intercession 
or right of invalidating ordinances, whether framed by the senate 
or proposed by a magistrate to the comitia^ or issued by a magistrate 
in pursuance of his office. From 367 b.c. down to tne time of the 
Gracchi the power of veto in public matters was, on the whole, used 
in the interests of the aristocratic governing familic^s to check opposi- 
tion arising in their own ranks. A recalcitrant consul was most 
readily brought to obedience by an exercise of tribiinician power. 
But, although modem readers of the ancient historians are apt to 
carry away the idea that the tribunate was an intensely political 
office, it is safe to say that the occasions on which tribunes found 
it possible to play a prominent part in politics were extremely few, 
even in the late republic. On the other hand, the tribunes found 
a field for constant activity in watching the administration of justice 
and in rendering assistance to those who had received harsh treat- 
ment from the magistrates. The tribunes were, in fact, primarily 
legal functionaries, and constituted in a way the only court of appeal 
in republican Rome. It was to this end tliat they were forbirfden 
to pass a whole night away from the city, except during the I-atin 
festival on the Alban Mount, and that they were expected to keep 
their doors open to suppliants by night as well as by day. They 
hold court by day in the Forum close by the Potcian basilica, and 
frequently made elaborate legal intfuiries into cases where their help 
was sought. Naturally this ordinary humdrum work of the tribunes 
has left little mark on the pages of the historians, but wc hoar of 
it not infrequently in Cicero's speeches juid in other writings which 
deal with legal matters. According to the general principle of the 
constitution, magistrates could forbid the acts of magistrates equal 
to or inferior to themselves. For this pur^iose the tribunes were 
deemed superior to all other officers. If a tribune exercised his veto 
no other tribune could annul it, for the veto could not be itself vetoed, 
but it was possible for another tribune to protect a definite individual 
from the consequences of disobedience. The number of the tribunes 
(ten) made it always possible that one might balk the action of 
another, except at times when popular feeling was strongly roused. 
In any ca.se it was of little use for a tribune to move in any important 
maUcr unless he had secured the co-operation or at least the neutrality 
of all his colleagues. The veto was not, however, absolute in all 
directions. In some it was limited by statute; thus the law pa.ssed 
by Gaius Gracchus about the consular provinces did not permit a 
tribune to veto the annual decree of the senate concerning them. 
'When there was a dictator at the head of the state, the veto was of 
no avail against him. One of the important political functions of 
the tribunes was to conduct prosecutions of state offenders, par- 
ticularly ex-magistrates. These prosecutions began with a sentence 
pronounced by the tribune upon the culprit, whereupon, exercising 
the right given him by the XII. Tables, the culprit appealed. If 
the tnbune sought to inflict punishment on the culprit's person, the 
appeal was to the assembly of the centuries; if he wished for a 
large fine, the appeal was to the assembly of the tribes. As the 
tribune had no ri^t to summon the centuries, he had to obtain the 
necessary meetings through the urban praetor. In the other event 
he himself called together the tribute assembly and proposed a bill 
for fining the culprit. But the forms of trial gone through were 
very similar in both cases. 

It is commonly stated that a great change passed over the tribunate 
at the time of the Gracchi, and that from their day to the end of 
the republic it was used as an instrument for setting on foot political 
agitation and for inducing revolutionary changes. This view is 
an inversion of the facts. The tribunate did not create the agitation 
and the revolutions, but these found vent through the tribunate, 
which gave to the democratic leaders the hope that acknowledged 
evils might be cured by constitutional means, and in the desperate 
struggle to realize it the best democratic tribunes strained the 
theoretic powers of their office to their min. For the bad tribunes 
ffid not hesitate to use for bad ends the powers which had been 
strained in the attempt to secure what was good. Bui herein the 
tribunate only fared like all other parts of the republican constitution 
in its last period. The consuls and the senate were at least as guilty 


as iho tribunes. After a severe restriction of its powers by Sulla 
and a restoration by Pompey, which gave a twenty years’ respite, 
the essential force of the tribunate was merged into the imperial 
constitution, of which indeed it became the principal constituent 
on the civil side, riu* ton tribunes remained, with very restricted 
functions. The emperors did not become tribunes, but took uj) 
into their privileges the essence t>f the office, the " tribunician 
authority.' This distinction between the principle of the office 
and the actual tenure of tlie office was a creation of the late republic. 
Pompey, for example, when he went to the East, was not made 
procon.sul of all the Kastorn provinces, Init he exercised in them a 
“ proconsular authority " which was equal to that of the actual 
proconsuls— an aulliority which was the germ of the imperial 
authority on its military side. Similarly the emperor, as civil 
governor, without being tribune, exerciae'd powers of like (luality 
with the powers of the tribune, though of sujierior force. By virtue 
of his tribunician authority he acquired a veto on legislation, he 
beciimc the supreme court of appeal for the empire, and to his jicrson 
was attached the ancient sacrosanctity. Augustus showed the 
highest statesmanship in founding Jiis power upon a metamoiphosed 
tribunate rather than upon a nietainorjihoscd dictatorship, upon 
traditions which were democratic rathei than upon traditions which 
were patrician and optiniale. The tribunes continued to exist till 
a late period, with gradually vanishing dignity and rights; but it 
is not necessary here to trace their decay in detail. 

The name ‘‘ tribune " was once again illuminated by a passing 
glory when assumed by Cola di Kiim/i. 'Fhc movement wliich he 
headed was in many respects extremely like the early movements 
of the pleVieians against the patricians* and his .scheme for uniting 
Italy in one frt‘e reimblic was strangely i>arallel with the gn'atest 
dream of the Gracchi. 

'I'he history of the tribunate is interwoven with that of Koine, 
and must, to a Inrgt^ extent, be .sought for in the .same sources. I'he 
principles attaehing to the office are jirofoumlly analysed by 
Mommsen in liis Staaisrecht, and are clearly set forth by IC. Her/og 
in his (iesrhithte u. System der rtimischen Staeitsverfassung (Leii)/ig| 

(J. S. K.) 

TRIBUNE (mcd. Lilt, trilnmun from (:Ias.sicaI l.ut. irihuiutl), 
in architecture, the term given to the semicircular apse of ih(‘ 
Roman basilica, with a raised platform, where the presiding 
magistrate sat; subsequently applied generally to any raised 
structure from which spci‘clu‘s were delivered and to tluj privati! 
box of the emperor at the ('ircus Ma.xirnus. In Ghristian 
biisili(‘as the term is retained for the .semi(Mreuliir recess behind 
the I'hoir, as at S. Clemente in R.ome, S. Apollinare in Classe, 
Ravenna, S. Zeno at Verona, S. Miniato near Florence, and other 
churches, 'Fhe term is also loosely applied to various other 
raise.*d spacers in secular as well as ec(ffi‘siastical buildings, in 
the latter sometimes in the place of “ pulpit,” as in that of the 
refedory of St Martin des Champs at Paris. It is also given 
to the eelebrated octagon room of the Uffizi at Florence, and 
.sometimes to a gallery or triforium. 

TRIBUTE (Lat. irihnfum, a stated payment, contributioji), 
a .sum of money or other valuable tiling paid fiy one .state or 
person to another state or j)erson, either as an acknowledgment 
of submission, or as tlie price of peace or protection. Hence, in 
a secondar)' sense, an offering to mark respect or gratitude. 
Revenue by means of tribute wa.s one of the most characteristic 
form.s of the financial systems of ancient slates. In imperial 
Athens large revenues were derived from the states of the 
Delian league while in both Carthage and Rome inferior 
or dependent districts and races were laid under contribution 
to a very considerable extent (see Finance). 

The word tribute was also applied in the Homan republic to 
(i) certain extraordinary taxes, as opposed to the ordinary vcctigalia. 
Such, in particular, were certain property taxe.s, raised to meet the 
expenses of war. They were levied on all citizens alike, in proportion 
to the extent of a man's fortune, and varied according to the total 
amount of revenue to be raised. (2) To the ordinary stipendium 
or tax of fixed amount paid either in money or in kind, on pro- 
perty, trades, or as a poll-tax, raised in the Roman provinces (see 
Provjxxe), 

TRICHINOPOLY, a city and district of British India, in the 
Madras presidency. The city is on the right bank of the river 
Cauvery, 250 m. by rail S.W. from Madras. Pop. (1901), 
104,721. TJic fort which forms the nucleus of the city measures 
about r m. by J m.; its defences have been removed. Within 
it rises the Rock of Trichinopoly, 273 ft. above the city, and so 
completely isolated as to provide a remarkable view over the 
.surrounding plains. It is ascended l)y a covered stone stairca.se, 
entered by a carved gateway, and profusely ornamented. At 

xxvn. 9fl 



366 TRICHINOSIS— TRICLINIUM 


intervals up this stair are chambers connected with the temple 
on the rode. Buddhist inscriptions and carvings in some of 
them are attributed to the 5th or 6th century. Near the foot 
of the rock is a fine masonry tank called the 'reppakulam^ and 
the palace of the nawab^ of which the fine domed audience hall 
is now used as a town hall. In Trichinopoly is St Joseph’s 
first-grade college^ maintained by the Jesuit mission and occu- 
pying, among other buildings, a house formerly the residence 
of Clive. Another first-grade college is maintained by the 
Society for the Propagation of the Gospel; it has grown out of 
schools founded by the missionary Schwarz. The Roman Catho- 
lics have a fine cathedral. Trichinopoly is important as a trading 
centre, especially as being a railway junction. It has special in- 
dustries in jfoldsmiths’ work and modelling in pith; the well- 
known Triemnopoly cigars are chiefly manufactured from tobacco 
grown outside the district at Dindigul. Trichinopoly and its 
neighbourhood was the scene of much hard fighting between 
the English and the French during the Carnatic Wars between 
1749 and 1761. 

The District of Trichinopoly has an area of 3632 sq. m. 
The surface is generally flat, though diversified by masses of 
crystalline rock, of which the Trichinopoly Rock in the fort is a 
well-known example. The only mountains arc the Pachamalais, 
which rise to 2500 ft. and extend into Salem district. The 
Ciiuvery and its branch, the Coleroon, arc the only rivers of any 
importance. The climate is very hot and not liable to gniat 
variations; the annual average rainfall is about 34 in. The 
principal crops are rice, millets, other food-grains and oil-seeds, 
with a little cotton and tobacco. The main line of the South 
Indian railway traverses the district, with a branch to Erode. 
In 1901 the population was 1,444,770, showing an increase of 
5 % in the decade. The district came into the hands of the 
British along with the rest of the Carnatic in 1801. 

See Trichinopoly District Gazetteer (Madras, 1907). 

TRICHINOSIS, or Trichtniasis, a disease, in man and other 
animals, caused by infection by the parasite trichina or trichinella 
sf>ifalis. The presence of encysted trichinae in the muscles was 
discovered by Sir Junics Paget (^.v.) in 1835, and they were 
named by Sir R. Owen ; but it was not until some 3’cars after that 
the clinical characters of tlie acute disease caused by the invasion 
of the parasite were discovered. This discovery was made in 
r86o by Friedrich von Zenker (1825--1898) on examining the 
abdominal muscles of a patient who died at Dresden with symp- 
toms taken to be those of tjq)hoid fever, the case being after- 
wards accounted one of trichinosis on the post-mortem evidence. 
Epidemics of this disease occur from time to time, espec ially in 
north Germany, from the eating of uncooked swine’s flesh, in 
which trichinae arc not uncommon. Out of 6329 cases in Ger- 
many during the years 1881 to 1898, 5456 occurred in states 
where raw pork is a common article of food. And, from the 
point of view of public health, the hog is the animal which is the 
main source of infection, others — except rats - being only rarely 
infested with the parasite. The greatest care is now taken to 
examine the carcases of swine for trichinae, a piece of the dia- 
phragm of every animal being searched with the microscope by an 
inspector specially appointed, and the trichinous hogs being 
condemned. But it has not been found that this microscopic 
examination serves as on effective check ; indeed it iy apt to create 
a false feeling of security. Over 32% of the German cases of trichi- 
nosis between 1881 and 1898 were traced to meat so inspected 
and passed as free from trichinae. In America accordingly 
microscopic examination is not considered to give any guarantee 
of soundness from trichinae, in spite of a government mark 
“ inspected and passed ” (see B. H. Ransom, Circular 108 of U.S. 
Dep. of Agriculture, 1907). The symptoms in man are occa- 
sioned by the presence of the free parasites in the intestine, by 
the development of young trichinae from the eggs, and most of 
all by the migration of the parasites from the intestinal canal to 
the muscles, where they become quiescent. This cycle occupies 
from four to six weeks. Lime-salts become deposited in the 
capsule, the calcification rendering the cyst visible, and this 
change usually lakes five or six months. When consumed in 


small quantity, the parasites may give rise to no marked symp- 
toms, and they are sometimes found accidentally in muscular 
fibre in the bodies of those who had probably experienced no 
definite symptoms from their invasion. In the more acute and 
serious cases, sometimes ending fatally, the early symptoms are 
nausea, failure of appetite, diarrhoea and fever; later, when the 
migration to the muscles begins, there is more fever, stiffness, 
pain and swelling in the limbs, swelling of the eyelids, continued 
exhausting diarrhoea, perspirations and sometimes delirium. 
During convalescence there is desquamation ot the cuticle. 
The discovery by T. R. Brown of a marked leucocytx)sis with an 
extraordinary increase of cosinophiles now enables a diagnosis 
to be made in cases where the symptoms are obscure. If the 
diagnosis be made early in the case, brisk purgatives, parti* 
cularlv calomel, are the best treatment; if the parasites arc 
already on their way to the muscles, the only thing left to 
do is to support the patient’s strength. There need, however, 
be no fear of infection at all if the meat be thoroughly 
cooked and cured before eaten. This is the only effective 
precaution. 

TRICK, a crafty or fraudulent device, deceitful artifice or 
stratagem, hence an exhibition of skill, especially in sleight of 
hand or jugglery, the term being also used of a peculiar trait or 
manner of speech, character or physical habit. A specific use 
is that for the cards played at a single round, which are taken up 
and count towards the winning of the game. The origin of the 
word is ultimately to be found in I-at. tricae, trifles, hindrances, 
wiles, whence tricari, to delay, shuffle, play tricks, which has also 
given “intricate,” “extricate,” “intrigue.” The M. Eng. 
trichen, to cheat or trick, was adapted from the 0 . Fr. trickier, 
trcchier, whence came trecherie, Eng. “ treachery,” a betrayal 
of faith, perfidy or trickery of the grossest kind. There has been 
also a confusion, which has influenced the meaning and form of 
“ trick,” with the Dutch trekken, to pull, draw, cf. the South 
African Dutch trek, a journey, migration, properly the action 
of drawing a v(.*hicle or travelling by ox-wagon. “ Trick ’’ 
or “ tricking ” is thus used, in heraldry, as the technical term 
for the drawing of a coat of arms in monochrome, giving the 
tinctures by the conventions of vertical, horizontal or diagonal 
lines, &c. 

TRICLINIUM, in Roman antiquities, a set of three couches 
(lecti) arranged round a four-sided dining table, one side of which 
was left open to provide free access for the attendant slaves. 
These couches were distinguished as the highest (A, lecius 
summus), the middle (B, lecius meditis) and the lowest (C, lectus 
imus); the guests who reclined on B had A on their left and C on 
their right. Each couch was usually occupied by three persons, 
whose left arm rested on a cushion, the right hand being thus 
disengaged for purposes of eating. The nine places were allotted 
in accordance with strict etiquette. A and B were reserved for 
the guests (B for the most distinguished), C for the Wt and his 
famuy. In A and C the chief place was i ; in B it was 3, which 
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was consequently the place of honour at the banquet. It was 
called locus consuUwis {hraruto^), probably as being next to the 
host. Another explanation is that, since it was on the open and 
unsupported side of the couch, it was chosen in order that, if 
a consul happened to be present among the guests, he m%ht be 
abk to receive communications, sign documents or transact 
business with the least inconvenience. In locus classicus 
in Horace (Satires, ii. 8, 20-23), which describes the banquet 
given by Nasidienus in honour of Maecenas, the host appears 
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to have resigned his place to Nomentanus, as being more capable 
of entertaining the guest of the evening. In later republican 
times, after the introduction of round tables of citrus wood, the 
three couches were replaced by one of crescent shape (called 
sigma from the form C of the Greek letter; also stihadium and 
accuhitum), which as a rule was only intended to hold five persons. 
The two comer stSiXs (comm) were the places of honour, that on 
the right being considered superior. The remaining seats were 
reckoned from left to right, so that the least important seat was 
on the left side of the most important. The use of the sigma 
continued till the middle ages. The dining-room, itself was also 
called triclinium, and in the houses of wealthy Romans there 
were several triclinia suited to the difiereni seasons of the 
year. 

See Marquardt, Dan Privatkhen dev JRomer (tS 8 o), p. 102. 

TRICOUPIS (or Tricoupi), CHARILAOS (1832-1896), 
Greek statesman, was born at Nauplia in 1832. After studying 
law and literature in Athens and in Paris, he was sent to London 
in 1852 as an attache of tlic Greek legation. By 1863 ho had 
risen to be charg6 d’affaires, but he aimed rather at a jiolitical 
than a diplomatic career. In 1865, therefore, after he luul 
concluded the negotiations for the cession by Great Britain to 
Greece of tlic Ionian Islands, he entered the Greek chamber 
of deputies, and in the following year was made foreign minister, 
at the early age of thirty-four. In 1875 he became prime 
minister for a few months, but had no opportunity even to begin 
carrying out the policy which he had in mind. This policy 
was "to develop the resources of his country so as to create an 
army and a fleet, and thus to give Greece the power to aaiuire 
a leading place among the natit)ns of south-eastern Europe. ' 
It was not until 1882 that he was able to take measures to this ■ 
end. In lhal year he became prime minister for the third time 
(his second period of office, two years earli(?r, had lasted uni)’ 
for a few months), and at once set about the task of putting ; 
Greek finance ui)on a firmer basis, and of iiKTcasing the ))ros- : 
perity of the country by making roads, railways and luirbours. 
He was defeated at the general election in 1885, but in the . 
following year he resumed office, and again took up the labour i 
of economic and financial reform. Hi.s difficulties were now 
increased by the large expenditure which had l>cen incurred 
lor military preparations wliilc he had btfeii out of office as the 
result of the union eflccted between Bulgaria and eastern 
Rumelia. The Greeks had demanded fn^rn 'J’urkey compensa- 
tion for this shifting of the balance of pou cr, and liad prepared 
to enforce their demand by an appeal to arms. The Great 
Powers, however, had interfered, and by blockading the Piraeus 
had compelled Greece to remain quiet. Tricoupis, nevertheless, 
believed that he could in a few years raise the value ol Greek 
paper currency to par, and upon that assumption all his calcula- 
tions were based. Unfortunately for himself and bis country, 
he w^as not able to make his belief good. His dexterity in 
finance called forth general admiration, and his schemes for the 
construction of roads and railways met with a certain amount 
of success. But at last he was obliged to recognize that the 
warnings offered to him had been sound. Greece could not 
meet her obligations. Tricoupis tried to make terms with the 
creditors of liis nation, but he failed in this also. The first 
taxation which he proposed aroused great hostility, and in 
January 1895 resigned. At the general election, four months 
later, he and liis party were defeated. lie at once retired from 
public life, and soon afterwards the disease declared itself 
which eventually proved fatal. He died at Cannes on the 
nth of April 1896. The faults of excessive ambition and of a 
far too sanguine optimism, which marked Tricoupis’s character, 
c.ould not prevent him from being regarded, even during his 
lifetime, as the foremost Greek statesman of his time. He was 
not a favourite with the populace, nor was be beloved so much 
as respected by his followers. By nature he w'as reserved — 
his nickname was '' the Englishman — ^and he had no sympathy 
with the arts of the demagogue. But, both in the ranks of his 
own party and by the nation at large, his abilities and his force 
of character were unquestioned. It was his misfortune that the 


circumstances of the time did not allow his wide schemes for the 
benefit of his countrs' to be carried into effect. (H. H. P.) 

TRICOUPIS, SPYRIDION (1788-1873), Greek author and 
statesman, son of the primate of Missolonghi, was bom on the 
20th of April 178B. After studying in Paris and London he 
became private secretary to the fifth earl of Guilford, who 
resided in the Ionian Islands, lie was a friend of Lord Byron, 
and pronounced his funeral oration in the cathedral of Misso- 
longlii (1824). During the (ireek War of Independence he 
occupied several important administrative and diplomatic posl.s, 
l)eing a member of the provisional government in 1826 and of 
the national convention atTroezeniu 1S27, president of the 
council and minister of foreign affairs in 1832. He was thrice 
Greek minister in London (1835-1838, 1841-1843 and 1850- 
i86i), and in 1850 envoy-extraordinaiy to ikiris. Alter the 
Revolution he became minister of foreign affairs and of public 
instruction, and held portfolios in several subsequent short- 
lived ministries. He died on the 2*1 th of February 1873. 

A collection ol Uis earlier religious and political orations was 
publiKhed in Paris in i83(>. liis chief work is a history of the 
Clreek insurrection, 'lirropta rf/s iWwiHVS ivuvpcrrAfrfus (4 vols,, 
London, 1H53-1857; 2nd ed., iROi). Jfe ;ilso wrote a martial 
i poeiu/O SrjfJLOs. riotijjua kAfwrivdt' (I’aris, 1821). 

j TRICYCLE (from jircfix /ri, three, nnd Gr. Hi'hXut, cirele. 
I wheel). The tricyede, as a machine for plea.sure-riding, has 
.steadily diminished in relative importance since the advent 
' of the .safely bi('vck‘ (see ^'cmno). In its modern form it is a 
cliain-drivcn rear-driver. The driving axle is provided with 
a differential g(?ar, which allows of Ixdh winds being driven 
wlictluir the tricycle is moving in a slruiglit or in a ciinTCl 
path. There an* four rows of 1 )alls, two near t he middle resisting 
the pull of the driving chain and Iw'o near the road W'Jieels 
su))poriing the vertical load. Two types of driving axle are 
in use. In one the axle is .suppoited from a parallel frame 
tube by four short brackets. In the other type, the Sturlcy- 
Aliingtlon axle, the frame tube is concentric with the axle, and 
the middle portion is enlarged to form a casing for the chain- 
wheel, with two apertures for the chain to pass through. The 
other mechaniral details are nenrly all .similar to those on a 
bicycle. 

(. tinier tricycles, for tradosinen’s delivery purjKises, art? made iu 
two 1> ’p'*s, one with an extended whtfl base and the carrier behind 
the rider, the other with a single rear driving wheel, the two steering 
wheels and the carrier being mounted in front on a transverse lube 
or frame which is jointed to tlie rear frame at the .steering hciMd. 
The second arrangement gives the .simplest possible form of tricycle, 
but it is unsnited for tonring pnrpose.s. 

Trirars,- — The triiar (^r motor tricycle was first made by 
removing tlu‘ front wheel of a motor bieycle and rcpiaidng it 
! by a frunu? tarrying two sidt? steering wdiecls and a scat. With 
^ a powerful engine tlii.s arrangement ^dves a light vehicle from 
w'hicli good p(Tforn)ance.s arc olitained on roads with ea.sy 
gradients. On .steeper gradients the fiowcr mu.st be incrcasctJ, 
and the belt drive with only one speed is inadequate. The 
modern tricar is on different lines, reseml>Ung a small motor 
car on three wheels. The engine is 6 to 10 h.p., preferably 
with two cylinders, air or water cooled, with clutch and gear- 
l>ox giving two or three speeds, sometimes also a “reverse^' 
speed. The transmission is usually by a chain from the engine 
shaft to the gear-box, thence by another chain to the rear road 
wheel. The frame or chassis is supported on the three road 
wheels by springs. The steering gear is on the .same general 
lines as that of a motor car. 'flic weight of a tricar of 7 to 
10 h.p. is between 700 and 1000 lb. It is a much faster vehicle, 
especially uphill, Ilian a .small car of eqi|il price. The rear lire, 
however, is subject to severer working conditions than the two 
driving wheel tires of a small car, and must be of adequate 
strength, or trouble will be frequent. 

The tricar cannot be said to have attained to the same degree 
of trustworthiness and freedom from breakdown as the motor 
bicycle or motor car. The rear lire is dilficult to remove, in case 
of puncture. The chain drive, direct from a small chain-wheel on 
the engine shaft, is faulty in principle. The engine shaft running 
often at 2000 revoluttons per minute, the chain is necessarily noisy, 
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and is subject to continual gradual stretching, necessitating frequent 
readjustment. In all respects, except speed, the tricar is inferior 
to the small car. (A. Sp.) 

TRIDEMT (Lat. iridenSf iri-^ tres, three and dens, tooth), a 
three-toothed or three-pronged fork or spear. It is and has 
been from primitive times the typical instrument for spearing 
fish, the Scottish leister ** (Norw. Ijoster), and was thus taken 
as the badge or emblem of the Greek Poseidon, the god of the 
sea. In Homer (cf. 11 . xii. 27; Od. Iv. 506 seq.) Poseidon is 
armed with the rptawa (another word is rpiokov^, cf. Find. 
01 , ix. 4^). The trident as the symbol of the sovereignty of 
the sea is found as early as Archilochus (c. 700 b.c.); a more 
familiar example is to be found in Aristophanes (Eq. 839). 
The emblematical figure of Britannia holds the trident as 
mistress of the sea. In the gladiatorial shows of ancient Rome 1 
the retiarius was armed with a trident as a weapon. 

TRIDYBIITB, a mineral consisting of silicon oxide or silica, 
SiOjj, but differing from quartz in crystalline form. The 
crystals are small, thin hexagonal plates or scales, which are 
usually twinned together in groups of three; hence the name of 
the mmeral, from Greek rpi^v/iov, triplet. The apparent hexa- 
gonal plates are themselves pseudo-symmetric twins of optically 
biaxial material, and the exact crystalline form is doubtful. The 
plates are colourless and transparent and have a vitreous lustre. 
The hardness is 7 and the specific gravity 2*3 (that of quartz 
being 2*65). Unlike quartz, it is soluble in a boiling solution 
of sodium carbonate. Tridymite occurs in the cavities of 
acid volcanic rocks (rhyolite, trachyte and andesite); the 
best-known localities are Cerro San Cristobal near Pac^huca in 
Mexico, the Euganean Hills near Padua, and the Siebengebirge 
on the Rhine. Probably identical with tridymite is the form 
of silica known as asmanite, found in the meteorite which 
fell at Breitenbach in the Erzgebirge, Bohemia. (L. J. S.) 

TRIER (French Treves), an ancient city of Germany, formerly 
the capital of an archbishopric and electorate of the empire, 
and now the seat of a Roman Catholic bishop and the chief 
town of a governmental department in the Prussian province 
of the Rhine. Pop. (1885), 33,019 ; (1905), 46,709 (86 % Roman 
Catholics). It is situated on the right bank of the Moselle, 
about 6 m. from the frontier of Luxemburg and 69 m. S.W. of 
Coblenz, on the main lines of railway from Coblenz to Metz and 
from Cologne to Saarbriicken. The city lies in a fertile valley 
shut in by vine-clad hills, and the picturesque red sandstone 
buildings of the old town are interspersed with orchards and 
gardens. On the north, east and south boulevards with gardens 
follow the line of the medieval walls, which have mostly 
disappeared. The Roman city extended much farther south 
and cast. 

Trier contains more important Roman remains than any 
other place m northern Europe. Perhaps the oldest remains are 
some of the piers and buttresses of the bridge over the Moselle, 
which may date from about 28 b.c. The well-preserved 
amphitheatre just outside the modern town to the south-east 
was probably built in the reign of Trajan or Hadrian. Its 
eastern side is built into the hill, its longer diameter is 76 yds., 
and it accommodated seven or eight thousand spectators. I n 306 
the emperor Constantine the Great caused multitudes of Frankish 
prisoners to be thrown to the beasts here, and in 313 made a 
similar spectacle of the captive Bructeri, The most remarkable 
Roman building in Trier is the Porta Nigra, the north gate of 
the city, a huge fortified gateway, 115 ft. long, 75 to 93 ft. high 
and 29 ft. deep, built of sandstone blocks blackened with age 
(whence the name), and held together with iron clamps. The 
age of this building is very uncertain; it has been assigned to 
dates ranging from the ist to the 4th century a.d. It is also 
called the Simeonsior, after a Greek hermit who inhabited it. 
On his death in 1035 Archbishop Poppo converted the gate into 
two churches, one above the other, but all the additions except 
the apse have now been removed. In the south-east corner of 
the city are the picturesque ruins of the Roman imperial palace, 
and near the bridge are the extensive substructures of the 4th- 
century Roman baths, 660 ft. in length. On the Constantins- 


platz stands the magnificent brick basilica, probably of the age 
of Constantine, though the south and east walls are modem. 
Having been converted into a palace for the Frankish kings and 
their deputies, it passed in 1197 to the archbishops, and was 
restored (1846-1856) and turned into a Protestant church. The 
adjoining barracks were formerly the elector's palace. Another 
Roman basilica forms the nucleus of the cathedral. Built 
under the emperors Valentinian I. and Gratian as a quadri- 
lateral hall with four huge granite columns (now removed) in 
the centre, it was converted into a church about the close of 
the 4th century, and restored by Bishop Nicetius about 550. 
It is the most important pre-Carolingian church in Germany. 
Archbishop Poppo and his successors in the 11th and 12 th 
centuries extended the cathedral westwards and added an 
apse at each end. The vaulting of the nave and aisles and 
the beautiful cloisters were added in the 13th century. In the 
vaults are buried twenty-six archbishops and electors. Among 
the monuments are those of the electors Richard von Greiffen- 
klau (d. 1531) and Johann von Metzenhausen (d. 1540), fine 
examples of German Renaissance work. The most famous 
of the relics preserved in the cathedral is the “ Holy Coat of 
Trier,” believed by the devout to be the seamless robe of the 
Saviour, and said to have been discovered and presented to 
the city by the empress Helena. Since 1512 it has been periodi- 
cally exhibited. The exhibition of 1844, which was attended 
by more than a million pilgrims, aroused protests, resulting 
in the formation of the sect of German Catholics In 

1891 nearly two million pilgrims viewed the coat, and eleven 
miraculous cures were claimed. 

The cloisters connect the cathedral with the church of Our 
Lady {Liehfrauenkirche), a beautiful building in the form of a 
circle intersected by a cross, with a lofty vault, built 1127- 
1 143, and said to be the oldest Gothic church in Germany. 

The earliest churches were without the walls. Of these St 
Matthias in the south, now represented by a 12th-century 
building, has a Christian cemetery of the Roman age. 

In the market-place is the market cross, said to date from 
958, and a beautiful Renaissance fountain, the Peter sbrunnen, 
erected in 1595. Close by are the Steipe or Rotes Haus, formerly 
the town-hall, of tlie 15th century, and the Frankenturm or 
propugnaculum, of the loth century, said to be the oldest stone 
domestic building in Germany. 

The Provincial Museum (1885-1889) contains many Roman 
and medieval antiquities. The town library contains about 
100,000 volumes, including some valuable examples of early 
printing. Among its most treasured MSS. are the codex aureus, 
a copy of the gospels presented to the abbey of St Maximin 
by Ada, a reputed sister of Charlemagne, and the codex Egherti 
of the loth centur}r. 

At Igel near Trier is a very remarkable Roman column, 
83 ft. high, adorned with sculptures. It dates from the 2nd 
century, and was the family monument of the Secundini. 
At Nennig is a fine Roman mosaic pavement. 

The industries of Trier include iron-founding, dyeing and 
the manufacture of machinery. There is a school of viticulture 
and a very considerable trade in Moselle wines, especially during 
the annual auctions. 

Bistory.— Trier had had two periods of greatness, firstly as 
the favourite residence of Constantine the Great and his suc- 
cessors in the west, and secondly as the capital of a powerful 
spiritual electorate. 

The Treveri or Treviri, from whom the city derived its name, 
w^ere one of the most powerful tribes among the Belgae, and 
according to Julius Caesar, who conquered them in 56 b.c., 
possessed the best cavalry in Gaul. Attempts have been made 
to show that they were of German origin (see Belgae), but 
although they were doubtless subject to Germanic influences, 
they spoke a Celtic language. Their chiefs, Indutiomarus, who 
raised a rebellion against ^e Romans in 54 b.c., and his suc- 
cessor Cingetorix have Celtic names, and St Jerome, who had 
lived in TVier, declares that their lan^age in his day (c. 370) 
resembled that of the Galatians. An insurrection under Julius 
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Florus in a.d. 21 was soon qudled. The Roman city, Augusta 
Treverorum, was probably fortified by Augustus about 14 b.c., 
and organized as a colony about a.d. 50 in the reign of Gaudius, 
but is not mentioned before the war of Civilis m 69 (Tacitus, 
Hist. iv). At first the Treveri resisted the appeal of Civilis 
and his Batavi to join the revolt, and built a defensive wal) 
from Trier to Andernach, but soon after the two Treverans, 
Tutor and Qassicus, led their fellow tribesmen, aided by the 
Lingones (^ngres), in the attempt to set up a “ Gallic empire." 
After a brief struggle the rebels were overthrown at Trier by 
Cerealis, and 113 .senators emigrated to Germany (70). Towards 
the end of the 3rd century, the inroads of the Franks having 
been repelled by the emperor Probus, the city rapidly acquired 
wealth and importance. Mainly on account of its strategic 
position, Diocletian on his reorganization of the empire made 
Trier the capital not only of Belgica Prima, but of the 
whole “ diocese ’’ of Gaul. For a century, from Maximian to 
Maximus (286-388), it was (except under Julian, who preferred 
to reside in Pari.s) the administrative centre from which Gaul, 
Britain and Spain were ruled, so that the poet Ausoniiis could 
describe it as the second metropolis of the empire, or “ Rome 
beyond the Alps.*' Constantine the Great, who generally 
resided here from 306 to 331, and his successors also, beautified 
the city w'ith public works, and villas arose upon the hill-sides. 

The Church added a lustre of a different kind. Legend 
associated Trier with the martyrdom of part of the Theban 
legion {c. 286) and with the relics found by St Helena in the 
Holy Land. St Agritius (d. 332) is the first historical bishop. 
Four great saints of the 4th century arc connected with tlu* 
city. It was the scene of the first banishment of St Atluma- 
siu.s in 336. A basele.s.s legend relates tliat he cornfiosed the 
Quicufique vull while hiding here in a cistern. St Ambrose, 
one of the greatest sons of Trier, was born here about 340. 
St Jerome’s mind was first seriously directed to religion while 
studying at Trier about 370, and St Marlin of Tour.s ciimc in 
385 to plead with the tyrant Maximus for the lives of the 
heretic Priscillian and his followers. 

The Franks, who had thrice previously sacked the city, 
gained permanent possession of it about 455. Although some 
Frankish kings resided here it gradually yielded place to Metz 
as a Frankish capital. The great bishop St Niceliiis (528- 566), 
who was banished for rebuking the vires of King (.lotaire I. 
and eulogized by the poet Venantius h'ortunatus, repaired 
the cathedral, and built a splendid castle for himself. The 
city passed to Lorraine in 843, and to the East Frankish king- 
dom in 870. It was .sacked by the Northmen in 881. llctti, 
who occupied the see from 814 to 847, is said to have been 
the first archbishop of Trier, and Radbod accjuircd the rights 
of the counts of Trier in 898, thus founding the temporal pow'cr 
of the see. Robert claimed in vain the right to cro-wn the 
German king Otto I. in 936, on the ground of the priority of 
liis see, and in the loth century Archbishop Dietrich 1 . obtained 
the primacy over Gaul and Germany. 

The temporal power of the archbishops was not gained 
without opposition. The German kings Otto IV. and Conrad IV. 
granted charters to the city, which however admitted the 
jurisdiction of its archbishop, J 3 aldwin of Luxemburg, in 1308. 
This prince, a brother of the emperor Henr>' VTL, ruled from 
1307 to 1354, and was the real founder of the power of Trier. 
His predecessor Dicther III. of Nassau had left his lands heavily 
encumbered ^dth debt. Baldwin raised them to great pros- 
perity by his energ)^ and foresight, and chiefly as a result of 
ihe active political and militar>' support he rendered to the 
emperors Henry VII., Loui.s the Ba\'arian and Charles IV. 
enlarged his dominions almost to their ultimate extent. He 
assumed the title of arch-chancellor of Gaul and Arles (or Bur- 
gundy), and in 1315 admitted the claim of the archbishop of 
Cologne to the highest place after the archbishop of Mainz 
among the spiritual princes of the empire. Thenceforward 
tile elector of Trier held the third place in the electoral college. 
After Baldwin’s death the prosplerity of Trier was checked 
liy wars and disputes between rival claimants to the see, and in 
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I 1456 the estates united for the purpose of restoring order, 
and secured the right of electing their archbishops. 

Throughout the middle ages the sanrta civitas Trmrorum 
abounded in religious foundations and was a great seat of 
monastic learning. The university , founded in 1473, existed until 
1797. The elector Richard von Greiffenklau (1467-1531) 
successfully opposed the Reformation, and inaugurated the 
exhibitions of the holy eoal, which called forth the denuncia- 
tions of Luther, but have continued since his dav to bring wealth 
and celebrity to the city. In the latliT hall ol ihe 16th ccnlury 
the direction of education fell into the hands of the Jesuits. 

During the Thirty Years’ War the elector Thilip Christopher 
von Sotern favoured France, and accepted French protection 
in 1631. The French in the following year expelled both 
Spaniards and Sw^edes from hk territories, but in March 1635 
the Spaniards recaptured Trier and took the elector prisoner. 
He remained in captivity for ten years, but wUvS reinstated by 
the French in 1645 and confirmed in his possessions by the 
Peace of Westphalia. The French again temporarily took 
Trier in 1674 and U)88. 

The lust elector and archbi.shop, Gemcnt Wtmceslaus (1768- 
1802), granted toleration to tlie Protestants in 1782, estalfiishecl 
his residence at (loblcnz in 1786. and fled from the I'rench 
in 1794. By the Peace of J.uneville in 1801 I'rance annexed all 
the territories of Trier on the left bank of the Rhine, and in 
t 8 o 2 the elector abdicated. A new' bishopric was crcati'd for 
the French department of the Sarre, of which 'Krier was the 
capital. The Treveran territories t)n tin? right l>ank of the 
Rhine wtfc sci'ularized and given to Nassau W'eillnirg in 1803, 
and in 1814 nearly the wdiole of tlie former electoral dominions 
were given to Jh’ussia. A bishopric was again loundcd in 
1821, w'ith nearly the same boundaries as the old ari hbishopric, 
f)Ut it was placed under Cologne. The area of the former 
electoral principality was 3210 tuj.m., and its population in the 
18th century was from 250,000 to 300,000. Roughly speaking, 
it w'as a broad strip of territory along the linver Saar and the 
Moselle from its confluence with that river !(' the Rhine, with a 
district on the right bank of the Rhine behind Khrenbreitslran. 
The chief towns in addition to 'Frier wxre ('oblenz, (‘ochem, 
Beilstein, Obcrwcsel, l^hnstein and Sayn. Far more extensive 
was the territory under the spiritual authority of the arch- 
bishop which included the bishoprics of Mr:tz, Toul and Verdun, 
and after 1777 also those of Naru'y and St Die. 

See E. A. Freeman’s arta Ic“ AuKnsla Treverorum ” in 
Quayfrriv Review for jnly 1875: Hettnnr, Das romischc Tfier (Trier, 
1880); J. N. von VVilrhowsky, Der Dom Trier in seinen drei 
Haupiperioden (Irier, 1874); .S. Beissel, Cieschichte der trUrev 
Kirchen (Trier, 1888); CmjsIu Treverorum " («*d. G. Waitz), in Mon, 
Germ, hist, viii., xxiv. ; J. N. von Hontheim, Histnria trevirensh dipin- 
matica ct pragmatica (3 vols,, Augsburg, 1750); Marx, Geschichte des 
Ersr.tif h Trier (5 vols., Trier, 1838-18O4); Leonardy, Gcschirhtr des 
tricrischen Landes und Voihes (Saarlouis, 1871); Woorl, PUhrer durch 
die Stadt Trier (8th ed., Leivizig, 1898), (A. B. Go.) 

TRIESTE (Gcr. Tries! \ .Slav. Trst ) the Roman Tergeste, 
q.v.). the principal seaport of Austria, 367 m. S.W. of 
Vienna by rail. Pop. (1900), 132,879, of wliicli three-fourths 
arc Italians, the remainder being composed of Germans, Jews, 
Greek-s, English and French. Trieste is situated at the north- 
cast angle of the Adriatic Sea, on the Gulf of Trieste, and is 
picturesquely built on tcrrace.s at the foot of the Karst hills. 
The aspect of the town is Italian rather than German. It is 
divided into the old and the new town, which are connected by 
the broad and handsome Via del C'orso, the busiest street in the 
town. The old town, nestling round the Schlos.sberg, the hill 
on which the ra.stle stands, ronsist.s of narrow, steep and 
irregular streets. The castle, built in 1680, is believed to occupy 
the site of the Roman capitol. The new town, which lies on 
the flat expanse adjoining the crescent-shaped bay, partly on 
ground that has been reclaimed from the se.'i, has large a^d 
regularly built streets, and .several largo squares adorned with 
artistic monuments. The cathedral of San Giusto was formed 
as it now stands hy the union in the J4th century of three 
adjacent early Christian buildings of the 6th century: 
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the tower incorporates portions of a Roman temple. The 
church of Santa Maria Maggiore, built in 1627-1682, is a charac- 
teristic sperinicn of Jesuit architecture; the church of Sant’ 
Antonio Nuovo, built in 1827-1849, is in the Greek style, as also 
the Greek Orthodox church, built in 1782, which is one of the 
handsomest Byzantine structures in the whole of Austria. 
Among the most prominent secular buildings are : the 
Tergesteo, a huge edifice containing a cruciform arcade roofed 
with glass, where the exchange is established, besides numerous 
shops and offices; the town hall, rebuilt in 1874, with the 
handsome hall of the local Diet; the imposing old ex<’hange, 
now the scat of the chamber of commerce; the palatial offices 
of the Austrian Lloyd, the principal shipping company ; the 
commercial and nautical academy, with its natural history 
museum, containing the complete fauna of the Adriatic Sea; 
and finally the municipal museum, Rcvoltella, arc all worth 
mentioning. The Museo Lapidario contains a collection of 
Roman antiquities found in or near the town. It is an open-air 
museum, installed in a disused burial-ground, and is situated 
near the castle. The Arco di Riccardo, which derives its name 
from tt popular delusion that it was connected with Richard 
Coeur-de-Lion, is believed by some to be a Roman triumphal 
arch, but is probably an arch of a Roman aqueduct. 

At the head of the industrial establishments of 'I riestc stand the* 
two ship-building yards of the Austrian Lloyd and of the Slabili* 
mento Tecnico Triestino, which arc the largest of their kind in 
Austria. The Stahilimento Tccnic<^ is also fitted up for the con- 
struction of war-ships. They are equipped with all the latest technical 
innovations, and cnijdoy over 5000 workmen. Petroleum refineries, 
iron-foundries, clicmicals, soap-boiling, silk-spinning and the pro- 
duction of shi3>s' fittings, as marine steam boilers, anchors, chains, 
cables, are the other principal branches of industry. Several marble 
quarries are worked in the neighbourhood, and there are some large 
cement factories. Good wine, fruit and olive oil are tlie most 
important natural products of the country round Trieste. 

The great importance of Trieste lies in its trade. It is the first 
port of Austria, and the principal outlet for the over-sea trade of 
the monarchy, it may be said nearly to monopolize the trade of 
the Adriatic, and has long eclipsed its ancient rival Venice, ft. owes 
its devclopiiuMit to its geographical situation in the north-east anghr 
of the Adriatic Sea at the end of the deeply ind<?nicd gulf, and to 
its harbour, which was more accessible to large vessels than that of 
Venice, liesidcs, it was declared a free imperial port in 1719, and 
was therefore released from the obstructions to trade contained in 
th(! hampering legislation of the period. It was tlcprived of this 
privilege in 1 891 , when only the harbour was declared to be outside 
the customs limit. But during the last thirty years of the iqlh 
century tlie increase in its trade was the lowest in coiupaiisoii 
with the inerease in tlie oUier great European ports. This was 
due in the first place to the lack of adec|uate railway communica- 
tion with the interior of Austria, to the loss of part of the Levant 
trade through the development of the Oriental railway system, to 
the divei'sion of traflic towards the Italian and German ports, and 
finally to the growing rivalry of the neighbouring port of Fiume, 
whose interests were vigorously promoted by the lJungarian govern- 
ment. But in the 20th century a more active policy was inaugur- 
ated. New and direct services were started to East Africa, Central 
America and Mexico; the service to India and the Far East, as well 
as that to the Medilorraneaii ports, was much improved; and lastly, 
Trieste was made the centre of the large emigration from Austria 
to America by the inauguration (June 1904) of a direct emigrant 
service to Now York. But the most iniTKWtant measure, designed 
to give a great impetus to the trade of 1 rieate, and to the over-sea 
trade of Austria generally, was the construction of the so-called 
second railway connexion with Trieste, begun in 1901. This measure 
provided for the construction of a railway over the 'rauern Mountains 
between Schwarzach in Salzburg and Mollbrucken in Carinlhia; 
and of a railway over the Karawanken between Trieste and Klagen- 
furt, with a branch to Villach. The total lengtli of both lines is 
100 m. The Karawanken railway, a direct connexion with Bohemia 
and the northern industrial provinces of Austria, is calculated to 
counteract the gravitation of traflic towards the German ports; 
while the Tauern railway constitutes the shortest route to the 
interior of Austria and to the south of Germany. By the new lino 
the distance between Salzburg, for instance, and Trieste, is lessen^ 
by 160 m. 

In order to accommodate the increase in traffic resulting from the 
above improvements, important works for the extension and develop- 
ment of the liarbour were undertaken, and jiart of them were com- 
pleted in 1910. The capacious harbour, consisting of two parts, 
the old and the new, is protected by extensive moles and break- 
waters. The liiw 4 arbour was constructed in 1867-1883, at a 
cost of ,300,000. The new additions to the harbour, which are 


situated at the south end, were designed to give more than 
double the receiving capacity of the port, and were estimated 
to cost £3,625,000, The bulk of the over-sea trade of Trieste 
is done with the Levant, Egypt, India and the Far East, 
Italy, Great Britain and North and South America. Its most 
important trade by land, besides Austria, is done with Germany, 
Trieste being the entrepdt for Germany's commerce with India 
and the Mediterranean countries. The principal articles imported 
arc cotton and cotton goods, coffee, coal, cereals, hides, fruit 
and tobacco; the princmal articles exported arc wool and w’OoUen 
goods, sugar, paper, timber, machinery and various manufactured 
goods. 

About 4 m. north-west of Trieste on the very edge of the sea 
is the famous castle of Miramar, built in 1854-1856 in the Norman 
style, for the archduke Maximilian, the ill-fated emperor of 
Mexico. It belongs now to the emperor of Austria, and its 
beautiful gardens arc open to the public. About 4 m. north- 
east of Trieste is the village of OpCina, which possesses an obelisk 
1146 ft. high, from which a.Vjeautiful view is obtained. 

The town of Trieste, with its adjoining territory of a total 
area of 36 sq. m., forms a separate Austrian crown land. It 
had in 1900 a population of 178,672, of which 77 % were Italians, 
18 % Slovenes and 5 % Germans. The municipal council of 
Trieste constitutes at the same time the local Diet of the 
crown land, and is composed of 54 members. To the Reichsrat 
Trieste sends five deputies. Trieste is the seat of a Roman 
('atholic bishop, and the seat of the administration for the 
Kustenland or littoral, composed of the crown lands of Trieste, 
Gorz and Gradisca, and Istria. 

History,— k\. the time of the foundation of Aquileia by the 
Romans, the district which now includes Trieste was occupied 
by Celtic and Illyrian tribes ; and the Roman colony of Tergeste 
iq.v.) does not seem to have been established till the reign of 
Vespasian. After the break-up of the Roman dominion Trieste 
shared the general fortunes of Istria and passed through various 
hands. P'rom the emperor Lothair it received an independent 
existence under its count-bishops, and it maintained Uijs 
position down to its capture by Venice in 1203. ^or the next 
180 years its history consists chiefly of a series of conflicts with 
this city, w^hich were finally put an end to by Trieste placing 
itself in 1382 under the protection of Leopold HI. of Austria, 
The overlordship thus established insensibly developed into 
actual possession; and except in the Napoleonic ptu'iod (1797- 
1805 and 1809-1813) Trieste has since remained an integral part 
of the Austriiin dominions. It was an imperial free port from 
1719 until 1891. The harbour was blockaded by an Italian 
fleet from May until August 1848. During the Italian and 
Hungarian revolutions Trieste remained faithful to Austria, and 
received the title of Citta Fedelissima, In 1867 Trieste and 
the adjoining territoiy was constituted into a separate crown 
land. In 1888 a monument was erected in commemoration of 
the 500th anniversary of the connexion of the town with 
Au.stria. 

Giulio Caprin, Trieste (Bergamo, 1906); MainaiTs Croniche ossia 
memorie sior,- sacro- profam di Trieste (7 vols., Venice, 1817- 
1818); LOwenthdl, Gesch, der Stadt Triest (Trieste, 1857); Della 
Croce, Sioria di Trieste (ibid., 1879); Scus^a, Storia crotio^rafica di 
Trieste (ibid., new cd., 1 885-1 88()); N eumann-Spallarl, Osterreichs 
maritime rntwicklun^ und die Helung von 7 'riest (Stuttgart, 1882); 
Die dsterreich-ungarische Monarchie : Das KUstcnland (Vienna, 
1891); Montanelli, 11 Movimento storico della pobolatione di Trieste 
(1905); Hartlebew, Fuhrer dutch Triest und Umgebung (5th ed., 
Vienna, 1905). 

TRIFORIUM, an architectural term, the origin of which is 
unknown but probably derived from “ thoroughfarum,’* as it 
was used as a passage from one end of the building to the other. 
The derivation from Lat. ires, tri, three, and joris, door, entrance, 
does not seem appropriate. The earliest examples are those 
in the pag^ basilicas, where it constituted an upper gallery for 
conversation and business; in the early Christian basilicas it 
was usually reserved for women, and the same applied to those 
in the Greek Byzantine Church. In Romanesque and Gothic 
buildings it is either a spacious gallery over the side aisles or 
is reduced to a simple passage in the thickness of the walls; in 
either case it forms an important architectural division in the 
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nave of the cathedral or church, and being of less height gives 
more importance to the ground storey or nave arcade. In 
consequence of its less height it was usually divided into two 
arches, which were again subdivided into two smaller arches 
and these subdivisions increased the scale. On account of the 
richness of its mouldings and carved ornament in the sculpture 
Introduced in the spandrils, it became the mostly highly 
decorated feature of the interior, the triforium at Lincoln being 
one of the most beautiful compositions of Gothic architecture. 
Even when reduced to a simple passage it was always a highly 
enriched feature. In the 15th-century churches in England, 
when the roof over the aisles was comparatively flat, more 
height being required for the clerestory windows, the triforium 
was dispensed with altogether. In the great cathedrals and 
abbeys the triforium was often occupied by persons who came 
to witness various ceremonies, and in early days was probabK' 
utilized by the monks and clergy for work connected with the 
church. 

From the constructive point of view, the triforium sometimes 
served very important functions, as under its roof exist arches and 
vaults carried from the nave to the outer wall, to which they trans- 
mitted the thrust of the nave vault; even when the flying buttress 
was frankly adopted by the Gothic architect and emphasized by its 
architectural design as an important feature, other cross arches were 
introduced under the roof to strengthen it. 

TRIGLYFH (Gr. rptU, three, and yXu^i;, an incision or 
carving), an architectural term for the vertically channelled 
tablets of the Doric frieze, so called because of the angular 
channels in them, two perfect and one divided — the two 
chamfered angles or hemiglyphs being reckoned as one. The 
square sunk spaces between the triglyphs on a frieze are allied 
metopes. 

TRIGONOMETRY (from Gr. rpiymov, a triangle, ptTpov, 
measure), the branch of mathematics which is concerned with the 
measurement of plane and spherical triangles, that is, with 
the determination of three of the parts of such triangles when 
the numerical values of the other three parts are given. Since 
any plane triangle can be divided into right-angled triangles, 
the solution of all plane triangles can be reduced to that of 
right-angled triangles; moreover, according to the theory of 
similar triangles, the ratios between pairs of sides of a right- 
angled triangle depend only upon the magnitude of the acute 
angles of the triangle, and may therefore be regarded us functions 
of either of these angles. The primary object of trigonometry, 
therefore, requires a classification and numerical tabulation 
of these functions of an angular magnitude; the science is, 
however, now understood to include the complete investigation 
not only of such of the properties of these functions as are 
necessary for the theoretical and practical solution of triangles 
but also of all their analytical properties. It appears that the 
solution of spherical triangles is effected by means of the same 
functions as are required in the case of plane triangles. The 
trigonometrical functions are employed in many l')ranches of 
mathematical and physical science not directly concerned 
with the measurement of angles, and hence arises the importance 
of analytical trigonometry. The solution of triangles of which 
the sides are geodesic lines on a spheroidal surface requires the 
introduction of other functions than those required for tlie 
solution of triangles on a plane or spherical surface, and there- 
fore gives rise to a new branch of science, which is from analogy 
frequently called spheroidal trigonometry. Every new class 
of surfaces which may be considered would have in this ex- 
tended sense a trigonometry of its own, which would consist in 
an investigation of the nature and properties of the functions 
necessary for the measurement of the sides and angles of triangles 
bounded by geodesics drawm on .such surfaces. 

History 

Trigonometry, in its essential form of showing how to deduce 
the values of the angles and sides of a triangle when other angles 
and sides are given, is an invention of the Greeks. It found 
its origin in the computations demanded for the reduction of 
astronomical observations and in other problems connected 
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with astronomical science ; and since spherical triangles 
specially occur, it happened that si)herical trigonfmietry was 
developed before the simpler plane trigonometry. Certain 
theorems were invented and utilized by Hipparchus, but material 
progress was not recorded until Ptolemy collated, amended 
and developed the work of his pitsdecessors. In book xi. 
of the Almagest the principic.s of spherical trigonometry are 
stated in the form of a few simple and useful lemmas; plane 
trigonometry does not receive systematic treatment although 
se\'eral theorems and problems are slated incidentally. The 
.solution of triangles neces.sitatcd the construction of tables of 
chords — the equivalent of our modern tables of sines; Ptolemy 
traits this subject in book i., stating several theorems relating 
to multiple angles, and by ingenious methods successfully 
deducing approximate results. Ho did not invent the idea 
of tables of chords, for, on the autliorily of Theon, the principle 
had been stated by Hipparchus (see Ptolemy), 

The Indians, who were much more ajjt calcuhitors than the 
Greeks, availed themselves of the Creek geometry which came from 
Alexandria, and made it the basis of trigonometrical calculations. 
The principal iini)rovement which they introduced consists in the 
formation of tables of half-chords or sines instead of chords. Like 
the Greeks, they divided the circumference of the circle into 300 
degrees or 2i,6i»o minutes, and they found the length in miniitcs 
of the arc which can be straightened out into the radius to be 3438. 
The value of llu^ ratio of tJic circumference of the circle to the 
diameter used to make this dotcrniination is 62832 20000, or 
*■--3*1.116, which value was given by the astronomer Aryabhata 
(‘l7^>-55ol in a work called Ayyahhaxya^ written in verse, wliich 
w as rcpul)lislied ^ in Sanskrit by 1 )r Kern at Leiden in r 874. 1 he rela- 
tions between the sines and rosinos of the same and of coinplcmentarv 
arcs were known, and the formula sin Ja ^(i7iQ(343fl“-roS a)} 
was ap])lie<l to the drlcmiinatioii of the sine of a half angle 
when the sine and co.sinc of the whole angle were known. In the 
Surya-SUidhOnta, an astronomical treatise which has been transj.ited 
by Ebenezer Boiirges.s in vol. vi. of the Journal of the American 
Oriental Society (Ni^w Haven, j 860), the sincjs of uuides at an interval 
of 3” 45' up to yo” are given; these were probably obtained from 
the sines of 60^ and 4,')*’ l>y continual ajipllcation of the diinidiary 
formula given above and by the use 01 the com])lenienlary angle. 
The values sin 15® ~ Syo', sin f' 30' ~ 3** 45^ " 225', 

were thus obtained. Now the angle 3" 4^/ js itself izf/ ; thus the 
arc and the sine of of the circiimfcrencc wer<; found to be the 
same, and cotusecjiiently special iiiiporfanctj was attached to this 
arc, wliich was called the right sine. Prom the tables of .sines of 
angles at intervals of 3"’ .15' the law cx];rcssed by the equation 
sin (« -f f . 225') — .sill (n . 225') aa .sin (n . 225') 

— sin (n — 1 . 225') — sin 

223 

was discovered empirically, and n.sed for the piiqio.se of recalculation. 
Bhaskara (//. IJ50) used the mtaiiorj, to which we Imvtr now returned, 
of expre.s.sing si lies and co.sines a.s fractions of the radius; ho obloiiieil 
the more correct values sin 3” 45' — ioo/i,'>2g, cos 3® 45' 40<»/407, 

and showed how to form a table, according to degrees, from 
the values sin 1® ^ 10/573, cos i" — O568/6560, which are much 
more accurate than Ptolemy's values. The Indians did not apply 
their trigonometrical knowledge to the solution of triangles; for 
astronomical ])uri)oscjs they solved right-angled plane and spherical 
triangles by geomelry. 

The Arabs were acquainted with Ptolemy’s Atmugestf and they 
probably learned from the Indians the use of the sine. The cele- 
brated astronomer of Batnae, Albategnius (7.1/.), who died in a.d. 
929-930, and whose TaUes were translated in the 12th century by 
Plato of Tivoli into Latin, under the title IJe acientia Mlarum, 
cmjiloyed the sine regularly, and was fully conscious of the advantage 
of the sine over the chord; indeed, he remarks that the continual 
doubling is saved by the use of the former. He was the first to 
calculate sin from the equation sin 4>/cos and he also made 

a table of the length of sliadows of a vertical object of height 12 for 
altitudes i*", 2®, . . . of the sun; this is a sort of cotangent table. 
He was acquainted not only with the triangle formulae in the Alma- 
Best, but also with the formula cos a * - cos h cos c + sin h .sin c cos A 
for a spherical triande AJiC, AbQ'l-Wafk of Bagdad (b. 940) 
was the first to introduce the tangent as an independent function : 
his " umbra " is the half of the tangent ot the double arc, 
and the secant he defines a.s the *' diameter umlirac." Tie em- 
ployed the umbra to find the angle from a tabic and not merely 
as an abbreviation for .sin/co.s; this improvement wa.**, however, 
afterwards forgotten, and the tangent was reinvented in tlie X5th 
century. Ibn Yuno.s of Cairo, who died in 1008, showed even more 
skill than Albategnius in the solution of problems in 8])herical 
trigonometry and gave improved approximate formulae for the 
calculation of .sines. Among the West Arab.s, Gcbcr who lived 

1 See aUo voL ii. of the AeieUie Reuarchet (Calcutta). 
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at Seville in the nth century, wrote an astronomy in nine books, 
which was translated into Latin in the 12th century by Gerard of 
Cremona and was published in 1534. The first book contains a 
trigonometry which is a considerable improvement on that in the 
Almagest. He gave proofs of the formulae for right-angled spherical 
triangles, depending on a rule of four quantities, instead of Ptolemy's 
rule of six quantities. The formulae cos /i cos b ain A ^ cos c as- 
cot A cot in a triangle of which C is a right angle had escaped the 
notice of Ptolemy and were given foi* the first time by Geber. 
Strangely enough, he made no 3)rogress in plane trigonometry. 
Arrachel, a Spanish Arab who lived m the 12th century, wrote a 
work of which we have an analysis by J^irbach, in which, like the 
Indians, he made the sine and the arc for the value 3* ^3' coincide. 

Georg Purbach (1423-1461), professor of mathematics at Vienna, 
wrote a work entitled Tractatus super propositioms Ptolemaei de 
sinubus et chordis (Nuremberg, X541). This treatise consists of a 
development of Arrachel's mctliod of interpolation for the calcula- 
tion of tables of sines, and was piiblishcd by Regiomontanus at 
the end of one of his works. Johannes Miillcr (1436 1^76), known 
as Regiomontanus, w'as a pupil of Purbach and taught astronomy 
at Padua; he wrote an exjiosition of the Almagest, and a more im- 
portant work, De triangulis planis et sphericis cum tabulis simium, 
which was published in 1533, a later edition appearing in 1561. 
He reinvented the tangent and calculated a table of tangents for 
each degree, but did not make any practical applications of this table, 
and did not use formulae involving the tangent. His work was the 
first complete European treatise on trigonometry, and contains 
a number of interesting problems; but his methods were in some 
respects behind those of the Arabs. Copernicus (1473-1543) gave 
the first simple demonstration of the fundamental formula of 
.spherical trigonometry; ihcTrigonometria Copernici was published by 
Rheticus in 1542. George Joachim (1514-1576), known as Rheticus, 
wrote Opus palatinum de 'triangulis (see Tables, Mathematical), 
which contains tables of sines, tangents and secants of arcs at 
intervals of 10" from 0° to 00®. His method of calculation depends 
upon the formulae which give sin nta and cos na in terms of the sines 
and cosines of (n— i)a and (n — 2)0; thus these formulae may be 
regarded as due to him. Rheticus found the formulae for the sines 
of the half and third of an angle in terms of the sine of the whole 
angle. In 1599 there appeared an important work by Bartholomew 
Pitiscus (1561-1613), entitled Trigonometriae sou De dimetisione 
triangulorum; this contained several imjiovtunt theorems on the 
trigonometrical functions of two angles, some of wliich had been 
given before by Finck, Landsberg (or Lansberghe de Meuleblcckc) 
and Adriaan van Roomcn. Fran(;ois Vi6te or Victa (1540-1603) 
employed the equation (2 cos i<p)^ — 3(2 cos J^)) 2 cos p to solve 

the cubic — 3a'*;r « a^b(a > (b); he obtained, however, only one 
root of the cubic. In 1593 Van Uoomon prapi)S(*d, as a problem for 
all mathematicians, to solve tlie eejuation 

A5y - 3795r* -I* 95b34r® - • • • + 945.V^^ ~ 45.V*^' + = C. 

Victa gave y = 2 sin where C' ^ 2 sin p, as a .solution, and also 
twenty-twd of the other solutions, but he failed to obtain the 
negative roots. In his work Ad angulares sectiones Vieta gave 
formulae for the chords of multiples of a given arc in terms of the 
chord of the simple arc. 

A new stage in the development of the science was commenced 
after John Niqucrs invention of logarithms in i()i4. Najner also 
simplified the solution of spherical triangles by his well-known 
analogies and by his rules for the solution of right-angled triangles. 
The first tables of logarithmic sines and tangents were constructed 
by Edmund Cxunter (1581-1 ()2(>), professor of astronomy at Gresham 
College, London; he was also the first to employ the expro.ssions 
cosine, cotangent and cosecant for the .sine, tangent and secant 
of the complement of an arc. A treatise by Albert Girard (1590- 
1634), jiublished at the Hague in 1626, contains the theorems which 
give areas of spherical triangles and polygons, and applications of 
the properties of the supplementary triangles to the reduction of 
the number of different cases in the solution of sjiherical triangles. 
He used the notation sin, tan, sec for the sine, tangent ami secant 
of an arc. In the second half of the T7th century the theory of 
infinite series was developed by John Wallis, Gregory, Mercator, 
and afterwards by Newton and Leibnitz. In the Analysis per 
aequationes uumero terminorum infinitas, which was written before 
1669, Newton gave the series for the arc in powers of its sine; from 
this he obtained the series for the sine and cosine in powers of the 
arc; but these series were given in such a form that the law of tht' 
formation of the coelhcients was hidden. J ames Gregory discovered 
in it>7o the series for the arc in powers of the tangent and for the 
tangent and secant in powers of the arc. The first of these series 
was also discovered independently by Leibnitz in 1O73, and published 
without proof in the .icta ernditorum for 1682. The series for the 
sine in ])owers of the arc he published in 1O93; thi^^ obtained by 
diUerentiation of a scries with undetermined coelnclcnts. 

In the 18th century the science began to take a more analytical 
form; evidence of this is given in the works of Kresa in 1720 and 
Mayer in 1727. Friedrich Wilhelm v. Oppel’s Analysis triangulorum 
(1740) was thd first complete work on analytical trigonoihetry. 
None of these mathematicians used the notation sin, cos, tan, which 
is the more surprising in the case of Oppel, since Leonhard Euler 


had in 1744 employed it in a memoir in the Acta eruditorum. Jean 
Bernoulli was the first to obtain real results by the use of the .symM 
s/ — 1: he pulilished in 1712 the general formula for tan np in 
terms of tan p, which he obtained by means of transformation of 
the arc into imaginary logarithms. The greatest advance was, 
however, made by Euler, who brought the science in all essential 
respects into the state in which it is at pre.sent. He introduced 
the present notation into general use, whereas until his time the 
trigonotiictrical functions had been, except by Girard, indicated 
by special letters, and had been regarded as certain straight lines 
the absolute lengths of which depended on the radius of the circle 
in which they were drawn. Euler's great improvement consisted 
in his regarding the sine, cosine, &c., as functions of the angle only, 
thereby giving to equations connecting these functions a purely 
analytical interpretation, instead of a geometrical one as heretofore. 
The exponential values of the sine and cosine, De Moivre's theorem, 
and a great number of other analytical properties of the trigono- 
metrical functions, are due to Euler, most of whose writings are to 
be found in the Memoirs of the St Petersburg Academy. 

Plane Trigonometry. 


1. Imagine a straight line terminated at a fixed point 0, and 
initially coincident with a fixed straight line OA, to revolve round O, 
and finally to take up any 

position OB. We .shall sup- 
pose that, when this revolv- 

ins straight line is taring / / \ 

in one direction, say that / \ 

opposite to that in which the hands ol / \ 

a clock turn, it is describing a positive / U 

angle, and when it is turning in the other I O 

dircciion it is describing a negative \ j J 

angle. Before finally taking up the \ / / 

position OB the straight line may have \ / / 

passed any number of times through the / 

position OB, making any number of 
complete revolutions round 0 in either P 

direction. Each time that the straight ' ’ 

line makes a complete revolution round 0 we consider it to have 
described four right angles, taken with the positive or negative sign, 
according to the direction in which it has revolved; thu.s, when it 
stops in the position OB, it may have revolved through any one of 
an infinite number of po.sitive or negative angles any two of which 
differ from one another by a positive or nei;ativc multiple of four 
right angles, and all of which have the same bounding lines OA and 
OB. If OB' is the final po.sition of the revolving lint*, the smallest 
positive angle which can have been described is that described by 
the revolving line making more than onc-half and less than the whole 
of a complete revolution, so that in this case we have a positive angle 
greater than two and less than four right angles. We have thus 
shown how we may conceive an angle not restricted to be less than 
two right angles, but of any ^^ositive or negative magnitude, to be 
generated. 

2. Two systems of numerical measurement of angular magnitudes 
arc in ordinary use. For practical mcasurcincats the sexagesimal 
system is the one employed ; the ninetieth part of a right 

angle is taken as the unit and is called a degree; the 
degree is divided into sixty equal parts called minutes; 
and the minute into sixty equal parts called seconds; 
angles smaller than a second are usually measured as 
decimals of a second, the “ thirds,** " fourths,” tS:c., not 


being in ordinary use. In the common notation an angle, for 
example, of 120 degrees, 17 minutes and 14’ 36 seconds is Vritten 
120® 17' 14*36". The decimal system measurement of angles 
has never come into ordinary use. * In analytical trigonometry the 
circular measure of an angle’ is employed. In this system the unit 
angle or radian is the angle subtended at the centre of a circle by an 
arc equal in length to the radius. The constancy of this angle 
follows from the geometrical propositions — (i) the circumferences 
of different circles vary as their radii ; (2) in the same circle angles at 
the centre are proportional to the arcs which subtend them, It 
thus follows that tlie radian is an angle independent of the particular 
circle used in defining it. The constant ratio of the circumference 


of a circle to its diameter is a numl)er incommensurable with unit}*, 
usually denoted by ir. We shall indicate later on some of the 
methods which have been employed to approximate to the value 
of this number. Its value to 20 places is 3' 14 159265358979323846; 
its reciprocal to thesamenumber of places is 031 83098861 83790671 53. 
In circular measure every angle is measured by the ratio which it 
bears to the unit angle. Two right ancles are measured by the 
number w, and, since the same angle is 180°, we sec that the number 


of degrees in an angle of circular measure 0 is obtained from the 
formula 180 x 9 /ir. The value of the radian has been found to 41 
places of decimals by Glaisher {Proc. London Math. Soc. vol. iv.); 
the value of i/ir, from which the unit can easily be calculated, is 
given to 140 placcsof decimals in Grunerts Archiv (1841). vol. i. To 10 
decimal places the value of the unit angle is 57® 1 f 44’8o62470964*'. 
The unit of circular measure is too large to be convenient for 


practical purposes, but its use introduces a simplification into the 
series in analytical trigonometr}^ owing to the fact that the size of 
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an angle and the angle itself in this measure, when the magnitude of the 
angle is indefinitely diminished, are ultimately in a ratio of equalit>\ 

3. If a point moves from a position A to another position iif on a 
straight Ime, it has described a length AB oi the straight line, it 

is convenient to have a simple niodc of indicating in 
which direction on the straight line the length AB has 
been described ; this may be done by supposing that a 
point moving in one specified direction is describing 
a positive length, and when moving in the opposite 
direction a negative length. Thus, if a point moving 
from ^ to B is moving in the positive direction, we consider the 
length AB AS positive; and, since a point moving from B to A is 
moving in the negative direction, we consider the length BA as 
negative. Hence any portion of an infinite straight line is con* 
sidered to be positive or negative according to the direction in 
which we suppose this portion to be described by a moving point; 
which direction is the positive one is. of course, a matter of 
convention. 

If perpendiculars AL, BM be drawn from two points, A, B on 
any straight line, not necessarily in the same plane with AB, the 
length LM, taken with the positive or negative sign 
according to the convention as stated above, is called 
the projection of AB on the given straight line; the 
projection of BA being ML has' the opposite sign to the 
projection of AB. If two points A, B be joined by a 
numlier of lines in any manner, the algebraical sum of the projec- 
tions of all these lines is LM — that is, the same as the projection of 
AB. Hence the sum of the projections of all the sick's, taken in 
order, of any closed polygon, not necessarily plane, on any straight 
line, is zero. This principle of projections we shall apply below to 
obtain some of the most important propositions in trigonometry. 

4. Let us now return to the conception of the generation of an 
angle as in fig. i. Draw BOB' at right angles to and equal to A A'. 

\Vc shall suppose that the direction from A ' to A is the 
positive one for the straight line AOA', and that from 
B' to B for BOB'. Suppose OP of fixed length, equal 
to OA, and let PM, PN be drawn perpendicular to 
A* A, B'B respectively; then OM and ON, taken with 
their proper signs, arc the projections of OP on A 'A and B'B. The 

ratio of the projection 
of OP on B'B to the 
absolute length of OP is 
dependent only on the 
magnitude of ihe angle 
POA, and is called the 
st'fw of that angle ; the 
ratio of the projection 
of OP on A 'A to the 
length OP is called the 
cosine of the angle POA . 
The ratio of the sine of 
an angle to its cosine 
is called the tangent of 
the angle, and that of the 
co.sine to the sine the 
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cotangent oi the angle; the reciprocal of the cosine is called the secant, 
and that of sine the cosecant oi the angle. These functions of an angle 
of magnitude a are denoted by sin a, cos a, tan a. cot a, sec a. cosec a 
respectively. If any straight line BS be drawn parallel to OP, 
the projection of BS on either of the straight lines A'A, B'B can 
be easily seen to bear to the same ratios which the correspond- 
ing projections of OP bear to OjP; thus, if a be the angle which 
BS makes with A 'A, the projections of BS on A'A, B'B are BS cos a 
and BS sin a respectively, where BS denotes the absolute length 
BS. It must be observed that the line SB is to be considered as 
parallel not to OP but to OP", and therefore makes an angle ir 4- a 
with A'A ; this is consistent with the fact that the projections of SB 
are of opposite sign to those of BS. By observing the signs of the 
projections of OP for the positions P, P', P", P"' oi P we see that the 
sine and cosine of the angle POA are both positive ; the sine of the 
angle P'OA is positive and its cosine is negative ; both the sine and 
the cosine of the angle P"OA are negative;’ and the sine of the angle 
P^'OA is negative and its cosine positive. If a be the numerical 
value of the smallest angle of which OP and OA are boundaries, we 
see that, since these straight lines also bound all the angles 2 nir + a, 
where n i.s any positive or negative integer, the sines and cosines 
of ^1 these angles arc the same as the sine and cosine of a. Hence 
the sine of any angle znir a is positive if a is between o and ir 
and negative if a is between ir ana 2 ir. and the cosine of the same 
angle is positive if a is between o and or |ir and 2ir and negative 
if a is between }ir and gir. 

In fig. 2 the ans.?le POA is a, the angle P'^'OA is — a, P'OA is 
jT — a, ^OA is IT 4- «, POB is Jv — a. By observing the signs of the 
projections we see that 

sinf — a) = — sin a, sin(ir — a) » sin a, sin( ir 4- ft) « — sin a, 

C06( — a) = cos a, COS(ir — a) =» — COS a, COS(ir + a) *= — COS a, 
.sin(Jir ^ a) ssi cos a, cos(Jir — a) = sin a. 

Also + ft) sin(ir — Jr — a) « sin()ir — a) = cos a, 

GOS\fia -fa)** — COS(ir — Jir — a) ** — cos(Jir — a) =* — sin a. 


From these equations we have tan( — a) — tan a, tan(ir —a) = 

— tan a, tan(4* a) =-* — tan a. tanfiir — «) — cot a. tan [\ir 4- a) ^ 

— cot a. with corresponding equations for the cotangent. 

The only angles for which the projection of OP on B'B is the 
same as for the given angle P()A{ = a) are the two .st'ts of nngh‘s 
l)oundcd by OP, OA and OP', OA ; these angles arc 2W>r 4- a anrl 
2Mir 4- (it — o). and arc all included in the formula rir ( — t)'o. 
where r is any integer; this therefore is the formula for all angles 
haying the same sine as a. 'I'he only angles which have the same 
cosine as a arc those bounded by OA, OJ* anti OA, OP*", and these 
arc all included in the formula 2Mir + Similarly it can he slmwn 
that nir 4- ft includes all the angles which have the same tangent 
as a. 

From the I*ythagorean theorem, the sum of the squares of the 
projections of any straight line upon two straight lines at right 
angles to one another is equal to the stpiare on the 
projected line, we get sin“a cos“a ~ 1, and from thi.s 
DV the help of the definitions of the other functions wc 
deduce the relations 1 4 ian^a -- sec^a, i 4- cot-'a 
coscc‘-ia. Wc have now six relations between the six puncUone. 
functions; these enable us to express any five of these 
functions in terms of the sixth. The following table shows the 
values of the trigonometrical functions of the angles o, Jir. ir, :jir, 2ir. 
and the signs of the functions of angles between the.se values; / 
denotes numerical increase and I) numerical decrease : — 


Angle . 

! 0 

1 ! 

1 0... Jir 

! ^ 1 

•V 

.Jir . . . ir 


1 

, j ifj 


ilw . . . .’n 

2 ir j 

Sine . 

0 

-f-i 

, 

i 4 /> 

0 

- y 

— 1 


1 

! 0 

Cosine 

T 

4 

0 

, - y 

~ I 


0 

4/ 

i 1 1 

Tangent . 

0 

4-/ 

±oe 


n 

-\ I 



1 >>' 

Cotangent 

i 00 

+0 

0 



1 i> 

0 

1 _./ 

± '.r> ' 

Secant 

I 

4 -y 

± 00 

- 1 ) 

— I 


4- uO 

; 4 n 

! ' 1 

Cosecant: . 

±00 



-!••/> 1 

1 

4/ 

± 

i) 

I 

... 1 

' ± f/? ; 


The correctness of the table m.'iy be veri fu'd from the figure by con 
sidcring the magnitudes of the proj<?ctions of OP for diflercnl 
positions. 

The following table shows the sine and cosine of some angles for 
which the values of the functions may be obtained geometrically : — 


1 


sine 

co.sinc 



.* 

12 


\^() — \^2 

4 

4 

75° 


If 

lu 


4 

\/io 4 - 2 \^.S 

4 


5 

w 

6 

30' 

I 

sT 

2 

0 o'‘ 

T 

IT 

3 

IT 


\/ 10 — 2 ^^5 

45+.* 

54" 


5 

4 - 

4 

10 

IT 

i 4 

45" 

I 

si 2 

I 

V2 

45" 

I 

IT 

4 



cosine 

.^inc 




These arc obtained as follows, (i) Jir. 'J’liu sine and 
cosine of this angle arc equal to one another, since sin 
Jir = cos (Jir — ^) ; and since the sum of tlie squares 
of the sine and cosine is unity each is 1/ \/2. (2) ^ir and Jir. 

Consider an equilateral triangle; the projection of one 
side on another is obviously half a side ; hence the cosine ^ * 

of an angle of the triangle is A or cos ^ir s: j|, and from ^ * 

this the sine is found. (3) v/io, ir/5. 2 w/ 5 , ^w|lo. In the triangle 
constructed in Euc. iv. 10 each angle at the base is |ir, and tlie 
vertical angle is fir. If a be a side and b the ba.se, we have by 
the construction <i(a — 6) — hence zfr = ft(x/5 — >); the sine 
of ir/io is 6/2a or iis /5 — 1), and cos fir is a/ 2 b ™ iw5 + *)• 
(4) iV"’' Consider a right-angled triangle, having an angle ^ir. 

Bisect this angle, then the opposite side is cut by the bisector 
in the ratio of ^3 to 2 ; hence the length of the smaller segment 
is to that of the whole in the ratio of ^3 to ^/3-b2, therefore 
tan t*5ir ^-2 — and from this 

we can obtain sin ^^ir and cos 

5. Draw a straight line OD making any angh? A with a fixed 
straight line OA, and draw OF making 
an angle B with OD. this 
angle being measured posi- . 

tively in the same direction 
as i; draw FE a perpen- 

dicular on DO (produced if nitimaemat > B 

of OF on OA IS the sum of 
the proj^tions of OE and EF on OA. ^ 

Now' ot Is the projection of OF on DO. 

and is therefore equal to OF cos B, and EF is the piO|ection of OF 
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on a straight line making an angle + with OD, and is therefore 
equal to OF sin B ; hence 

OF cos {A + B) ^OEcosA -f EF cos (Jir + A) 

= OF (cos A cos B sin ^ sin B), 
or cos {A -I- B) cos A cos B ^ sin A sin B. 

The angles A, B arc absolutely unrestricted in magnitude, and thus 
this formula is perfectly general. We may change the sign of B, thus 
cos M — B) =* cos A cos ( — B) — sin ^4 sin (— B), 
or cos (A --B) ^ cos A cos B -f sin ^ sin B. 

If we projected the sides of the triangle OEF on a straight line making 
an angle jir with OA we should obtain the formulae 
sin (-4 ± B) sin A cos B ± cos A sin B, 
which are really contained in the cosine formula, since we may put 
jir — B for B. The formulae 


tan (A ± B) 


cot [A ±B)= a jj: I 


(C + D) cos i(C - D), 
C - D) cos i(C + D), 
C + Z)) cos I(C - D), 

" i>), 



, tan A ± tan B _ 

I + ta.n A tan B' cot B ± cot A 

arc immediately dcduciblc from the above formulae. The equations 
sin C -f sin B « 2 sin 
sin C sin B «« 2 sin 
cos B 4 * cos C SB 2 cos 
cos B — cos C =* 2 sin J(C + B) sin {(C 
may be obtained directly by the method of projections. Take 
two equal straight lines OC, OB, making angles C, B, with OA, 
and draw OE perpendicular to CD. The angle which OE makes 
with OA is i(C 4 - B) and tliat which 
DC makes is J(ir + C -f- B) ; the angle 
COE is i(C’~ B). The sum of the pro- 
jections of OD and DE on OA is equal 
to that of OB, and the sum of the 
projections of OC and CE is equal to 
that of OE ; hence the sum of the pro- 
jections of OC and OD is twice that of 
OE, or cos C cos B =5 a cos J(C + B) 
cos i(C — B). The difference of the 
projections of OD and OC on OA 
Is equal to twice that of ED, hence 
we have the formula cos B — cos C 
s* 2 sin J(C 4 B) sin 1 (C — B). The other two formulae will 
be obtained by projecting on a straight line inclined at an angle 
* 4 " jir to OA . 

As another example of the use of projections, wc will find the su m 
of the scries cos a 4- cos («4B) + cos (a42i8) 4- • • ‘ 4 cos (a 4 At — i 0), 
Suppose an unclosed polygon each angle of which 
sum or is IT— /8 to be inscribed in a circle, and let A, A^A^, 
Ah hc ft - 1 - I conseculivc angular points; 
^ diaiuoter of the circle; and stjpposc a 

Straight line drawn making an angle « with then 
^ a + i8, o 4 2/3, . . . are the angles it makes with A^, 

An, A;f , . . wc have by projections 

cos(a 4 i«--i/ 3 )=-^-'^i{cosa-|-coHa 4 ^i ... 4 cos a 4 («“)/ 3 }, 
also AAi D sin J/ 3 , AA„^D sin Jw/ 3 ; 

hence the sum of the of cosines is 

cos (a 4 i//. — I 0 ) sin Jw/8 cosec j/8. 

By a double application of the addition forinulne wc may obtain 
the formulae 

sin (Aj -h I- A^) sin Ai cos cos 4 g 
4 cos Ai sin A.^ cos ^ 4 ^ 4 cos . 4 . cos". 4 o sin .43 
— sin i 4 i sin - 4 n sin .(Ig; 
cos (« 4 j 4 Aq 4 A^ *** Cos A^ cos 4 ^ cos A^ 

— cos A I ein A^ sin' A^ — sin 4 , cos An sin A^ 

— sin Ai sin 4 .^ cos 43. 

We can by induction extend these formulae to the case of n angles. 
Assume sin ( 4 , 4 4 .J 4 . . . 4 A„) 5 ^ — 5 ^ 4 5 ^ — . . . 

cos ( 4 j 4 4 a 4 • • • Hh Ah) Sy — 1S3 4 ^4 ““•••» 
where Sr denotes the sum of the products of the sines of f of the 
angles and the cosines of the remaining n — r angles; then wc have 
sin ( 4 j 4 An *i- . . . 4 Ah 4 -^w + i) ** cos 4 „ +*i(‘**i — <^8 4 .Sg — * . . . 1 

4 sin At4 + } {Sq — 5 jj 4 ^'4 — * * • / • 
The right-hand side of this equation may be written 
(iSj cos Aft •i‘ \ 4 *^o ^ 1) (^s cos A H 4 .^2 ^ + 1) “ 1 " * • .i 

or 5 j — 5 3 4 . • *, 

where denotes the quantity which corresponds forn 4 i angles 
to Sr for n angles; similarly we may proceed with the cosine formula. 
The theorems are true for « — 2 and n « 3; thus they arc true 
generally. The formulae 

Pormuiue cos 24 cos** 4 —sin** 4 **2 cos- 4 — i » i 2 sin** 4 , 

sin a A — 2 sin 4 cos 4 , tan 2 A a , 

MuUtpH . 1-tan ^ 

Auglf, sin 34 ■■ 3 sin 4 —4 sin** 4 , cos $4 « 4 cos* 4—3 cos 4 , 

sin nA » n cos” " ' 4 sin A — - cos” " ® 4 sin** 4 4 • • • 
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Pormuiue tor 
Slue MU^ 
Cooioo oi 
Sumoi 
Amthu* 


4- i - xy!ii!Lr 1 ) • • • ■ 

+ ( _ X) ,)r 


. cos” ^ A ‘in-'"*-! 


cos nA as cos «4 — TL.lI cos”-® 4 sin® 4 4... 

2 ! 

+ ( - ).■”( ” - cos^«^ A A +... 

2r\ 

may all be deduced from the addition formulae by making the 
angles all equal. From the last two formulae we obtain by division 

» mi ^ wn. ^ + . . . ^+... 

jJ (g^-fi)! 

a! art 

In the particular case of n as 3 we have tan 34 => 3 A — lan^ A 

‘ I — 3 tan® A 

The values of sin ^ 4 , cos iA, tan J 4 are given in terms of cos A 
by the formulae 

sin J /t = ( - !)>'(*-- cos 

where p is the integral part of Ajiw, q the integral part of 4/2ir 4 j, 
and ¥ the integral part of 4 /ir. 

Sin j 4 , cos J 4 are given in terms of sin 4 by the formulae 

2 sin J 4 = ( — i)>'(i 4 sin A)^ 4 ( — 1)^(1 — sin 4 )i, 

2 cos J 4 4 sin 4 )i — ( — i)<^'(i — sin A)i, 

where p* is the integral part of 4/2ir 4 J and q' the integral part of 
4 / 2 ir — J. 

0. Ill any plane triangle ABC we will denote the lengths of the 
sides BC, CA, AU by a, 6, c respectively, and the angles B4C, ABC, 
A CB by A, B, C respectively. The fact that the projec- ^ 
tions of b and c on a straight line perpendicular to the 
side a arc equal to one another is expressed by the equa- ^"aar/et. 
tion b sin C ^ c sin B; this equation and the one obtained 
by projecting c and a on a straight line perpendicular to a 
may be written a/sin A ^ hism B = c/sin C. The equation 
a — 6 cos C 4 c cos B expresses the fact that the side a is equal to 
the sum of the projections oi the sides h and q on itself; thus wc 
obtain the equations 

a — b cos C -I- c cos B \ 

b s= c cos A -\ a cos C >. 

c rn fl cos B -i * b cos 4 j 

If we multiply the first of these equations by — a, the second by 
b, and the third by c, and add the resulting equations, wc obtain 
the formula 6® -1- c® a® — ibo cos 4 or cos 4 *= (ft® 4 c® — uFjjzbc, 
which gives the cosine of an angle in terms of the sides. From this 
expression for cos A the formulae 

sin J .4 - {(f cos lA =-- 

tan iA =. % sin A = - «){s _ ?.)(s - e)}i, 

where s denotes j(2 4 + 0« can be deduced by means of the 

dimidiary fonnula 7 

From any general relation between the sides and angles of a 
triangle other relations may be deduced by various methods of 
transformation, of whicli we give two examples. 

a. In any general relation between the sines and cosines of the 
angles A, B, C oi a triangle we may substitute p 4 4 7B 4 rC, 
r 4 4 pB 4 qC, ^4 4 rB 4 pC for A, B, C respectively, where 
p, q, f are anv quantities suen that p-f04r4iisa positive or 
negative multiple of b, provided that wc cnange the signs of all the 
sines. Suppose />494r4z abn, then the sum of the three angles 
2»ir— (p 4 4^B4fC), 2nir— (r 4 4/?B4^C), 2«ir — (^4 4rB4/>C) is »; 
and, since the given relation follows from the condition 4 4 B 4 C 
3s w, we may substitute for A, B, C respectively any angles of 
which the sum is ir; thus the transformation is admissible. 

0. It may easily be shown that the sides and angles of the 
triangle formed by joining the feet of the perpendiculars from the 
angular points 4 , B. C on the opposite sides of the triangle ABC 
arc respectively a cos 4 , ft cos B, c cos C, w — 24 , ir — 2B, ir — 2C; 
we may therefore substitute these expressions for a, b, c, A, B, C 
respectively in any general formula. By drawing the perpendiculars 
of this second triangle and joining their feet as before, we obtain a 
triangle of which the sides are — a cos 4 cos 24 , — ft cos B cos 2B, 
— c cos C cos 2C and the angles are 4A — ir, 4B — r, 4C — we 
may therefore substitute these expressions for the sides and angles 
of the original triangle; for example, we obtain thus the formula 

cos a 4 — A cos® 24 — ft® cos® B c os® 2 B — c® co-^® C cos® aC 

^ 2bc cos B cos C cos 2JJ cos 2C 


This transformation obviously admits of further exten- ^ 

(1) The three sides of a triangle ABC being given, 
the angles can be determined by the formula 
L tan 14 «io 4 i log ( 5 -^) 4 ! log 1 log 5-I log (^-e) 

and two corresponding formulae for the other angles. 
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(3) The two sides a, h and the included angle C being given, the 
angles A, B can be determined from the formulae 

A -I- i? IT — C, 

L tan ^(A — B) *** log (a — 6) log (a -f 6) L cot JC, 
and the side c is then obtained from the formula 

log c = log a -h Z. sin C L sin . 

{3) The two sides a. b and the angle A being given, the value of 
sin B may be found by means of the formula 

L sin B sBs L sin /f + log 6 — log a ; 
this gives two supplementary values of the angle B. if 6 sin ^ < a. 
If 6 sin ^ > a there is no solution, and if 6 sin = a there is one 
solution. In the case 6 sin < a, both values of B give solutions 
provided h> a, but the acute value only of B is admissible if b < a. 
The other side c can be then determined as in case (2). 

(4) If two angles A, B and a side a arc given, the angle C is de- 
termined from the formula C ^ ir ^ A — B and the side b from the 
formula log 6 = log a -f B sin B — B sin A, 

The area of a triangle is half the product of 
a side into the perpendicular from the opposite 
angle on that side; thus we obtain the expressions 
^bc sin At {5(5 — a) (js — b)(s — for the area of a 
triangle. A large collection of formulae for the area 
of a triangle are given in the Annals of Mathematics for 1885 by 
M. Baker. 

Let a, &, c, d denote the lengths of the sides AB, BC, CD, DA 
respectively of any plane quadrilateral and A -f C = 2a; we may 
obtain an expression for the area 5 of the quadrilateral in terms of 
the sides and the angle 0. 

We have 25 ib± ad sin A be sin(2a — A) 

and J(a“ 4- d* — as a^i co.s A --be co3(2a — A) j 

hence 4S* -h 4- — h* — c^)^ » a^et^ + — 2 abcd cos 3a. 

If 25 ss» 4- 6 4- c 4- d, the value of S may be written in the form 
S ass ^ a) {s b) (5 — 5) {5 — d) — abed cos-^a}** 

Let R denote the radius of the circumscribed circle, y of the in- 
scribed, and fj, y^, y^oi the escribed circles of a triangle 
KMUoT Gir- values of these radii are given by the follow- 

formulae:- 

and Bseribad ^ =* dhej^S ass a/a sin A , 

Cireiat of a f ^ «(5 — a) tan ^A » 4B sin iA sin JB sin JC, 

Triimglo* f\ ®= 5 /(i — a) s* 5 tan \A s» 4B sin iA cos JB cos JC. 

Spheyical Tyigonomeiyy. 
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7. We shall throughout assume such elementary propositions in 
spherical geometry as are required for tlie purpose of the investiga- 
tion of foimulac given below. 

A spherical triangle is the portion of the surface of a sphere 
bounded by three arcs of great circles of the sphere, H BC, CA, 
AB denote these arcs, the circular meu.sure of the 
Dwtinitloa angles subtended by these arcs respectively at the 
^Spbwrlcal of the sphere are the sides a, b, c ol the .spherical 

Triaagle, triangle ABC\ and, if the portions of planes passing 
through these arcs and the centre of the sphere be drawn, the angles 
between the portions of planes intersecting at A, D, C respectively 
arc the angles A, B. C oi the spherical triangle. It is not necessary 
to consider triangles in which a side is greater than ir, since we may 
replace such a side by the remaining arc of the great circle to 
which it belongs. Since two great circles intersect 
Awwoclated other in two points, there are eight triangles of 

Trlanglww, ^^ich the sides arc arcs of the same three great circles. 
If we consider one of these triangles ABC as the fundamental 
one, then one of the others is equal in all respects to ABC, and 
the remaining six have each one side equal to. or common with, 
a side of the triangle ABC, the opposite angle equal to the corre- 
sponding angle of ABC, and the other sides and angles supple- 
mentary to the corresponding sides and angles of ABC. These 
triangles may be called the associated triangles of the fundamental 
one ABC. It follows that from any general formula containing 
the sides and angles of a spherical triangle we may obtain other 
formulae by replacing two sides and the two angles opposite to them 
by their supplements, the remaining side and the remaining angle 
being unaltered, for such formulae are obtained by applying the 
given formulae to the associated triangles. 

If A\ B\ C* are those poles of the are.s BC, CA, A B respectively 
which lie upon the same sides of them as the opposite angles A , B, C, 
then the triangle A'B'C' is called the 
A polar triangle of the triangle ABC. The 

sides of the polar triangle are v — .<4, 
IT — B, IT — C, and the angles ir — a, 
r — h, ir — c. Hence from any general 
formula connecting the sides and angles 
of a spherical triangle wc may obtain 
another formula by changing each side 
into the supplement of the opposite 
, angle and each an'.de into the supple- 
® ment of the opposite side. 

8. Let O be the centre of the sphere 
on which is the spherical triangle 
ABC. Draw AL pei^ndicular to OC 
FtG. 5. mid am perpendicular to the plane 



OBC. Then the projection of 0,4 on OB is the sum of the 
projections of OL, LM, MA on the same straight line. Since 
AM has no projection on any straight line in the 
plane OBC, this gives angles. 

0,4 cos f = OL cos a -|- LM sin a. 

Now OL = 0.4 cos h, LM — .12, cos C =« OA sin b cos C; 
therefore cos c » cos a cos ^ 4- ^in a sin b cos C. 

We may obtain similar formulae by interchanging the 
letters a, b, c, thus 

cos a » cos b cos c 4- sin b sin c cos A ] 
cos b = cos c cos « 4- sin c Fin fl cos B > 
eos c aa cos a cos b -f sin a sin b cos C ) 

These formulae (i) may be regarded as the fundamental equations 
connecting the sides and angles of a spherical triangle ; all the other 
relations which wc shall give below may be deduced analytically 
from them ; wc shall, however, in most cases give independent proofs. 
By using the polar triangle transformation we have tlic formulae 
cos A sa — cos B cos C 4- sin B sin C cos a J 

cos — cos C cos A 4- sin C sin A coy. b V (2) 

ct»s C' = — cos A cos B 4- sin ,4 sin B cos c j 

In the ligures we have AM AL sin C -** f .sin b sin C, where y 

denotes the radius of the sphere. By drawing a per])endicular 
from A on OB, we may in a similar manner show that AM — 
y sin c sin B, 

therefore sin B sin c « sin (’ sin 

By interchanging the sides wc have the ei]uation 

sin ,4 ^ sin B _ sin C 3, / .v 

sill a ™ sin b siifr ' 

we shall find below a s\mimctrical form for h. if we eliminate cos b 
between the first two formulae of (i) we have 

cos a sin-c =» sin b sin c cos A 4- sin c cos < sin a cos B ; 
tlicrefore cot a sin c «= (sin />/sin a) cos A -f- cos v cos B 
=* sin B cot A 4* cos c cos B. 

I We thus have the six equations 

cot a sin h » cot A sin C 4- cos h cos C^i 
cot b sin a *» rot H sin ( ‘ 4- cos a cos C | 
cot h sin c » cot B sin A -j- cos i cos A 
cot 0 sin b s*t rot C sin A -j- cos b cos A 
cot c sin a = cot C .sin B -j- cos a cos B I 
cot a sin c =* cot A sin />' -j- cos c cos B J 

When C — Jir formula (J) gives 

cos c rz cos a cos b 
sin s=s sin B .sin c \ 

! sin a tf. nin A sin c t 

tan a ^ tan A sin b ~ tan c cos Bl 
tan b =s tan B sin a tan e cos A } 
cos ( = cot A cot B 
cos A =: cos /f sin B\ 

: cos B cos h sin A ] 

, follow at once Irom (a), ()3), (7). These are the formulae which are 
used for the soliilioii ol right - angled triangles. Napier gave 
mnemonical rules for remembering them. 

The following proposition folio w.s easily from flu* flieorem in 
' equation {3) : If /]/>, BU, Cl' are three are.s drawn through A, B, C 
to meet the oj>posite sides in D, E, P 
I respectively, and if these are.s pass 
I through a point, the segments of th(: 

.sides satisfy the relation sin UD sin Cl. 
sin AF ^ sin CD sin AE sin Bl'\ and 
conversely il this relation is satisfierl 
the arcs pass through a point. From 
tliis theorem it follows that the three 
perpendiculars from the angles on the b' 
opposite sides, the three bisectors of 
the angles, and the three arcs from 
the angles to the middle points of the oppo.site sides, each pass 
through a point. 

9. If D be the point of intersection of the tlirce 
bisectors of the angles A, B, C, and if DB l>e drawn 
perpendicular to BC, it may be shown that BE 
= J(a -f c — h) and CB » Jfa 4- ^ — c), and that 
the angles BDE, ADC are supplementary. We have 

s in c sin ^DB sin b ^ sin ADC , 
sin'TO ^ sin sin CD "Wn'pT * 

« sin flfi sin CD s in C DE ji^DE gut sin BV sin BDEm ..in BE 
sin b sin c 

a: sin J (a 4- 5 — 6), and sin CO sin CDE 
therefore 


«wid (3) gives 

from (4) we get 

The formuJae 
and 


(4) 


W 

( 3 ) 

W 

(0 

(0 
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sin CE « sin J(a 4- f) — c); 
gin m, ii* +J. ~ sin + c) I i 


i' 


sin b sin c 


Apply this formula to the associated tri.'inglc of which ir — ^ , 
ir — B, C are the angles and ir — a, ir — 6. r arc the sides; wc obtain 


the formula cos 


/ sin j(& 4-g — g) sin jja -f- 6 4-g) 1 J 
I sin b sin c f 


(6) 
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By division we have 

.A ^ fain i(a + f- b) si n 4(<« + 6 - c)U .. 

a Isin i(i + c — «) sin i(a + 6 + c)f ’ 

and by multiplication 

sin A =s2{sin(« -i-fe 4-^)sin4 (ft -he ‘-<»)9ini sin^ (a 

sin b sin c ^ {i — cos®rt— cos®6— cos“c +2 cos a cos 6 cosc}^ sin b sin c. 

1 Itfiicc the quantity h in (3) is 

; i — cos* a —cos ’ b — cos® c -}-2 cos a cos h cos c}i/sin a sin b sin c (8) 
ot Haiu Apply the polar triangle transformation to the formulae 
(5)» (6). ( 7 ) (8) and we obtain 


a fc 

cos-=| 


(9) 

(10) 

(11) 


fcos^i^ - f C — ; B) COS i(A -f B — Cy\ I 
sin B sin C ' j 

f — cos i(B -h C ^A) cos i(A }- B + C) 

*^2 *“ I sin JJ sin C j 

.a f - cos^(B ±Czi^)jos iH- C) 'i i 

^^'*2 " \ cos‘4V'+ C - U) cos i(/f H- B - C) 7 
— cos-^ — cos*B— cos®C— 2cos^cosBcosC}Vsin/4 sinBsinC, 
we have. kk* -- i (12) 

10. I/’t E be the middle point of AU\ draw ED at rijjht angles to 
AB to meet AC in D\ then DE 
bisects the angle ADB, 
Let CF bisect the angle 
DCB and draw FG per- 
pendicular to BC, then 

CG = i(a - fc, ^ FlJE = H- B), 

/. FCG = 90' - 4c. 

From the triangle CFG we have 
cos CFG = cos CG sin FCG, and 
from the triangle FEB co.s KFB ^ 
cos EB sin FBE. Now the angles 
CFG, EFB are each supplementary 
to the angle DFB, therefore 



cos 4(a— fc) cos 4^ = sin 4(/f +/ii) cos \c (13) 

AUo sin CG - sin CF sin CFG and sin EB sin BF sin EFB\ 
Iherclorc sin 4(«“'^) cos 46* =» sin 4('^-“B) sin 4r (14) 

Apply the formulae (13), (t.^) to the assoriated triangle of which 
a. TT — fc, IT — f, A, V — B, TT — C are the sides and angles, we then 
h:i ve 


sin 4(« H- ^) sin IC rr-, cos 4(*-f — B) sin Jr (15) 

co.s 4U + i>) sin Ic =.« cos i{A + B) cos 4^ (ib) 

The four formulae (13), (14), (15) (tO) were first given by Dclamlne 
in the Connaissance dcs Tenths for 1808. Formulae equivalent to 
these were given by Mollweitic in Zach's Monatlicho Correspondens 
lor November 1808. They were also given by Gauss (Theoria motus, 
j8oy), and are usually called after him, 

1 1 . From the same figure we have 

NapiWa tan FG ^ tan FCG sin CG = tan FBG sin BG; 

Amaloglea, therefore cot iC sin 4(»— i>) tan 4(/l— B) sin 4(a -f-fc), 


Apply this formulae to the associated triangle (w — fc, ir — r, ir — 

B, ir — C), and we have 

tan4(^+^) = ;^4|r.J)cotJC U8) 

If we apply these formulae (17), (18) to the polar triangle, w'c have 


The formulae (17), (18). (19), (20) are called Napier '.s " Analogies 
they were given in the Mirif, hgar, canonis descriptio. 

12. If we use the values of sin 4^, sin ib, sin fc, cos Aa, cos 4fc. 
cos ic, given by (q), (10) and the analogous formulae obtained by 
» interchanging the letters we obtain by multiplicatiiui 
•sin ha cos 4fc sin C ^ sin he cos J(B -j- C — --^l) j 
”” cos ia cos 4fc sin C «= cos 4<? cos 4(.-l -f B — C) 1. 
sin ia sin Jfc sin C » cos Jc cos 4(>! -f- B 4 C) ( 


Those formulae were given by Schmiesscr in Ctelle's Journ,, vol. x. 

Tlie relation sin fc sin c 4 cos b cos c cos A •■= sin B ,sin C — 
cos B cos C cos a was given by Cagnoli in his Trigonometry (1786). 

rediscovered by Caylev {Phil. Mag., 1859). 
fSmtiaa follows from (i). (2) and (3) thus: the nght-hand 
of the equation equals ,sin B sin C 4 cos a (cos A — 
sin B sin C cos a) » sin B sin C sin* a cos a cos A, and this is equal 
to sin fc sin c 4- cos A (cos a — sin fc siu c cos ,^4) or sin fc sin c -f 
CO.S h cos c 00s A. 


13, The formulae we have given are sufficient to determine three 
parts of a triangle w'hcn the other three parts are given; moreover 
such formulae may always be chosen as are adapted 
to logarithmic calculation.* The solutions will be unique xHantha 
except in the two cases (1) where two sides and the angle * 

opposite one of them are the given parts, and (a) where two angles 
and the side opposite one of them are given. 

a DSC a, fc, A are the given parts. We determine B from the 
sin B — sin fc sin ^/sin a; this gives tw'o 
supplementary values of B, one acute and the other * 

obtuse. Then C and c arc determined from the 
equations 

Now tan 4C, tan ic, must both be positive ; hence A ^ B and a — fc 
must have the same sign. We shall di.stinguish three cases. First, 
suppo.se sin fc < sin a; then we have sin B < sin A. Hence A lies 
between the two values of B, and therefore only one of these values 
is admissible, the acute or the obtuse value according as a is greater 
or less than fc; there is therefore in this case always one solution. 
Secondly, if sin fc > sin a, there is no solution when sin fc sin ,<4 > sin a; 
but if sin fc sin A < sin a there are two values of B, both greater 
or both less than A. If a is acute, a — fc, and therefore ^4 — B, is 
negative ; hence there are two solutions if A is acute and none if A 
is obtuse. These two solutions fall together if sin fc sin = sin a. 
If a is obtuse there is no solution unless A is obtuse, and in that 
case there are two, which coincide as before if sin b sin A ss sin a. 
Hence in this case there are two solutions if sin fc sin A ^ sin a and 
the two parts A , a arc both acute or both obtuse, these being coinci- 
dent in case sin fc sin ^ ss sin a ; and there is no solution if one of the 
two A, a, is acute and the other obtuse, or if sin fc sin ^4 > sin a. 
Thirdly, if sin fc sin a then B = Aotk A. If « is acute, a — fc is 
zero or negative, hence — B is zero or negative; thu.s there is no 
solution unless A is acute, and then there is one. Similarly, if a 
is obtuse, A must be so loo in order that there may be a solution. 
If fli = fc = j,r, there is no .solution unless A =-= 4ir,'and then there 
are an infinite number of solutions, since the values of C and c become 
indeterminate. 

The other case of ambiguity may be discussed in a similar manner, 
or the difierent cases may be deduced from the above by the use of 
the polar triangle transformation. The metliod of clas.sifica*ion 

'> 

according to the three cases sin fc ^ sin a was given bv Professor 

< 

Lloyd Tanner {Messenger of Math., vol. xiv,). 

14. If r is the angular radius of the small circle inscribed in the 
triangle ABC, we have at once tan r =» tan \A sin (s — n), where 
25 a 4 fc -I- c ; from this wc can derive the formulae _ , 

Ian r = n cosec 5 « iiv sec iA sec 4B sec 4 C sss ctrelea 

sin a sin 4B sin 4C sec ^A (21) Raiatadto 
where «, N denote the expressions Trlangteu, 

{sin sin (5 — a) sin (5 — fc) sin (s — c)\l, 

{—cos 5 cos (S — w4) cos {S — B) cos (5 — QjA. 

The escribed circles are the small circles inscribed in three of the 
associated triangles; thu.s, applying the above formulae to the 
triangle {/?, -r — fc, v ~ c, ..4, r — B, ir — C), we have for y,, the radius 
of the escribed criclc opposite to the angle A, the following formulae 
tan Tj-^tan 4*4 sin cosec (5--a)r=.4A^ sec 4*4 cosec IB cosec iC 
ssm a cos 4B cos 4C' sec lA (22) 


The pole of the circle circumscribing a triangle is that of the 
circle inscribed in the polar triangle, and the radii of the two circles 
are complementary; hence, if B be the radius of the circumstances 
circle of the triangle, and B,. Bg, B the radii of the circles circum- 
scribing the asvsociatcd triangles, we have by waiting iw — B for r, 
4ir — Bj for r,, IT — a for A, &c., in the above formulae 
cot B cot ia cos (5— .^) =4n cosec ia co.sec 4^ cosec 4f’«=-N sec 5 

as sin A cos 4fc Cv s Jc: cosec ia “ (23) 

cot Bj as — cot ia cos 5 = 4« cosec 4® sec 4fc sec 4<5 = N sec (S — /I ) 
sa sin A sin 4fc sin he cosec ia" (24) 

The following relations follow from the formulae just given : — 

2 tan B cot r, 4 cot fg cot — cot r , 

2 tan B, =* cot r -j- cot -f- cot — cot 

tan f tan f j tan tan fj » n*. sin® s « cot r tan tan tan 
sin® (5 — (»)=» tan r cot r, tan r„ tan r#* 

15. If B as ^ 4 B 4 C — it may be sh -wn that £ , 

multiplied by the square of the radius is the area of 
the triangle. Wc give some of the more important ^ . 
expressions for the quantity E, which is called the 
spherical excess. oxcesn. 

We have 


or 


J: cos 4 (rt 4 fc ) sin 4 (.4 4 B) _ co s j j a — fc) 
sin4C ' cos 4c ' ’ cos 4c ” cosie * 

^ CQs 4 (a 4 fc cos 4(G — E) _ cos I/a — fc) ^ 

sin Jc' cos ic cos 4c cos Jc * 

sin je - s in i(C — E) ^ co^hc — cos l{a 4 fc) ^ 

*sin 40^4 sin 4(C — E) cos i^ -r coiT i(a 4 fc) * 


hence 
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therefore 


Also 


s tan is tan l(s — c). 

= tan 4(5 — a) tan 4(5 -- b ) ; 


tan |ii 

Similarly tan tan* i(C— £) 

therefore 

tan iE = {tan 45 tan 4(5 — a) tan 4(5 — b) tan 4(5 0}^ (25) 

This formula was given by J. Lhuilier. 

sin JC cos 4^ — cos IC sin IE = — ^ sin IC ; 

cos Jc 

cos iC cos \E + sin XC sin iE - “Jlcos JC ; 

COS Jt 

whence, solving for cos J£. we get 

cos jzr - * + cose 

4 COS 4^ cos ih cos he 

This formula was given by Euler (Nova acra, vol. x.). If \vc lind 
sin AEfrom this formula, we obtain after reduction 

sin JE j , 

2 cos 4<2 cos 4/^ cos 45 

a formula given by Lcxell (Acta Petrop,, 1 782). 

From the equations (21), (22), (23), (24) we obtain the following 
formulae for the spherical excess : — 
sin®i£ = tan R cot cot R^ cot R^ 

_ _ 4(00! cot fg 4- cot rj 

(cot V — cot fi -f- cot rg -f cot (cot f 4- cot — cot r,, -f- cot r.,) x 
(cot r -f cot Yi 4- cot fg 4 cot fj) . 

The formula (2O) may be expressed geometrically. Let M, N be 
the middle points of the sides AP, AC. Then we find cos MN 

^ L±S2?-‘L+^l'L+^^ ; hence cos XE = cos MN sec Ja. 

4 cos hb cos he 

A gcomctiical construction has been given for £ by Gudermann 
(in Crelle's Journ.. vi. and viii.). It has been .shown by Corncliii.s 
Keogh that the volume of the parallelepiped of which the radii of 
the sphere passing through the middle points of the sides of the 
triangle arc edges is sin 

16. Let A BCD be a spherical quadrilateral inscribed 
- in a small circle; let a, b, c, d denote the sides AB, BC. 
0*557”^ CD, DA respectively, and x. y the diagonals AC, BD. 
uHtlnU easily be shown by joining the angular points 

tmmcifihmd quadrilateral to the pole of the circle that 

InSmS 4- C s= £ 4- D. If we use the last expression in (23) 
^or the radii of the circles circumscribing the triangles 
^ ^ BAD, BCD. wc have 

sin A cos 4« cos 4^ coscc 4.V *-® sin C cos \h cos JC cosec Jv ♦ 

whence ^ line 

COS ih cos ic cos ia cos id 

This is the proposition corresponding to the relation A -j-C —irfor a 
plane quadnlateral. Also we obtain in a similar manner the theorem 

s in jx sin 

sin B cos \b sin --Ecos 4^’ 

analogous to the theorem for a plane quadrilateral, that the diagonals 
are proportional to the sines of the angles opposite to them. Also 
the chords AB, BC, CD, DA are equal to 2 sm ia, 2 sin ib, 2 sin ic, 
2 sin id respectively, and the plane quadrilateral formed bv these 
chords is inscribed in the same circle as the spherical quadrilateral ; 
hence by Ptolemy's theorem for a plane quadrilateral wc obtain 
the analogous theorem for a spherical one 

sin ix sin iy ^ sin ia sin 4^ 4- sin ib sin id. 

It has been shown by Kemy (in Crelle's Journ., vol, iii.) that for 
any quadrilateral, if r be the spherical distance between the middle 
points of the diagonals, 

cos a 4- cos b 4- cos c 4- cos (f » 4 cos ix cos 4y cos 4^< 

This theorem is analogous to the theorem for any plane quadrilateral, 
that the sum of the squares of the sides is equal to the sum of the 
squares of the diagonals, together with twice the square on the 
straight line joining the middle points of the diagonals. 

A theorem for a right-angled spherical triangle, analogous to the 
Pythagorean theorem, has been given by Gudermann (in Crelle's 
Journ., vol. xlii.). 

Analytical Trigoncmetvy. 

17. Analytical trigonometry is that branch of mathematical 
analysis in which the analytical properties of the trigonometrical 
functions are investigated. These functions derive their 
I# ti# * importance in analysis from the fact that they are the sim- 
singly periodic functions, and are therefore adapted 
r^rcsentation of undulating magnitude. The 
sine, cosine, secant and cosecant have the single real period 2* * 
each is unaltered in value by the addition of 2ir to the variable. 
The tangent and cotangent have the period ir. The sine, tangent, 
cosecant and cotangent belong to the class of odd functions; that 
is, they change sign when the sign of the variable is changed. 'The 
cosine and secant are even functions, since they remain unaltered 
when the sign of the variable is reversed. 


The theory of the trigonometrical functions is intimately connected 
with that of complex numbers — ^that is, of numbers of the form 


X 4- ly (i 
the rules 
have 


of ordinary 


Siipj)osc we multiply together, by 
•y algebra, two such numbers wo 



Caanexion 
with Theory 

(•*^1 “f -f <v») "s {.rjA'jj — 4- 'Wi)* QtwStiee* 

We observe that the real pait and the real factor of the 
imaginary part of the expression on the right-hand side of this 
equation are similar in form to the expn^ssions which occur in the 
addition formulae for the cosine and sine of the sum of two 
in fact, if we put .v, = r, cos S,, y, w rj sin 0,. .v^ ^ »'m co.^i 0^, 
Va sin 0g, the above eejuations become 

i r,(cos 0, 4* < sin 0,) X ^^(cos 0 ., + * sin 0u) --- r,rjj(cos i), -| 0 ., | i sin 0 , 4 . 

We may now, in accordance with tJic usual mode of n pit ^ nting 
complex numbers, give a geometrical intcri)rctalion ol the nuaning 
of this equation. Let P, be the 
point whose co-ordinates referred 
to rectangular a.\es Ox, Oy are .v,. 
y, ; then the point i*, is employed 
to represent the number x^ -f <y,. 

In this mode or representation 
real numbers are measured along 
the axis of x and imaginary ones 
along the axis of y, additions 
l)eing performed according to the 
parallelogram law. The points 
A,A^ represent the numbers +1, 
the points a, a, the numbers +1. 
l^t P.J. represent the expression 
•Vg 4- lyg and P the expression 
(^j + «.Vi)(^L* + »>'•})• quanti- 

ties r^, 0j, r,2, A, are the polar 
coordinates of i’, and Py respec- 
tively, referred to O as origin 
and Oa' as initial line ; the above 
equation shows that Yi y.^ and 
0, -f A, are the polar co-ord mates 
ol P hence? OA : OP^ : ; OP.^'. OP t.-,.. c 

and the angle POP,^ is equal to 

the angle P^OA. 'Khus we have the following geometrical construc- 
tion lor the determination of the point P. On OJ\ draw a triangle 
similar to the triangle OAPi so lhat the sides OP.,, OP are. homo- 
logous to the sides OA, OP^, and so that the aneje /■*07'*y is positive; 
then the vertex P represents the product ot ihci numbers re])re 
seated by Pi, Pg. if Ag 4- ly,^ were to be divided by a, I 1 v, the 
triangle OP'P„ would be drawn on the negative side of 1\ similar 
to the triangfc OAP^ and having IJie sides 0P\ OP^ homologous 
to OA, 0P|, and P' would reprt?sent the (luotient. 

18. If we extend the above to n complex numbers? by continual 
repetition of a similar ojurralion, we have — 1 , m 1 , * 

(cos 05 4- 1 sin 0,)(cos A. 4- i sin AJ . . . (cos 0„ 4- 1 sin 0„) rhean'm^ ^ 

=a cos (0, ra 0„ 4- . . . -}- 0„) 4. , sin (0j 4- 0g 4* • • - + Af). 

If 0i -- 0y - . . . . 0„ - 0,, this equation becomes (cos 0 -| x sin 0)" 

cos nB 4- < »in >/0; this .show.s lhat cos 0 4- 1 sin B is a \'aJue 

f 

of (cos w0 4- 4 sin «0)«. If now wc change 9 into 0/n, we see 

t 

lhat cos 0/a f 4 sin 0/n is a value of (cos 0 4- 4 sin 0)7i ; raising 
each of these quantities to any positive integral power m, 

Iff 

cos mBjn 4- < sin mBjn is one value of (cos 0 4- 4 sin 0) « . Also 
cos ( - m*/«) + , sin ( - 

hence the expression of the left-hand side is one value of (cos 0 h 
4 sin 9)-**''». We have thus De Moivre's theorem that cos A*0 f 4 sin /s0 
is always one value of (cos 0 4- 4 sin 0)*, where A is any rational 
number. This theorem can be extended to the case in which /< i.s 
irrational, if we po.stulatc that a value of (cos 0 -f- 4 sin 0)^ denotes 
the limit of a sequence of corresponding values of (cos 0 -f 4 .sin 0)^ , 
where ^], /rg . . . Aj . . , is a sequence of rational numbers of which /i 
is the limit, and further observe that as co.s A0 4- 4 sin ^0 is the limit 
of cos /fj9 -h i sin A,0, 

The principal object of De Moivre's theorem is to enable us to 
find all the values of an expression of the form (a4-4l;)'«'», 
where m and n an* positive integers prime to each other. ^ 

Jf a r cos 9, b f sin 0, we require the values of 

(cos 0 4 * sin 0)"*/''. One value is immediately fur- i: ® 
nished by the theorem; but we observe that since the ^ 
expression cos 0 -f i sin 0 is unaltered by add ing any mi illipl o ol 
tir to 0, the n/mth power of (cos m . 9ArtSfrlnA~^ sin m.B \ 2 ir/w) 
is a 4- 4Z>. if .9 i.s any integer; hence thi.s expression is one of the 
values required. Suppose that for two values 5j and s,. of s the 
va lues o f this expr ession arc the same ; then we must have 
m . 0 -f 25,ir/» — w . 0 4- 25gir/«; a multiple of 2w\ or 5, — Sg must be 
a multiple of n. Therefore, if we give s the values o, i, 2, . . . n — I 
successively, we shall get n different values of (a 4- 46)»*/«, and these 
will be repeated if we give 5 other values ; hence all the values ol 
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(a -f 4fr)w/« arc obtained by giving s the values o, i, a, 



Fig, g. 


. n — r 

in the expression r***/** (cos m ,9 2 sir/n -f * sin w , e -h 2 sifln), 
where r = (<*» -f and 9 =* arc tan 6/a. 

We now return to the geometrical representation of the complex 
numbers. If the points B,, . . . Bf, represent the expres- 

B Sion X - 1 - ty, (x -f iy)“, {x -j- iy)“, 
... (2? + respectively, the 
triangles OAB,, . . , 

are all similar. Let 
(x -f iy)« = a+ib, then the con- 
verse problem of finding the 
Ig wth root of a -h *b is equivalent 
■ to the geometrical problem of 
describing such a series of tri- 
angles that OA is the first side 
of the first triangle and OB„ 
the second side of the «th. 
Now it is obvious that this 
geometrical problem has more 
solutions than one, since any 
number of complete revolutions 
round 0 may be made in travel- 
ling from Bj to B„. The first 
solution is that in which the 
vertical angle of each triangle 
is B„OAIn\ the second is that 
in which each is (B^,OA -f 2v)/w, 
in this case one complete revo- 
lution being made round 0 \ the third has (B„OA -I- 4ir)/w for the 
vertical am.de of each triangle; and so on. There are w sets of 
triangles which satisfy the required conditions. For simplicity 
we will take the case of the determina- 
tion of the values of (cos -f < sin 9 )h, 
Stippose B to represent the expression 
costf 4 < sin 9 . If the angle AOPy is 
represent the root cos ^9 4* < sin ^ 9 ; 
tiio angle A OB is filled up by the angles 
of the three similar triangles AOP., 
BjO/),, /jjOB. Also, if Bu. Bg be sucli 
that the angles BjOB^ BjOBg arc Jir, f[ir 
res<i^cctivelv, the two sets of triangles 
AOP^, P^Oi\y, p^OB and AOP^, P-flp^, 
/ijjOB" satisfy the conditions of similarity 
and of having OA , OB for the bounding 
sides; thus P^, Bg represent the roots 
cos J(e 4" 2it) 4- I sin + 2v). cos 4- 4ir) f- ‘ sin + 4») 
respectively. If B coincides with A, the problem is reduced to 
that of finding the three cube roots ol unity. One will be repre- 
sented by A and the others by the two angular points of an 
equilateral triangle, with A as one angular point, inscribed in the 
circle. 

The problem of determining the values of the wth roots of unit>' 
is equivalent to the geometrical problem of in.scribing a regular 
polygon of n aides in a circle. Gauss has shown in hi.s 
ne nth Disquisithnes arithnfrh'cae that tliis can always be done 
HtfOtM of compass and ruler only when n is a jirimc of the 

i/tuty, form 2>* 4- i. The determination of the wth root of 
any complex number requires in addition, for its geometrical 
solution, the division of an angle into n equal parts, 

19. We are now in a position to factorize an expression of 

_ „ , the form — (a 4- *6). Using the values which wo 

ravtoriMM'- 

tioua, 

.f e W - 1] 

x*‘ — (a 4 " B 

f «o 



(») 


have obtained above for {a 4- wc have 
^4“2^v , fl 4- 

[a' - f«(cos -f. i sm - 

If 6 o. i? = I, this becomes 

r' - I « b" ** *Ta ^ cos - i sin 

SsrQ L ft « J 

■=(*-0(^+1)^'* {x-cos~±ism~) 

fml^ W W / 

■s (A— i)(a 4 -x)B * (.A®— 2ACOS— 4 -i) («even). (2) 

j e J ' t 

a" — I SB (a — i)B ^ — 2X COS ^ 4 - 1 j (m odd). (3) 

If in (1) we put a ■« — I, 6 ss# o, and thcorefore d *■ ir, we have 
1 . _ rT " T., SrTTv . STTTvI 

X” •Y X ^ Jr A — cos — ' ■■■■■■ — i am - — — 

# 5=0 L n J 

•m P Ta- — 2A COS 4- xl (« ovon). (4) 

T;ir‘- 4 * cos 5 i±iI+il (nodd). (5) 

SCiO ^ h J 


Also A*" — 2A«y« cos n 9 -f 

8® {x» — y” cos + 1 sin ni) (a** — y** cos 1 sin n 9 ) 

=:B (a-: 


■ y — n — * ' ~ — ) 


= i*J — 2xy cot e + — + (6) 

Airy and Adams have given proofs of this theorem which do not 
involve the use of the symbol 1 (see Cam6. Phil, Trans., vol. xi). 

A large number of interesting theorems may be derived from Dc 
Moivre's theorem and the factorizations which we liavc «/ 

deduced from it; wo shall notice one of them. S « Jj , 

In equation (6) put y — i/a, take logarithms, and then 
differentiate each side with re^3pect to a, and we get 

2 »(Aa»-J - A ^ ^ 2 (a-A-») 

2 ^0 4. A® - 2 cos M- — 4 - A-®’ 

n 

Put A® =s a/6, then we have the expression 

n{a^ — 

(a® — 6®) (a®« — 2a"6*' cos n 9 4 - 
for the sum of the series 

# ~ - 1 I 

2 

#b0 


— 2ab cos 9 4- — 4 - 6® 
n 

20. Denoting the complex number a 4 - iy by z, let us consider 
ilie .scries i a -f 2^/2 I 4- ... 4- 2*'/» ! 4 -* • . This series converges 


Tire Ba- 
poaeatihl 


uniformly and absolutely for all values of z whose 
moduli CIO not exceed an arbitrarily chosen positive 
number R. Consetjuenlly the function E{z), defined seriBa 
as the limiting sum of the above series, is continuous 
in every finite domain. The two scries representing E{z^) and £(^3), 
when multiplied together give the series represented byii(Aj| -hAg). 
In accordance with a known theorem, since the series for £(2,) E(zm) 
are absolutely convergent, wc have £(2i) x ^(Ag) = £(Aj 4- aJ. 
From tliis fundamental relation, we deduce at once that {B(a)}« 
=s E{nz), where n is any positive integer. The number £(i), the 
sum of the convergent scries i 4- 1 4- 1/2 ! 4- 1/3 1 . . ., is usually 
denoted by e; its value can be shown to be 2718281828459. ... It 
is known to be a transcendental number, t,e. it cannot be the root 
ol ativ algebraical equation with rational coefficients; this was first 
estabJishecI by Hermite, Writing a ^ i, we have E{n) c**, where 
w is a positive integer. If a has as a value a positive fraction p/q, 
we find that {E{p/q)\r s= E{p) = e^\ hence Eip/q) is the real positive 
value of Again B(— /)/<7) x £(/>/(/) =sB(o) =;i, hence n{’-p/q) 

is the real positive value of It has been thus shown tliat for 

any real and rational number a, the value of B(a) is tlie principal 
value of e^. This result can be extended to irrational values ot a, 
if %ve assume tliat is for such a value of a defined as the limit of 
the vSequcnce €% , . where Aj, Ag. ... is a sequence of rational 
numbers ol which a is the limit, since ir(A,). B(A.g) . . ., then 
converges to E{x), 

Next consider (i 4- a/w)"', where m is a positive integer. We have 
by the binomial theorem. 

(■ +sr-* +' + (‘-s)n+' +(■-;.)(■ 

lies between 1 and i 4- /i. 4. 1 4- ... 4- i — 1 \ ; 

\ni m m / ’ 

hence the product equals i ^ . a — x/2m where 9 ^ is such that 

o < < I. 

We have now 

(■ + sr-' + ' + (--s)fr+- + [‘-*’‘-^]S + - 


4 " 


where 

R, 


! I 4 - A 4 - a 8/2 ! 4 - • • • 4“ A^/5 ! + R/. 


[- 


AX + 1 


Z^ 


(A + ») I 


■+*V?ln>- 


• / 1 4* 4* • • • 

fH\ 2 m\ 

Since the series for E{z) converges, 5 can be fixed so that for all 
values of m > A ttie modulus of z*'^^/{s 4- i) ! 4- ♦ • • 4* a»»/w! is 
less than an ari^itratily chosen number Jf. Also the modulus of 
I 4 - 9^11 4 - ... 4- — 2 ) ! is leas than that of i 4- i | a ) /i ! 

I A 172 ! 4- . . or of hence mod R# < }# 4- (i/ 2 m). 

mod ( 2 *A^ < f. if w be chosen sufficiently great. It follows that 
lim^ * so (i 4 - z/m)^ *= E(a), where a is any complex number. To 
evaluate B(a), wTite x 4- a/w a* p cos y/m s p sin 0 , then 
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E(x) as lim^ „ ^ {p^(cos mp -f i sin m^)}, by De Moivre's theorem. 
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= cy lim- 


•{ 


1 + 






= eo P 


Let r be a fixed number 


less than 4* xj^Jm, then lim^ * „ /, + lies 

I Wv V Wi •}- 

between i and 4- betr\ «en t and hence 

since y can be taken arbitrarily large, the limit is i, 1'he limit of 
mip or m tan*i{y/(^ 4- m)} is the same as that of niyl{x -(- w) which 
is y. Hence we have shown that E(x) =a e»(cos y 4- 1 sin y), 

31 . Since Elx ty) = i^ (cos y -f sin y, we have cos y ^ i sin y 
■a E{iy), and cos y — t sin y «£(-»>»). Therdore cos y r= i{E(/y) 
0 f ^y)h y ~ “ L'( — ri)}; and using 

Bx^aeatiMi series defined by E{iy) and E{ — ty), wc hnd that 
y I — y-/2 ! + y*i4 sin y =:r y — y*/^ ! 

iTigQBQj ^ yftyj. j _ ^ where y is any real luimlx'r. I'hesc 
Punettonm well-known expansions of cos y, sin y in powers 

* of the circular measure y. When .** is a complex number, 
the symbol may be defined to be such that its principal value 
is E{e)', thus the principal values of <?•>, are ii(2y), A( — ly). 
The above expressions for cos y, sin y may then be written 
cos y — i(f'> f e”>), sin y «= ii{e'> — c'O). These are known as 
the exponential values of the cosine and sine. It can be show^n 
that the symbol as defined here satisfies the usual laws of 
combination lor exponents. 

22. The two functions cos z. sin z may bo defined for all com 
plex or real values ol z by means of the equations cos y = i{L’(r) ! 

£(— -ff)}. sln;r=i! (5^, )<£(-?)—/:(— r)}, where £■'(«') represents 

nfiiJi siim-functit)!! of 1 -i- .? -f z-Ji 1 -f . , , -f r‘/» ! 4-. . . 

/ r i I'of real values of z tliis is in accordance with Ihc 

ordinary definitions, as appears from the series obtained 
FuactlonM fundamental properties of 

“ ■ cos z, sin z can be deduced from this definition. Thus 

cos z i sin 2- =a cos 2 — 2 sin ^ E{ — iz); t herd ore 

cosB^- 4. sin% = E(iz).E( — i>) = 1. Again cos (.7, -f z,j) is given by 

-I- »>a) 4 - E( - iz^ - iz^)} = F{(z,,) 4- - />.J} 

nr i{d(ix,) 4- £( - i^i)]{E(iz,) + H( « h\ 4 - i\E{iz,) ^ E( - 4 } 
{£'(i> 2) — ir( — *>2)}. whence we have cos {z^ 4- z,^) cos z^ cos z,^ — 
sin Zi sin z.^. Similarly, we find that sin (7, 4 - ^>2) — z^ cos z^ -|* 
co.'5 2'j sin z,2. Again the equation E(jr) 1 has no real roots exe'ept 
z o. for PJ' > I, if 2- is n^al and :> o. Also E{z) i has no com- 
plex root a + i/ 3 , for a — i& would then also be a root, and £(20) ~ 
E{a 4 - i$)E{a — iQ) ~ I. which is impossible unle.ss a o. TJie roots 
ol E{z) I are therefore purely imaginary (except z o) ; the 
smallest numerically wv denote by 2 iV, so that E{2irr) rr i. We 
have then £(2/7rr) =* {£(2/ir)|'' =* i, if r is any integer; therefore 
2iirr is a root. It can be shown that no root lies between 2?Vr and 
2{r -j- \)iv ; and thus that all the roots arc given by z + zivr. 
Since Zi(.v -b 2/Tr) = E{z)E{2iK) E(z), wc sec that E{z) is periodic, 
of period 2jir. It follows that cos z, sin z arc periodic, of periods 2ir. 
The number here introduced may be idcntifica with the ratio of the 
circumference to the diameter of a circle by considering the case of 
rca! values ol 

2,3. Consider the binomial tlieorem 
Bzpaatica (“ + b)» = a" + na’-^b + + . . 

otsittM ■ w(>» - 0 +... +b« 

MM^Coata^g r\ 

laSgriggai putting a e^^.b » e'*®, we obtain 
SIngg mad ” ^ , 

Comlagg 0/ (2 cos $y^ = 3 cos n0 -b ti2 cos n ^ 29 

MaMpim 
Arc* 


when n is odd. These formulae enable us to express any positive 
integral power of the sine or cosine in terms of sines or cosines of 
multi])les of the argument. There arc corresponding formulae when 
w IS not a positive integer. 

Consiij^jlhe identity 1 or(i - px) + 1 ob(i - gx) m 
loft(i 7 - 4 <7.r + />7A«). Expand both sides of this of s/amm mad 
equation in powers of x, and equate the coefficients of Comiamm of 
x\ we then get Multlplm 

/>« 4- cs (/> -f. ^)«— n(p 4- q)"'''pq Arc* ia 

nin^'A Poworgot 

-p -- , (p 4 q ) " 'VV + • • • Siagg mad 
“ ' Cogiagg of 

4 ( - I - 2 ) ■ . . (» - 21- H t) An. 

r\ 

. , , , (/’ d + ••• 

If W'e write this .series in the reverse order, wc have 
pn 4 ,( _ ,)?|‘ b- _ ,^y)-r gj 


+(■ 




when H is even, and 

+ (pg)'^\t-^J 4 . . . + 

when MIS odd. If in these tlirec formulae we juil p — q we 

obtain th<‘ following series for cos n9 \ — 

2 eo;; nO = (2 cos </)" — ;/(2 cos U)" - -| {2 cos 0}" 

4 -(- 1 )’• (2 fds »)"-»'■ 4 ... (7) 

when M is any fxt-.ilivc integer; 

'' r/B 2«) 2“) (»“- 4«) 

(— J) - cos ttn ~ 1 — j e« )s'e 4 j — cos*0— j ^ cok''0 

// 


4 . . . d ( - 1 ) - 2 " - >COS «0 
when n is an even positive integer; 

(— I ) " cos « 0 ssM cos M0-- cos''0 4 ***) (^““" 3 “) cos'‘ 0 — 

! 51 

, . . H ( — 1 ) 2“ 2 w I cos "0 (g) 

when « is odd. H in the same three formulae wc put p = 


4 2 cos « — 40 4 - • 

+ 2 co 9 (.. ~2f)0+... 


VVlien n is odd the last term is 2 cos 9, 

i(» - 1 ) 1 

w(« — I) . . . (tw 4 I) 

Jn! 

If we put a = «**, t ■= —«■**. we obtain the formula 
( — 1)*"(2 sin *)"».2 cos n» — 2» cos (11—2)94 2 cos {«— 4)9— ... 

+ M^TL+iJ 2 C08(n - ar) 9 . . 

^ ( _ j ) ? 

Jw ! 


and when n is even it is 


w*hen ft is even, and 
( — i)K»»-«)( 2 sin 0)'»=2 sin «a— w. 3'sin(»— 2)04?ill^2 sin(ti— 4)0.. 


we obtain the following lour formulae 

l^'*”>^)( 2 sin 0 )- 4 -. 


2 co.s 1/0= {2 sin 9 ) " — n (2 sin 0) " “ 


« : 


2 ! 


4 (- 1 )»- J.? — V - J .) (2 bin 9)"-“' 4. . . (« even); (lo) 

( — 1 ) y 2 bin w0 =a the same Merie.s (« odd) ; (i i ) 

cosM0«=i-!i?sin«0 4 


41 


01 


4 . . . 4 2 "“* sin "0 (m oven); ( 12 ) 

sin 1.9 - 1/ sin 9 - »in»9 + sin»9 - . . . 


w -1 


51 


4(— I) « sin«0 (Modd). 

± ?_ 


P-n 


(>3) 


Next consider the identity — r — ; 

i^px i-^gx i^{p4.q)x4-pq;^^ 

Expand both cide.s of this equation in powers of x, and equate the 
coefficients of x’‘~K then we obtain the equation 

'1^1 - (/> + 9 )"-' - (i» - 2){p+g)”-^pg 


. . . ( _ ,^. (*«-r-.)(u-r- 2 ).,.(u-»r )(^ ^ . 

If, as before, we write this in the reverse order, wo have the scries 








4 .(-) 4 »(>«-r).v.g<. + 3 ),in, 
' ' i(»— I) 1 
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when n is even, and 






2 


»- 5 




+ - W - =* ■+...+( - + ?)-«] 

when n in odd. If we put p *= <7 = we obtain the formulae 

sin«e— sintf|^^(2cos0)«-i~(n— 2)(2CosO)«“H^2^^^y-— •’ 

{2 cos (?)« - 2^'- 1 4- . . .|(i4) 


+ (-i) 


(« — f — i)(w — r — 2. . .(» — 2r) 
y\ 


where n is any positive integer; 


-* - - / . w(w*— 2®) ,, m(w®— 23 )(w-— 4-) 

k MCOSfl ' . 'cos‘*fl-l- ' ^ 'cos*‘ 


( — I ) sin«0 as sin 9 1 wcos® • " ' ^ “ 'co^'9 -f- ^ j 

"-1 1 

^ ( — i)^ (2 cos j {n even); 

(—1) •* sin nO » sin i _!LZli.cos®tf -f 3 ) . . . 

i 2 1 41 


cos**- ... 

(15) 


^os 


-j (— I)'- (2 cos J (w odd). 


(16) 


cos ne 


If wc p;il in the sanic three formulae p -=* <?*<», <7 = - r? we o!)tain 
th(' scries 

( — 1 ) “ siiiMd—cosoj^sin^-'d- (n-2)sin«-®dH-“~ ... 

!•...](« even); (17) 

« - 1 

( — 1) “ cos«(9 — tlic same serie.s (n odd); (18) 

sin ii 9 — cos d i w sin d — _|_ ^*(** 2 ) (H“ — 

\ 3 J 5 1 

. . . 4- ( — I) “ (2 sin I {n even) ; (lo) 

= cos«|'i ... 

\ 2! 4! 

+ (2 sin tf)" '|(»ik1c1). (20) 

We have thus obtained formulae for co.s nS and sin n 6 both in 
ascending and in descending powc^rs of cos 9 and sin 9 . Vicla ob- 
tained formulae for chords of multiple arcs in powers of chords of 
the simple or complementary arcs equivalent to the formulae (13) 
and (19) above. These arc contained in his work I'haoremaia ad 
angular es sectiones, Jacques Bernoulli found formulae equivalent to 
(x2) and (13) [M 6 m, de VAcaddmie dw Sciences, 1702), and trans- 
formed these series into a form equivalent to (lo) and (ii). Jean 
Bernoulli published in the Acta eruditorum for 1701, among other 
formulae already found by Vieta, one equivalent lo (17). These 
formulae liave been extended to cases in which n is fractional, nega- 
tive or irrational; see a paper by D. F. Gregoi^ in Camb, Math. 
Joum, vol. iv., in which the series for cos n 9 \ sin n 9 in ascending 
powers of cos 0 and sin 9 are extended to the case of a fractional 
value of n. These series have been considered by Euler in a 
memoir in the Nova acta, vol. ix., by Lagrange in liis Calcul des 
fonctions (i8o(>), and by Poinsot in Recherches sur V analyse des 
sectiotis angulaires (1825). 

24. The general definition of Napierian logarithms i.s that, if 
f}x + ly s= a + lb, then -j- ly = log (a -f 16). Now we know that 

^4+0' ^.^cos y 4* sin y; hence e-^ cos y ~ a, e * sin y 
Theory of ^ ^ y _ ^ where w 

Logarithme, integer. If 6 sa o, then m must be even or odd 
according as a is positive or negative ; hence 

log*- (a + lb) = log^ (a® 4- 6®)i -f < (arc tan b/a ± 2 nw) 
or logf (a -f* i&) = logr (rt® + ft **) 4 4“ » (a-rc tan ft/a ± 2» 4- ») * 

according as a is positive or negative. Thus the logarithm of any 
complex or real quantity is a multiple- valued function, the differ- 
ence between successive values being 2ir« ; in particular, 
n^erboiie general form of the logarithm of a real positive 

Trt^ho^ quantity is obtained by adding positive or nega- 
metry* multiples of 2iri to the arithmetical logarithm. On 

this subject, see De Morgan's Trigonometry and Double Algebra, 
ch. iv., and a paper by Professor Cayley in vol. ii. of Proc. London 
Math. Soc. 

25. We have from the definitions given in § 21, cos ty — 
Uey 4- e’-A and sin ly ^ it (eu* — e-y). The expressions, \{er 4* ^ 
iley — e'^y) are said to define the h\q)erbolic cosine and sine of y and 
are written cosh y, sinh y ; thus cosh y ~ cos *y, sinh y = — 1 sin ly. 
The functions cosh y, sinh y are connected with the rectangular 
hyperbola in a manner analogous to that in which the cosine and 


sine are connected with the circle. We may easily show from the 
definitions that 

cos® (A' -h ly) + sin®(;r + ly) = i, 
co.sh® y — sinh® y ■= 1 ; 

cos(;r 4- ly) = cos x cosh y — i sin a? sinh y, 
sin(Ar 4* ly) = sin AT cosh y 4- * cos x sinh y, 
cosh (a 4- js) ss cosh a coiih $ -)- sinh a sinh fi, 
sinh(a + ^ sinh a cosh fi 4- cosh a sinh $. 

These formulae are the basis of a complete hyperbolic trigonometry^. 
The connexion of these functions with the hyperbola wa.s first 
pointed out by Lambert. 

2O. If we equate tlic coefficients of n on both sides of equation 
(13), this process requiring, however, a justification of its validity, 

Bxpaaetott 
of aa AoMle 
la Powers 
of He Sine. 


we get 


I sin® 9,1, 


<?~sin a -I- - . 

23 2-45 2 - 4 -b 

9 must lie between the values ± Jir. 
may also be written in the form 


sin^ 9 


+ ...; (21) 


equation 


arc sin x ■ 


. „ 4. 1 *» , I . 3 *» , . I . 3 , 5 A ' , 

■^+iT+r.-4 5 '^r.lT 6 y + - 


when X lies between ± 1 . 

By equating Uie coefficients of n® on both .sides of equation (12) 
we get 

+ ? sin«6 , 2-4 8in«fl, 2.4.6 sin»> . , , 

3 2 ^3.5 3 3 - 5 - 7 4 

which may also be written in the form 

(arc sin xY- ^ sfi + .* *:* ^ + * -• !t + . . . 

32 3.53 3.5.74 

when X is bctwc^cn ± i. Differentiating this equation with regard 
to X, we get 


arc sm x 


2.4. (\ 


y + . 


= x-Y 

VI -A* 3 ^-5 3 •.'>■7 

if we put arc sin x arc tan y, this equation bi.‘comes 


arc tan y = 


I ' 3 I -f y* ' 3 - 5 Vi 4 ->'‘-/ ^ 

This equation was given with two proofs by Euler in the Nova acta 
for 1793. 

It can be shown that if mod x c i, tlicn for any such real or 
complex value of x, a value of log,.(i 4- x) is given by the sum ol’ 
tin? s€^rie.s a*’ — A'®/2 -f Ar*73 — . . . 

We then have 




3 ) 


1 log 1 .14 _ .r + ^ + y + + . . . ; 

2 I — AT 3 5 7 


x^ , x^ 


GreiFOry*s 

Serlee, 


put ly for X, the left side then becomes iflog (i ty) — log (i — ly)} 
or i arc tan y ± mir; 

hence arc tan y + nw = y — 4- 4- . , . 

3 5 7 

The scries i.s convergent if y lies between ± x ; if we suppose arc 
tan y restricted to values between ± Jtt, we have 

arc tan y =s y — 4- i- — , . (24) 

which is Gregory’s series. 

Various series derived from (24) have been employed to calculate 
the value of ir. At the end of the 17th century w was calculated 
to 72 places of decimals by Abraham Sharp, by "means « 
of the series obtained by putting arc tan y w/ 6 , ^ 

y “ 1/V3 (24)- "The calculation is to be found in 

Sherwin's Mathematical Tables (1742). About the same 
time J. Machin employed the series obtained from the enuation 
4 arc tan 4 ~ arc tan = Jn to calculate n to 100 decimal 
places. Long afterwards Euler employed the series obtained from 
Jit *= arc tan J 4 - arc tan J, which, however, gives less rapidly 
converging scries (Jntrod., Anal, tnfin. vol. i.). T. F, dc I-agny 
employed the formula arc tan 1/V3 — »/0 to calculate » to 127 
places; the result was communicated to the Paris Academy in 
1719. G. Vega calculated ir to 140 decimal places by means of the 
scries obtained from the equation = 5 arc tan f + 2 arc tan 
The formula Jir ^ arc tan J 4- arc tan | 4- arc tan i was used by 
J. M. Z, Dasc to calculate ir to 200 decimal places, w. Rutherford 
used the equation ir = 4 arc tan | — arc tan 7V + tan 
If in {23) v,*e put y i and we have 

* = 8 arc tan 4 + 4 arc tan f = 2-4 |i + I . ^ -L + . . .1 

+ - 56 (i+£. ® )®+ ...], 

\ 3 100 3.5\iOf}/ j 

a rapidly convergent series for x which was first given by Hutton 
in Phil. Trans, for 1776. and afterwards by Euler in i^oea aeta for 
1 793. Euler gives an equation deduced in the same manner from 
tlxe identity x ^ 20 arc tan f H- 8 arc tan ^ , The calculation of wham 
been carried out to 707 places of decim^s ; see Proc. Roy. Sac. irols, 
xxi. and xxii. ; also Circle. 
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27 . Wc shall now obtain expressions for sin x and cos x as 
iuiinite products of rational factors. We have 


sin as 2 sin ^ sin f-dlT j 
2 2 


* 2 * sin - sin 


.V -r tr 




PaetaritM" 

Uott of Sloe 
ond GoMiao, 

4 4 

proceeding continually in this way with each factor, we obtain 

smx== 2 *‘-» sin^ vsin- sin . . . sin-lJl-^-'” 

n n n n 

where n is any positive integral power of 2 . Noavt 

sin f+J? sin£±»L^. = sin ?- sinlEEI = sin^t* _ sin* *, 
n ft n n n n 


and 


sin^i?jr=cosf. 
n n 




ricncc the above may be written 

sin X = sinf (sin- ^ — sin**^ Ysin‘-» — sin--^V , . 

n\ n n/\ n nJ 

(sin* — sinS-'jeos^, 

\ n nJ n 

where = Jk =t i . Let .r be indefinitely small, then we have 

I - r_lsm*'sin*55...sin*i': 
n n n n 

hence 

su. - * si. * cos^;( I - - 4L ^ ”) ...(•- 

n n\ sin-*ir/«/V sm* 2 ir/«/ \ am^kitln/ 

Wc may write this 

si. s. = n sin ^ cos i - "‘5^') . . . (i _ */« )«, 

n n\ sin^ir/M/ \ mx^mrlnJ 

whore U denotes the product 

/ sin® xln^ \ / sin® x/n \ / sin® a /m \ 

\ sin® m" V I ir/« /V sin® V« *-f- 2 ir/// / ” \ w/m j ' 

and m is any fixed integer independent of «. It is nece.ssar 3 ^ when 
wc make n infinite, to determine th(} limiting value of the quantity 

i?; then, »nce the limit of is and that of 

n sui xjn cos x/n x 

!!iL’"filimunity, wehaw 
mx/n 

sin X 

X 

'rUe modulus of A’ — i is less than 

sin® w -f ^ hin®~Air/«) 

where p mod. sin A'/w. Now - i -}. positive ; 

hence mod. (A — i) is less than exji. {p®(coscc® lin -f ix/w . . . -|- 
cosec® kv/n) — i, or than exp. -f i)® + • • • + — i, or 

than exp. {p*n®/ 4 W®} — i. Now p® = sin® a/w . cosh® fijn -1- cos® a/n . 
sinh* /S/n, if at = a 4- ] or p® — sin® a/v 4- iiinh® i 8 /M. Hcmce 
lim^ ^ “ a* 4 - /S’**, ^ pw -- mod. x. It follows that 

niod.^^p, (/f — i) is between o and exp. {(mod, xnfi) — i, and 

the latter may be made arbitrarily small by taking m large enough. 
It has now been shown that sin x x{i Af®/ir)(i — Ar®/ 2 ®ir®) . . . 
(j — x^lm*o^li +f«), where mod. decreases indefinitely as w is 
increased indefinitely. When m is indefinitely increased this 
l^comea 

si. * » 4* " SX* - 

This has been shown to hold for any real or complex value of x. 
The expression for cos x in factors may be found in a similar manner 

by means of the equation cos a; := 2 sin 

be deduced thus 

_4X*\ 

«r, we for sinh x, cosh x as 

' '-J* \ ■'■i'mmrn/ ^ \ 


In the formula for sin at as an infinite product put a Jit, we 
then ;:ct i ^ ‘ ^ ; if wc slop after 2 m factors in the 

2 2 . 2 . 4 . 4 . i* . . . ' 

numeriit(»r and denominator, wc iibtain the approximate equation 

or rrr: where n is a large integer. Tliis rx 

pression was obtained in a (pute different manner bv Wallis (Anth- 
metica htfinitontm, vol. i. ol Opf^,). 

28 . VVe have 


sin (a* { 
sin ,v 


SvrhB tor 
Cot, Co»§€, 
Ton mod 
Ssc. 


■''t'+i.) 

or cos y 4* >*in >' col x 

“ ( ■ i )(‘ + .. f J(' + + 7+^)(‘ + ;r- • ■ • 

liquating the coefiicients of the lir.st ])owcr of y on both sides wr 
obtain the scries 


col X 


I r , I . 1 .1 


4-. 


( 27 ) 


A .V j- n .V •— rr ,V 1 2x X -- 4ir 

From this wc may ilcdiice a corroi^liondi'ig scries for cniscc x. (or, 
since cos(‘c x •• cot .J,v - cot .v, wc obtain 

1 1 


1 I I 

cosec X = - — 

.V A'-i X A 


j ‘ 4. * _. * ... ^ J. 

‘ .ii' I 2»^ A 2x A 1 3X A—.iji 


U'») 


15v resolving into factors we should obtain in a similar 

cos X 

manner the serit‘s 


tan X -- 


2 .r rr j 2 .V ^ .jir ) .IV ^ 5x~i.v ')X2 j .v 


I ( 20 ) 


• It"] 


r-l^cos or may 

4 4 


cos A = 


Sin 2A 
2 sin A 


and tficncc 

secA. tan (^ I 'M ■ laii . 1 -- " | 

\4 2 / ir 2A X I 2A 3X*- 2.V j 2A 

'riiesc four formulae may also be diu’ivcd from tlic )>rodiict foninilar 
lor sin A' and cos a by taking logarithms and tlicn tlilierenlial 
ing. Glaislicr has ]»roved tluun by resolving the e.Kprc.ssions for 
cos A/.sin A and r/sin a ... as products into partial fraction.s (s«it 
Ouart, Journ. Math., vol. xvii.), Tlie scries for c<>t a may aJ.so be 
obtained by a couliiiiied use of the c(|uation cot; a J jeot jA (- 
cot }(a 4 - x)} (see a paper by T)r Schrdier in Sch]6miJcli's"/cif.';cMrf/<, 
vol. xiii.). 

Various .scries for x may be derivtfd from th(^ serii's ( 27 ), ( 28 ), 
( 29 ), ( 3 ^ 0 . from the series obtained by differentiating them 
ones or more times. I'or example, in the formulae ( 27 ) 
and ( 28 ), by ])UlliMg a - x/n we get 5er/0s tor 

rr f i , r i . I 1 derived 

rrr^n Ian [ 1 - . } . . . } 

n \ n — j M I 1 2 «— -I 2«*| i f 


r=rn .sin ( I -|- 


\ . 


from SerIcK 
tor Cot mod 
Coeec. 


w I M — I M -I- 1 " in — I ^ 2 n -f i ' ^ 

if wc pul « 3 . these become 

Jiy dillerentiating (27) we get 

= ^ + --J, + 4 . . . : 

put X *, and wc Kct *“ = of i + ' 4 4 . ' 4 . . 

h \, 5 ‘J 7 - 11 - ) 

These .series, among others, were given by Glaishcr (Quart. Jow'it. 
Mat/i., vol. xii.). 

29 . Wc have sinh xa irxP( i 4 tosh xa ’^p(i -f - \ ; 

V n®/ V (2« ( I)®/ 


if we differentiate therse formulae after taking loga- 
rithms wc obtain the seric.s 


2A 


coth XA — — - 


■" i» -I - 3 * 4 . ** 


(2« ( I)® 

Some of 

Certmio 

Serlee, 


lanh xA ■ 


! 4. » J I _ . 

1 “ f ^ . 3 ® 4 ^ 5 * + ^ ■ 


These series were given by Kummer (in Crelle's Journ., yol. xvii.). 


The sum of the more general scries . . 




fin _j_ x'in '£in >J_ ' ^'J/j -U a®" 

4- . . . , has been found by Glaishcr (Proo. Land. Math. Soc., vol, vii.). 
If U**» denotes the sum of the scries i- 4 - - 4- ~ 4- • • •» that 

gw 
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of the series -L 4- X + , and that of the series 

1 *** 3''* 5'" 

Sum» of X — L 4. X, — L 4- , , we obtain by taking loga- 

Powmnmi 3*^ ^ 5 "* 7 '" 

R^elpncmlB rithms in the formulae (23) and (26) 

C'K' !.»!(»»«,.)- i 7^3'+! ir.(S)‘+ 

and differentiating these series we get 


i cot AT 


1 X — IL^x — — ... 

2 Af ir^ ir^ ir« ' 


2 2Ar ir'’ ir^ ir” ' ^ 

1 tan Af sss 2“Ar 4- 2%*’’ 4- 4 - • . . • (32) 

2 ir ir^ iTfl 

In (31) « must lie between i w and in (32) between + Jir. Write 
equation (30) in the form 

' (2n 4" I . iir)“ — Af® 

and expand each term of tins series in powers of then we get 

( 33 ) 

IT r* ir® 

where x must lie between ± \ir. By comparing the series (31), (32), 
(33) with the expansions of cot x, tan x, sec x obtained othciwise, 
we can calculate the values of V^, . . V^, V^, . * and Wj, W,,, . . . 

When has been found, V„ may be obtained from the formula 
2 **V** = (2« — i)C/„. 

For Lord Brounkcr's series of w, see Circle, It can be got at once 
ConilnuBd putting in Euler's 

PMtar* theorem=.l-i + r.J 

torn, a h c « I 6 — ^* 4 - 

Sylvester gave {Phil, Ma%.^ 1869) the continued fraction 


ir ^ I 4._i^ 1.2 2.3 3.4 . 

2 j 4 - 1 4 " * 4 - I 4 - * 

which is equivalent to Wallis's formula for ir. This fraction was 
originally given Viy Euler (Comm. Acad, Petropol. vol. xi.); it is 
also given by Stern (in Crelle's Journ. vol. x.). 

30. It may be shown by means of a transformation of the scries 

Contlmod for cos x and SILf that tan x tt JL Xl . . 

Proctlonx ^ i— 3 — 15— 7 

torTrIgoaom This may be also easily shown as follows. Let 
motrlcMl y — coH^/x. and let y\ y"... denote the differential 
PuaetiottM* coeflicients of y with regard to x. then by forming these 
wc can show that ^xy" 4- 2y' 4- y « o, and thence by 
Leibnitz's theorem wc have 

4 - ( 4 « 4- + 4 - =* o. 

Therefore = - 2 — ,, s» — 2(2^ 4- i) -X^ — ; 


hence — 2 six cot ~ 2 — —1^. — 

Kcphicing ^/x by x wc have tan x 


4 X 


14 ■ 


— 6 10 — 

X A*- 
“ ” 

Euler gave the continued fraction 

t;iTi wv X («® — 1) tan®Af (»'-’ — 4) lan®A' (if® — 9) tan^A' 

r- “■7-^ 

this was published in M^m. de Vacad, de St PMfiVsh, vol. vi. Glaisher 
has remarked {Mess, of Math, vols. iv,) that this ma>* be derived 
by forming the diflerential equation 

(i — — (2m 4- 4- (n® — m®)y(''') bbo, 

where y « cos (« arc cos x), then replacing x by cos a‘, and proceeding 
as in the former case. It we put ti = o, this becomes 

Y « X tan'% 4 tan®A* 9 tan®.v 
I 4 -' 3 H- 5 -f 7 -f 

whence we have 

»rctan;r-JL_^Liif 221. . . + 

» + 3 + 5 + 7 -I- 2t» + I + 

3T . It is possible to make the investigation of the properties of the 
sitrtple circular functions rest on a purely analytical basis other than 

n ouc indicated in § 22! The sine of x would be 

HUroiy * 

Analytleal defined as a function such that if a' «= / . 

Troatmoat / ^ v(j^ .V") 

^Circular then r — sin x; the quantity would be defined to 

Puaetioa^* 2 

be the complete integral j XL_. We should then have 
0 s' [I — )'“) 

1 — ;r =» / .-t-XJL--.. Now change the variable in the integral 

2 J.>sH^-^ , 

to g , where y® 4 - a® » i, we then have ~ - at = /^_ j!i. . and 

2 ./oV(i-"-?-V 


g must be defined as the cosine of x. and is thus equal to 
sin (Jir — x), satisfying the equation sin® x 4 ~ cos® x 
Next consider the differential equation 


d\> _i dg 


o. 


This is equivalent to 

d{y>^{i - ^) 4- - y'^)} = o ; 

hence the integral is 

y^l{i — -j®) 4- g^J(l — y®) = a constant. 

The constant will be equal to the value « of y when .?« o; 
whence y ^/(i — -sr®) 4- A'^,/(i — y®) ■= w. 

The integral may also be obtained in the form 

yg - ^/(I - y®) x/(x - g^ * n/(i - 

T dy e, dz ^ (** du 

we have a 4- 8 =» 7, and sin 7 «« sin « cos $ 4- cos a sin 

cos 7 cos o cos /3 sin a sin $, 

the addition tlieorcms. By means of the addition theorems and 
the values sin Jir = i, cos jir = o we can prove that sin (Jir 4- at) = 
cos AT, cos (iir 4“ at) s= — sin x; and thence, by another use of the 
addition theorems, tliat sin (ir I* at) — — sin a^ cos (ir 4 - at) — cosAf, 
from which the periodicity of the functions sin x, cos x followSL 

We have also [ ... . . m ~ t log. { v/(i - )'“) + <y} ! 

J V J 7 

whence log^ { ^(t - y®) 4- ly} 4- log^ { ^/(i — 4- 12} =* a constant, 

Therefore {>^(1 - y®) 4 - iy{s^{^ — g'^) 4 - iz\ — s/{i w®) 4 - *«, 


since 1/ y when z o * whence wo have the equation 

(cos a 4' I sin a) (cos $ 4 - 1 sin $) — cos (a 4- )8) 4- « sin (a + /S), 
from wliich Dc Moivre's theorem follows. 

References. — Further information will be found in Hobson's 
Plane Trigonometry ^ and in Chrystal’s Algebra, vol. ii. For further 
information on the history of the subject, see Braunmiihl's Vor- 
Usungen iiber Geschichte der 'Trigononietrie (Leipzig, 1900). (E. W. H.) 


TRIGONON, a small triangular liarp, occasionally used 
by the ancient Greeks and probably derived from Assyria or 
Egypt. The trigonon is thought to be either a variety of the 
sarnbuca or identical with it. ^ A trigonon is represented on one 
of the Athenian red-figured vases from Camciros in the island 
of Rhodes, dating from the 5th century B.c., wdiich arc preserved 
in the British Museum, The triangle is here an irre^lar one, 
consisting of a narrow^ base to which one end of the string was 
fixed, while the second side, forming a slightly obtuse angle with 
the base, consisted of a wide and slightly curved sound-board 
pierced with holes through which the other end of the strings 
passed, being either knotted or wound round ])egs. The 
third side of the triangle was formed by the strings themselves, 
the front pillar, which in modem European harps plays such an 
important part, being alwa}’s absent in tliese early Oriental 
instruments, A small harp of this kind having 20 strings 
was discovered at Thebes in 1823. (K. S.) 

TRIKKALA (anc. Triha), a tovm of Greece, capital of the 
department of Trikkala, and the sec of an archbishop, 38 m. 
W. of Larissa. In winter, when great numbers of Vlach herds- 
men take up their quarters in the town, its population exceeds 
that of Larissa. It has the appearance of a Mussulman 
town on account of its mosques (only two of which are in use) 
and it is a centre of trade in wheat, maize, tobacco and 
cocoons. The town was in ancient times a celebrated seat of 
the worship of Aesculapius. Pop. (1889), 14.820; (1907) 17,809 ; 
of the department, 90,548, 

TRILEMMA (Gr. rpeii, three, sometliin^ taken), in 

logic, an argument akin to the dilemma (q,v,), in which there are 
three possibilities. By getting rid of two, the third is proved, 
provided the original three exhaust the number. The terms 
“ tetralcmma (four possibilities) and “ polylcmma ’■ (many) 
have also been used. 

TRILOBITES» extinct Arthropoda, formerly classified with 
the Crustacea, but of late years relegated to the Arachnida 
{g,v,\ which occurred abundantly in seas of the Cambrian and 
Silurian periods, but disappeared entirely at the close of the 
Palaeozoic epoch. Both their origin and the causes which 
led to their extinction are quite unknown. Widely diver- 
gent forms make their appearance suddenly in the Cambrian 
period amongst the earliest known fossils; and the high per- 
fection of structure to which they had at that time attained 
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implies the antecedent existence of much simpler types^ and refers 
the origin of life to a date immeasurably distant from that at 
which we have actual proof of the existence of animal and 
vegetable organisms. 

However different in structure Trilobitcs may be, they all agree 
in possessing a head-shield usually scmi-circular in shape, which 
results from the fusion of apparently h\'e segments, and bears, 
except in some blind forms, a pair of large renilorm compound eyes 
like those of the king-crab (kiphosuva). This head-shield is suc- 
ceeded by a varying number of free segments, each of which con- 
sists of a medium convex tergal piece and a ])air of arched lateral 
plates, the pleura, of which there is one on each side. The terga and 
pleura of each individual segment overlap those of tlic segment 
that serially succeeds it. The mid-region of the body, composed 
of jointed Mgments, is followed by a larger or smaller region con- 
sisting of fused segments and termed the pygidium or caudal shield, 
which in some cases is as large as the head-shield itself, in other 
cases much smaller. When the pygidium is large and composed 
of many segments, the number of free body segments is correspond- 
ingly reduced, and vice versa. It is with Ves|^t to this number of 
segments that respectively constitute the pygidium and the mid- 
region of the body that trilobitcs differ mok markedly from each 
other; and it is a singular fact that the extremes in structural 
organization in this particular to be met with in the Trilobita are 
found side by side in strata of Cambrian age. In Patadoxides, 
for example, there are about twenty freely movable segments 
followed by a very short and small pygidium, wiiereas in Agfiostus 
the freely movable segments are reduced to two and the pygidium 
is as large as the cephalic shield. In this genus the numl)cr of 
segments composing the pygidium is obscured, as also it is in the 
genus lllaenus, which lias as many as ten movable segments pre- 
ceding tlie large semi-circular pygidium; but in such forms as 
Ogygia and Asaphus, which have about eight free segments, the 
sutural lines on the pj^gidium indicate that it is composed of about 
a dozen or more segments. Somewhat resembling Agnostus is 
Microdiscust with four movable segments and a large pygidium 
consisting of about five fused segments, the lines of union between 
the latter being clearly indicjited. 

The tergal and ph; elements of the pygidium are generally 
well njttlkcd. They arc also well marked on the cephalic shield, 
the tergal elements being represented by a median axial elevated 
area showing indistinct signs of segmentation, and a lateral unseg- 
mented plate, the gena, which carries the eyes. The postero- 
lateral axigle.s of tlio gena are commonly produced into spiniiorm 
processes, which may project backwards bej'ond the middle of tlic 
body as in Paradoxides, or considerably beyond its posterior termina- 
tion as in TnnucUus or Antpyx. The latter is further remarkable 
for having the median area of the head -shield, the fiabeMtm, prutluced 
into an anteriorly directed spike. 

For many years only the dorsal surface of Trilol)itcs was known, 
nothing having been ascertained of the ventral surface and appen- 
dages. Comparatively recently, however, specimens have been 
obtained with the ventral surface exposed, revealing the number 
and structure of the limbs. A pair of the latter was articulated 
to the sides of a moderately wide dorsal plate on each segment of 
the body, and similar limbs wore attached to the ventral surface 
of the li^d -shield behind the mouth. Eacli of these limbs was two- 
branched, the external branch consisting of a slender fringed tlagcllum 
possibly respiratory in function, and Uic inner of a normal jointed 
ambulatory leg. These two branches aro.se from a common basal 
segment or coxa, the inner surface of which was produced into a 
strong process underlying the external area. In liie region of the 
moutli the basal segments were armed with teeth and subserved the 
purpose of mastication. As in all Arachnids there is only a single 
pair of appendages in front of the mouth, and these were one- 
branched, long and filiform and acted as antennae. Under the 
pygidium or caudal shield the appendage.s were much shortened, 
and their main branch consisted of broader and flatter segments than 
those of the preceding limbs. 

Such was the structure of the appendages in Trilcbitcs belonging 
to the genus Triavthrus; but considering the great structural differ- 
ences &at obtain between Triarthrus and many other genera, it 
would be rash to assume that there were not corresponding differ- 
ences in the structure of the limbs. It must not indeed be assumed 
that those of the first pair were in all cases antenniform. 

It is probable that no satisfactoiy classification of the Trilobites 
will be proposed until the limbs of most of the genera have been 
examined. Up to the present time all attenmts to arrange the 
genera in natural and dennable groups have failed to meet with 
general approval ; and this criticism must tje extended to Beecher's 
subdivision of class into three orders, named Hypoparia, 
Ik-c^aria and Opisthoparia, based upon the form and position 
of a groove, the so-called genal suiure, which marks the lateral 
portion of the head-shield. In the majority of Trilobitcs this 
groove passes backwards from the anterior or anterolateral edge 
of this plate to its posterior or poatero-lateral border, dividing it 
into an inner portion continuous with the flabellum and fused tergal 
regions, and an outer portion bearing the eye. Those genera, like 


Paradoxides, Olenus, Asaphus, Phillipsia and others, in whioli 
tWs groove cuts the posterior edge of the head-shield on the inner 
side of its angle are referred to the Opisthoparia ; those, like Dalma- 
nites and Phacops, in which it cuts the lateral border in front of tlie 
posterior angle, belong to the l*roparia. But in certain genera, 
like Conocoryphe, Calymmcne and Triarthrus, it cuts the margin 
of the head-shield so close to the posterior angle tliat the distinction 
between the two groups practically breaks down. To the Hypoparia 
belongs a comparativefy small number ol genera, like Irtnuchus 
and Aquastus, in which tliis groove or genal suture is beneath the 
margin of tlie head -shield and docs not appear upon it.s upper 
surface. 

In external form Trilobitcs arc not unlike Isc^pod Crustaceans, 
especially the terrestrial SDcciLs commonly culled “ woodlice 
and until the nature of their appendages was known, it was 
thought by some authorities that the two group-s might bo re- 
lated, Like the woodlice they were capable of rolling themselves 
up into a ball, many specimens having been found fossilized 
in this state, with the pygidium pressed tightly against the 
head-shield. There Is very little doubt that they lived at the 
bottom of the sea, feeding upon worms or other soft marine 
organisms, crawling slowly about the sandy or muddy bottom 
and burying themselves beneath its surface when danger 
threatened. That these animals were widely distributed in 
former times is proved by their ocx'urrcnce at the present day 
in palaeozoic fossiliferous strata both of the northern hemi- 
sphere and of Australia; and despite the fact that their remains 
have not been found in rocks of the Mesozoic or Kainozoic 
epochs, it w^as conceived to be possible that living specimens 
might be dredged from the soa floor during the exploration 
of tlie ocean depths tindcrlaken by the “ Challenger*’ expedi- 
tion. Needless to say this faint liopc was not borne out by 
results. (F. I. P.) 

TRIM) a market towm and the county town of Co. Meatli, 
Ireland, on the upper waters of the Boyne, 30 m, N.W. by W, 
from Lublin on a l)runch of the Midland Great Western railway. 
Pop. (1901), 1513. The county buildings arc here; monthly 
fairs are held, and there is considerable trade in corn and flour; 
but the chief interest of the town lies in its historical UwSsociations 
and remains, enhanced by a lieautiful .situation. It was the 
seat of a very early Ihshopric, A Norman tower, called the 
Yellow Steeple, is supposed to mark the silo of St Patrick’s 
Abbey t)f St Mary. Two gates remain from the old town walls. 
King John's Castle (incorrectly so called, as this monarch only 
resided here on the occasion of a visit) was originally founded 
by Hugh de Lucy in 1173, but a later date i.s assignable to tlie 
greater part of the magnificent moated building, of which the 
keep, flanking turrets, drawbridge, portcullis imd barbican, 
still tc.slif}’ to its former strength, which was augmented by its 
frontage to the river. Other smaller fortified buildings are 
Talbot’s and Scurlogstown Castles; the former erected by Sir 
John Talbot, lord lieuteuant of Ireland in 1415— afterwards 
carl of Shrewsbury, the latter dating from 1180. About a mile 
east of the towm, the ruins of the abbey of St Peter and St Paul 
occupy both banks of the river. ’I’hesc include the transilional- 
Norman cathedral on the north bank, and a castle, guarding the 
cro.s.sing of the river, on the south, together with a chapel and 
other remains. North of the town ruins nui)' be seen of a Domini- 
can friary of the 13th century. The tower of the old parish 
church dates from 1449. In the annals of Trim manv famous 
names have a place: Humplircy of Gloucester and henry of 
Lancaster were imprisoned here by Richard II. before Henry 
came to the throne; and Richard, duke of York and father of 
Edward IV., held court at the castic, where also several Iri.sh 
parliaments met until the middle of the isth century; and a 
mint was established in 1469. The residence in a house in 
Dublingatc Street of the famous duke of Wellington is com- 
memorated by a Corinthian column and statue. Trim is 

G overned by an urban district council. It was incorjiorated by 
Idward 111 ., and returned two members to the Irish parliament 
until the Union in 1800. 

TRIMMER) JOSHUA (1795-1857), English geologist, was 
bom at North Cray in Kent, on the iitb of July 1795. He 
was son of Joshua Kirby Trimmer of Brentford, and grandson 
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of Mrs Sarah Trimmer (1741-1810), authoress of the Story oj 
the Robins (1786). At the age of nineteen he was sent to North 
Wales to manage a copper-mine for his father; subsequently 
he was placed in charge of a farm in Middlesex, where he acquired 
a knowledge of and an interest in soils; in 1825 he became mana- 
ger (for his father) of slate quarries near Bangor and Carnarvon, 
and in this district he remained for many years. He discovered 
the marine shells in the drift of Moel Tryfacn. During the 
years 1850 to 1854 he was engaged on the Geological Survey, 
unci surveyed parts of the New Forest in Hampshire. He died 
in London on the i6th of September 1857. 

He published memoirs on the Origin of the Soils which cover the 
Chalk of Kent] On the Geology of Norfolk, as Illustrating the Laws of 
the Distribution of Soils (1847); and Proposals for a Geological 
Survey, specially directed to Agricultural Objects (1850); in this 
respect he was a pioneer in agricultural geology. He was author 
also of a useful work Practical Geology and Mineralogy (1841) 
Obituary by J. I£. Portlock, in Quart, Journ. Geol, Soc, (1858). 

TRIMONTIUM, the name of a Roman fort at Newstead, near 
Melrose, Scotland, close under the three Eildon Hills (whence 
the name trium moniium). It was an advanced post of the 
Romans towards Scotland both about 80 a.d. and after, and 
again (after an interval of evacuation) from about a.i>. 140-180. 
Excavations during the last four years have yielded finds 
of almost unique importance. These include tlu^ foundations 
of several successive forts, one above the other, which throw 
much light on the character of the Roman military post; an 
unparalleled collection of Roman armour, including ornate 
helmets, and a good series of coins and datable pottery. The 
whole illustrate the histor}^ of the Roman army and that of 
Roman Scotland very remarkably and to an extent equalled by 
no Scottish site as yet explored. 

See the rqiort published for the Society of Antiquaries of Scotland 
by the excavator Mr James Curie. (F. J. II.) 

TRINCOMALEE, a town and former naval station on the 
north-east coast of Ceylon, 100 ni. N.E. by N. of Kandy. Pop. 
(1901), 11,295. It is built on the north side of the bay of Trin- 
comalce, on the neck of a bold peninsula separating the inner 
from the outer harbour. There is a lighthouse on the extremity 
of Foul Point at the southern side of the bay, and another on 
the summit of Round Island. The innt'r harbour is landlocked, 
with a safe anchorage and deep water close to the principal 
wharves; the outer harbour has an area of about 4 sq. m. 
with a depth of about 70 fathoms. With its magnificent 
harbour — one of the five or six greatest natural harbours in 
the world — it used to be the headquarters of the admiral com- 
manding on the East Indian station, w'ilh a garrison of infantry 
and British artillery. The breadth of the streets and esplanades 
somewhat atones for the mean appearance of the houses, but 
the town generally has a gloomy and impoverished aspect. 
Pearl oysters are found in the lagoon of Tambalagam to the 
west of the bay. A steamer from Colombo calls weekly with 
and for passengers and cargo. Average annual rainfall, 62} in; 
average temperature, 8 r 2° F. Some tobacco, rice, and palm are 
grown in the district. 

Attention was directed to the importance of Trincomalee as a 
naval base in 1896, when a commission of offit'crs recommended 
its being turned into a modern fortress. The work was com- 
menced in 1898 and finished in 1904. All the batteries were 
rebuilt and fitted with modern appliances. The whole area 
was connected with cable and telephone communication, and 
armed with the latest type of guns ; and the fortress was supposed 
to be impregnable; but in the following year the station was 
abandoned, the naval yaid closed, and the military garrison 
withdrawn. A man-of-war is still kept in Trincomalee Harbour, 
to work the defences. 

The town was one of the first settlements of the Tamil race 
in Ceylon, who at a ver}^ early period erected on a height at the 
extremity of the peninsula, now crowned by Fort Frederick, a 
temple dedicated to Konatlia, or Konasir, named the “ temple 
of a thousand columns.*’ The building was desecrated and 
destroyed in 1622, when the town was taken by the Portuguese, 
who made use of the materials for the erection of the fort. The 


town was successively held by the Dutch (1639), the French 
(1673), the Dutch (1674), the French (1782), and the Dutch 
(1783). After a siege of three weeks it surrendered to the 
British fleet in 1795, and with other Dutch possessions in Ceylon 
was formally ceded to Great Britain by the Treaty of Amiens in 
1802. 

TRING) a market town in the Watford parliamentary divi- 
sion of Hertfordshire, England, 31 J m. N.W. by W. from London 
by the London and North Western railway. Pop. of urban dis- 
trict (1901), 4349. It lies on the western slope of the Chiltern 
Hills, close to the entrance to a narrow valley which pierces 
them, and forms one of the highways through them to London, 
carrx'iiig the railway, the Grand Junction Canal, and a main 
road. The church of St Peter and St Paul shows fine Per- 
pendicular work, especially in the ornate interior of the nave. 
Industries include straw-plaiting and the weaving of canvas 
and silk. The Rothschild Museum, erected in 1889, contains an 
extensive natural history collection. Living wild animals are 
also kept in a neighbouring paddock and cages. The road 
which passes through Tring and along the face ot the hills 
represents the ancient Icknield Way, and there may have been 
a Romano-British village on the site of Tring. 

TRINIDAD, the most southerly, tind with the exception 
of Jamaica the largest, of the British West Indian Islands. 
Pop. (1901), 236,397. It is situated 6 m. E. of the coast of 
Venezuela, between 10° 3' and lo'" 50' N. and 60° 39' and 62® W. 
Its average length is 48 m., its breadth 35 m. and its area 1754 
sq. m. In shape it is almost square, but it throws off two 
peninsulas westward from its north and south corners. Corozal 
Point projecting from its north-western and Icacos Point from 
its south-western extremity enclose the Gulf of Paria. I’o 
the west of Corozal Point lie several islands, of which Chaca- 
chacarc, Huevos Monos and Monos Caspar Grande are the 
most important. The surface is level or undulating, excepting 
in the north and south where there arc ranges of hills, with 
eastern and western axes, prolongations of the Venezuelan 
coast ranges. Of these the northern is the more elevated 
ridge, its liighcst point being Tucuche Peak (3100 it.). The 
southern hills attain an elevation of 600 ft. A small ridge 
runs east to west by south through the centre of the island, 
from Manzanilla Point to San Fernando, having an isolated 
elevation in Mt Tainana (1028). The hills of the northern and 
southern ranges are furrowed by innumerable ravines, and 
are clad to their summits with dense forests. There are 
numerous small streams, none navigable, and all flowing either 
cast or west. 

In its geology, as well as in its flora and fauna, Trinidad difiers 
little from the mainland, with which it was probably at one time 
connected. There are four mineral springs and several mud 
volcanoes, but the two most striking natural features are the Maracas 
Falls, and the Pitch Lake. The Maracas Falls arc situated at the head 
of a valley of the same name, to the north-east of Port of Spain, 
where the river leaps in a foaming torrent over a sheer wall of rock, 
312 ft. high. The Wteh Lake lies some 38 m. by water south-east of 
the capital, in the ward of La Brea. It is circular in form, about 
3 m. in circumference, and 104 acres in extent. Underground forces 
acting on the pitch cause it to rise in unequal masses, which are 
rounded off like huge mushrooms, separated from one another by 
narrow fissures, in which the rainwater collects and forms pools. 
Near the centre of the lake the pitch is always soft and can Ikj 
observed bubbling up in a liquid state. When the sun is hot the 
lightest footfall leaves an impression and the pitch emits an unplea- 
sant odour. The soil of the surrounding district is charged with 
asphalt, but is very fertile, while the road to the neighbouring port 
of La Brea, running on a bed of asphalt, moves slowlj^ towards the 
sea like a glacier. The lake is worked by a company which exports 
the asphalt to the United States; paying royalty to the local govern- 
ment on evcr>* ton exported. 

The mountain range which runs along the north coast is formed 
of clay-slates, micaceous and talcose schists, and crystalline and 
compact limestones, constituting the group called the Caribbean 
series, the age of which is unknown. The rest of the island is 
composed of Cretaceous, Tertiary and Quaternary strata. The 
Cretaceous beds rise to the surface in the centre and arc flanked to 
north and south by the later deposits. Owing to the rarity of 
satisfactory sections the relations of the various divisions of the 
Tertiary formation arc still somewhat obscure; but they are grouped 
by J. B. Harrison into (i) Na^i^'a and San Fernando beds, = Eocene 
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and Oligocene; (2) Naparima marls « Miocene and (3) Moruga 
series Pliocene and Pleistocene. The Naparima marls consist 
o{ a lower division containing Ghbigerina and an upper division with 
Hadiolaria and diatoms and arc clearly of deep-sea origin. The 
bitumen of the Pliocene and Pleistocene deposits appears to have 
been formed by the decomposition of vegetable matter. Salscs or 
mud volcanoes occur upon the island, but there is no evidence of true 
volcanic action in Tertiary or recent times, except the presence 
of occasional bands of pumiceous earth in some of the Tertiaiy 
deposits, and the pumice in these cases was probably derived from 
a distance. 

The presence of oil in large quantities in Trinidad had been sus- 
pected for many years, and early in the 20th century the govern- 
ment undertook a geological survey to determine the probabilities 
of an industry. This survey revealed the presence of a scries of 
anticlines at payable depths in the southern division of the island, 
and experimental borings by three companies at La Drea and I’oint 
Fortin in the south-west and Guayaguayarc in the south-east proved 
the presence of oil in large quantities, In 1910 the commercial 
exploitation of Trinidad oil was being rapidly pushed forward. 

The soil of the island is exceedingly rich, and well adapted to 
the growth of tropical products, especially of sugar and cocoa, which 
are its staples. The planting of new lands is rapidly progressing, 
the greater part of the unsold' Crown lands (various blocks of which 
have been formed into forest or water reserves) being covered with 
forests, containing a valuable supply of timber. I’oisonous and 
medicinal herbs grow everywhere. Owing to the variety of its 
re.sourccs, Trinidad has suffered less from general depression than 
the other islands in the British West Indies. It exports cocoa, 
sugar, rum, molasse.s, coffee, tobacco, coco-nuts, fruit, timber, dy(^- 
woods, balata gum, india-rubber and a.sphalt. Large qijantitie.s 
of tonga- beans, the produce of the mainland, are cured in bond at 
Port of Spain. The manufacture of bitters (Angostura and odiens) 
is an important industry, as is also the raising of slock. In addition 
Trinidad has a large carrying trade with the neighbouring republics, 
and rivals St Thomas (^.v.) as a centre of distribution for British 
and American merchandise through the West Indies and Venezuela. 

Lying in the tract of the trade winds and being practically a ]iart 
of tile mainland. Trinidad is immune from the vicissitudes of climate 
to which the other Antilles are expo.sed. It is never visited by 
hurricanes and its seasons are regular — wet from May to January, 
with a short dry season in October known as the Indian summer 
and lasting usually about four weeks, and dry from end of January 
to middle of May. The average annual rainfall is (»o-26 in. and 
the mean temperature is 78’b" F. A volunteer force was cstabli.shcd 
in 1879, and now consists of infant^% garrison artillc'iy and three 
companies of Light Horse stationed in I’ort of Spain. San Fernando 
and St Joseph. Elcmcntan" education is given chiefly in the 
state-aided schools of the difTerent denominations, but there are a 
number of entirely secular schools managed by the government. 
The Presbyterian schools are conducted by a' Canadian mission. 
Instniction is free, but in some few schools fees are paid. Agricul- 
ture is a compulsory subject in all the primary schools. Ilighcr 
education is provided by the? Queen's Koyal College, a secular 
institution, to which thtj Pnf.sbytcrian Naparima College and the 
Roman Catholic St Mary’s College are affiliated. Attached to thesi* 
colleges are four scholarsliips of the annual value of ;fi5o for four 
years, tenable at any British university. The religious bodies, botli 
Christian and Pagan are exceedingly numerous. The Roman 
Catholics (with an archbi.shop at Port of Spain) and th(? Anglicans, 
with the bishop of Trinidad at their head, arc the more powerful 
bodies. Of the inhabitants of the island, one-third are J^ast Indians. 
Immigration from India is conducted under government control, 
and the prosperity of Trinidad is largely tluc to the contract labour 
obtained under this system. Of the rest the upi)cr classes art; 
creoles of British, French and Spanish blootl, wliih* the* lower clas.s(?s 
are of pure or mixed negro origin, with a few Chine.s<;. Engli.sh i.s 
spoken in the towns and in some of the country districts, but in 
the north and generally in the cocoa-growing areas a French patois 
prevails, and in several districts Spanish is still in use. English 
money is legal tender, as also is the United States gold currency. 
Accounts are kept in dollars by the general ])ublit:, but in sterling 
by the government. There is a complete sy.stem of main and local 
roads con.structed or under con.struction ; there are alxnit 90 m. 
of railw’ays, and practically all the towns of any size can be reached 
fiom Port of Spain by rail. Steamers ply daily betweim Port of 
Spain and the i.slands at the northern entrance to the Gulf of Paria 
and between San Fernando (the southern terminu.s of the railway) 
and the south-western Ports of the island, while two steamers of the 
Royal Mail Company under contact connect Port of Spain with the 
other parts of Trinidad and Tobago. Port of Spain is also in direct 
communication with Southampton. 

The colony (Trinidad and Tobago) is administered by a 
governor assisted by an executive council and a legislative 
council of twenty members of whom ten are officials sitting 
by virtue of office and ten arc unofficials nominated by the 
Crown. Port of Spain, the capital, ir situated on the west 
coast on the shores of the Gulf of Paria. It is considered one 


of the finest towns in the West Indies, its streets are regular 
and well shaded, its water supply abundant, and an e.\(‘clleut 
service of tramways connects the various quarters of the town. 
It has two cathedrals, a fine block of public buildings containing 
the principal government departments, the courts of justicx? aiul 
the legislative council c.liamher, many other large government 
buildings, a public librar)', and many good shops, while one of 
its most beautiful features is its botanical garden, in W'hich the 
residence of the governor is situated, rhe harbour is an open 
roadstead, safe and sheltered, but so shallow lliat large ships 
have to lie at anchor hidf a mile from the jetties. It is, never- 
theless, the place of shipment not only for the produce (^f the 
entire island but also for that of the Orinoco region. The popu- 
lation is about 55,000. The other towms are San Fernando 
(pop. 7613), also on the Gulf of Paria, about 30 m. south of the 
capital; and Arima(pop. 4076), an inland town 16 m. by rail east 
of Port of Spain. 

Trinidad was discovered by (‘olunibus in i.j(/). It remained 
in Spanish pos.jCssion (although its then cajiital, San Jose de 
Oruna, wxis burned by Sir Walter Raleigh in 1595) until i7(;7, 
w'hen a British expedition from Martinique caused its ca|)iuila- 
tion. It was finally ceded to Great Jkitain by the Treaty of 
Amiens in 1802. 

Sec F. Kvorsh y, The TfimiUul Kcvicwcr (London, 1900); Stark's 
Guide-book and History 0/ Trinidad (Loiulmi) ; the Journal of the 
Jioyal Colonial Institute, ])asMini ; and tor t?«‘oJogy, Cl. I*. VVidl and 
J. G. Sawkins, Report on the tuvloy^y of 'Irinidad (Lon Ion, iKoo); 
J. B. Harrison an<l A. J. Jukes- Browne, " The Oceanic Dcpo.sits 
of Trinidad ** (IJrilisIi West Judies), Quart. Journ. iuud. Soc. 
(London, 1899). Iv- 177 *89; R. J* L. (nippy, “ The Growth of Triiii- 
diul," Trans. Canadian Inst. (i9‘>.‘)), viii. 137-140, with j)late. The 
last pajier gives a list f)l all the more irnportant works and j)apers 
on the geology of the island. 

TRINIDAD, an uninhabited island in the South Atlantic, 
680 m. K. of the coast of Ksjiirito Santo, Brazil, in 20“ 30' S. 
2()" 30' W., 4 tn. long by 2 broad. It is of volcanic formation, 
and lias springs of fresh water. As a possible coaling and tele- 
graph .station in mid-ocean, it formed a subject of contention 
between Brazil and Great Britain in 1895. The dispute was 
settled in favour of Brazil, which claimed on the ground of its 
discovery by Tristan da (imha early in the 16th (entiiry, 
while Great Britain relied on its occupation liy the astrononuT 
Halley in the name of England in the year 1700. About 30 m. 
east are the three islets of Marlin Vaz so named from the 
Portuguese mariner who diseoven'd them about 1510. 

TRINIDAD, a city and the county-seat of f.as Animas county, 
foloradoj U.S.A., in the south part of the slate, about 100 m. S. 
of Pueblo. Pop. (1890), 553 ; : (1900). 5.V15 (<*59 Ion ign-born); 
(1910), 10,204. Trinifl id is served by tlui D( iivcr & Rio Grande, 
the Colorado Southern, the (Colorado & Wyoming, and 
the Atchison, 'J’opeka Santa F6 railways and by electric 
railways to tlie neighbouring coal-mining towns, 'fhe city 
regularly laid out on a hilly site, on both sides of the Purgatory 
(or Las Animas) river, near a picturcs(|ue canyon and mountain 
district, including the StorKJWul) Valley, and at the foot of the 
Raton Mountains, of which the highest peak, J'isher’s (or 
Raton) Peak (9586 ft.), is 1 0 rn . south of 'i'rin idad. 'J’he city has a 
( arnegie library, a Federal building, an opera.hou.se, an amuse- 
ment park, and the San RafaeJ ilo.spital, under the charge of tlu' 
Sisters of Cliarity, A steam heating plant pipes heat to mu.ny 
shops, offices and residences. 'Irinidad is in ac(ml and coke and 
stock-raising region, and alfalfa, frijole and sugar-beets are 
produced in large quantities in the .surrounding region, much 
of which is irrigated. Dry farming has been successfully carried 
on at an experiment farm, established in 1906, 12 m. north of the 
city. Trinidad has railway shops, foundry and machine .shop.s, 
and coking ovens, ships large quantities of coal, has a wool* 
scouring mill, and variou.s manufactures. J'hc municipality 
owns and operates the waterwork.s. I’rinidad was incorporated 
as a town in 1876, and in 1879 became a city of the second 
class. 

TRINIDAD, a town near the southern coast of Cuba, in 
Santa Clara Province, about 45 m. south-ea.st of Cienfuegos, 
and 3 m. from its seaport, Casilda, which lies due south. 
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Pop. (1907), 11,197. There is a small local railway, not con- 
nected (in 1909) with the central trunk line of the island. Tlie 
city lies on the slope of La Vigia hill (900 ft.) amid higher moun- 
tains, and on the banks of the Jayoba (San Juan) river. The 
streets are nairow, broken and tortuous, and the general 
aspect of the town is medieval. There are some attractive 
buildings and a very fine market square. The fine scenery 
in the neighbourhood, and the climate, which is possibly the 
healthiest in Cuba, make the place a favourite resort for natives 
and foreigners. Casilda (pop. in 1907, 1246) has a land- 
locked, shallow harbour; but Masio Day, a trifle farther distant, 
accommodates larger craft; and there arc excellent deep-water 
anchorages among the quays off the coast. The Manuti riycr 
is navigable for about 7 m. inland, and is used as an outlet 
for sugar aiid molasses crops. These and honey arc the 
chief exports; tobacco and various vegetables and fruits are 
of minor importance. Trinidad is one of the seven original 
cities of Cuba established by Diego Velasquez. It was founded 
in 1514 on the coast, but after being attacked by pirates was 
removed inland. It was thrice sacked by English buccaneers — 
in 1642, 1654 and 1702; and in the following years, up to and 
for a time after the Peace of Utrecht (171,3), it maintained ships 
and soldiers. Indeed, throughout the first half of the 18th 
century it was on a continuous war footing against English 
corsairs, making reprisals on British ships and thriving at the 
same time on a large contraband trade with Jamaica and other 
foreign colonies. In 1818 Casilda was opened to legal commerce 
under the national and foreign flags. 

TRINITARIANS, a religious order founded in 1198 by St 
John of Matha and St P'elix of Valois, for the liberation of 
Christian prisoners and slaves from captivity under the Moors 
and Saracens. The two founders went to Rome and there 
obtained the approbation of Innocent III., 1198. The rule 
was the Augustinian, supplemented by regulations of an 
austere character. The habit was white, with a red and blue 
cross on the breast. The Trinitarians are canons regular, but 
in England they were often spoktm of as friars. The first 
monastery and head house of the order was at Cerfroy near 
Soissons. Among the earliest recruits were some Englishmen, 
and the first to go on the special mi.ssion of the order were two 
Englishmen, who in 1200 went to Morocco and returned thence 
to France with 186 liberated Christian captives. This success 
excited great enthusiasm and led to the diffusion of the order 
all over Western Christendom. At the beginning of the i8th 
century there were still 250 houses, and it is stated that there 
had been 800; this, however, includes 43 in Enghind, where 
Dugdalc says he could find traces only of a dozen: so that 
the high figures are probably apocryphal. The first house in 
England was at Mottenden, in Kent, founded in 1224. The 
ordinary method of freeing captives was by paying their ransom, 
and for this purpose vast sums of money were colhteted by the 
'rrinitarians; but they were called upon, if other means failed, to 
offer themselves in exchange for Christian captives. Many 
thousands were liberated by their efforts. In the T7th century 
a reform called the Barefooted Trinitarians w^as initiated, wWch 
became a distinct order and is the only one that survives. 
There arc now less than 500 members. Their headquarters are 
at San Crisogono in Rome. Thiy devote themselves to the 
ransoming of negro slaves, especially children, and a great 
district in Somaliland has been since 1904 entrusted to them 
as a field for missionary work. There were Trinitarian nuns 
and a Third Order. 

The chief modern book on the Trinitarians is Deslandres, LVrdre 
fran^ais des Trinitaires (2 voh. 1903). Sufficient information 
will be found in Helyot, Histoire des ordres religieux (1714), vol, ii. 
chs. 45-50: and in Max Heimbucher, Orden u. Kongreeationen (1907) y 
U.§57. (E.C.B.) 

TRINITY HOUSE, CORPORATION OF, an association of 
English mariners which originally had its headquarters at Dept- 
ford in Kent. In its first charter, received from Henry VIII. 
in 1514, it was described as the “ guild or fraternity of the 
most glorious and undividable Trinity of St Oemeht.” The first I 


master appointed was the founder of the corporation. Sir Thomas 
Spert, comptroller of the navy to the king, and commander of 
the “ Harry Grace de Dieu,” Deptford having been made a 
royal dockyard by Henry VIII., and being the station where 
outgoing ships were supplied with pilots, the corporation rapidly 
developed its influence and usefulness. By Henry VIII. it was 
entrusted with the direction of the new naval dockyard. From 
Elizabeth, who dtmferred on it a grant of arms in 1573, it received 
authority to (Tcct beacons and other marks for the guidance of 
navigators along the coasts of Er^land. In 1604 a select 
class, was constituted called Elder Brethren, the other 
members being called Younger Brethren. By the charter of 
1609 the sole management of affairs was conferred on the Elder 
Brethren; the Younger Brethren, however, having a vote in 
the election of master and wardens. The practical duties 
of the fraternity are discharged by the acting Elder Brethren, 
13 in numl)er, of whom 2 are elected from the royal navy 
and II from the merchant service; but as a mark of honour 
persons of rank and eminence are admitted as honorary Elder 
Brethren. In 1647 the corporation was dissolved by parliament, 
but it was reconstructed in 1660, and the charter was re- 
newed by James II. in 1685. In 1687 a by-law of the Trinity 
House for the first time required an agreement in writing 
between the master and crew of a ship. A new hall and alms- 
houses were erected at Deptford in 1765; but for some time 
the offices of the corporation had been transferred to London, 
where for a while they had a house in Water Lane, Lower 
Thames Street, and in 1795 their headquarters were removed 
to Trinity House, Tower Hill, built from the designs of Samuel 
Wyatt. By an act of 1836 they received powers to purchase 
from the Crown, as well as from private proprietors, all 
interests in coast lights. For the maintenance of lights, buoys, 
&c., they had power to raise money by tolls, the surplus being 
devoted to the relief of old and indigent mariners or their near 
relatives. In 1853 the control of the funds collected by the 
corporation was transferred to the board of trade, and the 
money over which the brethren were allowed independent 
control was ultimately reduced to the private income derived 
from funded and trust property. Their practical duties in 
erection and maintenance of lighthouses, buoys and beacons 
remain as important as ever. Similar functions are carried 
out by the Northern Lighthouse Board and the Irish Lighthouse 
Board, for Scotland and Ireland respectively. They have 
also the care and supervision of pilots. Other Trinity Houses 
established under charter or act of parliament for the appoint- 
ment and control of pilots are at Hull and Newcastle. The 
Elder Brethren of Trinity Masters also act as nautical assessors 
in the high court of admiralty. The corporation has a large 
wharf and repair shop at the mouth of the river Lea, where 
most of the work in connexion with buoying the Thames is 
carried out. 

See W. If. Mayo, Trinity House, London, Past and Present 
(London, 1905); C. R. B. Barrett, The Trinity House of Deptford 
Strond (1893). 

TRINITY SUNDAY, the Sunday next after Wliitsunday. A 
festival in honour of the Trinity had been celebrated locally at 
various dates before Pope John XXII. in 1334 ordered its 
general observance on the octave of Whitsunday. According 
to Gervase of Canterbury, it had been introduced" into England 
by Thomas Becket, archbishop of Canterbury, in 1162. It has, 
how^ever, never been reckoned among the great festivals of the 
Church. From Trinity Sunday onwards all Sundays until the 
close of tlie eccJesiastical year are reckoned as ** after Trinity.” 
In the Roman Church these Sundays are also reckoned as after 
Pentecost.” In the latter case they are described as dommeat 
trimtatis, not to be confused with dominicae post trinitaiis) e.g. 
Dominica sexta post tHnitatis is the same as Dminica sefHina 
tviniitUis, 

TRINObA RECESSTFAS, the name used by modem historians 
to describe the threefold obligation of serving in the host 
(^<f), repairing and constructing bridged (t^c-geweorc), and 
the construction and maintenance of fdrtresses {bwhbot), to 
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which all freeholders were subject in Anglo-Saxon times. The 
obligations are usually mentioned in charters as the sole excep- 
tions to grants of immunities; sometimes, ho\vever, a fourth obli- 
gation {sinpdare praetium contra alium) is reserved, as in the 
charter granted by Wiglaf of Mercia on the 28th of December 
831 {Cod, dip, i. 294). Ceolwulf’s charter of 822 to Arc h- 
bishop Wilfr^ is remarkable, as the military service is there 
restricted to expeditiones contra pa%ano$ ostes (ibid, i. 272). 
The threefold obligation is first mentioned in a Latin charter i 
{i^peditione pontis arcisue constrnctioiic) of doubtful authen- 
ticity, which professes to have been granted by Eadbald of 
Kent in a.d. 616 {Cod, dip, v. 2), but it is not until the 8th 
century that it appears in documents which are generall)' 
admitted to be genuine. Although there were correspond- 
ing obligations in the Frankish Empire which were called by | 
Charles the Bald {aniiqmm et aliarum gentium amsuetudinem), ' 
Stubbs held that the arguments which refer them to a Roman | 
origin want both congruity and continuity. j 

The phrase ” trinod a uecessitas *’ is not to hv found in the Anglo- 1 
Saxon laws and charters; and Scldcn was probably the first historitui 
of eminence who used it. “ Th<^sc throe exceptions,” he says, “ an- ' 
noted by the term of a three-knotted necessity in an old charter 
wherein King Cedwalla granted to Wilfritl, the first bishop 01 ; 
Shelsey in Sussex, the village of Pag;jjiham.'‘ This charter is an 
nth-century coj)y of a lost orij^nal, but the words to wliich S(?lclcii 
referred are plainly written as trimoda neresaitas not trinoda neressitas 
Du Cange gives two examples of th<i word trimoda in medieval Latin, 
in which language it meant ** triple but he cites no medieval 
example of trinoda; and in (dassical Latin the form is unknown, 
while trivodis (ter-nodus, ” triple-luiotted ”) occurs only rarel>' 
(Ovid. i/rr. iv. 1:5; Efli/.i. 575). 

See Du Cange, Glossarmm) W. Stubbs, The Constitutional History 
of England, i. 80, 87; J. M. Kemble, Codex anglo-saxonimSf passim; 
Scldeu, English Janus (London, 1682), p. 43 ; Walter d< Gray 
Birch, CaHularium saxonieuw^ passim ; Facsimih's of Ancient 
Charters in the British Museum, pi. iv. Cotton MS. Augustus, 
ii. 86. (G. J. T.) 

TRIMOVANTES (commonly Trinobantes), a powerful British 
tribe about 50 fi.c.-A.D. 50 dwelling north and north-east 
of London, rivals and neighbours of the Catuvellauni, When 
Caesar invaded Britain 54 b.c. they joined him against their 
domestic rivals and it is possible (though not certain) that 
half a century after Caesar’s departure they succumbed to 
them. Certainly they were conquered by Rome in a.d. 43 
and joined in Boadicea’s revolt in 61. In the tribal division 
of Roman Britain given by Ptolemy their land included (^mulo- 
dunum (Colchester), but nothing more is known of them. But 
their name plays a part in medieval legends and romances. 
There it was interpreted as Troy Novant, the new Troy,” 
and connected with the names of the Trojans Brutus and 
Corincus who were reputed to have given their names to 
Britain and Cornwall. (F. J. II.) 

TRIOLETt one of the fixed forms of vcr.se invented in medieval 
France, and preserved in the practice of many modern litcra- 
ture.s. It consists of eight short lines on two rhymes, arranged 
abaaabah, and in French usually begins on the masculine 
rhyme. The first line reappears as the fourth line, and the 
seventh and eighth lines repeat the opening couplet; the first 
line, therefore, is repeated three times, and lienee the name. 
No more ^ical specimen of the triolet could be found than 
the following, by Jacques Ranchin {c, 1690) : — 

''Le premier jour du mois de mai 
Fut le plus heureux de ma vie ; 

Lc beau dessoin que jo formais, 

Le premier jour du mois de mai ! 
e vous vis et jc vous aimais. 
i ce desscin vous plut, Sylvie, 

Lc premier jour du mois dc mai 
Fut le plus heureux de ma vie.” 

This poem was styled by Mfeage “ the king of triolets.” The 
great art of the triolet consists in using the refrain-line with 
such naturalness and ease that it should seem inevitable, 
and yet m each repetition slightly altering its meaning, 
or at least its relation to the rest of the poem. The triolet 
seems to have been invented in the 13th century. The earliest 
example known ocewrs in the CUomadis of Aden6s-le-Roi 


(1258-1297). The medieval triolet was usually written in lines 
ol ten syllables, and the lightne.ss of touch in the modern speci- 
mens was unknown to those perfectly serious examples. One 
of the best-kno\\Ti is that of Froissart, “Mon coeur s’ebfii 
en odorant la rose.” The rules are laid down in the Art ct 
Science de khethorique (1493) of Henry de Croi, who quotes 
a triolet written in words of one syllable. According to 
Sarrasin, who introduces the triolet as n mo\irner in his Pompe 
fmibre de Kw/wrr, it was that writer who “ remis en vogue ' 
the ancient prt'cise forms of ^'erse, “ par ses balades, scs trio- 
lets ct ses rondeaux, qui par sa mort (1648) retoumaient 
dans leiir ancicn d6cri.” Boilean threw scorn upon the deli- 
cate art of these pieces, and mocked the memory of 06 mcnt 
Marot l^ecause he “ tourna des triolets,” but Marmontcl 
recognised the neatness and charm of the form. Tlu\\ 
continued to be written in France, but not by poets of much 
pretension, until the middle of the 19th century, when there 
was a great revival of their ii.se. 

The earliest triolets in English arc those of a devotional 
nature composed in 1651 by Patrick Carey, a Benedictine 
monk at Douai, wliere he probably had become acquainted 
with what Voiture had made a fashionable French pastime. 
In modem times, the triolet was re-introduced into English 
by Robert Briilges, in 1873, with his - 

” When first we met, we not guess 
That Lo\'e woiihl prove .so hard a master; 

Of mon:i thiiii common friendliness 
When first we mot wo did not guoss. 

Who could foretell tlio sore distresi , 

This irroirievable disaster, 

When first we mot ? — wo did not gueSH 
Thai Love would prove so hard a masliT.” 

Since then the triolet has been cultivated very widely in 
English, most successfully by Austin Dobson, whose “ Rose 
kissed me to-day,” “I intended an Ode” and “In the Sihool 
of Coquettes ” are masterpieces of ingenuity and easy grueo. 
In later French literature, triolets are innumerable; perhaps 
the mo.st gractjful cycle of them is “ Le.s Prunes,” attached 
I by Alphonse Daudet to hi.s Les Amoureuscs in 1858; and there 
' are delightful examples by Theodore de Ban vi lie. In Germany 
the triolet has attracted much attention. Those which had 
been wTitten before his day wtre ftollccled by Friedrich Rass- 
mann, in 1815 and 1817. But as early as 1795 an anthology 
of triolets had been published at llalberstadt, and another 
at Brunswick in 1796. Russmann cli.stingiiishcd three species 
of triolet, the legitimate form (which lins been (Ie.scribed 
above), the loose triolet, which only approximately abides 
by the rules as to number of rhymes and lines, and single- 
strophe poems which more or less accidentally approucli the 
true triolot in character. The true triolet was employed by 
W. Schlegel, Hagedorn, Riickert, Platen and other romantic 
pf)ets of the early 19th century. In many languages the 
triolet has come into very frequent use to give point and 
brightness to a brief stroke of satire; the French newspapers 
are full of examples of this. The triolet always, or at least 
since medieval limes, has laboured under a suspi<rion of frivo- 
lity, and Rivarol, in 1788, found no more cutting thing to 
say of Conjon de Bayeux than that he was “ si rccherch6 pour 
le triolet.” But in the hands of a genuine poet who desires 
to record and to repeat a mood of gnu:cful reverie or pathe tic 
humour, the triolet possesses a very delicate charm. 

See Frioflrich Rassmatm, Sammlung trioleitiscker Spiele (Leipzig, 
1817). (E, G.) 

tRlPHERnaEWAITE, (C.HJ^CH, a hydrocarbon, impor- 
tant as being the parent substance of several scries of exceedingly 
valuable dyestuflfe, e.g, ro.sanilines and malachite greens derived 
from aminotriphenylmethanes, and auriris and phthaleins de- 
rived from oxytriphenylmethanes. It is obtained by condensing 
b6nzal chloride with mercury dijih^nyl (Kekul6 and Fran- 
chimont, Ber,, 1872, 5, p. 907); from benzal chloride or benzo- 
trichlorideand zinc dust or aluminium chloride; from OHforoform 
or carbon tetrachloride and benzene in the presence of aHuminium 
cUoride; and deaniidating di- and tri-ammotri]^exiylmethane 
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with nitrous acid and alcohol ( 0 . and E. Fischer^ Am., x88i, 206, 
p. 1 52). The last reaction is most important, for it established the 
connexion between this hydrocarbon and the rosanilines. Tri- 
phenylmethane is a white crystalline solid, melting at 92^ and 
boilii^ at 358^. It separates from benzene and thiophene with 
one molecule of the “ solvent of crystallization.” On oxidation 
it gives triphenylcarbinol, (CgH5)gC-0H, and reduction with 
hydriodic acid and red phosphorus gives benz^ene and toluene. 
It combines with potassium to give which with 

carbon dioxide gives potassium triphenylacetate, (QHfl)gC*CO.^K. 
Fuming nitric acid ^ives a paratrinitro substitution derivative 
which on reduction gives paralcucaniline; the salt of the carbinol 
formed on oxidizing this substance is the valuable dye rosaniline. 

Considerable interest is attached to the remarkable series of 
hydrocarbons obtained by Gomberg (Ber., igoo, 33, p. 3150, et seq.) 
by acting on triphcnylmethane chloride (from triphenylmethane 
carbinol and phosphorus pentachloride, or from carbon tetra^ 
chloride and benzene in the presence of aluminium chloride) and 
its homologues with zinc, silver or mercury. Triplicnylmcthane 
chloride yields triphenylmcthyl; ditolylphcnylmethyl and tritolyl- 
methyl have also been prepared. They behave as unsaturated 
compounds, combining with oxygen to form peroxides and with 
the halogens to form triarylmcthane halides. Triphenylmethyl 
also combines with ethers and esters, but the compounds so formed 
arc unsaturated. In the solid state triphcnyl is colourless, crystal- 
line and bimolecular. It was thought that it might be identical 
with hexaphcnylethane, but the supposed synthesis of this sub- 
stance by Ullmann and Borsum (Ber„ jgo2, 35. p. 2877) appeared 
to disprove this, although it showed that trijihenylmethyl readily 
isomerized into their product, under the influence of catalysts. 
A.E. T.schitschibabin (Ber., 1908, 41, p. 2421), however, has shown 
that Ullmann and Bor.sum\s preparation was para-ben zhydrol- 
tctraphenylmethano (CflH5)2CH’CflH4'C(CflHfl).,; and the view that 
solid triphenylmethyl is hexaphcnylethane has much in its favour. 
Another remarkable fact is that these substances yield coloured 
solutions in organic solvents; triphenylmethyl gives a yellow solu- 
tion, whilst ditolylphenyl and tritolylinethyls give orange solutions 
which on warming turn to a violet and to a magenta, the changes 
being reversed on cooling. Several views have been published to 
explain this fact. A summary is given by Tschitschibabin (Journ. 
pra/i. Chern., 1907 (ii.), 74, p. 340). It appears probable that the 
solutions contain a quinonoid modificaiion (see Gomberg and Cone, 
Ann., 1909, 370, p. 142). 

TRIPOD (Gr. Tfuwov^, Lat. iripus), in classical antiquities, 
any “ three-footed ” utensil or article of furniture. The name 
is .specially applied to the following ; (1) A scat or table 
with three legs. (2) A stand for holding the caldron used for 
boiling water or cooking meat; when caldron and stand were 
made in one piece, the name was given to the complete ap- 
paratus. (3) A sacrificial tripod, or altar, the most famous of 
which was the Delphic tripod, on which the Pythian priestess 
took her seat to deliver the oracles of the god, the seat 
being formed by a circular slab on the top, on which a branch 
of laurel was deposited when it was unoccupied by the priestess. 
Another well-known tripod was the “ Plataean,” made from 
a tenth part of the spoils taken from the Persian army after 
the battle of Plataea. This consisted of a golden basin, sup- 
ported by a bronze seipent with three heads (or three serpents 
intertwined), with a list of the states that had taken part 
in the war inscribed on the coils of the serpent. The golden 
bowl was carried off by the Phocians during the Sacred War; 
the stand was removed by the emperor Constantine to Con- 
stantinople, where it is still to be seen in the Atmeidan (hippo- 
drome), but in a damaged condition, the heads of the serpents 
having disappeared. The inscription, however, has been also 
entirely restored (see Frazer on Pausanias, v. 299 .seq.). 
Such tripods were usually of bronze and had three “ ears ” 
(rings which served as handles). They also frequently had a 
central upright as support in addition to the three legs. Tripods 
are frequently mentioned in Homer as prizes in atWetic 
games and as complimentary gifts, and in later times, highly 
decorated and bearing inscriptions, wy served the same purpose. 
They were also used as dedicatory offerings to the gods, and 
in the dramatic contests at the Dionysia llie victorious ch^egus 
(a wealthy citizen who bore the expense of equipping and 
training the chorus) received a cro^ and a tripod, which 
he either dedicated to some god or set upon the top of a 


marble structure erected in the form of a small circular temple 
in a street in Athens, called the “ street of tripods,” from the 
large number of memorials of this kind. One of these, the 
“ monument of Lysicrates,” erected by him to commemorate 
his victory in a dramatic contest in 335 b.c. is still in existence 
(.see Frazer ii. 207). 

See C. O. Muller, De iripode delphico (1820); F* Wieseler, Ueber 
den delphischen Dreifuss (1871); E. Reisch. Griecbische Weih- 
geschenke (1890), and his article "'Dreifuss*^ in Pauly -Wissowa, 
Realencyelopddie der classisehen Altertumswissenschafty v. pt. 2 (1905). 

TRIPOLI, a Turkish vilayet (regency) of North Africa. It 
is bounded N. by the Mediterranean (between xi^ 40' and 
25® 12' E.) and has a coast-line of over 1100 m. Tripoli 
comprises at least five distinct regions — ^Tripoli proper, the 
Barca plateau (Cyrenaica), the Aujila oases, Fezzan (q.v.) 
and the oasc.s of Ghadames and Ghat — which with the inter- 
vening sandy and stony wastes occupy the space between 
Tunisia and Egypt, extend from the Mediterranean south- 
wards to the Tropic of (!ancer, and have a collective area of 
about 400,000 sq. m., with a population estimated at from 

800.000 to 1,300,000. Towards the south and east the frontiers 
are undefined. But on the west side the conventional line laid 
down by agreement with France in 1886 was more accurately 
determined in 1892, when the terminal point on the Mediter- 
ranean was shifted from Borj-el-Biban to Ras Ajir, 18 m, to 
the south-east, in 33® 12' N. 11® 40' E. From this point the 
line pes.ses along the Wad Magla and across the Erg (sand) 
dunes in such a way as to leave Ghadames to Turkey. In 
consequence of frontier collisions the boundary as far as 
Ghadames was precisely defined in 1910. South of that point 
the rival claims of France and Turkey remained in dispute. 

For some distance east of Tunisia the seaboard is low and 
sandy, and is often regarded as a part of the Sahara, which, 
however, begins only some 80 m. farther south, 
beyond the Jebels Nefiisi, Yefren and Ghurian 
(Gharian). The ** Jcbel,” as this system is locally 
called, terminates eastwards in the Tarhona heights of the Homs 
(Khoms) coast district, has a mean altitude of about 2000 ft. and 
culminates in the I'akut (Tekuk) volcano (2800 ft.) nearly 
but south of the capital. It is not a true mountain range, 
due rather the steep scarp of the Saharan plateau, which encloses 
southwards the jefara coast plains, and probably represents 
the original coast-line. The Ghurian section is scored in places 
by the beds of intermittent coast streams, and on its lower 
slopes is clothed with a rich sub-tropical vegetation. South 
of these escarpments, the vast Hammada el-Homra, the “ Red 
Hammada,'’ an interminable stony table-land covering some 

40.000 sq. m., occupies the whole space between Tripoli proper 
and the Fezzan depression. The now uninhabited and water- 
less Hammada formerly drained through several large rivers, 
such as the Wadis Targelat (Uani, Kseia), Terrgurt, Sofejin, 
Zemzem and Bel, north-eastwards to the Gulf of Sidra (Syrtis 
major). Southwards the table-land is skirted by the Jebel 
Welad Has.san, the Jebel cs-Suda, the Jebel Morai-Yeh,’ and 
other detached ranges, which have a normal west to east trend 
in the direction of the Aujila oases, rising a little above the level 
of the plateau, but falling precipitously towards Fezzan. The 
The Jebel cs-Suda (Black Mountains), most conspicuous of 
these ranges, with a mean altitude of 2800 ft., takes its name 
from the blackened aspect of its limestone and sandstone rocks, 
which have been subjected to volcanic action, gi\ing them the 
appearance of basalt. Eastwards this range ramifies into the 
two crescent-shaped chains of the Haruj el-Aswad and Haruj 
el-Abiad (** Black ” and “White” Haruj), v.^hich rise some 
700 ft. above the Red Hammada, and enclose an extensive 
Cretaceous plateau. Rocks of Cretaceous age cover, indeed, 
an immense area of the northern part of the vilayet, recent 
eruptive rocks being represented by the lavas and ashes of the 
craters of Takut and Manterus. The later palaeozoic formations 
occur in Fezzan. 

Beyond the barren Ghadama district in the north of the 
Hammada the dreary aspect of the wilderness is broken by 
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several tracts under grass, com and date-palms, and containing 
some permanent reservoirs in the beds of the Wadis Sofejin 
and Zemzem, where the plateau falls from a mean height of 
2000 ft. to 1000 and 530 ft. respectively. But it again rises 
rapidly southwards to a somewhat uniform level of i6eo or 
1700 ft., and here tlie main caravan route from Tripoli to 
Murzuk and Lake Chad traverses for a distance of fully 130 ni. 
a monotonous region of sandstone, underlying clays, marls, 
gypsum and fossiliferous silicious dc|x)sits. In its northern 
section this part of the Harnmada, as it is locally ('ailed in a 
pre-eminent sense, is relieved by a few patches of herbage, 
scrub and brushwood, with a little water left in the rocky 
cavities by the heavy showers which occasionally fall. 

North-eastwards the Ncdclik |)ass over the Jcbcl Moral- Yoh 
leads down to the remarkahh' chain of low-lying oases, which, 
Th A HI fhe chief inemb(T of the group, is commonly 

ne AUiim caJltJd th(^ Aujila (U'pression. Collectively the oases 
neprvMioa. present the aspect of a long winding valley, which 
is enclos(?cl on the north bide? by the southern escarpments of th*‘ 
Barca plateau, exi)ands at intervals into patches of perennial 
v(T(lurc and shallow saline basins, and extends from the Wadi 
el-Farcg, near the Gulf of Sidra, thi'ough the Bir Rassam, Aujila, 
Jalo, Farudgha, and Siwa oases, to the Natron lakes and the dried-up 
branch of the Nile delta known as the Bahr biia Ma (waterless riv(T). 
The w’holo region presents the aspect of a silted-up marine inlet, 
which perhaps in Pliocene times p(?n(^trat(jd some 300 m. Kouth-east- 
wards in the direction of the Nile. Nearly all the fossil shells found 
in itvS sands belong to the fauna now living in the Mediterranean, 
and Siwa is 98 ft. below sea* level. This is true also of its eastern 
extensions, Sittra (80) and the Birket el-Kerun in the Fayum (141). 
Blit Aujila and Jalo stand 130 and 2 g() ft. respectively above sea- 
lev’cl, so that the idea entertained by the explorer Gerhard Kohlfs 
of transforming the chain of oases into a marine gulf, and thus 
converting the Barca plateau into an island or peninsula in the midst 
of the Mcditc^rrancan waters, and in fact floofimg the Libyan desert, 
must share the fate of Colonel Franvois Rouclaire’s equally visionary 
scheme in rc.sp(?ct of the Western Sahara. 

The Barca plateau, which consists largely of strata of t(Ttiary 
formation, falls in terraces down to the Aujila dejircjssion, am! 
Th A presents an unbrokim ramji.art of steej) dills towards 

0/ # the Medit(Tran(«in, is by far the most favoured region 

mrMtf. vilayet. Its many natural a<l vantages of climate, 

soil and vegetation led to the establishment of several Greirk colonies, 
the old<^st and most famous of which was that of Cyrette {q.v.), 
dating from about 630 b.c. From this place the whole region took 
the name of Cyrenaica (<f,v,) and was also known as Pentapolis, from 
its " five cities ” of Cyrene, Apollonia, Arsinoe, Bensnice and Barca. 
The elevated plateau of Cyrcnaica, which enclos('s tin? Gulf of Sidra on 
the west, is sei)aralcd southwards by the Aujila depn'ssion from the 
Libyan desert, and projects northwards far into th<! Mediterranean, 
might s(?em, like the Atlas region in the west, to belong geologically 
rather to tlic European than to the African mainland.' It has a 
mean altitude of considerablj^ ov(t 2000 ft., and in the jcbel Akhdar 
(Circen Mountains) attains a height of nearly 3500 ft. East- 
wards the Barca uplands merge gradually in the 1 <!hs elevated 
Marmarica plateau, which nowhere rises more than iSoo ft. above 
sca-levcl, and disappears altogether in dir(‘ction of th<! Nile 
delta. The most easterly spot on the coast belonging to Tripoli is 
the head of the Gulf of Solum; from this point the frontier line 
separating the regtmey from the Egyptian doniiriioiis runs south 
so as to leave the Siwa oasis on th(j ICgyptian side of the line. 

South of the Aujila depression the land ris(?s steadily to a lu ight of 
nearly 1200 feet in the Kufra oases, which lie betweem 21" and 2.^'' 

Th K fr t'^orth of the Tropic of Cancer and due east of Fezzan. 

Kutrm group consists of five distinct oases in the heart 

OAfes. jLjtjya.11 clcscrt — Taizerbo, Zighen, Bii-Zcima, 

Erbena and Kebabo — which extend for a distance of 200 m. north- 
w'cst and south-east, and have a collective area of 7000 sq. m. and a 
population of 6000 or 7000 Arabo-Bcrber nomads. Good water is ob- 
tained in abundance from the underground reservoirs, which lie within 
a few feet of tin? surface, and support over a million date-palms. 
Kufra, that is, Infidels ” (in reference to the now extinct pagan 
Tibu Jiborigines) , is a centre of the Senflssite broilurhood, whose 
zawya (convent) at Jof, in Kebabo, ranks in importance with that 
of Jarabub, their chief station in Cyrcnaica. I'hi.s circumstance, 
together with the great fertility of the group and its position midw'ay 
on the caravan route bctw’ccn Cyrcnaica and Wadai, imparts excep- 
tional importance to these oases. Formerly the Turks aid not exer- 
cise authority in Kufra, the influence of the Senussi being paramount. 
Kufra, moreover, is outside the limits usually assigned to Tripoli. 
But in 1910 Ottoman trooj s were in occujjation of the oases. 

Ghat stands 2400 feet above the sea, on the Wadi Aghelad in 
the Igharghar basin, and consequently belongs, not to the Fezzan 
aMat depression, but to the Saharan plateau. The Aghelad, or 

umm* n Passage/’ trends north to the lasawan valley along the 
(^t loot ol the Tasili plateau, that is, the divide between the waters 


which formerly flowed north to the Mediterranean, west to tlio 
Atlantic, and south to the Niger and Chad basins. Chat, which is 
skirted eastwards by the .Xkakus range, is a sandy plain doltcil 
over with clumps or groves of dati'-palnis. In the centre is an opt'U 
space where is nela a great annual lair, and to this, combined with 
its position on one of the caravan routes across the desert, the oasis 
owes all its importance. For several years, at the eml of the 19th 
and beginning ot the 20th centuries, lh«‘ only caravan route used from 
the Niger coiintri(‘s to Trijuili w;is by way of Ghat, disturbances 
in Boriiu ami raids by Tuareg having closed all other routts. 
There is, in the oasis, a population ol j>rrhai>s io,ooo» nearly all 
Ihajeiien Tuareg, about half ol whom livi' in th«* town of tlhat 
(350 m. south of Ghadames and 250 south-weri <»f Mnrzuk), which 
appears to be a relative ly modern ]datu‘, successor to a great 

commercial centre and military station under the Roman Empire. 

iihadames, on the contrary, is ancient, being the Cydamus ot the 
tiaramaiites, the captuie of which by L. t'orneliiis Balbus Minor 
letl to the ovorthiow of tlu'ir empire. The oasis, 
which stands on the cretaceous 'Tinghert plate au 300 m. ^ 
south-west ot Tripoli, and 1200 It. above the sea. is ( nclosod hv 
a circular rampart over 3 lu. in circumference. Tlie town, which 
occupies the south-west corner of the enclosure, has a jiojnilation 
of about 7ooi>. Owing t<^ its perennial springs ami nrtisiaii wells, 
the oasis yields an iibundance of ilntes, figs, apricots and vegetables, 

. besides some wheat, barley iiiul millet. It occupies a highly advan- 
i tageous position at the converging-point of several caravaii routes, 

: and has extensive trading relations w'ifh the markets of Tripoli, 
Tunisia and the Sudan. 

Climate , — The climate of Tripoli is very variable; cold nights often 
succeed warm days. The rainfall in the northern regions varie.s 
from 5 in. to 15 in. a year Docuriibur, January ami Februar\' IxMiig 
the rainy season . The moan tmnperiituVe on the coast lands is (>8®; 
it is v(Ty much higher in the 1 lammada, where min seldom falls. 

I hlom ami luiun<t.- -T\\v flora in fhe? greater p.irl of the r(?gency is 
Saharan, the dat(?-palm tieing the cliaraetiMistic tree, 'TJie gum- 
yielding acacia, the tamarisk, sapaii, maslic and ])istacliio are ioiiml 
in the w'iitlis, ami slii (wormwood) grows in clusters on the stony 
plnteans. In the llarca plateau anil in jiarts ol the coi^st lielt tlie 
flora is more varied, resembling that ol the Mc*diternuie;,n countries 
generally. In these regions the laurel, myrtle and oilier evergri^ens 
: are fairly common, ;ni(l the oak, cy]>iess, ]>iue, ciuob a, ml other 
I trees occur, notably the olivi\ found also in the oases. Other Iruit 
trees are tho almond, fl/r, pomegranate, quince ami .‘qiricot. Vinos 
flourish in a lew districts. 

Tho larger wild animals arc scarcely represented in 'l*rit)oli, The 
wild boar is found in Jebel Akhdar, the hyena, Jox ami jackal i]i 
tho deserts, Tlie moullon. g.izelle, h.nes, r.ibbits ami iiiariiiots are 
among tho commoner animals. Reptiles jiieliide tlio liormjcl vijuu* 
and tho gecko. The characteristic animal is the came). Inimd only 
in the doinesticatcd slate. I lor.ses and cattle are bred, luit the horses 
arc not iiumerous; goats and a fat-t.jhid variety of sheep are kept 
in large nuinbors. Ihrds include the ostrich, vidtuia^s, hno])oes, 
wood pigc'ons and doves. Bees aro numerous and honey lornis an 
article ol export. 

Th(^ explorations of Henri DuvcyriiT, Vit'lor Lirgeau, Erwin 
von Bury and H. S. (’ow'per during the second half 0/ tlie i9tli 
century showed that Tripoli was not only inhabited inhabit 
by priinilive man, but was the scat of a flourishing taatM» 
Neolithic cullure, comparable to and in many re.sj)ects resem- 
! bling that of Iberia, Ih’iltany and the British Islc.s. As in 
! other parts of Mauretania, many now arid and iininhal)ital)l(? 

, wastes arc .strewn with monolithic and other remains, whiifli 
;• (;ccur in great variety of form and in vast numbers, as many as 
: 10,000, chiefly of the menliir type, having be<;n enum(Tated in 
I th(i Mejana steppe alone. All kinds of mt^galitliic .structures 
I arc found — dolmens and circles lik(! Stonehenge, cairns, undcr- 
I ground cells excavated in the liv(; rock, barrows lopped with 
I huge slabs, cup stones, mounds in the form of .step pyramids, and 
sacrificial altars. Most remarkable are the “ Senams,’’ or tri- 
lithonsof the J(?bel Ms’iVl and other districts, some still standing, 
some in ruins, the piirpo.se of which has not been determined. 
They occur either singly or in rows, and consist of two .square 
uprights 10 f t . high standing on a common pedestal and support ing 
a huge transverse beam. In the Terrgurt valley “ there had l)een 
originally no Ic.ss than eighteen or twenty mcgalithic trilithons, 
in a line, eacli with its massive alter placed bemre it ” (Cowper^. 
There is rca.son to believe that the builders of these prcfliistonc 
monuments are represented by the Berber people, who still 
form the substratum, and in some places the bulk, of the in- 
habitants of Tripoli proper. But even here the Berbers have 
for the most part been driven to the Ghurian and Tarhona 
uplands by the Arab nomads, who now occupy the Jefara flats 

xxviT. 10 
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about libe capital, and are in almost exclusive possession of 
Cyrenaica, Marmarica, and the Aujila oases. In Fezzan the 
Saharan Berbers (Tinylkum Tuareg) are dominant, but are 
here largely intermingled with Negro or Negroid intruders 
from the Sudan. But even in the uplands many of the Berbers 
have been Arabized, and Cowper describes the people of the 
Tarhona heights as “ pure-bred Arabs.’* Other early intruders 
are the Jews, some of iwhom arrived from Egypt in the lime of 
the Ptolemies, and still lead the life of troglodytes in the lime- 
stone cav^ of the Ghurian csairpment.s. They are also 
numerous in the large towns, where there are also colonies of 
Turks, and Maltese, Italian, Cretan and other South European 
traders and artisans. 

On the other hand, no trace can be now delected either of 
*fhe Greeks who colonized Cyrenaica in the 7th century b.c., 
Tripoli mad ^f the Phoenicians who at a still earlier date 
other founded the three great cities of Oca, Sabrata and 
Towne, Lcptis Magna from which the western region 
projecting seawards between the two Syrles took the name 
of Tripolitana. Later, When Oea, which stood between 
the two others, was made the capital of the provinces it was 
called Tripolis, the “ Three* Cities,” as it were, rolled into one, 
.and this name it has retained since Roman limes, Ixjing now 
distinguished from the Tripolis of Syria as West Tripolis, the j 
Tarabulus el-Gharh of the I’lirks and Arabs. Tripoli ! 

the capital of the province, is thus one of the oldest places in ! 
•the world, and no doubt owes it.s stability in large meiisure to ! 
its position ()V(?r against Sicily at the northern terminus of ; 
three gnjat hi.storic caravan routes, one of which runs due .south i 
to Lake (^had through Fezzan and Bilma, that is, across the | 
narrowest part of the Sahara; another runs south-west through . 
(ihadames and Ghat to 'rimbuktu and Kano, and the third , 
south by east through Sokna to Wadai and Darfur. East : 
of Trip(ili arc the .small seaports of Horns (Khoms) and ! 
Lebda. | 

In Barca the largest town is Bengrizi(^.w,), the anc’icnt B(?renice, | 
at the southern extremity of a headland which formerly enclosed ! 
a spacious natural haven on lh(* north-east side of the Gulf j 
of Sidra. But the harbour has been partly filled up by the I 
ruinf; of a large h^rtress, and is maccx^ssible to vessels drawing | 
ov(‘r 6 or 7 ft. East of Bengazi arc Merj, the ancient Barca ! 
(^.v.), and the exposed roadstead of Dorna {q^v,). Marsa-Su.sa, I 
the ancient A])nilonia, lies under the Ras Sem headland, and ] 
was the emporium of the neighbouriiif^ <Mty of Cyrene (Ain 
Shahat-Grenna). The lurkish go^'^'rnnlont displayed much 
activity in this fertile and healthy district in the period 1897 - i 
rgqj. To it were remoN'ed many of the Moslem inhabitants 
of Crete dissatisfied with the autonomous regime established 
in that island in 1898. 

A^rioxilture and Trade . — Tripoli proper is purely an agricultural 
aiul trading country; it possesses no miinufacturcs of imixjrtancc, 
nor exploited mineriil wcidth sa\'c salt. The uncertainty 01 the rain- 
fall. the apparent increasing poverty of the soii and the heavy 
taxation 01 the ])oasantK reduaxl agriculture at the cU^se of the 19th 
century to a lower point than IhertrtoJbre reconlod. The cultivation 
of wheat was largely supplanted by that of barley — the staple food 
of the peas, in try, whilst esiiarto grass, a fibre growing wild in the 
niral districts within the cereal zone, acquired the chiel place among 
local exports. The importation of foreign flour, begun in 1881. 
assumed largo dimensions in ^iroviding for the deficiencies occasioned 
by ever-recurring failures ol tin* wheat and barley harvests. Besides 
wheat and barley the principal proilucts of the country are esparto 
grass, olives, saffron, ngs and dates — these last being perhaps the 
finest in North Africa. Fruit also is abundant in certain p:irts, 
including oranges and lemons, and so are many kinds of vegetables. 
There is a lucrative sponge fishery , a monopoly of Greek traders, 
over 100 barques being engaged in the industn'. 

Trade, before the suppression of the oN’crscii slave traffic, was 
largely in negroes. lirouiTht across the Sahara with other Sudan 
produce, for the Turkish market. It now consists chiefly in the 
export of esparto, barley in yeprs of -plenty, eggs, cattle, ’sjamges, 
mats and henna, all articU^ of local production, and, from Central 
Africa, ivory, ostrich feathers, tinned goal-skins and a little gold 
dnsrt. The cattle go mrinlv to Malta, the esparto. l)arle\*, eggs and 
ivory mostly to England, the feathers to Pans and London, and the 
skins to New York. Tlio henna ; nd mats are sent to Turkey. 
ESi’pt. Tunis and Malta. The exports of esparto grass vary with 


the success or failure of the cereal crops; thus in 1903 the value of 
barley exported was ;f70,8oo, and of esparto ;^76,400. In 1904 
the export.s of barley fell to £^200 and those of esparto ro.se to 
;£i 26,000. From Bengazi hundreds of thousands of sheep are 
exported to Egypt, Malta and Crete. With Egypt there is an 
overland as well as sea trade. The caravan trade, which in the forty 
years ending 1901 had an annual average viilue of ;£i 14,000, is so 
costly that only articles yielding considerable profit can be carried; 
the desert trade is, moreover, being deflected to the Niger and the 
Guinea coast. Tripoli imports, chiefly, food -stuffs (flour, rice, 
sugar, tea), cotton goods, tobacco, metals and hardware. About 
two-thirds of the imports are from Great Britain. Exclusive of 
Bengazi the value of trade, imports and exports combined, was for 
the last thirty years of the 19th centuiy .some £^^o,ooo per annum. 
The trade of Hengazi and Dcrna, chiefly with Great Britain and 
Malta, largely increased at the beginning of the 20th century. For 
tlie live years I9o2-i90(> the average annual value of imports was 
;f2i4,ooo, of exports ;i455,7oo. From these port.s the chief exports 
! are sheep and goats, 0x011, wool and skins, barley and camels — the 
last sent overland to Alexandria. Food-stuils, tea, olive oil and 
cotton goods are the chief imports. There is an active contraband 
trade with Greece and Malta in firearms atul gunpowder. 

Barley is the chief food of the people botli in Tripoli proper and 
in Bengazi. The nomad Arabs possess thousands of camels, cattle 
and sheep. They weave rough woollen garments, make re. d matting, 
cunn'ts of alternative strips of woven goat and woven camel hair, 
and manufacture butter. Olive and date-palm trees are cultiv'atcd 
in large numbers. Tea has become a favourite beverage both in 
the regency and with the Sudanese. Tea, sugar and cottons form 
the .staple articles of exchange with the Sudanese for their produce. 

Contmimicaiionfi.- -liliG town of Tripoli is connected by telegraph 
cable with Malta, and telegraph lines run inland from tliat town to 
Murzuk, Ben::,azi, Derna and other towns in the regency, and to 
Gabes in 'Punisia. A wireless telegraphic apparatus connects Derna 
and Rhodes. There are regular sailings btJtween Malta and Tripoli 
and between Tunis and Tripoli. Italian vessels also call regulaily 
at Bengazi and Derna. The sliipping trade is mostly in the hands 
of Italian.s — who have more than hcill the votal tonnage -and French, 
British ,s!up}}ing coming tliird. Inland communication is almost 
entinjiy by camel caravans. 

Adniimstrathm. — 'I'lie vali or governor-general, who exe*eises chief 
authority both civil and military, is appointed by the sultan of 
Turkey and hold.s office at his majesty's pleasure. The system of 
government, executive and judicial, resembles that of other Turki.-u 
provinces, but with some modifications in tlie direction of local 
autonomy. Bengazi or liarca is a separate sub-province with an 
administration responsible direct to Constantino|)le. Revenue is 
derived chiefly from customs, titlies and a poll tax calU;d verghi. 
Owing to expenditure on the army, some 10.000 Turkish troops being 
stationed in the regency, the receipts from revenue are generally 
below the cost of admini.stratiou. The receipts in the period 1900- 
1905 averaged about £150,000 a year and the expenditure £170,000, 
of which amount some £100,000 was on military requirements. 

///.rfon'.— The early history of Cyrenaica and Tripoli is 
distinct though similar. Cyrenaica wa.s first colonized by 
Greeks, afterward.s it fell under the sway of the Ptolemies 
I and from them pas.scd to the Romans (see Cyren.mca). Tripoli, 

I on the other hand, was originally a Phoenician colony {vide a.:te, 

I Towns), Later it was dependent on Girlhage and followed 
i its fortunes. From the Romans the province received its 
i present name. In the 5th century both Tripoli and Cyrenaica 
I were conquered by the Vandals, whose power was destroyed 
I by the Byzantine general Belisarius in the following century. 
In the middle of the 7thcentury the whole country was overrun 
by the Arabs, and Christianity gave place to Islam. From this 
period, for many centuries, Tripoli was subject to the successive 
rulers of Tunisia. It was pillaged in 1146 by the Normans of 
Sicily. In 1321 the Beni Ammar establislied an independent 
dynasty, which lasted with an interwU (1354-1369), during 
which two sovereigns of the Beni Mekki reigned, until 1401 
when Tripoli was reconquered by the Tunisians. In 1510 
Fei'dinand the Catholic of Spain took Tripoli, and in 1528 it 
was given to the knights of St John, who were expelled in 1553 
by the Turkish corsairs Dragut and Sinan. Dragut, who 
afterw'ards fell in Malta, lies buried in a much venerated kubba 
close to one of the mosques. After his decease the connexion 
between Tripoli and Constantinople seems to have been con- 
siderably weakened. But tlie Tripolitan pirates soon became 
liie terror and scourge of the Mediterranean; half the stales 
of Europe seem at one time or other to have sent their fleets 
to bombard the capital. In 1714 Ahfmed Pasha Caramanli 
achieved practical independence and he and his descendants 
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governed Tripoli as a regency., the dain's of the Porte being 
recognized by the payment of tribute, or “ presents.” In 
the early part of the 19th century the regency, owing to its 
piratical practices, was twice involved in war with the United 
States. In May idoi the pasha demanded from America an 
increase in the tribute ( $83,000) which the government of that 
country bad paid since 1 796 for the protection of their com- 
merce from piracy. The demand was refused and a naval 
force was sent from America to blockade I'ripoii. The war 
dragged on for four years, the Americans in 1803 losing the 
frigate “ Philadelphia,” the commander (Captain William 
Bainbridge) and the whole crew being made prisoners. The 
most picturesque incident in the war was the expedition under- 
taken by William Eaton (17.7J.), with the object of replacing 
upon the Tripolitan throne an exiled pasha, elder brother of 
the reigning sovereign, who had promised to accede to all the 
wishes of tbe United Slates. Eaton at the head of a mot ley 
assembly of 500 men marched across the desert from Alexandria, 
and with the aid of Aii.erican ships succeeded in capturing 
Derna. Soon afterwards (June 3, 1805) pcac(t was con- 
cluded, the reigning |Ki.sha relimiuishing lus demands hut 
receiving $60,000 (about £12^000) as ransom for the “Phila- 
delphia” prisoners. In 1815, in conse(]uence of further out- 
rages, Captains Bainbridge and Stephen Decatur, at the head 
of an Anierican scjuaclron, again visited 'iVipoli and forced 
the pasha to comply with the demands of America. In 1835 
the Turks look advantage of a civil war to reassert their direct 
authority, and since that date Tripoli has been an integral 
part of lie Ottoman Empire, rebellions in 1842 and 1844 being 
unsuccessful. After the occupation of Tunisia by the Ercncli 
(1881) the Turks increased their garrison in Tripoli considerably. 
After the Anglo-French iigrecment of 1889 recognizing the 
central Sahara as within the Erencli sphere, various disputes 
aro.se as to the extent of the Tripolitan hinterland, which the 
French endeavoured to circumscribe (see Tunisia). TIuj French, 
on their part, believed thiJ: their q)j)onents in Wadai and else- 
where in tlie central Sudan received support from the Turks. 

The kliouan {ikhwan) or semi-religious semi-political Moslem 
fraternities are powerful in Tripoli. The most remarkable is 
that of the Senus.sites. The explorers Rohlfs, Nachtigal and 
Duveyrier found their passage barred by Senussite agents. 
(See SiiNUSSi.) 

AtiTnoRiTiES. — Sir R. L. Playfair, Tiibliof^rapliy of the liarbary 
States, pt. i., *' Tripoli and the Cyrenaka " (Pondon, 1802); If. M. 
de Mathuisieulx, A travers la Tripolitaine (Paris, 1903); Shetk el 
Hac.haitdu. Voyage au pays des Senoitssia <i travers la Tripolitaim^ 
(Paris, 1903); G. de Martino, Cirenc e Carta^ine (riolo;;na, 1908); 
A. Medana, 11 Vilayet di Tripoli di Barberia nell* anno /yoj (Italian 
Foreign Office, Rome. 1904); G. Rohlfs, Von Tripoli^ naoh Alex- 
andfien (Bremen, 1871); and Kufra : Heise von InpoHs nach dry 
Oase Kiifva (Leipzig. 1881); M. Bisson, La Tripolitaine et la Tuniste 
{I’aris, 188.); Fournel, La Tfipolitaine, <--c. (Paris, 1887); 
F. PiOrsari. (reogralia, della Tripoliiania, cW. (Naples, 1888); 
H. S, Cowper, The Hill of the Graces (London, 1897); Notes on a 
loumey in Tripoli,*' Geographical Journal (FobruaiV and 

“ Further Notes on the Tripoli Hill Ranpe," Geographical Journal 
(June 1897); Reyny, “ La Tripoli tania," in La Rassegna 

haliana for 1908 ; F. W. and H. W. Beechey, Proceedings of the 
Expedition to Explore the Northern Coast of Africa from Tripoli 
Eastwards (London. 1828). Admiral W. H. Smyth's Mediterranean 
(London. 1854) contains a description of the coast. The Letters 
(London. 1819) of Richard Tully. consul at Tripoli from 1783 to 
1793, throw a stran- e and vivod li^ ht on Tripolitan life during the 
18th ceiitur\'. See also the British Foreign Office reports on the 
trade of Tripoli and Benga. i, and consult the bibliography under 
Cyrbnaica. (A. H. K. ; F. K. C.) 

TRIPOLI (Tarabtdus el‘Ghctrb,t,e.Tripo)iof the West), capital 
of the Turkish vilayet of Tripoli, North Africa, situated in 
32® 53' 40" N. and 13® 11' 32" E. on a promontory .stretching 
out into the Mediterranean and forming a small crescent-shaped 
bay which shelters the harbour from the north winds. Its 
crenellated enceinte wall has the form of an irregular penUgon. 
A line of small ancient forts is ‘suppo.sed to protect one side of 
the harbour, and the citadel the cither. This citadel, dating 
from the time of the Spanish occupation, now serves as the 
residence of the governor. The harbour a depth of water | 


varying from 15 to 34 ft; steamers drawing ei it. can ancdior 
inside, but shoals render the entry difheuit. At the quayside 
the depth of water is from 2 to 5 ft. only. The desert almost 
touches the ’wcRtcm side of the city, while on the east is the 
verdant oasis of Mc.sliia, where aR' still to be seen tlie torribs 
of the Caramanlion sultanas luid the twelvc*<lomed huhba of 
:Sidi Ilamonda. The aspect of the city is picturesque; the 
houses (many possessing beautiful gardens) rise in terraces 
from the scasliore. The Turkish qriarUT ouitains qiumerou.s 
mosques wliose minarets (uid cupulas l>rcak the monotony 
of the fiat-r()ofi‘d and whitewashed hou.scs. i’he Grand 
fmosrpe and the Pasha mo.squc (originally a church built by the 
Spaniards) both have octagonal minarets. By the harbour 
are sevonil housc.s built in European style, but the general 
aspect of the city is Oriental. Many of the streets arc arcaded; 
the suks or markets arc the scene of much aiiiiiiaiiun. Near 
the port stands a Roman triuinphul arch. 'I'liis arch, quadri- 
I frontal in form, is made entirely of white marble, the blocks 
! Iwing held together with cramps, and is riiiUy embellished 
I with .s(‘ulpture. It was begun in the reign o( the emperor 
I Antoninus, according to a still unmutilateil dedicatory insc rip- 
j lion, and fini.shed in tliat of Marcus Aurelius. In the arcli, 

' now partly buried in debris, a cabaret has been installed. 

A few small nianufacTures of t'arpets and sdks as well as 
“Cordova leather” are carried on, hut 'Jripoli is essentially 
a trading town, being the c.hicif Mediterranean gateway to the 
Sahara. The population, about 60,000, is v(’ry mixed 
Berber, Arab, 'lurk, Jew, Maltese, lUiJimi and Negro. 'Tlv* 
Maltese inhabiUiits number about 4000, the Jtalian.s 1000 and 
the Jews 8000. 'Ihe local trade is alnio.st entirely in the iiunds 
of the Jews and Maltose; the shipping in thc^ port is largely 
Italian. 

SfHJ U. M. de Mathuisieulx, A tnivcrs la Tripolitaine (1‘anR, 1903). 

TRIPOLI, or 'Farakulus (ane. Tfipolrs)^ the chief town 
of a sanjak of the same nnme in the lUrinit vilayet of Syria, 
situated about 2 m. inland from its port, al-Mirui. The anei(‘nt 
Plioenician eily, which we know only by its Greek name of 
Tripolis, was the .seat in Persian times of the federal council 
of Sidon, Tyre and Aradiis, <faeh of which ciiie.s had its 
.sepamle quarter in the “triple? town.” In the* 2nd and 
Tst (!eninriei> b.c., under S(?leiieid and Roman influ(?nr(‘s suc- 
cessively, it Klriirk autonomous coins. Thest? are siiefceded 
by imperial coins ranging from 32 R.r. to a.d, 22*1 . About 
450, and again in 550, It wa.s destroyed by eart^hquake. The 
Amlis took it in 638 after a prolong(»d siege, the irrha’bi- 
tants withdrawing hy sea. Moawiya re<Tiii!ed the papulation 
j by a colony of Jews and gave It fortifications and a garrison 
I against the naval attacks of the (Jredks, who, notwithstanding, 
i retook it for a brief %pivv in the time of Abdalmalik. It wa.s 
again taken by the Greeks in the war of 966-69 and was 
besieged by Basil TI. in 995, after which date it was held by a 
■ garrison in the pay of the Fatimitc caliphs of Egypt, who treated 
the city with favour and maintained in it a trading fleet. At 
I this time, according to the de.scription of Nasir Kho.sraii, who 
: vi.sited it in 1047, it lay on the peninsula of Al-Mln^, bathed on 
I three .side.s hy the sea, and had about 20,000 inhabitants and 
1 important industries of sugar and paper-making. Of the great 
I sea-walls and towers there an? .still imposing remains. From 
this date till it was taken by the crii.sad( r.s, after a five years’ 
siege, in 1109, the ruling family was that of *Aminftr, which 
founded a library of over 100,000 volumes. Under the crusaders 
Tripoli continued to flourish, exported glass to Venice, and had 
4000 looms. In 1289 it was taken and destroyed by the .sultan 
Kola un of Egypt, and a new city was begun on the present .site, 
which rapidly rose to importance. Its medieval prosperity 
has oblit(?rated most relics of remoter antiquity. Tripoli 
had a troubled existence during the period of Ottoman 
weakness (the i8th and early 19th centuries), being frequently 
in dispute between the pasha of Aleppo and the rebel pa.sbas 
of Acre. After the Egyptian conquest of Syria it was made 
the aipital of a province in 1834; but in 1840 it reverted to 
the minor position which it now holds. It is connected by a 
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carriage road with Homs and by a steam tramway with Beirut, 
and is the natural outlet of the upper Orontes valley; but its 
inland trade has been greatly damaged by the Homs-Aleppo 
railway. From its own district, however, it exports siik, 
tobacco, oil, soap, sponges, eggs and fruit, and is a prosperous 
and growing place with a large Christian element in its popu- 
lation (about 30,000, the port-town included). It is served 
regularly by the Levuiitinc lines of steamers, (D. G. H.) 

TRIPOLITSA9 oflFiriaMy Tripolis, a town of Greece, capital 
of the nomarchy of Arcadia, and the seat of an archbishop, 
situated in a plain over 2000 ft. above sea-level, 22 m. 
S.W, of Argos. The name has reference to the three ancient 
cities of Mantineia, Pallantium and Tegea, of which Tripolitsa 
is the modern representative. It docs not stand on any ancient 
site. Before the war of independence it was the capital of the 
Morea and the seat of a pasha, with about 20,000 inhabitants ; 
but in 1821 it was taken and sacked by the insurgents, and in 
1825 was completed by Ibrahim Pasha. The town 

has since been rebuilt, and contains io,78() inhabitants (1907). 

TRlPTOLfiMUS, in Greek mythology, the inventor of agri- 
culture, first priest of Demeter, and founder of the Eleusinian 
mysteries. His name is probably connected with the “ triple 
ploughing (rpU, ttoXciv), recommended in Hesiod's Works 
and Days and celebrated at an annual festival. It may 
be noted that in some traditions he is called the son of 
Dysaules (possibly identical with diaulos, the “double furrow 
traced by the ox), and that, according to the Latin poets (<7.g. 
Virgil, Georgies, i. iq), he is the inventor of the plough.^ 
Later, as the god of ploughing, he is confounded with Osiris, 
and on a vase-painting at St Petersburg he is represented 
leaving Egypt in his dragon-draw^n chariot on his journey 
round the world. According to the best-known Attic legend 
(Apollodorus i. 5, 2) 'JViptolenms was the son of Celeus, king of 
Elcusis, and Metaneiru. Demoter, during her search for her 
daughter Persephone, arrived at Eleusis in the f«)rm of an 
old woman. Here she was hospitably receivt'd by Celeus, 
and out of gratitude would have made his son Demophon 
immortal by anointing him with ambrosia and destroying his 
mortal parts by fire; but Metaneira, happening to see what wan 
going on, screamed out and disturbed th(‘ godde.ss. Demophon 
was burnt to death, and Demeter, to console his parents, took 
upon herself the care of Triptolemus, instructed him in every'thing 
connected with agriculture, and presented him with a wonder- 
ful chariot, in which he travelled all over the world, spreading 
the knowledge of the precious art and the blessings of civiliza- 
tion, In another ac<!ount (Hyginus, Fab, 147) Triptolemus 
is the son of Eleusinus, and takes the place of Demophon in 
the above narrative. Celeus endeavoured to kill him on his 
return, but Demeter intervened and forced him to surrender 
his (-ountry to Triptolemus, who named it Eleusis after his 
father and instituted the festival of Demeter culled Tlies- 
mophoria. In the Homeric hymn to Demeter, Triptolemus 
is simply one of the nobles of Eleusis, who w-as instructed by 
the goddess in her rites and ceremonies. The Attic legend of 
Eleusis also represented him as one of the judges of the under- 
world. His adventures on his world-wide mission formed the 
subject of a play of the same name by Sophocles. In works 
or art Triptolemus appears mounted on a chariot (winged 
of drawn by dragons, symbols of the fruitfulness of the earth), 
with Demeter and Persephone handing him the implements of 
agriculture. His attributes were a sceptre of cans of corn, 
sometimes a drinking-eup, which is being filled by Demeter. 
His altar and threshing-floor were shown on the Rarian plain 
near Eleusis ; hence he is sometimes culled the son of Rarus. 

See the Homeric hymn to Demeter, 153, .474; Ovid, Metam, 
V. 642-661; Virgil. Georgies, i. 19, and Sendiis ad !oc.\ Hypinus. 
As^ronom. a. 14; Dion Halic. i. 12; Preller, Griechisehe Mythologie 

(4th ed.. 1894). 

TRIPTYCH (Gr. rplimxo^, threefold, made in three layers, 
Tpeis, three; rnvx^, a fold; wriVcrciv, to fold, double over), 

* Other sufj.crested derivation'^ are from evKol { 6 Ka(\, the 

•• grain crusher." or from {« " triple fighter,” see Demeter), 


a painting, carving or other decorative design, executed on 
three compartments or panels, so constructed that the 
two wings may fold on hinges over the centre -piece; the 
backs of the wing-pieces arc often also painted, carved or 
otherwise decorated. The subject of the side-pieces are usually 
appropriate and subsidiary^ to that of the centre. The trip- 
tych is most frequently designed as an altarpic ce. An earlier 
use of the term is for a set of three wooden or ivory writing- 
tablets, hinged or otherwise fastened together, the central 
tablet being waxed on both sides for the impression of the 
stilus or writing implement, the outer tablets only on the 
inside. The three tablets thus formed a small hook. 

TRISECTRIX, a curve which is a variety of the lima^on 
(g.v,) of Pascal, and named from its 
property of trisecting an angle. The polar 
equation is r = 1 1 2 cos 61, and the form 
of the curve is shown in the figure. To 
trisect an angle by means of this curve, 
describe a circle with centre 0 and radius 
GE, and let the given angle which is to be 
trisected be laid off from OE and cut the 
circle at S; let the chord ES cut the tri- 
sectrix in J. Then OJ trisects the given angle. 

TRISTAN, or Tristram, one of the most famous heroes of 
medieval romance. In the earlier versions of his story he is the 
.son of Rivalin, a prince of North West Britain, and Blanchcflor, 
sister to King Mark of Cornwall. Rivalin is killed in battle, 
and Blancheflor, after giving birth to a son, dies of grief. I'he 
boy is brought uj) as his own by Roald, or Rual, seneschal of 
the kingdom, who has him carefully trained in all chivalric and 
courtly arts. With the possible exception of Horn, Tristan is 
by far the most accomplished hero in the whole range of knightly 
romance; a finished musician, linguist and chess-player, no 
one can rival him in more knightly arts, in horsemanship or 
fencing. H(? ha.s, besides, the whole science of “ vendrie ” 
at his finger-tips; in fact 'JVistan is the “Admirable Crichton “ 
of medieval romance, there is nothing he cannot do, and that 
superlatively well — it must be regretfully admitted that he is 
also a most accomplished liar ! Attracted by his gifts, pirates 
from the North Sea kidnap the hoy, but terrified by the storms 
which .subsequently beset them, put him asln>re on the coast of 
Cornwall, whence he finds his way to tlie court of his uncit* 
King Mark, Here we have a first proof of his talent ff>r 
romancing; for alike to two pilgrims who show him the road 
and to tlie huntsmen of Mark's court (whom he instructs in 
the rightful method of cutting up and disposing the quarry) 
Tristan invents different, and most detailed, fictions of his land 
and parentage. He becomes a great favourite at court, and 
when Roclld, who has sought his young lord far and wide, at 
last reaches Tintagel, Mark welcomes the revelation of Tristan’s 
identity with joy. Cornwall is at this time in subjection to 
the king of Ireland, Gormond, and e^*cry third year must pay 
tribute; the Irish champion, Mordlt, brother to the queen, 
arrives to claim his toll of thirty youths and as many maidens. 
The Cornish knights (who in Arthurian romance are always 
represented as hopeless cowards) dare not contest his claim 
but Tristan challenges him to single combat, slays him and 
frees Cornwall from tribute. Unhirtunalely he himself has 
been wounded in the fight, and that by a poisoned weapon; 
and none but the queen of Ireland, Isoll, or Iseult, possessed 
the secret of healing. Tristan causes himself to be placed in 
a boat with his harp, and committed to the waves, which carry 
him to the shores of Ireland. There he gives himself out for 
a minstrel, Tantris, and as such is tended and healed by Queen 
Iseult and her daughter of the same name. When recovered 
he makes a plausible excuse for leaving Ireland (pretending he 
has left a wife in his native land) and returns to Cornwall. 
His uncle receives him with joy, but tlie barons of the court 
are bitterly jealous and plot his destruction. They persuade 
Mark that he should marry, and Tristan, who has sung the 
praises of the princess Iseult, is despatched to Ireland to demand 
her hand, a most dangerous errand, as Gormond, incensed at 
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the death of Morolt, has sworn to slay any Cornish knight 
who sets foot in Ireland. Tristan undertakes the mission, 
though he stipulates that he shall be accompanied by twenty 
of the barons, greatly to their dsgust. His good fortune, 
however, does not forsake him; he lands in Ireland just as a 
fierce dragon is devastating the country, and the king has pro- 
mised the hand of the princess to the slayer of the monster. 
Tristan achieves this feat, but, overcome by the venom exhaled 
from the dragon’s tongue, which he has cut out, falls in a swoon. 
The seneschal of the court, a coward who has been watching 
for such an opportunity, cuts off the dragon’s head, and, pre- 
senting it to the king, claims the reward, much to the dismay 
of Iseult and her mother. Suspecting that the seneschal is 
not really the slayer of the dragon, mother and daughter go 
secretly to the scene of the combat, find Tristan, whom they 
recognize as the minstrel, Tantris, and bring him back to the 
palace. They tend him in secret, but one day, through the 
medium of a splinter from his sword, which had remained fixed 
in Morolt’s skull, and been preserved by the queen, the identity 
of Tantris and Tristan is made clear. The princess would slay 
him, but is withlield by her mother, who secs they have need 
of Tristan’s aid to unmask the seneschal. This is done in the 
presence of the court; Tristan is pardoned, formally declares 
his errand, and receives the hand of Iseult for his uncle King 
Mark. 

Tristan and Iseult set sail for Cornwall, Iseult accompanied 
by her waiting- woman, Brangacne (who, in some versions, is 
also a kinswoman), to whose care the queen, skilled in magic 
arts, confides a love-potion. This is intended to be dnink 
by king and queen on their bridal night and will ensure their 
undying love for each other. Unhappily, on the voyage, by 
some mistake (accounted for in different ways), Tristan and 
Iseult drink the love drink, and are forthwith seized with a 
fatal passion each for the other. From this moment begins 
a long-drawn-out series of tricks and subterfuges, undertaken 
with the view of deceiving Mark, whose suspicions, excited by 
sundry of his courtiers, from time to time get beyond his control , 
and are as often laid to rest by some clever ruse on the part of 
his nephew, or his wife, ably seconded by Brangaene. In the 
poems Mark is, as a rule, represented in a favourable light, a 
gentle, kindly man, deeply attached to both Tristan and Iseult, 
and only too ready to allow his suspicions to be dispelled by 
any plausible explanation they may choose to offer. At the 
same time the fact that the J(»vers are the helpless victims of 
the fatal force of a magic spell is insisted upon, in order that 
their career of falsehood and deception may not deprive them 
of .sympathy. 

One episode, in e.special, has been most charmingly treated 
by the poets. Mark, in one of his fits of jealousy, banishes 
Tristan and Iseult from the court; the two fly to the woods, 
where they lead an idyllic life, blissfully happy in each other’s 
company. Mark, hunting in the forest, comes upon them 
sleeping in a cave, and as Tristan, who knows that the king is 
in the neighbourhor>d, has placed his sword bctw(?en them, is 
convinced of their innocence. 'Hirough a cleft in the rock 
a ray of light falls upon Iseult’s face, Mark stops up the crevice 
with his glove (or with grass and flowers), and goes his way, 
determined to recall his wife and nephew. He does so, and 
the same drama of plot and counter-plot is resumed. Eventu- 
ally Mark surprises the two under circumstances which leave 
no possible room for doubt as to their mutual relation; Tristan 
flies for his life and takes refuge with Hoel, duke of Britanny. 
After some time, hearing nothing of Queen Iseult, and believing 
himself forgotten, he weds the duke’s daughter, Iseult of the 
white hand, but weds her only in name, remaining otherwise 
faithful to Iseult of Ireland. Later on he returns to Cornwall 
in disguise, and has more than one interview with his mistress. 
Ultimately, while assisting his brother-in-law in an intrigue 
with the wife of a neighbouring knight, Tristan is wounded 
by a poisoned arrow'; unable to find healing, and being near 
to death, he sends a messenger to bring Queen Iseult to his 
aid; if successful the ship which brings her is to have a white 


sail, if she refuses to come, a black. Iseult of tlie wiiite hand 
overhears this, and when the ship returns, bringing Iseult to 
her lover’s aid, either through jealousy or by pure inadvertence 
(both versions are given), she tells Tristan that the sail is black, 
whereon, despairing of seeing lus love again, the hero turns 
his face to the wall and dies, iseult of Ireland lands to find 
the city in mourning for its lord; hastening to the bier, she 
lays herself clown beside Tristan, ami with one lust embrace 
expires. i^Onc dramatic version repre>et\ls her as finding the 
wife seated by the bier, and ordering her away, “ Why sit ye 
there, ye who have slain him ? Arise, and begone ! ”) The 
bodies are .sent to Cornwall, and Mark, learning the truth, has 
a fair chape) erected and lays them in tombs, one at each side 
of the building, when a sapling springs from the heart of Tristan, 
and reaching its boughs across the chapel, makes its way into 
the grave of Iseult. However often the tree may be cut down 
it never fails to grow again. (In some versions it is respectively 
a vine and a rose which grow from cither tomb and interlace 
midway.) 

We need have little wonder that this beautiful love-story 
was extremely popular throughout the middle ages. Medieval 
literature abounds in references to Tristan and Iseult, and their 
adventures were translated into many totigues and arc found 
depicted in carvings and iapt^slries. Probably the story was 
first told in the form of .short laiSf each recounting some .special 
episode, sucli as the lai known as the rhhrelcuille] how old 
these may be it is impo.ssible to say. Professor Zimmer, in his 
examination of tlie story, scjes reason to believe that the main 
incidents may ropos(‘ on a genuine historic tradition, dating 
back to the qtli or loth century, the period of Viking rule in 
Ireland. The name of Iseult’s father, Ciormond, is distinctly 
Scandinavian; she, herself, is always noted for her golden hair, 
and it is ([uitc a misrendering of the lraditir)n to .speak of her 
as a dark-haired Irish primess. In the (Jernian tradition 
she is die lichtc^ Iseult of Britanny die schwarze Jsoll; 
it is this latter who is the C'eltic prin(u?ss. ’J‘hc nanuj 1 Vistar» 
is now generally admitted to be the e(|ui valent of the Ihctisli 
Drastan, and on the whole, the story is now \'ery generally 
allowed to be of insular, probab'y of British, origin. 

Some lime in the 12th century the story was wrought into 
consecutive poems. The latest theory, championed with 
great skill by M. Bedier, is that there was one poem, and one 
only, at the root of the various versions pn:scrved to us, and 
that that poem, composed in hjjgland, probably by an Anglo- 
Norman, was a work of such fon e and genius that it determined 
for all time the form of the Trislan story. The obvious objctclion 
to this view is that a vvork of such importance, t:o:i posed at 
so comparatively late a date, is scarcely likely to liavc perished 
so completely as to leave no trace; if there were one poet 
held us an authority, the name of that poet would surely have 
been mentioned. Moreover, tlie evidence of the author of the 
principal Trislan pocin pnrserved to us points in another 
direction. This poet was an Anglo-Norman named Thomas; 
and, although little over 3000 lines of liis poem have been 
pre.served, we have three translations ; a German, by Gottfried 
von .Strassburg; a Scandinavian, liy a certain Brother Robert ; 
and an English, by Thomas, sometimes identified with Thomas 
<if Ercildoune, though this is doulitful. With the help of the 
extant fragments and these translations we can form a very 
good idea of the character and content of Thomas’s work, a 
ta.sk now rendered far inon? easy by M. B6dier’s .skilful recon- 
struction (cf. vol. i. of his edition of Thomas). It was certainly 
a work of great merit and r:harm. As authority Thomas cites 
a certain Breri, wIk) has jiow been identified with the Blehcris 
quoted as authority for lh(t Grail and Gawain stories, luid the 
jiledhericus referred to by Giraldus (jambrensis as jamosus 
ilk fabulatar. This is what Thomas says 

Sei^murs, cest cunte cst mult divef!% 

H pur 90 Turn par mes vers 
E d» en tant cum est nicstcr 
E le surplus voil relesser. 

Ne vol pas trop en uni dire I 
lei diverse la fnatyre. 
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Eirtre cen« qni Rolent cuntCT 
£ dt.‘l ctitite Tristran parler 
XI (sn cuntciit diversement : 

Oi en ai do plusur Kent. 

Asez sai que chcscun en dit 
E CO qu'il unt mis en escrit, 

Mes sulun 90 que i*ai 01 
Nel dient pas suJun lir^ri 
Ky soil ICwS Kestes c los cunt os 
De tuz les reis. de tuz les cuntes, 

JSi orent este en Bretaingne," 

(Thomas, i, 377;) 

These are not the words of a man who is following a complete 
and authoritative poem ; judging from the context of the other 
references to Bleheris lie was rather a collector and versifier 
of short episodic tales, and it seems far more natural to under- 
stand Thomas as having wrought into one com])lete and con- 
seaitive form the various poems with which the name of Br^ri 
was associated, than to hold that that, or a similar, work had 
already been achieved by another. 

Thomas’s work, fortunately, fell into the hands of a true 
poet in the person of Gottfried von Strassburg, whose Tristan 
md Isolde is, from a literary point of view', the gem of medieval 
German literature. Gottfried is a far greater master of style than 
Wolfram v».)n Eschenbach, and his treatment of some of the 
episodes, notably the sojourn in the woods, is most exquisite. 
He did not live to complete his poem, but happily he carried 
it up to the point where the original fragments begin, so that 
we can judge very fairly what must ha^T been the effect of 
the whole, the style of the two poets being very similar. Inspir- 
ing as the Tristan stor^' is, it seems improbable that it 
should have been handled, and that within a comparatively 
short period, by three writers of genius, and that of Inese three 
the first, and greatest, should have utterly disappeared ! The 
translators of Thomas do not fail to (juote him as their source, 
why then has no one quoted the original poet ? 

Besides the version of Thomas, we have a fragment by a 
certain B^roul, also an Anglo-Norman, and a German poem 
by Eilhart von Oberge, both of W'hich derive from a common 
source. There also exists in two manuscTipts a short poem, 
La Folic Tristan ^ relating how Tristan, disguised as a fool, visits 
the court of King Mark. This poem is valuable, as, presuming 
upon the sufficiency of his disguise, Tristan audaciously gives 
ii rSsumi of his feats and of his relations with Iseult, in this 
agreeing with the version of Thomas. The “ Gerbert ” con- 
tinuation of the Perceval contains the working over of one of 
two short Tristan poems, called by him tlie Luiie Tristran \ 
the latter part, probably a distinct poem, shows Tristan, in the 
disguise of a minstrel, visiting the court of Mark. Here the 
tradition is more in accordance with Beroul. 

Besides the poems, we possess the prose Tristan, an enormous 
compilation, akin to the prose Lameloi, where the original 
Htory, though still to be traced, is obscured by a mass of later 
Arthurian adventures. The interest here centres in the 
rivalry betxveen Tristan and Lancelot, alike as knights and 
lovers, and in the later redaction, ascribed to H^lie de Borron, 
the story is spun out to an interminable length. 

Certain points of difference betw'een the poetical and the 
prose versions should be noted. Tristan is here the son of 
Mfeliadus. king of Loonois; his father does not die, hut is de- 
coyed aw'ay by an enchantress, and the mother, searching for 
l\er husband, gives birth to her child in the forest and dies. 
Meliadus marries again, and the second w'ife, jealous of Tristan, 
tries to kill him, Mark has another nephew, Andret, who is 
Tristan's enemy throughout the romance. Mark himself 
is a cowardly, treacherous and vindictive character. Some 
of the early printed editions follow the original version of 
Tristan’s death, now' found in one manuscript only (b.n. 103), 
the majority represent him as having been stabbed in the bark.by 
Mark in ihc presence of the queen, as we find in Malory, who 
drew the larger portion of his compilation from the prose 
Tristan, It should be noted that Tristan is never more than 
superficially connected with Arthur.- an occasional visitor 
at his court; though in it.s later form ranked among the 


Arthurian romances, the Tristan is really an independent story, 
and does not form a part of the ordinary cyclic redaction. 

The Italian prose text, La Ta/vola ritonda differs from the 
French in adhering to the original version, and is classed by 
M. B 4 dier among the derivatives from Thomas. Like the 
story of Perceval that of Tristan has been made familiar to 
the present generation by Richard Wagner’s noble music 
drama, Tristan und Isolde, founded upon the poem of Gottfried 
von Strassburg; though, being a drama of feeling rather than 
of action, the story is reduced to its simple elements; the 
drinking of the love-potion, the passion of the lovers, their 
discovery by Mark and finally their death. 

Bibliograi>hy. — T lioinas, Homan de Tristan, ed, J. Bfidier (2 vols., 
SocUti de$ anciens textes jrancais, 1902, 1905); Bei’oul, Homan de 
7 ristan (ed. E. Muret, same series, ) 903) ; E. Koibinp.Dw nordische und 
die tnglische Version der Tristansaga (1877,1883), pi. i,,Tri6trams Saga, 
pt. ii., Sir Tristrem. “ La Folie TristaJi ' was published 1 ^ F. Michel 
iti his Tristan (1835), a collection of all the extant fragments of 
Tristan poems; “Tristan Meneslrd" from the Perceval, cd. J, L. 
Weston and J. Bedier (Romania, vol, xxxv., Oct. 1906). Gottfned's 
7'ristan und Isolde has l)cc*n several times publislied; the best editions 
arc those of Bcchsicin (1890) and Goltlier (1889); modem German 
versions by Kurz, Simrock and Hertz; En -lish prose rendering, J. L. 
Weston, 2 vols. (Arthurian Romances, No. ii,). Cf. also Piquet, 
V Originality de Goil fried de Strassburg (1905). Eilhart von Oberge, 
Tristan, ed. Lichtenstein (1877); La Taivola ritonda, ed. Polidori, 
(3 vols. , 1 864-1 865) . 7 ‘hcre is no modern edition of the prose romance, 
but a detailed analysis of the contents, compiled from the numerous 
manuscripts in the Paris Library, was pul^lished by E. Loseth in 
Le Roman en prose de Tristan (1890). The general reader will find 
Gaston Paris's study of the legend in Poimes et Ugendes du moyen 
tige most intere.sting ; also Joseph B^dier’s popular retelling of the 
tale Tristan ct Iseult. For Wagner's version cf. J. L. Weston, 
Legends of the Wagner Drama. For an exhaustive stud\' of the 
Tristan legend and literature, see the n'cent work by i^rofessor 
Golthor; also an examination of the Welsh fragments by Ivor John 
in ihe Grimm Library. (J. L. W.) 

TRISTAN DA CUNHA, the general name for a group of 
three small volcanic islands belonging to Great Britain, situated 
in the South Atlantic, the summit of the largest being in 
37** 5' 50'' 16' 40 ' W. They are about 2000 m. W. of the 

Cape of Good Hope and about 4000 m. N.E. of Cape Horn 
and lie somewhat north of a line drawn between the two capes. 
St Helena lies about 3500 m. N.N.E. of the group. The 
islands rise from the submarine elevation which runs down 
the centre of the Atlantic and on w'hich are likewise situated 
Ascension, St Paul’s Rocks and the Azores; the average 
depth on this ridge is from 1600 to 1700 fathoms, while depths 
of 3000 fathoms are found on each side of it. The depth 
between the islands is in some places over 1000 fathoms. 

Tristan, the largest and northernmost island, has an area of 16 
sq. m., is nearly circular in form, about 7 m. in diameter, and has 
a volcanic cone' (7640 ft.), usually capped with snow, in the centre. 
I^ccipitous cUlls, 1000 to 2000 ft. in height, rise directly from the 
ocean on dl sides, except on the north-west, wheie tlierc is an irregular 
plain, 100 ft. above the sea, and 2 J m. in length and J m. in breadth. 
A stream cro.sses the northern end of the plateau, falling over the 
cUtt edge in a fine cascade. The crater of the central cone contains 
u fresh'water lake about 130 yds. in diameter. Tliis and other 
crater lakes are said never to be frozen over. 

Inaccessible Island, the westernmost of the group, is about 20 m. 
from Tristan. Tt is quadrilateral in form, the aides being about 
2 m. long, and its area is about 4 sq. m. The Imiheat point (1840 it.) 
is on the west side; all round there arc perpendicnlar cliffs about 
1000 it. in height. At the base of the clifis in some places arc 
narrow fringes of beach a few feet ahov^e the sea- level. 

Nightingale Island, the smallest and most southern of the group, 
is zo m, from Inaccessible IMand. Its area is not more than i sq. m. 
Its coasts, unlike those of the other rivo islands, are surrounded by 
low cliffs, from which there is a gentle slope up to two peaks, the 
one 1100 ft., the other 960 ft. high. There are two small islets — 
Stoltenkoff (325 ft.) and Middle (150 ft.) — and several rocks adjacent 
to the coast.' 

'fhe rocks of Tristan da Cunlia are felspathic basalt, doleritc, 
augite-andesite. sidcromclanc and i)alagonitc; some specimens 
of the basalt have porphyritic aunte.* The caves in Niehtingale 
Island indicate that it has been elevated se\'era] feet. On almost 

^ On the occurrence in Tristan da Cunha of rock of continental 
l\-pe (gneiss) see E. H. L. Schwarz of the Geological Sur\'ey, Cape 
Colony, in the Transactions South African Philosoph, Soc,, No. 16 of 
1905. ■ 



TRISTAN DA CUNHA 


all sides the islands are surrounded by a broad belt of kelp, the 
gigantic southern seaweed (Macrocysfis fyn/fira), through wliicli a 
boat mav approach the rocky shores even in stormy weatlior. There 
is no good anchorage is rough weatlier. 

The beaches and lower lands are covered with a dense growth 
of tussock grass [Spartina arundinacea), 8 to lo ft. in height. It 
shelters vast numbers of penguins (Eudyptes chrysaconia), which 
there form their rookeries. There is one small tree (Phylica nitida), 
which grows in detached patches on the lower grounds. Indepen- 
dently of introduced plants, fiftv-five species have been collected in 
the group, twenty nine being flowering plants and twent^'-six ferns 
and lycopods. A majority of the species arc characteristic of the 
present general horn of the south temperate zone rather than any 
particular part of it ; botanically the group is generally classed with 
the islands of the Southern Ocean. A finch {Ne$o& 'pi:iu acunhae), 
a thrush (Nesocichla eremtfa), and a water-hen {Gallinuia nesiotis) 
are the only land birds — ^the fir5rt tu’o being peculiar to the islands. 
In addition to the penguins numerous other sea birds nest on tlie 
islands, as petrels, all.iatrosses, terns, skuas and prions. One or 
two land shells, a few sjiidcrs, several Coleoptera, a small Icjiidoptcr 
and a few other insects are rt‘Corded, but no Orthopiera or Hymen<>p- 
tcra. There appear to have been no indigenous mammals or rqitilos. 
Seals frequent Nightingale and Inaccessible Islands, and tlie whale 
(Halaena australis) is found in tlie adjacent waters. 

The prevailing winds are westerly. December to March is llic 
fine season. The climate is mild and on the whole healthy, the 
temperature averaging hS® Fahr. in summer, 55® in winter— some- 
times failing to 40®. Rain is frequent ; liail and snow fall occasionally 
on the lower grounds. The sky is usually cloudy. The islands have 
a cold and barren appearance. 'Hie tide rises and falls about 4 ft. 

History . — The islands were di.scovered in 1506 by the Por- 
tuguese admiral Tristan, or more correrlly Tristao da Cunlui,* 
after whom they arc named, during a voyage to India. Thei’c- 
after the islands (which were uninhabited) were occasionuUy 
visited by outward bound ships to the Indies. Dutch vestw'ls 
brought back reports on the i.slands in 1643, and in 1656 Van 
Riebeek, tlie founder of Cape Town, sent a ship from Table 
Bay to Tristan to see if it was suitable for a military .station, 
but the absence of a harbour led to the project being abandoned. 
Later in the 17th century ships were sent from St Helena by 
the English East India Company to Tristan to report on a 
proposed settlement there, but that project also came to naught. 
A British naval ofiicer who visited the group in 1760 gave 
bis name to Nightingfile Island. John Patten, the master 
of an English merchant ship, and part of liis entw lived on 
Tristan from August 1790 to April 1791, during which time they 
captured 5600 seals; but the first permanent inhabitant was 
one Thomas Currie, who landed on the island in 1810, At 
this time American whalers frequented the neighbouring waters 
and, in the same year, an American named I^mbcrt “ late of 
Salem, mariner and citizen thereof ” and a man named Williams 
made Tristan their home, Lambert declared him.self sovereign 
and sole possessor of the group (which he renamed Islands of 
Refreshment) “ grounding my right and claim on the rational 
and sure ground of absolute occupancy.'’ Lambert’s sovereignly 
was short lived, as he and Williams were drowned while out 
fishing in May 1812. Currie was joined, however, by two 
other men and they busied themselves in growing vegetables, 
wheat and oats, and in breeding pigs. War having broken out 
in thi.s year between the United States and Great Britain the 
islands were largely used as a base by American cruisers sent 
to prey on British merchant ships. This and other considera- 
tions urged by Lord Charles Somerset, then governor of Cape 
Colony, led the British government to authorize the islands 
being taken possession of as dependencies of the Cape. The 
formal proclamation of annexation was made on the 14th of 
August i8z6. A smsJl garrison was maintained on Tristan until 

1 Tristan da Cunha (fl. 1460-1540) was nominated first viceroy 
of Portuguese India in 1504, but was unable to serve owing to 
temporary blindness; in 1506 he was placed in command of a fleet 
which operated on the east coast of Africa and in the Indies, Alphonso 
d'Albuquerque {q.v.) having charge of a squadron under da Cunha. 
After discovering the islands which now bear his name, da Cunha 
landed in Madagascar, subsequently visitin ' Mozambique. Brava 

g rhere he reduced the Arab power) and Sokotra. which he conquerc*d. 

e also distinguished himself in the indies in various actions. In 
Z514 he was ambassador to Pope X. to pav homage for the new 
conquests of Portugal, and was, later on, made a member of the , 
Portuguese privj' council. | 
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November of the following year. At their own request William 
Glass (d. 1853), a corporal in the Koyal Artillery,, with his wife 
and two children and two ma.son.s were left behind, and thus 
was begun the present settlement . From time to time additional 
settlers arrived or shipwTcckcd mariners decided to remain; 
in 1827 five Coloured women from St Helena were induced to 
migrate to Tristim to become the wives of the five bachelors 
then on the island. Later coloured women from Cape C olony 
married residents in the island. Other settlers are of Dutch, 
Italian and Asiatic origin, I'hus the inhabitants are of mixed 
blood, but the British strain greatly predominales. Over the little 
community Glass(i8i7‘“i853) ruled in pulriurchal fa.shion. Be- 
sides raising crops, the settlers pos.sesscd numbers of cattle, sheep 
and pigs, but their most lucrative occupation was seal-fishing. 
The island was still frequented by American whalers, and in 1856 
out of a total population of about 100 twenty-five, emigrated to 
the United States. The next year forty-five of the inhabitants 
removed to Cape Colony; whither the younger or more restless 
members of llie community have since gone— or else taken to a 
seafaring life. The inhabitants liad of necessity made their 
settlement on the plain on the norih-we-st of Tri.stan; here a 
number of substantial .stone cottages and a church were biiiU. 
It is named Edinburgh in memory of a visit in 1867 by the duke 
of Edinburgh. In Ocioljcr 1873 the i.slands were carefully 
.sur\^eycd by the “ ('hullengcr,” which removed to (tipe Town 
two Germans, brothers named Si oil enhoff, who had been living 
on Inaccessible Island sint'e November 1871. This was llie 
only attempt at colonization made on any .save the main island 
of the group. 

After the death of (ilass the head of the community for some 
time W'as an old man-of-war's-man named Colton, who had 
l>een for three years guard over Napoleon at St Heknia; Colton 
was .succeeded by Peter William Cireen, a native of Amsterdam 
who .settled in the island in 1836. During Gn^en’s “reign” 
the economic condition oi 'rristan was considerably affected 
liy the desertion of llie neighbouring se;LS by the whalens; this 
was lMrgi‘ly due to the depredations of the Con federate crui.sers 
“ Alabama ” and “ Shenandoah ” during the American Civil 
War, many wiialing boats being captured and burnt by them. 
Ah a result the number of ships cidling at Iristan considerably 
diminished and trade languished. In 1880 the ])opnlation 
appears to have attained its maximum — 109. In 1885 a serious 
disasle^r befell the Island vrs, a lifeboat which went to lake pro- 
visions to a ship in the offing was lo.st with all hand.s— fifteen 
men — and only four adult mak^s wen? left on the island. At 
tlie .same time a plague of ral.s — survivors of a shipwrecked 
vtis.sel “-wrought much havoc among the crops. Plans were 
made for the total removal of the inhabitants to the Cape, but 
the majority preferred to remain. Stores and provisions were 
.sent out to them by the British govcfrnment. The nivage.s of the? 
nits have rencktred impo.ssible the growing of wli(?at ; the 
wealth of the islanders now con.sists in their cattle, sheep, 
potatoe.s and apple and peach, trees. The population in 1897 
was only 64; in 1901 it was 74, and in j<)09, 95. They manage 
their own affairs without any written laws, the project once 
entertained of providing them with a formal constitution 
being deemed unnecc.ssary. ITie inhabitants are described as 
moral, religious, hospitable to strangers, well mannered and 
industrious, healthy and long lived, 'lliey are without in- 
toxicating licjuors and arc said to commit no crimes. They 
are daring .sailors, and in small canvas boats of their own building 
voyage to Nightingale and Inarct?.ssible Islands. They knit 
garments from the wool of their sheep; are good carpenters and 
make serviceable carts. From time to time ministers of the 
Church of England have lived on the island and to their efforts 
is mainly due the education of the children. In upG the 
islanders passed through a period of distre.ss owing to great 
mortality among the cattle and the almost total failure of 
the potato crop. The majority again refused however, to desert 
the island, though offered allotments of land in Cape Colony. 
Similar proposals had been made and declined several times 
since the question was first mooted in 1886. In 1905 a lease of 
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Nightingale; Inaccessible and Gough Islands; for the purpose 
of working the guano deposits, was granted by the British 
government. 

Gou^h Island. — Gough Island or Dicjsjo Alvarez lies in the South 
Atlantic in 40® 20' S., y® 44' W., and is 250 m. S.S.E. of Tristan 
da Cunha and some 1300 m. west by south of Cape Town. It is of 
volcanic origin, is rugged and mountainous, the highest T)cak 
rising to 4380 ft. The island is about 8 m. long by ^ ni. broad and 
has an area of 40 sq. m. Preci]>itous cliffs, from 200 to 1 000 ft. liigh, 
characterize the coast. They are divided by pictures()ue valleys, 
which, in some instances, have been cut down to sea- level and 
afford landing-places. Streams fall ov(t the cliffs into the sea in 
fine cascades. The island is visited by vast numbers of penguins 
and contains valuable guano dcT)osits. It is also the home of 
numerous seals. l"lie rainfall is heavy and vegetation abundant. 
The island is believed to have been discovered by the Portuguese 
in the lOth century. Originally called Diego Alvarez, it derives 
its other name from’ a Captain Gough, the commander of a British 
ship which visited it in 1731. It has been claimed as a British 
possession since the annexation of Tristan da Cunha. In 1904 
Gough Island was visited by the Antarctic exploring shi]) " Scotia " 
of the Bruce expedition, which discovered a rich marine fauna, 
two new buntings and three new species of plants. It has no 
permanent population. 

A comprehensive account of Tristan da Cunha apjieared in The 
Cape Times (January-March 1906), in a scries of articles by W. 
Hammond Tooke, the commissioner .sent to the islands by the 
Cape government in 1904. See also Transactions of the Linnean 
Society for 1819 (contains a report of an ascent of the summit by 
Captain Dugald Carmichael in 1817); A. Karlc, Narrative of a .. . 
Residence in New Zealand . . . together with a Journal of a Residence 
in Tristan d^Acunha (London, 1832); Mrs K. M. Barrow, Three 
Years in Tristan da Cunha (London, 1910); H. N. Moseley, Notes 
by a Naturalist on the Ckallenpier ** (new cd., London, 1892): 
F. and G. Stoltcnhoff, " Two Years on Inaccessible,'* in Capo 
Monthly Mag. (December 1873), Among papers relating to Tristan 
da Cunha published by the British government, see especially 
reports issued in 1897, 1903, 1906 — which gives a detailed account 
of the island and islanders— and 1907. For the discovery of Tristan 
see The Commentaries of the Gveat Afonso Dal(m{uev<jue (Hakluyt 
Society’s Series, 1875, vol. 53). For Gough Island, see K. N. K. 
Brown of the ” Scotia " expedition, “ Diego Alvarez or (Jough 
Island,” in Scottish Geog. Mag. (August 1903); Brown and others, 
” The Botany of Gough Island,” in Jonvn. Linnean Soc. (Uotany) 
(1905), and The Voyage of the ” Scotia ” ch. xii. (London, 1906). 
The Africa Pilot, pt ii. (5lh cd., contains descriptions both 

of Tristan da Cunha and Gough Island. 

TRISTAN L*HER1II1TE, FRAN 9 OIS (1601-1655), French 
dramatist, was born at the chateau de Soliers in the Haute 
Marche about 1601. His adventures began early, for he killed 
his enemy in a duel at the age of thirteen, and was obliged to 
flee to England. The story of his childhood and youth he 
embroiders in a burlesque novel, the Page disgracie. He was in 
succession poet to Gaston d’Orl^ans, to the duch(.*.sse de Chaulnes 
and the duke of Guise. He died on the 7th of September 1655. 
His first tragedy, (1636), was also his best. It was 

followed by Penthee (1637), La Mort de Seneque (1644), La 
Mort de Crispe (1645) and the Parasite (1653). He was also the 
author of some admirable lyrics. Three of his best plays are 
printed in the TJiedtre francais of 1737. 

TRITHEMIUS; JOHANNES (1462-1516), German historian 
and divinC; was bom at Trittenheim on the Moselle, on the ist 
of February 1462. His name was originally “ von Hcidenberg,” 
but according to the fashion of the times he adopted the name 
of his birthplace. After an unhappy childhood, he studied at 
Heidelberg, and at the age of twenty entered the Benedictine 
monastery of Sponheim near Kreuznach, of which, in 1485, 
he became abbot. He established an excellent library, and 
through his strict discipline and consummate scholarship senm 
raised the monastery to an educational institution of a high 
order. In 1506 he resigned, and was appointed soon after 
abbot of the monastery of St Jakob at Wurzburg; and in this 
city he died on the 13th of December 1516. Trithemius was, 
though an accomplished scholar, untrusi worthy as a chronicler, 
and his Annales hirsaugienses (1514), Ammles de origine Fran- 
corum, as well as his Chromlogia mysiica (1516) arc, on this 
account, of doubtful value. More reliance can, however, be 
placed on his T)e scriptoribus eedesiasticis (1494) and the Catalogus 
iUustrium virorum Germaniae (1491 ), He also wtoi e a fanatical 
book against sorcery, Antipalus maleficiorum (1508). 


See Silbernagel, J, Trithemius (1868; 2nd cd., 1885); Schneegans, 
Aht Joh. Trithemius und Kloster Sponheim (1882); and F. X. 
Wcgele, in Allgemeine deutsche Biographic. 

TRITON 9 in Greek mythology, son of Poseidon and A^phi- 
trite, the personification of the roaring waters. According to 
Hesiod (Theog. 930), he dwelt with his parents in a golden 
palace in the deptlis of the sea. The story of the Argonauts 
places his home on the coast of Libya. When the Argo was 
driven ashore on the Lesser Syrtes the crew carried the vefsel 
to Lake Tritonis, whence Triton, the local deity, guided them 
across to the Mediterranean (Apollonius Rhodius iv. 1552). 
He was represented as human dov/n to the waist, with the tail 
of a fish. His sp(?cial attribute was a twisted scashell, on which 
he blew to calm or raise the waves. Its sound was so terrible, 
when loudly blown, that it put the giants to flight, who imagined 
it to be the roar of a mighty wild beast (Hyginus, Poet, asironom. 
ii. 23). When Misenus, the trumpeter of Aeneas, challenged him 
to a contest of blowing, Triton in his jealousy flung him into the 
sea. In course of time Triton became the name for individuals 
of a class, like Pan and Silenus, and Tritons (male and 
female) are mentioned in the plural, usually as forming the 
escort of marine divinities. The beings called Centauro-lYitons 
or Ichthyoccntaurs were of a triple nature, with the forefeet of a 
horse in addition to the human body and fish tail. Pausanias 
(ix. 2t) gives a detailed description of the ordinary Triton. It 
is probable that the idea of Triton owes its origin to the 
Phoenician fish-deities. 

See Preller, Griechische Mythologie (4lh cd,, 1894); F. R. Dressier, 
Triton und die Tritonen (Wurzen, 1892). 

TRIUMPH (triumphus), amongst the ancient Romans, the 
highest honour bestowed upon a victorious general. Originally 
it was only granted on certain conditions, which were subse- 
quently relaxed in special cases. Only those who had held the 
office of dictator, con.sul or praetor were entitled to the distinc- 
tion; the war mu.st have been brought to a definite conclusion, 
resulting in an extension of the boundaries of the state; at least 
5000 of th ■ enemy must have been slain ; the victory must have 
i)een gained over a foreign enemy, victories in civil war or over 
rebels not being counted. The power of granting a triumph 
rested with the senate, which held a meeting outside the city 
walls (generally in the temple of Bellona) to consider the claims 
pul. forward by the general. If they were considered .satisfactoiy^ 
special legislation was necessary to Icccp the general in possession 
of the imperium on his entry into the city. Without this, his 
command would have expired and he would have become a 
private individual the moment he was inside the city walls, 
and would have had no right to a triumph. Consequently 
he remained outside the pomoerium until the special ordinance 
was passed ; thus Lucullus on his return from Asia waited outside 
Rome three years for his triumph. 

The triumph consisted of a solemn procession, which, starting 
from the Campus Martius outside the city walls, passed through 
the city to the Capitol. The streets were adorned with garlands, 
the temples open, and the procession was greeted with shouts 
of lo iriumphe / At its head were the magistrates and senate, 
who were followed by trumpeters and then by the spoils, 
which included not only arms, standards, statues, &t., but also 
representations of battles, and of the towns, rivers and moun- 
tains of the conquered country, models of fortresses, &c. Next 
came the victims destined for sacrifice, especially white oxen 
with gilded horns. They were followed by the prisoners who 
had not been sold as slaves hut kept lo grace the triumph; 
when the procession reached the Capitol they were taken off 
to prison and put to death. The chariot which carried the 
victorious general {triumphaior) was crowned with laurel and 
drawn by four horses. The general was attired like the Capi- 
loline Jujiiter in robes of purple and gold borrowed from the 
treasury of the god; in his right hand he held a laurel branch, 
in his ivft an ivory sceptre surmounted by an eagle. Al;ove 
hU head the golden crown of Jupiter was held by a slave who 
reminded him in the midst of his gloiy that he was a m ortal 
man. Last came the soldiers shouting Jo iriumphe and singing 
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songs both of a laudatory and scurrilous kind. On readying the 
temple of Jupiter on the Capitol, the general placed tlie laurel 
l)ranch (in later times a palm branch) on the lap of the image 
of the god, and then offered the thank-offerings. A feast of 
tiie magistrates and senate, and sometimes of the soldiers and 
people, concluded the ceremony, which in earlier times lasted 
one day, but in later times occupied several. Generals who 
were not allowed a regular triumph by the senate had a right 
to triumph at the temple of Jupiter Latiaris on the Alban Mount. 
Under the empire only the emperors celebrated a triumph, 
because the generals commanded under the an.spitT.s of tlie 
emperors (not under their own) merely as lieutenants 
the only honour they received was the right of wearing the 
triumphal insignia (the robes of purple and gold imd the wreath 
of bay leaves) on holidays. After the time of Trajan, when all 
I'.onsuls were allowed to wear the triumphal dress on entering 
office and in festal processions, the only military reward for a 
successful general was a statue in some public place. The last 
triumph recorded is that of Diocletiiin (a.d. 302). A naval or 
maritime triumph was sometimes allowed for vii tories at sea. 
the earliest being ihat celebrated by C. Duilius in honour of 
his victory over the Carthaginians in 260 b.c. 

See Mommsen, Kotnisches Staataraht (ifiS;), i. 120-13(): 
Marquardt, Romische Staatsverwaltung ii. fjO i; H. 

Gdll, De iriuwphi romani origins, pri'uiissu, upparatu, via 
(iSfvj); S. Pcino, “ De? ornarncnti.s triumphalibus “ in C. R. 

Ascherson's Her liner Stud ten, ii, 

TRIUMPHAL ARCH, the term given to archt^s erected to 
commemorate some .special victory, but here extended to include • 
those built as memorial arches to some benefactor of the Roman j 
Empire, such as those at Rimini, Ancona and liencvento; | 
arches erected as monumental entrances to towns, as at Nimes 1 
and Autun; arches on bridges, as at Chanuis in Franc e and ! 
Alcantara in Spain; and lastly those which prcc'eded the entrance ! 
to a forum or sacred enclosure, or formed part of a colonnaded 1 
street, as in Syria. There is every reason to sujipose that in ' 
early times in Greece and Etruria temporary erections, .sucli as 
those of the present day, were set up on the occasion of the public 
imtry, after a great victory, of some emperor or general ; but the 
Romans would seem to have been the first to erect such struc- 
tures in stone or marble, to enrich them with sculi)Uirc, and to 
raise aloft on their summit the quadriga or foiir-horsed chariot 
with sUtues and trophitJs. The time involved in the construc- 
tion of such a memorial, and more especially that which would 
be required for its enrichment with sculpture, rendered it im- 
possible that they should be set up on the occasion of the triuni- 
fihal entry itself, and it is known that the arch of 'fitus wiis not 
erected till some time after his death by his suc cessor Domitiun. 
'riierc is always some difficulty in deciding between triumphal 
and memorial arches, as they were virtually similar in design, 
ctjually enriched wdth sculpture, generally surmounted with a 
quadriga and statues, and as a rule were isolated structures. 
I'he earlier arches were pierced with a single arch and were 
comparatively simple in design, being decorated by pilasters 
or .semi-detached columns only; the existence of chariots and 
statues on their summit is known only from coins or gems, on 
which such features arc always shown. 7 ’he arch of Titus in 
Rome (fig. 4), A.D. 81, is the first ona enriched with bas-relief 
sculpture, in this case representing the triumphs of Titus with 
the seven-branched candle.stick and the gedden table brought 
from Jerusalem. The next sculptural arch of triumph is that 
built at Benevento (fig. 2) in South Italy (a.d. 112) by Trajan, 
recording the Dacian victories. The triumphal arch (fig. 5) 
of Septimius Severus (a.d. 203) has a central and two side 
arches, the bas-reliefs on it representing the Parthian victoriers ; 
and the last important arch in Rome is that of Constantine 
(fig. 6), which had also three arches, and was embellished 
with bas-reliefs, representing the Dacian victories, which were 
taken from the arch of Trajan on the Via Appia and others of 
Constantine's time, representing the conciucst of Maxentius. 

Passing to other countries, we have the triumphal arches at 
St Remy and at Orange (fig. 8) ; those at Carpentras and Cavail- 
lon, also in France, which were probably of later date, as possibly 


i also the triple arch at Reims. The triumphal arch with three 
arches at Fano in Italy is said to have been Ci)iiur.eneed hy 
Augustus, but completed by C onstantine, who probably added 
the two side arches and dec'orated it with inferior sculpture. 
At Timgad (Tluimugada) in North Afritui is a triumphal arch 
with central iuul two side arelu s, probably of Hadrian’s time, 
and one with triple arehes at Sbeiila (Sufietula), also in North 
Africa, and another example at Saint es in France, built on a 
bridge. 

Of memorial arehes Ih.e earliest are the examples of Rimini 
(fig. 7) and Aosta, eret'ierl to Augustus, and later the arch at 
Ancona (fig. 3) erci ted to 'JVajan (a.d. 112) as a reiord of the 
construction of the port tiu rc. At Pola, in 1 stria, is an archwav 
erected in memory of tlie Sergii. Of less important examples 
in Rome are the an lus of Dolabella (a.d. 10), Drusus (a.d. 23), 
Gallienus (a.d. 2U2), the silverMuith’s arch (a,d. 204); in Verona, 
the Porta dei llorsari and the Porta dc^ Lconi, erected by 
Gallienus (a.d. 205); at Aix-le.s- Bains in Kranee, an arch of lute 
3rd century’ ; and at l-ambe.ssa, in North Africa, the arehes of 
rominodus (a.d. 1S7) and of Septimius Severus (a.d. 200), 
In Spain there are two monuniCMital arehes erected l)y Trajan 
at Alcantara, in the centre of the bridge built by hiin (a.d. 108), 
and the arch of Santiago at Merida; a third example exists in 
tin* Arco di Ihira at 'I'arragona. 

Quadriportal archways are those wliieh wtTe built in the centre 
of four cross roads, such as the arch of Janus in Rome, built 
by ('onslans (a.d. 350), the arch of Caraealla at, 'iebesst* 
(Tbevc.sti) in North Africa, and many examples in Syria, of 
wbieb the /irch at Ladikiyah (j.,aodicea ad Mare) is in perfect 
preservation. 

The colomuui(‘(l streets in Syria were enltTed through rnagniii- 
rent archways, of wln(‘h the fintjst examples arc those at Palmyra 
and Gcrasa. As entrance gat (‘ways to towns there are many 
examples which wer(‘ sornelimes built as memorial arches, Inii 
lormcd part of the city walls, such as the entrance gate at Susa 
in Itiil)^, enacted in memory of Augustus (8 n.c.), deeorii-ted willi 
reliefs of the Suovetanrelia (.saei ifu es); the I'orte d'Avroux 
and Porte St Andix* at Antiin, and the ]*ort.e d’Angiiste at 
Nimes, in Fran(‘e; the Porte (rAngnste at l*eriigia in Italy 
j and the Porta Nigra at Treves in (icrniiiny; to these should he 
added the three entrance gateways to the jialace of Spalato 
(a.d. 303), one of these, tlie Porta Aiirea, or (lofdcn (late*, 
.showing in its enriched design certain decadent forms wln('h 
led to the Byzantine and Kenai.s.sunce styles; la.vtly then* are, 
the arched enlranects to .saered or eivil enclosures, such us Iht; 
e.xample at Sheilla (Suffetula) in North Africa, the arch of 
Hadrian at Athnes (fig. 1), built to his memory by ids successors, 
and the archway of the J^ropylaea at Damascus. 

The triumphal arch found no place in medieval architecturfr, 
I hut in Renaissance works thtrre are many (examples, of which the 
I triumphal entrance arch of King Alfonso at Naples (a.d. 1470) 

’ comes first. Of isolated struct ures, there are in Paris tlie Porte 
i St Martin (1^74), St Denis (1684), anh of Uarrou.se.l ^in the 
j Tuileries (1808), and the Arc de riCunlc in the Clmiups FJy.s^es, 
! (’oinpletcd in J8.p; in Berlin the liniiuftmhurger 'I'Jior (1790); 

I in Munich the Siegesthor (1843) and Metzger Thor (j88o); in 
j Milan the Arch of Peac(*, commenced by Napoleon in 1807 
I and completed in 1857 by th(^ Austrians (an interesting example, 
I as it still preser\^es the chariot and horses and statues whi('h 
; formerly crowned all triumphal arches); and in London tlu? 
! Marble Arch, originally built in front of Buckingham Palace, 
but removed to the north-east angle of Hyde Park in 
1843, ami tlie Wellington An h at Hyde Park Comer, without 
the statue of the duke on horseback, afterward.s set up at 
Aldershot. (R. p. s.) 

TRIVANDRUM, or Trevandrum, a city of southern India, 
capital of the state of Travancorc, situated 2 m. from the sea- 
coast. Pop. (i 9 ° 0 > rile residence of the maharaja, 

and contains an observatory^ and a museum, besides several 
other fine buildings. I’he chief fame of the place, however, 
centre.s upon the shrine of Sri Ananta Pad manabhas warn i, 
a great resort of pilgrims, round whidi the city grew up. The 
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best houses and chief public buildings stand on hilly terraces. 
The city contains the maharaja’s collegCi a Sanskrit college, 
a high school, a school for girls, an industrial school of arts, 
and a hospital and medical school. There is little trade, but a 
speciality of wood-carving. Trivandrum has a small seaport, 
but the vessels that touch here have to anchor at some (xmsider- 
able distance from the shore, and the port itself is not fitted 
for any great commercial development. 

TRIVET, a small metal tripod for holding cooking vessels 
near a fire. The work is also applied to a round, square or oval 
opcmwork plate, usually of steel or brass, fixed to tlie bars of a 
grate by a socket for keeping hot plates, dishes, or food. 

TRIinUM (Lat. for cross-road, *.<?. where three roads meet, 
from ireSi three, and via^ road), in medieval educational systems, 
the curriculum which included grammar, rhetoric and logic. , 
The trivium and the quadrivium (arithmetic, music, geometry | 
and astronomy) together made up what are known as the 
seven liljeral arts (see Education : Schools). From the word | 
in its original sense is derived the adjective “ trivuil ’’ (post- 1 
Aug. Lat. irivialis)^ that which can be seen at the (Toss-roads, ! 
7 .P. unimix)rtant, commonplace. In botany and zoology the | 
“ trivial ” name is the adjectival name which follows the genu.s j 
name in a binominal system of nomenclature, as canim^ perennis, I 
in Rosa caninu, Beilis perennis. ! 

TRNOVO, orTiKNOvo, an (‘piscopal city and the capital of a : 
department of Biilgariii; 124 m. E.N.K. of Solia, u;i llu? river ' 
Yantra, and on the Sofia- Varna railway, at the junction of the , 
branch line from Rustchuk. Pop. (1906), 12,171. The city j 
(H)nsists of two divisions— the Christian (juarter, .situated : 
chiefly on a high rocky plat(‘an, and the so-i^alled Turki.sh | 
quarter, on the lower ground; but many of the Turkish inhabi- 
tants emigrated after 1878. On the Tsan*vetz Hill above the ' 
city are the remains of the ancient citadel. The Husarjaini ‘ 
mosque is used us a military powder and dynamite factory. In 
the Christian quartiT there arc some interesting churches of 
the middle ages, notably that of the Forty Martyrs, in which 
the Bulgarian tsars were <*rowned. Numerous antiquarian 
remains have also been discovered. There are a gymnasium 
and a higlxdass girls’ school. The cit)^ pos.se.sses large dye- 
works, and important manufactures of copper utensils. 

Trnovo w^as tlie anrMcnt capital of Bulgaria, and from 1186 
until its capture by the Turks, 17th of July 1394, the resideiKM* 
of the Bulgarian tsars. From the beginning of the 13th centur>' 
it was also the seat of the patriarchate of Bulgaria, until the 
suppression of the patriarchate in 1767. In 1877 it was taken 
from Turkey by the Russians, and in 1879 Prince Alexander of 
Battenberg was here elw’ted prince of Bulgaria. On the 5th 
of October 1908 the independence of Bulgaria was proclaimed 
here by King Ferdinand, in tlie church of the Forty Martyrs. 

TROCHAIC (from Gr. Tfio;(ato9, Lat. ttochaeus), 

the name of a metre very commonly used by the Greeks 
and Romans in their tragedies and comedies. Its character- 
istic foot is a trochee consisting of Iwt) syllables, one long, 
one short (-u). The usual form, in which the Greeks employed 
the measure, was the trochaic tetrameter catiilectie, the .scheme 
of which is as follows 
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The trochaic metre is rapid in movement and breathless, and 
is generally used to depict strong emotions or to tell an exciting 
narrative. It is, however, very* (doscly related to the ordinaiy^ 
iambic metre; in fact, by subtracting the first foot and a half 
of the longer line, we find ourselves left with a pure iambic line | 
as used by the tragedian.s. 

In modem times, the trochaic measure has been adopted by 
the prosody of England, Germany and Scandinavia. The 
swift and hurrying movement of it, which we see reflected in 
its derivation, as the Gmk name is certainly to be traced back 


to the verb rpix^iv, to run, has made it a favouritse with our 
lyrical poets. In the early English writers on versification 
the foot is called a trocheus. 

TROCHU, LOUIS JULES (1815-1896), French general, was 
born at Palais (Helle-lle-en-Mer) on the X2th of March 1815. 
Educated at St Cyr he received a commission in the Staff Corps 
in 1837, was promoted lieutenant in r84o, and captain in 1843. 
He served as a captain in Algeria under Marshal Bug^ud, who, 
in recognition of his gallantry^ in the battles of Sidi Yussuf 
and Isly, made him his aidc-d '-camp and entrusted him with 
important commissions. He was promoted major in 1845, and 
colonel in 1853. He served with distinction throughout the 
Crimean campaign, first as aide-de-camp to Marshal St Arnaud. 
and then as general of brigade, and was made a commander of 
the Legion of Honour and general of division. He again 
distingiushed himself in command of a division in the Italian 
<rampuign of 1859, where he won the grand cross of the Legion of 
Honour. In 1866 he was employed at the rniriistiy^ of war 
in the preparation of army reorganization schemes, ard he 
published anonymously in the following year UArmee francaise 
en r86jy a work inspired with Orleanist sentiment, which ran 
tlirougli ten editions in a few months and reached a twentieth 
in 1870. This brochure brought him into bad odour at court, and 
he left the war ofrice on half-pay, and was refused a command 
in the field at tl^e outbreak of the Frani.'o-Germaii War. After 
the CiirlitT clisasU.Ts in 1870, he wii.s appointed by the entperor 
first commandant of the troops of Chalons camp, and soon 
afterwards (Aug. 17) governor of Paris and commander-in- 
chief of all the forces destined for the defence of the capital, 
including some 120,000 regular troops, 80,000 mobiles, and 
330,000 Natit)nal (hiards. He worked energetically to put 
Paris in a state of defence aiid throughout the siege showed 
himself a master of the passive defensive. At the revolution 
of the 4lh of St.'ptember he Ix'came president of the government 
of national defcjice, in addition to his other offices. His 
“ plan ” for defending the city raised expectations doomed to 
clisappoinlmcnl ; the successive sorties made under pressure of 
public opinion were unsuccessful, and having declared in one 
! of his proclamations that the governor of Paris would never 
I capitulate, when capitulation became inevitable he resigned 
j the governorship of Paris on the 22nd of January 1871 to General 
i Vinov, retaining the presidency of the government until after 
the armistice in February. He was elected to the National 
Assembly by eight departments, and sat for Morbihan. In 
October he was elected president of tlie council-general for 
Morbihan. In July 1872 he retired from political life, and in 
1873 from the army. H(‘ published in 1873 Vour la icrite et 
pour la justice, in justification of the government of national 
defence, and in 1879 UArmee fran^aise en par un offtcier 
en reiraite, a sort of supplement to his former work of 1867. He 
died at Tours on the 7th of October 1896. 

TROGEN, a neat and clean little town in the Ausser Rhoden 
half of the vSwiss canton of Appenzell. By light railway it 
is 6 m. from St Gall, or by carriage road 7 m. from Hciden (the 
chief goats’-whey cure-resort in the canton), or 9 m. from AJt- 
statten in the Rhine valley. It is built on tiie side of a steepi.sh 
i hill, and in 1900 had 2496 inhabitants, mostly Protestant and 
Gerniiin-speaking. In the square before the pari.sh church the 
! Landsgemeinde or primitive democratic assembly of Aussw 
I Rhoden meets in the even years (m other years at Hundwil, 
not far from Hcrisau) on the last Sunday in April. Like other 
towns in Appenzell, Trogen is engaged in the manufacture (in 
the houses of the workpeople) of embroidery and muslins. 

TROGLODYTES (rp<DyAo8i»Tni, from Tpwykrff hole, 8wd, creep), 
** cave-dwellers,” a name applied by ancient writers to Afferent 
tribes in various parts of the world. Strabo speaks of them 
in Moesia, .south of the Danube (vii. 318), in the Caucasus 
(xi. 506), but especially in various parts of Africa from Libya 
(xvif. 828) to the Red Sea. The troglodyte Ethiopia of 
Herodotus (iv. 183) in inner Africa, very swift of foot, living on 
lizards and creeping things, and with a speech like the screech 
of an owl, have been identified with the Tibbus of Fezzan. 
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According to Aristotle {Hist, An, viii. 12) a dwarfish race of 
Troglodytes dwelt on the upper course of the Nile, wlio possessed 
horses and were in his opinion the Pygmies of fable. But the 
best kno^Ti of these African cave-dwellers were the inhabitants 
of the “ Troglodyte country ” (l><i>yAo8urtK7/) on the coast of 
the Red Sea, as far north as the Greek port of Berenice, of 
whom an account has been preserved by Diodorus (iii. 31) and 
Photius (p. 454 Bekker) from Agatharchides of Cnidus, and 
by Artemidorus in Strabo (xvi. 776). They were a pastoral 
people, living entirely on the flesh of their herds, or, in the season 
of fresh pasture, on mingled milk and blood. But they killed 
only old or sick cattle (as indeed they killed old men who could 
no longer follow the flock), and the butchers were called “ un- 
clean ” ; nay, they gave the name of parent to no man, but only 
to the cattle which provided their subsistence. This last point 
seems to be a confused indication of totemism. 'I’hc)' went 
almost naked; the women wore necklac'cs of shells as amulets. 
Marriage was unknown, except among the chi(‘fs — a fact which 
agrees with the prevalence of female kinship in these regions in 
much later times. They practis('d circumcision or a mutilation 
of a more serious kind. 1'heir burial rites were peculiar. The 
dead body, its neck and legs bound togethtT with withies of 
the shrub called paliunts, was set up on a mound, and pelted with 
stones amidst the jeers of thv onlookers, until its face was com- 
pletely ('overed by them. A goat's liorn was tlicn placed above 
it, and the crowd disi)ersed with manifestations of joy. It is 
supposed that the Horim or IToritcs, the aboriginal inliabitants 
of Mount Soir, if their name is C()rrc(’lly interpreted “ cave- 
dw’ellers,” were a kindred people to the Troglodytes on the 
other side of the Red Sea. 

TROGON, a word apparently first used as English ^ by 
G. Shaw p. J77) in 1792, and now fur many 

years aec'epted as the gen<'ral name of certain birds forming 
the family Trogonidae of modern ornithology, 'i'he trogt>ns 
are birds of moderate size ; the smallest is hardly bigger than a 
thrush and the largest less bulky than a (tow. In most of them 
the bill is very wide at the gape, which is invariably beset by 
recurved bristles. They seize most of their food, whether 
caterpillars or fruits, on the w'ing, though their alar power is not 
exceptiontilly great, their flight being described as short, rajiid 
and spasmodic. Tlieir feet are weak and of a unique siriicture, 
the second toe, which in most birds is the inner anterior one, 
being reverted, and thus the trogons stand alone, since in all 
other birds that have two toes before and two behind it is the 
outer toe that is turned backward. I’he plumage is very remark- 
able and characteristic. I’here is not a species which has not 
beauty beyond most bird.s, and the glory of the group culminates 
in the quezal (q.v,). But in otlicrs golden gi’ccn and steely blue, 
rich crimson ^ and tender pink, yellow varying from primrose 
to amber, vie with one another in vivid coloration, or contrasted, 
as happens in many species, with a warm Uiwny or a sombre 
slaty grey — to say nothing of the delicate freckling of black and 
white, as minute as the markings of a moth’s wing — the whole 
set ofl by bands of white, producing an effect hardly equalled 
in any group. The plumage is further remarkable for the large 
size of its contour-feathers, which are extremely soft and so 
loosely seated as to come off in scores at a touch, and there 
is no down. The tail is generally a very characteristic feature, 
the rectrices, though in some cases pointed, being often curiously 
squared at the tip, and when this is the ca,se they are usually 

* Trogonem (the oblique case) occurs in Pliny {H, N. x. 16) as 
the name of a bird of which he knew nothing, save that it was 
mentioned by Hylas, an augur, whose work is lost; but some 
would read Trygonem (turtle-dove). In 1752 Mohring {Av. Genera, 
p, 85) applied the name to the “ Curucui " (pronounced ” Suruqud/' 
vide Bates, Nat Amazons, i. 254) of Maregrav (Hist nat Braiiliae, 
p. 211), who described and figured it in 1648 recognizably. In 17O0 
Brisson (Ofvithologic, iv. 1O4) adopted Trogon as a generic term, 
and, Linnaeus ha\’ing follow'ed his example, it has since been univer- 
sally accepted. 

® Anatole Bogdanoff determined the red pigment of the feathers 
of Pharomacrus auriceps to be a su Instance which he called “ zooxan- 
thine " {CompUs rendus, Nov. 2, 1857, xlv. 690). 


barred ladder-like with white and black.** According to J. 
Gould, they are larger and more pointed in the young than in 
the old, and grow’ squarer and have the white bonds narrower at 
each succeeding moult. He also as.sens that in the specie.s 
which have the wing coverts freckled, the freckling becomes 
finer w’ith age. So far as has been observed, the nidification 
of these birds is in holes of trees, wherein are laid witliout any 
bedding two roundish eggs, generally white, but certainly in one 
species (quezal) tinted with bluish green. 

The trogons form a very welbmarked tamily, iH'longing to the 
coraciifonn birds, and probably to be placed in that assemblage 
near the colics (see Moi sk Biro) and swifts ((/./•,). The remains 
(»f one, T. gallii'us, have liecn recogni/ed by Milne J'dwards 
(Ois, foss. de la France, ii. 395. pi. f 7;, tigs. iS 27) from the Miocene 
of the Allier. This fortunate discovery seems to account for the 
remarkable distribution of the trogons at the present day. While 
they chiefly abound, and have (Uwelopod Ihi’ir climax of magiiili- 
concc. in the tropical ])arts of the New \N’nrld, they yet occur in 
the tropical parts of the Old. The sp<‘cies now inhabiting Africa, 
iorming the group Hnpalodrynia, can liardly he separated generi* 
eally from those of tlu* Neotrojiieal i\orou, and the ditlerencc 
between tlu' Asiatic forms, if somew bat gre.it<T, is still comparatively 
sli;rbt. Tt is plain then that tl>e Ttogons are ati eNceptionally 
])ersistent type; iiuhcd in tbe whole class lew' siitdlar instanees 
occur, ami perhfi])s rone that can be t:alle<l parallel. 1'he extreme 
d<*veh»pment o! the type in tbe New World itist noticed also luriiishes 
anotber liint. W'bih' in some of the American trogons {Pfiaro- 
niturus, for insinnee) tbe jilnmage of the (i-m.ales is not very much 
less beautiful than that of the males, tb(‘re are others in which 
the hen birds retain what may be fairly dieniecl a more ancient 
livery, while the cocks Haunt in brilliant attire. Now the jdiiiuage 
of both sexes ill all but one of the Asiatic trogons, liarpai'tc,\ 
resembles rathi'r that of tin* >oiing and of tliose females of the 
American sjx'cies wliit b are modi-slly clothed. 'I'he inference fnau 
this lad would seem to be tlial tbe j-enera! coloration of the* 'I’rogons 
prior to the eslablishm<?nt , by geixMajHiical (’stran/^ement, of the 
two tyjK's was a russet similar to tliat now worn by the adiilis ol 
both sexes in the Indian region, and by a jiorlion only of the 
females in tbe Neolro^.ieal, 1 'lie I'.t luripian type, as already said, 
i very closely agrees with tbe American, and therefore would be 
likely to have b<en longer in I'onnexion therewilli. Again, wliih 
the adults of most of the American tidgoiis (J'/iaionini iind 
F.uptilotis excepted) have the eilges of tlu' bill serrat^’d. He ir young 
have tliem smooth or only with ii single not eh rm either side near 
the tip, and this is observable in the Asiatjc trogons at all ages. 
At the same time Ihe most distinctive features ol llie wholti grouj), 
which are rasily taken in at a glanci', but ai<i dilliciilt. to e.\pn*.sh 
briefly in worrJs, are e<jually jjossessrd by both branches ol tlu* 
family, show'ing that they w'ere in all likelihoorl for the jiossibility 
that the jieculiarities may have been evolved apart is not. to be 
overlooked— reached before tbe geographical sundctiing of these 
branches (whereby they are now* jdaeed on oi>i>osite sich-.s of the 
globe) was e fleeted. 

About sixty s])eeies of trogon.s are recr>gnized, which J. Tiould 
in the .second edition of his Monograph f)f the family (1875) divides 
into seven genera. Fharonuurus, Fu/Hilotis anrl '/'rogon inhabit 
the mainland of tropical America, no sjjecies ])assiug to tlic north- 
word of the Kio Cirande nor southward of the forest district of 
Brazil, while none occur on the west coast of Peru or Chile. Prtono- 
telus and Tmetotrogon, each with ont; species, are peculiar respectively 
to Cuba and Haiti. The Alrican fonu Hapaloderma lias two 
sjiccics, on(; found only cm the west coast, the other of more general 
range. The Asiatic trogons, (w ith eleven sjiecies accord- 
ing to the same authority), occur from N(‘pal to Mrdatca, in Ceylon, 
and in Sumatra, Java and Borneo, while one species is peculiar 
to some of the Fhilipjnne Islands. (A. N.) 

TROGUS, GNAEUS POMPEIUS, Roman historian £rom the 
country of the Vocontii in Gallia Narhonensis, nearly contem- 
I porary with Livy, flourishefl during tin* agtj ol Augustus. His 
I grandfather served in the war again.st Sertorius with Pompey, 
through whose influence he obtained the Roman citizenship; 
hence the name Pompeiii.s, adopted as a token of gratitude to 
hi.s benefactor. His father served under Julius f'ae.sar in the 
capacity of .secretary and interpreter. Trogus himself seem.s 
to have been a man of encyclopaedic knowledge. He i^ote, 
after Aristotle and Theophrastus, books on the mitiimJ history 
of animals and plants, frequently quoted by the cider Pliny. 
But his principal w'ork was Historiae Philippicae in forty-four 

^ In the trogtm of Cuba, Prionotelus, they are inost curiously 
I scooped out, as it w’ere, at the extremity, and the lateral pointed 
! ends diverge in a way almost unique among birds. 

I ** Or tw'o species if H, madoii be more than a local form of 
H, fcinwardti. 
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books, so called because the Macedonian empire founded by 
Philip is the central theme of the narrative. This was a general 
history of the world, or rather of those portions of it which came 
under the sway of Alexander and his successors. It began 
with Ninus, the founder of Nineveh, and ended at about the 
same point as Livy (A.p. 9). The last event recorded by the j 
epitomator Justin is the recovery of the Roman standards 
captured by the Parthians (20 B.c.). He left untouched Roman 
history up to the time when Greece and the East came into 
contact with Rome, possibly because Livy had sufficiently treated 
it. The work was based upon the writings of Greek historians, 
such as Theopompus (also the author of a Philippica), Ephorus, 
Tiinaeus, Polybius. Chiefly vm the ground that such a work 
was beyond the powers of a Roman, it is generally agreed that 
Trogus did not gather together the information from the leading 
Greek historians for himself, but that it was already combined 
into a single book by some Greek (wry probably Timagenes 
of Alexandria). His idea of history was more severe and less 
rhetorical than that of Sallust and Livy, whom he blamed for 
putting elaborate speeches into the mouths of the characters 
of whom they wrote. Of his great work, we possess only the 
epitome by Justin, the prolof^i or summaries of the 44 books, and 
fragments in Vopiscus, Jerome, Augustine and other writers. 
But even in its present mutilated state it is often an important 
authority for the ancient history of the East. Ethnographical 
and geographical excursuses arc a special feature of the work. 

Fragments edited by A. Bielowski (1S53) ; see also, A. H. L. Heercii, 
De 7'foqi P. fontibus et auctoritate (nrciixecl to C. H. Frotscher’s 
edition of Justin); A, Hiimann on the authorities used by. Trogus 
for Greek and Sicilian history (18S0); A. von Ciutschmid, Vber die 
Pragmentc des Pompeius 'J'roqus (1S57); M. Schan?;, Gcschichte der 
romischen Litteratuf (2nd ed., iS99),*ii., where all that is known of 
Timagenes is given; Teuilcl Schwabc, Hi$i, of Roman Literaiure, 

§ 258; and article Justin. 

TROIA, a town and episcopal see of Apulia, Italy, in the 
provinetj of Foggia, situated 1440 ft, above sea-level, 7 m. N.W. 
of the statujn of Giardinetto-Troia, which is 16 m. S.W, of Foggia. 
Pop. (1901), 6674. Troia occupies the site of the ancient Accae, 
12 m. S. of Luceria, on the Via Traiana, a town which fell to 
Hannibal after the victory of Cannae, but was won back by the 
Romans in 214. Under the empire it appears to have become 
a colony. Troia was itself founded in 1017 by the Greek jirefcct 
Basilius Bugianus, The cathedral dates from 1107, but the 
upper part of the facade with its curious sculptures, fine rose- 
window and polychromatic decoration, the choir apse and the 
interior were restored early in the i3lh (X*ntury. The latter 
has been somewhat spoilt by recent decorations. I’he bronxe 
doors, partly in relief and partly in niello, of 1119 and 1127 
respectively, were cast in Beneventum by Oderisius Berardus. 
The small domed church of S. Basilio has an ambo of 1158. 

TROlLUS, in Greek legend, son of Priam (or Apollo) and 
Hecuba. His father, when upbraiding his surviving sons for 
their cowardice, speaks in the Iliad (xxiv. 257) of Troi’lus as 
already slain before the action of the poem commences. Accord- 
ing to a tradition drawn from other sources and adopted by 
Virgil (Am. i. 474), when a mere boy he fell by the hand of 
Achilles. In another account, he was dragged to death by his 
own horses. His death formed llie subject of a lost tragedy by 
Sophocles. There is no trace in classical writers of the story of 
Shakespeare’s Troilus and Cressida, the materials for which were 
derived from Chaucer’s poem of the same name, Lydgate’s 
History, Sege, and Destruedon of Troy, Caxton’s Recuydl of the 
Hisloryes of Troy (irans. from Norman French of Raoul Ic 
Fevre), ('hapman s translation of Homer, and perhaps a play on 
the subject by Dekker and Chattle. 

TROITSK, a town of eastern Russia, in the government of 
Orenburg, situated in a fertile steppe, 315 m. N.E. of Orenburg, 
and 77 m. S. of Chelyabinsk, on the Siberian highway. Pop. 
(1885), 18,497 5 25,293. It has grown rapidly in modern 

times. The Troitskiy fort, erected in 1743, became a centre for 
trade with the Kirghiz steppe and Turkestan, and in that trade 
Troitsk is now second only to Orenburg. Cotton, silk, and 
especially horses and cattle are imported, while leather, cotton, 


woollen and metal wares are exported. An active trade in corn 
for the Ural gold mines is carried on. The place has ironworks 
and tanneries. 

TROLLE, HERLUF (1516-1565), Danish naval hero, was born 
on the 14th of January 1516 at Lillo. At the age of nineteen 
Trolle went to Vor Ftue Skole at Copenhagen, subsequently 
completing his studies at Wittenberg, where he adopted the 
views of Mclanchthon, with whom he was in intimate corre- 
spondence for some years. His marriage with Brigitte, the 
daughter of Lord I’reasurer Mogens Gjde, brought him a rich 
inheritance, and in 1557 he took his seat in the senate. Both 
Cliristii‘n III. and Frederick 11 . had a very high opinion of 
IVollc’s trustworthiness and ability and employed him in 
various diplomatic missions. Trolle was, indeed, richly 
endowed by nature, and his handsome face and lively manners 
made him popular everywhere. His one enemy was his wife’s 
nephew Peder Oxe, the subsequently distinguished finance 
minister, whose narrow grasping ways, especially as the two 
men were near neighbours, did not contribute towards family 
harmony. It was Trolle wh{)m Frederick II. appointed to 
investigate the charges of malversation brought against Oxe. 
Both Trolle and his wife were far renowned for their piety and 
good works, and their whole household had to conform to their 
example or seek scirvicc elsewhere. A man of culture, moreover, 
he translated David’s 31st Psalm into Danish verse. He also 
promoted literature and learning by educating poor students 
both at home and abroad, endowing Latin schools and encourag- 
ing historical research. In 1559 Trolle was appointed admiral 
and inspector of the fleet, a task which occupied all his time and 
energy. In 1563 lie superseded the aged Peder Skram as 
admiral-in-chief. On th»i loth of May he put to sea with twenty- 
one shij)s of the line and five smaller vessels and, afttT uniting 
with a Lubeck squadron of six liners, encountered, off the 
isle of Oland, a superior Sw(‘dish fleet of thirty-eight .ships under 
Jacob Baggc. Supported by tw'o other Danish ships Trolle 
attacked the Swedish flagship “Makalos” (Matchless), then 
the largest battleship in northern waters, but was beaten off 
at nightfall. The fight was renewed at six o’clock the following 
morning, when the “ Makalos ” was again attacked and forced 
to surrender, but blew up immediately afterwards, no fewer 
than 300 Lubcck and Danish sailors perishing with her. But 
the Swedish admiral was captured and the remnant of the 
Swedish fleet took refuge at Stockholm. Despite the damage done 
to his own fleet and flagship ** Fortuna ” by this great victory, 
'JVolic, on the 14th of August, fought another but indecisive 
action with a second Swedish fleet under the famous Swedish 
admiral Klas Horn, and kept the sea till the i3lh of October. 
Trolle spent the winter partly at his castle of Herlufsholm com- 
pleting his long- cherished plan ol establishing a school for all 
dasse.s, and partly at Copenhagen equipping a new fleet for the 
ensuing campaign. On the ist of June 1565 he set sail with 
twenty-eight liners, which were reinforced off f emern by five 
Lubcck vessels. Klas Horn had put to sea still earlier with a 
superior fleet and the two admirals encountered off Fehmarn on 
the 4th of June. Ihe fight was severe but indecisive, and both 
commanders finally separated to repair their ships. Trolle had 
been severely wounded in the thigh and shoulder, but he would 
! not let the ship's surgeon see to his injuries till every one else 
' had been attended to. This characteristic act of unselfishness 
was his undoing, for he died at Copenhagen on the 25th of June, 
seventeen days after they had put him ashore. 

TROLLHATTAN) a town of Sweden in the district (Idn) of 
Eifsborg, 45 m. by rail N. by E. of Gothenburg. Pop. 6000. 
It lies on the left (cast) bank of the Gota at the point where that 
river descends 108 ft. in the course of nearly a mile by the famous 
falls of Trollhiittan (six in numl)er) and several rapids. The 
scenic setting of the falls is not striking, but the great volume 
of water, nearly 18,000 cub. ft. per second, renders them most 
imposing. The narrowed river here surrounds several iskinds, 
on either side of one of which (Toppo) are the first falls of the 
series, Toppo and Tjuf . These are 42 ft. in height. The water- 
power is used in rolling-mills, a cellulose factory and other works. 
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Several “ giant’s caldrons ” are seen m the exposed lied of a 
former channel. Below the falls are valuable salmon fisheries. 
To the east of the river the Berg canal, part of the Guta canal 
system, ascends in a series of eleven new locks (Akers\\iss) 
completed in 1844. An old series of locks (1800) is in use for 
small vessels. There are also ruins of an abortive attempt 
made to lock the falls in 1755. (See Gota.) 

TROLLOPE^ ANTHONY (1815-188-?), English novcli.sl, was 
born in London on the 24th of April 1815. His father, Thomas 
Anthony Trollope (1780-1835), a barrister who had been fellow 
of New College, Oxford, w'as reduced to poverty by unbusiness- 
like habits and injudicious speculation, and in 1820 Anthony's 
mother, Frances Milton Troli.opk (1780-1863), went with her 
husband to the United States to open a small fancy-goods shop 
in Cincinnati. The enterprise was a failure, but her three years* 
stay in that country resulted in a book on the Domestic Manners 
of the Americans (1832), of which she gave an unflattering 
account that aroused keen resentment. Returning to England 
her husband was compelled to flee the C(juntry in order to escape 
his creditors, and Mrs Trollope thereafter supported him in 
Bruges until his death by her incessant literary vork. .She 
published some books (>f travel, most of whic h are (coloured by 
pn‘judi('e, and many novels, among the best known of which arc 
The I'^icar of Wrexhill (1837) liarnahy (1830), 

studies in that vein of broad comedy in which lay her peculiar 
gift. She wrote steadily for more than twenty years, until her 
d(*:ith, at Florence, on the 6th of Odoher 1863. (See Frances 
Trollope y her Life and Literary Morky by her daugliter-in-law, 
1805.) Her eldest son, Thomas Adolphus Tkoi.lope (1810- 
1802), was educated at Winchester and Oxford, and spent 
most of his life in Italy. He wrote a number of works on Italian 
subjects, among them Domes and Daunts of Italian /V/.v (1881), 
in collaboration witli his second wife, Frances Khiannr Trollope, 
herself a novelist of no mean ability. He was a voluminous 
author, and perhaps the quantity of his work has ob.scured 
its real merit. Among his novels are La (t86i). Gemma 
(1866), and The Gar slangs of Gar slang Grange (1869). (Sec his 
autobiography, What 1 Remember ^ 1887.) 

Anthony Trollope was the third son. By his own account few 
F-nglish men of letters have had an unhappicr childhood and 
> oiitli. He puts down his own misfortunes, at Harrow, at 
W inchester, at Harrow again, and elsewhere, to his father‘s 
pecuniary circumstances, which made his own appearance dirty 
and shabby, and subjected him to various humiliations. But it 
is permissible to .suspect that this was not quite the truth, and 
that some peculiarities of temper, of which in after-life he liad 
many, contributed to his unpopularity. At any rate he seems to 
have reached the verge of manhood as ignorant as if he had had 
no education at all. After an exj)erience as usher in a private 
school at Brussels he obtained, at the age of nineteen, by favour 
(for he could not pass even the ridiculous examination then 
usual) a position in the London post office. Even then his 
i roubles were not over. He got into debt ; he got into ridiculous 
(•ntanglcments of love aflFairs, which he has very candidly 
avow^; he was in constjint hot water with the authorities; 
and he seems to have kept some very queer company, which 
long afterwards stood him in good stead as models for .some of 
his novels. At last in August 1841 he obtained the appointment 
of clerk to one of the post office surveyors in a remote part of 
Ireland with a very small salary. This, however, was practically 
quadrupled by allowances; living was cheap; and the life suited 
Trollope exactly, being not office work, which he always haled, 
but a kind of travelling inspectorship. In the discharge of his 
duties he evinced a business capacity quite unsuspected by his 
former superiors. Here he began that habit of l.unting which, 
after a manner hardly possible in later conditions of official work, 
he kept up for many years even in England. Within three years 
of his appointment he became engaged to Rose Heseltine, whom 
he had met in Ireland but who was of English birth. I'hey 
were married in June 1844. His headquarters had previously 
l)een at Banaghcr; he was now transferred to Clonmel. 

Trollope had always dreamt of novel-writing, and liis Irish 


experiences seemed to supply him with promising subjects. 
Witli some assistance from his mother he got published his first 
two books, The Maedermots of Ballycloran The Kellys 

and the O' Kellys (1848). Neither was in the least a success, 
though the sectuul perliaps dtserved to b(*, and a tliird. La 
Vendee (1850), besides being a much worse book than either, 
was C(pially a failure. 'Trollope made various literary* attempts, 
but for a time ill fortune attended all of them. Meanwhile 
he was set on a new kind of post office work, which suited him 
even belter than his former emploj'ment -a sort of roving com- 
mission to inspect rural deliveries and devise their extension, first 
in Ireland, then lliroughoul the west of England and South Wales. 

I That he did good work is undeniable: but his curious eoneeption 
of official duty, on his di.sc'harge of which he jjrided himself 
immensely, is exhibited by his C()nf(‘ssions that he “ got his hunt- 
ing out of it,” and that he felt ” the necessity of travelling miles 
enough he was paid by the mileage - “ to keep his horses.” 
It was during this work that he struck the vein which gave him 
fortune and fume, A visit to Salisbury (’lose inspired him with 
the idea of The Warden (1855). It brought him little immediate 
profit, nor was (‘ven Ihirchester Towers, which followed in 1857, 
very profitahlc, though it contains his fre.shest, his most original, 
and, with the exception of The Last Chronicle of Dorset , his best 
work. 'J'he two made him a reputation, howevcT, and in 1858 
he was able f(‘r tlie first time to sell a. novt'l, The Three ('lerhs, for 
a substantial sum, {250. A journey on post office business to 
the VV’est Indies gave him material for a book of travel, The 
West Indies and the Spanish Main (1851)), which he frankly 
and quite truly acknovvledg<‘s to be much ix'tter limn sorrio 
.subsequent vv(»rk of hi.s in the same line. Itoui this time his 
prodiu tif)!!, mainly »)f novels, was iueessunt, and the .sums which 
1)6 received were very large, amounting in one casi! to as nineh us 
£3525 for a single hook, and to nearly £70.000 in the twenty years 
between 1859 and J870. All these particulars are given with 
great minuteness by himself, and arc* characteristic*. Tl)e full 
high tide of his fortunes l)c*gan when tlie Corn hill Magazine 
was (‘s ta 1)1 i shed. He was asked at .short nolic’c; to c:ontril)ute 
a novel, and wrote in 1861 Framley Parsonage. y whic'h wiis 
extremely popular; two iiovels immc/cliatcly pmrcling it, 7 'he 
Bertrams (i85()) and Castle Richmond (j8(»o), had been much 
le.s.s successful, 

As it will h(! pos.silile to notirc! ft*w of his r»thcr works, thcf list 
of thc*m, a siiflicicntlv astouisldng one, may he ^i;iven here : Doctor 
Thorne (1858); Talcs of All Countries ( o’d scries, i8(*3); Orley Forni\ 
North AfneriLU (i8(>2); Rachael Ray (i8f>3); I he Small Douse at 
Allington, (an You h' or give Dev? (i8o,|); Miss MaLhenzie (J8f »,<>); 
The Belton F. state (cHCtO); The Clavenngs^ Nina Balatha, The Last 
Chronicle of Barset Linda Tressel (i8c»8); Phineas T'inn, 

He Knew Hr HV/.s Right (i8c»9); The Struggles of Brouniy /ones and 
Robinson f The Vnar of BuUhampton, An Hditor's laics, The (Vwt- 
mentaries of Caesar (i8”'*); Sir Harry H of s fair of Humftlrlhwaile, 
Ralph the Heir (1871); I he Golden l.ion of Gran here (1872); The 
Rustave Diamonds, Australia and New Zealand (187)); Phineas 
Redux, Harry Heathrote of Gangoil, i.aUy Anna (187.^); The Way We 
Live Now (i87.'>); The Prime Minister (187C1); The A wen can Senator 
1*877); Is He Pofa’v.joy ? South Africa (1878); John CaUbgatr, An 
Eye tor an Eye, Cousin Henry, Thacherny (1870) ; the 1 hike's Children, 
Cicero (1880); Ayala's Angel, Dr Wortle' s School (i88i); Frau Ff oh- 
mann, Lord Palmerston, The Fixed Period, Kept in the Dark, Marion 
Fay (1882); Mr Scarborough's Family, The Land Leaguers (1883); 
and An Old Man's Love (1S84), and .several volumes of short stories. 

How this enormous total was achieved in spite of official 
work (of which, lightly as he took it, he did a good deal, and 
which he did not give up for many years), of hunting three 
time.s a week in the season, of whist-playing, of not a little 
going into general society, he has explained with his usual 
curious minuteness. He reduced novel-writing to the con- 
ditions of regular mechanicral work — so much so that latterly 
he turned out 250 words every (juartcr of an hour, and wrote 
at this rate thrc?e hours a day. He divided every book before- 
hand into so many days’ work and checked off the amount 
as he wrote. 

A life thus spent could not be very eventful, and its events 
may be summed up rapidly. In 1858 he went to Egypt on 
post office business, and at the end of 1859 he got himself 
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transferred from Ireland to the eastern district of England. 
Here be took a house, at Waltham. He took an active part 
in the establishment of the Fortnightly Review in 1865; he was 
editor of St Paul's for some time after 1867; and at the end of 
that year he resigned his position in the post office. He stood 
as a parliamentary candidate for Beverley and was defeated; he 
received from his old department special missions to America 
and elsewhere— he had already gone to America during the Civil 
War. He went to Australia in 1871, and before going broke up 
his household at Waltham. When he returned he established 
himself in London, and lived there until 1880, when he removed 
to Harting, on the confines of Sussex and Hampshire. He had 
visited South Africa in 1877 and travelled elsewhere. He died 
of paralysis on the 6th of December 1882. 

Of Trollope’s personal character it is not necessary to say much. 
Strange as his conception of official duty may seem, it wa.s 
evidently quite honest and sincere, and, though he is said to have 
been as an official popular neither with superiors nor inferiors, 
he no doubt did much good work. Privately he was much liked 
and much disliked — a great deal of real kindness being accom- 
panied by a blustering and overbearing manner, and an egotism, 
not perhaps more deep than other men’s, but more vociferous. 
None of his literar)^ work except the novels is remarkable for 
merit. His Caesar and Cicero are curious examples of a man’s 
undertaking work for which he was not in the least fitted. 
Thackeray exhibits, tliough Trollope appears to have both 
admired Thackeray as an artist and liked him as a man, grave 
faults of taste and judgment, and a complete lack of real criticism. 
The books of travel are not good, and of a kind not good. Nina 
Balatka and Linda stories dealing with Prague and 

Nuremberg respectively— were published .'inonymously and as 
experiments in the romantic style. 'Fhey have been better 
thought of by the author and by some competent judges than 
by the public or the publishers. The Struggles of Brown, Jones 
and Robinson was still more disliked, and is certainly very bad 
as a whole, but has touches of curious originality in parts. 
Trollope seldom creates a character of the first merit; at the 
same time his characters are always alive. Dr Thorne, Mr 
Harding, who has the courage to resign his sinecure* 
in The Warden, Mr Oawlcy, Archdeacon Grantley, 
and Mrs Proudie* in the same ee'clesiastical series, are 
distinct additions 
After his first 

thing that was not a lailhtui and sometimes a V(*ry 
amusing transcript of the sayings and doings of 
possible men and women. His characters are ne\'er 
marionettes, much less sticks. He has some 
irritating mannerisms, notably a trick of rept*tition 
of the same form of words. He is sometimes ab.solute]y vulgar — 
that is to say, he does not deal with low life, but shows, though 
always robust and pure in morality, a certain coarseness of 
taste. He i.s constantly rather trivial, and perhaps nowhere 
out of the Barset series (which, however, is of itself no in- 
considerable work) has he produced books that will live. The 
very faithfulness of his representation of a certain phase of 
thought, of cultivation, of society, uninformed as it is by 
any higher sj)irit, in the long run damaged, as it had first 
helped, the popularit\' of Iiis work. But, allowing for all this, 
it may and must still bo said that he held up his mirror 
steadily to nature, and that the mirror itself was fashioned 
with no inconsiderable art. 

Trollope wrote an Autobiographv, edited by his son Henry M. 
Trollope in 1883, explaining his literary methods with amusing 
frankness. See also Sir L. Stephen’s Studies of a Biographer (1898). 
James Bryoe's Studies in Contemporary Biography (1903), and 
Henry James’s Partial Portraits (1888). 

TROMBA MARINA, or Marine Trumpet (Fr, trompette 
marine; Ger. Marine Trompete, Trompetengeige, Notmengeige, 
Tympanischiza or Trummscheii), a triangular bowed instru- 
ment about 6 ft. in length, which owes its characteristic timbre 
to the peculiar oottstruction of the bridge. The tromba marina 
consists of a ^ body and neck in the shape of a truncated 


cone resting on a triangular base, In the days of Michael 
Praetorius (1618), the length of the Trummscheit was 7 ft. 3 in. 
and the three sides at the base measured 7 in., tapering to 
2 in. at the neck. These measurements varied considerably, 
as did also the shape of the body and the number of strings. 
In some cases the base of the body was left open, and in others 
there were sound-holes. The bridge, from its curiously irregular 
shape, was known as the “ shoe it was thick and high at 
the one side on which rested the string, and low and narrow 
at the other, which was left loose so that it vibrated against 
the belly with every movement of the bow, producing a trumpet- 
like timbre. It is to this feature, in conjunction with its general 
resemblance in contour to the marine speaking-trumpet of the 
middle ages, that the name of the instrument is doubtless due. 

There was al first but one string, generally a D violoncello string, 
which was not stopped by the fingers in the usual way, but played 
only in harmonics by lightly touching it with the thumb at the nodal 
points. The heavy bow, similar to that of the violoncello, is used 
between the highest positions of the left hand at the nodal points and 
the nut of the head. In a Trummscheit in the collection of the Kgl. 
Mochschule. al Charlotl enburg (No. 772 in catalogue), the frets are 
lettered A, I) , F, A, D, F, G, A , B, C, D. Sometimes an octave string, 
half the length of the melody string, and even two more, respectively 
the tweliih and the double octave, not resting on the bridge but 
acting as synij^ntht'tic strings, were added to imjirove the timbre by 
strengthening tlu* j)ure harinonic tones without increasing the blare 
due to the action of the bridge. In Germany, at the time when the 
trumpet was extensively used in the churches’, nuns often substituted 
the tromba inarina, whence the name Nonnengeige, In J'raiice, 
the Grande Iicurie du Koi comprised five trurnpe^ts-marine and 
cromorncs among the band in when the charge was mentioned 
for the first time in llic accounts; and in T()hf> the number was 
increased to six. The instrument fell into disuse during the first 
half of tlic j 8tli century, and was only to be seen in the hands of 
itinerant and .street musicians. (K. S.) 

TROMBONE (Fr. trombone, GeT, Posaune, Hal. trombono), 
an important member of the braSvS wind family of mtisical 
instruments formerly known as sackhut. The trombone is 
chara(;t(.‘rizcd by the slide, consisting of two parallel cylindrical 
tubc.s, over which two other cylindrical tube.s, communicalMig 
at their lower extremities by means of a short semicircular 
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Fig. I. — Tenor Trombone (Besson &. Co.). 

pipe, slip without loss of air. The outer tube, therefore, slides 
upon the inner, and as it is drawn downwards by the right 
hand opens a greater length of tube proportional to the depth 
of pitch required. When the slide is closed the iivstrument is 
at its highest pitch. To the upper end of one of the inner tube.s 
is fastened the cup-shaped mouthpiece and to the end of the 
other lube is fixed the bell-joint. This joint, on the proper 
proportions of which depend in a greater measure the acoustic 
properties of the trombone, consists of a length of tubing with 
conical bon? widening out into a large bell and doubled back 
once upon itself in a plane at right angles to tliat of the slide. 
The bell-joint is .strengthened by two or three stays, and 
the slide also has two, one between the inner immovable tubes 
and the other on the outer sliding tubes, by means of which 
the slide is drawm out and pushed in. 

Sound is produced on the trombone, as on the horn, by 
means of the lips stretched like a vibrating reed across the 
cup mouthpiece from rim to rim ; the acoustic principles in- 
volved arc the same for both instruments. By overblowing, 
f.e. by the x^arying tension of the lips and pressure of breath, 
the harmonic series is obtained, which is effective between 
the second and the tenth hQrmonic.s, the fundamental being 
but rarely of practical use. 

There are seven positions of the slide on the trombone, each 
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giving a theoretical fundamental tone and its upper partials a 
semitone lower than the last, and corresponding to the seven 
sWfts on the violin and to the i>e\Gn positions on valve instru- 
ments. These seven positions are found by drawing out the slide 
a little more for each one, the first position being that in which 
llie slide remains closed. The performer on the trombone is 
just as dependent on an accurate ear for finding the correct 
positions as a violinist. 

The table of harmonics for the seven positions of the teTior 
trombone in Bb appended; they furnish a com])U‘lo chromatic 
compass of two octaves and a sixth. 


Position I. 
{ivilh closed slide). 






II. 


III. 


IV, 


V. 


VI. 


VIT. 



These notes represent all the notes in practical UvSC, although it 
is possible to produce certain oi the higher hariuonics. The instru 
nicut being non- transposing, the notation represents the real 
sounds. 

The four chief troinbone.s usc<l in the orchestra arc the following : 


The Alto in E flat or F. 


to 

Tu— 


nl: 


I] 


to iP- ' 


The Tenor-Bass in B flat. -(S ^rrrr -r j|^-. 

(-5) 


or (jQ.) 


The Bass in F or G 

(with double slide in E flat). --.I--; _ " 


(- 3 ) 


The Contra-Hass in B flat. 


^=:r- 


An octave below the Tenor- Bass. 

ri: 




S'" Ijossa 

The compa.ss given above is extreme and iiicludcjs the notes 
obtained by means ol the slide; the notes in brackets arc very 
difficult ; the fundamental notes, even when they can be plaved, are 
not of much practical use. The contra bass tronibonc, although 
not much in request in the concert hall, is required for the JSlibeiungen 
Rin^, in wliich Wagner has scored eftectively for it. 

The equality of tone varies greatly in the different instruments 
and registers. The alto trombone has neither power nor riclincss 
of tone, but sounds hard and has a timbre lietween that of a trumpet 
and a French bom. The tenor and bass have a full rich quality 
suitable for heroic, majestic music, but the tone depends greatly 
on the performer’s method of playing; the modern tendency to 
produce a harsh, noisy blare is greatly to be deplored. 

Besides the slide trombone, which is most largely used, there are 
the valve trombones, and the double-slide trombones. The former 


arc made in the same keys as the instruments given aboN^e and are 
constructed in tlw same manner, except that the slide is replaced by 
three pistons, which enable the performer to obtain a greater technical 
execution; as the tone sullois thereby and loses its character- 
istic timbre, the instruments have never become populai* in England. 



Tho double -slide trombone (fig. 2) -pacentetl by Messrs KiuUill (arte 
iV Co. but said to have been originally invented by Ilal.uy in iS ^o 
is iiiacle in li^. (1 bass and eouirabass. In thesi* iiislnunents 
each oi ilu^ branches of tJie slide is made half tiie n.sual kwigth, 
Tliere are four branches instead ol two and the two pairs lie one 
over the other, each pair beiii;-; eonneeted at iiie bottom by a semi- 
circular tube and the second pair similarly at the tup as well, '^hl^ 
usual l)ar or slay suffices for drawing out ’fioth pairs ul slides simul- 
taueou.siy, but ns tlic lengthening of the idr column is now doubled 
in proportion to the shift of the slide, the extension ol arm lor the 
lower positions is le.sseiicd by luiii, which increases the lacilitv of 
c.Kceution but calls for greater nicety in tlie adjustment of the slide, 
more es])ecially in the higher positions. 

The lii.story of the evolution of the trombone from tlie buccina 
i.s given in Iht* ariii:l(‘ on the Sackbut (<7*7^), the name liy which 
the earliest dnm or slide trumpets were known in ICngland. 
The Germans call the trombone Posaune^ formerly buzaun, 
htLsine, pusin or pusun in the poems and romances of the 12th 
and i^lh (century, words ul) clt'arly derived from the Uitin 
buccina. The modern designation “ large trumpet c()me.s 
from tlie Italian, in which Iromha means not only trumpet, 

; but also pump and el(‘phant’s trunk. It i.s diflic.ult to .say 
j where or at wh.i.1 (‘pooh lh(‘ instrument w'as invented. In 
I u psalter (No. 20) of the iitli century, preserved at Boulogne, 

! there is a drawing of an instrument which bc;ars a great 
■ rcisemblance to a trombone deprived of its bell. Sebastian 
I Virdung, Otlmar Lii.s(’iniiis, and Marlin Agrieola say little 
I about the trombone, but they give illustrations of it tinder 
the nani(? of busaun which show tliat curly in the 161I1 ocnUiry 
! it was almost the sumo as that employed in our day. It would 
! not be correct to assume from this that the trombone was not 
well known at that date in G(Tmany, and for the following 
reasons. First, the art of trombone playitig was in the 15th 
century in Germany mostly in iho hands of the mt!mber.s of 
the town bands, whose duties included playing on the watch 
towers, in churches, at pageants, bancjiiets and fisfivaJs, and 
they, being jealinis of their privileges, kept the secrets of their art 
cJostdy, .so tiuit writ(!rs, such us the above, although acquainted 
with the u])pear:inf’,e, Irmc; and a(‘.l ion of the instrument would 
have Init litth* opportunity of learning much about the method 
of producing the sound. Secondly, German and Dutch trombone 
playiTS are known to have been in rcque.st during the 1 5tli century 
at the courts oi Italian princes. ‘ 'Thirdly, Hans Ncus(!hel of 
Nuremberg, the mc'St celebrated performer and maker of his day, 
had already won a name at the end of th(? 15th century for the 
excellence of his “ Posaunen,” and it is recorded that he made 
great improvements in the construction of the insl riiment in 1498,“ 
a date which probably marks the transition from sackbut to 
trombone, by enlarging the bore and turning the bell-joint 
round at right angl(‘S to the slide. Finally in early German 
translations of Vegelius’s Dc re mililnri (1470) the buccina 
is described (bk. iff. 5) as th(J trumpet or posaun which is 
drawn in and out, showing that the instrument was not only 
well known, but that it Iiad been identified as the descendant of 
the buccina. 

By the x6th century the trombone had come into vogue in England, 
and from the name it bore at lirst, not sackbut, but shakbusshe, it 


* E. Van dcr Straeten, Les Musiciens n^erlandais, p. 2O. 
a G. von Rctlicrti, " Zur Ge.sch. cl. Musik-instrumente " in 
Anms[er fur Kvende der deutschen Vovzeit, p. 241 (Nuremberg, iflOo). 
Sec afso letters from Jorg Ncuschell, 1540-1545, in Monatshefte /. 
Musikwissenscha/t, ix. p, 149 seq. 
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is evident that the instrument had been introduced from Spain and 
not from France (where it bore the name of saquebute), as some 
have assumed from the more frequent use of the word sackbut. 
The band of musicians in the service of Henry Vlll. included ten 
sackbut players, and under Elizabeth, in 1587, there were six. 
English instrujncntalists then enjoyed a certain reputation and 
were sought for by foreign courts; thus in 1004 Charles 111. of 
Lorraine sought to recruit his sackbut players from English bands.' 
l^raetorius - clas-ses the trombones in a complete family, the relative 
tonalities of which were thus composed : 1 AluPosaun, 4 Gemeine 
fechte Posaunen, 2 Qiiart-Posaunen, i Octav-Posaun — eight in all. 
The Alt*rosaun was in D. With the shde closed, it gave the first of 
the accompanying harmonics ; — 


. ^ 



fc a 


1 > 

■fri 

1 i 





'I'hc gemeine rcchte Posaunen, or ordinary trombones, were in A. 
Without using the slide they gave the subjoined sounds : — 



The Quart-Posaiin was mad(‘ either in E. the fourth below the 
gemeine rechte Posaun, or in I). the lower fifth. In the latter case 
it was exactly an ocla\‘i' below the Alt-f*qsaun. 'I'lie Octav-Posaiin 
was in A. It was constructed in two dillerenl fashions : either it 
had a length double that of the ordinary trombone, or the slide 
was shortened, the length of the column of air being still maintained 
by the adaptation of a crook. Tlie first system, which was invented 
by Hans Schreiber lour years before the work of Prat'lorius a))]>earcd, 
gave the instrumentalist a slide by wliich he could procure in the 
lower octave all the sounds of the ordinary trombone. 'J'lie second 
system, which ITaetorius had Unowii for years, was distinguished 
from the first, not only by modifications affecting the form, but also 
b,V a larger bore. Mevsenne •* calls th(? tronrboiic trompette harmo- 
nique, or tuba iyactili$. He describes carefully the seven positions 
and gives the diatonic scale for the first octave, but he does not, 
like l-^ractorius, mention the i)itch of the trombones in use in his 
day. lie established this fact, howc\'cr, that it was customary in 
France, as in Germany, to lower tlu^ instrument a fourth below* the 
pitch of the ordinary trombone by rn(?ans of a iortil, a kind of crook 
with a double turn that was fitted boUveen the bell and the slide, 
"in order," he said, ' to make the Imss to hautbois concerts," 
'rius system, so simple and rational, might have been expected 
always to serve for the basis of the technique of the instrument; 
l)ut from the middle of the i8th centime the art of playing the trom- 
bone became the object of purely (unpiric teaching. ’ Owing to the 
tiechne in the popularity of the troTr.t)one during the 18th century 
in England, iTance, Germany and Italy, writers of that perio’d 
are sometimes at a loss to describe tl\e working and effect of the slide, 
as were the early 16th-century authors. J. J. Eiscl, and after him 
Jacob Lottcr, whose work is a vcchau[j6 of Eisel's, mention four 
principal positions, " the others not being of much importance." 
'J'he lowering of tlic pitch effected by means of these four positions, 
ho^veve^, is almost equal to that of the seven positions of the modern 
trombone. The tenor or ordinary trombone is given as an example. 
It stood in the first position in A * The second position, equal to the 
modern third produced the harmonic series of the fundamental G 
one tone lower than the first position. The tliird position gave 1 ' 
again a tone lower and corresponding to our si.\th position. The 
fourth position, which extended so far outward " that the arm could 
hardly reach it," gave E as fundamental. The intermediate semitones, 
instead of being considered as positions, arc treated as accidentals, 
lowering or raising any note obtained in one of the positions by draw- 
ing out, or pushing in, the slide approximately an extra two-fingers 
breadth. It wmuld not be correct to state without qualification that 
four positions only were used on the trombone in the i8th century. 

Samuel W esley, who has left notes on the? scales of various instru- 
ments, in his own hand (Add. MS. 35011 fol. 166 Brit. Mus.), has 
added under the scales of the trombones —bass, tenor and alto-- 
the remark " .saebut or double trumpet, the scale of which is 
wanting." 

Of all wind instruments the trombone has perhaps been least 
modified in form; changes have occasionally been attempted, but 
for the mo-st part with only trifling success. The innovation which 
has had the most vogue dates from the end of the 18th century; 
it consi.sted in bending the tube of the bell in a half cir le 
above the head of the executant, which produced a ver>' bizarre 
effect. It also gave rise to very serious inconveniences : by dt?stroy- 
iiig the regularity of the proportions of the bell it prejudicially 
ailectedthc quality of tone and intonation of the instrument. For 
a loilir timc the curved bell with its serpent's mask known as the 

. 1 Jacquot, La Musique en Lorraine, p. 61. 

’*■' Organo'^raphia (Woollen biittcl, 1019). 

‘‘ Harmonie universelle (Paris, 1630). 


Bucin— a term borrowed from the French in this instance— was 
maintained in military music, and it is not so very long since it 
was completely given up. By giving a half turn more to the bell 
tube its opening was directed to the back of the executant; but this 



form, in fashion for a little while about 1830, was not long adhered 
to, and the trombone reassumed its primitive form, which is still 
maintained. As appears from a patent deposited by Stolzel and 
Blumd at lierhn on the 12th of April 1818 the appheation of \ entile, 
or pistons was then made for the first time.** The ventils, at lir.st 
two ill number, eficctcd a definite lengthening of the instrument. 
The first augmented the length of the tube by a tone, lowering by 
as much the natural harmonics. 'I'he second produced a siiniiar 
effect for a semitone, and the simultaneous employment of the two 
pistons resultfal in the depression of a tone and a half. The princqjle, 
therefore, of the employment of ventils or pisttins is the same as 
that which governs the use of slides (sec Valves). Notwithstanding 
the increased facility obtained by the use of pistons, they are verv 
far from having gained the suffrage of all players : many preftir 
the slide, believing that it gives a facility of emission that they can- 
not obtain with a piston trombone. The flat tonalities having been 
preferred for military music since the beginning of the iqlh century 
the pitch of each variety of trombones has been raised a seinitouc. 
At pre.sent six trombones are more or less in use, viz. the alto 
trombone in F, the alto in Ei? (formerly in D), the tenor in Jjt» 
(formerly in A), the bass in G, the bass in 1 ' (formerly in E), the bas.s 
in EP (formerly in D). and the contrabass in B!’. 'i'his transposition 
has no references to the number of vibrations that may be oliicially 
or tacitly adopted as the standard pitch of any country or locality. 
A trombone an oc.tave lower than the tenor iias recently been re- 
introduced into the orchestra, principally by W'’’agner. The different 
varieties just cited are constructed with pistons or slides, as the 
case may be. 

I'urther inlormation on the trombone will be found in the mono- 
graphs by the Eev. F. W. Cialpin, " The Sackbut j its Evolution and 
History, Proc. Mus, Assoc. (1906-1907); by Victor Mahillon, Le 
Trombone, son histoire, sa th^'orin, sa construction (Brussels, I,ondon, 
1907). B(dore liis recent death ProfessoT George Ca.se had in 
preparation an important work on the trombone. (V. M.; K. S.) 

TROMPv the name of two famt)u.s Dutch admirals. 

I. Martin Harpertzoon Tromp (1597-1653) was born 
at Bridle^ South Holland, in 1597. At the age of eight he 
made a vtiyage to the East Indies in a merchantman, but was 
made prisoner and .spent several years on board an Engli.sh 
crui.ser. On making his escape to Holland he entered the 
navy in 1624, and in 1637 was made lieutenant-admiral. 
In February 1639 he surj^rised, off the Flemish coast neai 
Gravclines, a large Spanish fleet , which he completely destroyer I , 
and in the following September he defeated the combined fleets 
of Spain and Portugal off the English coast — achievements 
which placed him in the first rank of Dutch naval commanders. 
On the outbreak of war with England Tromp appeared in 
the Downs in command of a large fleet and anchored off Dover. 
On the approach of Blake he weighed anchor and stood over 
towards Prance, but suddenly altered his course and bore down 
on the English fleet, which was much inferior to his in numbers. 
In the engagement which followed (May 19, 1652) he had 
rather the worst of it and drew off with the loss of two ships. 
In November he again appeared in command of eighty ships 
of war, and a convoy of 300 merchantmen, which he had under- 
taken to guard past the English coast. Blake resolved to 
attack him, and, the two fleets coming to close quarters near 
Dungeness on the 30th of November, the English, after severe 
losses, drew off in the darkness and anchored off Dover, retiring 
next day to the Downs, w^hile Tromp anchored off Boulogne 

■* This was mentioned in the Leipzig Allg. musik, Ztg. (1S15), 
the merit of the invention being assigned to Heinrich Stolzel of 
Pless in Silesia. 
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till the Dutch merchantmen had all passed beyond danger. 
The statement that he sailed up the Channel with a broom 
at his masthead in token of his ability to sweep the seas is 
probably mythical. In the following February (1653), w'hile 
in charge of a large convoy of merchantmen, he maintained 
a running fight with the combined English fleets under lilake, 
Penn and Monk off Portland to the sands of Calais, and, 
though baflfling to some extent the purposes of the English, 
had the worst of the encounter, losing nine ships of war and 
thirty or forty merchantmen. On the 3rd of June he fought 
an indecisive battle with the English fleet under Richard 
Dean in the Channel, but the arrival of reinforcements under 
Blake on the following day enabled the English to turn 
the scale against him and he retired to the Texel with the loss 
of seventeen ships. Greatly discouraged b)' the results of the 
battle, the Dutch sent commissioners to Cromwell to treat 
for peace, but the proposal was so coldly received that war was 
immediately renewed, Tromp again appearing in the Channel 
towards the end of July 1653. In the hotly contested conflict 
which followed with the English under Monk on the 29th 'Iromp 
w'as shot by a musket bullet llirough the heart. He was buried 
with great pomp at Delft, where there is a monument to his 
memory in the old church. 

2. CoRNKUUs Van Tromp (1629-1691), the second .son of 
the preceding, was born at Rott(‘rdam on the 9th of September 
1629. At the age of nineteen he commanded a .small squadron 
charged to pursue the Barhary pirates. In 1652 and 1653 
he served in Van Galenas fleet in the Mediterranean, and 
after the action with the English fleet off Leghorn on the 
13th of March 1653, in which Van Galcm was killed, Tromp 
was promoted to be rear-admiral. On the J3th of July 1665 
his squadron was, by a hard stroke of ill-fortune, defeated by 
the English under the duke of York. In the following year 
Tromp served under l)e Riiyler, and on aeeoiuH of De 
Ruyter’s complaints of his negligence in the action of the 5th 
of August he was deprived of his command. He was, however, 
reinstated in 1673 by the stadtholdcr William, afterwards 
king of England, and in the actions of the 7th and of the 
14th of June, against the allied fleets of England and France, 
manifested a skill and bravery which rompl(;tely justified his 
reappointment. In 1675 he visited England, wh(‘re he was 
received with honour by King (diaries JJ. Jn the following 
year he was named lieutenant-admiral of the United Provinces. 
He died at Am.sterdam, on the 29th of May i6ot, .shortly 
after he had been appointt?d to the command of a fleet against 
France. Lik(} his father he was buried at Delft. 

Sec H. de jager, Hot Geslacht Tromp 

TROMSO, a seaport of Norway, capital of the amt (county) 
and stijt (diocese) of the same name on the north-western coast. 
Pop. (1900), 6955. It stand.s on the eastern shore of a low fertile 
islet between Kvalo and the mainland, in 69" 38' N., 55' K. 

(the latitude is that of Disco, Greenland). The vegetation of 
the island (mountain ash and birch) is remarkably luxuriant. 
The buildings, mostly of w^ood, include the town-hall and a 
museum, which contains a good zoological collection. Sealskins 
and other furs, and whale and seal oil, are exported, and the 
herring fishery is very productive. Imports are coal, textiles, 
salt, grain and flour. Mean temperature of year 36*4'' F.; 
February 25®; July 5i’8®. Tromso was founded in 1794. A 
number of Lapps usually encamp in the neighbouring Tromsdal 
during summer. Ihe coast scenery, with its islands and snowy 
mountains, is wild and beautiful. 

TRONCHET» FRAN9OIS DENIS (1726-1806), French jurist, 
was bom in Paris on the 23rd of March 1726. He was an 
avocat at the parlemcnt of Paris, and gained a great reputation 
in a consultative capacity. In 1789 he was elected deputy to 
the states-general. In the Constituent Assembly he made him- 
self especially conspicuous by his efforts to obtain the rejection 
of the jurisdiction of the jury in civil teases. In the king’s trial, 
he was chosen by Louis as counsel for the defence, and per- 
formed this difficult and dangerous task with high ability and 
courage. During the Directory he was deputy at the Council 
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of the Ancients, w'here he unsuccessfully opposed the resolution 
that judges be nominated by the executive directory. Under 
the Consulate he w’as president of the tribunal of ai.s.sation, and 
collaborated in preparing the final scheme for the civil (oclc. 
He had a marked influence on the code, and succeeded in 
introducring common law principles in spite of the Of)position of 
his collcaguc.s, who were clc( pl\ imbued with Roman hiw. Ht^ 
died on the loth of March 1806, being the first senator of the 
empire to be buried in the Tantheon. 

See Fran^'ois tic Ncul'chAteau, iJiscours siir Tronchrf (Paris, 
undated); Coqueret, Hssai sur Tronchet (Caen, t8()7). 

TRONDHJEM, or Thkondujem (sometimes written in the 
Cierman form Droniheim), a city and seaport of Norway, ( hief 
town of the stift (diocese) of IVondlijcm and i\\v amt (county) 
of South Trondhjem, 384 m. by rail N. of C hristiania. Pop. 
(1900), 38,1 56. It lies on the south side of the l-jroiul Trondhjem 
Fjord on a low peninsula between tbi‘ fjord and the River Nid, 
its situation, though picturesque, lacking the peculiar btmity 
of that of ('hristiania or Bergen. The laiiliulc is 63® 26' N., 
that of southern Iceland. In front of the town is llic islet of 
Munkholm. formerly a monastery and now a fortress; on the 
high ground to the east is the small stronghold of ( hristianstin. 
The houses arc principally of w'o<id, and tiu* streets are wide, 
as a precaution 'against the spreading of fire, 'riie principal 
building is the t'athedrai, standing Andy on a slightly elevated 
open site, and dating in part froiu the dose of tlu‘ i ith ccfiitury, 
but chiefly belonging to the 12th and 13th eenturies (r. 1161- 
1248). Its extreme length is 325 ft. and its eytreme breadth 
124 ft.; but in the 14th, 15th and 17th centuries it sufTered 
greatly from repeated Art's, and after the last of these the nave 
was (‘om]):eli‘ly abandoned and soon bccamt? a heap of ruins. The 
whole building, however, had been ('xlensivdy and judiciously 
restored, and is the finest chureh in Norw.iy and the .st'ene of 
the coronation of the Norw'Cgiun sovereigns. It is cruciform, 
with a central tower, and has an eastiTn octagon wliicli may 
have been ctjpied from the corona of Canttirbury (‘athedral, 
as Kystcin, archbishop of 'frondhiem (1x60 1188) and an 
active builder, was in England during his tpistopate. The 
cathedral contains rich work in Norman style, and tilso much 
that is comparahlt? with the best JCarly JCnglish. In tlie 
museums at Trondhjem thi're are intert'sting ztjologieal and 
antiquarian (•t)lleeti()ns, also t'xhibits illustrative of the fisiierie.s 
and other industries. The port, which has regular ('ommunica- 
tion with all the Norwegian coast towns - Hull, Newca.stle, 
Hamburg, &c. — carries on an extensive trade in timber, oil, 
fish, copper, At. The industries include .shipbuilding, .saw- 
milling, wood pulp and Ash-curing works and machine shops. 
Imports (coal, grain, .salt, machinery, Ac.) come chiefly from 
Great Britain. A considerable portion of the exports pass 
into Sweden by the Meraker railway. 

Trondhjem, originally Nidaros, was founded by Olaf Tryg- 
gvason, who ixuilt a royal residence and a church liere in 996. 
It was made an archbishopric in 1152. The city attaineil its 
highest development about the latter half of the 13th century, 
by which time it had become an imjxortant pilgrimage centre 
and had as many as fifteen churches. It sustained freijuent 
sieges, as well as d(5vastating conflagrations. Its importance 
declined about the time of the Reformation when it ceased to 
be a resort of pilgrims. 

TROON, a police burgh, seaport and watering-place of 
Ayrshire, Scotland. Pop. (1901), 4764. It is situated 6 ni. N. by 
W. of Ayr, and 35 m.-S.W. of Glasgow by the Glasgow & Scuth- 
Western railway. It has the best natural harbcjur in the 
county, with over a mile of quayage, a breakwater 3000 ft. 
long, and two graving clocks. Shipbuilding is the leading 
industry, and there is a rope and sail factory. The town contains 
a public hall and library and reading-room. The municipality 
controls the waterworks and ga.sworks. Fullarton House, 
I m. south-east, is a scat of the duke of Portland; and at 
Auclians, about 3 m. west, Susannah, counles.s of Eglinton, in 
1773 entertained Dr Johnson. Adjoining this estate stands 
the ruined castle of the Dundonalds. 
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TROOP (an adaptation of Fr. troupe, 0 . Fr. trope] cf. Ital. 
froppa, truppa] Med. Lat. truppus; the origin is doubtful; 
suggestions have been made that it represents a German 
conception of Latin turha, crowd, or is an adaptation of Norw. 
torp, floc:k), a company or assemblage of persons, the term being 
usually applied in the plural to a body of soldiers of varying 
strength and of different arms. Specifically, a “ troop ” is one 
of the smaller units into which a regiment of hotse-soldiers is 
divided, forming a subdivision of a S(|uadron. Roughly speak- 
ing, it consists of sixteen files, and does not exceed from 30 to 
40 sa.l.)res; in some armies, however, a maximum limit of 60 
sabres arc found (sec Cavalry). For the military ceremony 
known as “ trooping of the colours,” sec Colours, Military. 

TROPHY (Gr. r^joTrutov, from rphrut, put to fliglit; Lat. 
iropaeum), in classical anticjuities, in tlie strict sense a memorial 
of victory set up on the field of battle at the spot where the enemy 
had been routed. It consisted of captured arms and standards 
hung upon a tree (preferably an olive or an oak) and booty 
heaped up at its foot, dedicated to the god to whom the victory 
was attributed, especially Zeus 'fropaeus. If no suitable tree 
was at hand, a lopped trunk was fixed in the ground on an 
eminence. The tree or trunk bore an inscription containing 
the names of the god and the combatants, a list of the booty 
and of the chief incidents of the battle or tho entire war. In 
the case of a naval victory the trophy, composed of the beaks of 
ships (sometimes an entire ship), was generally set up on tlie 
nearest beach and consecrated to Poseidon. It was regarded as 
a sacrilege to destroy a trophy, siin'c*. it was fhjclicaltid to a god; 
but, on the other hand, one that had fallen to pieces through 
lapse of lime was not restored, to prevent feelings of resentment 
being kept alive. For the same reason trophies of stone or 
meUil were forbidden by law, although this rule was not always 
observed. To facilitate ret:onciliaiion with their conquered 
foes, neither the Macedonians nor the Romans in early times 
erected such trophies. Tlie usual custom was to take home 
the spoils, and to use them fur decorating public buildings imcl 
private houses. The first example of a trophy set up after the 
Gre(?k fasliion occurs in 121 n.c., when Domilius Ahenobarbus 
celebrated his victory over the Allobrogtis in this manner. 
Although instances are not uncommon in later times, the Romans 
still showed a preference for setting up the memorials of vic- 
tory in Rome rather than on the field of battle. These were 
decorated with the spoils and were themst'lves callt^d trophies; 
such were the trophies of Marius recording his victories over 
Jugurtha and the Cimbri and Ten tones. In later republican 
tuid imperial times enormous columns, on which the chief 
incidents of a battle or war were represented in bas-reli(?f, 
were frecjuently erected, the most famous and most perfect 
example being the column of Trajan (see Rome ; Archaeology, 
“ The imperial Forums ”). 

TROPIC-BIRD^ so called of sailors from early times, ^ because 
as W. Dampier (FoyageSy i. 53) among many others testifies, 
it is “ never seen far without cither Tropick hence, indulging 
a pretty fancy, Linnaeus bestowed on it the generic term, con- 
tinued by modem writers, of Fhaeihon, in allusion to its attempt 
to follow the path of the sun.*' 'fhere are ecTtainly three well- 
marked species of this genus, but their respective geographiciU 
ranges have not yet been definitely laid down. All of them can 
be easily knowm by their totipaimate (xmdition, in whicli the 

* More recently sailors have taken to call it “ Boatswain-bird " 
—a name probably bulon|.{:ing to a very different kind. ^See Ski^a.) 

- Occasionally, perhaps throiifth violent storms, tropic-birds 
wander very iar from their proper haunts. In 1700 Lei.'^h, in hts 
Nat. Hist. Lancashire (i. i()4, 195, Birds, pi. i., tig. ;s). described and 
figured a “ Tropick Bird ” found dead in tliat county. Another is 
said by Mr Lees and serit's, p. to have been fcniiul 

(lead at Craciley near IMalvem — apparently before 1 856 (J . H. (Tiimey. 
jun., op. cif. p. 4700) — ^which. like the" last, would seem (W. H. 
Heaton, op, cit. p, 5080) to have been of the spt'cies known as 
JP. asthereus, Nauinann was told (Rhea, i. 25) of its supposed 
occurrence at Heligoland, and Colonel Lcgge (B. Ceylov, p. J174) 
mentitjns one taken in India 170 m. from the sea. The case cited 
by Degland and Gerbe (Omith. evnFopSenne, ii. 3()3) seems to be that 
of an albatross. 


TROPINE 

four toes of each foot are united by a web, and by the great 
length of the two middle tail-quills, which project bey<md the 
rest, .so as to have gained for the birds the names of “ Rabijunco,” 
‘‘ Paille-en-queue ” and “ Pijlstaart ” among mariners of different 
nations. These birds fiy to a great distance from land and seem 
to be attracted by ships, frequently hovering round or even 
settling on the mast-head. Their flight is performed by rapid 
strokes, unlike the action of other long-winged sea-fowl, and they 
are rarely seen on the water. 

The yellow-billed tropic-bird, P. flavirostris or Candidas , 
appears to have habitually the most northerly, as well, perhaps, 
as tlie widest range, visiting Bermuda yearly to breed there, 
but also occurring numerously in the southern Atlantic, the 
Indian, and a great part of the Pacific Ocean. In some islands 
of all these three it breeds, sometimes on trees, which the otlier 
.species are not known to do. However, 1 ke the rest of its 
congeners, it lays but a single egg, and this is of a pinkish white, 
mottled, spotted, and smeared w'ith brownish purple, often so 
closely as to conceal the ground colour. This is the smallest of 
the group, and hardly exceexis in size a large pigeon; but the 
spread of its wiiig.s and its long tail make it appear more bulky 
than it really is. FAxept .some black markings on the face 
(common to all the species known), a large black patch partly 
covering the .sc^apulars and wing-coverts, and the black shafts 
of its elongated rcctriccs its ground colour i.s w'hite, glossy as 
satin, and often tinged with roseate. Its yellow bill readily 
distinguishes it from its larger congener F. aether eus, but tiial 
has nearly all the upper surface of the body and wings closely 
barred with black, wiiile the shafts of its elongated rectrices 
are white. This species has a range almost equally wide as 
the lust ; hut it does not seem to (K?(nr in the v/estern part of 
the Indian Ocean. The third and largest species, the red- tailed 
tropic-bird, F. rubricauda or phoenuurus, not only has a red 
bill, but the elongated and very attenuated rcctrices are of a 
bright (rrirnson red, and when adult the w'hole body shows a 
deep roseate tinge. The young are beautifully barred above 
with black arrow-headed markings. This species lias not been 
known to occur in the Atlantic, but i.s perhaps the most 
numerous in the Indian and Pacific oceans, in which last great 
value used to be attached to its tail-feathers to be worked into 
ornaments.’^ 

That tlie tropic-birds form a distinct family, Phaethontidao, 
of the Stecaiiopodos (the l>ysv()r()inorphat' of Huxley), wasoriRinally 
niainlained by Brandt, and is now {.‘Ciiierally admitted, yet it camiot 
be denied that they differ a Rood deal fnVin the other members of 
tlie Rroiip'*; indeed St G. Mivart in the Zoological 7 'ransacttons 
(\. 3<q) hardly allowed Fregaia and Phacthon to be stcRanopodoiis 
at all; and one curious difference is shown by the eggs of the latter, 
which are in appearance so wholly unlike those of the rest. The 
osteology of two sj^ecios has been well described and illustrated 
by Alphi Milne-Edwards in A. Grandidier’s lino Oiseattx da Mada- 
gascar (pp. 701-704, pis, 279-28Tfl). (A. N.) 

TROPINE, CyHj^NO,a base formed together with tropic acid, 
in the hydrolysis of the alkaloid atropine (K. Kraut, 
Ami., 1863, 128, p. 280; 1865, 133, p. 87). It rry.stullizcs 
in |>lat('s which melt at 63° C. and boil at 233" C.; it is very 
hygros('opic and easily soluble in w'atcr. It is an optically 
incactivc, strongly alkaline tcrliar)' l»ase. On heating with 
sodium in amyl ah'oholic' solution it is transformed into a stereo- 
isomer, identical w*ith the i/»-tropine obtained by hydrolysing 
tropa-cocuine with hydrochloric acid. It possesses alcoholic 
properties, since it forms esters, the so-called ” tropcines.” 
On distillation with caustic brryta or soda lime it decomposes 
into mctliylaminc and tropilidinc, C-Iig (A. Ladenburg, Ann. 
1883, 2x7, p. 74), the same hydrocarbon being also obtained 
wiien it is destructively mcthNiated, a certain amount of tropi- 
linc, C;HjrtO, being produced simultaneously. When heated 
with fuming hydrochloric acid to tso-i8o®C. it fields tro- 
pidinc, CgHjjjN, and with hydriodic acid similarly forms an 

A fourth species. P. indicus, has been described from the Gulf 
of Oman, but doubt has been expressed as to its validity (Legge, 
pp. 1173, T174). 

* Sulidae (Gannct), Polecanidae (Pelican), Plotidae (Snake-bird), 
Plialacrocoracidae (Cormorant.) and Fregatidae (Frigate-bird). 
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iodo-compound, which, on reduction with zinc and 

hydrodiloric acid, is converted into hydrotropidine, CgHj^N. 
It yields various oxidation products. With an alkaline solu- 
tion of potassium permanganate it yields tropijgcnine, CylljgNO; 
with chromic acid in the presence of acetic acid it yields 
tropinone, CgHjgNO ; and with chromic acid in the presence 
of sulphuric acid it yields tropinic acid, CflH„N(C02H)y. 

Tropidine, is a liquid having an odour resembling that 

of conine. It is a strong tertiary base, and is an uusaturated 
compound, forming addition products witli the halogen acids. 
Hydrotropidine, CaHj^N, is also a liquid. Its hydrochloride on dis- 
tillation loses methyl cldoricle and yields norhydrotropidine, 
CvlIiaN, a compound which is a secondary base, and whose hydro- 
chlotfide wlien distilled cn’cr zinc dust yields a-cthylpyridinc. 
Tropinic acid, C«HiiN(C02H)2, obtairietl as above, is inactive; it 
was resolved by J. Gadamer (Arr.h, Pharm., 1901, p. 6(>3) 
by means of its cinchonine salt. It is a dibasic arid, and the 
methiodide of its dimethyl ester on fusion with caustic alkalis 
yields w-adipic acid. It is a])parently a derivative of N* -methyl 
pyrrollidine, since it may be oxidized ultimately to N— methyl 
succinimide. Ttopigenine, CyHjyNO. is a secondary base. 

The mo.st imj)ortant of the ' oxidation products of tropine is 
tropinone, C„?I,.,NO. which is a ketone containing the grouping 
— CHg’CXi’Clin-^iuce it yields a di-isonitroso derivative, a clibenzal 
derivative, and also forms mono- and di-oxalic esters, it is a 
.strong base and has a x)owerful reducing action, its constitution 
is determined by the above facts and also because tropinic acid 
on destructive methylation yields a diolefine dicarboxylic acid 
which on reduction is converg'd into «-piinelic acid. These data 
point to tropine possessing an unbranched chain of seven carl>ou 
atoms and iiicidciitally determine the constitution of the other 
various oxidation j)rodticls. Sec, (R. Willstiitter, Bcr,, 1895-igoi). 
These compounds may consequently be represented as 

CHo ILC CII CII. CO.JI II/ 

*11“ I I 'I i I “ 

NMc CIIOII NMe CO NMe NMc CII 

II i I I J II 

HaC-CH— CIl^ IlaCCil Clla IlgCCJl'CO^Il fJyC'Cil— CII 

Tropine Tropinone Troj)iiiic acid Tiopidiiie, 

On the synthesis of tropine, see R. Willstatter, her., 1901, 34, 
Pl>. .ITO3. 

Tropic acid, C,,H i„ 0 ;„ the other clecompo.sition product of atropine, 
is a saturated hvdroxy-acid which is readily converted into atropic 
acid, QiIIhO.j. by dehydrating ag^ents. This latter acid Is .shown 
by all its reactions to be C„Ilr,C(:ClL^)’COi,ll, a fact which Is 
confirmed by its .synthesis from aceiophcncTnc by the action of 
]>bosphorus pentachloride, followed by the decomposition of llu^ 
resulting chloride with an alcoholic solution of potassium cyanide 
and .subsequent hydrolysis of the nitrile so formed. These results 
sliow that tropic acid must be either C,.H,, CH(CH.X)Il) C05fH or 
C|,HjjC (OH)(Ciy ’CO2H. and since the latter compound lias Ixen 

a ared from acetophenone by tht* addition of the elcmients of 
•ocyanic acid, followed by subsequent hvdrolvsis and is an 
isomer of trojiic acid, it follows that tropic acid must lie reprcjsented 
by the former of the two formulae. Hence the alkaloid atropine, 
being a tropine-tropatc, must have the annexed formula — 

HX'Cll— CJI, CII..OH 

“I I “ I ' 

NMc CH OC.O-CH 

I I I 

HfiCCII— CJI2 CnHo 

Atropint!. 

TROPPAU (Polish, Oppava; Czech, Opava), the capital of 
the Austrian duchy and crown land of Silesia, 180 m. N.E. of 
Vienna by rail. Pop. (1900), 26,725. It is situated on the Oppa 
river, close to the Prussian frontier, and is a well-built town with 
extensive suburbs. The indusiries comprise the manufacture 
of cloth, industrial machines, sugar-rcfining, jute fabrics and 
brewing. Troppau was founded in the T3th century; but 
almost its only claim to historical mention is the fact that 
in 1820 the monarchs of Austria, Russia and Prussia met here 
to deliberate on the tendencies of the Neafxjlitan revolution. 
This Congress of Troppau, however, left nearly the whole 
matter to be consider^ and decided at I^ibach. The former 
principality of Troppau is now divided between Austria and 
Prussia, the latter holding the lion’s share. 

TROPPAU, CONGRESS OF, a conference of the allied sove- 
reigns or their representatives to discuss a concerted policy with 
regard to the questions raised by the revolution in Naples of 
July 1820. At this congress, which met on the 20th of October 


1820, the emperor Alexander I. of Russia and Francis 1 . of 
Austria were present in person; King Frederick W’illiam III. 
of Prussia was repre.seiitt*d by Uie crown prince (afterwards 
Frederick William TV.). The three eastern powers wcic 
further represented by the ministers responsible for their 
foreign policy : Austria by Prince Motteniich, Russia by Count 
Capo d'Lstria, Prussia b) Prince llardenberg. Great Britain, 
on the other hand, wdiicli objected on principle to the suggested 
concerted action against tlic Neapolitiui Liberals, sent no 
plenipotentiai*}-, but was represented by Lord Stewart, ambas- 
sador in Vienna. France, too, though her policy was less clearly 
defined, had given no plenary powers to her rcprest'ntutives. 
Thus from the ver\' first was emphasized that division within 
the concert of the powers which the outcome of the congress 
was to make patent. 

The characteristic note of this congress was its int’matc. 
and informol nature; the determining fai't at the outset was 
Metterriich'.s discovery that he had no longer anything to fear 
from the “ Ja(‘obinism ’’ of the emperor Alexander. In a three 
hours’ conversation over a cup of tea at the little inn he had 
heard the tsar's confession and |)romise of amendna'nt : 
“Aujourd'hui je deplore tout ce que jaiditet fait enlre les 
annees .1814 et 1818 .. . Dites-moi ce que voiis vcjulez de 
moi. Je le ferai *' (Mettcrnich to Rsterlittzx , Uct. 24, 1820, 
h\ 0. Austria Dorn, Sep, -Dec, /Si2o). ilis failure to convert 
Castlereagh to his vdews w^as now of secondary importance; 
the “ free pow(‘rs being in accord, it was safe to ignore the 
opinions of Great Britain and France, whose governments, what- 
ever their goodwill, were fi^tt(irt.‘d by constitutional forms. 

In a series of conferences— to which the representatives of 
Great Britain and France; w(tc not admitted, on the excuse that 
1 they were only empowered to “ report," not to “ decide ” — was 
I drawn up the famous pn^liminary protocol signe^d by Austria, 

I Russia and J^russia on the iqth of November. The main 
pronuuncem(‘nt of the “ 'Iroppau Protocol ” is as follows ; 
“States vN'hich have undergone a change of governnicnl due 
to revolution, the result of which threaten other sta,l(‘H, ipso 
lam cease to be members of the iOiiropcan Alliance, and 
remain excluded from it until their situation gives guarantees 
for legal order and stability. If, owing to smh olteration.s, 
immediate danger threatens other states the powers bind 
themselves, by peaceiul na'ans, or if need be, by arms, to 
bring back the guilty state into the besom of the Great 
Alliance.’^ 

No effort was made by the? powers to give immediate (effect 
to the principles enunciated in tin? y)rotocol; and after its 
promulgation the eonferent'es wTre adjourned, it being 
decidf^l to resume! them at J^aihach in the following January 
(sec Laijjacji). 

Jmr juithori ties see the bibliography to ch. i. “The Congresses,” 
by W. Alison l^liillips, in the Cambridge Mod. Hist. x. 787. 

TROSSACHS, THE (Gaelic, “ the bristled country,’’ a crude 
allusion to its physical features), a defile in the south-west of 
Perthshire, Scotland. It is a narrow, beautifully wooded glen, 
of no great dej)ih, extending from Loch Achray to Loch Katrine, 
and continued thence by a strip on the north-eastern shore to a 
point al)ove the now submerged Silver Strand opposite to Ellen’s 
Lsle— a total distance, of 2/, m. It is situated 8 rn. VV. of Callander 
and 5 m. N. of Aherfoyle, with both of which places tiiere is 
daily communication by coach during the tourist .sifason. It 
lies between the steep green slopes of Ben Venue (2393 ft.) 
on the S.VV, and the precipitous craigs of Ben A’an (1750 ft.) 
on the N,E. Charac:tcrized by lovely scenery, owing to its har- 
monious blending of wood, water, rock and hill, the regi'.n has 
been famous ever since the apj)earance of Sir Walter Scott’s The 
Lady of the Lake and Rob Roy. Before the construction of the 
road that now winds through the pas.s, Sir Walter .say.s that the 
only access to the lake was by means of a ladder formed out of 
the branches and roots of trees. A rustic pier has been built 
at the Trossachs end of Loch Katrine for the convenience of 
tourists, and a large hotel stands on the northern shore of Loch 
Achray, near the beginning of the pass. 
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TROTZENDORFF (or Trockdorfius)^ VALENTIN FRIED- 
LAND (1490-1556), German educationi' t, called Trotzendorff 
from his birthplace, near CWirlitz, in Prussian Silesia, was bom 
on the 14th of February 1490, of parents so poor that they could 
not keep him at school. The hoy taught himself to read and 
write while herding cattle; he made paper from birch bark 
and ink from soot. AVhen difficulties were overcome and he was 
sent for education to Gbrlitz, his mother’s last words were 
“ Stick to the school, dear son.” The words determined his 
career : he refused all ecclesiastical promotion, and lived and 
died a schoolmaster. He became a distinguished student, 
learned Ciceronian Latin from Peter Mossellaniis and Greek from 
Richard Croke, and after graduation was appointed assistant 
master in the school at (h'irlitz. There he also taught the rector 
and other teachers. When Luther began his attack on induL 
genc'es, TrotzendorlT resigned his position and went to study 
under Luther and Melanchthon, supporting himself by private 
tuition. Thence he was called to be a master in the school 
at Goldberg in Silesia, and in 1524 became rector. There he 
remained three years, when he was sent to Liegnitz. He re- 
turned to Goldberg in 1531 and b(‘gan that career v/hWh has 
made him the typical Ck*rman schoolmaster of the Reformation 
period. His system of education and disc'ipline speedily attracted 
attention. He made his best elder scholars the teachers of the 
younger classes, and insisted that the way to learn was to 
teach. He organized the school in such a way that the whole 
ordinary discipline was in the hands of the boys themselves. 
Ever)' month a “consul,” twelve “senators” and two “cen- 
sors ” were ch()S(‘n from the pupils, and over all Trotzendorff 
ruled as “ dictator perpetuus.” One hour a day was spent in 
going ov(jr the lessons of the previous day. The lc.ssons were 
repeatedly recalled by examinations, which were conducted 
on the plan of academical disputations. Every week each 
pupil had to write two “ cxercitia styli,” one in j)ro.se and the 
other in verse, and Trotzendorff took pains to see that the 
subject of each exercise was something interesting. 7'he fame 
of the Goldberg School extended over all Protestant Ciermany, 
and a large number of the more famous men of the following 
generation were taught by Trotzendorff, He died on the 20th 
of April 1556. 

See Herrmann, Merkxvurdi^e Lebensguschichte eifirs beruhmten 
Schulmannr,, V. F. Trotzcndorfjii (1727); Frosch, V. F. Trotzendorff, 
Rektor zu (ioldbcrf^ (1818); linzgcr, V. F. Trotzendorff (with the 
Gohlberg portrait, and a complete list of his writing’s, 1825); 
Koehler, V. F, Trotzcndmff , ein hio^raphi&cher Vnauch (1848); 
The biographical facts aj)pear to be derived from a funeral or 
memorial oration delivered by Halthasar Kliau in the university of 
Wittenberg on the I5t]i of August 15(>4, and published in an edition 
of Trotzendorfi's Rosarium (15O5), 

TROUBADOUR^ the name given to the poets of southern 
France and of northern Spain and Italy who wrote in the langue 
d'oe from the 12th to the 14th centuries. In Provencal the word 
is spelt trobaire or trovador, and is derived from the verb trobar, 
to find, or to invent (Fr. truuver). 'Phe troubadour was one who 
invented, and originally improvised, poetry, w'ho “ found out ” 
new and striking stanzaic forms for the elaborate lyrics he com- 
posed. In later times, the word has been used for romantic and 
sentimental persons, who dress in what is supposed to be 
medic^'al fashion, and who indite trivial verses to the sound of 
a lute; but this significance does less than justice to the serious 
artistic aims of the original and historic troubadours of 
Provence. 

The earliest troubadour of whom anything definite is known is 
Guilhem IX. (b. 1071), count of Poitiers and duke of Aquitaine, 
whose career was typical of that of his whole class, for, according 
to his Proven9al biographer, “ he knew well how to sing and make 
versc.s, and for a long time h(‘ roamed all through the land to 
deceive the ladies.” The high rank of this founder of the 
tradition was typical of its continuation; by far the largest 
number of the troubadours belonged to the noble class, while no 
fewer than twenty-three of their number were reigning princes. 
Among them is a king of England, Richard I., who is believed 
to have written in langue d^oil as well as in langue d"oc, and who 


has left at least one canzo, that written in prison, wWch is of 
remarkable beauty. These noble troubadours were distinguished 
by their wealth and independence from those who made their 
song their profe.ssion, and who wandered from castle to castle 
and from bower to bower. But whether dependent or indepen- 
dent, the poets exercised a social influence which was extremely 
remarkable, and had been paralleled by nothing before it in the 
history of medieval poetry. They had great privileges of speech 
and censure, they entered into que.stions of politics, and above 
all they created around the ladies of the court an atmosphere of 
cultivation and amenity which nothing had hitherto approached. 
The troubadour was occasionally accompanied in his travels 
by an apprentice or servant, called a joglar, whose business was 
to provide a musical setting for the poet’s words; sometimes it 
was not the troubadour himself, but his joglar, who sang the 
songs. It was a matter of jealous attention to the troubadour 
to keep his name and fame clear of the claims of the joglar, who 
belonged to a lower caste; although it is true that some poets 
of very high talent rose from being joglars and attained tlie 
rank of troubadours. The latter were looked upon with deep 
admiration, and their deeds and sayings, as well as their verses, 
were preserved and were even embroidered with fiction. 

There were recognized about four hundred troubadours, during 
the whole period in which they flourished, from Guilhem de 
Poitiers down to Guiraut Riquier (c, 1230-1294). Several MS. 
collections of biographies have been preserved, and from these 
we gain some idea of the careers of no fewer than i ii of the poets. 
In this respect, the troubadours possess an immense advantage 
over the trouvercs of northern France, of whose private life very 
little is any longtfr known, l^arly in the living history of the 
troubadours their personal adventures came to be thought 
worthy of record. One of themselves, Uc of St Cyr (c, 1200- 
1240) interested himself in “ the deeds and words of goodly men 
and women,” and in the collection of lives he stjcms to claim to 
h(‘, in several instances, the biographer. At the beginning of 
the 14th century it became the i)ractice to preface the MS. works 
of each poet by a life of him, and even where the text seems to 
be quite independent, it is noticeable that there is little variation 
in the biography. One late troubadour, Rambaud of Orange, 
left a commentary on his own poems, and Guiraut Riquier 
one on those of a fellow-troubadour, Guiraut of Calanson (1280). 
All this prc)V(?s the poetry of Provence to have passed early into 
the critical stage, and to have been treated very seriously by 
those who were proficient in it. This is further shown by the 
respect with which the Provcn9al poets are mentioned by Dante, 
Petrarch and the authors of the Novelle Criiiche, 

The* principal source*, of the? lives of the troubadourwS is ti col- 
lection, ev'ieh'ntly written by various hands, which was made to- 
wards the iniildle of the 13th century. Of these we have said that 
Uc of Saint C'yr was certainly one oi the authors. Another source 
of information is the Vies des plus ciUhres ct anciens poetes pro- 
vencaux, published by Jehan de Notredame or Nostradamus, in 
1575* This work professed to be founded on the MSS. of a learned 
monk, who was librarian of the monasteiy- of St Ilonorat, in the 
island of Lerins, and died there in 1408. He was known by no 
other name than that of the Monk of the Golden lsle.s. This book, 
unfortunately, lies under more than a suspicion of for^rery. Nostra- 
damus no doubt possessed valuable documents, but he 'did not 
hesitate to deal with them in a highly fantastic way. His Vies des 
poetes has yet to be examined by careful and searching criticism. 
Even the genuine biographies, and they are numerous and abo\'e 
suspicion, are often embroidered w’ith fantastic and whimsical 
statements which make a severe demand upon the creduhly of a 
modern reader. 

The verse form most frequently employed by the troubadours 
was the sirvenies, a term which is carlic.?t met with in the second 
half of the 12th century. The early critics believed this word 
to be derived from servir, and to mean that the poem was made 
by a servant; but Paul Meyer has contested this derivation, and 
holds that a sirventh is a poem composed by a sirvent, that is 
to say a soud yey or paid man-at-arms. The troubadours 
also employed tlie baUada, which was a song with a long refrain, 
not much like the formal ballade of the north of France; the 
pastourella ; and the alba. This last took its name from the cir- 
cumstance that the word alba (dawn) was repeated in each 
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Stanza. This was a moming-song, as the serena^ a later inven- 
tion, was an evensong. The planh was a funeral elegy, com- 
posed by the troubadour for the obsequies of his protector, or 
for those of the lady of his devotion. Most interesting of all, 
perhaps, was the tensofi, which was a lyrical dialogue between 
two persons, who discussed in it, as a rule, some point of amorous 
casuistry, but sometimes matters of a religious, metaphysical or 
satirical nature. The notion tliat the troubadours cultivated 
epic or dramatic poetry is now generally discarded ; they were 
in their essence lyrical (see Provencal Literature). 

The biographies of the troubadours, which, in spite of their 
imperfection and conventionality of form, throw an unparalleled 
light upon medieval literary life, may perhaps be most conveni- 
ently treated in connexion with the courts at which each group 
of them flourished. It is in Poitou tliat wc trace tlicm first, 
where Guilhem, count of Poitiers, who reigned from 1087 to 
1127, was both the earliest patron and the earliest poet of the 
school. This prince was the type of medieval gallantry, sudden 
and violent in arms, brilliant and impudent in wit, with women 
so seductive as to be esteemed irresistible. He l(‘d an army of 
300,000 men in the crusade of iioi, being then thirty years of 
age; he returned in dismal disarray, supported in his defeat by 
the arts of love and song. His levity was the wonder and delight 
of his contemporaries; William of Malmesbury, who speaks much 
of him, tells us of Guilhem’s project to found a religious house 
at Niort for the worship of Venus. Guilhem of Poitiers was 
handsome, bold and of easy access; Gottfried of Vendome says 
that he moved among other men as a god among mortals for 
the beauty of his body and the magnanimity of his soul. The 
surviving poems of the great count are simple in form ; he docs not 
attempt the technical subtleties of later poets ; but he laboured 
at the art, and he was «anxious to be thought a professional, not 
an amateur writer. His songs arc highly personal and betray 
the author’s variety, sensuality, wit and skill as a versifier. 

The son of the earliest of the troubadours is known neither as a 
poet nor as a patron of poets, but the daughter of Guilhem IX. 
carried on her father’s tradition. This was Eleanor of Guienne, 
at whose court Bernart of Ventadour rose to eminence. 
This poet was an exception to the rule that the troubadours 
belonged to the princely class. He seems to have been the son 
of a kitchen -scullion in th(? castle of Eble 11 ., viscount of Venta- 
dour. Eblc was himself a poet, vaUe gratiosus in cantileniSy 
but his compositions have wholly disapj)eared; he was early 
impressed, we know not how, by the talents of his serving- 
boy, and he trained him to be a poet. The wife of Eble, the 
viscountess Agnes of Montlu<;on, who was extremely l)eautiful, 
encouraged the suit of the youthful Bernart; indeed, they had 
secretly loved one another from their childhood. I’hc poems which 
this passion inspired arc among the most admirable lyrics which 
have come down to ns from the middle ages. The husband at 
last discovered the intrigue between his wife and the poet, and 
exiled Bernart from Ventadour, although, as it would seem, 
without violence. The troubadour took shelter with Eleanor 
of Guienne, who became in 1152 the queen-consort of Henry II. 
of England, himself a protector of poets. It has been supposed 
that Bernart accompanied the royal pair to London. He after- 
wards proceeded to the court of Raymond V. at Toulouse, where I 
he is said to have remained until the death of that prince in I 
1194, when he withdrew to a cloister at Dalou in Poitou. He | 
must at that time have been a very old man. 

The son of Henry IL, Henry Curtmantle, was the patron of 
another eminent troubadour. Bertran de Bom, viscount of 
Hautefort in Perigord, had become a vassal of England by the 
marriage of Eleanor. He is the member of his class about whom 
we possess the most exact historical information. Dante .saw 
Bertran de Born in hell, carrying his severed head before him 
like a lantern, and compared him with Achitophel, who excited 
the sons of David against their father. This referred to the 
subtle intrigues by which the troubadour had worked on the 
jealousy existing between the three sons of the king of England, 
'fhe death of Prince Henry (1183) produced from Bertran de 
Bom planks, which arc among the most sincere and beautiful 


works in Provencal literature. The poet was immediately 
afterwards besieged in his castle of Hautefort by Richard Cceur 
dc Lion, to whom he became reconciled and whom he accom- 
panied to Palestine. He grew devout in his old age, and died 
about 1205. As a soldier and a condottiere, as the friend and 
enemy of kings, and as an active factor in the European politics 
of his time, Bertran de Born occupies an exceptional position 
among the troubadours. 

There were poetesses in the highly refined society of Provenye, 
and of these by far the most eminent was Beatrix, countess of 
Die, whose career was inextricably interwoven with that of 
another eminent and noble troubadour, Rambaut ITT., count 
of Orange, who held his court at Courth6zon, a lew miles south 
of Orange. Rambaut said that since Adam ate the apple no 
poet had been l)orn w'ho could compete in skill with himself, 
but his existing lyrics have neither the tenderness nor the 
ingenuity of those of his illustrious lady-love. The poems of 
Beatrix are remarkable for a simplicity of foriii rare among the 
poets of her age. One of the earliest troubadours, Cercamon, 
was at the court of Guilhem IX. of Poitiers, and was the master 
of perhaps the most original of all the school, namely the illus- 
trious Marcabrun {c. 1 120-1 195), from whose pen some forty 
poems survive. He was a foundling, left on the door-step of 
a rich man in Gascony, and no one knew anything about his 
descent. Marcabrun was an innovator and a reformer; to him 
the severity of classical Provenijal style is mainly due, and 
he was one of the first to make use of that complexity and 
obscurity of form whi(‘h was known as the irohar clus. He was 
also original in his attitude to love; he posed as a violent 
misogynist — “ I never loved and 1 was ncjver loved ”' *and he 
expressed, in the accents of amorous poetry, an aversion to 
women. “ Famine, pestilence and war do le.ss evil upon earth 
than the love of woman ” is one of his aphorisms. He was in 
the servdee of Richard ( a?ur dc Lion, and after 1167 in that of 
Alfonso IT. of Aragon. Marcabrun was the object of much 
dislike and attack, and it is saitl that he was murdered bv 
('astellanc of Guian, whom he had satirized. This, however, 
is impn)l)ablc, and it is rather bi'lieved that Marcabrun .survived 
to a great age. For one of his contemporaries he mitigated 
the severities of his satiric pen; he expresses great affection for 
“ that sweet poet,” Jaufre Riiditl, prince of Blave, whose heart 
turned, like the disk of a sunflower, towards the Lady of 'fripoli. 
Little else than that famous adventure is known about the 
career of this ultra-romantic troubadour, except that he went 
as a crusader to the Holy Land, and that his siir\dving poems, 
which are few in number, have so mystical a tone that 
Jaufre Rudel has been suspected of being a religious writer who 
used the amorous language of his age for sanctified purposes, 
and whose ” Princess h'ar-away ” was really the Clhurch of 
Christ. If so, the statement that he died in the arms of the 
T^idy of Tripoli would merely mean that he passed away, 
perhaps at Antioch, in the odour of sanctity, Pcire d’Alveona 
(Peter of Auvergne), like Marcabrun, was of mean birth, son 
of a tradesman in Clermont-l‘*errand, but he was handsome and 
engaging, and being the first troubadour who had appeared in 
the mountain district, “ he w'as greatly honoured and feted by 
the valiant barons and noble ladies of Auvergne.” . . . “He was 
very proud and despised the other troubadours.” It is believed 
that Peirc’s poems were produced between 1158 and 1180. ITc 
flourished at the court of Sancho III., king of Castile, and 
afterwards at that of Rrm.engarde, viscountess of Narbonne. 

It is doubtless owing to the vehement and repeated praise 
which was given by Dante, in the Inferno and elsewhere, to 
Amaut Daniel that this name remains the most famous among 
those of the troubadours. Yet not very much is known of the 
personal history of this poet. He was a knight of Riberac, in 
Perigord, and he attached himself as a troubadour to the 
court of Richard Creur de Lion. Dante had been made ac- 
quainted with the highly complicated and obscure verse of 
Amaut Daniel by Guido Guinicelli, and thu.s to the historian 
of literature a most valuable link is provided between medieval 
and modern poetry. Dante calls Daniel the “ smith,” the 



TROUBADOUR 


310 

finished craftsman^ of langua^e^ and it is evident that it was 
the brilliant art of the Provencal's elaborated verse which 
delighted the Italian. In the De tndgari eloquentia Dante 
returned to the praise of Amaut Daniel ^ as the greatest of all 
those who have sung of love, and Petrarch was not less enthu- 
siastic. His invention of forms of verse (see Sbstina), in par- 
ticular, dazzled the great Italians. But the seventeen sirvmles 
which have survived scarcely sustain the traditional idea of 
the supremacy of Amaut Daniel as a poet, while their lack of 
historical and personal allusions deprives them of general 
interest. Dante was curiously anxious to defend Arnaut 
Daniel as being a better artist than his immediate rival, Giraut 
de Bomelh, whose “ rectitude ” Dante admits, in the sense 
that Giraut was a singer of gnomic verses of a high morality, 
but prefers the poetry of Daniel; critical posterity, howe^'er, 
has reversed this verdict. Giraut came from the neighbourhood 
of Limoges, passed over into Spain about 1180, and became 
famous in the courts of Pedro II. of Aragon and other Spanish 
monarchs. He disappears about 1230. There is a curious 
anecdote of his having incurred the hatred or the cupidity of 
the viscount of Limoges, v/ho robbed him ol his library and then 
burned his house to the ground. Giraut laments, in his poems, 
the brutality of the age and the lawlessness of princes. A 
troubadour of the same district of south- v/cslern h’rance was 
Amaut de Mareuil, to whom is attribulcd the inlroduclion into 
Provencal poetry of the amatory (epistle. He settled at the 
courts of Toulouse and Jie/iers, v/here he sang, in mystical 
terms, his passion for the ctumless Adalasia. in whose affections 
he had a dangerous rival in the person of Alfonso II., king of 
Aragon. Arnaut dc Manniil fled for his life to Montpellier, 
where he found a protector in C’ount William VIII., but he 
continued to address his sinenies to Adalasia. As that prinee.ss 
died in it()c), and us no plavh to her memory is found among 
the works of Arnaut dc Mareuil, it is conjectured that by that 
time he was already dead. 

Pcirc Vidal of Toulouse was the type of the reckless and 
scatterbrained troubadour. His biographer sa>'s that he v/as 
** the maddest man in all the world.” His early life was a series 
of bewildering excursions through Prance and Spain, hut he 
settled down at last at Marseilles, where he made a mortal 
enemy of AzalaTs, the wife of Viscount Barral de Baux, from 
whom he stole a kiss (1180). Vidal fled to Cknoa, but he con- 
tinued to address the viscountess in his songs. At the entreaty 
of her husband, Azalai's forgave the poet, and Peire Vidal 
returned to Marseilles. He committed a thousand follies; 
among others, being in love with a lady called Louv(? (she-w’olf), 
the poet dressed himself as a wolf, and was hunted by a pack 
of hounds in front of the lady’s castle. Starting on a crusade, 
he stopped at ('yprus, where a Greek girl was presented to him 
as being of the imperial family. He married her, assumed 
the title of emperor, and carried a throne about with him from 
camp to camp. According to a laic poejn, his eccentric adven- 
tures closed in Hungary about the year 1215. Folquet of Mar- 
seilles was a troubadour of Italian race, the son of a merchant 
of Genoa; Dante met Folquet in paradise, and gives an interest- 
ing notice of him. He was a rival with Peire Vidal for the 
favours of the beautiful Azalais; and he was one of the trouba- 
dours wF.o gathered around the unfortunate Eudoxia, empress 
of Montpellier, until the close of her singular and romantic 
adventure (1187). He wrote a very touching plank on the 
death of the viscount Banal de Baux in 1192. Soon after 
this, disgusted with love, Folquet took holy orders, became the 
abbot of the rich Cistercian house of Torronet in Provence, 
and in 1205 became bishop of Toulouse. Here he threw in his 
lot with Simon de Monlfort and disgraced himself by his fanatic 
rage against the Albigenses. of whom a conlemporan' says that 
he slew 500,000 persons, acting “ more like Antichrist than like 
an envoy of Rome.” Folquet died in 1231 in the abbey of 
Grandseive, in his diocese. It is in the stwenth of Folquet 
that critics have seen the earliest signs of tliat decadence which 
was so rapidly to destroy Provencal poetry. 

Gaucelm Faidit came from Uzerche, in the Limousin. He 


seems to have been a wandering minstrel of gay and reckless 
habits, and to have been accompanied by a light-o’-love, Guil- 
lelma Monja, who was the object of much satire and ridicule. 
In Gaucelm we probably see, if we can credit his story, the 
troubadour at his lowest social level. He made, however, 
Maria of Ventadour, who was probably a scion of the princely 
and neighbouring house of that name, the object of his songs, 
and he addresses her in strains of unusual pathos and delicacy. 
Gaucelm Faidit ultimately proceeded to Italy, to the court of 
the manjuis Boniface of Montferrat, a prince who greatly 
encouraged the troubadours and who in 1201 undertook the 
conduct of a crusade. Gaucelm, who was still celebrating the 
perfections of Maria of Ventadour, accompanied him to the 
East. He wrote several canzones in the Holy Land and Syria, 
returned safely to Uzerche, and disappears about 1240. We 
possess sixty of his poems. Another troubadour, Raimbaut of 
Vaquieres, passed the greater part of his life at the same court 
of Montferrat; he devoted himself to the Lady Beatrix, sister 
of the marquis. It is believed that he died in the Holy Land 
in 1207. The most celebrated of the Italian troubadours was 
Sordello, bom at Mantua, at the beginning of the 13th reniur\’, 
who owes his fame rather to the benevolence of later poets, 
from Dante to Robert Browning, than to the originality of his 
adventures or the excellence of liis verse. 

We have now mentioned the irouliadours who were most 
famous in tlu'ir own time, and on the whole modern criticism has 
been in unison v;ith contemporary' opinion. There are. however, 
still one or two names to be recorded. The English historian 
of the troubadours, Dr HuefTcr. gave great prominence to the 
witings of a poet who bad pre\dously been chiefly heard of in 
connexion with a romantic ad'/enture, Guillem de Cabestanh 
(or Capestang). This was a knight of Roussillon, who made 
love to Screinonda, countess of Castel-Roussillon. The lady’s 
hu.sband, inecting the poet out hunting, slew him in a paroxysm 
of jealousy and, having cut out his heart, had it delicately 
cooked and served to his wife’s dinner. When Seremonda had 
eaten her lover’s heart, her husband told her what she had done, 
and she tainted away. Coming to her senses she .said : “ My 
Lord, you have served to me so excellent a dish that I will never 
eat of another,” and she threw herself out of window and was 
killed. The importance of this slor>' lies in the fact that the 
cruelty of the count of Castel-Roussillon was the cause of 
universal scandal in all good society. Feeling grew so strong 
that the surrounding nobles rose against the murderer, with 
Alfonso, king of Spain, at their head, hunted him dov/n and 
killed him. The bodies of the lady and the troubadour were 
buried .side by side, with great pomp, in the cathedral of Per- 
pignan, and became the objects of pilgrimage. Doubt has, 
of course, been thrown on the veracity of this romantic story, 
but at all events it testifies to the fact that the troubadour 
enjoyed, or was ex|>ected to enjoy, all the privileges of toleration 
and exemption. A burJeS(]ue or satiric troubadour, who 
disregarded the laws of gallantly^ and WTote satires of great 
vinilence against the ladies and their lovers, remains anony- 
mous, and is spoken of as the monk or prior of Montaudon, 

The classic period of the troubadours lasted until about 1210, 
and was contemporaneous with the magnificence of the nobles 
of the south of France. The wealth and cultivated tastes of 
the seigneurs, and the peace which had long surrounded them, 
led them into voluptuous extravagances and sometimes into 
a madness of expenditure. From this the troubadours reaped 
an immediate advantage, but when the ineNOtable reaction 
came they were the first to suffer. The great cause, however, 
of the decadence and ruin of the troubadours was the struggle 
between Rome and the heretics. This broke out into actual 
war in June 1209, when the northern barons, called to a crusade 
by Pope Innocent III., fell upon the Albigenses and pillaged 
Beziers and Carcassonne. Most of the protectors of the trouba- 
dours were, if not heretics, indulgent to the heretical party, 
and shared in Uieir downfall. The poets, themselves, were not 
immediately injured, and no doubt their habits and their art 
kept them immune from the instant religious catastrophe, 
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but the darkness began to gather round them as the rum of \ 
Lan^edoc became more and more complete, culminating with | 
the siege of Toulouse in 1218. The greatest name of this period, 
which was the beginning of the end, is that of Peire Cavdenal, 
of Le Puy. He was protected by Jacme T., king of Aragon, 
having apparently fled from Narbonne and then from Toulouse 
in order to escape from the armies of Simon dc Montfort. He 
was the inventor and the principal cultivator of the moral 
or ethical sirvenies; and he was the author of singularly out- 
spoken satires against the clerg}’, continuing the tradition of 
Marcabrun. The biographer of Cardcnal certifies that he lived 
to be nearly one hundred years of age. Another and a still 
more violent troubadour of this tratisitional time was Guillem 
Figueira, the son of a Toulouse tailor, an open heretic who 
attacked the papacy with extraordinaiy^ vigour, supported and 
protected by Raimon IT. Figueira was answered, strophe by 
strophe, by a female troubadour, Gormondu of Montpellier. 
The ruin of the soutliern courts, most of which belonged to the 
conquered Albigcnsi party, continued to depress and to exas- 
perate the troubadours, w'hose system was further disintegrated 
by the establishment of the Incjuisilion and by the creation 
of the religious orders. The genial and cultured society of 
Provence and Languedoc sank rapidly into barbarism again, 
and there was no welcome anywhere fi)r secular poet.s. 

The last of the French troubadours was Guiraut Riqiiicr (c. 
1230-1294), who was born at Narbonne, and addressed his 
earliest poems to Phillippa of Andiiza, the viscountess of that 
city. She does not seem to have encouraged poetry', and 
Guiraut Riquier left Narbonne, first appealing to St Louis, 
without success. ITc then turned to Spain, and found protection 
at the court of Tllfonso X. the Learned. This monarch, himself 
a great poet, welcomed the crowd of troubadours w'ho were 
now fiying from the troubles of soutliern France. It was the 
ambition of Alfoaso to lie himself a troubadour, but the Pro- 
vencal pieces whicli bear Ins name are now attributed to Riejuier 
and to Nat dc Mons; the king’s genuine poems are those written 
in Galician. Riquier remained in the court of ( aslile until 
about 1279, when he returned to France and settled in Rode/ 
with the count of that town, Henri TL This priiuH^ was almost 
the last seigneur in the south or centre of France wlio gathered 
a school of poets around him, and at Rode/ the troubadours 
enjoyed for a few years tluar latest gleams of success and recog- 
nition. Riquier, in a sirveutes of about 1285, gives pathetic 
expression to his sense of the gathering darkness, which makes 
it useless and almost unbecoming for a troubadour to practise 
his art, while of himself he mournfully confesses : “ Song .should 
express joy, but sorrow oppresses me, and 1 have ('ornc into the 
world too late.” Guiraut Riquier passed away about 1294, and 
left no successor behind him. 
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TROUBRIDGE, SIR THOMAS, Bart. {c. 1758-1807), English 
admiral, was i^ducated at St Paul’s School, London, and entered 
the navy in 1773. Having seen some service in the East Indies, he 
was taken prisoner by the French in 1794, but his captivity was 


only a short one and in February 1797 he commanded his ship, 
the “ Cullodcn ” at the battle of Cape St Vincent. In the follow- 
ing July he assisted Nelson in the unsuccessful attack on Santa 
Cruz, and in August 1798, when getting into position for the 
attack on the French fleet , the ** Culloden ” ran aground and was 
consequently unable to take any part in the battle of the Nile. 
He then served in the Mediterranean and was created a Vmronet 
in 1799; from 1801 to 1804 ho was a lord of the admiralty, being 
made a rear-admiral just before his retirement. In 1805 
Trou bridge was givTU a command in the East and he went out 
in the “ Blenheim.” In January 1807 in this ship, an old and 
damaged one, he left Madras for the Cape of Good 11 ope, but off 
the coast of Madagascar the “ Blenheim ” foundered in a cyclone 
and the admiral perished. Hi.s only son, Sir Edward I'homas 
'Iroubridge, hart. (d. 1852), entered the navy in 1707 and was 
present at the battle of (bpenhagen. From 1831 to 1847 be was 
member of parliament for Sandwich and from 1835 to 1841 he 
was a lord of the admiralty, llis son, Sir Thomas St Vincent 
Hope Cochrane Trou bridge, hart. (1815 --1867), entered tlu* army 
in 1834, and was severelv wounded at the battl<‘ of Tnkerman. 

TROUGHTON, EDWARD (1 753-^835), English instrument 
maker, was born in the parish of (\>rnev in Cumberland in 
October 1753. He joined his elder lm>ther John in (‘arrying 
on the busine.ss of making matliematical instruments in Meet 
Street, London, and continued it alone aft<‘r his brother’s 
death, until in 1 1826 h(‘ took VV, Simms as a partner. 1 le died in 
London on the 1 2th of June 1835. 

TroiiJ'hton was very sii('e(‘.ssliil in iriijirovinff the mechanical 
part of most nautical, ja'ode'tie and astmiioniical inslrumeiils, but 
eoiii])lete colour-blindness prev'cntcfl him from attempting ex- 
periments ill optics, 'riic lirst mod<’ni transit circh^ wa.s con- 
structed by him in j 8')0 for S((‘pli(‘n (ir{)oinl)n(l!.',e; but TrougliUm 
was flissatistie<l with this form of instrument, whieh a lew years 
afterwards was brought to great perfection by (b von l^eicheiibach 
and |. G. Ue])sold, ami designed llie mural circle in its place. 'I'he 
lirst instiMi men t of this kind was erectetl at Greenwich in iSi;.*., and 
ten or twelve otliers wen* subsecpu'iit ly conid.riiet.ed for other 
observatories; but they were ultimately sni»erHed('d by Tronehton'.s 
earlier design, the transit circle, by which the two co ordinates 
of an object can be determined simultaneously. Ho also made 
traasit instrumenl,s. equatorials, A'c,; but his failure to construct 
an equatorial mounting of large dimensions, ami the consequent 
lawsuit with Sir James South, embittered the last years of his 
life. 

TROUSERS, the name given to the article of dress worn 
by men, covering each leg .separately and reaching from the 
waist to the foot. 'J'lie word in its earlier forms is always 
found without the second r, v,g, trouses, trouses, trooze^ (d. the 
Lowland Scots word “ trews,'’ and is an adaptation of the French 
froussesy trunk-hose, breeches, the plural of trousse, a bundle, 
pack, truss, from trousser, to pac:k, bundle up, tuck, tic up, 
girth, of which the orippn is doubtful. In English the word 
“ trousers,” when it first appears, was used of the leg-garments 
of the Irish, who wore their breeches or trunk-hose and stockings 
in one piece, a custom to which there are many allusions in 
17th-century literature. Knee-breeches and top-boots for 
out-of-door wear or stockings for indoor use lasted till the 
beginning of the 19th century as the regular costume for men. 
Pantaloons, loose trousers reaching to al)ove the ankle, were 
worn in Venice by the poorer (’lasses in the 17th century (for 
the origin of the name see PA.f^TALOON). The characters of 
the Italian comedy made the style of garment familiar in France, 
but it was only .seen in the fantastic costumes of the ballet. 
During the reign of Louis XVI. loose pantaloons became fashion- 
able for the morning de.shahille of men. Their adoption by the 
su]>porters of the Revolution was the origin of the name of 
sans-culoties applied to the revolutionaries. Beau Brumrnel, 
in England, w as probal)Iy the first to make the ” pantaloon ” 
popular. A striking feature of his dress were the tight-fitting 
black trousers reaching to the ankle, where they were Imttoned. 
From this developed the true trousers, cut over the boot at tlie 
instep, at first open at the bottom and fastened by loops, later 
strapped tight under the boot. It is said that the duke of 
Wellington introduced this latter form after the Pcnimsular 
War. They w'crc not recognized as correct for evening wciir, 
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and strong opposition was taken against them by the clergy 
and at the universities (see CostUxMe). 

TROUT {Salmo irutta), a lisli closely related to the salmon. 
Most modern ichthyologists agree in regarding the various north 
European forms of trout, whether migratory or not, as varieties 
or races of a highly variable and plastic species, to be 
distinguished from the salmon by a few more or less constant 
characters, the most readily ascertainable of which resides in 
the smalkir scales on the back of the caudal region of the body, 
these being 14 to 16 (rarely 13) in an oblique series between the 
posterior border of the adipose fin and the lateral line, and in 
the greater length of the folded anal fin as compared to the 
deptli of the caudal peduncle. The gill-rakers are also usually 
fewer, 16 to 18 on the anterior branchial arch. I’he young 
may be distinguished from salmon-parr by the greater length 
of the upper jaw, the maxillary bone extending beyond the 
vertical of the centre of the eye, and in specimens 6 in. 
long often to below the posterior of the eye. The young are 
in own or olive above, silvery or golden below, with more or 
less numerous black and red .‘5i)ots in addition to the parr marks, 
and, contrary to what is observed in the salmon, black, spots 
arc usually present below the lateral line. Except for the 
gradual disanpearanc*e of the parr marks, this coloration is 
retained in the form known as the brook trout or brown trout 
{S. fario), whi('h is non-migratory, and varies much in size 
according to the waters it inhalnts, in some brooks not growing 
to more than 8 in., whilst in larger rivers and lakes it may 
attain a weight of 20 lb or more. The coloration of the young 
is more strongly departed from in the races known as .sea trout 
( 5 . Ifutta) and sewin {S. eriox or ramljrirus), anadromous forms 
resembling the salmon in habits, and assuming in the .sea a 
silvery coal, with, however, as a rule, more black spots on the 
sides l.)elow the lateral lino. 

The principal British races of trout arc the following ; the 
northern sea trout {S. irutla^ sensu sfrirt(f), silvery, losing the 
teeth on the shaft of the vomer in the adult, and migratory 
like the salmon; the southern sea trout (.V. max or cambricus), 
similar to the preceding, but v'ith the hind margin of the gill- 
cover more or less produced, the lower l)one (subof)erculum) 
projecting beyond the end of tlie upjjcr (operculum); the brown 
trout (S. jario), non-rnigratory, usually retaining the teeth on 
the shaft of the vomer, brown or olive with black and red spots, 
rarely more silvery, with numerous black spots ; the Lochleven 
trout (5, levenensis)^ distinguished from the preceding by a more 
silvery coloration, frequent absence of red spots and a pink 
or red flesh ; the estuary trout {S. gillivensis and S, orcadnisis)^ 
large brown trout living in salt water without assuming the 
silvery coloration ; the Gillaroo trout (.S’, stornackicus), in which 
the membranes of the stomach are conspicuously thicker than 
in the other trout, more so in adult examples than in young 
ones. But all these forms arc ill-defined and subject to such 
variations when transported from one locality to another as to 
render their recognition a matter of insuperable difficulty. 
The instability of the chara(’ters on which 5 . levenensis is based 
has been conclusiveh’ shown by the experiments conducted by 
Sir James Maitland at Jlowietoun. Large .specimens of migra- ! 
tory trout arc often designated as bull-trout, but no definition 
has ever been given by which this form could be established, 
even as a race. 

Other European varieties are the trout of the Lake of Geneva 
(S. lemanus), of the Lake of Garda (.S’, carpio), of Dalmatia 
( 5 . dentex), of Hungary (. 5 . microlepis), of the Caspian Sea 
\S, caspius), &c, 7 ’he size of trout varies much ac’cording to 
the waters in which they live, the anadromous forms nearly 
equalling the salmon in this respect, syiecimens of over 4 ft. and 
weighing up to 50 lb being on record. 

The habitat of S, tnitta extends over the whole of Europe, 
the Atlas of Morocco and Algeria, Transcaucasia, Asia Minor 
and northern Persia. By the agency of man the species has 
been thoroughly established in Tasmania and New Zealand, 
where it thrives in an extraordinary manner, and attains a veiy" 
large size. 


Closely allied species are found in North America, west of 
the Rocky Mountains, the best known being the rainbow trout 
(5. irideus or shasta), which has been introduced into m^y 
parts of Europe as well as the eastern states of North America, 
New Zealand and South Africa. It is more hardy than the 
English trout, and accommodates itself in almost stagnant waters, 
and has thus proved a success in many ponds which were 
regarded as fit for coarse fish only; but in many places it has 
caused disappointment b)- going down to the sea, whence it is 
not known ever to return. It is a handsome trout, bluish or 
purplish above, silver)' or golden below’, more or less profusely 
spotted with black on the body and fins, and with an orange 
or red lateral band. Its range extends from Alaska to north 
Mexico. The rainbow trout merges into a larger form, S, 
gairdneri, which resembles the British sea trout. 

A remarkable European trout is the short-snouted trout, 
5 . obtusirostrisf a non-migratory species from Dalmatia, 
Herzegovina, Bosnia and Montenegro. It has a small mouth 
with a feeble dentition, resembling that of the gra)'ling. A 
closely allied form, 6’. ohridatiuSf has recently been discovered 
in Macedonia. ((;. A. n.) 

TROUVRRE* the name given to the medieval poets of 
northern and central France, who wrote in the Imigue d^uil or 
langue d'oui. The word is derived from the French verb irouver, 
to find or invent. I'lic troiiv^res flourished abundantly in the 
I2th and 13th centuries. They were court-poets who devoted 
themselves almost exclusively to the composition and recitation 
of a particular kind of song, for w'hich the highest society of 
that day in France had an inordinate fondness. This poetry, 
the usual subject of which was some refinement of the passion 
of love, w’as dialectical rather than emotional. As jeanroy 
has .said, the best trouvdres were those who “ into the smallest 
number of lines could put the large.st number of ideas, or at 
least of those commonplaces which envelop thought in its 
most impersonal and coldest form.’’ The trouv^res were not, 
as used to be siippo.scd, kn'crs singing to their sweethearts, 
but they weri^ thtj pedants and attorneys of a fantastic tribunal 
of sentiment. This was more monotonous in the hands of the 
trouv^res than it hud been in those of the troubadours, for the 
latter often employed their art for purposes of satire, religion, 
humour and politics, which were scarcely knowm to the poets of 
the northern language. 

The established idea that the poetry of the trouveres was 
entirely founded upon imilntion of that of the troubadours, 
has been ably combated by Paul Meyer, who comes to the con- 
clusion that the poetry of the north of Fraitcc was essentially 
no less original than that of the south. The passage of Raoul 
Glaber, in which he says that about the year looo southern 
men began to appear in France and in Burgundy, “ as odd in 
their ways as in their dress, and having the appearance ()f 
jongleurs,” is usually quoted, but although this is valuable 
contemporary evidt'iice, it prcjves neither what these “ jon- 
gleurs ” brought from the south nor what tlic poets of the north 
could borrow from them. The first appearance of trouveres 
seems to be much later than this, and to date from 1137, when 
Fl^onore of Aquitaine, tvho w'as herself the granddaughter of 
an illustrious troubadour, arrived in the court of France as the 
queen of Louis VII. It is recorded that .she continued to speak 
her native language, wdiich would be the Poitiers dialect of the 
langue d'oc. She was queen for fifteen years (i 137-11 52), 
and this, no doubt, was the period during which the southern 
influence was strongest in the literature of northern France. 
There is not any question that the successive crusades tended to 
produce relations between the two sections of poetical literature. 
The great mass of the existing writings of the trouveres deals 
elaborately and artificially with the passion of love, as it had 
already been analysed in the langue d'oe. But those who are 
most inclined to favour the northern poets are obliged to con- 
fess that the latter rarely approach the grace and delicacy 
of the troubadours, w'hile their verse shows less ingenuity 
and less variety. The earliest trouveres, like Cuene de B^thune 
and Huges dc Berz^, in writing their amatory lyrics, were 
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certainly influenced by what troubadours had written, espe- 
cially when, like Bertrand de Born, these troubadours were men 
who wandered far and wide, under the glory of a great social 
prestige. We should know more exactly what the nature of 
the Proven9al influence was if the songs of all the trouv^res 
who flourished before the middle of the 12th century had not 
practically disappeared. When we become conscious of the 
existence of the trouvAres, we find Cuene de BAthunc in posses- 
sion of the field, a poet of too much originality to be swept 
away as a mere imitator. At the same time, even Paul Meyer, 
who has been the great asserter of the independence of the poetry 
of northern France, is obliged to admit that if, at the end of the 
1 2th century and throughout the 13th, several literary centres 
were formed where an amatory poetry, full of conventional 
grace, was held in high honour, "it was because several princely 
courts in the south had set the example. In this sense it 
cannot be denied that the whole art of the trouvAres was 
secondary and subsidiary to the art of the troubadours. 

The poetical forms adopted by the trouvAres bore curious 
and obscure names, the signification of which is still in some 
cases dubious. As a i*ule each poem belonged to one of three 
classes, and was either a rotruenge, or a serventois, or an estrabot. 
The rotruenge was a song with a refrain; the serventois was, in 
spite of its name, quite unlike the sirventes of the troubadours 
and had a more ribald character; the estrabot was allied to the 
strambotto of the Italians, and was a strophaic form “ composed 
of a front part which was symmetrical, and of a tail which could 
be varied at will (Gaston Paris). But scholars arc still un- 
certain as to the positive meaning of these expressions, and as 
to the theory of the verse-forms themselves. 

The court poetry of the trouvAres particularly flourished under 
the protection of three royal ladies. Marie, the regent of 
Champagne, was the practical ruler of that country from iiSi 
to 1197, and she encouraged the minstrels in the highest degree. 
She invited Ricaut de Barbezieux to her court, rt? warded the 
earliest songs of Gace BrulA, and discussed the art of verse 
with ChrAtien of Troyes. Her sister, AAlis or Alice, welcomed 
the trouvAres to Blois; she was the protec’tor of Gautier d’Arras 
.incl of Le Chutclain de Couci. A sister of the husbands of these 
ladies, another AAlis, who became the second queen of Louis VII. 
in 1160, received Cuene de RAthune in Paris, and reproved 
him for the Picard accent with which he recited his poetry. 
At the end of the 12th century we see that the refinement and 
elegance of the court-poets was recognized in the north of 
Fran^ c by those who were responsible for the education of 
princes. A trouvAre, Gui de Ponthieu, was appointed tutor 
to William III. of Macon, and another, Philippe of Flanders, to 
Philippe Auguste. The vogue of the trouvAres began during 
the third crusade; it rose to its greatest height during the fourth 
crusade and the attack upon the Albigcnses. The first forty 
years of the 13th century was the period during which the 
courtly lyrical poetry was cultivated with most assiduity. At 
first it was a purely aristocratic pastime, and among the prin- 
cipal trouvAres were princes such as Thibaut IV. of Navarre, 
Louis of Blois and John, king of Jenisalcm. About 1230 the 
taste for court poetry spread to the wealthy bourgeoisie, espe- 
cially in Picardy, Artois and Flanders. Before its final decline, 
and after the courts of Paris and Blois had ceased to be its 
patrons, the poetry of the trouvAres found its centre and enjoyed 
its latest successes at Arras. It was here that some of the 
most original and the most skilful of all the trouvAres, such as 
Jacques Brctel and Adam de la Halle, exercised their art. 
Another and perhaps still later school flourished at Reims. 

About 1280, having existed for a century and a half, the 
poetical system suddenly decayed and disappeared; the very 
names of the court-poets were forgotten. During this time the 
song, chanson, had been treated as the mo.st dignified and 
honourable form of literature, as Dante explains in his De 
vuLgari eloquentia. But the song, as the trouvAres under- 
stood it, was not an uastudied or emotional burst of verbal 
melody; it wa.s, on the contrary, an effort of the intelligence, 
a piece of wilful and elaborate casuistry. The poet was 
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invariably a lover, devoted to a married lady who was not his 
wife, and to whose caprices he was bound to submit blindly and 
patiently, in an endless and resigned humility. The progress 
of this conventional courtship was laid down according to certain 
strict rules of ceremonial; love became a science and a religion, 
and was practised by the laws of precise etiquette. 

The curious interest of the trouvAres, for us, lies in the fact 
that during an age when tht* northern world was ignorant and 
brutal, sunken in a rude sensuality, the trouvAres advanced a 
theory of morals which had its absurd and immoral side, but 
which demanded a devotion to refinement and a dose attention 
to what is reserved, delicate and subtle in personal conduct. 
They were, moreover, when the worst has been admitted about 
their frigidity and triviality, refintirs of the race, and tht'y did 
much to lay the foundation of French wit and French intelli- 
gence. The trouvAres have not enjoyed the advantage of the 
troubadours, whose feats and adventures attracted the notice 
of contemporary biographers. Little is known about their 
lives, and they pass across the field of literary history like a 
troop of phantoms. Close students of this body of st)mewhat 
monotonous poetry have fancied that they detected a personal 
note in some of the leaders of the movement. It is certainly 
obvious that Cuene (or ('onon) dc BAthune had a violence of 
expression which gives life to his cliansons. The delicate 
grace of Thibaut of Champagne, the apparent sincerity of Le 
Chatelain de Couci, the descriptive charm of Moniot of Arras, 
the irony of Richard of Foiirnival, have been celebrated by 
critics who have perhaps disco\'(‘recl diffcTcnces where none 
exist. It is more certain lliat Adam dc la Halle, the hunchback 
of Arras, had a superb gift of versification. The rondel 
(published in E. de Cous.semaker’s edition, 1872) beginning 
A Dieu courant amourctrs, 

Car jc mVn vois 
Souspirant cn Icrrc estrange I " 

marks perhaps the highest point to whii^h the delicate, frosty 
art of the trouveres u.ttain(‘d. Music took a prominent place 
in all the performances of the trouvAres, but in spile of the 
<iruditiori of de Coussemaker, who devoted himself to the sub- 
ject, comparatively little is known of tln^ melodies whicli they 
used. But enough has been discovered to justify the gciKMMl 
statement of Tiersot that “ we may conclude that the musical 
movement (;f the age of the trouveres was derived directly from 
the most ancient form of popular French melody.” A pre- 
cious MS. in the P acuity of Medicine of Montpellier contains the 
music of no fewer than 345 part-songs attributed to trouvAres, 
and an examination of these (mables a ” pitiless arranger ” 
to divine the air, the primitive, simple and popular melody. 

The prin(;ij)al authorities on the poetry and music of the Irou- 
v^jresare: II. IMnut, Le Siyla de la lyriquc r.nurtnisc cn France aux xii*"' 
at sirdes (Paris, iHgi); Gaston Vixxi^, Lcs Orifiines dc la Jun'de 

lyrique cn France au mnycn (Paris, A. Joanro'', Lpr Ori- 

gines de la podsie lyrique cn France au moyen age fl^ari.s, 1889); 
Julian Tiersot, llicioire de la chanson populaire en France', E. dc 
Couss. ‘-maker, Art harmnnique auxxii"’'‘ ef xiii'*‘'^ siddes (J'.vris, 1805). 
The works of the ])rinci7)ul trouviTcs have ])een edited : those of 
Ec Chiitt^lain de Coucy bv F, Miclu l (18^0); of Adnm de hi. Hfdle 
bv K. do Coussemaker (1872) ; of Conon do B^:(hune by Wallon.sbold 
(Helsingfors, 1891); of Thibaut IV., king of Navarre, by P. Tarb6 
{1851). (E. C.) 

TROUVILLE, a seaside town of north-western France, in the 
department of Calvados, on the Engli.sh Ciiannel, 34 m. N.E. 
of Caen by rail. Pop, (igofi), 5684. Trouvillc is situated on 
the slopes of well-wocdcd hills fit the mouth of the Touques 
on its rig) it bank opposite Deauville. Its fine stretches of sand 
and excellent bathing, a spacious cfi.sino and beautiful villas, are 
among the attractions which make it the most frequented Prench 
resort on the channel. Deauville is well known for its race- 
course and villas, exceeding those of Trouvilie in luxury, but 
except during the race fortnight in August (la grande quinzaine) 
it is quiet and comparatively deserted. The port .shared with 
Deauville and formed by the Touques is entered by a channel 
between jetties with a depth at high tide of 18J ft. This leads 
on the one side to a tidal harbour, on the other to an outer and 
an inner basin. Timber, coals and cement are imported. The 



TROVER— TROY AND TROAD 


London & South Western Railway Company have a daily 
steamboat service from Havre to Trouvilie in connexion with their 
Southampton and Havre boats. Besides trawling and the 
provision ng of ships, in which Deauville is also engaged, 
Trouvilie carries on boat-building and has rope and briquette 
works. 

TROVER ( 0 . Fr. trover, to find, mod. trouver), or “ trover and 
conversion,” the name of a form of action in English law no 
longer in use, corresponding to the modern action of conversion. 
It was brought for damages for the detention of a chattel, and 
differed from detinue in that the latter was brought for the 
return of the chattel itself. The name troN^er is due to the action 
having been based on the fictitious averment in the plaintiff’s 
declaration that he had lost the goods and that the defendant 
had found them. 'Die necessity for this fictitious averment 
was taken away by the Common Law Procedure Act 1852. 
An action of trover lay (as an action of conversion still lies) 
in every case where the defendant was in possession of a chattel 
of the plaintiff and refused to deliver it up on request, such re^ 
fusal being prinia facie evidence of conversion. The damages 
recoverable are usually the value of the chattel converted. In 
an action for detention of a chattel (the representative of the old 
action of detinue), the plaintiff may have judgment and exe- 
cution by writ of delivery for th(! chattel itstdf or for its value 
at his option. An action for conversion or detention must be 
brought within six years. I’lie corresponding actii)n in Scots 
law is the action of spuilzie. It must l)e brought within three 
years in order to entitle the pursuer to violent profits, other- 
wise it prescribes in forty years. 

TROWBRIDGE, a market town in the W’estbury parliamen- 
tary division of Wiltshire, England, 97J m. W. by S. of London 
by the Great Western railway. Poj). of urban district (iQOi), 
11,526. It is unevenly built on a slope at the foot of which 
flows the Biss or Merc, a tributary of the Avon. The parish 
church of St James is a fine Perf)en(li(‘uhir building, with a lofty 
spire, and a beautiful open-work roof over the nave. Tt was 
rebuilt on the original plan in 1848. (ieorge Crabbe, the poet, 
was rector from 1813 to 1831. 

Trowbridge { 7 'rubrig, fro/mgg, Trmvhrig^e) was probably 
mentioned in Domesday under the name of Strahurg, a manor 
held by one Brictric together with Staverton and Trowle, now 
both included within its limits. The first reference to the 
‘‘town*’ of Trowbridge occurs early in the i6th century; 
previous to that date mention is made of the manor and castle 
only. The latter, round which the town probably grew up, 
is said to have been built by the dc Bohuns, who obtained 
possession of the manor by marriage with the daughter of 
Edward de Sarisbury. Later it passed to William cle Longespee, 
son of Henry II., to the Lancasters, to the protector Somerset 
(by grant of Henry VIIL) and then to the Rullands, and Trow- 
bridge is now a non-corporate town. In 1200 John granted a 
weekly market on Tuesduy, Thur.sday and Saturday; also a 
yearly fair on the 24th, 25th and 26tli of July, on which days 
it continued to be held until at the end of the i8th century 
it was clmnged to the 5II1, 6th and 7th of August. The 
manufacture of woolly cloths has long been the staple trade of 
Trowbridge. It ^^as introduced befort* the i6th century, for 
Leland, writing in the reign of Henry VIIL, says : “ The town 
fiourishctji by drapery.’’ In 1731 the trade was of some note, 
and by 1813 had attained such proportions that the whole area 
of the. castle site was sold for the (Tection of dyeworks, cloth 
manufactories and other industrial buildings. 

TROWEL (Med. Eng. 0 . Fr. truclle. Low Lat. iruella, a 

variant of trulla, diminutive of trm, stirring spoon, ladle, 
Gr, Topvvrjf from the root tar, to turn round and round; cf. 
Topfv^, borer), a tool or im])lennent, var\-ing in shape according 
to the use to which it is put, but consisting of a blade of iron 
or steel fitted with a handle. The bricklayers’ or plasterers’ 
trowel, used for mixing, spreadins? and smoothing the mortar or 
plaster, has a flat, triangular, oval or rectangular blade; the 
gardeners’ trowel, for digging plants, laying or mixing mould, 
&c. has a semi-cylindrical blade. Highly ornamental trowels 


made of, or decorated with, the precious metals are presented 
to royal, official or other personages who formally lay the 
foundation stones of buildings. 

TfiOY^ JEAN FRANCOIS DE (1679-1752), French painter, 
was bom at Paris in 1 679. He received his first lessons from his 
father, himself a skilful portrait painter, who afterw'ards sent 
his son to Italy. There his amusements occupied him fully 
as much as his studies ; but his ability was such that on his return 
he was at once made an official of the Academy, and obtained a 
large number of orders for the decoration of public and private 
buildings, executing at the same time a quantity of easel pictures 
of very unequal merit. Amongst the most considerable of his 
w^orks are thirty-six compositions painted for the hotel of De 
Live (1729), and a series of the story of Esther, designed for the 
Gobelins whilst De Troy was director of the school of France at 
Rome (1738-1751) — a post w hich he resigned in a fit of irritation 
at court neglect. He did not expect to be taken at his word, 
and was about to return to France when he died on the 24th of 
January 1752. The life-size painting (Louvre) of tlie “First 
Chapter of the Order of the Holy Ghost held by Henry IV,.” in 
the church of the Grands Augustins, is one of his most complete 
performances, and his dramatic composition, the “Plague at 
Marseilles,” is widely known through the ext^ellent engraving of 
Thomassin. The Cochins, father and son, Fessard, Galimard, 
Bauvarlet, Herisset, and the painters Boucher and Parrocel, 
have engraved and etched the works of De Troy. 

TROY and TROAD. I. The Troad— The Troad (y; 
or the land of Troy , the north-western promontory of Asia Minor. 
The name “ Troad ” is never used by Homer — who calls the 
land, like the city, Tpout ) — but is already knowm to Herodotus. 
The Troad is bounded on the N. by the Hellespont and the 
westernmost part of the Propontis, on the W. by the Aegean 
Sea and on the S. by the Gulf of Adramyttiurn. The eastern 
limit was variously defined by ancient writers. In the widest 
acceptation, the 'JVoad was identified with the whole of w^estern 
and south-wcstei*n Mysia, from the Acsepus, which flow\s into the 
Propontis a little west of Cyzicus, to the Caicus, which flow s into 
the Aegean south of Atarneus. But the true eastern boundary 
is undoubtedly the range of Ida, which, .starting from near the 
.south-east angle of the Adram}'ttian Gulf , .sends its north-western 
spurs nearly to the coast of the Propontis, in the region west of 
the Acsepus and east of the Granicus. Taking Ida for the ea.stern 
limit, w'e have the definition which, as Stral)0 says, best corre- 
sponds with the actual usage of the name Troad. Ida is the 
key to the physical geography of the whole region; and it is 
the peculiar character w'hich this iiioun tain-system imparts to 
the land wxst of it that constitutes the real distinctness of the 
Troad from the rest of Mysia. Nature has here provided Asia 
Minor with an outwork against invaders from ilie north-w^est; 
and as the Troad w^as the scene of the struggle betw^een Agamem- 
non and Priam, so it was in the Troad that Alexander won the 
battle wrhich opened a path for his further advance. 

Natural Divisions . — The length of the Troad from north to south 
— takin'x a straight line from the north-west point, Cape Sigeum 
(Yeni Shchr), to the south-west point, Cape Lectum (Babft Ksde) 
— ^is roughly 40 m. The breadth, from the middle point of the west 
coast to tlie main range of Ida, is not much greater. The whole 
central portion of tliis area is drained by the Mendcres (anc. 
Seamander), which rises in Ida and is by far the most important 
river of the Troad. Tbc’ basin of the Mendcres is di^’ided by hills into 
two distinct parts, a southern and a northern plain. The southern 
— anciently called the Samonian plain — is the great central plain 
of the Trt>ad. and takes its modern name from Bairamich, the 
chief Turkish towm, wrhich is situated in the eastern part of it near 
Ida, From the north end of the plain the Mendcres winds in large 
curves* through deep gorges in metamorphic rocks, and issues into 
the northern plain, stretching to tlie Hellespont. This is the plain 
of Trov. which is 7 or 8 m. long, and 2 or 3 m. broad on the averaee. 
The hills on the south are quite low*, and towards the cast the 
acclivities are in places so gentle as to leave the limits of the plain 
indefinite. Next to the basin of the Menderes, with its two plains, 
the iHJst marked feature in the river- system of the Troad is the 
valley of the Tuzla (anc. Satniois), The Tv^la rises in tlie we.stern 
part of Mt Ida. south of the Tihin of BaiTamiC ’, fr m whirh 
its ^'alley is divided by hills; and, after fl‘'''ring for many miles 
ahnost parallel with the south coast of the Troad. from which, at 
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Assus. it is less than a mile distant, it enters the Aegean about 
lo m. north oi Cape Lectum. Throe alluvial plains are comprised 
in its course. The easternmost of these, into which the river 
issues from nigged mountains of considerable height, is long and 
narrow. The next is the broad plain round Assus, which was a 
fertile source of su|>ply to that city. The third is the plain at the em- 
bouchure of the nver on the west coast. This w'as anciently called 
the Halesian {*A\4)(riov) plain, partly fioin the marititne salt-works 
at Tragasac, near the towm of Hamaxitus, partly also from the hot 
salt-springs which exist at some distance from the sea, on the 
north side of the river, where lai’ge formations of rock-salt are also 
found. Maritime salt-works arc still in operation at the mouth 
of the river, and its modem name (Tuzla r- salt) preserves the 
ancient association. A striking feature of the southern I’mad is 
the high and narrow plateau which runs parallel with the Adra - 
mvttian Gulf from east to west, forming a southern barrier to the 
valley of the Tuzla. This plateau seems to have been formed by 
a volcanic upheaval which came late in the Tertiary period, and 
covered the limestone of the south coast w'ith two successive flows 
of trachyte. The lofty crag of Assus is like a tower standing 
detached from this line of moutita in-wall. The western coast is of 
a different character. North of the Tuzla extends an undulating 
plain, narrow at first, but gradually widening. Much of it is 
covered with the valonia oak {Quercus aegilops), one of the tiiosl 
valuable products of the Troad. Towards the middle of the west 
coast tile adjacent ground becomes higher, with stc'q^ acclivities, 
w’hich sometimes rise into peaks; and north of these, again, the 
seaboard subsides towards Cape Sigeum into rounded hills, mostly 
low. 

Natural Products . — Tlie timl>cr of the 'I'road i.s .supi>Iiccl chiefly 
by the pine forests on Mt Ida. But nearly all the plains and 
bills are more or less well wooded. Besides the valonia oak, the 
elm, willow, cypress and tamarisk shrub abound. Lotus, gahngiilc 
and reecls are still plentiful, as in Homeric days, about the streams 
in the Trojan plain. "ITic vine. Uny, is cultivated, the Turks making 
from it a kina of syrup and a preserve. In summer and autumn 
water-melons arc among the abundant fruits. (\)tton, wdicat and 
Indian corn arc also growm. The Troad is, indeed, a country highly 
favoured by nature — ^with its fertile plains and valleys, abundantly 
and continually irrigated from Ida, its numerous streams, if. s line 
west seaboard, and the beauty of its scenery. Under Turkish rule, 
the natural advantages of the land suffice? to mitigate the ])Ovcrty 
of the sparse population, but have scarcely any positive result. 

Early History. •--•In the Homeric legend, with which the story 
of the Troad begins, the people called lYoes are ruled by a 
king Priam, whose realm includes all that is bounded by “ Lesbos, 
Phrygia, and the Hellespont ” (//, xxiv. 544), i.e. the whole 
‘‘ Troad/’ with some extension of it, beyond Ida, on the north- 
west. According to Homer, the Achaeans under Agamemnon 
utterly and finally destroyed Troy, the caj)ital of Priam, and 
overthrew his dynasty. But there is an Homeric prophecy 
that the rule over the Troes shall be continued by Aeneas and 
his descendants. From the ** Homeric ” h^'inn to Aphrodite, 1 
as well as from a passage in the 20th book of the Iliad (75-353)7- I 
a passage probably later than the bulk of the book- it is certain | 
that in the 7th or 6th century b.c. a dynasty claiming descent | 
from Aeneas reigned in the Troad, though the extent of their 
sway is unknown. The Homeric tale of Troy is a poetic creation, 
for which the poet is the sole witness. The geographical com- 
pactness of the Troad is itself an argument for the truth of the 
Homeric statement that it w^as once united under a strong king. 
How that kingdom was finally broken up is unknown. Thracian 
hordes, including the Treres, swept into Asia Minor from the 
north-west about the beginning of the 7th century b.c., and 
it is probable that, like the Gauls and Goths of later days, 
these fierce invaders made havoc in the Troad. The Ionian 
poet Calliiius lias recorded the terror which they caused farther 
south. 

Greek Settlements.— k new period in the history' of the Troad 
begins with the foundation of the Greek settlements. The 
earliest and most important of these wxre Aeolic. Lesbos and 
Cyme in Aeolis seem to have been the chief points from which 
the Aeolic colonists worked their way into the Troad. Command- 
ing positions on the coast, such as Assus and Sigeum, would 
naturally be those first occupied ; and some of them have been 
in the hands of Aeolians as early as the loth century b.c. It 
appears from Herodotus (v. 9 •) that about 6 o b.c. Athenians 
occupied Sigeum, and were resisted by the Aeolic colonists from 
Mytilene in Lesbos, who had already established themselves in 
that neighbourhood. Struggles of this kind may help to account 
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for the fact noticed by Strabo, that the earlier colonies had often 
migrated from one site in the Troad to another. Such changes 
of seat have been, he observes, frequent causes of confusion 
in the topography. 

The chief Greek tow'ns in the Troad were Ilium in the north, 
Assus in the south and Alexandria 'JVoas in the west. The site 
of the Greek Ilium is marked by the low mound of Hissarlik 
(** place of fortresses ”) in the Trojan plain, about 3 m. from 
the Hellesix)nt. Exactly at what date it was founded on the 
top of earlier remains is uncertain (perhaps the 7th century); 
but it was not a place of any importance till the He llenistic age. 
When Xerxes visited the Trojan plain, he “ went up to the 
Pergamon of Priam,” and afterwards sacrificed to the Ilian 
Athena (Herod, vii. 42). llion is mentioned among tlie towns 
of the Troad which yielded to Dercyllidas (399 b.c.), and as 
captured by Charidemus (359 b.c.). It possrs.scd walls, but was 
a petty place, of little strength. In 334 b.c\ Alexander, on 
landing in tlie Troad, visited Ilium. In their temple of Athena 
the Ilians showed him arms which had ser\'ed in the Irojan War, 
including the shield of Achilles. Either then, or after the battle 
of Granicus, Alexander directed that tlie town should lie enlarged, 
and should have the rank of “ city,” with political independence, 
and exemption from tribute. The battle of Ipsus (301 b.c.) 
added north-western Asia Minor to the dominions of Lysimachus, 
who executed the intentions of Alexander. He gave Ilium a wall 
5 m. in circumference, incorporating with it some d(?(;ayed towns 
of the nciglibourhood. and built a handsome temple of Athena. 
In the 3rd century b.c. Ilium was the head of a federal league 
(koivov) of free Greek towns, which probably included the 
district from I-ampsacus on the Hellespont to Gurgara on the 
Adramyttian Gulf. Twice in that century Ilium was visited by 
Gauls. On the first occasion (278 b.c.) the Gauls, under Lutarius, 
sought to establish a .stronghold at Ilium, but speedily abandoned 
it as being too weak. Forty years later (218 b.c.) Gauls were 
lirought over by Attains 1 . to help him in his war against Achacus. 
After deserting hi.s standard they proceeded to pillage the towns 
on the Hellespont, and finally besieged Ilium, from which, how- 
ever, they were driven off by the troo})S of Alexandria Troas, 
At the beginning of the 2nd century B.c. Ilium was in a stale of 
decay. As Demetrius of Scepsis tells us, the houses ” had not 
even roofs of tiles,” but merely of thatch. Such a loss of pros- 
perity is sufficiently ex])lained by tlie incursions of the Gauls 
and the inseemre state of the 'J’road during the latter part of the 
3r(l centur>'. 'I'hc temple of the Ilian Athena, however, retained 
I its prestige. In 192 b.c. Antioclius the Great visited it before 
I sailing to the aid of the Actolians. In 190 b.c., shortly before 
I the battle of Magnesia, the Romans came into the I'road. At 
the moment when a Roman army was entering Asia, it was 
I politic to recall the legend of Roman descent from Aeneas. 
Lucius Scipio and the Ilians were alike eager to do so. He 
offered sacrifice to the Ilian Athena; and after the peace with 
Antiochus (189 b.c.) the Romans annexed Rhoelcum and Gergis 
to Ilium, “ not so much in reward of recent services, as in memory 
of the source from which their nation sprang.” 'fhe later history 
of Ilium is little more than that of Roman benefits. A disaster 
befell the place in 85 B.c., when Fimbria took it, and left it in 
ruins; but Sulla presently caused it to be rebuilt. Augustus, 
while confirming its ancient privileges, gave it new territory. 
Caracalla (a.t>, 211-217) visited Ilium, and, like Alexander, paid 
honours to the tomb of Achilles. In tlic 4th century, as some 
rhetorical “ L(ftters ” of that age .show, the Ilians did a profitable 
trade in attracting tourists by their pseudo-Trojan memorials. 
After the 4th century the place i.s lost to view. But we find 
from Constantine Porphyrogenitus (91 1-959) that in his day 
it was one of the places in the Troad which gave names to 
bishoprics. 

Other Ancient Sites . — Many classical sites in the Troad have been 
identified with more or less certainty, (For Alexandria Troas 
;ind Assttr, sec separate articl^c.) Nenvdria seems to be rightly 
fixed by F, Calvert at Mount Chigri, a hill not far from Alexandria 
Troas, n markable for the fine view of the >\holc Troad which it 
commands. Cebrene has been conjccturally placed in the eastern 
part of the jilain of Bairmaich. Palacoscepsis was farther east 
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on the slopes of Ida, while the new Scepsis was near the site of 
Bairamich itself. At the of Kulakli, a little south of the 

mouth of the Tiizla, some Corinthian columns and other fragments 
mark the temple of Apollo Smintheus (excavated in 1866 by Pullan) 
and (approximately) th(? site of the Homeric Chryse. Colonae was 
also on the west coast, opjmsite Tenedos. Scamandfia occupied 
the site of Knch, in the middle of the plain of Bairamich, and 
Ccnchreae was jirobably some distance north of it. The shrine 
of J^alamedes, mentioned by ancient writers as existing at a town 
called Poly medium, has been discovered by J. T. Clarke on a site 
hitherto un\dsited by any modern traveller, between Assus and 
(Jaj)e Lcctiim. Jt proves to have been a sacred enclosure (temenos) 
on the acropolis of the town; tlic statue of Palamedes stood on a 
rock at the middle of its southern edge. Another interesting 
discovery has been made by ('larke, viz, the existence of very 
ancient town walls on Gargarus, the highest peak of Ida. 

(R.C. J.; D.G.H.) 

II. The Site of Troy, — Troy is represented now by the important 
ruins on and about the mound of Hissarlik which underlie those 
olready referred to as surviving from the H(^Ilenistic Ilion. 
Hissarlik is situated about 3J m. both from the Dardanelles 
and from Ycni Keui, which lies on the Aegean coast north of 
Besika Bay. The famous ac’adcmic dispute concerning the pre- 
cise site, which began about a.d. 160 with Demetrius of Scepsis, 
may now be regarded as settled. After the full demonstration, 
made in 1893, that remains of a fortress exist on the mound of 
Hissarlik, contemporary with the great period of Mycenae, and 
larger than the earlier acropolis town first identified by Schlicrnann 
with Ilion, no reasonable person has continued to doul)t that this 
last site is the local habitation of the Homeric stor3\ The rival 
ruins on the Bali Dagh have been shown to be those of a small 
hill fort which, with another on an opposite crag, commanded 
the upper Memdercs gorge. It is inconceivable that this fort 
should have been chosen by poets, generally familiar with the 
locality, as the scene of the great siege, while in the plain between 
it and the s(ia there had lain from time immemorial, and lay still 
in the Mycenaean age, a much more important settlement with 
massive fortified citadel. 

No site in the Troad can be brought into complete accordance 
with all thv. topographical data to be ingeniously derived from 
llie text of Ilomer. The hot and cold springs that lay just 
without the gate of “ Troy ” ( 11 . xxii. 147) arc no more to be 
identified with Bunarbaslii, which wells out more than a mile 
from the Bali Dagh ruins, than with the choked conduibs, opened 
by Schlicrnann in 1882, to the south of Hissarlik. But the 
broader facts of geography are recognizable in lh(^ modern plain 
of the Mendcres. The old bed of that river i.s tlie Scainander, 
and its little tributurv, the Duiiibrek Su, is the Simois. In their 
fork lies Hissarlik or Troy. In sight of it arc, on the one side, 
the peak of Samotlmice (xiii. ii"i4); on the other, the mass of 
the Kaz Dagh Ida (viii. 52). Hissailik lies in the plain (xx. 2 j 6) 
less than 4 m. both from the Ilcllespontine and the Aegean 
coasts, easily reached day by day by foes from the shore, and 
possible to l)e left and regained in a single night by a Trojan 
visiting the camp of the Greeks (vii. 381-421). 

In summarizing what has bctMi found to (?xist on the mound of 
Hissarlik in the excavations undertaken there .since 1870, it is not 
adN isable to observe the order of the finding, since Sclilicraann’s : 
want of experience and method caused much confusion and error I 
in the earlitT re\'elationf!i. No c<Ttainty as to the distinction of | 
strata or their relative ages wa.s pos.sible till AVilhelin ]>6rr>fcld • 
obtained entire control in 1891, after the original explorer’s death. 
There are in all nine strata of ancient scitlenu’nt. I 

T. On the virgin soil of the hillock, fonning the core of the j 
mound, scanty remains appear of a small village of the late Aegean | 
neolithic period, at the dawn of the Bronze Age, contemjxjrar}^ j 
with the u])])er ])art of tlic Cnossian neolithic bed. Tliis includes j 
what were originally supposed by Schlicrnann to be two successive i 
jirimitive settlements. Thin walls of rough sioncs, bonded with I 
mud, are preserved mainly in the we‘>t centre of the mound. No 
ground plan of a house is recov(?rable, and there is no sign of an 
outer fortress wall. In this stratum were found iiiij)lerhent.s in 
obsidian and other stones, clay whorls, a little worked ivory, and 
much dark monochrome i)oUcry, either of a rough grey surface or 
(in the finer examples) trcaUxl with resin, highly hand-polished, 
and showing simple gecmetric decoration, which was incised and 
olten filled in with a white substance. 

2. Sup<^q»osed on these remains, where they still exist, but 
comprc'hendint^ a much larg(?r area, lies a better constructed and 
preserved settlenu^nt. This lias been twice rebuilt. It was enclo.sed 


I by a massive fortress wall of rudely squared Cyclopean character, 

I showing different restorations, and now destroyed, except on the 
south side of the mound. Double gates at the south-east and 
south-west are well-preserved. The most complete and most im- 
I jiortant structures within the citadel lie towards the north. These 
I are two rectangular blocks lying north-west to south-east, side by 
I side, of which the southern and larger shows a mef^aron and vesti- 
bule of the type familiar in “ Mycenaean ” palaces, while the 
smaller seems a pendant to the larger, like the " women’s quarters ” 
at Tiryns and Phylakopi (sec Aegean Civiuzation). Other 
blocks, whose plans are difficult to bring into inter-relation in their 
present state of ruin, are scattered over the area, but mainly in the 
south-west. This is the fortrtiss proclaimed by Schliemann in 1873 
to be tlic Perga inos of Troy. But we know tliat, while his identifi- 
cations of Homeric topographical details in these ruins were fanciful, 
a much larger fortre.ss succeeded to this long before the periofl 
treated of in the Iliad. The .settlement in the second stratum 
belongs, in fact, to a primitive stage of that local civilization which 
I>reccdcd the Mycenaean; and it is this latter which is recalled 
by the Homeric iioems. The jiottery of the second stratum at 
Hissarlik shows the first introduction of paint, and of the slip and 
somewhat fantastic forms jiarallcl to those of the prc-Myccnacan 
style in the Cyclades. TJie beaked vases, known as schnahclhannen, 
are characteristic, and rude rejiroductions of human features arc 
common in this ware, which seems all to be of native fabrication. 
Bronze had come into use for implements, weapons and utensils; 
and gold and silv(ir make up a hoarded treasure found in the 
calcined ruins of the fortification wall near one of the gates. But 
the forms are primitive and singular, and the workmanship is 
very rude, tlie jicndants of the great diadems being cut out of very 
thin plate gold. Disks, bracelets and pendants, showing advanced 
siiiraliform ornament, found mainly in 1878, and then ascribed 
to this same stratum, belong undoubtedly to a higher one, the 
sixth or “ Mycenaean.” Bough fiddle- shajied idols, whorls, a little 
worked ivory and stunc lead make uj) a find, of whose early period 
comiiarison of objects found elsewhere leaves no sort of doubt. 
I'his treasure is now dejiosited in Berlin. 

3, 4, 5. 'i'his jirimitivc ” Troy ” suffered cataclysmal ruin (traces 
of conflagration are everywhere iircscnl), and Hissarlik rt»ased for 
a time to have any considerable population. Three small village 
settlements, not much more than farms, were successively erected 
on the site, and hav(‘ left their traces suiierjioscd one on another, 
but they yielded no finds of importance. 

(). Tlic mound, however, stood in too imjiortant a relation to 
the )>lain and the sea to remain desolate, and in due time it was 
covered again by a great fortress, whih* a city spread out below. 
'I'he latter has not yet been exiffored, The remains of this period 
on the acropolis, however, have now been examined. A jiortion 
of them was first distinguished clearly by Doipfdcl in 1882, but 
owing to the confusion caused by Belli iernann’s drastic methods of 
trenching, the i>uttery and metal objects, really belonging to this 
stratum, had come to be confused with those of lower strata; and 
some grey moiiochromi‘ ware, obviously of Anatolian make, was 
alone rclcrred to the higher stratum. 'I'o this ware Schliemann 
gave tJie name “ Lydian,” and the .stratum was spoken of in his 
Troja (1884) as the ” Lydian city.” 

In I H93, however, excavations were carried out on the south of 
the mound in the hitherto unclisturbcd ground ont.side the limits 
of the earlier fortress; and hero appeared a second curtain wall of 
massive ashlar masonry showing architectural features wliich 
characterize the ” Mycenaean ” fortification walls at Mycenae itself, 
and at Phylakopi in Melos. With this wall was associated not only 
llu: grey ware, but a mass of jiainted iiotsherds of unmistakably 
” Mycenaean ” character; and further search in the same stratum 
to west and east showed that such sherds always lay on it.s floor 
level. The inevitable inference is that here ue hai'c a city, 
contemporary with the mass of the remains at Mycenae, which 
imported " Mycenaean ” ivarc to supjilcment its own ruder products. 
'I'he area of its citadel is larger than the citadel of the second stratum ; 
its buildings, of which a large megaron on the south-west and 
several houses on the east remain, arc of much finer construction 
than those which lie lower. This was the nio.st important city 
vet built on the mound of Hissarlik. It belonged to the ” M^ ce- 
iiaean ” age, which precedes the cymiposition of the Homeric poems, 
and is reflected by them. Thereffire this is Homer's Troy, 

Its remains, however, having been obliterated on the crown of 
Hissarlik, almost esrayied recognition. When some centuries later 
a third important city, the Hellenistic Ilion, was built, all the 
accumulation on the top of the mound was cut away and a terrace 
made. In this process the then uppermost strata of ruins wholly 
vanished, their stones being talren to build the new city. The 
Mycenaean town, howON'er, which had been piled .stage upon stage 
to* the summit, descended on the south .side a little down the face 
of the niound; and the remains of its fortifications and houses at 
that point, lying below the lei^l cut down to by the Hellenistic 
terrace-makers, w(-rc covered by the depositing of rubbish from the 
crown and again built over. * Thus we find them now on the 
southern slope of the mound only, but have no difficulty in estimat- 
ing their original extent. Many tombs and a large lower city ol 
this era will doubtless be explored ere long. 
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7. To “ Mycenaean " Troy succeeded a smali unfortified settle- 
ment, which maintained itself all through the Hellenic age till the 
Homeric enthusiasm of Alexander tlic Great called a city again into 
tieing on Hissarlik. 

8. The Hellenistic I lion, however, has left comparatively little 
trace, having been almost completely destroyed in 85 li.c. by 
Fimbria. Portions of fortifications erected by Lysimachus are 
visible both on the acropolis (west face chiefly) and round the lower 
city in the ])lain. A small Doric temple belongs to the foundation 
of this city, and a larger one, probably dedicated to Athena, seems 
to be of the Pergamenc age. Of its metopes, representing Helios 
and a gigantomachia, important fragments have been recovered. 
Coins of this city are not rare, showing Athena on lioth faces, and 
some inscriptions have been recovered proving that Hellenistic 
Ilion was an important municipality. 

9. Lastly about the Christian era, arose a Graeco-Roman city, 
to which belong the theatre on the south-<?ast slope of the hill 
and the ornate gateway in the same tiuarler, as well as a large 
building on the south-west and extensive remains to north-»^ast. 
This seems to have sunk into decay about the 5th century a, 11. 
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111. The Legend of 'Troy. — According to Greek legencl, the olde.st 
town in the Troad was that founded by Tcuccr, who was a son of 
the river Scaniandcr and the nymph Idaea. Tzetzes says that the 
Scamandcr in (question was the Scamander in Crete, and that Tcuccr 
was told by an oracle to sctllc wherever the “ earth-born ones " 
attacked him. So when he and his company were attacked in the 
Troad by mice, which gnawed their bow-strings and the handles 
of their shields, he .settled on the spot, thinking that the oracle was 
fulfilled. He called the town Sminlhium and built a temple to 
Apollo Smintheus, the Cretan word for a mouse being sminthius. 
In his reign Dardanus, son of Zeus and the nym])h IClectra, daughter 
of Atlas, in consequence of a deluge, drifted from the island of 
Samothracc on a raft or a skin bag to tlic coast of the 'Proud, w'here, 
having received a portion of land from Tcucer and married his 
daughter Ha tea, he founded the city of Dardania or Durdamis on 
high ground at the foot of Mt Ida, On the deatli of Teiu.er, 
Dardanus succeeded to the kingdom and called the whole land 
Dardania after himself. He begat Lrichthonius, who begat a .son 
'I'ros by Astyoche, daughter of Simois. On .succeeding to the throne, 
Tros called the country Troy and the peoj^le 'Projans. By Callirrhoir, 
daughter of Scamander, he had tliree sons — Ilus, Assaracus and 
Ganymede. From Hus and Assaracus sprang two se]»arate lin(*s 
of the royal house — ^the one being Hus, Laomedon, I*riani, Hector; 
the other Assaracus. Capys, Anchises, Aeneas. I lus went to I*hrygia, 
where, l^ing victorious in wrestling, he received as a })rizc from the 
king of Phrygia a .spotted cow, witli an injunction to follow her and 
found a city wherever she lay down. The cow lay clown on th** hill 
of the Phrygian Atfi; and here accordingly Hus founded the city of 
Ilion. It is stated that Dardania, Troy and Hion became one city. 
Desiring a sign at the foundation of Ilion, Ilus prayed to Zeus and 
as an answer he found lying before his tent the l^alladium, a wooden 
statue of Pallas, three cubits high, with her feet joined, a .spear in 
her right hand, and a distaff and spindle in her left. Hus built a 
temple for the image and wor.shipped it. Hy Eurydice, daughter 
of Adrastus, he had' a son I„aomedon. Laomedon married Sttyino, 
daughter of Scamander, or Placia, daughter of Atreus or of Leucippus. 
It was in his reign that Poseidon and A])ono, or Poseidon alone, 
built the walls of Troy. In his reign also Heracles bt^sieged and took 
the city, slaying Laomedon and Iiis children, except one daughter 
Hesione and one son Podarccs. The life of Podarces was granted 
at the reque.st of Hesione; but Heracles stipulated that Podarccs 
must first be a slave and then be redeemed by Hesione; she gave 
her veil for him; hence his name of Priam (Gr. vpiatr&at, to buy), 
j^riam married first Arisbe and afterwards Hecuba, and had fifty 
sons and twelve daughters. Among the sons were Hector and Paris, 
and among the daughters Polyxena and Cassandra. To recover 
Helen, whom Paris carried off from Sparta, the (ireeks under 
Agamemnon besieged Troy for ten years. At last they contrived 
a wooden horse, in whose hollow belly many of the Greek heroe.s 
hid themselves. Their army and fleet then withdrew to Temedos. 
feigning to have raised the siege. The Trojans conveyed the 
wooden horse into Troy; in the night the Greeks stole out, opened 
the gates to their friends, and Troy was taken. 

See Homer, IL vii. 452 scq., xac. 215 seq., xxi. 446 scq.; Apollo- 
dorus ii. 6, 4, iii. 12; Diodorus iv. 75, v. 48; Tzetzes, Schol. on 
Lycophfon, 29, 72, 1302; Conon, Narrate 21; Dionysius Halicarn. 
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Antiq, Rom. i. 08 seq. The Iliad deals with a period of fifty-one 
days in the tenth year of the war. For the wooden horse, set' 
Homer, Od, iv. 271 seq.; Virgil, Aen. ii. 13 seq. 

The Medieval Legend, — 1’he medieval romance of Troy, the 
Roman de Troie, exercised greater influence in its day and for 
centuries after its appearance tliun any other work of the same class. 
Just as the chansons de geste ol the* 10th century were He direct 
ancestors of the prose romances which afterwards spread throughout 
Europe, so, even before Heliodoriis and Achilles Tatius, there were 
qua.si-hi.stories, which reproduced in ]>rose. with more or less exact- 
ness, the narratives of epic poetry. Lon^; previous to the *Hpwi'K 6 soi 
Flavius Philostratus {ft, 3rd century a.u.) the Trojan War had been 
the .subject of many a prose fiction, dignified with the title of history; 
but to remodel the whole story almost in the shape ol annals, and 
to give a minute personal description of the persons and characters 
of the princi])al actors, were ideas which belonged to an artificial 
stage of literature. The work of l*hilostratus is cast in the form o! 
a dialogue between a Phoenician traveller and a vine-grower at 
Klcus, and is a discourse on twentV’six heroes of the war. A ficti- 
tious journal {Ephemeris), professing to giv(^ the chief incidents of tin* 
siege, and said to have been written by 1 )ictys of Crete, a follower 
of Idomcneiis, is mentioned by Suidas, and was largely used by 
John Malalas and other Byzantine chroniclers. I'his was abridged 
in l.»atin prose, probably in the 4th century, under the title of Diciys 
Cretensis de hello Trojano lihri VI. It is ])rcfaced by an introductory' 
letter from a certain L. Septimius to Q. Aradius Hufinus, in which 
it is stated that the diary of Dictys liad been found in his tomb al: 
Cnossus in Crete, writtt'n in the Greek language, but in I'hoenieian 
characters. 'I'hc narrative b(?gins with the rape of Helen, and in 
eludes the adventures of the (ireek princes on the return voyage*. 
With Dict>^s is always associated Dares, a pseudo-historian of more 
recent date. Old Greek writers mtjntion an account of the destruc- 
tion of the city earlier than the Homeric poems, and in the lime of 
Aelian (2nd century a.d.) this Iliad of Dares, priest of Hcj)hae.stus 
at Troy, was Ix'lit'ved to be still in (!xistence. Nothing has since 
been heard (»f it; but an unknown I/itin wTiter, living between 400 
and (>ot», look advantage of the tradition to compile Daretis Phvygii 
de excidio Trojae historia, which begins with the \'oya/'e of the Argo. 
It is in prose and ])roft5sses to be translated from an old Grec'k manu- 
script. Of the two works that of Dares is the later, and is inferior 
to Dictys. The matt er-of fact form of narration recalls the poem 
of Quintus Smyrnaeus. In both coiupilations Hit? gods and every- 
thing supernatural art* suppressed; even Hu? heroes are degraclt'd. 
The permanent success, however, of the two works distinguishes 
them among apocryphal writing.s, and through Hiem the Troy Itsgend 
was diffused throughout western hmrope. Tin? Byzantine writers 
from the 7th to the 12th century exalted Dictys as a fjr.st-cla.s.s 
authority, with whom Homer was only to he coiitrasted as an in- 
ventor of fables. Western people? preferred Dares, because his history 
was .shorter, and because, favouring the 'IVojans, he flattered the 
vanity of those who believed that peo])l(! to have been their ancestors. 
Many MSS. of b(»th writirs were contained in old libraries; and they 
were translated into nearly every language and turned into verse, 
In Hie case of both w'orks, scliolars an* undecided whether a (ireek 
original ever existed (but see Dictys Crktknsis). The Bvzantine 
grammarian. Joannes 'rzetzes (//. T 2th century), wrote a Greek hexa- 
meter poem on the subject (lliam), in 1272, a monk of Corbie 
translated " sans rime L’Estoive de Troiens r 4 de Troie (dc Dares) du 
Latin en Roumans mot it mot " because the Roman dc Troie was 
too long. Geoffrey of Waterford pul Dares into hTench prose; and 
the British Museum has three Welsh MS. translations of the same 
author — works, however, of a much later period. 

The name of Homer never ceased to be held in honour; but he 
is invarialily placed in company with the Latin poets. Few of those 
who praised him had read him. except in the Latin redaction, in 
1100 ver-ses. by the so-called l^indarus 'Fliebanus. It .su])plicd the 
chief incidents of the Iliad with tolerable? exactness and was a text- 
l)Ook in schools. 

For a thousand yc?ars the myth of descent from the dispersed 
heroes of the conquertjcl 1 rojan race was a sacred literary tradition 
tliroughout westf?rn Europe. The first I'ranco-Latin chroniclers 
traced their history to the same origin as that of Rome, as told by the 
Latin poets of the Augustan era; and in the middle of the 7th century 
h'redegarius Scholasticus {Rer. gall, script, ii. 461) relates how one 
party of tfie Trojans settled between tne Rhine, the Danube and 
the sea. In a charter of Dagobert occurs the .statement. “ ex nobili.s- 
.simo et antiquo Trojanorum reliquiarum sanguine nati.*' This 
statement is repeated by chroniclers and panegyrical writers, who 
also considered the History of Troy by Dares to be the first of national 
books. Succeeding kings imitated their predecessors in giving 
official sanction to their legendary origin : Charles the Bald, in a 
charter, uses almost the .same words as Dagobert, “ ex praeclaro 
et antiquo trojanorum .sanguine nati.'* In England a similar 
tradition had been early formulated, as appear.s from Nennius*.s 
Historia britonum and Geoffrey of Monmouth. The epic founder 
of Britain was Bnitus, son, or in another tradition, great-grandson^ 
of Aeneas, in any case of the ro\'’al house of Troy. The tradition, 
repeated in Wace's version of Geoffrey, by Matthew Paris and others, 
persisted to the time of Shakespeare. Brutus found Albion un- 
inhabited except by a few giants. He founded his capital on the 
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banks of <the Thames, r'lnd called it New Troy. Otto Frisingensis 
(lathoeittury) and other German charoniclcrs repeat similar myths, 
and the apocry])hal hypothesis is echoed in Scandinavian sagas. 
About 1030 a monk named Jiornai’d wrote Ds excidio Irojae, and in 
the middle of tlic 12th century Simon Ch^vre d'Or, canon of the 
abbey of Saint> Victor. Paris, followed with another poem in leonine 
elegiacs on the fall of the city and the adventures of Aeneas, in which 
the Homeric and Virgilian records were blended. 

Wc now come to a work on the same subject, which in its own day 
and for centuries afterwards exercised an extraordinary influence 
throughout Europe. About the year 1184 lienoit dc Sainte^^Morc 
{g.v.) composed a poem of 30,000 lines entitled Roman do Tfoie. 
It forms a true Trojan cycle and embraces the emtire heroic hi.story 
of Hellas, The introduction relates the story of the Argonauts, 
and the last 2680 verses are devoted to the return of the Greek chiefs 
and the wanderings of Ulysses. With no fear of chronological 
discrepancy before his eyes, licnolt reproduces the manners of hi.s 
own times, and builds up a oom])lete museum of the 12th century — 
its arts, costumes, manufactures, architecture, arms, and even 
religious terms. Women arc repeatedly introduced in unwarranted 
situations ; they arc spectators of all combats. The idea of personal 
beauty is different from that of the old Greeks; by JSenoit good 
humour, as well as health and strength, is held to be one of its chief 
characteristics. The love pictures arc another addition of the 
modem writer. The author speaks enthusiastically of Homer, 
but ho derived his information chiefly from the pseudo-annals of 
Dictys and Dares, more especially the latter, augmented bv his own 
imagination and the spirit of the age. It is to Mcnolt alone that 
the honour of poetic invention is due. and in spite of its obligation 
for a groundwork to Dictys and Dares wo may justly consider the 
Roman do Tvoie as an original work. J^’rom this source .subsequent 
writers drew their notions of Troy, mostly without naming their 
authority and generally without even knowing hi.s name. This is 
the masterpiece of the pseudo- r, las, sical cycle of romances : and in 
the Latin version of Ciiiido delle Colonne it pas.sed through every 
country of Kurojic. 

'rhe Do bcllo trojano of Joseph of Exeter, in six books, a genuine 
poem of no little merit, wns written soon after Benoit's work or 
about the years ir 87-1 188. At first ascribed to Dares Phrygius 
and Cornelius Nepos it was not publishctd as Joseph's until 1620 at 
Frankfort. It was directly drawn from the p.seudo-annalists, but 
tlie inli lence of Penoit was considerable. Of the same kind was 
the Troilus of Albert of Stade (12^9), a version of Dares, in verse, 
characterized by the old severity uiid atfi.'cted renli.sm. But these 
ILatin works can only be associated indirectly with Benoit, who had 
closer imitators in Germany at an early period. Herbort of Fritzlar 
reproduced tlic French text in his Liod von Troye (early 13th century), 
as did also Konrad von Wiirzbnrg (d. 1287) in his Buck von Troyo 
of 40,000 ver.ses, which he himself compared to the " boundless 
ocean," It was completed by an anonymous poet. To the like 
source may be traced a poem of 30.000 verses on tlie same .subject 
■by Wolfram von Eschenbach; and Jacques van Maerlont reproduced 
Btenolt’s narrative in Flemish. The Norse or Icelandic Trojumanna 
saga repeats the talc with some variations. 

In Italy Guido dellc Colonne, a Sicilian, began in 1270 and finished 
in 1287 a pro.se Historia trojana, in which he reproduced tlie Roman 
de T^oie of Benoit, and so closely as to copy the errors of the latter 
and to give the name of Feleus to Pelias, Jason's uncle. As the 
debt was entirely unacknowledged. Benoit at last came to be con- 
sidered the imitator of Guido. The original is generally abridged, 
and the vivacity and poetry of the Anglo-Norman trouvi?re di.sappear 
in a dry version. The imrhense popularity of Guido's work is shown 
by the large number of existing MSS. "The French Bibliotht'‘quc 
Nationale possesses eighteen codices of Guido to thirteen of Benoit, 
while at the British Museum the proportion is ten to two. C^uido's 
Histoyy was translated into German about X392 by Hans Mair of 
Nbrdlingcn. Two Italian translations were made : by Filippo Cclii 
(1324) tind by Matteo Bellebuoni (1333). In the I4tli and the 
commencement of the 15th century four versions appeared in England 
and Scotland. The best known i.s the Tfoy Book, written between 
1414 and X420. of John Lydgate, who had both French and Latin 
texts before liini. An earlier and anonymous rendering exists 
at Oxford (Bodleian MS. Laud Misc. 595). There is the Gest Hysto- 
yialc of the Dostyuction of Tyoy (Early Eng. Text Soc,, i8(>9™i874), 
written in a nortliorn dialect about 1390; a Scottish version (15th 
century) by a certain Barbour, not the poet, John Barbour; and 
The SUge of Troy, a version of Dares (Harl, MS. 523 Brit. Mus.). 
The invention of printing gave fresh impetus to the spread of Guido's 
work. The first book printed in English was Tf^e Recuyell of the 
IJy story es of Troye, a translation by Caxton from the French of 
Raoul Lef^vre. The Recmil des histoires de Troyes was “ compost 
]»ar venerable homme Raoul Ic Feure prestre cliappellain de mon 
tres redoupft6 seigneux monseigneur le due Phelippe de Bouxgoingne 
en I'an dc grace 1464," but probably printed in 1474 by Ciaxton or 
Colaxd Mansion at Bruges. It is in three books, of which the firat 
deals with tlie story of Jupiter and Saturn, tlie origin of the Trojans, 
the ieats of Perseus, and the first acliicvemcnts of Hercules; the 
second book is wholly taken up with the “ prouesses dn kut Hercu- 
lez '' ; the third, " traictant de la gencralle destruction de Troyes 
qui vint a Tocasion du rauissement de dame Helaine," is littie else 


than a translation of that portion of Guido delle Colonne which 
relates to Priam and his sons. Two MSS. of the Recueii in the 
Bihlioth^que Nationale wrongly attribute the work to GuiUaunie 
Fillastre, a voluminous author, and predecessor of Lcftvrc as secre- 
tary to the duke. Another codex in the same library, Histoirc 
ancienne de Thdhes ei de Troyes, is partly taken from Orosius. The 
Biblioth^que Nationale possesses an unpublished Histoire des 
Troyens et des Thtbmns fusqu*d la mort de Turnus, d'apfis Orose, 
Guide et Raoul Lefebre (early lOth century), and the British Museum 
a Latin history of Troy dated 1403. There were also iraiislaiiuus 
into Italian, Spanish, High German, Low Saxon, Dutch and Danish ; 
Guido <even appeared in a Flemish and a Bohemian dress. 

Thus far we have only considered works more or less closely 
imitated from the original. Boccaccio, passing by the emiier tales, 
took one original incident from Benoit, the love of Troilus and 
the treachery of Briseida, and composed Filostrato, a parable of his 
own relations with the Neapolitan princess who figures in his 
works as Fiammetta. This was borrowed by Chaucer lor his Bake 
of Troilus amd Cresside, and also by Shakespeare for his Troilus 
and Crossida (1609). One rexison why the Round Table stories of 
tiie L2lli and T3th cciituries had a ne'ver-cea.sing charm for readers 
of the two i Olid wing centuries was that they were constantly being 
re-edited to suit the changing taste. The Roman de Troie experi- 
enced the same fate. By the 13th century it was translated into 
prose and worked up in those enormous compilations, such as the 
Mer des histoires, &c., in which the middle ages studied antiquity. 
It reappeared in the religious dramas called Mysteries. Jacques 
Millet, who produced La Destruction de Troie la Grande b tween 
1452 and 1434, merely added vulgar realism to the original. Writers 
of chap-boolcs borrowed the story, which is again found on the stage 
in Antoine de Montchr6ticn's tragedy of Hector (1O03) — a. last 
echo of the influence of Benoit. 
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M. Benoit do Sto-Moro (Stuttgart, 1837); It. Jiiclcel, Dares Fhrygius 
u. Benoit de Sto-More (Breslau, 1875); E. Juste. Sur I'origine des 
poemes ^attrib. d Homere et sur los cycles tpiques de I'anitq. et du 
Moyen-Age (Brussels, 1849); J. A. Fuchs, De varieiate fabularum 
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A. Pey, Hssai sur li romans d* Eneas (1830). See also J. J. 
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Catalogue of Romances (1883), voL i.; W. Greif, "Die mittri- 
alterlichen I 3 tarbeit ungen der Trojanersage," in E. Stcnrel's A us- 
gaben und Abkandlungen aus dem Gebiete der romanisehen Philo- 
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Derncddc, Ueher die den altfrafnsosischen Dichtern bekannien epischen 
Stofje aus dem Altertkum (1887). 

TROY, a city and the county-seat of Rensselaer county, New 
York, U.S.A., at the head of tidewater on the eastern bank 
of the Hudson River, opposite the mouth of the Mohawk, about 
6 m. N. of Albany and about 148 m. N. of New York City. 
Pop. (1880), 56,747; (1890), 60,956; (1900), 60,651, of whom 
14,384 were foreign-born (7348 being Irish, 1796 German and 
1498 English) and 400 were negroes; (1910, ceiasus), 76,813. 
Troy is served by the Boston Maine, the New York Central 
Hudson River and the Delaware & Hudson railways, and by inter- 
urban electric lines connecting with Saratoga and Lake George 
on the north, Albany on the south and Sclienectady aiod the cities 
of the populous Mohawk valley on the west; it is at the head 
of river steamboat navigation on the Hudson, and has water 
communication by means of the Erie and Champlain canals 
with the Great L^es and Canada. The site is a level oblong 
tr^t extending along the Hudson for 7 m. and reaching back a 
mile or so from the river to highlands W’hich rise to a height 
of 400 ft., with Mt Ida (240 ft. above tidewater) forming a 
picturesque l^ckground. The older part of the city and the 
principal business and manufacturing district occupies the low 
lands; the newer part, chiefly residential, is built upon the 
heights. The northern part of the city was the village of 
Lansingburg (pop. 1900, 1^,595) until 1901, wh&a with parte of 
the tovms of Brunswidc andhlorth Greetibashit was annexed to 
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Troy. Opposite Troy on the west bank of the Hudson, and 
connected with it by bridges, are Cohoes, Watcrvlict and 
Waterford. Industrially and commercially they virtually form a 
part of Troy. Troy is the seat of Rensselaer Polytechnic Insti- 
tute, founded in 1824 Stephen van Rensselaer as a school 
of theoretical and practical science/’ incorporated in 1826, and 
reorganized in 1849 as a general polytechnic institute. It is 
the oldest school of engineering in the country, and has always 
maintained a 'high rank for efficiency. The large gifts (about 
$1)000,000) to the school made by Mrs Russell Sage in 1907 
enabled it to add courses in mechanical and electrical ergireer- 
irrg to its course in civil engineering. The institute had 
55 instructors and 650 students in 1910. The Ii)mma Willard 
School, founded as the Troy Female Seminary in 1821 by Mrs 
Emma Willard (1787-1870), ^ is one of the oldest schools for 
women in the United States. Other educational institutions 
include Troy Academy (1834), a non-sectarian prqiaratory 
school; La Salle Institute (conducted by the Brothers of the 
Christian Schools); St Joseph’s Academy (Roman Catholic) 
and St Peter's Academy (Roman Catholic). Noteworthy 
buildings of a public and semi-public character include the post 
office, the public library, containing (in 1910) 43,500 volumes, 
the Troy Savings Bank building, the city-hall, the Rensselaer 
county court-house, a Y.M.C.A. building and Sw Paul’s Episcopal, 
the Second Presbyterian and St Mary’s (Roman Catholic*) 
churches. An area of 175 Is comprised in the city's parks, 
the largest of which :irc Prospect Park and BtMuan Park. ]n 
Oak wood cemetery, 400 acres, are the grave of Gencrii George 
H. Thomas, and j''. monolithic shaft to the memory of Geiier 1 
John Ellis Wool (1784-1869), who served with distinction in 
the War of 18 1 2 and in the Mexican War, and in thc! Civil 
War commanded for a time the department <)f Virginia. In 
Washington Square there is a Soldiers’ and Sailors' Monument, 
93 ft. high. Altro Park, on an island a sliorL di; tance do\s n 
the river, is a pleasure res< rtin summer. 

Two rapid streams, Poesten Kill and W’ynants Kill, flowing 
into the Hudson from the cast, through deep ravines, furnish 
good water-power, which, with that furnished by the state dam 
across the Hudson here, is utilized for manufacturing purposes. 
In 1905 the value of Troy’s factory product was ;f^3T,86o,829. 
Of this $11,271,708 was the value of collars and cuffs (89-5 % 
of the value of the total American product), an industry which 
gave employment to 49*3 % of the wage-earners in I'roy, and 
paid 42*1 % of the wages. Closely allied with this industry w^as 
^lirt-making, with an output valued at $4,263,610. Troy is 
the market for a fertile agricultural region, and the principal 
jo’obing centre for a large district in north-eastern New York 
ard eastern Massachusetts. 

The site of Troy was part of the Van Rensselaer manor grant 
of 1629. In 1659 it was bought from the Indians, with the 
consent of the patroo'% by Jan Barentsen Wemp, and several 
families se' tied here. In 1 707 it passed into the hands of Derick 
van dor Hcyden, who laid out a large farm. During this rly 
period it was known variously as Fenyhook, Ashley’s Ferry 
and Van dcr Heyden’s Ferry, In 1777 General Philip Schuyler 
established his headquarters on Van Schaick’s Island in the 
Mohawk and Hudson, then the principal rendezvous of the army 
which later met Burgoyne at Saratoga. After the close of the 
war there was an influx of settlers from Rhode Island, Conncctiait, 
New Hampshire and Vermont; a town was laid out on the Van 
der Heyden farm, and in 1789 the name of Troy was selected 
in town meeting; in 1791 the town of Troy was formed from 
part of Rcnssclacrwyck. The county-seat was c.stablished here 
in 1793, and Troy was incorporated as a village in 1794 and 
was chartered a"' a city in t8i 6. The first newspaper, Thf^ 

' Emma Hart was bom in Berlin, Connecticut, became a teacher 
in 1803, and in 1S09 married Dr John Willard of Middlebury, 
Vermont, where she opened a boar^int; tichool for pirls in i8r4. 
In 1819 she wrote A Plan for Improving Female Education submitted 
to the governor of Xcw York s ate. and in 1821 she renoved to 
Troy. Her son took charre of tin- school in 1838. She prepared 
many textbooks and I'-rotc lou nal nnd lette s from France and 
Great Britain (1833). See the biography (1873) by John Lord. 


Farmer's Oracle, began publication in 1797, In 1812 a .steamboat 
line was established between Troy and Albany. Troy benefited 
financially by the War of 1812, during which contracts for army 
beef were filled here. The opening of the Erie Canal in 1825 
contributed greatly to Troy’s commercial importance. During 
the Civil War army supplies, ammunition and cannon, and the 
armour-plate and parts of the inacliincry for tlie Monitor ” 
were made liere. The first puddling works were opened in 1839, 
and Troy was long the centre of the New York iron and steel 
industry; in 1865 the second Be.ssemcr steelworks in the United 
States were opened here. Troy has three limes been visited by 
severe conflagrations, that of June 1820 entailing a loss of about 
Si, 000, 000, that of August 1854 about the .same, and that of 
May 1862, known as ^^the Great Fire,’' the destrintion of over 
500 b.iilclings, and a property loss of some $3,000,000. 

See Arthur |. Weise. History of the City of Troy ('J'roy, 1870), and 
Troy's One Hundred Years (Troy. 1S91), 

raOY, a city and the county-scat of Miami county, Ohio, 
U.S.A., on the west bank of the Great Miejni river, about 65 m. 
W. of Columbus. 1 op. (1890), 4494; (1900), 5881 (234 foreign- 
born); (1910), 6x22. Troy is served by the ( levehind, ( in- 
cinnati, Chicago & St Louis and the Cincinnati, Hamilton 8t 
Dayton railways, and by the Dayton & Troy and the Spring- 
field, Troy & Piqua electric inter-urban lines. The Miami 
and Erie Qtnal, formerly important fnr traffic, is now used only 
for power The princ pal public buildings include the court- 
house and the city-hall, and there are a public library (housed 
in iJie city-hall) and a children’s home. Troy is situated in a 
good geiiwral farming rc'gion, of whh'h tobacco is an important 
crop; and tlure are various manufactures. The municipality 
owns and operates the waterworks and electric- lighting plant. 
The first settlement was made in 1807, and Troy was first 
chartered as a city in 1890, 

TROYES, a tov/n of France, ca|;)ital of the departnu nt of Aube, 
104 in. E.S.E. of Paris on the Easiern railway to rJclfort. J\)p. 
(1906) 51,228. The town is situated in the wide alluvial plain 
watered by the Seine, the main stream of wliich skirts it on the 
east. It is traversed by several small arms of llie river, and the 
Canal de la Haut(‘-Seine divides it into an iip])er town, on the 
left bank, and a lower town on the right bank. The streets are, 
for tlu; most part, narrow and iTooked. It is surrounded by a 
belt of boulc'. anls, outside which lie suburbs. The churches of 
the town are numerous, and especially rich in stained glass of 
the Renaissance jieriod, from the hund.s of Jean Soudain, Jean 
Miicadre, Linard Gonlhier and other artists. 

St I'ierrc. the cathedral, was begun in 1208, and it was not until 
1040 that the nortli lower of tJie la^adc was completed. With a 
hei ht. to the vaidlin" of only 98 ft. it is less lofty than other impor- 
tant Gothic cathedral:; of France. It cmisists of an apse with seven 
apse chapels, a clioir with double aisles, on the right ol which are the 
treasury and sacristy, a transept without aisles, u nave with double 
aisles and side chapels and a vestibule. The west favade belongs 
to the ibth century with the exception of the ii])per portion of the 
north tower; the south tower has never bec’n completed. Three 
portals, that in the centre surmounted I y a line flamboyant rose 
window, open into the vestibule. The staim’d class of the interior 
da'es mainly from the i5lh and 16th centuries. The treasury 
contains some fine enamel work ami lace. 'Die church of 
St l-rban, Uvmn in 1262 at the expense of Pojje Urban IV., 
a native of the town, is a charming specimen of Gothic archi- 
tecture, the liuhtness and delicacy of its construction rivalling 
that of churchi.s built a ramtury later. The glass windows, tlie 
profusion of which is the nio.st nmiarkable feature of the 
church, date, for the most i)art, from the years 12b*; to 1280. 
T^e church of Madeleine, built at the beginning of th«! 13th 
century and larged in the ibtli, contains a rich rood-screen by 
Giovanni (iualdo (1508) and fine stained-^ lass windows of the i<ah 
cemtury. The church of St Jean, tlioir-h hidden among old houses, 
i.s one of the most picturesque in Troyes. The choir is a fine e\umple 
of Renaissance architecture and the church contains a hii h altar 
of the 17th century, stained glass of the 16th century and many other 
works of art. St Nicholas is a building of the ibtli century with a 
beautiful vaulterl eallcry in tlie interior. The church of St Pantaloon 
of the i6th century and that of St Nizicr, rruiinly of the same 
period, contain remarkable sculptures and paintings. St Remi 
(14th. 15th and i6th centuries) and St Marlin*Us-Vi'’nes (16th and 
17th centuries), the latter notafde for its 17th -century windows, 
are also of interest. The old abbey of St Loup is occupied by a 
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museum containing* numerous collections. The Hotel Dicu of the 
i8th century is remarkable for the line gilded iron railing of its 
courtyard. Most of the old houses of Troyes arc of wood, but some 
of stone of tlie i(dh century are remarkable for their beautiful and 
original arcJiitecture. Aiuoiig-st the latter the Hotels dc Vauluisant, 
de Mauroy and dc Mausy arc specially interesting. The prefecture 
occupies the buildinrs oi theoldabbey of Notre-Dame-aux-Nonnains; 
11)0 hotcl-de-villc dates from the 17th century; the .saving.s bank, the 
tlieatrc and the lyc 6 e are modern buildings. A marble monument 
to the Sons of Aube commemorates the war of 1870-71. 

'J'royes is the seat of a bishop and a court of assize. Its public 
institutions include a tribunal of first instance, a tribunal of com- 
merce*, a council of trade arbitrators, a chamber of commerce and 
a branch of the Bank of France. A lyctCy an ecclesiastical college, 
trainin r colleges for male and female teachers, and a school of hosiery 
are its chief educational institutions. There are also several learned 
societies and a large library. Th(? dominant industry in Troyes 
is the manufacture of cotton, woollen and silk hosiery, which is 
exported to Spain, Italy, the llnitcd States and South America; 
printing and dyeing of fabrics, tanning, distilling, and the manufac- 
ture of looms and iron goods are among the other industries. The 
mark(?t gardens and nurseries of the ncighbourliood are well known. 
'I'licre is trade in the wines of Burgundy and Champagne, in indu.strial 
products, in snails and in the dressf'd pork prepared in the town. 

History . — ^At the beginning of the Roman period Troyes 
{Augnsiohona) was the jirineipal settlement of the Tricassi, from 
whose name its own is derived. It owed its conversion to 
('hristianity to Saints Savinian and Potenlian, and in the first 
half of the 4th century its bishopric was created as a suffragan 
of Sens. St Loup, the most illustrious bishop of Troyes, occu- 
pied the episcopal seat from 426 to 479. He is said to have per- 
suaded Atiila, chief of llic Huns, to leave the town unpill.iped, 
and is known to have exercised great influence in the Church of 
Gaul. The importanci^ of the monastery of St Loup, whi<di he 
founded, was overshadowed by that of the abbey of nuns known lis 
Notre-Dame-aux-Nonnains, which possessed large schools and 
enjoyed great privileges in the town, in some points exercising 
authority even over the bishops themselves. In 892 and 898 
Troyes suffered from the d(‘predations of the Normans, who on 
the second occasion reduced the town to ruins. In the early 
middle ages the bishops were .sujireme in 'J'ruyes, but in the loth 
century this supremacy was transferred to the counts of Troyes 
(see below), who from the 1 ith century were known as the counts 
of Champagne. Under their rule the city attained great pros- 
perity. Its fairs, which had already made it a prominent com- 
mercial centre, flourished under thc'ir patronage, while the canals 
constructed at their expense aided its industrial development. 
In the 1 2th century both the counts and the ecclesiastics joined 
in the movement for the enfranchisement of their .serf.s, but it 
was not till 1230 and 1242 that Thibaut IV. granted charters 
to the inhabiUints. A disastrous fire occurred in 1188; more 
disastrous still was the union of Champagne with the domains 
of the king of France in 1304, since one of the first measures of 
Louis le Rutin was to forbid the Flemish merchants to attend 
the fains, which from that time declined in importanct*. For a 
short time (1419-1^25), during the Hundred Years’ War, the 
town was the scat of the royal government, and in 1420 the 
signing of the Treaty of 'JYoyes was followed by the marriage of 
Henry V. of England with Catherine, daughter of Charles VL, in 
th(‘ church of St Jean. In 1.4.29 the town capitulated to Joan 
of Arc. The next hundred years was a peried of prosperity, 
marred by the destruction of half the town by the fire of 1524. 
In the i6th century Pr()testanti.sm made some progress in Troyes 
hut never obtained a decided hold. In 1563, after a short occu- 
jiation, the Calvinist troops were forced to retire, and on the 
news of the Massacre of St Bartholomew fifty Protestants 
were put to death. The Revocation of the Edict of Nantes in 
1685 was a severe blow to the commerce of Troyes, which 
was" not revived by the re-establisliment of the former fairs 
in 1697. The population fell from 40,000 to 24,000 between 
the beginning of the i6th century and that of the 19th centur\% 

See 'r. Boutiot, Histoire de Troyes et de la Champagne miridionale 
(4 vols., Troyes, 1870-1880); R. Koechlin and J. J. Marqm-t de 
Vasselot, La Sculpture h Troyes et dans la Champagne niiridionale au 
seisUme sit'cle (Paris, 1900). (R. Tr.) 

Counts of Troyes. The succession of the counts of Troyes 
from the 9th to the loth centur}’’ can be established in the 


following manner. Aleran, mentioned in 837, died before the 
25th of April 854. Odo (or Eudes) 1 . appears as count on the 25111 
of April 854, and seems to have been stripped of his dignitie.s 
in January 859. Raoul, or Rudolph, maternal uncle of King 
Charles the Bald, was count of Troyes in 863 and 864, and died 
on the 6th of January 866. Odo 1 . seems to have entered again 
into possession of the countship of Troyes after the death of 
Raoul, and died himself on the loth of Augu.st 871. Bo.so, 
afterward.s king of Provence, received the countship in ward 
after the death of Odo I. A royal diploma was granted at his 
request, on the 29th of March 877, to the abbey of Montier-la- 
Celle in Troyes. Odo II., son of Odo 1 ., became count of Troyes 
on the 25th of October 877, Robert I., brotlur of Odo II., 
was count from 879. He married Gisla, sister of kings 
Louis III. and C!arlornan, and was killed by the Northmen in 886. 
Aleaume, nephew of Robert 1 ., is mentioned in 893. Richard, 
son of the viscount of Sens Gamier, is styled count of Troyes 
in a royal diploma of the lotli of December 926. He was living 
in 931. Herbert 1 ., already count of Verrnandois, succeeded 
Richard, and died in 943. Robert IT., one of the five sons of 
Herbert of Verrnandois, is called count of Troyes in an act (>f 
the 6th of August 959, and died in August 968. Herbert 11 . th(* 
Old, younger brother of Robert II., succeeded him and died 
I between 980 and 983. Herbert III. the Young, nephew and 
succressor of Herbert II., died in 995. Stephen 1 ., son and 
successor of Herbert 111 ., was alive in 1019. His .successor 
was his cousin, Odo 11 ., count of Blois. From the iiih cen- 
tury the counts of Troyes, whose domains increased remark- 
ably, are commonly designated by the name of counts of 
Champagne. 

See H. (rArhois de Jubainville, Histoire des dues et des comtes 
de Champagne (1859), vol. i, ; I'. Lot, Les Derniers Carolingiens, 
(i8cjj), pp. 370-37*/; A. Loiij^non, Documents relatifs au comU^ de 
Champagne et de Urie (190^), ii. 9, note. (A. Lo.) 

TROYON, CONSTANT (1810-1865), French painter, was 
born on the 28th of August iSio at Sevres, near Paris, where 
his father was connected with the famous manufactory of 
('hina. Troyon was an animal painter of tlic first rank, and 
was closely associated with the artists who painted around 
Barbizun. The technical qualities of his methods of painting 
are most masterly ; his drawing is excellent, and his compo.si- 
tion always interesting. It was only (‘omparatively late in 
life that lYoyon found liis imiier, but when he realized his 
power of paiiitin" animals ho produced a fairly large number 
of good pictures in a few years. Troycni entered the ateliers 
very young as a decorator, and until he was twenty he laboured 
as.siduously at the minute details of porcelain ornamentation ; and 
this kind of work he ma.stercd so thoroughly that it was many 
years before he overcame its limitations. By the time he reached 
twenty-one he was travelling the country as an artist, and 
painting landscapes so long as his finances lasted. Then when 
pres.sed for money he made friends with the first ( hina manu- 
facturer he met and worked steadily at his old bu.siness of 
decorator until he had accumulated enough funds to permit him 
to start again on his wanderings. 

Troyon was a favourite with Roqucplan, an arti.st of dis- 
tinction eight years his senior, and he became one of his pupils 
after receiving certain tuition from a painter, now quite unknown, 
named Riocreux. Roqueplan introduced Troyon to Rousseau, 
Jules Dupre, and the other Barbizon painters, and in his pictures 
bctw'een 1840 and 1847 he seemed to endeavour to follow in 
their footsteps. But as a landscapist Troyon would never 
have been recognized as a thorough master, although his work 
of the period is marked with much sincerity and met with a 
certain success. It may pointed out, how^ever, that in one 
or two pure landscapes of the end of his life he achieved qualities 
of the highf st artistic kind ; but this was after lengthy experience 
as a cattle painter, by which liis talents had become thoroughly 
developed. 

In 1846 Troyon w^ent to the Netherlands, and at the Hague 
saw Paul Potter’s famous “ Young Bull.” From the .studies 
he made of this picture, of Cuyp’s sunny landscapes, and 
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Rombrandt^s noble masteipieces he soon evolved a new method 
of painting, and it is only in works produced after this time that 
Troyon’s true individuality is reveled. When he became con- 
scious of his power as an animal painter he developed with 
rapidity and success, until his works became recognized as 
masterpieces in Great Britain and America, as well as in all 
countries of the Continent. Success, however, came too late, 
for Troyon never quiie believed in it himself, and even when 
he could command the market of several (countries he still 
grumbled loudly at the way the world treated him. Yet he 
was decorated with the legion of Honour, and five times 
received medals at the Paris Salon, while Napoleon 111 . was 
one of his patrons; and it is certain he was at least as 
financially successful as his Barbizon colleagues. 

Troyon died, unmarried, at Paris on the 21st of February 
1865, after a term of clouded intellect. All his famous pictur 4 
are of date between 1850 and 1864, his earlier work being 
of comparatively little value. His mother, who survived ^him, 
instituted the Iroyon prize for animal pictures at the Ecole 
(les Beaux Arts. Troyon’s work is fairly well known to the 
public through a number of large engravings from his pictures. 
In the Wallace Gallery in London are ‘"Watering Cattle” 
and “Cattle in Stormy Weather in the Glasgow Corporation 
Gallery is a “Landscape with Cattle”; the Louvre contains 
his famous “Oxen at Work” and “Returning to the Farm”; 
while the Metropolitan Museum of Art and other galleries in 
America contain fine examples of his pictures. His “ Valltk^ de 
la Toucque, Normandy,” is one of his greatest pictures; and 
at Christie’s sale-room in 1902 the single figure of a, cow in a | 
landscape of but moderate quality fetched £7350. Emih? van { 
Marcke (1827-1891) was his best-known pupil. | 

See H. Dumcsnil. Constant Troyon : Souvenirs iniimes (Paris, j 
t888); a. Hustin, “Troyon," UArt, p]). 77 and 85 (Paris, 1889); 
Albert Wolff, “ Constant Troyon," La Capitate de Van (Paris, i88e.») ; 
1 ). C. Tlionison, The Barbizon School of Painters (London, 1890); 

*' Constant Troyon," The Art Journal (1893), p. 24. (T). C. T.) 

TRUCE OF GOD, an attempt of the Cliurch in the middle 
ages to alleviate the evils of private warfare. Throughout 
the 9th and loth centuries, as the life.-l.)enefices of the later 
Carolingian kings were gradually transformed into hereditary 
tlefs, the insecurity of life and property increased, for there 
was no central power to curb the warring local magnates. The 
two measures which were adopted by the Church to remedy 
t’ncsc conditions — the pax ecclesiae or Dei and the treuf^a or 
ireva Dei—SLTG usually both referred to as the Truce of God, 
but they arc distinct in character. The latter was a clevelop- 
iramt of the former. 

The pax ecclesiae is first heard of in the year 990 at three 
synods held in different part.s of southern and central France— 
at Charroux, Narbonne and Puy. It enlisted the immediate 
support of the regular clergy, particularly tlie vigorous congrega- 
tion of Cluny, and of William V. of Aquitaine, the most powerful I 
lord of southern France, who urged its adoption at the Councils 
of Limoges (994) and Poitiers (999). The peace decrees of 
these various synods differed considerably in detail, but in 
general they were intended fully to protect non-combatants; 
they forbade, under piin of excommunication, every act of 
private warfare or violence against ecclesiastical buildings 
and their environs, and against certain persons, such as clerics, 
pilgrims, merchants, women and peasants, and again.st cattle 
and agricultural implements. With the opening of the iith 
century, the pax ecclesiae spread over northern Prance and 
Burgundy, and diocesan leagues began to be organized for its 
maintenance. The bishop, or count, on whose lands the peace 
was viohited was ve.slcd with judicial power, and was directed, 
in case he was himself unable to execute sentence, to summon 
to his assistance the laymen and even the clerics of tlie diocese, 
all of whom were required to take a solemn oath to observe 
and enforce the peace. At the Council of Bourges (1038) 
the archbishop decreed that every Christian fifteen years 
and over should take such an oath and enter the diocesan 
militia. The idea that peace is a divine institution seems to 
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have given rise to a new name for the peace, the pax Dei, 
or peace of God. 

The treuga or treva Dei, the prohibition of every act of 
private warfare during I’ertain days, goes back at least to thc^ 
Synod of Elne, held in the Pynmecs in 1027, which suspended 
all warfare from noon on Saturday till prime on Monday. 
Like the pax ecclesiae it found ardent champions in the 
regular clergy, especially in Odilo (962 1049), the fifth abbot 
of Cluny, and soon spread over all France, It penetrated 
Piedmont and Lombardy in 1041 and Normandy in 1042. 
By this time the truce c.\tendcd from the Wednesday evening 
to the Monday morning in every week and also, in most 
places, lasted during the seasons of Lent and Advent, the 
three great vigils and feasts of the Blessed Virgin, and those 
of the twelve apostles and a few other saints. The treifga Dei 
was decreed for P'landcrs at the Synod of Thirouanne (1063) 
and was instituted in southern Italy in 1089, probably througli 
Norman influence. 'l‘he bishop of Liege iniroduced it in Ger- 
many in 1082, and three years later a synod held at Mainz 
in the presence of the emperor Henry IV. extended it to the 
whole empire. It does not ajipear to have secured a firm 
footing in England, although its general provisions were in- 
corporated in the laws of the land (1130-1154). Tlie popes 
took the direction of the matter into their own hands towards 
the end of the nth century a.s they realized the necessity of 
promoting peace among Christians in order to unite them 
.successfully in thecru.sades rgainst theMahommedans; and the 
first decree of the (buncil of Cicrmr'nt (1095), at which Urban 11 . 
preached the first crusade, proclaimed a weekly truce for all 
Christendom, adding a guarantee of safety to all who might 
take refuge at a wayside cross or at the plough. The Triicc 
of God was reafl'irmed i)y many councils, such as that held at 
Reims by Calixtus 11. in 1119, and the Lateran councils of 
1123, ”39 ‘'ti^d 1179. When the treuga Dei reached its most 
extended form, scarcely one-fourth of the year remained for 
fighting, and even then the older canons relating to the pax 
ecclesiae remained in force. I’he means employed for its en- 
forcement remained practically the same : spiritual penaltie.s, 
.such as excommunication, .special eccle.siastical tribunals, 
sworn leagues of peace, and assistance from the temporal 
power. The Council of Clermont jirescribcd that the oath 
of adherence to the truc^e be taken every three year.s by all 
men above the age of twelve, whether noble, burgess, villein 
or serf. The result of these peace efforts were perhaps sur- 
prisingly mediocre, but it must be borne in mind that not only 
was tlie military organization of the di(ce.ses always very 
irnperfecl, but feudal society, so long as it retained political 
power, wa.s inherently hostile to the principle and practice 
of private peace. The Truce of God was most powerful in the 
12th certtury, but with the 13th its influence waned as the 
kings gradually gained control over the nobles and substituted 
the king’s peace for that of the Church. 

A few bishops, notably Gerard of Cumbrai (1013-^1051), seem 
from the first to have oppo.sed the peace laws of the Church 
as encroaching on royal authority, but the lay rulers usually 
co-operated with the ecclesiastical authorities in encouraging 
and maintaining the Truce of God. In fact, the emperor 
Henry II. and the French king Robert the Pious discussed 
the subject of universal peace under church auspices at 
Monzon in 1023. By the T2th century, however, the eccle- 
siastical measures had proved ineffectual in coping with 
private warfare, and secular rulers sought independently to 
diminish the number and atrocity of private wars within 
their own domains. The provisions of the Truce of God were 
often incorporated bodily in municipal and district statute.s 
such as the laws of Barcelona (1067). The emperor Henry IV, 
approved (1085) the extension of the truce to the whole land, 
and in 1103 royal laws entirely prohibiting private warfare in 
the empire replaced the Truce of God. In France royalty ac- 
quired little by little a preponderant influence over feudalism and 
U'^^ed its increased prestige to substitute fr r the Tntce of God the 
peace of the state. Louis VI, Louis VII. and Philip Augustus 
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gradually obtained recognition not only from the petty lords 
of their own domain but from most of the magnates of the king- 
dom. Thanks to the moral support and material resources 
which it found in the ecclesiastical lords of central and northern 
France, and to the growing popular desire for the suppression 
of feuds, royalty was able to support its pretension to the 
general government of the kingdom. Confirming what was 
doubtless an older custom, Philip Augustus decreed the 
quarantaine-le-foiy which suspended everj^ act of reprisal for 
at least forty days; and in 1257 Louis IX. absolutely forbade 
all private wars in the crown lands. By the beginning of 
the 14th centuty the royal authority had sufficient force to 
ensure the maintenance of the Landesftiede. In England, 
where the Truce of God does not seem to have acquired a firm 
footing, state law against private warfare obtained practically 
from the time of the Norman conquest. At least from Henry 1 . 
it became an axiom that the law of the king’s court stood 
above all other law and was the same for all. 

See L. Huberti, Studien zuf RBchts^eschichte dev Gottesfrizden und 
Landfficden^ Bd. i, Die Friedens’ Or Unungen in Frankreich (Ansbach, 
1892); A. Luchaire, “ La Paix et la trfive de Dieu," in E. Lavisse's 
Histoire de France, H. 2, pn. 133^138 (Paris, 1901); E. S6miclion, La 
Faix et la trdve de Dieu {2m\ ed., 1869); E. Mayer, Deutsche und 
franzdsische VerfassungsgeschicMe (1899), vol. i,; J. , Der GoUes- 
friede und die katholische Kirehe des Mittelalters (Augsburg, 1861); 
A. Kluckhohn, Geschichte des Gottesfriedens (Leipzig, 1857); K. J. 
von Hefele, Conciliengeschichte, 2nd ed., vol. 4; Du Cange, Glossarium, 
s,v, Treuga* The principal French documents on the subject are 
published in Huberti 's book, and those of Germany, Italy and 
Arles are edited by L. Weiland in the Monumenta Germaniae his- 
torica constitutiones, i. 596 sqq. (C. H. Ha.) 

TRUCK. (i)A name for barter, or commodities used in barter 
or trade. The word came into English from the French iroq, 
mod. troc; troquer, to barter, is borrowed from Spanish trocar , 
for which several origins have been suggested, such as a Low 
Latin travicare, the supposed original of “ traffic ” {g*v.), or 
some latinized form of Greek rpoTro?, turn; it may, on the other 
hand, be connected with the Greek rpoxos, wheel. “ Truck,” 
in this sense, is chiefly used now in the sense of the payment 
of the wages of workmen in kind, or in any other way than the 
unconditional payment of money, a practice known as the 
” truck system.” Colloquially, ” truck ” is used in the general 
sense of ” dealing,” in such expressions as to have no truck 
with any one.” The truck system ” has taken various forms. 
Sometimes the workman has been paid with ” portion of that 
v/hich he has helped to produce,” whether he had need of it 
or not, but the more usual form was to give the workman the 
whole or part of his wages in the shape of commodities suited 
to his needs. There was also a practice of paying in money, 
but with an express or tacit understanding that the workman 
should resort for such goods as he required to shops or stores 
kept by his employer. The truck system led in many cases 
to grave abuses and was made illegal by the Truck Acts, 
under which wages must be paid in current coin of the realm, 
without any stipulations as to the manner in which the same 
shall be expended. (See Labour Legislation.) (2) From 
the Late Latin trochus, wheel, Greek rpoxo^, we get “ truck ” 
in the sense of a wheeled veliicle, such as the hand-barrows 
used for carrying luggage at a railway station; and the 
word is used generally for all that portion of railway rolling- 
stock which is intended for the carriage of goods (see Railways : 
Rolling-stock). The term is also used of a circular disk of 
wood at the top of a ship’s mast, generally provided with 
sheaves for the signal halyards. 

TRUCKLE, a verb meaning to submit servilely or fawningly 
to another’s bidding, to yield in a weak, feeble or contemptible 
way. The origin is the ” truckle bed,” a small bed on wheels 
which could be pushed under a large one. In early times 
servants or children slept in such beds, placed at the foot of 
their masters’ and parents’ bed, but the name first appears as 
a university word, and was derived direct from Latin trochlea, 
a wheel or pulley-block, Greek rpoxos, w^heel (rpixeir, to run). 

TRUEBA, ANTONIO DE (1819-1889), Spanish novelist, 
was born on the 24th of December 1819 at Montellano (Biscay), 
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where he was privately educated. In 1835 'vas sent to 
learn business at Madrid; but commerce was not to his taste, 
and, after a long apprenticeship, he turned to journalism. 
In 1851 he hit the popular taste with El Cid Campeador and 
El Libro delos cantares*, for the next eleven years he was absorbed 
by journalistic work, the best of his contributions being issued 
under the titles of Cuentos populates (1862), Cuentos de color 
de rosa (1864), and Cuentos campesinos (1865). The pleasant 
simplicity and idyllic sentimentalism of these collections 
delighted an uncritical public, and Trueba met the demand 
by supplying a series of stories conceived in the same ingenuous 
vein. In 1862 he was appointed archivist and cl^onicler 
of the Biscay provinces; he was deprived of the former post 
in 1870, but was reinstated after the restoration. He died at 
Bilbao on the loth of March 1889. 

TRUFFLE (from Med. Fr. trufle, a variant of truffe, generally 
taken to be for tafie, from Lat. tuher, an esculent root, a tuber, 
cf. Ital. tartufo, truffle, from Lat. torae tuber*, another Ital. form 
tartufola gave Ger. Tartoffel, dissimilated to Kartoffel, potato), 
the name of several different species of subterranean fun^ 
which are used as food. The species sold in English markets 
is Tuber aestivum; the commonest species of French markets is 
T. melanosporum, and of Italian the garlic-scented T. magna- 
tum. Of the three, the English species is the least desirable, 
and the French is possibly the best. The truffle used for 
Perigord pie (pate de foie g;ras) is T, melanosporum, regarded 
by some as a dark variety of our British species, T. brumale. 
When, how'ever, the stock of T. melanosporum happens to be 
deficient, some manufacturers use inferior species, such as the 
worthless or dangerous Choeromyces meandriformis. Even the 
rank and offensive Scleroderma vulgare (one of the puff- 
ball scries of fungi) is sometimes used for stuffing turkeys, 
sausages, &c. Indeed, good truffles, and then only T. 
aestivum, arc seldom seen in English markets. The taste 
of T. melanosporum can be detected in Perigord pie of good 
quality. True and false truffles can easily be distinguished 
under the microscope. 

Tuber aestivum, the English truffle, is roundish in shape, covered 
with coarse polygonal warts, black in colour outside and brownish 
and veined with white within; its average size is about that of a 
small apple. It grows from J uly till autumn or winter, and prefers 
beech, oak and birch woods on argillaceous or calcareous soil, and 
has sometimes been observed in pine woods. It grows gregari- 
ously, often in company with 7\ brumale and (in France and Italy) 
7'. melanosporum, and sometimes iqipears in French markets with 
tliese two species as well as with i. mesentericum. The odour of 
T, aestivum is very strong and penetrating; it is generally esteemed 
l^ow'erfully fragrant, and its taste is considered agreeable. The 
common French truffle, T. melanosporum, is a winter species. It 
is a valuable article of commerce and is exported from France in 
great quantities. The tubers are globose, bright browm or black 
in colour, and rough with polygonal warts; the mature flesh is 
blackish grey, marbled within with white veins. It is gathered in 
autumn and winter in beech and oak woods, and is frequently seen 
in Italian markets. The odour of T. melanosporum is very pleasant, 
especially when the tubers arc young, then somewhat resembling 
that of the strawberry ; with age the smell gets very potent, but is 
never considered really unpleasant. The common Italian truffle, 
T. magnatum, is pallid ochreous or brownish buff in colour, smooth 
or minutely papillose, irregularly globose, and lobed; the interior 
is a very pale brownish liver colour veined w'ith white. It grow’S 
towards the end of autumn in plantations of willows, poplars 
and oaks, on clayey soil. Sometimes it occurs in open cultivated 
fields. The odour of the mature fungus is very potent, and is like 
strong garlic, onion or decaying cheese. T. brumale, referred to 
above, grows in Britain. It is a winter truffle, and is found chiefly 
under oaks and abele trees from October to December. It is black 
in colour, globose, more or less regular in shape, and is covered with 
sharp polygonal warts; the mature flesh is olackish grey marbled 
with white veins. The odour is very strong and lasts a long time; 
the taste is generall3r esteemed agreeable. Choeromyces meandri- 
formis, which occurs in Britain, is sometimes sold for T. magnatum, 
the colour of the flesh of both species being somewhat similar. 
Scleroderma vulgare, the false truffle,*' is extremely common on 
the surface of the ground in woods, and is gathered by Italians 
and Frenchmen in Epping Forest for the inferior dining-rooms of 
London where continental dishes arc served. It is a worthless, 
offensive, and possibly dangerous fungus. A true summer truffle, 
r. mesentericum, found in oak and birch woods on calcareous clay 
soil, is frequently eaten on the Continent. It is esteemed equal 
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to r. aasHvum, of which it is regarded as a variety, and probably 
grows in Britain. Another edible species, T. macrospomm, also 
grows in Britain, in clayey places under young beeches and oaks, on 
the borders cA streams and roads, and sometimes in fields ; more rarely 
it grows in plantations of willow and poplar. It has a strong scent 
of onions or garlic somewhat similar to T. aestivum^ but it is less 
esteemed on account of its toughness and its small size. 

Terfesia leonist a famous truffle of Italy, Algeria, Sardinia, &c., 
resembles externally a potato. It grows in March, April and May. 
Some persons eat it in a raw state, sliced and dipped in oil or egg. 
It is not scented, and its taste is generally considered insipid or soapy. 
Melanogasier variegatus, an ally of the puff-balls, and therefore (uke 
Scleroderma) not a true truffle, is sometimes eaten in England and 
France. It has been, and possibly still is, occasionally sold in 
England under the name of ** red truffle.*' It is a small ochreous- 
brown species with a strong aromatic and pleasant odour of bitter 
almonds. When the plant is eaten raw the taste is sweet and 
sugary, but when cooked it is hardly agreeable. The odour belong- 
ing to many truffles is so potent that their places of growth can be 
readily detected by the odour exhaled from the ground. Squirrels, 
hogs and other animals commonly dig up truiffes and devour them, 
and pigs and dogs have long been trained to point out the places 
where they grow. Pigs will always eat truffles, and dogs will do so 
occasionally; it is therefore usual to give the trained pig or dog a 
small piece of cheese or some little reward each time it is .successful 
Truffles are reproduced by spores, which .serve the same pur- 
pose as seeds in flowering plants; in true truffles the spores are borne 
in transparent sacs (asci)y from four to eight spores in each ascus. 
'rhe asci are embedded in vast numbers in the flesh of the truffle. 



Spores of the Chiei European Truffles. (Enlarged 500 diameters.) 
j, Tuber aestivum, 5, magnaium. 

2, 1\ brumale, 6, Choeromyees meandriformis* 

3, r. melanosporum, 7, Scleroderma vulgare. 

4, T. mesentericum, 8, Melanogaster variegatus. 

In false truffles the spores are free and are borne on minute spicules 
or supports. The spores of the chief European truffles, true and false, 
enlarged five hundied diameters, are shown in the accompanying 
illustration. Many references to truffles occur in classical authors. 
The truffle Elaphomyces variegatus was till quite recent times used, 
under the name of Hart's nut or Lycoperdon nut, on account of its 
supposed aphrodisiac qualities. 

TRUJILLO, or Truxiilo, a seaport on the Atlantic coast 
of Honduras, in 15® 54' N. and 86® 5' W. Pop. (1905), 
about 4000. The harbour, an inlet of the Bay of Honduras, 
i.s sheltered on the north by the promontory of Cape Honduras; 
it is deep and spacious, but insecure in westerly winds. Maho- 
gany, dye-woods, sarsaparilla, cattle, hides and fruit are ex- 
ported; grain, flour, hardware and rum are imported. Trujillo 
was founded in 1524, and became one of the most prosperous 
ports of tlie new world, and the headquarters of a Spanish 
naval squad, on. During the 17th century it was frequently 
and successfully raided by buccaneers, and thus lost much of 
its commerce. Still more has in modem times been diverted 
to Puerto Cortes and the Bay Islands. 

TRUJILLO, or Truxillo, a city of northern Peru, the 
see of a bishopric, and capital of the department of Libertad, 
about 315 m. N.N.W. of Lima and i J m. from the Pacific coast, 
in lat. 8® Y S., long. 79® 9' W. Pop. (1906 estimate), about 
6500. The city stands on the arid, sandy plain (Mansich^, 
or Chimu) which skirts the coast from Paita south to 
Santa, a few miles north of the Moche or Cliimii River, and 
at the northern entrance to the celebrated Chimu valley. 
North and east are the ruins of an old Indian city commonly 
known as the Grand Chimu, together with exteasive aqueducts 
and reservoirs. The city is partly enclosed by an old adobe 
wall built in 1686, and its buildings are in great part also 
constructed of adobe. The public institutions include a 


university, two national colleges, one of which is for girls, an 
episcopal seminary, a hospital and a theatre. 

Trujillo was once an important commercial centre and the 
metropoli.s of northern Peru, but the short railway.s running 
inland from various ports have taken away its commercial 
importance. The port of Salaverry (with which Trujillo 
is connected b>’ rail) is about 10 in, south-east, where the 
national government has constructed a long iron pier. Rail- 
ways also extend northw ard to Asi ope and eastward to I^urcdo, 
Galindo and Menocucho, and a short line runs from Roma, 
on the Ascope extension, to the port of Huanchaco, The only 
important manufactures of Trujillo are cigars and cigaaates. 

Trujillo was founded in 1535, by Francisco Pizarro, who gave 
it the name of his native city in Spain. Its position on the 
road from Tumbez to Lima gave it considerable political and ('om- 
mercial importance, and some reflection of that colonial distinc- 
tion still remains, It suffered little in the War of Independence, 
but was occupied and plundered by the Chilcan.s in 1882. 

Of the ancient aboriginal city, or group of towns, w’hose 
ruins and burial-places cover the plain on every side of Trujillo, 
comparatively little is definitely known. The extent of the.se 
ruins, which cover an area 12 to 15 m. long by 5 to 6 m. wide, 
demonstrate that it was much the largest Indian city on the 
.southern continent. The prindj)al ruin.s are 4 m. north of 
Trujillo, but others lie more to the eastward and still others 
southward of the banks of the Moche. The great aqueduct, 
which brought water to the several Uirge reservoirs of tht^ 
city, was 14 m. long and in some places in crossing the C'himu 
valley it had an elevation of 60 ft. 

The name of Grand Chimu is usually given to the ruined city, 
this being the title applied to the chief of the people, who were callcil 
the Chimu, or Yuncas. They were a race wholly distinct from the 
Incas, by whom they were finally conquered. They spoke a different 
language and had developed an altogether different civilization, 
and it is not unreasonable to presume that they were related to som<^ 
earlier race of southern Mexico. Specimens of skilfully wrouglit 
ornaments of gold and silver, artistically made pottery, and linely 
woven fabrics of cotton and wool (alpaca), have been found in ilieir 
huacaSf or burial-places. Bronze was known to them, and from it 
tools and weapons were made. Their extensive irrigation w'orks 
.show that they were j>ainstaking agriculturists, and that they were 
successful ones may be a.ssumed from the size of the population 
maintained in so arid a region. Since the Spanish conquest their 
huacas liave been opened and riffed, and many of the larger masses 
of ruins have been extensively mined in search of treasure, but 
enough still remains to impress uiion the observer the magnitude 
of the city and the genius of the people who built it. Nothing is 
known of their history or of their i>oIitical institutions, but the.si; 
remains of their handiwork bear eloquent testimony that they had 
reached a degree of development in .some re.spccts higher even than 
that of the Incas. 

See E, G. Squier, Peru (New York, 1877); and Charles Wiener, 
Pdrou ctBolivie (Paris, 1882). 

TRUJILLO, a town ol Spain, in the province of Cuccres; 
on a hill' 25 m. east of Caceres, and on the river Tozo, a sub- 
tributary of the Tagus, Pop. (1900), 12,512. The surround- 
ing country is rugged, but produces wheat, wine, oils and fruit, 
besides livestock of all sorts, and much phosphorite. There 
are valuable forests close to the town. In the oldest part of 
Trujillo are the remains of u castle said to be of Roman origin, 
but rebuilt by the Moors and restored in modern times. The 
Julia tower is also said to be Roman, like much of the fortifi- 
cations. The Roman name for the town was Turgalium. 
The principal parish church, Santa Maria, i.s a fine Gothic 
structure of the 1 5th century. Trujillo was a town of impor- 
tance in the middle ages. Pizarro, the conqueror of Peru, 
was bom here about 1471, and built a palace, which .still stands, 
in the main square of the town. 

TRUMBALL, SIR WILUAM (1639-1716), English politician, 
was a grandson of William Trumball (d. 1635), 
sixteen years English resident at Brussels and afterwards a 
clerk of the privy council. Educated at St John's College, 
Oxford, young Trumball became a fellow of All Souls and 
settled down as a practising lawyer in Oxford and in London. 
He was made chancellor of the diocese of Rochester and was 
sent to Tangier on public business in 1683, one of his companions 
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on this errand being the diarist Pepys, In 1684 Trumball 
was knighted by Charles II, and in 1685 he was sent as envoy 
to France, where he worked hard on behalf of the English 
Protestants there who were threatened by the Revocation of the 
Edict of Nantes. In 1685 he became a member of Parliament, 
in 1687 he went as ambassador to Constantinople, and in 1694 
he was made a lord of the treasury. From May 1695 
December 1697 he was a secretary of state under William III. 
He died on the 14th of December 1716. His son, William 
Trumball (1708-1760), had an only daughter, who became the 
wife of the Hon. Martin Sandys. She was thus the ancestress 
of the later marquesses of Downshire, 

Many of Trumball’s letters are in the Rritish Museum and in the 
Kccord Office, London. Trumball was on friendly tenns with 
Pierre Bayle and with Drydcn, whom he advised to translate Virgil. 
He was also very intimate with Pope, whom he influenced in several 
ways, especially in urging him to make a translation of Homer. 

TRUMBULL, JAMES HAMMOND (1821-1897), American 
scholar, was born in Stonington, Connecticut, on the 20th of 
December 1821. He studied at Yale, but ill health prevented 
his graduation. He was state librarian in 1854-1855, assistant- 
secretary of slate of Connecticut in 1847-1852 and in 1858- 
1861, and secretary of state in 1861-1866; and was a prominent 
member of the Connecticut Historical Society, of which he 
was president in 1863-1889, the National Academy of Science, 
to which he was elected in 1872, and of other learned societies, 
lie died in Hartford on the 5th of August 1897, He wrote 
Historical Notes on some Provisions of the Connecticut Statutes 
(1860-1861) and The True Blue Laws of Connecticut (1876), 
and edited The Colonial Records of Connecticut (3 vols., 1850- 
1859). He is better known, however, as a student of the Indian 
dialects of New England, 

He edited Roger Williams's Key to the jMnguage of America (1 866), 
and wrote The Composition^ of Indian Geographical Names (1870), 
The Best Methods of Studying the Indian Languages (1871), Indian 
Names of Places in , . . Connecticut with Interpretations (1881), and 
other works on similar subjects, 

TRUMBULL, JOHN (1750-1831), American poet, was bom 
in what is now Watertown, Connecticut, where his father was a 
Congregational pnacher, on the 24th of April 1750. At the 
age of seven he passed his entrance examinations at Yale, but 
(lid not enter until 1763; he graduated in 1767, studied law there, 
and in 1771-1773 was a tutor. In 1773 he was admitted to the 
bar, in 1773-1774 practised law in Boston, working in the law- 
office of John Adams, and after 1774 practi.sed in New Haven. 
He was stale attorney in 1789, a member of the Connecticut 
assembly in 1792 and 1800, and a judge of the superior court 
in 1801-1819. The last six years of his life were spent in 
Detroit, Michigan, where he died on the loth of May 1831. 
While studying at Yale he had contributed in 1769-1770 ten 
essays, called “ The Meddler,” imitating The Spectator, to the 
Boston Chronicle f and in 1770 similar essays, signed ”The 
Correspondent ” to the Connecticut Jourttal arid Netv Haven 
Post Boy, While a tutor he wrote his first satire in verse, The 
Progress of Dulness (1772-1773), an attack in three poems on 
educational methods of his time. His great poem, which ranks 
him with Philip Freneau and Francis Hbpkinson as an American 
political satirist of the period of the War of Independence, was 
McFmgal, of which the first canto, The Town-Meeting,” 
appeared in 1776 (dated 1775). This canto, about 1500 lines, 
contains some verses from “ Gagc‘,s Proclamation,” published 
in the Connecticut Courant for the 7th and the 14th of August 
17751 it portrays a Scotch Loyalist, McFingal, and his Whig 
opponent, Honorius, evidently a portrait of John Adams. This 
first canto was divided into two, and with a third and a fourth 
canto was published in 1782. After the war Trumbull was a 
rigid Federalist, and with the “ Hartford Wits ” David Hum- 
phreys, Joel Barlow and Lemuel Hopkins, wrote the Anarchiad, 
a poem directed against the enemies of a firm central government. 

See the memoir in the Hartford edition of Trumbull’s Poetical 
Works (2 vols., 1820); James Hammond Trumbull’s The Origin of 
' McFingal ” (Moxrisania, New York, i86g); and the estimate in 
M, C. Tyler's Literary History of the American Revolution (New York, 
T897). 


TRUMBULL, JOHN (1756-1843), American artist, was born 
at Lebanon, Connecticut, on the 6th of June 1756, the son of 
Jonathan Trumbull (1710-1785), governor of Connecticut. 
He graduated at Harvard n. 1773, served in the War of Inde- 
pendence, rendering a particular service? at Boston by sketching 
plans of the British works, and was appointed second aidc-dc- 
camp to General Washington and in June 1776 deputy adjutant- 
general to General Gates, but re.signed from the army in 1777. 
In 1780 he went to London to study under Benjamin West, but 
his work had liardly begun when the news of the arrest and 
execution of Major Andre, who was deputy adjutant-general in 
the English army, suggested the arrest of Trumbull as having 
been an officer of similar rank in the continental army; he was 
imprisoned for seven montlis. In 1784 he was again in London 
working under West, in whose studio he painted his “ Battle 
of Bunker Hill ” and “ Death of Montgomery*,” both of which 
arc now in the Yale School of Fine Arts. In 1785 Trumbull 
went to Paris, where he made portrait sketches of French 
officers for The Surrender of Cornwallis,” and began, with 
the assistance of Jefferson, “ The Signing of the Declaration 
of Independence,” well known from the engraving by Asher B. 
Durand. These paintings, with ” The Surrender of Burgoyne ' 
and “ The Resignation of Washington,” were bought by the 
United States government and placed in the Capitol at Wash- 
ington. Trumbull’s “ Sortie from Gibraltar ” (1787), owned by 
the Boston Athenaeum, is now in the Boston Museum of Fine 
Arts, and a series of historical paintings, the ” Trumbull Gallery,'- 
by far the largest single collection of his works (more than 50 
pictures), has been in the possession of Yale College since 1831, 
when Trumbull received from the college an annuity of $1000. 
His portraits include full-lengths of General Washington (1790) 
and George Clinton (1791), in the city hall of New York — 
where there are also full-lengths of Hamilton and of Jay; and 
portraits of John Adams (1797), Jonathan Trunibull and Rufus 
King(T8oo); of Timothy Dwight and Stephen Van Rensselaer, 
both at Yale; of Alexander Hamilton (in the Mdropolitan 
Museum of Art, New York City, and in the Boston Museum of 
Fine Arts, both taken from Ceracchi’s bu.st); a portrait of him- 
self painted in 1833; a full-length of Washington, at Charleston, 
South Carolina; a full-length of Washington in military 
costume (1792), now' at Yale; and portraits of President and 
Mrs Washington (1794), in the National Museum at Washington. 
Trumbull's own portrait was painted by Stuart and by many 
others. In 1794 Trumbull acted as secretaiy^ to John Jay in 
London during the negotiation of the treaty wdth Great Britain, 
and in 1796 he was appointed by the commissioners sent by the 
two countries the fifth commissioner to carry out the seventh 
article of the treaty. He W'as president of the American Academy 
of Fine Arts in 1816-1825, He died in New York on the loth 
of November 1843. 

Sec his Autobiography (New York, 18.11) ; J. F. Weir, John Trum- 
htilly A brief Sketch of Bis Life, to which is added a Catalogue of hL< 
Works (New York, 1901); and John Durand, “John Trumbull," 
American Art Review^ vol. ii. pt. 2, pp. 181 -191 (Boston. 1881). 

TRUMBULL, JONATHAN (1710-1785), American political 
leader, was bom at Lebanon , Connecticut , on the 12th of October 
1710. He graduated at Harvard in 1727, and bCjgan the stud> 
of theology, but in 1731 engaged in business with his father. 
He next studied law', was elected to the Assembly in 1773, and 
held public office almost continuously afterward. He sensed 
for seven years in the Assembly, being Speaker for three years, 
for seventeen years as county judge of Windham county, for 
tw'cnty-tw^o years (after 1740) as governor's assistant, for twe 
years as deputy-governor (1767-1769), and for three yean 
(1766-1769) as chief justice of the colony. Xn 1769 he wa& 
elected governor and continued in office until his voluntaiy 
retirement in 1784. During the War of Independence he wa^ 
a valued counsellor of Washington. The story that the tenn 
“ Brother Jonathan,” a sobriquet for the United States, origi- 
nated in Washington’s familiar form of addressing him seems to be 
w'ithout any foundation. After the war Trumbull w'as astron;^ 
Federalist. He died in Lebanon on the 17th of August 1785 
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His jiublic papers have been printed in the Massachusetts Histori- 
cal Society's Collections, 5th series, vols. ix.-x. (Boston, 1885-1888), 
and 7th series, vols. ii.-iii. (1902). Sec I. W. Stuart, Lije of Jonathan 
Trumbull, sen. (Boston, 1859). 

His son Jonathan (1740-1809) graduated at Harvard in 1759, 
served in the War of Independence as paymaster-general of 
the northern department in 1775-1778 and as a militarj" secre- 
tary to Washington in 1778-1783, and >vas a member of the 
national House of Representatives in 1789-1795, serving as 
Speaker in 1791-1793, and of the United States Senate in 1795- 
1796; he was lieutenant-governor of Connecticut in 1796-1798, 
and governor in 1798 1809. Another son, Joseph (i737-i'/78h 
was a member of the first Continental Congress (1774-1775), 
became commissary-general of stores of the continental army 
in July 1775 and commissary-general of purchases in June 1777, 
resigned in August 1777, and from November 1777 to April 
1778 was commissioner for the board of war. A grandson of 
the first Jonathan, Joseph (1782-1861), was a Whig represen- 
tative in Congress in 1834-1835 and in 1839-1843, and was 
governor of Connecticut in 1849-1850. 

TRUMBULL^ LYMAN (1813* American jurist and 

political leader, was bom at Colchester, Connecticut, on the 
12th of October 1813, and was a grandson of Benjamin Trumbull 
(1735-1820), a Congregational preacher and the author of u 
useful Complete History of Connecticut (2 vols,, 1818). He 
taught in Georgia, studied law, and was admitted to the bar in 
1837. Removing to Belleville, Illinois, in the same year, he was 
elected to the state House of Representatives as a llemocrat in 
1840, and in 1841-1843 was sccretaiy^ of slate of Illinois. In 
1848-1853 he was a justice of the state Supreme Court, and in 
1855 -1873 was a member of the United States Senate. Elected 
as an Anti-Nebraska Democrat, he naturally joined the Re- 
publicans, and when this party secured control in the Senate 
he was made chairman of the important judiciary committee, 
from which he reported the Thirteenth Amendment to the 
Constitution of the United States abolishing slavery, Through- 
out the Civil War he was a trusted counsellor of the president. 
In the impeachment trial of President Andrew Johnson he was 
one of the seven Republicans who Voted to acquit, and he after- 
wards returned to the Democratic party. After 1873 he 
practised law in Chicago, w’as the Democratic candidate for 
governor of Illinois in 1880, became a Populist in 1894, and 
defended the railway strikers in Chicago in the same year. He 
died in Chicago on the 25th of June 1896. 

TRUMP (i) (0. Fr. trompe), originally the name of a musical 
instrument, of which “ trumpet ” is a diminutive; the term is 
now chiefly used in the sense of the sound of a trumpet, or a 
sound resembling it, such as is made by an elephant. It 
has been usually accepted that the Romanic forms (cf. Span, and 
Port, trompa) represent a corruption of I.atin tuba, tube. On the 
other hand a distinct imitative or echoic origin is sometimes 
assigned. (2) In the sense of a playing card belonging to the 
suit which beats all other cards of other suits for the period 
during which its rank lasts, trump is a corruption of 

triumph.'* The name was first used of a game of cards, also 
known as “ ruff," which was the parent of the modern game of 
whwt. 'Fhere are traces in English of an early confusion with 
a term meaning to deceive or trick, cf. " trumpery," properly 
deceit, imposture, hence idle talk, gossip, now chiefly used as 
an adjective, worthless, trivial. This is an adaptation of French 
tromper, to deceive, which, according to the generally received 
explanation, meant “ to play on the trumpet," se tromper de 
quclqu*un being equivalent to play with a person, hence to 
cheat. 

TRUMPET (Fr. trompette, clairon; Ger. Trompeie, Klarino, 
Trummet; Ital. iromba, trombetta, clarino), in music, a bra.ss wind 
instrument with cup-shaped mouthpiece and a very character- 
istic tone. It consists of a brass or silver tube with a narrow 
cylindrical bore except ior the bell joint, forming from ^ to -J of 
the whole length, which is conical and terminates in a bell of 
moderate diameter. The tube of the trumpet is doubled round 
upon itself to form a long irregular rectangle with rounded 


corners. A tuning slide consisting of two U-shaped cylindrical 
tubes fitting into each other is interpolated between the bell 
joint and the long cylindrical joint to which the mouthpiece is 
attached. The mouthpiec’e consists of a hemispherical cup with 
a rim across which the lips stretch. The shape of the cup, and 
more especially of the bottom, in which is pierced a hole com- 
municating with the main bore, is of the greatest importance on 
account of its influence on the tone quality and on the production 
of the higher harmonics (set* Mouthpikck). The shallower and 
smaller the cup the more easily arc the higher harmonics pro- 
duced; the sharper the angle at the bottom of the cup the mora 
brilliant and incisive is the timbre, given, of course, the correct 
.style of blowing. The diameter of tlie cup varies according to 
the pitch and to the lip-power of the player, who chooses one to 
suit him. Sec Horn for the laws governing the acoustic proper- 
ties of brass tubes and the production of sound by means of the 
lips stretched like a vibrating membrane acro.ss the mouthpiece. 



Fig. I. — Military Trumpet in F 
(Besson). 


There arc three principal kinds of trumpets ; (j)the natural trumpet, 
mainly used in cavalry regiments, in which the length of the tubt; 
and pitch .are varied by means 
of crf)oks; (2) the slide and 
double - slide trumju'ts, in 
which a chromatic compass is 
obtained, as in the trombone, 
by double tubes sliding uj)on 
one another without loss of 
air ; (3) the valve trumpet, 
similar in its working to all 
other valve instruments. The 
first and second of the.se alone give the true trumpet timbre; the 
tone of the \'alvc trumpet ai)i)roximates to that of the cornet, 
nevertheless, it is now almost universally used. 

In the trumpet the notes of the harmonic series from the 3rd to 
the loth or 16th upj)er partials arc j 3 roduced by the varied tension 
of the lips and pres.sure of breath called overblowing. The funda- 
nicntal and the second harmonic arc rarely obtainable, and dYn 
therefore left out of consideration; the next octave from the .jth 
to the bth harmonics contains only the 3rd, 5th and minor 7th, and is 
therefore mainly suitable for fanfare figures based on the common 
chord. 'J'he diatonic octave is the highest and its upper notes art; 
only readied by vt‘ry good players on trumpets of medium pitcli. 
Examination of the scoring for the trumpet before any satisfactory 
moans of bridging over the gaps in the compass had been fountJ, 
shows how little tlie comjioserH, and especially Bach, allowed them- 
selves to 1)0 daunted by the limited resources at their dispos.al. 
A curious phenomenon has been observed ^ in connexion with the 
liarmonic series of the tnimpet, when the instrument is ])layed by 
means of a .siiecial clarino mouthj)icce (a shallow one enabling the 
performer to reach the higher harmonics), in which the passage at 
the bottom of the cuj) inaugurated by the sharp angle (known as 
Ihe grain in French) i.s prolonged in cylindrical instead of conical 
bore for a distance of about 10 cm. (4 in.) right into the main 
tube. This peculiar construction of the mouthpiece, which might 
be considered insignificant, so upsets the acoustic j»roi)ertic.s of 
the tube that extra notes can be interpolated between the legitimate 
notes of the harmonic series thus ; — 






5 6 7 8 


Ac. 


The black notes represent the t?xtra notes, which in the next 
octave transform the diatonic into a chromatic scale. 


This phenomenon may perhaj)S furnish an explanation of some 
j)cculiar{ties in the scoring of Bach and other composers of his 
day, and also in accounts of certain ])crformanccs on the trumpet 
which have rcad“ as fairy tales. It is probable that the clarino 
mouthpiece was one of the secrets of the gilds which has remained 
undiscovered till now. D. J. Blaikley writtfs : ‘^Ihad an oppor- 
tunity yesterday of trying tnc trumjict mouthi>icce as descril^d by 
Mahillon with the ' grain ’ or * throat,' as we would call it, ex- 
tended for about 10 cm. and terminating abruptly. With such a 
mouthpiece, used by itself without anj' trumpet, I could easily get 



, that is to say, that a continuous 


glide ranging over that compass can be made, the j^itch at any 
moment being determined by the lip ’pressure, rather than by the 
small air-column. When such a distorted mouthpiec e is fitted to a 

* See V. Mahillon, La Trompette, son histoire, sa ihiorie, sa con* 
struction (Brussels and London, 1907, pp. 29-30)* 

* See F6tis, Biographie universelle des musictens, *' Fantini." 

8 Letter to the present writer, 6th of February 1909. 
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trumpet, we have a resonator whose proper tones are disturbed 
and the notes sounded are capable of being much modified in 
pitch by the lips. For instance, wc may regard the ' d ' as either 
No. 4 sharpened or No. 5 flattened, merely by lip-action, and other 
notes in the same way." 

The compass of the three kinds of trumpets in real sounds is 
as follows : — 

For the natural trumpet witlr crooks — 




=to=^ 




For the slide or double-slide trumpet with all chromatic semitones— 

or rf 




This instrument is a non-transposing one, the music being sounded 
as written. 

For the valve trumpet- 




The material of which the tube is made has nothing to do with 
the production of that brilliant quality of tone by which the trumpet 
is so easily distinguished from eveiy other mouthpiece instrument; 
the difference is partly due to the distinct form given to the basin of 
the mouthpiece, as stated above, but principally to the proportions 
of the column of air determined by the bore. The difference in 
timbre between trum])et and trombone is accounted for by the wider 
bore and differently shaped mouthpiece of the latter instrument. 

Tonguing, both double and tj'iple, is used with great effect on the 
trumpet : this device consists in the articulation with the tongue 
of the syllables fe /ie or //-/;<? repeated in rapid succession for groups 
of two or four notes and of te-ke~ti for triplets. 


We have no precise information as to the form which the 
lituus, one of the ancestors of the modern trumpet, assumed 
during the middle ages, and it is practically unrepresented in the 
miniatures and other antiquities, though there is a miniature 
in the Bible, ^ presented in 850 to Charles the Bald, which places 
the lituus in the hands of one of the companions of King David. 
We are not, however, warranted in concluding from this that the 
Etruscan instrument was in use in the 9th century. The lituus 
or cavalry trumpet of the Romans seems to have vanished with 
the fall of the Roman Empire, for although the name occasion- 
ally finds a place in Latin vocabularies, the instrument and 
name are both unrepresented in the development of musical 
instruments of western Europe: its successor, the cavalry 
trumpet of the 15th and succeeding centuries, was evolved from 
the straight busine, an instrument traced, by means of its name no 
less tJian by the delicate proportions of its tube and the shape of 
the bell, to the Roman buccina {q.v.y The straight busines, if 
we may judge from the presentments made by various artists, 
were not all made with bores of the same calibre, some having 
the wMder bore of the trombone, others that of the trumpet. 
They abound in the illuminated MSS. of the nth to the 14th 
centuries. The uses to which they are put, as the instruments of 
angels, of heralds, of trumpeters on horseback and on foot, at 
court banquets and functions of state, form additional proof of 
their identity. Fra Angelico (d. 1455) painted angels with 
trumpets having either straight or zigzag tubes, the shortest 
being about 5 ft. long. The perfect representation of the 
details, the exactness of the proportions, the natural pose of the 
angel players, suggest that the artist painted the instrument 
from real models. 


The credit of having bent the tube of the trumpet in three 
parallel branches, thus creating its modern form, has usually 
been claimed for a Frenchman named Maurin (1498-1 515). But 
the transformation w^as really made much earlier, probably in 
the Low Countries or north Italy ; in any case it had already been 
accomplished in the bas-reliefs of Luca della Robbia intended to 
ornament the organ chamber of the cathedral of Florence where 
a trumpet having the tube bent back as just described is very 
distinctly figured. From the beginning of the i6th century we 
have numerous sources of information. Virdung^ cites three 
* In the Biblioth^que Nationale at Paris, reproduced in facsimile 
by Count Auguste de Bastard (Paris, 1S85). 

- Musica p,ciutscht und anssge^ogcn (Basd, 1511). 


kinds of mouthpiece instruments — HitFelttrumet, the Clareta, and 
the Thurner Horn; unfortunately he does not mention their 
distinctive characters, and it is impossible to make them out by 
examination of his engravings. Probably the Felttrumet and 
the Clareta closely resembled each other; but the compass of the 
former, destined for military signals, hardly went beyond the 
eighth proper tone, while the latter, reserved for high parts, was 
lik^e the clarino (sec below). The Thurner Horn was probably a 
kind of clarino or clarion used by watchmen on the towers. The 
Trummet and the Jdger Trommet are the only two mouthpiece 
instruments of the trumpet kind cited by Praetorius.* The first 
was tuned in D at the chamber pitch or Cammerton,” but with 
the help of a shank it could be put in C, the equivalent of the 
** chorton ” D, the two differing about a tone. Sometimes the 
Trummet was lowered to B and even Bb. The Jager Trommet, 
or ** trompette de chasse,” was composed of a tube bent several 
times in circles, like the posthom, to make use of a comparison 
employed by Praetorius himself. His drawing does not make it 
clear whether the column of air was like that of the trumpet; 
there is therefore some doubt as to the true character of the instru- 
ment. The same author further cites a wooden trumpet {holzern 
Trommet)^ which is no other than the Swiss Alpenhom or the Nor- 
wegian luur. The shape of the trumpet, as seen in the bas-reliefs 
of Luca della Robbia, was retained for more than three hundred 
years ; the first alterations destined to revolutionize the whole 
technique of the instrument w^re made about the middle of the 
i8th century. Notwithstanding the imperfections of the trumpet 
during this long period, the performers upon it acquired an 
astonishing dexterity. 


The usual scale of the typical trumpet, that in D, is 


m 






liruuuuu mis isuDjuineu noics 


17 18 19 20 21 


2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Praetorius exceeds the limits of this compass in the higher range 
for he says a good trumpeter could produce the subjoined notes. 
This opinion is shared by Bach, 
who, in a trumpet solo which 
ends the cantata " Her Himmcl ■ 
lacht,*' wrote up to the twentieth 
harmonic. So considerable a com- 
pass could not be reached by one 

Instrumentalist : the trumpet part had therefore to be divided, and 
each di\'ision was designated by a special name.* The part that was 
called principal went from the nfth to the tenth of these tones. The 
liigher region, which had received the name of " clarino " was 
again divided into two parts ; the first began at the eighth proper 
lone and mounted up towards the extreme high limit of the com- 
pass, according to the skill of the executant; the second, beginning 
at the sixth proper tone, rarely went beyond the twelfth. Each of 
these parts was confided to a special trumpeter, who executed it 
by using a larger or a> smaller mouthpiece. Some of the members 
of the harmonic series also received special names; the fundamental 
or first pr^er note was called FlatUrgrob, the second Grobstimme, 
the third Faulstimme, the fourth MitteJstimme. 

Playing the clarino differed essentially from playing the military 
trumpet, which corresponded in compass to that called principal. 
Compelled to employ very small mouthpieces to facilitate the 
emission of very high sounds, clarino players could not fail to alter 
the timbre of the instrument, and instead of getting the brilliant 
and energetic quality of tone of the mean register they were only 
able to produce more or less sonorous notes without power ana 
splendour. Apart from this inconvenience, the clarino presented 
numerous deviations from just intonation. Hence the players of 
that time failed to obviate the bad effects inevitably resulting from 
the natural imperfection of the harmonic scale of the trumpet 
in that extreme part of its compass; in the execution, for instance, 
of the works of Bach, where the trumpet should give sometimes 

.. A the instrumentalist could 

— only command the eleventh 

; . and sometimes * proper tone, which is neither 

M the one nor the other of 

these. Further, the thirteenth proper tone, for which ^ 
is written, is really too flat, and but little can be done 
to remedy this defect, since it entirely depends upon the 4 ^ 
laws of resonance affecting columns of air. 


* Organographia (Wolfenbiittel, 1619). 

* Musicus avroZidoKTos od$f der sick selbst informirende Musicus 
(Eiscl, Erfurt, 1738). 
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Since the abandonment of the clarino (at)out the middle of the 
iSth century) our orchestras have been enriched with trumpets 
that permit the execution of the old clarino parts, not only with 
perfect justness of intonation, but with a quality of tone that is 
not deficient in character when compared with the mean register 
of the old principal instrument. The introduction of the clarinet 
or the so-called little clarino, although it is a wood wind instrument 
played with a reed, is one of the causes which led to the abandon- 
ment of the older instrument and may explain the preference given 
by the composers of that epoch to the mean register of the trumpet. 
The clarino having disappeared before Mozart’s day, he hacf to 
change the trumpet parts of Handel and Bach to allow of their 
execution by the penormers of his own time. It was now that 
crooks began to be frequently used. Trumpets were made in F 
instead of in D, furnished with a series of shanks of increasing 
length for the tonalities of E, E7, D, pb, C, B, Bb, and sometimes 
even A. 

The first attempts to extend the limited resources of the instru- 
ment in its new employment arose out of Hampel's Inventions- 
Horn, in which, instead" of fixing the shanks between the mouth- 
piece and the upper extremity, they were adapted to the body 
of the instrument itself by a double slide, upon the two branches 
of which tubes were inserted bent in the form of a circle and 
gradually lengthened as required. This system was applied to 
the trumpet by Michael Woegcl (born at Rastatt in 1748), whose 
** invention trumpet " had a great success, notwithstanding the 
unavoidable imperfection of a too great disparity in quality of tone 
between the open and closed sounds. It is a curious fact that 
the sackbut or early trombone was merely a trumpet with a slide, 
or a draw trumpet, and that it was known as such in England, 
Scotland, Spain, Holland and Italy. Yet as soon as the powerful 
family of tenor and bass trombones had been created, the slide 
trumjiet seems to have lost its identity and to have become merged 
in the alto trombone, from which it differed mainly in the form of 
the bent tube. The slide trump''*! appears to have been re-invented 
in the i8th century according to Johann Ernst Altcnburg, or as some 
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Fig. 2 . — Modern Slide Trumpet, F to C (Besson). 


writers pul it, “ the slide was adapted to it from the trombone." 
It was mentioned in 1700 by Kunnau.^ Any one wishing to be 
convinced of this re-incarnation may compare the modern slide- 
trumpet with the original slide-trumpet or alto sackbut in the 
Grimiani Breviary,^ a MS. of the 15th century, and with K. van dor 
Straeten's reproduction of an old engraving by Galle and Stradan 
from the Encomium Musices in which the forms art? identical except 
that in the modern slide-trumpet the bell reaches the level of tlie 
U-shaped bottom of the slide. 



(From the Encomium Muaufu.) 

Fig. 3. — Slide Trumpet, i6th century. 

The slide trumpet is still used in England in a somewh.'it modified 
foriri. The slide is a short one allowing of four positions. In 1889 
a trumpet was constructed by Mr W. Wyatt with a double slide 
which gave the trumpet a complete chromatic compass. This 
instrument, which has the true brilliant trumpet tone, requires 
delicate manipulation, for the shifts are necessarily very short. 
About 1760 Kolbcl, a Bohemian musician/ applied a key to the 
bugle, and soon afterwards the trumpet received a similar addition. 
By oi)ening this key, which is placed near the !)cll, the instrument 
was raised a diatonic semitone, and by correcting errors of intona- 
tion by the tension of the lips in the mouthpiece the following 
diatonic succession wsis obtained. 

This invention was 
improved in 1801 by 
~ Weidinger, » t r u m - 
"peter to the imperial 
court at Vienna, who increased the number of keys and thus made 



> Der musikalische Quacksalber, p. 83. 

2 Brit. Mus. Facsimile, 61. pi. 9. 

^ La Miisique aux Pays-Bas, vi. 252. 

* Versuch einer Anleitung Jtur heroisch-musikalUchen Trompeter 
und Pauker-Kunst, p. 12 (Halle, 1795). 

® See Allg. musikal. Ztg. (November 1802). p. 158; (January 1803) 
p. 245; and E. Hansiicks, Gesch. des Conceriwesens in Wien' {iS6g), 
p. II9- 


the trumpet chromatic tliroughout its scale.® The instrument 
shown in fig. 4 is in G; the keys are five in number, and as 
they open one after anotlier or in combination it is possible 
to connect the second proper tone with the third 
steps, and thus produce the following succession : 


chromatic 






The number of keys was applied to fill up the 
gaps between the extreme sounds of the interval 
of a fifth; and a like result was arrived at more 
easily for the intervals of the fourth, the major 
third, &c., furnished by the proper tones of 3. 4, 

5, &c. But, though the keyed trumpet was a 
notable improvement on the invention trumpet, 
the sounds obtained by means of the lateral 
openings of the tube did not possess the qualities 
which distinguish sounds caused by the re.sonance 
of the air-column vibrating in its entirety. But 
in 1815 Stolzcl made a genuine chromatic trumpet 
by the invention of the Ventile or piston."^ The 
naturahtrumpet is now no longer employed except 
in cavalry regiments.® It is usually in Eb. The 
bass trumpet in £b, which is an octave lower, is 
sometimes, but rarely, used. Trumpets with 
pistons are generally constructed in F, with crooks 
in E and Eb. In Germany trumpets in the 
high Bb with a crook in A are very often 
used in the orchestra. They arc easier for 

cornet 4 piston players than the trumpet in F. ^ 

trumpet in Bb with combined timing and transposing slides, for 
changing into the key of A, known as the " I»roteano " trumpet, 



Fig. 4, — Keyed 
Trumpet. 

A quick change 



has been patented by Messrs Besson & Co, The transposing slide 
always remains at the correct length, and change of the tuning 
slide docs not necessitate rcadju.stment of the former. This com- 
bination slide is fitted to the ordinary valve trumpet as well as to 
the trumpet with " enharmonic " valves. Maliillon constructed 
for the concerts of the Ck)nscrvatoire at Brussels trumpets in the 
high D, an octave above the old trumpet in the same key. They 
jiermit the execution of the high trumpet parts of Handel and J. S. 
I^ach. I'hc bass trumpet with pistons used for Wagner's tetralogy 
is in Eb, in unison with the ordinary trumpet with crooks of D 
and C; but; when constructed .so as to allow of the production of 
the second proper tone as written by this master, this instrument 
belongs rather to the trombones than to the trumpets. 

(V. M.;K. S.) 

TRUmPET, Speaking and Hearing. The speaking trum- 
pet^ though some instrument of the kind appears to have been 
in earlier use, is connected in its modern form witli the name of 
Athanasius Kirchcr and that of Sir Samuel Morland^ who in 
1670 proposed to the Royal Society of London the question of 

® Robert Eitncr made a curious confusion lietween the keyed 
and valve trumpets {Klappen and Ventil^Trompete), In an article 
entitled Wer hat die Ventil-Trompeie erf unden ? {Monatshefte 
fur Musikwis&enschaft, p. 41, Berlin, 1881) he deprives Stolzel of tho 
credit of the invention of the valve in favour of Weidinger, ridicul- 
ing the notion that the keyed and the valve trumpets were not one 
and the same thing. Following up the idea in his Tonkunstler 
Lexikon, he leaves out Stolzcl's name and ascribes to Weidinger the 
invention of the valve, with a reference to his article. 

’ For tliis ingenious mechanism, sec Valve; also Gottfried 
Weber, Vher Ventilhorn und Tromhete mit 7 Ventilen, Caecilia 
xvii, 73-104 (Mainz, 1835); and Allg. musihat. Ztg. xxiii. 411 
(Leipzig. 1821); also A. Ung, " Verbesserung der Trompete und 
ahnlicher instrumente," ibid. (1815), xviii. 633, 

® For accounts of the early use of the trumpet as a signalling and 
cavalrv instnimcnt in the British army, see Sir Roger Williams, 
A Brief Discourse of V/ar, p, 9, &c. (London, 1590); Grose, Military 
Antiquities, ii. 41 ; Sir S. D. Scott, The British Army^ ii. 389^400 
(London r8^»8); and H. G. Farmer, Memoirs of the Royed Artillery 
Band (London, 1904). 
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the best form for a speaking trumpet. Lambert; in the Berlin 
Memoirs for 1763, seems to have been the first to give a theory 
of the action of this instrument, based on an altogether imaginary 
analogy with the behaviour of light. In this theory, wWch is 
still commonly pul forward, it is assumed that sound, like light, 
can be propagated in rays. This, however, is possible only when 
the aperture' through which the wave-disturbance passes into 
free air is large compared with the wave-length. If the fusiform 
mouth of the speaking trumpet were half a mile or so in radius, 
Lambert’s theory might give an approximation to the truth. 
But with trumpets whose aperture is only a foot in diameter at 
the most the problem is one of diffraction. 

In the hearing trumpet the disturbance is propagated along the 
converging tube much in the same way as the tide- wave is propa- 
gated up the estuary of a tidal river. In speaking and hearing 
trumpets alike all reverberation of the instrument should be 
avoided by making it thick and of the least clastic materials, and 
by covering it externally with cloth. (See Sound.) 

TRUMPETER, or Trumpet-Bird, the literal rendering in 
1747, by the anonymous English translator of De hi Condamine’s 
travels in South America (p. 87), of that writer’s “ Oiseau 
trompette ” {Mem, deV. cad, des Sciences^ I 74 S> P* 473), a bird, 
which he says was called “ 'rrompetero ” by the Spaniards of 
Maynas on the upper Amazons, from the peculiar sound it utters. 
He added that it was the ** Agami ” of the inhabitants of Para 
and Cayenne,^ wherein he was r wholly accurate, since those 



(After Mitchell.) 

White- winged Trumpeter (Psophin leucopkra). 


birds are specifically distinct, though, as they are generically 
united, the statement may pass. But he was also wrong, a.s 
had been P. Barr^re {France eguinoxialc, p. 132) in 1741, in 
identifying the “ Agami ” with the “ Macucagua ” of Maregrav, 
for that IS a Tinamnu {q,v,); and both still more wrongly 
accounted for the origin of the peculiar sound just mentioned, 
whereby Barrere was soon after led {Orniih, Spec. Novtim, pp. 
62, 63) to apply to the bird the generic and vulgar names of 
Psophia and “ Petteuse,” the former of which, being unfortu- 
nately adopted by Linnaeus, has ever since been used, though 
in 1766 and 1767 Pallas {Miscellanea, p. 67, and Spicilegia, 
iv. 6), and in 1768 Vosmacr {Descr, du Trompette Americain, 
p. 5), showed that the notion it conveys is erroneous. Among 
English writers the name “ Trumpeter ” was carried on by 
Latham and others so as to be generally accepted, though an 
author may occasionally be found willing to resort to the native 
‘‘ Agami,” which is that almost always used by the French. 

P. L. Sclatcr and O. Salvin in their Nomenclaior (p. 141) admit 
6 species Trumpet-Birds; (i) the original Psophia crepitans of 
Guiana; (2) P. napensis of eastern Ecuador (which is very likely 

^ Not to be confounded with the “ Heron Agami of Buifon 
(Oiseaux, ii. 382), which is the Ardea agami of other writers. 


the original “ Oiseau trompette ” of De la Condamine) ; (3) P. 
oihroptera from the right bank of the Rio Negro; (4) P. leucopiem 
from the right bank of the upper Amazons; (5) P* viridis from the 
right bank of the Madeira; and (6) P, obscura from the right bank 
of the lower Amazons near Para. And they have remarked in the 
Zoological Proceedings (18(77, p. 592) on the curious fact that the 
range of the several species ai'Tpears to be separated by rivers, a 
statement confirmed by A. R. Wallace {Geogr. Distr, Animals^ ii. 
358); and in connexion therewith it may be observed that these 
birds have short wings and seldom fly, but run, though with a 
peculiar gait, very quickly. A seventh species, P, cantatrix, from 
Bolivia, has since been indicated by W. 1-lasius {Journ, /. Ornith,, 
1884, i»p. 203-210), who has given a monographic summary of the 
whole group very worthy of attention. The chief distinctions 
between the species lie in colour and size, and it will he here enough 
to describe briefly the best known of them, P, crepitans. This is 
about the size of a large barndoor fowl; but its neck and legs an* 
longer, so that it is a taller bird. The head and neck are clothed 
with short velvety feathers; the wliolc jdumage i.s black, except 
that on the lower front of the neck the feathers arc tipped with 
golden green, changing according to the light into violet, and that 
• a patch of dull rusty brown extends across the middle of the back 
and wing-coverts, passing into ash-colour lower down, where they 
hang over and conceal the tail. The Icjgs are bright pca-greeri. 
The liabits of this bird are very wonderful, and it is iiiuch to be 
1 wished that fuller accounts of them had appeared. The curious 
1 sound it utters, noticed by the earliest observers, has been already 
I mentioned, and by them also was its singularly social disposition 
I toward.s man described; but the information sujiplicd to Biiflon 
I (Oiseaax, iv. 496--501) by Manoncour and De la liorde, which 
j has been repeated in many works, is still the best we have of the 
! curious way in which it becomes semi“domc.sticated by the Indians 
I and colonists and shows strong affection for its owners us w(*ll as 
i for their living property- poultry or sheep— though in this re- 
claimed condition it seems never to breed.® Indeed nothing can 
be positively asserted as to its mode of nidification; but its cgg.s, 
according to C. K. Bartlett, are of a creamy white, rather round, 
and about the size of bantams'. C. Waterton in his W aniieri 
(Second Journey, chap, iii.) speaks of falling in with flocks of 200 
or 300 “ Waracabas,'^ as he called them, in Demerara, but adclt u 
nothing to our knowledge of the species; while the contributions 
of Trail {Mem, Wern, Society, v. 523-532) and of Dr Hancock 
{Mag. Nat, History, 2nd series, vof. ii, pp. 490-492) as regards its 
habits only touch upon them in captivity. 

To the trumpeters must undoubtedly bo accorded the rank of ii 
distinct family, Psophiidaei but like so many other South American 
birds they seem to be the less sjnscialized dc.sccndants of an ancient 
generalized group— perhaps the common ancestors of the Pallidiu: 
and Gruidae, Tlie structure of the trachea, though different from 
that described in any Crane {q,v,), suggests an early form of the 
structure which in some of the Gruidae is so marvellously developed, 
for in Psophia the w'indpipe runs down the breast and bcUy im- 
mediately under the skin to within about an inch of the anus, 
whence it returns in a similar way to the front of the sternum, 
and then enters the thorax. Analogous instances of this forma- 
tion occur in several other groups of birds not at all allied to Ibo 
Psophiidae, (A. N.) 

TRUNK (Fr. ironc, Lat. iruncus, cut off, maimed), propcrl>' 
the main stem of a tree from which the branches spring, espo 
cially the stem when stripped of the branches; hence, in 11 
transferred sense, the main part of a human or animal body 
without the head, arms or legs. It is from this last sense that 
the term ” trunk-hose ” is derived. These were part of the 
typical male costume of the 16th century, consisting of a jxiir 
of large puffed and slashed over-hose, reaching from the 
waist to the middle of the thigh, the legs clad in the long hose 
being thrust through them; the upper part of the body was 
covered by the jerkin or jacket n aching to the thigh (sec 
Costume). The word “ trunk ” as applied to the elongated 
I proboscis of the elephant is due to a mistaken confusion of 
French trompe, trump, with ” trunk ” meaning the hollow steiv. 
of a tree. A .somewhat obscure meaning of French tronc, i,c. an 
alms-box, has given rise to the general use of “ trunk ” for a 
form of travellers’ luggage. 

TRURO, THOMAS WILDE, iST Baron (i782'-i85s), lord 
chancellor of England, was born in Lendon on the 7th of July 

® In connexion herewith may be mentioned the singular storv told 
by Montagu {Orn, Diet., Siu)pl. Art. “ Grosbeak, White- winded 
on the authority of the then Lord Stanley, afteru'ards president the 
Zoological Society, of one of these birds, which, having ai jianmtly 
esc^ed from conflnement, formed the habit of attending a pouitry- 
yara. On the occasion of a pack of hounds nmning through the 
yard, the trumpeter joined and kept up with them for nearly three 
miles ! 
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1782, Ix'ing the second son of Thomas Wilde, an attorney. 
He was educated at St Paul's School and was admitted an 
attorney in 1805. He subsequently entered the Inner Temple 
and wiis called to the bar in 1817, having practised for two 
years before as a special pleader. Retained for the defence of 
Queen Caroline in 1820 he distinguished himself by his i:ross- 
examination and laid the foundation of an extensive common 
law practice. He first entered parliament in the Whig interest 
as member for Newark (1831-1832 and 1835 1841), afterwards 
representing Worcester (i84r 1846). Ho was appointed scilicitor- 
general in 1839, and became attornex’ -general in succession to 
Sir John (afterwards Jiaron) Campbell in 1841. In 1846 he 
was apj.K)inted chief justice of the (Simmon pleas, an oflice 
he held until 1850, when he became lord chancellor, and w'as 
tTeated Baron Truro of Bowes, Middlesex. He held this latter 
office until the fall of the ministry in 1852. lie died in London 
(.»n the iTth of November 1855. His son Charles (1816- 1891) 
sua:eeded as 2nd baron, but on the death of his nephew the 
3rd baron in 1899 the title became extinct. 

1 -ord Truro was the uncle of James Plaisted Wilde, Baron 
Penzance (1816-1899), who was appointed a baron of the 
c(iurt of exchequer in iHfio, and was judge of the court of 
probate and divorce from 1863 to 1872. In 1875 he was 
appointed dean of the court of arches, retiring in 1899. He was 
created a peer in 1869, but died w'ithout issue, and the title 
became extinct. 

TRURO, the chief town of ('olchester county, Nova Scotia, 
on the S^mon river, near the head of (!obe<^uid Hay, 61 m. 
from Halifax by rail. Pop. (1901), 5993. It is an imfwirtant 
junction on the Intercolonial and Midland railw'ays, and the 
Ijiriving centre of a lumbering and agricultural district, 'i'herti 
are numerous local industries, such as engine and boiler works, 
carriage factory and milk-condensing f£u;tory. It also contains 
the county buildings and the provincial normal .school. 'Fht* 
Victoria (or Joseph Howe) Park in the vicinity is of great 
natural beauty. 

TRURO, an episcopal city and municipal borough in the 
IVuro parliamentary' division of ('ornwall, ICngland, ji m. N. 
of Falmouth, on the Great Western railway. Pop. (1901), 

1 1,563, It lies in a shallow valley at the junction (»f the small 
rivers Kenwyn and Allen in Truro river, a branch <‘.rcek of the 
great estuary of the J^al. It is built chieily of granite, with 
broad streets, through the chief of which there flows a .stream 
of water. The episcopal see was founded in 1876, covering the 
former archdeaconry of Cornwall in the diocese of Kxeter; the 
arui including the whole of the county of Cornwall, with a 
^iiiali portion of Dev<jnshire. The cathedral church of St Mary 
was begun in 1880 from the designs of John Loughborough 
1 Varson, and is among the most important modern e(x-lesiastical 
Iniildings in England. The architect adopted the ICarly J£nglish 
style, making great use of the dog-tooth ornament. 'Jlie form 
of the church is cruciform, but it is made irregular by the 
incorporation, on the south side of the choir, of the south aisle 
of the parish church, this portion retaining, by Act (»f Parlia- 
ment of 1887, all its legal parochial rights. The design of the 
cathedral includes a lofty central and two western tow'ers with 
spires, and a rich west front and south porch ; with a cloister 
court and octagonal chaf>ter-housc on the north. Among other 
notewortJiy modern institutions may be mentioned the theo- 
logical library presented by Bishop Philipotts in 1856, housed 
in a Gothic building (1871), The grammar school possesses 
exhibitioas to Exeter College, Oxford. Truro has consideral)le 
trade in connexion with the tin mines of, the neighbourhood. 
There are tin-smelting works, potteries, and manufactures 
of l)oots, biscuits, jam and clothing. Small vessels can lie 
at tlie quays, though the harbour is dry at low water; but 
large vessels can approach within three milc.s of the city. The 
Iwrough is under a mayor, 6 aldermen and 18 councillors. 
.Area, 1127 acres. 

At the time of tlie Domesday Survey Truro (Trueret, Treurok, 
'Freueru) was a comparatively small manor held by Jovin of { 
(.'ount Robert of Mortain. Its municipal charter dates from j 


Richard Lucy the chief justiciar who held the demesne 
lands and under whom the free burgesses Imd apfarently a 
grant of sake and soke, toll and team and infangenetlief. Regi- 
nald earl of Cornwall, by an utulated charter, added to these 
privileges exemption from the jurisdiction of the hundred and 
: i!ounty (V)urts and from toll throughout the county. Henry 11 . 
confirmed the grant of his uncle the said Reginald. In 1304 
Truro was con.stituted a (’oinuge U)wn for tin. In 1378 the 
sheriff reported that th<‘ town was so impoverished by pesti- 
lence, hostile invasions and intolerable payments made to 
I the king's progenitors that it was almost uninhabited and 
wholly wasted. A similar (-(unplaint was preferred in 1401 in 
! <*onseqin‘nee of which the fifteenth and tenth amounting to 
£\2 was for the three years ensuing reduced to 50s. Th<' 
i^hartcr of incorporation granted in 1589 provided for a mayor, 
recorder and steward and a i*oun(‘il of twenty capital burgesses 
and four aldermi’n. linder it the mayor and burgesses were to 
I enjoy the liberties of infangenethef, utfangenethef, sake, soke, 
I toll, team, thefbote, backberindthef and ordelf; also freedom 
from toll passage, pontage?, murage, fletage, picage, ancJiorage, 
stallage, lastagt; and tollage of Horngeld throughout England 
(‘xcept in London; they were, moreover, to be entitled in respect 
t)f their marktas to pontage, keyage, &e. The assize of bread 
and ale and wine and view of frankpledge were also granted 
and a (tourt of piepowder was to regulate certain specifn-d 
fairs. In 1835 the number of aldermen was increased to six. 
From J295 to 1SS5 'JVuro enjoyed separate parliamenlary 
j representation, returning two members. 'Fhe charter of i58<j| 

I provided that the burgesses should have power by means ol 
the common council to (‘let t them. Such was the proccdiin* 

I from 1589 to 1832 wh(.‘!i the burge.s.se.s recovered the privilege. 
Under the Redistribution of Seats Act of 1885 the representa- 
i lion of "Friiro was merged in the county. No fairs or markets 
j arc mt'Jitioned prior to 1589 when two markets, on Saturdays 
' and Wednesdays, wtTt; jirovided, also three fairs. Both markets 
I and two of the three fairs art; held. 

I Set! Virtoria Counlv lUshn'y: i ’oymvaU \ ('nnun .1 )on:ddsoii, 

I liishopyic of Truro (T902). 

! TRUSS (from (). h'r. tiHsser, trossn\ loner ^ trousscr^ to pack, 

! bind, gird up, l.ow J.iit. lorliarc, formed from (orlus, twisted, 

I Umfucre, to twist; cf. “ ton;h and “ trousers,’’ also trousseau^ 

, a bride’.s outfit, literally a small pack or bundle), a ptn^k or 
j bundle, applied specifically to a ([uantity of hay or straw lied 
I together in a bundle. A tru.ss of straw contains 36 lb, of edd 
! hay 56 It), of new hay Oo it). A load contains 36 trusses. 'J’he 
I lemi is also used generally of a supporting frame or struct iiiv, 

, especially in the construction of a roof or a bridge. It is thus 
i used as tin: name of a surgical appliance, a belt with an elasti(' 
i spring keeping in place a pad used as a support in cases of 
j hernia {q,v.), 

I TRUST COMPANY, tlie name given to a form of fiduciary 
I corporation, originally adopted in Uxe United States un(i(;r 
.state laws to accomplish financial objects not .specially provided 
for under the national banking system. The function which 
gives a trust company its name i.s to execute trusts for indi- 
viduals, I'states and corporations. In the United States, 
however, these functions have been extended to include many 
of those of commercial banks receiving deposits payable on 
demand and subject to check. The? rektions between trust com- 
i panics and their depositors are based, however, upon different 
principles from those between the bank and its client (sec Banks 
AND Banking). The larger trust companies prefer deposit 
accounts which, even when .subject to check, are not actively 
draw'n upon. The fact that they pay interest on such deposits 
absolves them from the obligation to extend accommodation 
by w’ay of loans, except upon collateral security. Hence out 
of the difference in their relation.s wdth depositors grow.s a differ- 
ence in the character of their inve.stments, which are usually 
in loans on stock ex(?hangc scjcurities and not on commer- 
cial paper di.scounted. In New' York they arc prohibited 
from directly discounting commercial paper, but not from 
buying it. 'I'he rate of interest paid r>ii demand deposits i.s 
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usually 2 % for small accounts^ and 3 % for large accouiitsj! lor 
lime deposits it is sometimes more. 

Tn the administration of estates for private individuals, the 
trust company has taken the j)lac€? to a large extent of individual 
attorney’s. The trust company has the advantage of corfkxrate 
rasponsibiiity, whicli involves continuous life, and of proper offices, 
fiix proof safes, and special employees in each department devoting 
thc'ir lime and attention exclusively to their special functions. 
Tnv(\stment« for estates are limited by law, like savings bank invc.st- 
ments, to certain olnases of securities, and a trust company has 
little temptation to violate such laws. It is cu.slomary, morex)ver, 
for investments of trust funds to be made by authority of the board 
of directors, thus protecting the estate against the uncertainties of 
individual judgment. 

The trust company has found a special field in America os agent 
of railway and industrial corporations in the issue, transfer and 
exchange of securities. For those purpo,ses it has an organized 
system, tested by ex3)cricncc, more perfect in its oiicration and less 
expensive than each corporation could organize for itself separately. 
As trustee for the bondholdcTs under a railway mortgage, for instance, 
it becomes the duty of the trust company, in case of default in pay- 
ment of interest on the bonds, to take steps to foreclose the mortgage 
and protect the bondholders. Trust companies have sometime.*^ 
been named as receivers of failed banks. 

The big industriai combinations in America have contributed to 
the business of the trust companies as registrars or transfer agents for 
oa]»ital slock, agents for the is.siie of bonds ami payment of interest 
thereon, agents for underwriting and distributing now socurities, 
tind depositories of securities and* cash under plans of reorganization 
or while held dn escrow, in the case of the reorganization of the 
tobacco com|»auies, in the autumn of 1904, securities aggregating 
about $000,000,000 passed through the hands of the trust company 
charged with the? work; and while this was the largest single opera 
tion of its kind, it is typical of many similar operations resulting 
from the activity in the creation of new companies in Ami'tica wliich 
bring business to trust companies. 

The attractions offered by the trust company to the unn-commer- 
cial depositor by the payment of interest on lus deposit built up 
the dejiosit balance.s of trust companies rapidly after 189b. Their 
comjiutition in this respect with national banks soon led to bid. ohort 
to compel tru.st companies to keep cash reserves against their 
dejiosits. This demand was resisted for a while, but in 1903 a rule 
was made by the New York Clearing House requiring trust companies 
to ke(*p certain reserves. The alternative was to withdraw from 
the Clearing House, and this all but a few did. The New York 
legislature, however, at the session of iqob, passed an act reciuiring 
trust companies in New York city to establish within f^d ilaies 
reserve.s of 15% of their deposits, of which only was required 
to b(? currency, 5% might be on dejiosit in another banking institii 
tion, and 5% mi'gnt be kept in certain classes of bonds. 

'ri>e experience of the panic of 1907 developed several weaknesses 
in the position of the trust companies, and in New York led a sjiecial 
commission appointed by Governor Hughes to recommend mucli 
stronger reserves. The fact that the tnist companies relied upon 
tlic national banks to meet the heavy demands upon them for cur^ 
rency doubled the strain imposed on the national banks of New 
York city, and the isolation of the trust companies through their 
withcbaw’al from the Clearing House in 1903 made it difficult to 
bring about co-operation in support of those Which were subjected 
to severe runs. Between the 22nd of August amd the 19th of Decem- 
ber 1907 the dcjiosits of the trust coinjianies of New York declined 
hy the sum of more than §275,000,000 while deposits in national 
banks increased about $50,000,000. 

The number, resources and activities of trust companies have 
shown a rapid development In New York the general law under 
wliieh companies can be formed without a special act date.H only 
fix>m 1 887 , but several companies ante-date this law. Tlie following 
tigures'* from reports made to llic comptroller of the currency speak 
for themselves. 

* The table, it may be observed, rejiresents only the number of 
companies HpoHin% and not tilie number actually in existence. 
Kirkhridc and Sterrett, for example, give the uumlier of trust 
companies in th? i nited States on the 1st of January 1905 a.s 1427 
or more than twice the number given here for 1905, On this point 

the comptroller of the treasury in 1905 said ; “In order to obtain 
this information [from institutions other than national lianks] the 
comptroller is necessarily dependent upon the courtesy of officers of 
different statok. and upon individual banks in states tlic laws of 
wliich states dtsWiot provide for compilation of data of tliis character 
. . . Each year one or more slates formc?rly without adequate 
provision for obtaining and corapihi^ i^ejiorts of banks incorporated 
under their laws, have through legislative enactment, }>laoed such 
liaiik.s under the supervision of an official whose duty it is to 
receive and tabulate the rcjiorts so required, which information is 
placed at the disposal of the comptroller. Every year this office 
uM^tis^by enabled to publish official, and honce more reliable 
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3otli June.' 

Number. 

Capital. 

Individual Ueposits. 




$ 

X89X 

171 

79,392,889 

355,330,080 

1897 

251 

106,960,253 

566,922,205 

1900 

290 

I26,930,8!j5 

1,028,232,407 

1901 

3.54 

137.361.704 

1,271,081,174 

1902 

417 

« 79 . 73*.583 

1,525,887,493 

1903 

531 

233.807,735 

1.589,398,796 

1904 

5«5 

237,743,488 

1,600,322,325 

1005 

683 

243,133,622 

1,980,850,737 

1906 

74 - 

308 , 384 ,,.v 

2,008,937,790 1 

.1907 

1 794 

276,140,081 

2,o(,l,£a3,035 


Approximately half of the deposits in United States trust companies 
arc in the state of New York, the number of such companic?s in New 
York about the 3 nth of June 1907, being 88, with a capital of 
$67,850,000, and deposits of $1,020,678,220. The next highest 
states in amount of dev>osils were Pennsylvania, whh 328 companies, 
with capital of $103,953,067 and dcfiosits of $381,397,305 ; and 
Massjichusetts, with 46 companies, with capital of $16,677,000 
and dej)o.sits of $I79,278,43(). 

i See Kirk bride and Sterrett, The Modern Trust Company (.\cw 
York, 190.5). (C. A. C.) 

TRUST and TRUSTEES, in tlie Jaw of equity. In Roman 
and English law alike that legal relation between two or more 
persons implied in the word trust was of comparatively late 
growth. The trust of English law is probably based upon a 
I (tombination of the Roman conceptioas of usus and fideicom- 
I missum. To usus is poi^haps due the nantc as well as tbe idea 
I of that right over property, co-ordinate with the rig^it of the 
nominal owner, possessed by the person having the use. To 
fideicommissum apj>ears to be due the name as well as the idea 
of that confidence reposed in another which is the essence of 
the modern trust. Usus was in Roman law a personal servitude, 
or right of one person over the land of another, confined to his 
personal wants and without the right to the produce and 
1 profits which ususfructus carried. It has little in common 
i with the use of English law but the name and the conception 
, of a dual ownership. The fideicommissum is more important 
' (see Roman Law). By the legislation of Justinian the law of 
I U^ata was jiracrtically assimilated to that of fideiconunissa. 
The only thing that distinguished the one from the other v.^as 
the mode in which the gift was made : if by words of direct 
bequest it was a legaium, if by precatory words a fideicom- 
missum. It may be noticed, as an illustration of the course 
afterwards taken by the law in England, that fideicommissa in 
favour of the Church were so far favoured over others that if 
paid over by mistake they could not Ini recovered. In addition 
to usus and fideicommissum, the Roman division of ownership 
into quiritary and bonitary (to use words invented at a later 
time) may perhaps to .some extent liave suggested the English 
division into legal and equitable estate. The two kinds of 
ownership were amalgamated by Justinian. The gradual manner 
in which the beneficiary became subject to tbe burdens attai^hing 
to the property of which he enjoyed the benefit was a feature 
common to both the Roman and the English system. 

XJse in Early English Law. — The u.se or is said to have 

been the invention of ecclesiastics well acquainted with lioxnan 
law, the object being to escape the provisions of the laws against 
Mortmain by obtaining the conveyance of an estate to a friend on 
the underwStancling that they shonld retain the use, i.e. the actual 
profit and enjoyment of the estate. Uses were soon extended to 
other puiqioses. They were found valuable for thedefeat of emdkors , 
the avoiding of attainder and the chargtx^ of portions. A use had 
also the advantage of being free from the incidents of feudal tenure : 
it could be alienated inter vivos by secret conveyance, and could be 
devised by will. In many cases the fcoffioc * to uses, as he was called, oi 
the person seised to the use of another, seems to have been s]>eciall>' 

® Use seems to be an older word than trust. Its first occurrence 
in statute law is in 7 Ric. II. c. rz, in the form oeps. In Littleton 
** confidence ** is the word employed. The Statute of Uses seems 
to regard use, trust and confidenoc as synonymous. According tc 
Bacon, it w’as its permanency that distinguished the use from the 
trust, 

^ Feoflment, though the usual, was not the only mode of con\'cv- 
ance to uses. The i^eamble of the Statute of Uses mentioos fine& 
and recoveries, and otfher assttrances. 
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( ho‘ot.‘n on account of his rank and station, \^hich uroukl enable 
him to defy the common law and ptx>tect the estate of his cestui 
ifue or the person entitled to the beneficial enjoyment. The 
act of I Ric. II. c. 9 was directed against the choice of such persons. 
This alienation of land in use was looked upon with great disfavour 
by the common law courts, in whoso eyes the cestui que use was only 
a tenant at will. Possibly the ground of their refusal to recognize 
uses was that the assizes of the king’s court could only be granted 
to persons who stood in a feudal relation to the king. The denial 
of the right followed the denial of the remedy. The use was on the 
other hand supported by the court of chancery, and execution of 
llie confidence rejwsed in the feoffee to uses was enforced by tJie 
court in virtue of the general jurisdiction which as a court of con- 
science it claimed to exercise over breach of faith. Jurisdiction was 
no doubt the more readily assumed by ecclesiastical judges in favour 
of a system by which the Church was generally the gainer. A double 
ownership of land thus gradually arose, the nominal and ostensible 
ownership — the only one acknowledged in the courts of common 
law — and the beneficial ownership ])rolected by the court of chaii- 
cers'. The reign of Henry V. to a gival extent corresponds with that 
of Augustus at Rome, as the ))oint of time at which legal recognition 
was gi\^n to what had ])reviously bc*en binding only in honour. The 
means of bringing the feoffee to’uses before the court was thc‘ writ 
of subpoena, said to have been invented by John de Waltham, 
l>ishop of Salisbury and master of the rolls in the reign of Richard II. 
Hy means of this writ the feoffee to uses could be compelled to answer 
on oath the claim of his cestui que use. The doctrine of the court 
of chancery as to the execution of a use varied according as there 
was transmutation of possession or not. In the former case it was 
unnecessary to prove consideration; in the latter, generally a case 
of l)argain and sale, the court would not enforce the use unless it 
was executcil in law — that is, unless there was a valuable considera- 
tion, even of the smallest amount. Where no consideration could 
lie praved or implied, the use resulted to the feofior. 'Phis theory 
led to the insertion in deeds (especially in the lease of the lease 
and release period of conveyancing) of a nominal consideration, 
generally five shillings. Lands either in possession, reversion or 
remainder could Ikj granted in use. Most persons could be feoffees 
to uses. The king and corporations aggregate were, however, 
i xcot>tions, and were entitled to liold the lands discharged of the use. 
On the accession of Richard III., who from his position of authority 
had been a favourite feoffee, it was necessary to pass a special 
act (i Kic. III. c. 5), vesting the lands of which he had l>ccii feolfce 
either in his co-f(^oVf(?es or, in the absence of co-fcoffets, in the cestui 
(|ue use. The practical convenience of uses was so ol>viou.s that it 
is saitl that by the rt'ign of Henry VII. most of the land in the king- 
dom was held in use. I'he freedom of uses from liability to forfeiture 
for treason must have led to their general adoption during tlic Wars 
of the Koses.^ Tin? secrecy with which a use could be transferred, 
contrary as it wa.s to the publicity required for livery of beisin 
(7.7*.) a{ common law, led to the interference of the lcgi.slattiro on 
several occasions botw'een the reig^ of Richard II. and Henry Vlli., 
the general tendency of the liegislation being to make the cestui 
(flic use more and more subject to the burdens incident to the owner- 
ship of land. One of the most important statutes was the Statute 
of Mortmain (15 Hie. 11 . c. 5), forbidding evasion of the Statute 
De Religiosis of Edwani 1 . by means of feoffments to uses. Other 
acts enabled the cestui que use to transfer th<! u-se without the 
concurtence of the feoffee to uses (i Ric. Ill, c. i), made a writ of 
formedon maintainable against him (i Hen. VII. c. i), nmdered his 
heir liable to wardship an<l relief (4 Hen. VII. c. 17), and his lands 
liable to execution (19 Hen, Vil. c. 15). At length in 1535 tlie 
famous Statute of Uses (27 Hon. VIII. c. 10) wa.s pa,s»ecl.- The 
j)reanible of the statute enumerates tlie mi.schiefs wliich it was 
considered that the universal prevalence of uses had occasioned, 
among others that by fraudulent feoffments, fines, recoveries and 
other like assumnees to uses, confidences and trusts lords lost their 
ieuclal aids, men their tenancies by the curtesy, women their dower, 
manifest perjuries in trials were committed, the king lo.st the profits 
of the lands of persons attainted or enfeoffed to the use of aliens, 
and the king and lords their rights of year, day and waste, and of 
escheats of felons' lands. To remedy tliis state of things it was 
enacted, inter alia, that, w^herc any person was seised of any here- 
clitamonts to the use. confidence or trust of any other person by 
any means, the person having such use, confidence or trust should 
be"st?izcd, deemed au(' adjudged in law'ful seisin, estate and passes- 
sion of such hereditaments. Full legal remedies were given to 
the cestui que use b\’ the statute. He was enabled to distrain 
for a rent'Charge, to have action, entry, condition, See, The effect 
of this enactment was to make the cestui que use the owner at law 
a.s well as in equity (as had been done once before under the excep> 
ticmal circumstances which led to i Ric. III. c. 5), provided tliat 


‘ The use, as in later tiroes the trust, w'as, however, forfeited to 
the Crown on attainder of the feoffee nr trustee for treason. 

- It was adopted in Ireland exactly a century later by 10 Car. I. 
c, 1 (Ir.). The law of uses and trusts in Ireland is practically the 
same as that in England, the main differences being in procedure 
rather than in substantive law. 


the nse was one which before the statute would have been enforced 
by the court of cliancery. For some time after the passing of 
tho statute an equitable as distinct from a legal estate did not 
exist. Hut the somewhat narrow construction Of the statute by 
the common law courts in Tvrrol’.s case'* (1557) enabled estates 
cognisable only in equity to be a;',aiii created. In that case it was 
held tlmt a use upon a use couKl not be executed; therefore in a 
feoffment to A and his heirs to the use of B and his heirs to the 
use of C and his heirs only the first use was executed by the statute. 
The use of B being oxecute<1 in him, that of C was not acknowledged 
by the common law judges; but equity regarded C as beneficially 
eniiiled. and his iulercsL as an equitable estate held for him in 
trust, corresj)ondmg to that which li would have had before the 
statute. The position taken by the Court of ('hanccr>" in trusts 
may be compared w ith that taken in Mortgage {q,v.) . The J udicature 
Act 1873, while not going as far as the Statute of Uses and com- 
luning the legal ami equitable estates, iiuikcs equitable rights 
cognisable in all courts. From the decision in Tyrrel's case dates 
the whole modern law of iis(‘s and trusts. In modern legal language 
use is restricted to the creation of legal estate under the Statute 
of Uses, trust is confined to the equitable estate of the cootui que 
trust or bonoliciary. 

Uses stnee Statute of Uses is still the basis of con- 

veyancing. A grant in a ileocl is still, after the alterations in the 
law made by the Conveyancing Act 1881, made "to and to the 
use of A." The statute docs not, however, apply indiscriminately 
to all cases, as only certain uses are executed by it. It docs not 
apply to leaseholds or copyholds, or to cases w'licre the grantee to 
use, s is anything more than a mere pas.sivc instrument, e.g. where 
there is Kny direction to him lo sell the property. Tlie seisin, too, 
to be executed by the statute, must bo in another tlian him who 
has the u.se, for wliexc A is seised lo tlie use of A it is a common law 
grant. The ditlerence is important as far as regards the doctrine 
of J'ossession (q.v.). Constructive possession is given by a deed 
operating under tlie statute even before entry, but not by a common 
law- grant, until actual receipt rif rent by the grantee. I'lie operation 
of the Statute of Uses \va.s supulementecl l>y the Statuiu of Inrol- 
inents and that ol Wills (sec Will). Tlu* Statute of Inrolments 
(27 Hen. VI 11 . e. i(») enacted that no bargain and sale should pas.s 
a freehold unli'ss by deed indented and enrolled within six months 
aftw itfi date in one ol the courts at Westminster or with the custos 
fotulofum of the county. As llie siatiite referreil only to freeholds, 
a bargain and .s^ili' of a leasehold inieresi passed without enrolment. 
Convevancers took advantage ol this omission (whether intentional 
or not) in the act. and the practical effect of it was to introduce a 
mode of secret alienation of real profierty, Die lease and rekase, 
wldch was the general iorm of conveyance up to 1845, (See CoN- 
VKYANC.iNG.) Thus the publicity of traiLsler, which it was the 
special object of the Statute of Uses to effect, was almost at once 
defeated. In addition to the grant to uses there were other morlesi 
of conveyance under tlie statute which are now obsolete in practice, 

\ iz., the covenant lo stand seised and the bargain ami sale. Under 
the sbitute, as before it, tho use has been found a valuable means 
of limiling a remainder lo tlit^ person creating the use and of malting 
an estate take (diect in derogalicm of a former estate bv mc^ans of 
a .shifting or springing use. At common law u freeholcl could not 
be made to commence in futuro\ but this cml might be attained by 
a shifting iLse, such as a grant (common in marriage Hettlcments) 
lo A to the asc of li in fee .simple until a marriage, and after the 
celebration o£ the marriage to other uses. An exanqile of a springing 
use would be a grant to A to such uses as B should appoint and in 
default of and until appointment to C in fee simple. 'Juie difficulty 
of deciding where the seisin was during the Husjiension ol the use 
led to the invention of the old theory of scintilla juris, or continued 
])os»ibility of seisin in the grantee to uses. This tlieory wa.s abolished 
hy Z3 Sc 24 Viet. e. 38, wliich enacted tiiat all uses should take effect 
by force of the estate and .seisin originally ve.sied in tike person 
seined to the uses. The most frequent instances of a springing u.se 
are powers of aiqiointuKmt, usual in wills and settlements. There 
has been much legi.slation on the subject of powers, the main effect 
of which lias been to give greater facilities for their execution, release, 
or abandonment; to aid their defective execution, and to abolish 
tlie okl (fix; trine of illusory appointments. 

Trusts , — A trust in English law is defined in Lewin^s Law of 
Trusts, adopting Coke’s definition of a use, as a confidence 
reposed in some other, not issuing out of the land, but as a thing 
collateral, annexed in privity to the estate; of the land, and to the 
person touching the land, for which cestui que trust has no 
remedy but by subpoena in Chancery.’’ The term trust or trust 
estate is also used to denote the beneficial interest of the cestui 
ue trust. The term truster i.s not used, as it is in Scotland, to 
enote the creator of the trust. A tru.st has some features in 
common with contract {q,v,)) but the great difference between 
them is that a contract can only be enforced! by a party or one. 
in the position of a party to it, while a trust can be, and generally 
'Dyer' ^ Repay ts, 155a, 
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iS; enforced by one not a party to its creation. It has more 
resemblance to fideicommusum. But the latter could only 
be created by a testamentary instrument, whilst a trust can be 
created eitfier by will or inter vivos \ nor was there any trace in 
Roman law of that permanent legal relation which is suggested 
by the position of trustee and cestui que trust, "rhe heir, too, in 
Roman law was entitled, from a.d. 70 to the reign of Justinian, 
t(» one-fourtli of an keredilas fideicommissaria as against the 
beneficiary, while the very essence of the trust is its gratuitous 
character. Trusts may be divided in more than one way, 
according to the ground taken as the basis of division. One 
division, and perhaps the oldest, as it rests on the authority of 
Bacon, is into and special^ the first being where the trust 
is simply vested in a trustee and the nature of the trust left to 
construction of law ; the second where th(^rt^ is an act to be per- 
formed by the trustee. Another division is into lawful and 
unlawful, and corresponds to Bacon’s division into intents or 
('onfidences and frauds, covins or collusions. A third division 
is into public and private, A division often adopted in modern 
textbooks and recognized by parliamtait in the Trustee Act 1850, 
is inU) express, implied and constructive. An express trust is 
determined by the person creating it. It may be either executed 
or executory, the former where the limitations of the Cfiuitable 
interest arc complete and final, the latter where such limitations 
are intended to serve merely a.s minutes for perfecting the .settle- 
ment at some future period, as in the case of marriage articles 
drawn up as a basi.s of a marriage settlement to be in conformity 
with them. An implied tru.st i.s founded upon the intention of 
the person creating it; examples of it are a resulting trust, a 
precatory trust, and the trust held by the vendor on behalf of the 
purchaser of an estate after contract and before con\T)'ance. 
In this case the vendor is sometimes called a trustee sub inodo 
and the purchaser a cestui que trust sub modo. A constructive 
trust is judicially created from a (consideration of a person’s 
conduct in order to .satisfy the demands of ju.stice, without 
reference to intention, llu* distinction between an implied 
and a constructive trust is not always very consistently main- 
tained. 'I’hus the position of a vendor towards a purchaser 
after contract is sometimes called a (constriKctivc trust. The 
pre^sent law governing trusts nssts upon the* doctrincjs of equity 
as altered by legislation. 'J'he law was (con.solidated by the 
Trustee Act 1893 and .some subsequent amending statutes. 
Its great importance has led to its becxjming one of the most 
highly developed departments of (equity. 

Who may he a Trustee or Cestui que I'rust, --'riio Tiuxlrm trust is 
considerably more extensive in its operation than the ancient use. 
Thus the Crown and coqiorations aggregaU^ can be trustees, and 
personalty can held in trust, 1 Provision is made by the Municij»al 
Corporations Act 1882. for the administration of charitable and 
si^ecial trusts by municipal corporations. 'Phere arc ciirtjiin persons 
who for obvious reasons. evc*n if n(»t legally distpialified, ought not 
to be appointed trustees. Such are infants, lunaties, ]>crsoii.s 
domicilea abroad, felons, bankrupts and cestuis que trusfrnt, Tlu' 
appointment of any such person, or the falling of any existing tnistee 
into such a position, is generally ground for applitation to the court 
for ai»pointment of a new trustee in his place. Any (»ne may bt* 
a ccistui (jue trust exct»pt a corporation aggregate, which cannot 
be a cestui que trust of real estate withcnit a licence from the Crown. 
I'or the Public Trustee. s(*e below. 

Creation and Extinction of the 'Trust. -A trust may iH'^cnsatCHl 
either by act of a party or by operation of law. Where, a* trust is 
created l>y acl of a party, the creation at common law need not he 
in writing. The Statute of Frauds altered the common law by 
enacting that all declarations or creations of trusts or confidences 
of any lands, tenements or hereditaments shall l)e manifested and 
proved by some writing, signed by the party wdio is by law enabled 
to declare such trust, or by his last will in ^vriting^ or else they sliall 
be utterly void and of none effect. Trusts arising or resulting by 
implication or construction of law arc excepted, and it has been 
held that the statute apulit^s only to rc^al estate and chattels real, 
so that a trust of personal chattels may still lx» declared by parol. 
1 'he declaration of a trust by the Crown must be by letters patent. 
Trusts created by will must conform to the requirements of the Will 
Act (sec Will). Except in the case of charitable tnists, the cestui 
(JUG trust must be a definite person. A trust, for instance, merely 
for keciping up family tombs is void. Alteration of the trust e.state 
by appointment of a new trustee could up to i8(io only be made 
w'here the instrument creating the trust gave a power to so appoint, 


or by order of the court oi chancery. But now by s. 10 of ilu' 
Trustee Act 1893 (superseding Ix)rd St Leonard.s's Act of 1800 
and the Conveyancing Act 1881), the surviving or continuing trustciv 
or trustees, or the personal representative of tl)e last surviving or 
continuing trustee, may nominate in writing a new trustee or new 
trustees. On such appointment the numlxir of trustees may ln> 
increased. iCxisling trust(.tes may by deed consent to the dischargt^ 
oi a trustee? wishing to retire. Trust jiroperty may be vested in 
new or continuing tru.stet's by a simple decia ration ' to that effect. 
Also a s(iparate set of trustees may bo appointed for any i>art of 
the property held on distinct trusts. Trusts created by operation 
of law are tho.s(? wliich are th(? (effect of the application of rult‘s of 
equity. They include resulting and constructive trusts. A re.sult- 
ing trust is a species of implied trust, and consists of so much of 
the equitable interest as is undisposed of by the instrument creating 
the trust, which is said to result to the creator and hi,s repre.sentative.s. 
An example is the purchase of an estate in the name of the purchaser 
and oth(!rs. or of others only. Here the beneficial interest is the 
purchaser’s. An example of a constructive tru.st is a renewal of 
a lea.se by a trust ee in liis own name, where the trustee is held to 
be constructively a trustee for those ititerc.sted in the iKjnoficiiil 
term, lic.sides being duly created, it is necessary tor the validity 
of the trust tliat it should he a law ful one. An unlawful tnjsl is 
one which contravenes thi* policy of the 1 iw in any respect, Examples 
of such trusts are trusts for a coqmratioii without licence, for e 
perpetuity, and for purq>o.ses subversive of morality, .such as trusts 
for illegitimate children to be htJreaftttr bom. Superstitious us« s 
also fall under this head. Tlu're are also certain trusts which are 
I avoided by statute under particular circumstances, such as scttlo- 
I iiicnts in fraud of creditors (see IfANKKUPTCY). The law cannot bo 
I evaded by attempting to constitute a st:cret trust for an unlawful 
: purjjose. ’ If an estate be devis(‘d by w’ords prima facie carrying 
the beneficial interest, with an understanding that the devisee will 
hold the e.state in trust for such a purpose, ho may be conipelk?d 
to answ^er as to the .secret trust, and on acknowledgment or proof 
. of it there will be a resulting trust to the heir-at-law. in the 
of an advow.son su.specttxl to be held for the benefit of a Roman 
(atholic 3>alron, there is a special enactment to the same effect 
(se(? (hiAKic ImuIvDit). Tiie rules of equity in charitable trusts 
are less strict tlian tho-se ado])ted in })rivate tnists. I’haritablo 
trusts must be lawful, r.g. they mu.st not contravem* the Statiilt s 
of Mortmain; a wid(?r latitude of construction is allowe<l in 
order to carry out the intentions of tlu* founder, and they will not 
l)e allowed to fail for want or uncertainty of objects to be bcncliti d. 
'I'hc court, a})plyiiig the doctrine of cy prds (q.v,), will, on failun* ol 
I the original grountl of the charity, apply the funds as nearly as 
pos.sible in the .same maimtT. On this principle gifts originally made 
for purtily charitable pin*])Oses have been extended to educational 
purposes. Further, trustees of a charity may act by a majority, but 
<»rdinary trustees cannot by the act of a majority (unless specially 
j empowered .so to do) bind a di.sHenting minority or the tru.st property, 
i A trust esta te is subject as far as possible to ilie rules of law applic- 
I able to a legal estate of a corresponding nature, in pursuance of 
the maxim, " Equity follows the law’." 1 'liuR trust property is 
as.sets for payment of dclits, may be taken in execution, passes to 
I creditors in i>aiikruptcy, and is subject to dower and curte.sy, to 
I the rules against pcqietuities, and to tlie Statutes of Limitation. 

‘ 1'hisHs.similat.ion of the legal and equitable estates has been produced 
j ]>artly by judicial decisions, partly by legislation. A trust is extin- 
I guisbed. as it is cn'ated, either by act of a party or by operation 
i of law. An example of the former mode of extinction is a reh ase 
i by deed, lh(J general means of discharge of a trust<?e W'hcn the jnir* 
j ])bses of the trust have been accoinpli.shcd. F.xtinction by operation 
I of law' tak(w place wdum there is a failure of the objects of the trust ; 
if the ce.stiii (jut' trust die iniesUitt' without heirs or next oi 
kin, the propert>’, by the IntCvStates Estates Act 1884, escheats in the 
same manner as if it were a legal estate in corporeal hereditaments. 
Equitable interests in nial estate abroad are as a rule subject to 
the lex loci rei sitae, and an English court has no jurisdiction tn 
enforce a trust or settle a scheme for the administration of a charity 
in a f(»reign countn'. An English court has, however, jurisdiction 
to administer the trusts of a will as to tin* wdiolc real and personal 
t'state of a testator, (?ven though only a very small part of the estate, 
and that wholly personal, is in England. 'Phis was decid'Sd by the 
•' House of Lords in a w(’ll- known cast' in 188s {Ewin^ v. Orr-Iiwinn. 
UR. 0. A.C. .^4). 

Eights and Dufies of the Trustee. — The principal general pro}K.Tties 
of the office of trustee art' thes(? ; (i) A trustee liaving once accepted 
the trust cannot afterwards renounce. (2) He cannot delegate it. 
but an inconvenience which formerly attached to dealings wdth 
trustees and trust property, in consequence partly of this rule, and 
partly of the lialnlity of jxirsons dealing with trustees to see that 
money paid to them was properly applied, was largely obviated 
by s. ’17 of the Tnistee Act 1893 (replacing s. 2 of the Trustee A<'r. 
1888), which in effect provides that a trustee may appoint a solicitor 
to lx; his agent to receive and give a discharge for any money or 
valuable consideration or properly receivable by the trustee.* under 
the trust, by permitting the solicitor to have the custody of and 
to produce a deed having in the bodv thereof or endoi-sed thereon a 
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rc^^ipt for the consideration money or other consideration, the deed 
t)cing executed or the endorsed receipt beiilg signed by the trustee; 
and a trustee is not chargeable with breach of trust by reason only 
of his having made or concurred in making any such appointment; 
and the producing of any such deed by tlic solicitor is a sufficient 
authority to the person hable to pay for his paying to the solicitor 
without the solicitor producing any separate or other direction or 
authority in that behalf from the trustee, (jt) In the case of co- 
trustees the office must be exercised by airthe trustees jointly. 
(4) On the death of one trustee there is survivorship : that is, tfiv. 
trust will pass to the survivors or survivor. (5) One trustee shall 
not be liable for the acts of his co-trustec\ (6) A trustee shall derive 
no personal benefit from Uie trusteeship. 'I'hc oliice cannot be 
renounced or delegated, because it is one of personal confidence. 
It can, however, be resigned, and legislation has given a retiring 
trustee large po^l’e^s of appointing a successor. The liability of one 
trustee for the acts or defaults of another often raise.s very difficult 
questions. A difference is made Ijctween trustees and executors. 
An executor is liable for joining in a receipt pro forma, as it is not 
necessary for him to do so, one executor having authority to act 
without his co-cxecutor; a trustee can show that he only joined 
for conformity, and that another received the money. The ruie 
of equity by which a beneficiary who consented to a breach of trust 
\^'as liable to indemnify the trustees t<» the extent of his interest 
]ias taken definite statutory .shape in s. 45 of the Trustee Act 189.] 
(replacing s. 0 of the Trustee Act 1888), which enacts that when a 
trustee commits a breach of trust at the instigation or request or 
>vith the consent in writing of a beneficiary, the High Court may, 
il it thinks tit, and notwithstanding that tlu? beneficiary is a married 
woman entitled for her separate use and restrained from anticipation, 
make such order as to the court seems just for impounding all or 
any part of the interest of the beneficiary in the trust estate by way 
of indemnity to the tnistee. Thu rule that a trustee is not to lienefil 
i»y his office is subject to some exceptions. He may do so if the 
instrument creating him trustee 8])ecially allows him remuneration, 
as is usually the case where a solicitor is apjiointed. 'I’lie main duties 
of trustees are to place the trust property in a proper state of security, 
10 keep it (if personalty) in safe custody, and to properly invest and 
distribute it. A trustee must be careful not to place him.self in 
a position where his interest might clasli with his duty. As a rule 
lie cannot safely purchase from his cestui tpie trust wliilc the fiduciary 
relation exists between them, investments by tnistees demand 
special notice. The Trustee Act 1893 has consolidated the law on 
tiiis point, and provides, as it were, a code or charter of investment 
authorizing trustees, unless expressly forliiddon by the instrument 
(if any) creating the trust, to mvost trust funds in various modes, 
of which the more important are as follows : in any of the parlia- 
mentary stock.s or public funds or governinent securities of the 
rnited Kingdom; on real or heritable sicurilies in Gnuit Uritain 
or Ireland; in stock of the Dank of Englanci or the Bank of Ireland; | 
in India % stock and India 3 stock; in any .securities, the ! 
interest of "which is for the time being guaranteed* by parliament; I 
in consolidated stock created by the London County Council; in I 
llu* debenture or rent-charge or guanintwcl or j)rcference stock oi 
any railway company in Great Britain or Ireland incorporated by 
>pei:ial act of parliament, and having during each of the ten years last 
pa.st before the date of inve.stment paid a dividend at the rate of 
not less than j; % on its ordinary stuck ; in the debenture stock of 
any railway company in India, the interest on which is jmid or 
guaranteed by the secretary of state in council of India; in the " B " 
annuities of the Eastern Bengal, the Eiist Indian and the Sind, Pun- 
jab and Delhi railways; and also in deferred annuities — comprised 
in the register of holders of annuity Class 1>. and annuities comprised 
in the register of annuitants Class C of the East Indian Kailway 
Company; in the stock of any railway company in India upon which 
a fixed or minimum dividend in sterUng is paid or guaranteed by 
the secretary of state in council of India, or upon the capital of whicli 
the interest is so guaranteed; in the debenture or guaranteed or 
preference stock of any company in Great Britain or Ireland estab- 
lished for the supply of w'ater for profit, and inco^jorated by special 
act of parliament or by royal charter, and having during" each of 
the ten years last past before the dab- of investment paid a dividend 
of not le-ss than 5 % per annum on its ordinary stock; in nominal 
or inscribed stock issued, or to be issued, by the corp<jrati(m of any 
municipal borough having, according to the Vetunis of the Ia.st census 
]>rior lb the date of investment, a population exccc<ling 50,000; or 
by any countv council under the authority of any act of parliame nt 
or provi.sionaf order; in any of the slocks,* funds or securities for the 
time being authorized for the investment of cash under the control 
or subject to the order of the High Court, Trustee.s may from time 
to time vary any such investments for oth(?rs of an authorized nature. 
Thu statutory* power to invest on real securities does not, of course, 
authorize the purchase of realty; but by s. 5 of the Trustee Act 1893 
a power to invest in real securities (in the absence of express provision 
lo the contrary) authorizes investment on mortgage of leasehold 
property held iot an uncxpirecl term of not less than 200 years and 
not subject to a greater rent than one shilling a year, or to any right 
of ledemption or condition of re-entr\* except for non-payment of 
r.'nt. 


The position of tnistees in respect of what was frequently an undue 
personal re.sponsibility for the administration of their trust has 
been much improved by s. 8 of the Trustet' Act 1888 (not repealed 
by the Trustee Act 18(13) and s. 3 of the Judicial Trusttscs Act iSqC). 
Sub-section (i) of the former enactment (with some omiasions) runs 
as follows : " In any action or other proceeding against a trustee 
or any person claiming through him, except wdxere the claim is 
founded upon any fraud or fraudulent breach of trust to which 
the trustee was party or privy, or is to recover trust property, or 
the proceeds thereof still retained by the trustee, or previously 
receiy^ by the trustee and converted to liis use, the following 
provisions shall apply ; (a) All rights and privileges conferred bv 
any statute of limitations shall be enjoyed in the like manner anil 
to the like extent as if the trustee or person claiming through him 
had not been a trustee or person claiming through him. (6) If the 
action or other proceeding is brought to recover money or other pro- 
perty, and Is one to which no existing statute of limitations applies, 
the trustee or person claiming tlirough him shall be entitled to tlu* 
benefit of, and l>e at liberty to plead the la})se of time as a bar to 
such action or other ]>roceeding in the like manner and to the like 
extent as if the claim had been against him in an action of debt for 
money had and received." The statutory period of limitation which 
trustees are thus permitted to plead is the six years fixed as the 
period of limitation for actions of debt by the Limitation Act 1623. 
It has been decided on Die above .section that in the case of a breaclt 
of trust consisting of an improper investment of the trust funds, 
time begins to run in favour of the trustee from the date of the 
investment. Sub-section (3) of the Judicial Trustees Act iH9(» 
provides that " if it appears to the court that a trustee, whetlier 
appointed under that act or not. is or may be personally liable for 
any breach of trust, whether the transaction alleged tt) be a breach 
of trust occurred liefore or the passing of that act, but 

has acted honcstl\' and reasonably, and ought fairly to bo excused 
for the breach of* trust and for omitting to obtain the directions 
of the court in the matter in which he committed such breach, then 
the court may relieve the trustee either wholly or partly from personal 
liability for the same." Owing lo the generally reduced rate oi 
interest obtainable for money invested on trust securities, the court 
has in several instance^^, and even as against defaulting trustees, 
charged them with intere.st at j per annum (instead of 4 %, which 
was fonnerly the recognized rate) upon sums found due from them 
to the trust estate, 

I Under the old Inw trustee.s could not safely advance on mortgage 
more than two-thirds f)l ilu^ actual value of agricultural land or 
one-hali of the value of houses, 'I'his " two-thirds rule " is now 
made statutory by s. 8 of the 'Irustee Act 1893. which enacts that 
" a trusttjc lending money on Die security of any property on whicJi 
he can lawfully lend shall not be chargeable with breach of trust 
by reason only of Du? jiroportion borne by the amount of the loan 
to the value oi the projjcrty at tiu! tinu* when the loan was made, 
provided that it appears to tin*- court that in making the loan the 
I trustee was acting upon a report as lo the value of the property 
made by a person whom he reasonably believed lo !>e an able 
]>raclical surveyor or valuer instructed and employ, d independently 
of any owner of the property, whetluT sucli surveyor or valuer carried 
on business in the locality where the projierty i.s .situate or elsewhere, 
and that the amount of the loan does not exceed two equal third 
parts of the value of the properl y as stated in the report, and that 
the loan was made under the advice of the surveyor or valuer ex- 
pressed in the report." The same section protects trustees for not 
investigating the lessor’s title when lending on the leasehold security, 
and for taking a .shorte r title than they miglit be otherwise entitled 
to on the purcha.se or mortgage of aiiy property, if they act with 
prudence and caution. By s. 9 (rephiciiig s. 5 of thcj 7 rustee Act 
1888) trustees who commit a breach of trust by lending more than 
the proper amount on any property are excused from making good 
any more than the excess of the actual loan over the sum which they 
might have properly lent in the first instance. 

iUf^hts and Duties of the Cestui quo Trust. — These? may be to a 
great extent deduced from what has been already said as to the 
correlative duties anrl rights of the trustee. The cestui que trust 
has a general right to the due management of the trust property, 
to proper accounts and to enjoyment of the jirotits. He can as a 
rule only act with the concurrence of the trustee, unless he seeks a 
remedy against the trustee himself. 

Judicial Trustees. — The Judicial Trustee.s Act 1896, inaugurated 
a semi-official .system of trustcc.ship whicli wa.s new in England, 
but liad Ijeen known in Scotland for upwards of 150 years. The 
general scope of the act is indicated by s. i (i), which runs as follows ; 

Where application is made to the court by or on behalf of the 
person creating or intending to create a trust, or by or on bch^f 
of a trustee or beneficiary, the court may, in its discretion, appoint 
a person (in this act called a judicial trusteed to be a trustee of that 
trust, either jointly with any other person or as sole trustee, and if 
sufficient cause is shown, in place of all or any existing trustees." 
The act and the rules made under it (the Jutficial Trustees Rules 
1897) provide that judicial trustees shall he under the control and 
supervision of the court as officers thereof, and may be paid for their 
services out of the trust property. The trust accounts are to be 
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Alulited annually, and a report thereon made to the courts which 
has power to order inquiries into transactions connected with the 
administtation of the trust. A judicial trustee may be required 
to give security, and in any case has to keep the trust account with 
a bank apj>roved by the court, and dejMSsit title-deeds and other 
docuttientH of title in such custody as the court directs. Communica- 
tions between judicial trustees and the court with reference to their 
duties are permitted to be made with little or no formality, and 
strict proof of facts may be waived in proper cases. The act may, 
in short, be described as an attempt to provide for an official check 
upon the administration of trusts, while avoiding the formality and 
expense incident to the procedure in an administration action. 

Public Trustee, — A step further was taken by the Public Trustee 
Act 1906, which established the office of public trustee. By the 
act he is a corporation sole, with perpetual succession and an official 
seal and may sue and be sued under his olHcial title. He may, if 
he thinks fit, act in the administration of estates of small value; 
as custodian trustee, or as an ordinary trustee; he may bo appointed 
a Judicial trustee, or administrator of a convict's j)ropt5rty. The 
law of trusts generally is a]>])Iical)lo to him and he can act oifctoer 
alone or jointly with other persons. He has an absolute discretion 
as to whether he will accept or not any trust, but cannot declino 
acceptance on the ground only of the small value of the trust pro* 
perty. He cannot accept any trust which involves the management 
w carrying on of a business, except in certain cases authorized under 
rules appended to tlje act. He cannot aaiejit a trust under a dcerl 
of arrangement for the Ixmefit of creditors, nor of an insolvent estate, 
nor oUe exclusively for religious or charitable purposes. His powers 
and duties dealt with by the act under throe headings ; (i) In 
the Adminiatration of Stmli Estates, — On the aj^plication ofjany person 
*entitlrd to apply to the court {i.e. the High Court, and as respects 
trusts within its jurisdiction, the county court) for an order for 
administration of any estate, the gross value of which is proved to 
the satisfaction of the public trustee to be less than ;£iooo, he may 
administer the estate, and must do so if the jicrsons beneficially 
entitled are jiersons of small means, unless h(* sees good reason for 
refusing. By <leclaration in writing signed and sealed by Jiim the 
trust property other than stock vests in him, and the right to transfer 
or call for the transfer of any stock ftirming part of the estate, pro- 
vided tliat he does not exercise the right of himself transferring stock 
without the leave of the court; this general provision also does 
not apply to, copyhold, in resj)ect of which he lias the same powers 
to convey them as if he liad been appointed under s. 33 of the Tnistce 
Act Power is given to the court to order,* for reasons of 

economy, that an estate being administered by the court b<? adminis- 
tered by the public trustee. (2) As Custodian 7 'rustee.---The public 
trustee,’ if he consents to act, may be appointed custodian trustee on 
an application to the cc^urt, or liy the testator, settlor or other creator 
of any trust or by a person having power to apjioint new trustees. 
When he is so appointecl the trust projicrty is transferred to him 
as if he were the sole trustee, but the management of the trust 
property and any discretionary power remain vested in the other 
trustees. His relations with the managing trustees are further 
defined by the act. (3) As an Ordinary Trustee, — The public trustee 
may be ajijiointed trustee, executor, &c,, of any will or settlement 
or instrument of any <late either under his oifidal title or other 
sufficient designation, in a will a sentence to the following effect 
would be suiSicient: " 1 appoint the Public Trustee executor and 
trustee of this my vdll." Where the public trustee has been ap- 
jiointed a trustee of any trust, a co-tnistcc may retire from the trust 
under s. 11 of the Public Trustee Act 1803 notwithstanding that 
there are not more tlian two trustees, and without such consents 
as are required by that section. The consolidated fund of the United 
Kingdom is liable to make good all sums rcciuired to discharge any 
liability which the jjublic trustee if he were a private trustee would 
be personally liable to discharge, except wliere neither the public 
trustee nor his officers has contributed to it, and which neither he 
nor any of his officers could by reasonable diligence have averted. 
A person aggrieved by any act or omission or decision of the puidic 
trustee in relation to any trust may apply to the court, and the court 
may make such order in the matter as it secs fit. The act contains 
provisions for the investigation and audit of trust accounts, which 
may take place on the application of any trustee or beneficiary; 
if the partiCvS do not agree upon a solicitor and public accountant 
for the purpose, they are apiiointed by the public tnistee, who has 
entire discretion over the source from which the exi>enses are to 
be defrayed. 1 he fees payable under the act are fixed by the 
Public Trustee (Fees) Order; they are of two kinds ; fees on capital 
and fees on income. The object of the department is not to make 
a profit, but mc?rely to pay expenses. Full information as to the 
machinery and procedure of the office and the rexiuirements necessary 
to obtain the services of the public trustee are obtainable on applica- 
tion to the Public Trustee Office, Clement's Inn, London. 

Scotland. — The history of the law differs considerably from that 
of England, though perhaps the jiosition of the Scottish trustee is 
now not very different from that of the trustee in England. The 
Statute of Usies did notiwply to Scotland, since neither that nor 
any similar legislation^iliMr necessary in a system in which law and 
eqtrlty were adndilieldM^by the same tribunals. Trusts seem to 
have existed from time immemorial, and have been frequently 


regulated by statute. The policy of the English Statute of Frauds 
was no doubt intentionally imitated in the 1696, 0. 25, enacting 
that no action of declarator of trust should be sustained as to any 
deed of trust made for thereafter, except upon a declaration or back- 
bond of trust lawfully subscribed by ttie ] person alleged to bo trustee 
and against whom or his heirs or assignees the dttihrator should 
be intended, or unless die same were referred to the oath of the 
party simpliciter. The act does not apply to all cases, but only to 
those in which by tho act of parties documents of title are in the 
name ol a trustee, but the beneficial interest in another. The 
person creating the trust is called the truster, a term unknown in 
England. On the other hand the term cestui qw trust is unknown 
in Scotland. The office of trustee is prime facie gratuitous, as in 
England, it being considered to fall under the contract of mandate. 
Some of the main differences between England and Scottish law 
are these : there is no presumption in Scotland of a resulting trust 
in favour of a purchaser ; a trust which lapses by the failure of a 
beneficiary goes to the Crown as ultimus h 6 rBs\ the office of trustee 
is not a joint office, therefore there is no i^ht of survivorship, and 
on the death of a trustee the survivors are incompetent to act, unless 
a certain number be declared or presumed to be a quormn, or the 
office be. conferred on trustees and the accedors and survivors of 
them, flometimcs the concurrence of one trustee is rendered abso> 
lutely necessary by his bdng named sine qua non. The Court of 
Session may appoint new trustees, bat generally airpoints a judicial 
factor. 'Ibere has been a considerable amount of legislation, chieffy 
in the direction of extending the powers of irustcas and of the court 
in trust matters. The powers ol investment given to trustees are 
much tlic same as those allowed in England. 

United States, — In New York and rtiany other states uses and 
trusts have been abolished (wdt.h certain exceptions), and every 
estate, subject to those exceptions, is deemed a legal right cogni- 
.sable in courts of law. Some of thejse exceptions are implied trusts 
and express trusts to sell land for tho benefit of creditors, to sell, 
mortgage or lease lands for the benefit of legatees, or for the purpose 
of satisfying any charge thcTeon, to receive the rents and profits 
of lands and apply them to the use of any person during the life of 
such j-Kjrson or any shorter term, or to receive such rents and jirofits, 
and accumulate the same within the limits allowed by the law. 
Some statc,s allow the cremation of trusts (other than those arising 
by implication or operation of Jaw) only by means of will or deed. 
Where the trust is of real estate, the clued must generally be registered. 
Forms of deeds of trust arc given in the Statutes of Virginia and 
other states. 'J'he English doctrine of cy pris is being adopted in 
many states. public trustee as a corporation solo exists in some 
states. A trustee under American law is generally entitled to 
compensation for his .services. Spendthrift trusts, i.e, those under 
which the enjoyment of income bcc{ueathed by will in such a way 
as to prevent creditors of the beneficiary from reaching it before it 
gets into his hands, arc generally supported (Nichols v, Eaton, 
91 United States Keports, 713). .A " voting tru.Ht ” is a concert c<J 
transfer of their shares in a corporation by a majority of the share- 
holders to trustees to hold and vote on tliem for a specified period 
for the i)urpose of securing the adoption or continuance of a certain 
line of corjiorate action. Any shareholder may recede from such 
an arrangement and reclaim liis stock. 

Authorities. — The principal authority is X.ewin'3 Law of Trusts] 
other treatises arc those of Godefroi and Underbill. For American 
Law see Perry On Trusts, The principal authority on choxitable 
trusts is Tudor. For the history may be con.suIted Bacon, Law 
Tracts] Reading, On the StattUe of Uses; Gilbert, On Uses; banders, 
On Uses and Trusts; Spence, Equitable Jurisdiction^ i. 435: Digby, 
Hist, of the Law of Real Property ^ clis. vi. and vii. 

TRUSTS* in Economics. The word “ trusts/' as used here, 
includes all those aggregations of capital engaged in productive 
industry that, by virtue of their industrial strength, have or 
arc supposed to have some monopolistic power. Legal mono^ 
polies, as such, and natural monopolies are excluded, although 
it is frequently true that the trusts are aided by and sometimes 
(!ontrol natural monopolie.s. Trust.s arc here considered to be 
identical with the so-called aipitalistic monopolies." As 
“ trusts " started in America, the subject will be considered 
here first from the point of view of American experience. 

While it is probably true that trusts arc a product of evolu- 
tion, it is desirable to analyse and explain tliat conception in 
some detail if we are to understand their industrial significance. 
Competition, especially among industries managed on a great 
scale, often makes modern business unprofitable. Commercial 
men have been thus compelled in some way to modify former 
methods of doing business. So long as most industries were run 
on a small scale, the differences in the ability and the facilities 
of the various competitors w'crc so great that only those at the 
lower end of the scale of e.xcellence were forced out of the busi- 
ness — this to the general advantage of industrial society. The 
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great mass of producers remained vigorously competing with 
one another, some making larger, othcrs^smaller profits, but all 
except a few at the lower niargin making at least a living* 
Under modem business conditions competitors are often, rela- 
tively speaking, few in number, of substantially equal ability, 
and controlling substantially equal facilities for managing the 
business economically. Consequently, in such circumstances, 
modem competition differs greatly from that form which was 
familiar to the earlier economists. Among cmnpetitors of 
such great resources, the struggle may last long after the 
business has become unprofitable to all before any will fail. 
Among competitors so nearly ^ual in strength, the entire 
industry may be very setiotisly injured by competition before 
enough are forced out to affect materially the severity of the 
competition. 

The dictum of Stephenson, that “ where combination is 
possible, competition is impossible,** has a much wider appli- 
cation now tLan in the early days of railways. The modern 
facilities for the transportation of goods, for the rapid trans- 
mission of intelligence by fast mail, and espet^ially for the in- 
stantaneous exchange of information by the telegraph and 
telephone, have made it possible to manage easily a large busi- 
ness, however widely separated its different fiiants or estab- 
lishments may be. In the middle of the i()th century or there- 
abouts, on account of the Ia('k of these facilities, managcm(‘nt 

such institutions would often have been impossihlcj. Many 
<»f the advantages of combinations are entirely dependent upon 
these modern facilities, and on that account these facilities may 
})e said to be an occasion, if not a cause, of the trusts. 

If the product of an industry is of such a nature that ils 
(|uality is substantially uniform and can be readily tested by 
TwQKiadM purchasers, especially if the goods are such that 
ofTraat they arc ordinarily sold in large (jiuintitics, the 
laduMirim. com|)etition between rival establishments must 
almost of necessity he a competition in price. Sugar refining, 
oil refininp, the distilling of spirits, the manufacture of salt, 
are such industries. The standard quality is readily tested, 
and the manufacturer who can offer the .standard product 
at the lowest price effects a sale. Industries manufacturing 
comparatively inexpensive articles for the retail trade, put them 
Lip in packages which become well known to customers ; and those 
industries whose goods arc sold under brands or trade-marks, 
or in some other form so that they arc familiar to buyers, afford 
an example of competition of an entirely different kind. When 
the reputation of a certain brand of goods of this nature 
Ijccomes established, consumers make no further efforts to lest 
its quality, and the retail price often becomes a customary 
price. Jf a manufacturer of su<:h goods finds his trade injured 
l)y a rival, his most effective means of competition will often be, 
not a lowering of the price, but an increase of the outlay on 
iidvertLsing. Soap, l>aking*powcler, photographic cameras for 
general use, and of late years certain brands of coffee, patent 
medicine, and other drugs of similar nature, arc examples 
of this class. Those industries in which the competition becomes 
a matter of cutting of prices can by combination remove rivals 
from the field, and then put prices up to a remunerative rate. 
Competitors in industries of the second class by combination trail 
save many of the costs of selling, and thus without any increase 
in tlie price of the product may save enough of the cost to make 
the business profitable. 

Some of the advantages of combination over competition which 
Iiave ictl to the organization of trusts may bo enumerated ; — 

I. The cost of Helling may be gready Icssenc'd. As has been 
iiitimatcti, competition in the case of industries of the second class 
named above leads to very expensive advertising in 
smYtoM* order to effect sales. An examination of tlie pages of 
^blUilon American magazines, with a thought as to the 

* amount charged for the use of Uiese advertising pages 
(from one. hundred to as high as even four hundred dollars, or from 
/2o to £8o, per page for a single insertion in some of the magazines 
with the largest circulation) will convince one of the cost of such 
competitive adverti^ng. The expense involved in making attrac- 
tive show- windows ia stores oc shvp(% ami in calling the attentton of 
the pu]>li(: to pcjiular wares by posters scattered about the country 


and by legends painted on rocks, on buildings along the lines of 
railways, ftc., are other common examples, 

2 . The salaries of commercial travellers, together with their 
hotel and travelhng expensas, are of a similar nature. This com- 
petitive advertising in many cases does not increase to any note- 
worthy extent the consumption of the products in question, but 
merely attracts customers from one manufacturer to anotheif. 
Combination amt)ng establishments that do this costly advertising 
savo.s a large part of the expense without lessening materially the 
quantity of g(x>(ls sold. 

3. If different manufacturing cstablishnionts, scattered through- 
out the country, are bn)ught uwler one management, it will bo 
possible for orders for goods to be received :it one central office, 
and then to bo distributed to tht? federated estiiblishments, so that 
goods can be de.spatcheci to customers In each case from the nearest 
establishment. In this way freight cxT)enses may be very greatly 
lessened, cross freights over the same territory iWing substantially 
eliminated. A single establishment supplying allot its customers 
would often be couqK'lled to delix-cr much longer distances at greatly 
increased exyicnsi*. 

4. T hu entire profit of an establishment freqiienfly depends upon 

the skill of manager. When many dilleri'nt e.stabJiH)imi.'nts 
are organized into one, it is possible to select the moat skilful manager 
of nil and to ]>ut him in charge of the comhinntion, thus securing 
in many cases, if the trust inehules practically all of the establish- 
ments in the entire iiuliistry, the ablest manager in lius country 
for them all. Jt is of course true that as an establishment increases 
in size, or as a combination increases the numl»cr of its brancljt's, 
ospccially if they are widely scattered, it l)ecomes impossi(>le for 
the manager to give his personal suy)ervision to the details <d manage* 
ment of each institution. An ext'cntivc ollicer of the hiejicst skill, 
however, will so .select hi.s subordinates, .so direct their work, and 
so infuse into them bis own spirit, that, under careliil inspection, 
conipaniHvcly little will be lost from his inability to he present 
personally in t aclj se])arale establislinu'nt. Jn the larger combina- 
tions frequent re]M)rts, often daily, arc^ made front each concern, 
giving in detail the iiuantity of the the quality of the good.s, 

the exact cost of the dilfcTcnt processes of inMiiufacttire; so lluil it 
is possil>le to conijuire continually each of them with all of the ol/iers; 
to detect the sp(*cial weakness of each, and in this way to remeijy 
any slight defects in any one' establishment, and to bring all nearly 
up to ilK‘ highest level of productive ca|)acity. 

5. I'.ach biisincs.s manager is likely to ha\ e some special exci llencc' 
in "his methods of management. One will be particularly skilful 
in the techni<)ue of mannfactiiring; amither in the organization 
of the business; a third in selling goods, and r.oon. By combining 
many establishments into one, it is possible so to di.stribiite this 
managerial slvill that <‘ach siiperinrirndent will I)e given the depart- 
ment for which he is pi'culiarly /itt(»d, arul (Ivj whole establishment 
will thus get the benefit, not men'ly of the lx*st executive ability at 
the liearl, but also of the hist managing skill at the head of each 
.s( parate department. In many cases it is ]>robable that as much is 
saved in this way as in any other, 

0. Besides this distribution of skill of the managei>?, it. is sometimes 
efiiially beneficial to distribute the various products of the comi)ina- 
tion among the dilferent plants. Kor example, in the mimufactiiro 
of hoop and bar iron the products are turned out in great varieties 
of size, probably from seven ty-five to a hundred. Wholesale dealers 
in sending their orders to the mills are likely to call for from ten to 
fifty dilfitreHt kinds. If these orders go to an establishment which 
lias but OTK? large mill, it may be nece.s.sary, in order to execute the 
order, to change tlie rolls in the mill several times, cau.sing thus a 
waste of power, of time aud of energy. Jf several establishments 
fire conibiniwl, each can Ik‘ equij)j-H.’(l for certain sizo.s. When, in 
these circumstances, a largo order is received, to each establishnient 
will be sent that part of the order which it is especially equipped’ 
to fulfil, and thus, without any changes of rolls or stoppage of 
macliinery, the separate sizes can bo made. T’he same principle 
holds of course in nearly all lines of work, in some to a greater degree 
than in others; but in the manufacture of hoop and bar iron a saving 
frmn this sourc<s amounting to from a dottar to a dollar and a half, 
or from 4s. to (w., jxjr ton is sometimes made. 

7. The advantage of unifying in one e.stablishment the manu- 
facture of products somewhat allied in nature appears also in selling 
goods. If cuslomers can Iniy all of the various kinds of relatiHt 
goods in one establiKhment, much of their time and energy will be 
saved. Some of the larger combinations, therefore, in order to 
make this saving for their CLSstomers and tlms to be sure of retaining 
their orders, add to their plant facilities ftir making products which 
a smaller establishment could hardly maoufoc^re. For example, 
the Distilling Company of America, which controls probably go % 
of the entire product of corn spirits, found it to its adviuitage,.i,a 
add to its plant .several rye distltllories, and tq,puTChase a nuiuber 
of the leading brands of w'hiskics for consj 
in order that they might supply the needs i 
practically all dealers in spirits and whisMi 
for themselves many customers who otherwisi ^ 

8, The mere size of an establishment ahd'^lt^iWlity to supply 
at any time on short notice any order, howevel large?, gives it also 
an advantage in retaining custom. A concern that controls only 
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frotti 5 to 10 % of the entire output of a country in any special line 
of goods might at times find it impossible to supply goods promptly, 
l^arge customers who might thus be embarrassed are more ready 
to deal regularly with an t‘.stablishinent controlling 75 to 90% of 
the output, if they can in this way be sure of having their orders 
attended to promptly. It is stated that the American Sugar Rcfin^ 
ing Company on this' account has been able to secure, with consider- 
able regularity, one-sixteenth of a cent a pound more on its refined 
sugai*s than the independent refiners, the; latter being frequently 
eonipelled to cut their jiriccs to that extent in order to make sales. 

q. Owing to the fact that the introduction of goods into new ‘ 
markets, especially into foreign markets, is a matter of time, ex- ' 
penditure of energy, and of money, the large establishment with | 
great capital has in this particular also a decided advantage. The t 
Standard Oil Company, and American Tobacco Ckimpany, and other 
similar establishments, have thus bi^en able to o])en up new' markets 
ill Europe, in Japan, China and other jiortions of the Far East more 
readily ny far than individual product'rs along those lines could 
have done. This stimulus to the foreign trade acts also beneficially 
to the domestic trade, inasmuch as cxjiortation of part of the 
product tends to keep prices somewhat higher at home, aiul as the 
added demand for the raw material influences its price, thus creates 
a demand for labour along many lines. 

10. The combination also fre<]uenlly saves for its stockholders 
considerable sums from its wiser d(‘aliiig with cnnlits, and this in 
a way also that is beneficial to the entire business comnuinity. 
When competition is very severe among different establishments, 
the managers, in order to increast? thi?ir salt's, will not iiifretjuently 
grant credit somewhat unwisely. 'I'he comlnnafioti contnilling a 
large part of the market is ni»l so leJiipletl, and moreover has the 
pow'cr to bring needed pressure to bear iqion delinquent dt'btors 
more readily, so that losses from bad delils are much less fr(t(|uent. 

Besides the .special savings that .serve as reasons for the forma- i 
tion of combinations, certain sja'cial favours at limes lead to 
their formation. 

I. The jwotcctive tariil is most fre<iuently cil.fd a.s such a favour. 
By th(5 protection which a nrotectixe duty gives against foreign 
competition, it doubtless often furnishes the occasion 
for the formation of tru.sts. 1 f u large amount of capital 
Cmblnm^ is tempted into the industrv' through the profits pro- 
tioBM " mised by the tariil, and therefore conqietition among 
” * the >’arious establishments becomes fierce, it is much 

easier for them to form a combination with tin? certainty of goo<l 
profits, providcKl the domestic com]»etition can be overconit*, if they 
are certain tliat foreign compt'tition also is to l)e excluded. Oh 
the other hand, it would hardly be right to s])eak of the tarifl as in 
this case th<j direct cause. Jh other industru's not protwted by 
the tarilf tlie same fierc<* competition leads to the formation of 
combinations. The tariff is simply an encouraging condition. The 
removal of the tariff w'ould not destroy the combination unless it 
ilestroyed the industry at the same time; but, on the other hand, the 
remov al of a protective tariff might very easily j)rev(?nt the abuses 0/ 
exorbitant prices which miglil be exacted b>' u coml>ination pro- 
tected by the tariff. 

a. It is doubtless true that combinations have a good many times 
been encouraged by special discriminating rates of freight granted 
by the railways or other transportation agencies. There is. of 
course, a certain economic advantage to the railways in having 
goods desi>atched in large quantities by coivsigners who are able 
to supply their own cars, loading and unloading facilities, &c. Rail- 
ways on that account often pn?f(T to deal with large firm.s, and, 
other things being equal, are willing to give them some sjitvial rates. 
The.se concerns also are likely to have rather better credit tlian 
the smaller ones, so that dealing with them ensures prompt pay 
and cheaper collection of accoiint.s. 'I'he compc'tition among the 
different railways also for the freiglits which an important customer 
can furnish leads to cutting of the rates in their favour. Thesi* 
sjK'cial rates, however, whether justified from the bu.siness point 
of view or not, arc beyond any question from the social point of 
view often a very grave injury. A manufacturer who receives 
these sjiecial favours can build uj) a business substantially monqKil- 
istic in its extent, whereas his rival of et|ual or even of greater ability, 
and equally skilful as a manufacturer, would be ruined if he did not 
rt^ceiv'c like rates. The injustici; of such discriminations and their 
evil effects on the community have been Recognized by legi.slatures 
and courts in America, and they arc ]>ractically universally for- 
bidden. It remains beyond question true that they are, notwith- 
standing, very frequently granted. 

In recent years in the United States there can he little question 
that the formatiorf of the great combinations has been much 
. encouraged by the opportunities, which promoters 
“ * ’ were q|hle to seize, of making for themselves lai^ge 
profits. The towards combination was so fully 

reco^ized an^^t^i^ijgyantages in mam- cases so palpable, that a 
weU-informeafjj|m® promoter was often able to persuade 
r. large proportil!i 58 ( the manufacturers in some special industr>* 
to combine. In preparing the plan for such combination, the 
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promoter has in many cases seen to it that he himself first 
bought the properties Vhich he could very shortly turn over 
to the combination at high rates of profit; or else he has been 
able to persuade the new corporation to issue large amounts of 
.stock, of which considerable proportions were given to him in 
return for his services. It has been true in many cases that these 
securities have been speculative in nature, but nevertheless the 
promoter has often reaped in this way large rewards. Ihe possi- 
bility of tills profit has doubtless stimulated his activity in urging 
the combinations. 

AHsociated with the promoter in the organization of com- 
binations have usually been bankers or other financiers who stood 
ready, for an amount of stock or other promised profit _ „ . 

sufficiently large to compensate them for thrir risk, 
to furnish to the combinations cash sufficient to start 
the bu.sincss and to provide oilier needed capital. Usually the* 
form of underwriting emploiyed has l>een this ; A ])romoter engaged 
in the formation of ii combination and needing a certain fixed sum 
in cash, would inaki' an aiTangemcnt with a bank to sell to it at 
a price agreed u])on such portions of a named amount of stock as 
were not disposed of to other customers before a certain fixed date. 
For example, the bank might agree to furnish one million dollars 
in ca.ih (,^200, oiw)) in return for say four millions of stock (/ 8 oo,o<k>). 
or to purchase itself at a fixed price all the remainder of the $4,ock),o(k> 
stock unsold at tlu* date agreed upon, the bank itself to become tb(* 
sales agent. In those circumstances the bank would naturall> 
ii.se its best endeaA ours to sell the four millions of stock to other 
cu.stonieis at the ])ricc agreed upon, say twc»ily-five dollars, or 
per share. So far as it failed ol disjiosing of the entire amount, it 
would take the remaindtu* itself. For taking these risks, naturally 
the bank has almost invariably asked a very high commission, and 
not infrequently it has been asserted that the managers of the banks 
have been given a special bonus for themselves privately, in addition 
to the rates of profits gninted thi* bank. 

These large amounts of stock that arc paid to the promoter rind 
the financier for the purpose of bringing about the organizatifin 
of a large trust, lead, of conrst?, to what is called over- « 1 # 
capilaUzntion. What ilie proper l)a.sis of capitalization 
fora mamifaeturing industry .swiould be, is a matter that ^J^***^**’ 
cannot perhaps easily be determined by a definite prin- 
ciple which shall be applicable in every case. The laws that have 
bwn mo.st .strict on the subject attempt to limit the capitalization to 
the actual cash value " of the business, by that being understood 
at times simply the co.si of the plant itsell with the running cash 
capital needw.’ On the other hajul, most business men tliink that 
it is a wiser plan, and on the whole ecjually just, to capitalize t\ 
busincvss on the basis of its earning cajiacity, regardle.s.s of wbal 
the plant may liave cost. When, as ha,s been frequently the case 
of late years, in addition to this cash value of the plant and the cash 
itself which may ha^^e been |>aid in, large .sums of stock are issued 
also for properties which ma>' be in themselves highly over-valued, 
and for the services of the i)romoter, the financier and others, we 
can sec that the capitalization must be far above wliat may ordinarily 
be considered a jiaying basis. On the other hand, if the clement 
of monopoly enters into the business to any noteworthy extent, the 
prices of the product may Ix' kept so high that lair dividcncte may 
Ixi paid oven on this high ca]fitalization. That the tendency towards 
increasing the cajiital has been very strong there can In? no question, 
and a penalty is apt to be paid for this somewhat rcckles.s financiering. 
As soon as a slight depression in business comes, so that it is perfectly 
CAidcnl not merely that ilividends cannot be paid on the common 
stock, but that in all probability both the demrred stock and the 
l»onds, if any have been issued, will also have to go without 
interest, it may be nece.s.sary to reorganize many of these comhina- 
tioas and to start them anew on a much lower capitalization. 

When the person organizing the combination i.s himself 
an active bii.sines.s man, and has the intention of himself 
directing llie affairs of the combination, another rnr 
clement besides that of personal profit veiy’ fre- iaduaMmi 
qiiently enters into the problem. Most strong MaaMgar, 
men like to lake re.sponsibility and to be dominant in 
affairs. When, owing to the advantages of combination 
that have been enumerated above, the prospect of a virtual 
monopoly seem.s certain, provided due skill in management 
is exercised, it is natural that the manager should wish to bring 
about the combination in order that he may himself have the 
satisfaction of being in substantially absolute contml of the 
entire industr}' in a countr\% or possibly even in the w*orld. 
The ambition thus to dominate in a great industry is^ akin to 
that of a statesman, and there can be little question that 
this pride of power and the desire to control the destinies ol 
others has been a more or less conscious element in the formatior. 
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of many of the moat suct^essful and most skilfully managed 
combinations. 

1. The form of combination which has ordinarily been 
first adopted has been some kind of agreement with reference 
Th^Porma to maintaining prices, or to paying wages, or to 

dividing the territory for the distribution of tht‘ 
binaiion. product, or similar (|uestions. Experience has 
shown that, generally speaking, such agreements are not likely 
lo be kept in g(X>d faith for a long period. 

2. In order to make the combination more permanent in its 
nature, the form of the trust, technically so called, was adopted. 
Under this form of combination, the stockholders of the various 
constituent companies of the tru.st place their stock in the hands 
of a small board of trustees, giving to tht‘se trustees an irrevo- 
cable power of attorney to \-ole the stock as they .see fit, or in 
accordance with specific instruction.s given at tiie beginning. The 
title to the stock itself remains in the original holder, with the 
right to sell or pledge or dispose of it as he secs fit, but without 
ilie power of recalling his right to vote. In return fur this 
stock thus deposited with the trustees, the tnistees have ordi- 
narily issued trust certifi(!aies, which are in themselves negoti- 
able and take the place of the stock. Inasmuch as the holding 
of the voting power of the majority of the stO(‘k of each of the 
different constituent companies gave to the trustees absolute 
{)ower of election of dircMlors, and conseriuently the power of 
guiding harmoniously the affairs of all of the plant entering into 
tile combination regardless of the will of the stot’kiiolders, the 
United States courts held that the ('orporations entering into 
sncli an Jigreement had gone beyond their powers, and that such 
it trust was illegal. Owing cliiefl)' lo these hostile decisions of 
I hi* courts, this form of trust was abandoned, and new forms, 
whii.'h still, however, leave the power of unified direction in the 
liands of a few men, were adopted. 

3. After the trusts were declared illegal, it was usual, when a 
combination was formed, to organize a new corfionition which 
bought all of the propcrti(?s of the constitu<‘nt members of the 
trust. 1'hese constituent companies then dissolved, and the one 
great corporation owning all of tlu? propiTties remainc^d. 

4. The form that now seems to be much in favour approaches 
in its general nature more closely to that of the original trust. 
Under this form a crorporation is organized for the special 
j>iirj)o.se of buying and owning all, or a controlling share, of the 
stiK:ks of each one of the constitiuMit (!ompanic.s. The .separate 
companies are then managed teehnically independently, the 
dividends of the separate coqiorations are all paid to the parent 
corporation as the .stockholder owning all of the sto(?ks, and these 
dividends are the source of profits of the new corporation. 'I’ht: 
ofli(’ers in this parent corporation, of course, vote the .stocks of 
the separate companies, and thus ab.solutely control. 

Erum the savings which it is possible for the combinations 
to make, it would seem possible for them to pay liigher rates 
of wages to those remaining in their employment 
MawHlraM. possible for the coastituent companies 

lo do. In certain instances, especially when the 
combination has first been made, wages have been increa.sed. 
( hi the whole, however, it is prohaf)l(; that as yet the wage- 
earners have succeeded in getting an increase of wages in cir- 
cumstances substantially similar to those under which their 
wages would be increased by single corporations. An increase 
of wages comes only through pressure on their part. Under a 
prosperous condition of industry it is pos.sible, without materially 
lowering profits, to increase the wages. 

( ertain clas.ses of employes, especially superintendents and 
commercial travellers, are less needed b\' the combinations, and 
consequently the total sum of wages paid to these clas.ses by the 
combination is less tlian that formerly paid by the constituent 
trompanies. On the other hand, the numl>er of employes of 
these classes being less than before, the average W'age has, in 
certain cases at least, been increased. Owing to the fact that 
competitive selling is in certain cases largely done away with, 
it has in some, perhaps in many, cases been possible for few^er 
travelling salesmen, of less skill and with lower wages, to do the 


work than before the comlnnation, so that not merely ha.s the 
total cxpen.se been lessened, but also the average salary paid to 
those retained in the b\».sine.ss. 

In case of disputes arising between the combination and the 
operatives, the position of the combination is stronger than that 
of an individual corporation. It is possible to close one or two 
works where troubles have arisen, and to transfer orders to the 
other woiks without any material injury to the busine.ss, provided 
the closing of the one or two establishments is not for too long a 
period. Sucli instani'cs have occurred. On the other haml, 
labour organizations are also rapidly increasing in strengtli, 
and their leaders are of thi> opinion that within a coinporativel) 
short time they wdll Iw so tlioroughly organized in all of the chief 
industries that a strike can be instituted and supported not 
merely in one or tw'o establishments, but throughout the entire 
industry. Whenever this condition of affairs shall have bccu 
reached, the employes will l)e substantially on an equality with 
their employers in such cases of conflict, so that the aclvantiigc 
now resting with thi^ comi)inalion will be largely removed. In 
certain industries this (‘ondition .seems alrearly to have lx;en 
reached. 

From the sonnies of .suN'ings that were enumerated before, it 
is evident that it would be possible for a combination either to 
incHiJise the prices paid for raw materials, or to lower Prica^ 
the prux's of its finished products. Experience, how- 
ever, setmis to show lieyond (|ue.stion that whenever tiie combina- 
tions are powerful enougli to secure a monopolistic control it has 
usually been tlie policy to increase tlu‘ jirices above tho.se which 
obtained during tin* period of competition preceding the forma- 
tion of the eombination. Inasmii(!h, Iiowever, ius an attempt 
to increase prices to any great extent, so as to secure vcr>' high 
profits, w'ould certainly result in tempting new capital into the 
field, it has been the general experieiKte that prieei* have either 
been iiuTeased onl> comparatively little after the combination 
was formed, or else that competition entering the field has com- 
parutiv'eiy soon forced a lowering of prices to substantially the 
former competitive rate.s. It should be noted* however, that 
inasmuch as coml>inations have very freijuently been formed 
only after a period of competition so fierce? that practically all 
the eoinpetitors were running at a lo.ss, it is hardly just to .speak 
of a ctombinalion placing its prices above “ competitive rates ” 
unless one defines wfiat is meant exactly liy tliat expression. 
Whenever thev liave pul their prices h1x)V(? the competitivi* 
rales existing just before the combination, it may mean that 
they have put their jiriees back to rates that will allow medium 
profits instead of losses, and not above rates that would Ik? 
normal in the case of small crompittilors. 

Jt will have been noted from what has been said that the 
excellences of the combination consist largely in the savings 
that have already been enumerated, 'fhe (tvils are : 

(i) The losses to investors through the acts of the 
promoters and finan<‘.iers at the time of the organiza- 
tion of the combinations, and through the .speculation in the 
slocks which is at times carried on by the directors of the com- 
binations themselves. (2) The l()s.ses to the wage-eamers from 
the power that sometimes exists of forcing wages rather lower 
than it would he po.ssible for a single corporation or manufacturer 
lo do, and also from the disidiarge of certain classes of employes 
whose .services are no longer needed, .such as commercial travellers. 
It should be remarked of the latter case, however, that the 
injury is a personal one to tho.se men that are di.scharge(i, but 
that it re.sults in a saving to the community, and, therefore, 
presumably to the wage-earning cla.4.s as a whole in the long 
run. (3) A further injury at times to the consumer arises, 
has been suggested, from the increase in price. Other evils 
come through the power tliat ls sometimes exercised by combina- 
tions in the corruption of legislatures; in the control over 
industries of .such a nature that it tends to destroy the spirit of 
individual activity and independence on the part of many 
persons who would otherwise enter business independently ; and 
evils also come through the increased force of any improper or 
dislionoundje business practices, since this added force for evil 
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is given ta any combination by virtue of its greater influence in 
the community. It is not intended to convey the impression 
that managers of combinations are less moral than other business 
men, but merely that whenever they are dishonourable in their 
practices the influence reaches more widely. 

The chief remedies for these evils enumerated would seem 
to be more rigid laws with reference to the methods of incorpora- 
tion and to the responsibility of directors to stodsholders and 
to the public. This can perhaps best he brought about through 
greater publicity in both* of these directions, probably under the 
inspection of government officials. The other line of remedies 
would seem to be the removal of special favours granted to these 
combinations either by the government or by railways or other 
bodies so situated that they can distribute favours to the larger 
aimbinations. 

The movement towards consolidation of industries in the 
United States began to be noticeable soon after the Civil War 
rae but it had not reached noteworthy 

Movemgut pn)portions, excepting in connection with the rail- 
T<nrsrd 9 ways, until within the last twenty years of the 
Coaso/itfj- j^tb century. During the later years many con- 
^ solidations were made, the largest number during 

the years i8()8-it)oo. From what has been said earlier, it 
is oviclont that (lertain classes of industries, especially those 
thnt require the invc.stment of fixed capital to large amounts, 
are especiaWy adapted for combination. Very little tendency 
towards consolidation is found in the farming indiistiy, 
and, relatively speaking, little in indiistri(?s that require the 
investment of but small capital. It is perhaps, however, not 
too much to say that in nearly all lines of industry which from 
their nature are adapted for consolidation combinations more 
or less firm have been made during the last few years. It is 
probable that as time passes we shall have many of these 
combinations reorganized, and that in many lines of industry 
there will be further consolidation of present combinations. 

Experience has shown that when combinations are made in 
industries that from their nature do not seem well suited for 
consolidation, failure follow.s. In many individual instances 
(’orporation lawyers, who have had much practice in forming 
(Combinations, advise their clients in lines of business especially 
fitted for competition not to enter a combination, but to remain 
independent, assuring them that an individual is able to compete 
m such lines of industry with any combination, however large. 
Such advice, of courtje, would not be given were the industry one 
which was well adapted fw consolidation. 

Great Britaifu — The tendency towards consolidation has been 
for several years very noticeable in Great Britain, although the 
form has been rather that of a pool or riwg than that 
ExTethace ^ ^ single large corporation. In the 

coal and milling industries there have been agree- 
meats; and, partiatlarly in London and other distributing 
(•entres, these selling combinations have been able at times to 
control the market. This has also been tnic with reference to 
certain kinds of provisions, such as the ba<‘on imported from 
Denmark. 

Of late years there has been a marked tenderaw towards the 
formation of large corporations that buy up a very large pro- 
portion of competing manufacturing plant, and in this way secure 
at least a temporary monopoly of the market. The Salt Union 
was formed along these lines, hut this has not proved successful, 
owing probably to the fact that new sources of supply were dis- 
covered. The dyeing industWes in Bradford and in Yorkshire 
have bc(m ('onsolidated, that in certain respects they have 
an absolute monopoly of the business, and in most directions of 
over 90 % of it. The calico printers, the fine cotton spinners, 
the thread manufacturers, the bleachers, and others connected 
with the cotton manufacturing industries in Great Britain, have 
nearly all been brought together into large corporations which 
contn)l from <30 % upwai^s of the entire business. Similar 
combinations in cemerit, wallpaper, soap, tobacco and other 
trades have been formed. Most of these large corporations 
hare been in existence for such a short lime that one cannot yet 


judge accuratieiy regarding their permanent success. Many of 
them seem to have been over-capitalized and their dividends 
have not always met shareholders* anticipations. Thwe has 
been no active popular movement against consolidation in Eng- 
land, and the government lias passed no laws opposed to it. 
Parliamient, however, ha.s passed stringent amendments to the 
Companiess Acts, changes enforcing publicity regarding the 
organization of all limited liability companies and their m^ods 
of management. The amended law is expected to prevent most 
of the abuses of the combinations. 

Germany seems to be pecuKarly the home of 
combinations so far as Europe is concerned. In 1897 Liefmann, 
writing regarding combinations in Germany, was able to mention 
combinations which were international in their scope in forty- 
one different branches of industry. Of combinations that were 
confined to Germany alone he mentioned 345, although many 
of them were in the same line of indii.stry ; for example, he found 
80 combinations in different branches of the imn industry, 82 
in the clitnnical industries, 38 in the textile.s, and so on. Of that 
number he thought that definite information could be secured, 
but he was of the opinion that very many more of less impor- 
tance existed, and had excluded from his reckoning all of lliose 
that were purely local, as for example those among the breweries 
in the different cities, as well as those among firms engaged mc^rely 
in trade. TJie form of combination in Germany is ordinarily 
that merely of contracts among independent establishments 
(Cartels, Kartells) regulating the amount of output for each, and 
in certain cases also the prices. As in Austria and in Franc^e, a 
central selling bureau for all the members of the combination 
is frequently found. The most successful combinations 
been those among the coal-miners in western Germany and the 
four or five in the leading branches of iron manufacture, also in 
western Germany. Others of somewhat similar rank have be(*!i 
organized, one, for example, in the sugar industry, w^hich incdiidcs 
both refiners and producers, and another among the manufac- 
turers of spirits. The former, following that among the Austrian 
sugar manufacturers, is somewhat pe(uiliar in that the refiners 
guarantee to the producers of raw sugar a fixed pric’e for their 
output so far a.s the sugar is intendt^d for the home market, the 
refiners expecting to recoup themselves from the ('onsumens 
through the monopolistic power which they possess. The law 
I dtH's not seem to be hostile to these combinations. Contracts 
I that are immoral in their nature arc, of course, non-enfor('eable. 

! But the courts have, on the whole, not taken an attitude inimical 
I to the larger combinations, and the government seems at times 
to have been inclined to favour them. In one or two cases where 
i the government i.s it. self a produccT, as of soda, it is a member of 
! a combination, indeed, a Prussian minister in a speech in the 
I Landtag has expressed himself favourably regarding the coal 
and iron combinations. The facts .seem to show that the coal 
comliination, at any rate, has used its power of fixing prices in 
a conservative way, and it has at times held prices somcwlial 
lower than they probably w^ould have been had free competition 
existed in that industry. So long as the combinations ore 
managed conservatively, and so long as the government is 
able to smirt* a careful supervision over them, it is. not to be 
expected that th(?re will he much hostility in Germany on the 
part of the government. 

I France. The niimlier of combinations in France is probably 
; much less than in Great Britain or Germany. In the penal 
code there has been a provision for many years against monopoly 
brought about by unfair means, and in one or two rather promi- 
nent instances there seem to have been con\»ictions under thi.s 
article. Consequently, the agreements that have been made, 
so far as the\’ are intended to control prices, are usually kept 
secret. There have been, however, notably in the case of the. 
iron industries, agreements made among the leading manufac- 
turers, under which the proportion of output assigned to each 
was fixed. A single selling bureau has also in such cases been 
establiahed, which receives all orders and fixes the prices for all 
of the different establishments concerned. So far this form of 
organization, although in certain localities it seems to have 
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secured monopolistic pow-er, has not been successfully attacked 
in the courts. For several years it has been supposed that a 
similar agreement existed among the sugar refiners. They 
thOTiselves, however, acknowledge only an agreement regarding 
the amount of the output which shall be assigned to each, and 
deny any a^eement as to prices. Of course an agreement 
regarding output would be likely to have a material efiect 
upon prioes. Somewhat similar combinations exist among the 
petroleum refiners, the porcelain makers, and some few otiiers. 
The government has taken no activa steps in the matter, but 
popular opinion seems to be awakening somewhat. 

Austria, — In Austria the development of combinations has 
been very marked. The most .sudcessfiil on the 

whole, as well as one of the earliest, has been that of the iron 
industry. The sugar industry, however, induding both refiners 
and producers of the raw sugar, and the petroleum indu.stry, 
are also combinations of great power. The form of these com- 
binations is ordinarily that of an agreement regarding both out- 
put and prices. In some instances a central wiling bureau fixes 
the prices, in others the market is divided, while in others still 
other forms of agreements of many kinds wliich serve to secure 
a monopoly are found. The movement has spread very rapidly 
indeed, until, in the i)pinion of many writers in Austria, 
practically all branches of industry, in which agreements for the 
lessening of competition will prove advantagtKJus, arc now I 
largely controlled by combinations. The courts of Austria have, [ 
on the whole, shown themselves hostile to the movement. Con- 
tracts for the division of the market, for the assignment of fixed [ 
proportions of the entire miti>ut to different esta.hlishments, the | 
fixing of prices, &c. , are det'ilared void and will not he enforced i 
by the courts. This adverse action, however, does not seem j 
to have affected very materially the tend(m(*y towards comhina- j 
tion, although it has perhaps tended somewhat to encourage ' 
the formation of large corporations which should purchase all j 
of the separate plant in any one industry. This tendency, again, 
is checked by the fact that the corporation Jaw requires f)ublicity 
in business, and that the taxes arc heavier on corporations than 
on private firms, both as regards the legal rate and the certainty 
of collection. A government commission has recommended 
recognition of the combinations by law and their careful super- 
vision and regulation by government authority. (j. w. J.) 
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TRUXTUN, THOMAS (1755-1822), American naval officer, j 
was born at Jamaica, Long Island, on the 17th of February 
1755. He went young to sea, and during the War of Indepen- 
dence was first persuaded to serve in a royal ship. But having 
been wounded in an action with a privateer manned by his 
countrymen, it is said that he declared he would never fight 
them again. Henceforth he commanded a succession of priva- 
teers sent out to cruise against British trade and traasports — 
the “ St. James,” the ** MarSi,” the “ Independence.” He had 
the reputation of being uniformly successful in all engagements 


with British vessels. When the independence of lUv United 
Statiis was recognized he returned to trade withahigli reputation 
as a seaman. He was the autlior of a treatise on longitude and 
latitude, of a “ system of masting a 44-gun frigate,” and was 
an advocate for the foundation of a national navy. When the 
United States navy was rc<‘.oastituted in 1798 he was one of 
the original corps of six captains. During the lust years of the 
i8tli and first of the igtli century American commerce was sub- 
ject to much inU)lerablc interference on the part of the French as 
well us of the British na\'al officers. It was against the first that 
Truxtun rendered the services which liave made him a prominent 
personage in the history of the United Statt^s mivy, In February 
1799 he was f'aptain of the United Stales “ t'onsUilkii ion ” (36) 
and on the 19th of that month he captured the French “ Llnsur- 
gentt‘ ” (36). In the following year, and while still in command 
! of the “ Constellation,” he fought the French “ Vengoanve (40), 

I and drove her into Uiiragao. The cripphuj state of Ins own ^ip, 

I which had lost lier mainmast, prevented him from taking 
possession of the enemy, in 1803 hc‘ was to have sailed in com- 
mand of the squadron sent against the Barbary pirates, but a 
difference having occurred between him and the navy depart- 
ment in regard to the appointment of a captain to his flagship, 
his remonstrance against the official decision t)f the authoritie.s 
was treated as a resignation, which it was apparently not 
meant to be, and he was not ernjdoyecl any further, lie died at 
Philadelphia on the 5th of May 1822. 

TRYON, DWIGHT WILLIAM (1840- ), American artist, 

was born at Hartford, Connecticut, on the r^ih of Aiig^iisV iS4t;. 
At the age of twenty-five he left his jiosition as a clerk in a 1 lart- 
ford publishing house to devote himself entirely to art, and two 
vtars afterwards went to Paris, where he became a pupil of the 
t?cole des Beaux Art.s, under J . de la ( hevreuse, ('harles Daubigny 
and A. Guillemet. A skilful landscape painter, New England 
provided his best .subjects. He first exhil)iied at the Salon in 
t88i, and in the same year returned to the United .States, 
settling first in New York City; in 188.2-1886 he w'as director 
of the Jlartford School of Art, and in 1886 became prolessor of 
, art at Smith 0)1 lege. He became a member of the Society of 
I American Artists (1882), a National Academician (1891), and 
I a member of the American Water (’olour Society. He won 
! numerous medals and prizes at important exhibitions, among 
j his pictures being “ Daybreak,” ‘‘ Moonlight ” und ** Early 
i Spring, New' England.” 

I TRYON, SIR GEORGE (1832- 1893) British admiral, ayounger 
; son of Thomas Tryon, of Bui wick Park, Northamptonshire, 

I was born on the 4th of January 1832. He entered the navy in 
: 1848, on board J.ord Dunclonald's ffiigship on the North Ameri- 
can station ; was subsequently in the ” Vengeance ” w'ith Lord 
; Edward Russell in the Black Sea ; was landed for service with tin; 
naval brigade ; and was made a lieutenant in November, but dated 
back to the 2TSt of Oc tober 1854. From 1855 to 1858 he was in 
: the “ Royal Albert ” flagship of Sir Edmund Lyons; and from 
I 1858 to i860 in the ro>'al yacht, which gave him his promotion 
to commander on the 25th of October i86o. EVom 1861 to 1864 
he was commander of the ” Warrior,” the first British sea-going 
ironclad; from 1864 to 1866 he commanded tfic Surprise ” gun- 
; vessel in the Mediterranean; and was promoted to be captain 
on the nth of April 1866. In 1867 he was .sent out as director 
I of transports and store ships for the Abyssinian expedition, a 
post which involved a great deal of hard work in a sweltering and 
unhealthy climate. He discharged his duties exceedingly well, 
but his health broke down, and he returned to England a helpless 
invalid. From 1871 to 1873 he was private secretary to Mr 
Goschen, then first lord of the admiralty ; and from 1874 to 1877 
commanded the “ Raleigh ” in India with the Prince of Wales, 
and later in the Mediterranean. In the years 1878-1881 
he had command of the ” Monarch,” one of the Mediterranean 
fleet under Sir Geoffrey Hornby and Sir Beauchamp Seymour, 
afterwards Lord Alcestcr. He was subsequently for two years 
secretary of the admirahy; and for three years more, on his 
promotion in April 1884 to the rank of rear-admiral, commander- 
in-chief on the Australiaji station. On his return in June 1887 
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he was made K.C.B. ; afterguards he was for three years super- 
intendent of reserves, in which capacity it fell to him to com- 
mand one of the opposing fleets during the summer manoeuvres, 
when he showed marked ability and originality of ideas. In 
1889 he was promoted to be vice-admiral; and in August 1891 
was appointed to command the Mediterranean fleet, which 
under him — following the example of his old chief, Sir Geoffre>' 
Hornby — became veiy distinctly an evolutional^' and, in that 
sense, experimental squadron. Some of his methods were 
afterwards said to be dangerous; but those which were most 
.severely criticized do not appear to have had anything to do 
with the lamentable accident which ended Tryon’s career. On 
the 22nd of June 1893, being then off Tripoli on the 

cjoast of Syria, in two columns, Tryon made the signal to invert 
the course, the ships turning inwards in succe.ssion. By a 
fatal error, the psychological cause of which has never been 
explained, he ignored the patent fact that the two cnlumns were 
.so near each other that the manteuvre, as ordered, must entail 
the most serious ri.sk, if not certainty, of collision. And, in 
fact, the two lead’ng ships did conui into collision, with the 
result that the " Vic'toria,'' 'lYyon's flagship, was (’ul open and 
sank in a few minutes. Tryon and 35H officers and men were 
drowned. 

See the Life, by Rear-Adniiral ('. JVnnjse-Fitzfierald, 

TRYON, THOMAS (1634-1703), Engli.sh humanitarian, was 
born at Bilbury near C irencester on the 6th of September 1634. 
lie liad but little schooling, spending his youth first in spinning 
and carding and then as a .shepherd. In 1652 he went to 
London, apprenticed himself to a hatter, and accepted his 
master's Anabaptist principl:\s until he read the works of 
Jacob Behmen. He now lived a very ascetic life, though he 
married and became a prosperous merchant. In 1682 he begiui I 
to publish his views in support of vcgeturiani.sm and abstinence | 
from alcohol and tobacco. He detested war, and in this and | 
his mysticism resembled the early Quakers. He died on the ' 
2 1 St of August 1703. 

His best known book, ’I'/ie Way to Hvalih (i<»9i), which much | 
iiiipres.sed JJenjamin Franklin, was a second edition of Health * ^ 
(iravd f^reservathu' ; or. The Woinni*s Jlrst Doctor (London, 1682). | 
Hr wrote? on many other subjects, the ednention of children, 
tl\<‘ treatment of ii(?v.ro slaves, the way to save wealtli, and dreams ’ 
and visions. Some scanty autobioKraphical memoirs were pub I 
lished in 1703. 

TRYON, WILLIAM (i72c;-T 788), American colonial goveraor, : 
was born at Norbury Park, Surrey, England, in 1729. In ' 
1 757, wJten he was a captain of the First Foot Guards, he married I 
a London heire.ss with a dower of £30,000. In 1764 he was I 
appointed lieutenant-governor of NortJi ("urolina, upon Arthur | 
Dobbi.’s death in 1765 Iwcame governor pro tern., and in December j 
of the same year received his commission as governor. J.ike I 
many other pre-R evolutionary officials in America, he has 1 
generally been pictured by American writers as a tyrant. In | 
rtuUity, however, he seem.s to have beim lactfuJ and considtTatc, 
an efficient administrator, who in particular greatly improved | 
the colonial postal service, and to have become unpopular ! 
chiefly because, through his rigid adherence to duty, he obeyed i 
the instructions of his superiors and rigorously enforced the : 
mciusures of the British government. By refusing to allow ! 
meetings of the Assembly from the rSth of May 1765 to the 3rd 
of November 1766, he prevented North (liiroiina from sending 
representatives to the Stamp Act (Congress in 1765. To lighten 
the stamp tax he offered to pay the duty on all stamped paper 
on which he was entitled to tos. With th(* support of the 
law-abiding element he suppres.sed the Regulator uprising in 
1768-71, caused partly by the taxation impo.sed to defray the 
<!n.st of the governor’s fine mansion at New Bern (which Tryon 
had made the provincial capital), and executed seven or eight 
of the jmgfeaders, pardoning six others. From 1771 nominally 
until llildNiiid of March 1780 he was governor of New York. 
WhilD 0 Mwiis on a visit to England the War of Independence 
hrokC<%iBt; and on the 19th of October 1775, several months 
after his return, he was compelled to seek refuge on the sloop of 


war “ Halifax in New York Harbour, but was restored to 
power when the British took po.s.session of New York City in 
September 1776, though his actual authority did not extend 
beyond the British lines. In 1777, with the rank of major- 
general, he became commander of a corps of Loyalists, and 
in 1779 invaded Connecticut and burned Danbury, Fairfield 
and Norwalk. In 1780 he returned to Eingland, and in 1782 
was promoted to be lieutenant-general. He died in Ix>ndnn on 
the 27th of January 1788, 

See Marshal T). Haywood, Governor William Tryon and his 
.'Id ministration in the Province of North Carolina (Raleigh. North 
Carolina. 1903). 

TRYPANOSOMES* or Haemoflagellates, minute Pro- 
tozoan parasites, characterized by the possession of one or two 
flagella and an undulating membrane, and specially adapted 
for life in the blood of a vertebrate.^ Of late years considerable 
progress has taken place in our knowledge of these organisms, 
research upon them having been stimulated by the realization 
of their extreme importance in medical parasitology. Not only 
has the number of known forms been greatly multiplied, but 
the study of the biology and life-history of the parasites has 
been attended in some cases with remarkable and unexpected 
results, 

Ilistorical. —Tht first observation of a trypanosome is usually 
as(!ribed to Valentin (55), who in 1841 announced his discovery of 
aTtain amoeboid parasites in the blood of a trout. In the two or 
three years following several other observers recorded the occur- 
rence of similar liaematozoa in various fishes. The generic name 
of Trypanosoma was conferred by Gruby in 1843 upon the well- 
known parasite of frogs. E. Ray l^nkester (18) subsequenth' 
described this same form (under the name of Vndulina ranarum) 
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Fu;. !>’ -Vndulina ranarum, Lankestor, 1 vS 7T. In B the niideiis 
is shown. 

and was the first to indicate the presence of a nucleus in tht 
cell-body. To Mitrophanow (1883-1884) and Danilew.skv 
(t88s--i 889) wc owe the first serious attempts to study the com- 
parative luiatomy of these liaematozoa. Trypanosomes wort 
first met with in cases of disease by Griffith Evans, who in 1880 
found them in the bliKid of horses suffering from surra in India. 
In 1894 (Sir) Da^'id Bruce discovered the celebmted South 
African parasite (T. hriicei) in cattle and horses laid low with 
nagana or the tsetse-fly disease; and tliis worker subsec|uentlv‘ 
demonstrated, in a brilliant manner, the essential part playe^l 
by the tsetse-fly in transmitting the parasites. The credit 
for first recognizing a trypanosome in human blocd, and 
describing it as such, must undoubtedly be assigned U> 
G. Nepveu (1898). Trypanosomes vn ere next seen in human blood 
^ although lacking (so far as is known) a haemal 

habita|^J ^i|ic luded here, since it is undoubtedly closely related te 

^ Tw?j||S»tions in this article are from H. M. Woodcock's 
in the Quart. Journ. Micr. Set. 
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in Senegambia in ic^i, in a European suffering from intermittent 
fever. Forde discovered the parasites, but was uncertain of 
their nature; he showed them to E. Dutton, who (ii) gave 
this form the name of Trypanosoma gambiense. A year later 
A. Castellani (6) found the organisms (most probably the same 
species) in the cerebro-spinal fluid of patients suffering from 
sleeping-sickness in Uganda ; and it has since been conclusively 
proved by Sir David Bruce and 1 ). Nabarro (4) that tht'y are 
the true cause of that dreadful malady. 

More important, from the standpoint of protozoology, than 
these interesting medical disc'overies have l>een the investi- 
gations by A. Laverun and F. Mesnil (20 *24), L. I^^ger (30-35), 
S. Prowazek (47) F. Schaudinn (50) and others, upon numerous 
tolerated (/.<?. non-pathogenic) forms; these researches supply, 
inde<?d, practically all the material facts on whi(‘h. to base an 
account of the Haemoflugellates at the present day. 

Trypanosomes an* harboured by mtjmbers of all the chief 
classes of vertebrates with tlie exception of cyclostomes. By 
far the greater numl)cr of hosts arc furnished by 
( t*.urfence, mammals. Anu»iig batracliians 

the parasites have been found, up till now, only in frogs; and 
among reptik^s their oceurrence has only b(*en observed in one 
nr two solitary instances ( 7 \ damoniat^ fig. 3 J). Data with 
r(tgard to the frequency with which indi\ i(lunl spe<‘ies occair, 
in siny kind of host, are as yet somewhat s<^anty; in one or two 
('iLses the parasites arc fairly common, 1 \ Invisi, for example, 
Iteing met with in a considerable percentage of sewer-rats 
ihroughout the world. 

In con.sidering the oceurreiKH? of Tr}7)an().somcs in mammals, 
eareful distinction must be drawn l)et\vecn natural or true 
hosts, which arc tolerant of the parasites, and (uisiial ones, 
which arc unaccustomed and unadapted to them. A 'rr)^)ano- 
s«)me usually produces markedly harmful effects upon gaining 
in entry into animals whicdi Iiave nev'er b(?en, by Iheir dis- 
tribution, liable to its invasion previously. Such a state of 
affairs is produced by the mandi of civilization into the “ hinter- 
lands ” of the various ciilonics, w'hen man, together with the 
?iumc*n)us domesticated animals which accompany him, is 
brought into proximity to big game, A’^c., and, what is equally 
important, into the. zone of the particular biood-siieking insects 
w'liich prey upon the same. 

Very iiuiny of the common domestic mammals can be su(!- 
ces.sfully infected (either thus ac<!i dentally or else on purpose) 
with different pathageni<! ” 'I rypanosomes, to whicli they 
Nuccumb more or less readily, but they cannot be regarded as 
ilic natural hosts of those IVypanosoines. Jn dealing w’ith 
disease-causing forms, the m.ore narrowly the original source 
of the parasite concerned is defined, the closer do w e get to tlu^ 
irne vertebrate host or hosts. In the case of the ruigana- 
parasite, various Antilopidae {e,g, the gnu, bushbuck and 
koodoo) can certainly lay a strong claim to the honour. 
Jlie capybara, again, is most probably the native ho.st of T. 
rquinutn of mal de caderas of liorses in South America. Simi- 
larly with regard to the man)* other j)uthog(fnic Trypanosom(‘s 
now known, there is undoubtedly, in ea<‘h case, some indi- 
genous wild animal tolerant of that parti(‘ular form, which .serves 
LIS a “ latent source of supply ” to strange mammals. 

'ITie transmjs.sion of the parasites from one vertebrate in- 
dividual to another is effected, in the great majority of cases,^ 
'fraifs- ^ blood-sucking invertebrate, and by this means 

alone. Thu “ carrier "of a Trypanosome of warm- 
Aitwrmaiioa tiloodcd vertebrates is, in all instances so far d<*- 
otHoattf. sCTibed, an insect, generally a member of the Dip- 
tera; in the case of parasites of cold-blooded vertebrates the 
same role is usually played by an ichthyobdellid leech (piscine 
forms), hut possibly, now and again, by an loccdes (amphibian 
or reptilian forms). 

Until lately it remained quite uncertain, however, whether 
the invertebrate merely conveys the Trypanosome.s or whether 

' Trypanosoma equiberdum, the cause of dourinc in horscfi and 
ius*t s, is apparently only conveyed by the act of coitus; This direct 
mode of transmission is most likely a secondary acquirement. 


it is a true alternate host, one />. in which definite stages of 
tile parasite’s lif<*-cyclc are undergone. Schaudinn (50), who 
investigated certain avian Trypanosomes, considered the latter 
view to be correct, and believed that the carrier — in this in- 
stance a gnat — is indeed tlie definitive host, /.e. the one in which 
sexual conjugation occurs. Many other workers have since 
studied the subject and, so far as tlie parasites of fi.shes arc 
concerned, llicre cun be little doubt, tlianks to the researches 
of E. Brurapt (5c), L. beger (32, 33) and others, that leeches are 
true alternate ho.st.s for thesis forms, in \vhi(*h c<Ttain phases 
of the life-cycle are normaJl)* undergone. 

We cannot WTit<; quite so confidently with regard to the 
relation of the various patliogenu* 'Irypanosomes to 'Fsetso- 
flie.s (Glossttiae). In the* first place experiment has shown 
that biting-flies, other in all probability than the true, natural 
hosts, may at timtts transmit the parasites — as it were 
accidentally, if, after feeding on :in infected animal, they are 
allowed to bite a fresh one with ; a limited time. One very 
h(dpfui factor in determining wd\i< h is the principal carrier ol 
any form is the <H)inciden('c of the zone of a particular insect 
with that of any disease. By this nuains it has been ascerUiined 
with pra(li(^al certainly that, among the family of Tsetse 
flie.s (Clossinae) for instance, at least four spec’ies arc the natural 
carriers of different 'Frypanosomes. Of these perhaps thi* 
best-known is (A palpalis, of I'ajiiatorial .\frica, whose bite 
transmits the human parasite ( 7 \ gamhieuse). Nevertheless, 
the fact, commented upon by .several observers, that even htae 
an inflicted fly is only infei'tioiis for a comparatively short 
period suggests that this species of fly, at any rate, is not ilic 
true alternate host in which the life-cycle of that particular 
'Frypanosome is completed. However, indications furnished 
by Koch (lOa) point in this (‘unnexion to G, fusra* latstJ)*, 
before leaving this interesting and important su fiject, 
h’. Stuhlmanns w'ork (54«) on developmental phases of 7 ’. 
brnrii, the nagana parasiti? in G. jnsca and G, tachifioides, d(u*s 
render it jirobable that tin* pathogenic forms also base true 
invertebrate hosts. 

Schaudinn liatl fully desi ribed the relations of certain avian 
'Frypanosomes to their invertebrate host, Culex pi piens {ivxmh s). 
The distribution of the parasites in the gnat is closely Habitat: 
connected with the process of digestion. 'Fhe Try- Bffactnon 
fianosoines ultimately overrun practically all parts 
of the body, sometimes not even the ova e.scaping. 'ITjus 
true liereditary infitction ot a sucieeding generation of gnats 
may be brought about. The life of the para.sites while in 
the insect is charadiTized by an alt(‘rnation of ai'tiviJ periods, 
(luring which multiplication goes on, with resting-periods, when 
the Trypanosomes become attached to the epithelial cells (*C 
the host. According to S. Browuzek (47), the behaviijur of 
7 \ lewisi in a louse (IJaeinatophnis) is, in its main features, 
similar. 

On gaining an entry into the blood of a vertebrate tlic 
organisms pass rapid!)* into the general cinailation, and are thus 
carried all ovit. ('onsidtjring tliem first in a tolerant host, tla* 
trend of observation is to sliow that they are never iibundiuit, 
but on the contrary usually somewliat scarce. One reason for 
this scarcity is to be sought in connexion with the fact lliat 
multiplicative stages are very randy met with, at any rate in 
the general cirf'ulation. The parasites are frequently more 
numerous in the spleen, bone-marrow , kidney.s, &c., tlmn else- 
where, and it has been found that multiplication goes on ratlitT 
more actively in the capillarie,s of these organs. 

The Trypanosomits, in the active phase, arc of course always 
fipB|^n the blood pla.sma (interglohular). In the majority of 
iii very uncertain whether they actually come into 
rfeMon with the blood corpuscles or not. Schaudinn has 
stated, however, that Trypanomorpha becomes, in certain jihases, 
attached to a red blood-corpuscle (ectoglobular), and, in others, 
penetrates inside one and eventually destroys it (endoglobular); 
while his other avian parasite, Trypanosoma ztemanni, appar- 
ently draws up into itself the white corpuscle (leucocyte) to 
which it becomes attached. In addition, there are two or threu 
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observations to hand which show that piscine, amphibian and 
mammalian Trypanosomes may also become attached. Prob- 
ably most forms possess a resting, at^ched phase at some period 
or other, in the invertebrate, if not in the vertebrate, host. 

Considering now the lYypamosomes in an unaccustomed, 
mammalian host, they may either remain infrequent or rare 
(sometimes, indeed, being unnoticed until shortly before death), 
or, on the other hand, they may soon become numerous and go 
on increasing (fig. a). In the latter case the disease is acute 
I ___ rapidly fatal; in the former 

0*^ ^ it is more chronic and lasts muc!h 

longer, often several months. 
Thti main features of irypam- 
somosis, or illness caused by a 
'Irypanosome, show a general 
agreement, whichever variety is 
considered; one .symptom may 
be, of course, more marked than 
another in any particular ca.se. 
Death is due either to weakness 
T. n • s emaciation (in chronic cases), 

( After T)on« inA ^ i i i • r i 

Fig. 2 . — Trypanoftoma equi- blocking of the cerebral 

perdum (of douriiie), in the c.apillarics by the parasites (where 
blood of a rat eight days after these are abundant), or to dis- 
inoculation. organization of the nerATais 

S: BSSipusclcs. (piirap'efric and sleeping- 

* sickne.ss cases). 

In post-mortem examination, the most obvious pathological 
lesion is hypertrophy of the .spleen, which may he ver\' pro- 
nounced; the lymphatic glands in the neck, inguinal region, 
&o., are iilso often greatly swollen. These are undoubtedly the 
organs which react most strongly to the para.sites, and their 
enlarged condition is to a great extent due to their cMihanced 
activity in elaborating blood-corpusfdes and leucocytes to cope 
with the enemy. Ingestion and dissolution of the Trypano- 
somes by phagocytes has frequently been obsers^ed ; and it is 
probable also thnt the haematopoietic organs secrete some 
substance whic'h exerts a harmful action on the parasites, and 
causes them to undergo involution and assume weird -looking 

amoeboid ” and “ plasmodial ” forms. 

A peculiar feature in the behaviour of the parasites, which 
i.s most probably cu,used unfavourable biological ('onditions 
Aggiomtru- in the host, is that known .as agglomeration. The 
tion, process is readily brought about artificially by tbe 
addition of sera or domical solutions to blood containing the 
j)arasite.s. Agglomeration consi.sts in the grouping or union 
together of several Trypanosomes around a common centre; 
this leads to the fonnation of rosette-like clusters, or even of 
large masses composed of several rosettes. The end by which 
the parasites join i.s typically, in the case of 'IWpanosoma, the 
non-flagellate (anterior) end. If a favourable (diangc in the sur- 
rounding medium sets in, the Trypanosomes are able to imdtTgo 
the reverse process, namely disagglomeration ; the parasites 
liberate themselves and the rosette is dis.solved. 

Trypanosomes v«T.ry greatly with regard to si/c; even in one and 
the same species this variation is often noticeable, especially under 
^ , diflerent conditions of life. The common Trypanosoma 

Morphology, ^otuiorium of frogs (iig. 4, A and 11 ) is, taking it all in 
all, one of the largest forms so far described. Its length (inclusive 
of the flagellum) varies from 40-(k) while its greatest width 
(including the undulating-membrane) is from 8-30 ft; in the vcr>' 
wide individuals breadth is gained more or less at the ex^X'nse of 
Umgth. Conversely, T. gambmise, the human paraaite (fig. 3 C), is 
one of the smallest forms known, its average size being alx>ut 21-23/4 
byij2/i. 

There is equally great db-ersity in respect of form. Typicdllyt 
the body is elongated and spindle-shaped ; it is usually more oi^m 
curved or falciform (flg. 3. A-D), and tends to be slightly comprdrisdd 
Literally , It may be, howoN'cr, anything from extremely slender 
or vermiform (fig. 3. H) to .squat and stumpy (fig. 3. G, 4, A). 
Moreover, apart -from the fact that a full-grown adult, rcaay to 
divide, is Jn many cases much plumper than a young adult* (cf. 
T, lewisi, fig. 6, A and B), there can be no dogbf tliat considerable 
polymorphism also somctiincs occurs (c.g, T. roMfiriutn), In many 
cases, .at any rate, this indicat-cs a difference iivjexuality ; and it is 
pa rticul.nrlv* necessary to bear this factor in miWPtvhen considering 


the avian Trypanosomes^ where, pezhaps, the ecctremes ol tenn 



Fici. 3. * Kepresenialive Mammalian, Avian and Reptilian Tiypano- 
sounds, to illustrate the chief morphological characUTs, 

A, Trypanosoma Icwisi, after Ilradf, and Plimmer. 

B, T. brticei, after Lav. and Mesnil. ( X 2000.) 

C, 7 '. gamhiense (blood, T-fever), after Bruce and Nabarro, 

IJ, T, cquinum, after Lav. and Mesnil. ( x 2000.) 

K, Trypanomorpha (Trypanosoma) noctuae, after ^haud. 

!•', Trypanosoma aviurn, after Lav. and Mesnil. 

(t, Hanna’s Trypanosome from Indian pigeons. 

H, 7 '. ziemanni, after Schaud. 

J, T. damonia, after Lav. and Mesnil. (x 2000.) 

c.g, Chromaloid grains; v, vacuole; I.s, fold or striation. 

zienvanni described b\' Schaudinn. The asexual or indifferent 
type (lig. 3, H) is extremely thread-like, greatly reseml.)hng, in fact, 
a SpiroLhaiite\ on the other lujind, both male and female individuals 
have the form of a very' \vidc sj)in(ilc. 

In Trypanoplasma and Trypanophis there are two flagella, 
inserted into the body very clowe to the anttvior end (fig. 4, F and (t). 
One flagellum is entiwfiy free and directed forwards; the other at 
once tunis backwards and is attached to the convex or dorsal side 
of the body for the greater part of its length. In all other Tryj^ano- 
.somes there is only one flagellum, which is invariably attached to 
the body in the same manner as the posterior one of biflajgellate 
forms. This flagellum, however, is most probably not to be con- 
sidered homologous in 1 cases. (See Woodcock, he, cii.) 

In Trypanomorpha (1 3, E). which is to be derived from a Her- 

petomonadinc type, th single, anterior flagellum of the ancestral 
parasite has been draw.^ backwards along one side of the bodv 
und now originates in the posterior half. Hence in this genus the 
end bearing the free part of tiie flagellum is the anterior one. The 
genus Trypanosoma, in which arc included at present the great 
majoriri' of Tn’panosomcs, is rather to be regarded as derived from 
a Hetefomastigine ancestor, such as Trypanoplasma, by th© loos 
of the anterior flagellum. Hence in this type tho sifiglc fluj^llum 
represents the posteriorly directed one of Trypanoplasma, and the 
end at which it becomes free is the hinder end. The point oi origin 
of the flagellum in Trypanosoma is usually near the anterior end. 
but may raiy^ considerably (cf. figs.); and’ its free portion may be 
^’u^y short or lacking. 

Along the dorsal side runs the characteristic fin^ike expansion 
of the body, the undulating-membrane, which is the piganella 
principally concerned in locomotion. This abvays Ixjgins at the 
place where the attached flagellum emerges from the body ; and its 
free edge is really constituted by the latter, which forms a flagellar 
border. The membrane is usually more or less sinuous |n outline 
and is sometimes thrown into broad folds (fig. 3, F and J). Distally 
it thins away concurrently wdth the body. 
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Th« body appears to be in all cases naked* A difiesentiation ol 
the peripheral cytoplasm in the form of an ectoplasmic layer has 
been described in one or two instances, and it seems 


Minute 


probalde that in roost Trypanosomes tliero is such a 


Structure, although only poorly developed, as a rule, around 

the body generally* On the odier hand, the undukting^embrane 
is largely if not entirely an ectoplasmic development. This is 
usually much clearer and more hyahne than the general cytoplasm. 
In many forms deep-staining grains or granules, of a chromatoid 
nature and of varying sise, are to seen in the cytoplasm, lit 



only is there an intimate correspondence in tlus re^ct betwieeo 
the two principal organellac, but the flagellar apparatus itself is 
really of nuclear origin and remains closely connected with the 
kinetonucleus (cf. fig. 7). In most cases, however^ little beyond 
the poniition and general appearance of the nuclei has been so far 
made known. The Irophonucleus is usually situated somewhere 
about the middle of the body. The kinotonuclcus is tyjiicaMy near 
the anterior end; but in a few instances it lies more centfaflr 
(s.f . 7\ inopinaium, 2\ rotatorium, fig. 4, A-Cj ; in Trypanomorp/ia 
it is in the posterior half of the body (iig. 3, h). 

In certain forms the occurrence of prominent mvo- 
nomes or inuscle-hbrillac has been descril)cd, and. more- 
over, a nuclear origin assigned to Uiom also. In 7'ry- 
panomorpha they are confined to the undulating-membrane 
(fig. 3, K). but in other cases — 7'rypanosovia ziemanni, 
7 . lexvisi, T. brucri\ and T, soleat they are arranged 
laterally, half running down each side oi the body (fig. 
4, I). " In TryptniDplasn/a borrcli there is only a single 
niyoneme on either side. 

All 'rryj)ano.s()mes are capable of binary longitudinal 
fission, and this appears to be the chief met'iiod of multi 
])liciition. The division of the nuclear appa- „ ,, 

rat us is the first to take i)Uice (fig. 5, A). The 
kinetonuclcu.s more oftt^n leads the way, but 
.sometimes eitlier kinetomicleus or Irophonucleus may do 
so indiltercntly. The dujilication of the flagellum begins 
at its proximal c*nd, that which is in relation with the 
kinctonuclcus. Until recently the process has been con- 
.sitlored as an actual longitudinal .splitting of the flagellum, 
following upon tlie sej>aration of the two daiightcr-kineto- 
micloi. Both Schaudinn (in the case of J rypamtnorpha) 
and Prowazek (in the case of Ttypanosima Icwisi and 
7‘. bfucei)f have found, however, that the new flagellum is 
developed quite imhpemlently and laid down alongside the 
old on(‘. It is at present .somt'what uncertain, therefore, 
in what cases actual s])litting occurs, 'fhe same applies 
e(|ually to the formation of the undulating-niembrane. 
If the flagellar border sj)lit8, the membrane doubtless 
divides also; but whcTe the flagellum is a new formation 
the membrane will be too. Tbe division of the cytoplasnj 
in most forms is eciual or sub-equal, and two approximately 
equal daughtCT-Tr>q)anosomes result (fig. 5, C). In some 
instances 7\ eauinum, T. equiperdum) the longitudinal 
fis.sion is apparently multij)!e, three or even four descen- 
dants being produced simultaneously. 


Fig. 4. — Representative Amphibian and Piscine 7h*ypanosomcs. 
A, B, Trypanosoma rotatorium, after Lav. and Mesnil. ( x 2000.) 

C, T. inopinatum, after Serg. (x 1000.) 

D, r. karyozcxshttm, after Dutt. and Todd. ( x looo.) 

E, T, nelspruiUnse^ after Lav. and Mesnil. (X 2oo<».) 

F, G. 7'rypanopiasma borreli (living and .stained), after L6ger. 

H, 7\ cyprini, after Plehn. 

J, Trypanosoma soleae, after Lav. and Mesnil. ( x 2000.) 

K, T, granulosum, after Lav. and Mesnil. ( x 2000.) 

L, 7\ remaki, var. magna, after Lav. and Mesnil. ( x 2000.) 
h, Clear zone or haloaround kineto- a.fl. Anterior flagellum; 

nucleus. 

cli, Chain of chromatic rodlets run- 
ning from irophonucleus to 
kinetonucleos 


p.fl, Po.sterujr flagellum; 

/.5, Longitudinal st nations 
nemes) ; 

V, Cytoplasmic vacuole. 

most cases these granules are, if not confined to, chiefly distributed 
in the posterior (flagellate) half of the. body (figs. 3, B, V) and E, 4, E 
and G) . In certain Trypanosomes a well-defined , usualty oval vacuole 
is often, though not constantly, to be observed, situated at a vaiying 
distance from the anterior end (figs. 3 and C, G, 4, F). There is no 
reason to doubt that this vacuole is a normal cell-constitucnt. for 
it has been described in parasites in quite normal surroundings 
and condition.s, 

A Trypanosome always possesses two distinct nuclear liodies, 
one the Irophonucleus, regulating the trophic life of the cell, the other, 
the kinetonucUus, directing its locomotor activities. The recent 
investigations of Schaudinn and Prowazek (it. c) have shown 
that, in some forms at any rate, the finer structure and detailed 
development of the nuclear apparatus is extremely complex. Not 


(myo- 



(Afior L;iv, and Me«nil.) 

Fig. 5. — Stages in Binary Tx)ngitudinal Fi.s.sion of 
Trypanosoma brucei, 

T. lewisi differs from most Trypanosomes in that the 
cytopla.sm divides in a very unequal mannor (fig. 0), 
7 no process is more comparable to budding, eince the 
larger or parent-individual may produce, successively, more 
than one "daughter"; moreover, the daughter-individuals 
may subdivide before separating, the whole famfliy remain- 
ing attached by the non-flagellate (anterior) end (fig. 0, F), 
In this ty])o of division it may be noted that the kinctonuclcus 
comes to* lie alongside the trophonucleus, or even passes to the 
other side of it {i.e, nearer the flagellar end). Easily derivable from 
this method is the other one characteristic of T. lewisi, viz. seg- 
meivtation. The chief difference is that in the latter no parent- 
individual is distinguishable, a rosette of many equal daughter- 
parasites being formed. 

The small Trypano.somes resulting from either of these modes 
of division difier from typical adults by their stumpy, pyriform 
shape, the position of the kinetonucleos near the flagellar end of 
the body, and the absence, during the first part of their youth, 
of an undulating-membrane. At this period they have, in fact, what 
may be termed a " pseudo-Herpetomonadine " a.spect. These young 
individuals can themselves multi]>ly by equal binary dsaion, giving 
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rise to little fusiform parasites ; with i^wth. these gradually assume 
the adult appearance. 

Comprehensive researches (1905, soq.) have made it evident 
that Trypanosomes have a much more varied and complex develop- 
^ . ment and life-history than was previously supposed. 

This has now been found to be the case in widely- 
^*ff®rin£r parasites, occurring in widely different hosts. 
The following examples have been investigated : 
Tfypanosoma lewisi (also, but much less completely, T. brucei),^ 
among mammalian forms, described by ProwazcK (47) ; T, ziemanni 
and Trypanomorpha noctuae, among avian parasites, descritjcd by 
Schaudinn (50); Trypanosoma inopinatum, among batrachian 
idrms, described by A. Billet (iff. and 2), 7’. barhatulac and Trypuno- 
:'tasma vanum, described liy I^eger (32 and 33), and T. borrvli, by 



rise to one of three types of Try|)anosome individual : indifferent, 
male or female. The development of an indifferent ookinete into 
an Indifferent Trypanosome is shown in fig, 7, from which it will lx; 
seen that the cytological details are very complex. The indifferent 
V)arasites exhibit an alternation of resting, attached phases witli 
active periods, during wdiich they multiply actively and become 
ver)' abundant in the insect. The male forms, which arc ver^' 
small and the homolog ues of the microgametes developed in the; 
blood, appear to die oft soon. The female Trypanosomes, on the 
other hand, grow to a large size, laying up a store of reserve nutri- 
i nieni. They an; ven' sluggish and do not divide. They are tin.: 

most resistant to unffivcmrable conditions of environment, and art; 

• able, by a process of parthenogenesis, to give rise to ordinary, 

I indifferent forms again, which can rcpopulate the gnat. 

I So far as regards the remarkable connexion between Trypanosomt s 
and Haemosj)oridia indic«'itt;d by Schaudinn, this has met with a 
great deal of criticism on the part of Novy and McNeal amonp. 
others, and it must be admitted that up to iqcx) no ilefinite corrobo- 
ration can be said to have been brought forward. Again, the 
spirochaeliform Trypanosoma (T, ziemanni) described may have 
been really a tnu; Spirochaete, i.e, a Bacterium. In short, it i*-. 
quite postiildc Schaudinn did not sufficiently distinguish between 
the life-cycles of lour distinct parasites of the Little Owl : a Trypanc* 
sf»me, a \Spirochactr, a H alter idium and a Lcucocytozonn\ llioueh. 
on the* other hand, this is by no means proved. However this 
may be. the researcli of sub’sec|uent workers — c.f*. Brum})! (5a). 
Leier (32, 33), K(;ysselitz (ib), Browazek (47), Minchin (41b) and 
others — has undoubtedly shown that iiiiich of Schaudinn's schemr 
of the hfe-history of a Trypanosome* is well-founded. It is certaiiK 
for instance, that the tliroe typ<‘s of form which he (liscovc*reil, 
viz. indifferent, male or fernak*. can lx.* recognized in many cases. 
oftt‘n in tlic; vertebrate, but always more sharply differentiated in 
the invertc?bratc. Moreover, it is \'ery probable that conjugation 
(Hxurs soon after the arrival of the parasites in their specific invertt; 
brate host; and this act may jierhaps give rise to an aflageUar 
eoj)ula. which is gregariniform and comparable to an ookinete, 
different investigators, it may be noted, have described varioir- 


(A r. affrr l.av, ami MuMill; K, after WumcI .aul St:iu\.) 

fbo. (>.- -Unequal Division and Buddiii!.', ” i)roeess in 1\ U'-msi, 
m, Barent-individual; d. Daughter individual ; d\ Daiigliter 
individual dividing. ( x 2000.1 

%i. Keysselilz (ib), from fishes; also .several other piscini' Trvjjaim 
somes havc theii* developmental phases in lec'ches worked dn by 
Bnimpt (5ff). In addition, a 'frypanosome whose vertebrate host 
is yet unknown (7'. gruv/l has been studit‘<l in detail by Minchin 
(4ifll. 

It is impracticable hen; to consider lully all the various dev(;lo]>* 
mental phases and modifications of the life-cycle described as occur- 
ring in the above parasites. In view. howi vVr, of the great interest 
excited by Schaudinn’s work on a^'ian jiarasitcs. as well as on 
account of the far-reaching imjiortance of his conclusions to the 
study of the Haematozoa, a briet summary of his celebrated re.s(*arch 
is necessary. 

According to Schaudinn’s acccmiit. lu? was dealing with two 
scTparatc Trypanosome parasites of the Little (^wl {Aikttne noctua). 
viz. Trypanomorpha (Trvpanosoma) noctuae and Trypanosoma 
{Spirochaete) ziemanni. 'fhe hitter organism, in certain pha.se,s. 
very closely resembles a Spinwhuele. In the bltMid of llie owl 
rt^sting. intracellular phases of both parasites alternate with active 
trypaniform ones; and. when in the former condition, Schaudinn 
<’onsiders that thi' ])arasites are. identical with what have 
fonnerly regarded iis distinct Haemosporidia. Halteridium and a 
I xucocytozocm ro»pecti\ely. In other words, he considers that 
these two Haemosporidian forms are really only pha.HC9 in the 
life-history of particular Trypanosomes. To this life-cycle belongs 
the formation of sexual individuals and their conjugation on arrival 
in the gnat {CtUex) ; tlie process is described as agreeing in the main, 
in both cases, with what has alreatly been made known by Mac- 
('allum for another species of Halteridium, The male gametes, 
it may be noted, are said to possess the essential characters of a 
Trypanosome. The motile copula or ookinete formed in the gnat gives 

T, hfucti has also been studied in a Tsotsc tl>’ (0. fusca) by 

Stuhltnann (54ff)* 



(\fu:r Sch.iudinn.) 

7. -Dovolopiuent of an Ookinete (of Halteridium) into an 
indifferent Trv'piiiio.soim! {Trypanomorpha). 

.\-D shows the formation of the two nuclear elements (IropliM 
nucleus and kinclouucleu.s) from the definitive nucleus ^syiikarv'c^ir 
of the ookinete. 

E-W shows the formation of the myoni;mes and the flagellar Ixnder 
(ilagelluni) of the undulating membrane, by means of a greatly 
elongated nuclcar-spindk. 


t.chr, Trophonuclear ^.h^omo- 
.some. 

k.chr, Kinotonuclear do. 
i , Centrosomic granule. 
a.s. First axial spindle. 

a.sr\ Second and third do. 

/. Trophonuclcus. 

Ar. Kinctonucleus. 

k.c, Kinctonuclcar centrosontc. 


t.c, 'I'rophonuclear centrosum^ . 
m, Myoncmes. 
f,b, Flagellar border of undu- 
lating - membrane (3rd 
axial spindle). 

Its proximal centrosomv 
(its di.stal one vaxiishii'A, 
as ;3uch). 
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complicated nuclear changes^ and divisions undergone by Trypano- 
somes; these are considered, in many cases, to represent some kind 
of parthenogenesis. 

A very interesting modification of the life-cycle of a Tr>’^)anosomc 
which must be mentioned has been made known by Minchin, in 
his account of T, grayi, in a tsetse-fly (G. palpalis). unfortunately 
the vertebrate host of this form is not yet known. Certain indi- 
viduals of a particular character form definite rounded cysts in 
the rectum of the fly; in this condition, the only sign of Trj'panosome 
structure is aflorded by the two nuclei, which remain separate. 
These cysts arc doubtless for dispersal by way of the anus, and the 
vertebrate host is in all likelihood infected by the mouth and ali- 
mentary canal. This reveals a quite novel mode by which infection 
with a Trypanosome may be brought about; so far, however, 
T. grayi remains the only’ known example. 

As remarked in the section on morphology, the 7 ’fypano- 
ciMBMitiem- somes as a whole are preferably regarded as in- 
Hoa. eluding two entirely distinct groups, Monadina and 
Ilcteromastigina. 

Sub-order Monadina 

Family : Trypanomorphidae, Woodcock. — Hacmoflagellates de- 
rived from a uniflagellate, Herpctomonacline form, in which the 
point of insertion of the single (anterior) flagellum into the body 
has travelled backwards from the anterior end for a greater or less 
distance, the flagellum itself having become, concurrently, attached 
to the body for a portion of its length by means of an undulating 
membrane. 

Genus Trypanomorpha, Woodcock, ioo6. — With the characters 
of the family. The only sp^ecies yet known is the type .specie.s, 
r. noctuae (Celli and San Felice). [Syn. Trypanosoma n. (C. & 
S.F.), Schaud. = Halteridium n. (C. & S.F.).] See figs. 5, E, 7. 
Vertebrate host, Athene nociua, Little Owl; invertebrattj host, 
Cuicx pipi&ns. 

There are, in addition, other foirns, which arc probal»ly to be 
placed in this family, but which are not yet sufficiently well known 
tor their systematic position to be settled. It is, for instance, (]uitc 
likely that certain Herpetomonadine parasites described by I>ger 
(29, 34) from various blood-sucking insects are really only stages 
in tlic life of a Haemoflagellate. Some of the.se arc placed by 
Lugcr in a newly discovered genus, Crithidia. 

Sun -ORDER HeTEROMASTIGTNA 

Family : Trypanosomati<lae, Doflein,'— Flagellates, in the great 
majority of instances haemal parasites, derived from a biflagellate, 
Boae-like type, in which the posteriorly directed (trailing) flagellum 
is always present and attached to the body by an undulating 
membrane, of which it constitutes the thickened edge. Che other, 
the anterior flagellum, may or may not persist. 

Genus Trypanoplasma, Lav. and Mesnil, 1902. — The; anterior 
flagellum is present. Jiotli flagella arc inserted close together, 
near the anterior end of the body. Two sub-groups may be distin- 
guished. In one, exemplified by T, borrcli (fig. 4, F and G) from the 
rudd and minnow, the anterior flagellum is well -developed, and 
the free parts of both arc of about equal length. In the other, 
exemplified by 7*. cyprini (fig. 4, H) from carp, the anterior flagellum 
is much shorter than the free part of the posterior one, and evidently 
tending to disappear. Known invertebrate hosts for different 
species arc Homiclepsis and Piscicola, leeches. 

Genus TrypanophiSt Keyssclitz, 1904. — The body rc.scnible.s that 
of Trypanoplasma in general appearance, but the locomotor appa- 
ratus does not appear to be so well-developed, especially in T. grobbeni. 
The anterior flagellum is longer than the free part of the posterior 
one. The ^ccies included arc not, so far as is known, haemal 
parasites. T, grobbeni occurs in the coolcnteric cavity of various 
Siphouophora. i 

An interovsting form, "Trypanoplasma" intestinaHs, which re- 
sembles both the above genera, occurs in the alimentary canal of 
Box hoops. Probably this is not a haemal parasite, and lacks an | 
alternate host. 

Genus Trypanosoma, Gruby, 1843. — (Principal synonyms ; Un- 
dnlina, Lank., 1871; Herpetomonas, Kent, 1880. only in part; 
Paramoecioides, Grassi, 1S81; Haematomonas, Mitrophan, 1883.) 
There is no anterior flagellum. The point of insertion of the at- 
tached (posterior) flagellum into the body, and, consequently, the 
commencement of the undulating membrane may be almost any- 
where in the anterior lialf of the body, but is usually near the 
extremity. 

Among the more important and better-known forms are the 
following : — 

Parasitic in mammals : T, lewisi (Kent), the well-known natural 
Tr3rpanosome of rats (figs. 3, A, 6, A) ; T. brucei, Plim, and Bradf., 
the cause of nagana among cattle, horses, &c., in South Africa 
3. B); T. epansi, Steel, the cause of surra to horses in Indo- 
Buimali; T. equiperdum, Dofl., the cause of dourinc in horses in 
Algeria and other regions of the Mediterranean littoral ; T. equinum, 
Voges, causing maf de caderas or hip-paraplegia in South 
America (fig. 3, D) ; T. theileri, Lav., a very large tonn, the cause of 


galzickt^ or bile-sickness to cattle in the Transvaal; and T. gam- 
biense, Dutton (syn. T. ugandense, CastcUaiii, castellanii, Kruse), 
the cause of human trvpano.somosis in Central Africa, which 
becomes slecping-.sicknoss wlicn the organisms penetrate into tlic 
ccrebro-spinal fluid (fig. 3, C). 

I*arasitic in birds ; T. avium (Danil., Lav. emend.), probably the 
form to which Danilewsky's original invcwStivations related, para- 
sitic in owls and (according to Novy and McNeal) also in other bird.s 
(iig* 3* J"); T, johnstoni, Dutt. and Todd, a very .spirochactiform 
type from \itt\c hiriU {Bstrvlda) in Senegambia; and Hanna's 
peculiar wide s]>ecics from Indian birds, with a remarkably tapering 
anterior end (fig. 3, G). Lastly, there is 7. ziemanni, Lav. fsyn. 
Spirochaete s, (Lav.), Schaud, "Haemamoeba" c.. Lav., the " Lcuco- 
cytozoon of Danil.], from various owls, and Cuicx /vpiens, whose 
life-lustor>' has been described by Schaudinn (lig. 3, H), (As above 
mentioned, this form may not be a true Trypanosome.) 

Only one reptilian form is well known,* T. damoniac, I.av, and 
Me.sii., from a tortoise, Damonia rcevesii (fig. 3, J). J’aiasitic in 
batrachia : T, rotatoriuw, Mayer (syn. Amoeba r., Mayer, July 
1843. T, sanguinis, Gruby, November 1843. Vndulina ranaruni, 
Lank., 1871), the best-known parasite of frogs, which exhibits 
remarkable polymorphism (fig. 4. A and It); T. mega and 7'. karyo- 
seukton, Dutt. and Todd, even larger than T. f. (fig. 4, D), with 
)ieculiar cytological differentiation, may be only sub s])ecie.s; /'. 
inopinatum, Sergent, and T. nelspruitensc, Lav.’, also from frogs 
(fig. 4, C). Parasitic in fi.shes : 7'. remaki. Lav. and Mesnil, from 
pike, a relatively small form (fig. 4, L) ; T. barbaiulac, L6ger. from 
loach; T. granulosum. Lav. and Mernil, a vciy long vermiform 
para.siic. from eels (fig. 4, K); T, soleae, Uiv. and Mesnil, from .sole.s, 
with a relatively small flagellum (fig. 4, J); and T. scyllii and T. 
rajac, from those Klasmobranchs, Vioth very large form.s, tlescribrd 
by Lav. and Me.snil. 

Undoulncdly closely allied to the Haemoflagellates, although 
no actual trypaniform phase has yet been ob.served, arc 1h(‘ 
important parasites usually known as the “ T.(‘ish- 
man-Donovan ” bodies, without some consideration Leintman- 
of which an account of the ITaemoflagellatcs would Donovan^ 
hardly he complete. These bodies are constantly 
found in certain tropical fevers (c.g, dum-dum fever, 
kala-azar) particularly prevalent throughout Indo-Burma, <»f 
which they arc generally held to be the cause. They were 
discovered by W. Leishman in 1900, but before his first account 
of them (36) was published tliey witc also seen quite inde- 
pendently by C. Donovan. Moreover, organisms very similar 
to these (morphologically, indeed, the two sorts appear scarcely 
di.stinguishable) are found in various sores or ulcers (eg. 
Delhi boil, Oriental .sore, “bouton d ’Alep “) to which people 
in difTcrent parts of the East are liable. These were first 
described by J. II. Wright (58). 

The chief ilisli notion between the parasites in the two cases is 
in their habitat. In the one case they arc entirely restricted to 
the neighbourliood of the boil or ulcer, whereas in the other there 
is a general infection of the body, the organisms spreading to all 
parts and being met with in the .sjileen, liver, bone-marrow, &c,. 
and (rarely) in the perinhcral circulation. The parasites arc cither 
free or intracellular. In the latter ca.se they invade cells of a 
leucocytic or phagocytic character as a rule; Leishman's form 
is particularly abundant in large macrophageal cells originating 
from the vascular endothelium of the .spleen (fig. 8. 1. M). 

The parasites themselves arc very minute and usually ovoi<! 
or pyriform in sha])c (fig, 8, I. a), the latter being, perhaps, the most 
typical. The splenic type is .somewhat smaller than Wright's 
parasite; the former, when pear-shaped, is from 3} to 4 yu in length 
by 1 1 to 2 g in width, the latter being about 4 /i by 3 g (fig. 8, 111.). 
The body is probably not limited by any distinct membrane. The 
cvtopla.sm is finely granular and fairly uniform in character. 
The most interesting point about the morphology j.s the fact that two 
chromatic bodies, of v'cry une(]ual size, are almost invariably 1<» 
Ikj recognized. The larger nuclear body, which corresponds to the 
trciphonuclcus of a Trypanosome, is usually round or oval; the 
.smaller one, representing a kinctonucleus, has the form either of 
a little rod or of a round grain, and is generally separate from the 
larger nucleus. 

The parasites multiply in two ways — (a) by binary fission, 
and (6) by multiple division or seg mentation. The principal 
stages in the first method arc well known (fig. 8, I. f/); they offer 
strong resemblance to the procc.ss in Piroplasma. Multiple divi.sion 
has not yet been so satisfactorily made out. It appi?ar.s to con- 
form more or less to the radial or rosette type of multiplication, 
enlarged rounded jiarasites, with a varying number of nuclei (up 
to about eiylit) uniformly arranged near the periphery, having been 
often noticed (fig. 8. I. c and W.b), The details of the proceas arc 
somewhat differently described, however, by diflerent observers. 

Laveran and Mesnil (27) gave the name Piroplasma donovani to 
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Leishman’s forzn,^ and there is no doubt that the parasites are 
closely allied to that type of organism. This does not. however, 
preclude in any way the supposition that they — equally with 
certain other Haemosporidia — ^represent, nevertheless. <^y a phase 
of a complete life-cycle; and this supposition has in fact been 
definitely proved to ’l>e true by the work of Rogers (48). Rogers 
cultivatkl the parasites obtained from cases of kala-azar in 
artificial media, and found that what were unmistakably flagellate 

a 





I , Pivoplasma (Leishmania) donovani, Lav. and Mcsnil. 

fl, T3^ical pear-shaped or oval forms ; b, various stages in longi- 
tudinal division ; r, nuclear division preparatory to multijdc 
fission ; d, endoglobular forms, in red bloixl-corpusclcs 
{p ss pigment grains) ; a, bacillan^ form of the jiarasitc in a 
corpuscle ; M, large macrophageal cell with many parasites 
(after Donovan). 

II. Uninuclear leucocyte (L) containing several i)ara sites Rafter Lav. 

and Mesnil). 

III, P. (Heleosoma) 'pi mm (Wright). 

a. Sinylc indiv ' lals ; 6, dividing forms (from Mcsnil. mostly 
after Wrigi /. 

IV. P. donovani in cultures of different ages. 

a, Ordinary forms of varying sizes ; b c, stages in multiple division ; 
d, binary fission; e, /, g, flagellate forms (after Rogers). 

stages developed in the cultures at different intervals (fig. 8. TV. c, 
/, g). 7 'he.se forms were elongated and spindl(?-like; and to one end 
of the body, near which the smaller nuclear element was situated, 
a well-developed flagellum was attached. Since then many other 
workers have obtained similar stages [sec Lcishman and Statham 
(38), Christophers (7)]; but however slender and Trypanosomc- 
like the flagelliform parasites may appear, up till now no indica- 
tions of an undulating membrane have been seen, and the kineto- 
nuclear clenrent is never far from the insertion of the flagellum. 

Nevertheless, the general appearance and structure of these 
motile forms so greatly resemble that of a Herpetomonad, or of 
tlic “ pseudo-Herpetomonadine ” forms of a Trypanosome which 
arc obtained in cultures, that it cannot be doubted that the “ Leish- 
man-Dono van- Wright bodies are closely connected with the 
Haemoflagcllates. That being so. it is quite’ possible that, in normal 
conditions and circumfitanccs, these parasites also possess, at .some 
period of the life-cycle, a trypaniform phase. Nothing definite is 
yet known with regard to the transmission of the parasites by an 
alternate in^'crtcVJrate host, although there is presumptive evidence 
in favour of this supposition.’-® 

A word or two must be said in conclu.sion with reference to 
the supposed connexion of the Spirochaetae with the 
CfmMxion Tr>'panosomes. In Schaudinn’s great memoir he 

•frAeSp/ro. regarded ztemanm as po.sscssing, in 

certain phases, the actual characteristics of a 
Spirochaeie as then known; and, further, he was 
inclined to think that other Spirochaetae (f.g. 5 . 
ohermeieri of relapsing fever) w^ere also only phases in the 

® R. Ross (49), regarding the parasites as a quite different kind 
of Sporozoan, termed them Leishmania\ and Wright named his 
variety from tropical ulcers Heleosoma tropicum, 

^ Patton ( 5 «. Mem. India, No. 27 T907) lias brought forward 
evidence to show that the bed-bug (Cimex macrocephalas) is the 
invertebrate host. 


life-cycle of a particular Haemoflagellate. As a result of his 
more recent investigations on S. plicatilis (the type-species of 
Ehrenberg) and other forms (51), he finds, however, that this 
is not the case, but that the organisms exemplified by S. 
plicatilis are to be widely separated from the Trypanosomes, 
and placed rather with the Bacteria. In addition, it is rnost 
probable that, at any rate, certain other spirilliform parasites, 
<?.g. 5. balbianii, 5. refringens, agree fundamentally in structure 
with the type-species. 

On the other hand, evidence has lately been brought forward 
to show that certain parasites which greatly resemble a Spiro^ 
chaete are really related to the Trypanosomes. This is the case 
v;ith the celebrated organism first described by Schaudinn 
and E. Hoffmann (52) from essential syphilitic lesions, and 
now known as Treponema {Spirochaeie) pallida y Schaud. 
F. Krzysztalowicz and M. Siedlecki have published an important 
account (17) of this parasite, which they consider possesses a 
true trypaniform phase, and for which they have proposed 
the name Trypanosoma luis. This view requires, however, 
corroboration. Nevertheless the resemblance between the 
biology of this organism in relation to syphilis (as regards 
mode of infection, habitat, &c.) and that of Trypanosoma 
equiperdumy the cause of dourine or “ horse-syphilis,” may 
not be without significance. 
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u. Mcsnil," op. cit. 7. p. i, figs. ; (iba) R. Koch, " Mittheilungen fiber 
den Verlauf dor dcutschen Expedition ... in Ostafrika," Deutsch, 
med. Wochensch. (1906), app., p. 51; op, cit. (1907), p. 49; (17) 
F. Krzysztalowicz and M. Siedlecki, " Contribution k I'^tude de 
la stru^ure et du cycle ^volutif de Spirochaeie pallida. Schaud.," 
Btdl. Ac, Cracovie (1905), p. 713. 1 pl.; (18) E. R. Lankester, " On 
Undulina.Hie Type of a wew Group of Infusoria," Quart, Journ. 
Mic, Sci. (1871), ii, p. 387, figs.; (19) " The Sleeping-sickness. 

Rev. (July 1904), p. 113, figs.; (20) A. Laveran, " Sur un nouveau 
trypanosome des bovid6s." C. r. tic. sci. (1902), 134, p. 512; 
(21) idem, " Sur un trypanosome d'une chouette," C. r. $oe. biol. 
(1903), 55, p. 528, figs]; (22) idem. " Sur un nouveau trypanosome 
d'unc grcnouille," op. cit, (1904), 57. p. 158. figs.; (23) Laveran 
and F. Mesnil. " Recherches morphologiques et exp6rimentalcs 
sur le trypanosome des rats. Tr. lewisi (Kent)," Ann. inst. Pasteur 
(1901) , 15, p. (>73. 2 pis. ; (24) idem, “Dcs Trypanosomes des poissons," 
Arch. Protistenk. (1902), i, p. 475, figs.;’ (25) idem, "Recherches 
morphologiques et exp«6rimentales sur le ti^anosome du Nagana 
ou maladie de la mouche ts 6 -ts 6 ." Ann, inst. Past. (1902). p. 
figs.; (26) idem. Trypanosomes et trypanosomiases (Paris [Masson 
et Cie], 1904) ; (27) idem, " Sur un protozoaire nouveau (Pii^lasma 
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donovanit Lav. et Mesn.) parasite d’line fi^ivrc dc ITnde,** C, r. ca. 
set. (1903). 137, p. 957, figs.; (28) idem, Sur la nature bact6rienne 
du pr^tendu trypanosome des huitres, T, balbianii,*" C. r. soc. 
biot. (190X), 53, p. 883; (there arc numerous other papers by these 
authors in the C. r, ac, set, and the C. r, soc. bio 7 . from 1900 
onwards); (29) L. Ldger, “ Sur un flagell6 parasite de r Anopheles 
maculipennis,” C. r. soc. hiol. (1902). 54, p. 354, figs. ; (30) idem. 

" Sur la morphologic du trypanoplasma des vairons," C. r. ac. 
sci\ (1904), 138. P- 824; (31) idem, “ Sur la structure et les affinit^s 
des trwanoplasmes " (1904), t. c. p. 856, figs.; (32) idem, “ Sur les 
h6monagell& du Cobitis harbcUula, L. 1 . Trypanosoma barbaiulae, 
n, sp.,*' C. f. soc. hiol. (1904). 57 . p- 344; ( 33 ) idem, " Trypano- 
plasma varium, n. sp,, parasite du sang de Cobitis harbaiula, L." 
(1904), t. c. p. 345; (34) idem, “Sur les affinit 4 s de VHerpeiomonas 
subulata et la phylogdnie des tr5T)anosomes “ (1904), t. c. p. 615; 
(35) idem. “ Sur ia presence d'un trypanoplasma intestinal chez les 
noissons/' op. cit. (1905), 58, p. 5x1; (36) W. Lcishman. “ On the 
Possibility of tlie Occurrence of Trypanosomiasis in I ndia, “ Med. 
Journ. (1^3), i. 1252, figs.; (37) idem, “Note on the Nature of the 
Parasitic Bodies found in Tropical Splenomegaly," op. cit. (1904), i. 
303 ; (38)Leishman and Statham, ‘ ' The Development of the Leishman 
]^dy ill Cultivation, " /owm. Army Med. Corps (1905), 3, 14 pp., 1 pi. ; 
(39) J. Lignidres. “ Contribution a I’^tude dc la trj^anosomose des 
equid6s .sud-amcricains connue sous le nom dc Mai de Caderas," 
Rec. med. vet. (8) (1903), 10, p. 51, 2 pis.; (40) A. F. Mayer, "Spici- 
legium observationum anatomicarum de urgano electrico in rails 
anelectrias et de haematozois." (Bonn, 1873), 18, pp.. pis.; (41) F. 
Mesnil, F. Nicollc and P. Hcmlingcr, " Sur le protozoaire du bouton 
d'Alep," C. r. soc. biol. (1904), 57. p* ifi7; (41^) E. A. Minchin, 
"On the Occurrence of Encystation in Trypanosoma grayi,” &c..Proc. 
Roy. Soc. (1907), 79 D, p. 35; {41b) idem (with Gray and Tulloch), 
" Glossina palpalis in relation to Trypanosoma gamhiense. &c., 
op. cit. (1906), 78 B, p. 242, 3 pis.; (42) Mitrophanow, " Beitrage 
zur Kenntniss der Hamatozen," Biol. Centbl. (1883), 3, p. 35, figs,: 
(43) G. Ncpveu, " Sur un trypanosome dans le sang do riiomme," 
C. r. soc, biol. (1898), 50, p. 1172; (4.^) F. G. Novy and W. J. 
McNeal, " On the Trypanosomes of Birds," Journ. Inf. Dis. (1905), 
2, J). 256, pis.; (45) W, S. Perrin. " The Life-History of Trypanosoma 
halbianii, Proc. Roy. Soc. (1905), 7<) B, p. 367, figs., also in Arch. 
Protistenk. (1906), 7 pis.; (46) M. Plehn, Trypanoplasma cyprini, 
n. sp.," Arch. Protistenk, (1903). 2. p, 175, t pi.; (47) S. Prowazek. 

" Studicn fiber Siiugethiertrypanosomcn," Arh. kais, Gesundheits- 
amte (1905), 22, 44 pp., pis.; (48) L. Hogers, "On the Development 
of Flagellated Organisms (Trypanosomes) from the Spleen Protozoic 
Parasites of Cachexial Fevers and Kala-azar," Quaff, yowrw. Mic. Sci. 
(1904), 48, p, 367, I pi. ; (49) R. Ross, " Notes on the Bodies recently 
described by Leishman and Donovan," Brit, Med. Journ. (i9<J3), 1 . 
1261, 1401, figs. ; (50) F. Schaudimi, " Generations- und WirthswecLsel 
bci Trypanosoma und Spirochaete,** Arh, kais. Oesundheitsamte 
(1904). 20, p. 387, figs.; (51) idem, " Zur Kenntniss dcr .Spirochaete 
pallida** Deutsch. med. Wochenschv. (1905), No. 42, p. 1O65; (52) 
Schaudinn and E. Hoffmann. " Vorlaufigcr Bericht fiber das Vor- 
kommen von Spirochaeten in sypliilitischeo Krankheitsproducten." 
Arb. kais. Gesundheitsamte (1905), 22, p. 527; (53) E. and E. Sergent, 

" Sur un trypanosome nouveau parasite de lagrenouillc verte," C. r. 
soc. biol. (1904), 56, p. 123, fig.; (54) idem. " H^mamibes des oiseaux 
et moustiques * Generations alternantes/ de Schaudinn," op. cit. 
(1905). 58, p. 57; (54«) F. Stuhlmann, "Bcitrage zur Kenntniss 
dcr Tsetsefliege." &c., Arb. kais. Gesundheitsamte (i9<J7). 26, p. 83, 

4 pis; (55) Valentin, "Ober ein Entozoon im Blute von Salrho 
fario,** Muller* s Arch., 41, p, 435; (56) O. Voges, " Mai de Caderas," 
Zeitschr, Hyg. (1902), 39, p. 323, i pi.; (57) Wasielewsky and 
G. Senn, " Bcitrage zur lienntniss der Flagellaten dcs Rattenblutcs," 
op, cit. (1900), 33, p. 444. pis. (58); J. H. Wright, " Protozoa in a 
case of tropical ulcer (Delhi sore)," Journ. Med, Research, Boston 
(1903), 10, p. 472, pis. (H. M. Wo.) 

TSAIDAM, or more correctly Tsadum, a depression, or self- | 
contained shallow basin in the N.E. of Tibet, crossed by 37® N. 
and stretching from 92® to 97®. It is separated from the high 
plateau of Tibet by the Burkhan-Buddha range, and on the 
N.E. it is bounded by the eastward continuation of the Astin- 
tagh ranges, which there consist of four, namely, the lower and 
upper ranges, and a subsidiary chain Ranking the lower range 
on the north and another subsidiary chain flanking the upper 
range on the south (.see Kuen-Lun). 

The valleys which divide the east ranges of the Kuen-Lun sy.stem 
terminate, or rather merge in, the sandy desert basin of Tsaidam; 
amongst them the Kakir valley between the upper Astin-tagh and 
the Akato-tagh and the Kum-kol valley between the Kalta-alagan 
and the range I. of the Arka-tagh (see Kuen-Lun). Tsaidam lies 
at an altitude of 11,400 ft. or about 3000 ft. lower than the Kum- 
kol lakes, and receives from the valley in which they lie the river 
Chulak-akkan or Tsagan-tokhoy. wliich rises probably on the north 
slope of the Shapka-monomakha Mountain, one of the culminating 
summits in the region north of the Arka-tagh range. " It is very 
possible that the north-wost of Tsaidam, which is perfectly 


unknown, is broken up into several separate basins. The south-eaist 
part of the same great expanse also appears to consist of several 
smaller basins rather than of one single great basin, each possessing 
its own salt lake; but then these smaller basins arc undoubtedly 
separated from one another by remarkably low and insignificant 
thresholds or swellings." ' The north-cast part of the basin con 
slsts of a network of basins, which admit of being grouped in four 
divisions — Sfirtfing or Serteng, Mukhai, "I'sfidam or Tsaidam, anti 
Kurlyk or Tosun. The characteristic ftJatiirc of each of tliose i.s 
that which is found in so many of the valleys of the Tibetan border- 
land, namely, a pair of linked lakes, one containing salt water and 
the other fresh water. The only inhabitants of Tsaidam are Mongols 
— Sartfing Mongols in the north and Tajiniir Mongols in the south. 
The south-east part of the region is drained by the Holiizun-nor or 
Bain-gol, an affluent of the upper Hwang-ho or Yellow River of 
China. The Sartfing basin is drained by the Khalting-gol and its 
tributary tlic Holuin-gol, which rise in the Humboldt and Ritter 
Mountains and empty into the lake of Sukhaiii-nor. 

TSANA, a lake of North-East Africa, chief reservoir of the 
Abai or Blue Nile. Tsana lies between ii® 36' and 12® 16' 
N. and 37® 2' and 37® 40' E., filling a central depression in 
the Abyssinian highlands. It is about 5690 ft. above the sea, 
but from 2500 to 3000 ft. below the mountain plateau which 
encircles it. Its greatest length is 47 m., its greatest breadth 
44 m., and it covers, approximately 1100 sq. m., having a drain- 
age area, including the lake surface, of some 5400 sq. m. In 
shape it may be compared to a pear, the stem being repre- 
sented by the escaping waters of the Abai. The shores of the 
lake arc well defined, generally flat, and bordered by reeds, 
but at places the mountains descend .somewhat abruptly into 
the water. Elsewdiere the land rises in gentle undulations, 
except at the mouths of the larger tributary streams, where 
arc alluvial plains of considerable size. At the south-east 
end the lake forms a bay about eleven miles long, and from 
three to eight miles across, and from this bay the Abai issues. 
The whole of the coast-line is considcralily indented and many 
narrow promontories jut into the lake. The island of Dek 
(8 m. long by 4 broad) is in the south-western part of the lake. 
Near it is the smaller island of Dega, whilst numerous islets 
fringe the shores. 

Lake Tsana is fed by three large rivers and by many petty streams. 
The chief tributary is the Abai, which ent(T.s the lake at its south- 
we!5t corner through a large papyru.s .swamp. This river, and the 
Abai or Blue Nile which issues from the laktJ, arc regarded a.s one and 
the same stream and a current is observable from the inlet to the 
outlet. Next in importance of the affiuenis are the Keb and 
Gumara, which run in parallel courses and enter the lake on its 
eastern side. The outlet of the lake is marked by openings in a rocky 
ledge, through which the water pours into a higoon-like expanse. 
Thence it issues by two or three channels, with a fall of about 5 ft. 
in a succession of rapids. These channels unite within a couph? 
of miles into one river — the Abai with a width of (>50 ft. After 
passing a large number of rapids in the first sixteen miles of its 
course the Abai enters a deep gorge by a magnificent fall — the 
Fall of Tis Esai — the water being confined in a channel not more 
than 20 ft. across and falling 150 ft. in a single leap. The gorge is 
spanned by a stone bridge built in the 17th century. From this 
point the Abai makes its way through the mountains to the plains 
of Sennar, as described in the article Nile. 

The average annual rainfall in the I'sana catchment area is 
e.stimated at 3J ft., and the volume of water received by the lake 
yearly at 6,572,000,000 cubic metres. More than half of this 
amount is lost by evaporation, the amount discharged into the river 
!>eing placed at 2,924,000,000 cubic metres. The seasonal altera- 
tion of the lake level is not more than 5 ft. The rainy season lasts 
from the beginning of June to the end of September. During this 
period the discharge from the lake is, it appears, little greater than 
in the dry season, the additional water received going to raise the 
lake level. Thus the rise in the Blue Nile, in its lower course, would 
seem to be independent of the supply il derives from its source. 

Tsana has been identified with the Coloe Palus of the ancients, 
which although placed t 2® too far south by Ptolemy was 
described by him as a chief reservoir of the Egyptian Nile and 
the source of the Astaposy which was certainly the Blue Nile. In 
1625 it was visited by the Portuguese priest Jeronimo Lobo, 
and in 1771 by James Bruce. Dr Anton Stecker, in i88i, 
made a detailed examination of the lake, enabling the carto- 
graphers to delineate it with substantial accuracy. By the 
Portuguese of the 17th century the hike was styled Dambia, 

1 Sven Hcdin, Scientific Results of a Journey in OfMrdl Asia, 
rSgo-igoi, iii. 344 (Stockholm, 1905-1907). 
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and this name in the slightly altered form of Dembea was in 
use until towards the close of the 19th century. By many 
Abyssinians the lake is called Tana, but the correct Amharic 
form is Tsana. 

Sec Nile and Abyssinia, and the authorities there cited. The 
British Blue Book. E ypt, No. 2, 1904, contains a special report 
(with maps) upon Lake Tsana by Mr C. Dupuis, of the Egyptian 
Irrigation Service. In the Boll. soc. f^eog. iialiana for December 
1908 Captain A. M. Tancredi gives the results (also with maps) of an 
Italian expedition to the lake. (W. E. G.; F. R. C.) 

TSAR, or Czar, the title commonly given both abroad and 
in Russia itself to the sovereign of Russia, whose official style 
is, however, ** Emperor and Autocrat ’’ {Jinperator i Samov- 
lastityel). In its origin the word tsar seems to have connoted 
the same as imperator, being identical with the German Kaiser 
in its derivation from the Latin Caesar. In the old Slavonic 
Scriptures the Greek ^ao-iXcu? is always translated tsar^ and 
this title was also given to the Roman emperor. The old 
Russian title for a sovereign was knyaz^ prince, or veliky hnyaz^ 
grand prince. The title tsar was first adopted by the Slavonic 
peoples settled in the Balkan PiMiinsiila, who were in close 
touch with the Eastern emperor; thus it was used by the medieval 
Bulgarian kings. It penetrated into Russia as a result of the 
grow'ing intercourse between old Muscovy and Constantinople, 
notably of the marriage alliances contracted hy Russian princes 
with the dynasty of Basil the Macedonian ; and it was assumed 
by the Muscovite princes who revolted from the yoke of the 
Mongols. The other tsars were gradually ousted by those of 
Moscow, and the modern Russian emperors inherit their title 
of tsar from Ivan III, (1462-1505), or perhaps rather from 
his grandson Ivan IV. (1533-1584) who was solemnly crowned 
tsar in 1547. 

Throughout, however, the title tsar was used, ns it still is in popular 
))arlancc, indilTerently of both emperors and kings, being regardcti 
a.s the equivalent of th(* Slavonic firol or krai (Buss, korol, Magyar, 
kirdly), a king, which had bc(?n adopted from the name of Charle- 
niagne (Germ. Karl, Lat. Carolus Magnus). This use being equi- 
vocal, Peter the Great, at the Peace of Nystad (Nov. 2, 1721), 
assumed the style of imperator, an ('xotic word intended to sym- 
jjolize his imperial dignity as the equal of the western cMiiperor. 
This new style was not, however, recognized by the powers until 
the lime of Catherine II., and tlicn only on the express understanding 
that this recognition did not imply any preced<*ncy or .superiority 
of the Russian emperor over other sovereigns. Henceforth, what- 
ever popular usage might be, the tilU‘ tsar was treated officially 
as the equivalent of that of king. Thus the Russian emperor is 
tsar (king) of Poland and of several other ])arts of his dominions. 
Thus, too. the prince of Bulgaria, on assuming the royal style, 
took the title of T.sar of Bulgaria. 

The title " White Tsar," applied to the Russian emperor and 
commonly quoted as though it had a poetic or my,stic meaning, 
is a translation of a Mongol word meaning " independent " (cf, the 
feudal " blanch tenure," i.c. a tenure free from all obligation of 
personal service). 

The wife of the tsar is tsaritsa. In former times the title 
tsarevich (king's son) was borne by every son of a tsar; but the 
word has now fallen out of u.se. The heir to the throne is known 
as the tsesavevich or ccsarevich {q.v.), i.c. .son of Caesar, the other 
imperial princes bearing the old Russian title of veliky knyaz (grand 
duke; q.v.). 

TSARITSYN, a town of Russia, in the government of Saratov, 
situated on the right bank of the Volga, where it suddenly 
turns towards the south-east, 40 m. distant from the Don. 
Pop. (1900), 67,650. Tsaritsyn is the terminus of a railway 
w'hich begins at Riga and, running south-eastwards, intersects 
all the main lines which radiate from Moscow to the south. 
It is also connected hy rail with Kalach on the Don, where 
merchandise from the Sea of Azov is disembarked. Corn 
from middle Russia for A.strakhan is transferred from the rail- 
way to boats at Tsaritsyn; limber and w'ooden wares from 
the upper Volga are unloaded here and sent by rail to Kalach; 
and fish, salt and fruits sent from Astrakhan by boat up the 
Volga are here unloaded and despatched hy rail to the interior 
of Russia. The town has grown rapidly since the completion 
of the railway system, and has a large trade in petroleum 
from Baku. Tsaritsyn is also the centre of the trade in the 
mustard.;,, I9^;j^epta, Dubovka and the neighbourhood. The 
fisheries are important. T||e buildings of the town include 


a public library, and the church of St John (enjd of 16th 
century), a fine specimen of the architecture of its period. Here 
are iron, machinery and brick works, tanneries, distilleries, and 
factories for jam, mustard and mead. Market gardening is an 
important industry. 

A fort was erected here in the 16th century to prevent the.' 
incursions of the free Cos.sacks and runaway serfs who gathered 
on the lower Volga, as also the raids of the Kalmucks and Cir- 
cassians. In 1606 Tsaritsyn took part in the rising in favour 
of the false Demetrius, and Stenka Razin took the towm in 
1670. The Kalmucks and Circassians of the Kuban attacked 
it repeatedly in the 17 th century, so that it had to be fortified 
by a strong earthen and palisaded wall, traces of which i\nt 
still visible. 

TSARSKOYE 5ELO, a town of north Russia, in the govern- 
ment of St Petersburg, and an imperial residence, 15 ni. by rail 
south of the capital. Pop. (1885), 15,000; (1897), 22,353. 
The town stands on the Duderhof Hills and consists (i) of 
the town proper, surrounded by villages and a German colony, 
which are summer resorts for the inhabitants of St Petersburg; 
and (2) of the imperial parks and palaces. The former is hiiill 
on a regular plan, and its houses nearly all stand in garden.^. 
The cathedral of St (Catherine is a miniature copy of that at 
Constantinople. The imperial parks and gardens cover 1680 
acres; the chief of them is the garden, containing 

the ‘‘old palace,” built (1724) hy Rastrelli and gorgeously 
decorated with mothcr-of-pearl, marbles, amber, lapis lazuli, 
.silver and gold; the gallery of Cameron adorned with fine 
statues and entrance gates; numerous pavilions and kioskj : 
and a bronze statue (1900) of the poet Pushkin, A seconrl 
palace, the Alexander, was built by Catherine II. in 1702. 
and has in its park an historical museum and an arsenal. 

When Peter the Great took possession of the mouth of the 
Neva, a Finnish village, Saari-mois, stood on the site now 
occupied hy the town, and its russified name Sarskaya was 
changed into Tsarskoyc when Peter presented it to his wife 
Catherine. It was e.specially embellished by the t.saritsa 
Elizabeth. Under Catherine II., a towm, Sophia, was built 
close hy, but its inhabitants were transferred to Tsarskoyc 
Sclo under Alexander I. The railway connecting the town 
with St Petersburg wiis the first (1838) to be consti*uctcd 
in Russia. 

TSCHAlKOVSKY, PETER lUCH (1840-1893), Russian com- 
poser, born at Votkinsk, in the province of Vyatka, on the 7th 
of May 1840, was the son of a mining engineer, who shortly after 
the boy’s birth removed to St Petersburg to assume the duties of 
director of the Technological Institute there. While studying 
in the school of jurisprudence, and later, while holding office 
in the ministry of justice, Tschaikovsky picked up a smattering 
of musical knowledge sufficient to qualify him as an adept 
amateur performer. But the seriousness of his musical aspira- 
tion led him to enter the newly founded Conservatorium of 
Si Petersburg under Zaremba, and he w^as induced by Anton 
Rubinstein, its principal, to take up music as a profession. He 
therefore resigned his post in the ministry of justice. On quitting 
the Conser\^atoriiim he was awarded a silver medal for his thesis, 
a cantata on Schiller's “ Ode to Joy.” In 1866 Tschaikovsky 
became practically the first chief of the recently founded Mosco'>v 
Conservatorium, since Serov, whom he succeeded, never took 
up his appointment. In Moscow Tschaikovsky met Ostrovskiy, 
who wrote for him his first operatic libretto, The Vojezfodii, 
After the Russian Musical Society had rejected a concert 
overture written at Rubinstein’s suggestion, Tschaikovsky in 
1866 was much occupied on his Winter Day Dreams^ a symphonic 
poem, which proved a failure in St Petersburg but a success at 
Moscow. In 1867 he made an unsuccessful debut as conductor. 
Failure still dogged his steps, for in January 1869 his Vojevoda 
disappeared off the boards after ten performances, and sub- 
sequently Tschaikovsky destroyed the score. The Romeo and 
Jxdiet overture has been much altered since its production by 
the Russian Musical Society in 1870, in which year the composer 
once more attempted unsuccessfully an operatic production, 
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St Petersburg rejecting his Undine* In 1871 Tschaikovsky 
was busy on his cantata for the opening of the exhibition in 
celebration of the bicentenary of Peter the Great, his opera 
The Oprischnik, and a textbook of harmony, which latter was 
adopted by the Moscow Conservatorium authorities. At 
Moscow in 1873 his incidental music to the Snow Queen failed, 
but some success came next year with the beautiful quartet in F. 
During these years Tschaikovsky was musical critic for two 
journals, the Sovremennaya Lietopis and the Russky Vestnik. 
On the death of Serov he competed for the best setting of 
Polovsky’s Wakula the Smithy and won the first two prizes. 
Yet on its production at St Petersburg in November 1876 this 
work gained only a succes d'estime. Since then it has been much 
revised, and is now known as The Little Shoes. Meanwhile 
the Second Symphony and the Tempest fantasia had been heard, 
and the pianoforte concerto in B flat minor completed. This 
was first played by von Biilow in Boston, Massachusetts, some 
time later, and was entirely revised and republished in 1889. 
At last something like success came to Tschaikovsky with the 
production of The Oprischnihy in which he had incorporated 
inuch of the best of The Vojevoda. The Third— or Polish — 
Symphony, four sets of songs, the E-flat quartet (dedicated to 
the memory of Lamb), the ballet “ The Swan Lake,’’ and the 

Francesca da Rimini fantasia, all belong to the period of the 
late ’seventies —the last being made up of operatic fragments, 
rschaikovsky in 1877 first began to work on the opera of Eugen 
Onegin. With the production of this work at the Moscow 
(onservatorium in March 1879 success first came to him. 
The story, by Pushkin, was a familiar one, and the music of 
Tschaikovsk}' was not so extravagant in its dc*mands as had 
l)cen the music of his earlier openus. 

Meanwhile the more personal side of the composer’s career 
had been given a romantic touch Ijv his acquaintance with 
his lifelong benefactress, Mme von Meek, and his deplorable 
fin SCO of a marriage. In 1876 he had aroused the interest of 
Nadezhda Filaretovna von Mock (1831-1894), the wife (left 
u widow in 1876) of a wealthy railway engineer and contractor. 
She had a large fortune and she b^an by helping the com- 
poser financially in the shape of commissions for work, but in 
1877 this took the more substantial shape of an annual allow- 
iOice of £600. The romance of their association consisted in 
tlic fact that they never met, though they corresponded with 
one another continually. In 1890 Mme von Meek (who died 
two months after the composer, of progressive nervous decline), 
imagining herself— apparently a pure delusion — to be ruined, 
discontinued the allowance ; and though Tschaikovsky was then 
no longer really in need of it, he failed to appreciate the patho- 
logical reason underlying Mme von Meek’s condition of 
mind, and was deeply hurt. The wound remained unhealed, 
find the correspondence broken, though on his death-bed her 
name was on his lips. Her connexion with his life was one of 
its dominating features. His marriage was only a brief and 
misguided incident. Tschaikovsky married Antonina Ivanovna I 
Milyukova on the 6th of July 1877, but the marriage rapidly 
developed into a castastrophe, through no fault of hers but 
simply through his own abnormality of temperament ; and it 
resulted in separation in October. He had become taciturn to 
moroseness, and finally quitted Moscow' and his friends for 
St Petersburg. There he fell ill, and an attempt to commit 
suicide by standing chin-high in the river in a frost (whereby 
he hoped to catch his death from exposure) was only frustrated 
by his brother’s tender care. 

With his brother, Tschaikovsky went to Clarens to recuperate. 
He remained abroad for many months, moving restlessly from 
one place to another. In 1878 he accepted (but later resigned) 
the post of director of the Russian musical department at the 
Paris Exhibition, completed his Fourth Symphony and the 
Italian Capriccio, and wwked hard at his ** 1812 ” overture, 
more songs, the second pianoforte concerto, and his ** Liturgy 
of St Chrysostom,” an interesting contribution to the music of 
the Eastern Church. The work was confiscated for some time 
by the intendant of the imperial chapel, on the ground that it 
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had not received the imprimatur of his predecessor Bortniansky 
in due accordance with a iikaz of Alexander I. Bortnionsky 
was dead, but his successor was obstinate. Finally the work 
was saved from destruction by an oflicial order. 'Ischaikovsky 
returned only for a short time to Moscow. Thence he went 
to Paris. In 1879 he wrote his Maid of Orleans (j)roduced in 
1880J and his first suite for orchestia. In 1881 died Nicholas 
Rubinstein — to whose memory Tschaikovsk}' dedicated the trio 
in A minor. During the next five \ cars 'I'schaikovsky travelled, 
and worked at Manfred and Ilamlvty the operas Mazeppa and 
Charodatka, the Mozartian suite and the fine Fifth Symphony. 
During a great part of the time he lived in retirement at Klin, 
where his generosit}' to the poor njade him beloved. His 
operas The Queen of Spades and the one-act Jolanthe were feeble 
by comparison witli his earlier works ; more cfTcctive, however, 
were the ballets Sleeping Beauty and Casse-noisetie. In 1893 
Tsi'haikovsky sketched his Sixth Symphony, now known as the 
Pathetic y a work that has done more for his fame in foreign 
liuids than all the rest of his works. This was the year in which 
the composer conducted a wc^rk of his own at Cambridge on the 
occasion of his receiving the honorary degree of Doctor of 
Music. In lhc5 same year, on the 6th of November, he died 
from an attack of cholera at St Petersburg. 

Tschaikovsky *s work is unequal. In dramatic con positions 
he lackf^d point: precisely as Anton Rubinstein lacked point. 
But in the invention of broad, sweeping nicU.dy 'Lschaikovsky 
W'as fur ahead of his compatriot. An ong his songs and smaller 
pianoforte works, as in his symphonies and (juartels, are passages 
of exquisite beauty. The best of Tsclmikovsky’s work is more 
distinctly Russian than that of most of his con patriots; it is 
not German music in disguise, as is so much of the music by 
Rubinstein and Glazounow, and it is not incoherently ferocious, 
like so much of the music by Balakirev. 

Sec MvvH Rosa Ncwmarch’s Tchmfwvshy (i <)(><>) supplemented in 
I 0^>0 by her condensed English edition of the Life and Letters, 
which appeared in Russian in 1901 in three volumes, edited by 
Modcstc Tschaikovsky, tlic composer’s brother. 

TSCHUDI, or ScHUDV, the name of one of the most distin- 
guished famili(?s of the land of Glarus, Switzerland. It can be 
traced back as a |)easant, not a noble, race to 1209, while after 
Glarus joined the Swiss ('onfederation in 1352 various members 
of the family held high political oflice.s at home, and were 
distinguished abroad as soldiers and in other ways. 

In literature, its most eminent member was Gilks or Aegidius 
Tsciiitdi (1505-J572), who, after having served his native land 
in various offices/in J558 becanjc the chief n agistrate or landatn- 
manUy and in 1559 was ennobled by the en:pcror Ferdinand, to 
whom he had been sent as ambassador. C;riginally inclined 
to moderation he became later in life more and more devoted tio 
the cause of the counter-Reformation. It is, however, as the 
historian of the Swiss Confederation that he is best known; 
by incessant wanderings and unwearied researches amongst 
original documents he collected material for three great works, 
which therefore can never wholly lose their value, though his 
researches have been largely corrected by those of more recent 
students. In 1538 his book on Rhaetia, written in 1528, was 
published in Latin and in German — pisca ac vera Alpina 
Rhaetia y or Die uralt wahrhafftig Alpisch Rhdtia. The historical 
reputation of Giles I'schudi has suffered very much owing to 
recent researches. His inventions as to the early history of the 
Swiss Confederation are described under 1’ell. His statements 
and documents relating to Roman times and the early history of 
(Barus and his own family had long roused .suspicion. Detailed 
examination of late years has proved beyond the shadow of a 
doubt that he not merely claimed to have copied Roman inscrip- 
tions that never existed, and amended others in a most arbitrary' 
fashion, but that he deliberately forged a number of documents 
with a view to pushing back the origin of his family to the 
loth century, thus also entirely misrepresenting the early history 
of Glams, which is that of a democratic community, and not (as 
he pretended) that of a preserve of several aristocratic families. 
Tschudi’s historical credit i.s th^is hopelessly ruined, and no 
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document printed or historical statement made by him can 
henceforward be accepted without careful verification and 
examination. These discoveries have a painful interest and 
importance, since down to the latter part of the 19th century 
Swiss historical writers had largely based their works on his 
investigations and manuscripts. 

For a summary of these discoveries see G. v. Wyss in the Jakrhuch 
of the Historical Society of Glams (1895), vol. xxx., in No. 1 (1894), 
of the Ameiger /. schweizerische Geschichte, and in his Geschichte d. 
Ilistoriographie in d, Schweiz (1895), pp, 19O, 201 , 202. The original 
articles by Vogelin (Roman inscriptions) appeared in vols. xi., xiv. 
and XV. (1886-1890) of the Jakrhuch /. schweizer Geschichte , and 
that by Schulte (Glarus) in vol. xviii. (1893) of the same periodical. 
For the defence, see a weak pamphlet, Schulte Tschudi (Coire, 
1898), by P. C. y. Planta. 

Tschudi's chief works were not published until long after his 
death. The Beschreibung Galliae Comatae appeared under Gallati*s 
editorship in 1 758, and is mainly devoted to a toi)ographical, historical 
and antiquarian description of ancient Helvetia and Khactia, the; 
latter part being his early work on Rhaetia revised and greatly 
enlarged. This book was designed practically as an introduction 
to his magnum opus, the Chronicon helveticumy part of which (from 
looi to 1470) was published by J. R. Iselin in two stately folios 
(*734“i73b) ; the rest consists only of rough materials. There exist 
two rather antiquated biographies of Tschudi by 1. Fuchs (2 vols., 
St Gall, 1S05) and C. Vogel (Zurich, 1856), but his extensive 
complete correspondence has not yet been printed. 

Subjoined is a list of other prominent members of the family. 
Dominic (1596-1654) was abbot of Muri and wrote a painstaking 
work, Origo et genealogia gloriosissimorum connium de Hahshurg 
(1651)* Joseph, a Benedictine monk at Einsiedeln, wrote a 
useful history of his abbey (1823). The family, which became 
divided in religious matters at the Reformation, also includes 
several Protestant ministers; John Henry (1670-1729), who 
wrote Beschreibung des Lands Glarus (1714); John Thomas 
(17x4-1788), who left behind him several elaborate MSS. on the 
local history of Glarus; and John James (1722-1784), who 
compiled an elaborate family history from 900 to 1 500, and an 
account of other Glarus families. John Louis Baptist (d. 1784), 
who settled in Metz and contributed to the Encyclopidie, and 
Frederick (1820-1886), the author of Das Thierleben der Alpen- 
welt (1853), were distinguished naturalists. Among the soldiers 
may be mentioned Christopher (1571-1629), a knight of Malta 
and an excellent linguist, who served in the French and Spanish 
armies; while the brothers Louis Leonard (1700-1779) and 
Joseph Anthony (1703-1770) were in the Neapolitan service. 
Valentine (1499-1555), the cousin of Giles, was, like the latter, 
a pupil of Zwingli, whom he afterwards succeeded as pastor of 
Glarus, and by his moderation gained so much influence that 
during the thirty years of his ministry his services were attended 
alike by Romanists and Protestants. The best-known member 
of the family in the 19th century was Iwan (1816-1887), author 
of an excellent guide-book to Switzerland, which appeared first 
(1855) under the name of Schweizerfuhrer, but is best known 
under the title (given in 1872 to an entirely recast edition) of 
Der Tourist in der Schweiz. (W. A. B. C.) 

TSBNG KU0«FAN (1811-1872), Chinese statesman and 
general, was bom in 1811 in the province of Hunan, where he 
took in succession the three degrees of Chinese scholarship. 
In 1843 he was appointed chief literary examiner in the province 
of Szechuen, and six years later was made junior vice-president 
of the board of rites. When holding the office of military’ 
examiner (1851) he was compelled by the death of his mother 
to retire to his native district for the regulation mourning. At 
this time the Taiping rebels were overrunning Hunan in their 
conquering career, and had possessed themselves of the cities 
and strongholds on both shores of the Yangtse-kiang. By a 
special decree Tseng was ordered to assist the governor of the 
province in raising a volunteer force, and on his own initiative 
he built a fleet of war junks, with which he attacked the rebels. 
In his first engagement he was defeated, but, happily for him, 
his lieutenants were more successful. They recovered the 
capital, Chang-sha, and destroyed the rebel fleet. Following up 
these victories of his subordinates, Tseng recaptured Wuchang 
and Hanyang, near Hankow, and was rewarded for his success 


by being appointed vice-president of the board of war. In 
1853 other triumphs led to his being made a baturu (a Manchu 
order for rewarding military prowess), and to his being decorated 
with a yellow riding-jacket. Meanwhile, in his absence, the 
rebels retook Wuchang and burnt the protecting fleet. The tide 
quickly turned, however, and Tseng succeeded in clearing the 
country round the Poyang lake, and subsequently in ridding the 
province of Kiangsu of tlie enemy. His father died in 1857, 
and after a brief mourning he was ordered to take supreme 
command in Cheh-kiang, and to co-operate with the governor of 
Fukien in the defence of that province. Subsequently the rebels 
were driven westwards, and Tseng would have started in pursuit 
had he not been called on to clear the province of Ngan-hui of 
rebel bands. In i860 he was appointed viceroy of the two Kiang 
provinces and imperial war commissioner. At this time, and for 
some time previously, he had been fortunate in having the active 
support of Tso Tsung-t^ang, who at a later period recovered 
Kashgar for the emperor, and of Li Hung-Chang. Like all true 
leaders of men, he knew how to reward good service, and when 
occasion offered he appointed the former to the governorship of 
Cheh-kiang and the latter to that of Kiangsu. In 1862 he was 
appointed assistant grand secretary of state. At this time the 
imperial forces, assisted by the “ Ever-victorious Army/' load 
checked the progress of the rebellion, and Tseng was able to carry 
out a scheme which he had lon^ formulated of besieging Nanking, 
the rebel headquarters. While Gordon, with the help of Li 
Hung-Chang, was clearing the cities on the lower waters of the 
Yangtse-kiang, Tseng drew closer his besieging lines around the 
doomed city. In July 1864 the city fell into his hands, and he 
was rewarded with the rank and title of marquis and the right 
to wear the doul)le-eycd peacock's feather. After the suppres- 
sion of the Taipings the Nienfci rebellion, closely related to the 
former movement, broke out in Shantung, and Tseng was sent 
to quell it. Success did not, however, always attend him on this 
campaign, and by imperial order he was relieved of his command 
by Li Hung-Chang, who in the same way succeeded him in the 
viceroyalty of Chihli, where, after the massacre of Tientsin (1870), 
Tseng failed to carry out the wishes of his imperial master. 
After this rebuff he retired to his viceroyalty at Nanking, where 
he died in 1872. 

Tseng was a voluminous writer. His papers addressed to the 
throne and his literary disquisitions arc held in high esteem by the 
scholars of Cliina, who treasure as a memorial of a great and un- 
corrupt statesman the edition of his collected works in 156 books, 
which was edited by Li Hung-Chang in 1876. (R. K. D.) 

TSETSE-FLY (Tsetse, an English rendering of the Bantu 
nsi-nsi, a fly), a name applied indiscriminately to any one of the 
eight species of Glossina, a genus of African blood-sucking 
Diptera (two-winged flies, see Diptera), of the family Muscidae. 
Tsetse-flies are of great economic and pathological importance 
as the disseminators of tsetse-fly disease (nagana) and sleeping 
sickness. These maladies are caused by minute unicellular 
animal parasites (haematozoa) of the genus Trypanosoma (see 
Trypanosomes); and recent investigations have shown that, 
under normal conditions, the particular species of Trypanosoma 
concerned (T. brucei, in the case of nagana, and T. gambiense in 
that of sleeping sickness) are introduced into the blood of sus- 
ceptible animals or man only by the bite of one or other of the 
species of tsetse. (See Parasitic Diseases.) The names of the 
recognized species of tsetse-flies are as follows ; Glossina palpalis 
(see fig.. A); G. pallicera; G. morsiians; G. tachinaides; G. 
pallidipes ; G. longipalpis ; G. fusca ; and G. longipennis. A ninth 
so-called species, described in 1905 from specimens from Angola, 
is not really distinct from G. palpalis, but appears to be identical 
with the sub-species G. palpalis weUtnani. 

In appeaxaiKe tsetse are somewhat narrow-bodied flies, with a 
prominent proboscis, which projects horizontally in front of the head, 
and with the wings in the resting position closed flat one over the 
other like the blades of a pair of scissors (see fig., B). The latter 
characteristic aflords an infallible means for the recognition of 
these insects, since it at once serves to distinguish them from any 
blood-sucking flies with which they might otherwise be confused. The 
coloration of tsetse-flies is sombre and inconspicuous ; the brownish 
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or greyish-brown thorax usually exhibits darker longitudinal 
markings, and when the insect is at rest the abdomen or hinder half 
of the body is entirely concealed by the brownish wings. In some 
species the abdomen is of a paler colour and marked with sharply 
clcfined, dark brown bands, which are interrupted on the middle 
line. The length of the body, exclusive of the proboscis, which 
measures about a line to a line and a half, varies according to the 
species from 6 or 8 millimetres in the case of G. tachinoides, to 
aTOUt 1 14 millimetres in that of G. fused or longipennis', the dosed 







As a rule tsetse-flies are most active during the warmer hours of 
the day, but they frequently bite at night, especially b\' moonlight. 
The blood-sucking habit is common to both sexes, and the abdomen, 
Ixjifig capable of great expansion, is adapted for the pt'rioclical 
ingestion of an abundant food-supply. The act of feeding, in which 
the proboscis is buried in the skin of the victim nearly up to tlic 
bulb, is remarkably quick, and in thirty seconds or less tiic abdomen 
of the fly, previously flat, becomes swollen out with blood like n 
berry. Stulilmann's experiments with G. fusca show that the 
insect is able to ingest considerably more than (sometimes 
more than twice) its own weight of blood, which would 
appear to be the only food, and must be drawn from the 
tissues of a victim. Specimens of <1, fusca, even thougli 
fasting and kept for days in absolutely dry air, could never 
be induced to imbilxj w^ater, sugar-cane juice or exti*a- 
vasated blood. The reproduction ol tsetse-flies is highly 
remarkable; instead of laying egas or being ovo vivi- 
parous the females deposit at intervals of about a fortnight 
or three weeks a single full-grown larva, which forthwith 
buries itself in the ground to a depth of several centi- 
metres, and assumes the pupal .state. The practical 
importance of this peculiar hfe-history is very great, 
since larvae thus protected cannot easily be destroyed. 
It is important to note that although sleeping sickness 
(of which the chief foci are at present the Congo Free 
State and Uganda) has hitherto been associated with one 
particular species of Glossifia, it lias been shown experi- 
mentally both that other tsetse -flies are able to transmit 
the parasite of the disease, and that G. palpalis can convey 
kindred parasites which arc fatal to domestic animals. 
Since, moreover, it is lielievcd that at least five species 
of Glossina are carriers of nagana, it may well be that 
alt tsetse-flies can disseminate both nagana and sleeping 
sickness. (E. li. A.) 


wings, however, project beyond the body and thus increase its 
apparent length. G. pat pal is, the disseminator of sleeping sickness 
(see fig., A), is about 94 millimetres in length and is the darkest of 
all the tsetse-flies, though the dark browm abdomen has pale lateral 
triangular markings and usually at least an indication of a pale 
longitudinal median stripe. In all tsetse-flies the proboscis in the 
living insect is entirely concealed by the palpi, which arc grooved 
in their inner sides and form a closely fitting sheath for the piercing 
organ; the base of the proboscis is expanded beneath into a large 
omon-shaped bulb, which is filled with muscles. The head of the 
insect contains a muscular pharynx by means of which the blood 
from the wound inflicted by the proboscis (labium) is pumped into 
the alimentary canal and the so-called sucking-stomach. I'hc tip 
of the proboscis is armed %vith a complicated series of chitinous 
teeth and rasps, by means of which the fly is enabled to pierce the 
skin of its victim; as usual in Diptcra the organ is closed on the upper 
side by the labrum, or upper lip, and cemtains the hypopharymx or 
common outlet of the paired salivary glands, which are situated in 
the abdomen. The prolx>scLs of tsetse-flies is without the paired 
piercing stilets (mandibles and maxillae) possessed by other blood- 
sucking Diptera, such a.s the female horse-flies and mosquitoes. 

For the anatomy of the tsetse sec E, A. Minchin, Proc. Pay. Sac, 
Ixxvi. 531 - 547 - 

Tsetse-flics are restricted to Africa, where they occur in .suitable 
localities throughout the greater portion of the tropical region, 
although not found either in the Sahara or in the veld counti7 of 
the extreme south. For practical purposes the northern limit of 
Gtossina, as at present known, may be .shown on the map by drawing 
a line from Cape Verde to the Nile a littie to the south-east of El 
Obeid, and thence to the coast of Somaliland at 4'* N. ; while the 
soutiiem boundary of the genus may similarly be represented by 
the Cunene River, in the south of Angola, and a line thence to the 
north-eastern end of St JLucia lake, in Zululand. Within the area 
thus defined tsetse-flies arc not found continuously, however, but 
occur only in .small tracts called *' belts " or “ patches,'* which, since 
cover and shade are necessities of life to these insects, are always 
situated in forest, bush or banana plantations, or among other shady 
vegetation. In South and Central Africa, at any rate, “ fly- belts " 
are usually met with in damp, hot, low-lying spots on the margins 
of water-courses, rivers and lakes, and seldom far from water of some 
kind. It appears, however, that in this respect the habits of the 
different sp^ies show a certain amount of variation; thus, while 
G. falpalis exhibits an especial fondness for water and haunts more 
or less dense cover at the water's edge, recent observatiorus in German 
East Africa show that G. fusca is in no way connected with waten*, 
but is much more frequently encountered at a distance from it. 
Similarly, the oft-repeated assertion that there is a definite connexion 
between tsetse-flies and big game, especially the buffalo (Bubalus 
coffer), in that the former are dependent upon the latter for their 
continued existence, is certainly not true as regards G. palpalis, 
although in South Africa there can be no question that the ex- 
termination of big game has been followed or accompanied by the 
disappearance of tsetse from many localities in which they formerly 
abounded. 


TSHI, Tchwi, ( HI, or Oji, a group of Negro peoples of the 
Gold Coast The chief of these are the Ashanti, Fanti, 

Akim and Aquapem. Their common language is the Tshi, 
from which they gain their family name. 

TSU-SHIMA (*' the island of the port an island belonging 
I to Japan, situated about midway between Korea and the island 
; of Iki, so that the two islands were used as places of call in former 
j times by ve.ssels plying between Japan and Korea. Tsu-shima 
I lies about 54® 20' N. 129® 20' E. The nearest point of the 
Korean coast is 48 m. distant. It has an area of 262 $q. m. and a 
population of 39,000. It i.s divided at the wai.st by a deep sound 
(Asaji"Ura), and the southern .section has two hills, Yatachi-yama 
and Shira-dake, 2130 ft. and 1680 ft. high respectively, while 
the northern section has ibeshi-yama and Mirtake, whose heights 
arc 1128 ft. and 1598 ft. The chief town is Izii-hara. The 
Mongol armada visited the island in the 13th century and com- 
mitted great depredations. In 1861 an attempt was made by 
Russia to obtain a footing on the island. The name of the battle 
of Tsu-shima is given to the great naval engagement of the 27th 
and 28th of May 1905, in which the Russian fleet under Admiral 
Rozhdestvensky was defeated by the Japanese under Admiral 
Togo. 

TUABIy a market town and episcopal city of Co. Galway 
Ireland, 20 m. directly N.N.E. of Galway on the Limerick & 
Sligo branch of the Cireat Southern & Western railway. Pop. 

I (1901), 3012. An abbey was founded here towards the end of the 
I 5th century^ and in the beginning of the 6th an episcopal see by 
St Jarlath. The Protestant archbi.shopric of Tuam was lowered 
to a bishopric on the death of Archbishop Power Le Poer Trench 
in 1839, and united with that of Killala and Achonry. It is, 
however, a Roman Catholic archbishopric. The Protestant 
cathedral is also the parish church, and was to a great extent re- 
built c, x86i from plans by Sir Thomas Deane. Only the chancel 
of the old church remains, but its red sandstone arch is a remark- 
ably fine example of Norman work; it dates from the middle of 
the 12th century. The modem Roman Catholic cathedral is 
Perpendicular in style and cruciform in plan. The interior is 
elaborately decorat^. The cross of Tuam, re-erected in modern 
times, beaVs inscriptions in memory of Turlogh O^Conor, king of 
Ireland, and OTIoisin, successively (1128) abbot of St Jarlath ’s 
Abbey and archbishop (n52) of Tuam^ when the see was raised. 
St Jarlath's Roman Catholic college, usually called the New 
College, is a .seminary founded in 1814 for the education of priests. 
To the west are the archbishop's palace and a convent of 
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Presentation nuns, The town has u considerable retail trade, 
and is a centre for the disposal of agricultural produce. Tuam 
received its first charter from Janies I. Before the union in 
1800 it returned two members to the Irish Parliament. 

TUAREG, or Tawarek (more properly Tawarik, the collective 
form of iarkiy from Arabic itreki to give up), the name given 
to the western and central Saharan Berber peoples, in reference 
possibly to their abancloiiment of Christianity or their early 
home in Mauretania. They call themselves Imoshavji (‘* the 
noble people ’*), another form of Amazigli. They inhabit the 
desert from Tuat to Timbuktu and from hezzan to Zinder. The 
Tuareg country covers about 1,500,000 sq. m., less than 
3000 acres of which are cultivated. 7 'herc arc only .some half- 
dozen commercial places in the whole Sahara to wliich the 
Tuareg resort. These are the centres from which the trade routes 
radiate, Wargla, Timbuktu, (ihat, Ghadames, Murzuk and 
Insalah. 

The 'ruureg, at any rate the noble class, arc regarded as among 
the purest of the Berber stocks, but with the adoption of Lslam 
they have become larg ely arabized in manners and customs, 
though the nomad 'luarcig prc;serve in singular purity the Tama- 
shek dialect of the Berber language. Their general colour is the 
reddish yellow of southern Luropeans, the uncovered parts of 
the body being, however, darker through exposure. I'heir hair 
is long, black, and silky , beards black and thin ; eyes black, some- 
times blue; noses small; hands delicate, but bodies muscular. 
They area tall peopl(‘, the chiefs being especially noted for their 
powerful build. They dress generally in a black tunic (some 
tribes wear white), trousers girt with a woollen belt, and wear as 
turban a cloth called liiham, the end of which is drawn over the 
face, allowing nothing to be seen but the eyes and the tip of the 
nose. The purpose of this is to protect the throat and lungs from 
the sand, 'fhese cloths arc dark blue or white ; the former being 
worn most by the nobles, the latter by the common people. To 
this differcn('(‘ of colour is due the terms “ black and “ white 
Tuareg. The 1 \mreg seldom remove their masks or fac’c-cloths, 
Even abroad they wear then., and have been seen so dressed in 
the streets of Paris. The Arabs call tlicm “ People of the 
Veil.’^ 

The Tuarcf' are divided into five main trilie.s or confederations 
of tribes : tin? Az^ar (Asjor) about Ghat and (Jhadames; the Kelui 
around Air; the Ho.e.Ka.r (Ahagg.ir) in the mountains of that name 
and in th(' < outre of the Sahara ; the Awellinuden in the de.sert north 
and east of Timbuktu; and the Arrerf Ahnet, a recent ollslioot 
of the Hog^ars living in the Adrar'n Ahnet region north- west of 
the Hoggar masvsil. Owing to their nomadic life their political 
ori^anization is not so democratic as that of other Berber peoples; 
chiefs and the members of the popular assembly are nominally 
elective ; practically, however, the olhcc of chief is hereditary in 
a ruling iamily. Oh a chief's death the office goes, with the approval 
of the tribesmen, to the eldest son of his eldest sister, in no case 
to any of his sons. The I'uareg are nominally Mahommedans, and 
belong to the Malikite section of the Sunnites. The Senussite 
sect, however, has many adherent.s. but more because of the Tuareg 
hatred of forei uicrs than from devoutness. A very few perform, 
by way of Tripoli, the pil *rimage to Mecca. They have not many 
mosques, and these are merely small stone enclosures a few feet 
high, with a niche at one end towards Mecca. There are a number 
of desert monasteries, huge camps pitched in a circle. Here the 
marabout lives surrounded by his followers, shifting the "monas- 
tery" as the requirements of his flocks compel. In these 
monasteries many Tuareg children receive their education. 

Socially the Tuareg are divided into five classes, viz. : Thaggarefi 
or nobles; Marabouts or priests; Imfihad or serfs; IreghencUm or 
cross-breeds; and the slaves. The nobles arc all pure-blooded, and 
jrovide the tribal chiefs. Thev do no manual work, but almost 
ive in the saddle, either convoying those caravans wliich have paid 
blackmail for safe pevssage. or making raids on trade-routes or even 
outlying Arsib settlements. Before the 'French occupation they 
sometimes penetrated into the ven' heart of Algeria and Tunisia. 
Among the Imghad serfdom is hereditary, and whole tribes are 
vassals to tlie nobles. They cannot be sold or freed like slaves, 
though ^cy may be inherited. Most of them have practical inde- 
pendence and act as " squires " to tlie nobles on their pillaging 
expeditions. The cross-breeds are the descendants of mixed mar- 
riages between the nobles and serfs. These follow their mother's 
status. The slaves are chiefly Sudanese negroes. They are well 
treated and are practically members of the Tuareg family, but the 
Tuareg never intermarry wdth them. The Tuareg weapon.s are 
a straight two-edged sword about 4 ft. long, a dagger bound 


to the left forearm by a leather ring, and a slender iron lance .some 
9 ft. long barbed for about a foot. On his right arm the Tuareg 
warrior wears a heavy stone to give increased weight to his lance 
and sword-play or to pany blows. Muskets are common, no noble 
or freieciman being without one. Besides this the Tuareg carry 
leathern shields. In hunting, wooden missiles like boomerangs 
are u.sed. Among the low-caste hill tribes of Hoggar bows and 
arrows are the only weapons. 

Little is known of the history of the Tuareg. The name is that 
given them by the Arabs, they are the descendants of those 
Berbers who wcfrc driven into the debcrt l>y tluj ^.reat Arab invasion 
of North Africa in the nth century. Ibn Khaldun in the 14th 
century locates them to the south and west of Tunisia. They were 
constantly at war with the Arabs on tlie nor^h, and the Negro peoples 
of the Sudan on the .south. For their rclalions with the French, 
with whom they came into contact after the conquest of Algeria, 
see Sahara. 

Authorities. — If. Duveyrier, Les Touarcf^s du Nord (Paris. 
1864); Lieut. Hourst, The Exploration of the Niger (Eng. trans., 
London, 1898). pp. 199-249; W. J. Harding King, A Search for 
the Masked Tuaregs (London, 1903) ; M. 1 enhazc?ra. Six Mois 
chez les Touareg du Ahaggar (Algiers. igoH); IJeut, 0. Jean. 
Les Touareg du sud-est : I' A ir, leur rdle dans la politique sahartenne 
(l*aris, 1909); E. Doutte, Magic et religion dans VAfrique du nord 
(Algiers, 1909I; " Es.sai de transcription m6thodique des noms de 
lieux touareg *' in Bull. soc. gSog. d* Alger (1908). 

TUAT, a Berber word ^ sometime.s applied general!)- to all the 
oases in the western part of the Algerian Sahara, i.e, between 
2° W. and 2.1® E. 26® and 30° N., sometimes restricted to a par- 
ticular group which borclcT.s the east side of Wad Mzaud between 
26J® and 27I® N. According to the first u.sagc Tuat includes the 
oases of Gurara in the north and Tidikelt in the south, with the 
important centre of Insalah. The three groups are spoken of col- 
lectively by the French as the Tuat Archipelago. The district is 
comparatively fertile, being formed of recent alluvium extending 
along the base of thcTadcmait plateau (Crctaccou •i),and produces 
dates and some cereals and vegetables. The wadi Saura (known 
in its low(‘r cour.se as the Messaud), formed by the junction of the 
wadis Zusfana and Ghir, marks the north-western boundary of 
the oases. After the winter rains in the Atlas it curries a consider- 
able body of water in its upper course, but lower down its channel 
is choked by sand. Works were undertaken (1909) by the French 
to keep open the channel as it passes Tuat proper. At Gurara 
w'atcr is obtained from springs brought to the surface by the 
outcrop of impervious Devonian rocks. There is an extensive 
sebkha or salt lake at Gurara, The oases .support a comparatively 
large population. The separate ksurs or hamlets, of which the 
district is said to contain over 300, arc in Tuat proper placed close 
together. The political centre of Tuat is the oasis of Timmi, 
which has some forty ksurs. All the ksurs arc strongly fortified, 
the walls of the citadels being of immense thickness. The whole 
region hns been formed into an admini.strative unit knowm as 
territoire des oasis sahariennes, and comprising a native commune 
subdivided into the annexes of Tuat, Gurara and Tidikelt. In 
1906 the commune had a population of 134 Europeans and 
49,873- natives, of whom 112 enjoyed municipal rights. There 
were four places with over 2000 inhabitants ; Adrar (Timmi), 
2686, and Zaniet-Kunta, 3090, in Tuat; Insalah, 2837, in Tidikelt; 
and Timimun, 2330, in Gurara. Nine other places had between 
1000 and 2000 inhabitants. By race (excluding the troops) 
there were 19,654 Arabs, 5470 Berbers, 4374 negroes, 191 Jews 
(professing Islam) and 19,412 persons of mixed blood. The 
district is of importance as commanding the routes southwards 
to Timbuktu from both Morocco and Algeria, and it is thus a 
great centre of trade. The oases appear to have been inhabited 
from a vexy^ carl)r period. According to tradition numbers of 
Jews migrated tliither in the 2nd century a.d. They were the 
predominant clement in the oases when’ the conquests of Sidi 
Okba drove the Zenata south (7th century). These Berbers 
occupied Tuat and, to a large extent, absorbed the Jewish popu- 
lation. The Arabs took possession of the oases in the loth century 
and imposed Islam upon the people. Thereafter the region was 
governed by Zenata Berbers or by Arab cliieftains. In the 14th 

* The etymology of the word is doubtful; it is used in the sense 
of an inhabited district — Whence an oasis. 

2 By a clerical error the native population in the census returns 
is given as 00,497. 
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century the sultan of Morocco occupied the oases, which remained 
in political dependence upon Morocco. In the 1 7th century, how- 
ever, the sovereignty of the sultan had become almost nominal 
and this state of quasi-independence continued. The treaty of 
1845 between Morocco and France left the question of "the 
possession of Tuat, Gurara and Tidikelt unsettled. After the 
murder in 1881 of the members of the Flatters mission— a French 
expedition sent into the Sahara— a measure concerted at Insalah, 
several of the Tuat headmen sought Moroccan protection, fearing 
the vengeance of France. A (^hief calling himself the Moroccan 
pasha established himself at Timmi, but Morocco took no active 
step to assert her sovereignt)\ In 1899 a French scientific 
mission, under Colonel Flamand, was despatched to the oasis of 
I’idikeli. The French were attacked by the natives (Dec. 28, 
i89()),whom they defeated, and the next day Insalah was occu- 
pied. This was the beginning of a serious campaign in which the 
French suffered severe losses, but by March 1901 the whole of the 
fortified places in the three oases had been captured. To cut off 
the oases from Morocco the town of Igli, 140 m. north-west of 
Gurara, was also annexed by the French (April 5, 1900). Igli 
(pop. 1057 in 1906) occupies an important, position, being placed 
at the junction of the wadi Zusfana and the wadi Ghir. The 
French were not, however, left in peaceable possession of their 
newly acquired territory'. Attacks by the nomad tribes, Moroccan 
and others, were made on the line of communications, and I 
during 1 903 the F rench troops suffered serious losses. To punish | 
the tribes the town of Figig was bombarded by the P rench | 
(June 8, 1903). On the 2nd of September following a band of } 
nomads attacked, at a place called El Mungar, the escort of a ’ 
convoy going to Taghit. After maintaining the fight 7I hours | 
the French were reinforced and their enemies drew off. Out of I 
115 combatants the French lost 38 killed and 47 wounded. 

To consolidate their position the P rench authorities deter- | 
mined to connect the oases with the Algerian Sahara proper b}* 
carriage roads and railways. One road goes north-east to l\\ • 
Golca, 150 m. distant from Insalah; another north from Igli to a | 
post called Beni Ounif, 2i m. south of Figig, to which point the i 
railway from Ain Sefra, in the Oranese Sahara, w'as carried in i 
1903. The continuation of this railway to Igli was begun in the 
following year. 

Major A. G. Laing visited the Tuat territory in 1825 on liis way 
to Timbuktu, but his papers were lost. The next European to visfl = 
Tuat was Gerhard Rohlfs, who described liis explorations and I 
investigations in Tageluch seiner Reise duveh Mavokko nach Tuat, I 
jS 6^ (Gotha, and Reise durch Marokko . . . Exploratiou ' 

dpy Oasen von Tafilet, Tuat und Tidikelt . . . (Bremen, 1868). , 
A. G. P. Martin’s Les Oasis sahariennes (Algiers, 1908) gives an j 
account of the histor>' and economic condition of the oases. Consult ! 
also Commandant E, Laquierc, Les Reconnaissances du GMra! i 
Servidre dans les oasis sahariennes (Paris, 1902), a valuable mono- : 
graph by an officer who took part in the operations in 1000-1901 ; 

K. F. Gautier, Sahara algirien (Paris, 1908). and various contribu- 
tions by G. B. M. Flamand in La Giographie sjuXAnnales gSogfaphiques , 
for 1900, Comptes rendus (1902), BtUl, giog. hist, et descriptive (190^), : 
cS:c. ■ (K. K. C.)‘ ; 

TUBA, in music. The tubas — bombardon, helicon, cupho- | 
Ilium (Fr. tuba, sax-tuba, bombardon] Gcr. Tuben, Tenor-bass, | 
Bombardon, KontraJbasstuba, Helikon ; Itul. basstuba, bomhardone) 
—are a family of valved instruments of powerful tone forming 
the tenor and bass of the brass wind. In the orchestra the.se instru- 
ments are called tubas; in military bands euphonium (tenor), 
bombardon and helicon (bass). 

The modem tubas ow'c their existence to the invention of valves 
or pistons (Ger. V entile) by two Prussians, Stolzel and Bliimel, in 
1815. The tubas are often confounded with the baritone and bass 
of the saxhorns, being like them the outcome of the application of 
valves to the bugle family. There is, how'ever, a radical difference 
in construction between the two types : given the same length 
of tubing, the fundamental octave of the tubas is an octave lower 
than that of the saxhorns, the quality of tone being besides 
immeasurably superior. This difference is entirely due to the 
proportions of the truncated cone of the bore and consequently 
of the column of air within. By incrcasii^ the calibre of the 
bore in proportion to the length of the tube it was found that the 
fundamental note or first sound of the harmonic series was easily 
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obtained in a full rich quality, and by means of the valves, with 
this one note as a basis, a valuable pedal octave is obtained, 
a,bsent in the saxhorns. Prussia has not adopted these modifica- 
tions; the bass tubas with large calibre, which have long been 
introduced into the military bands of other countries and retained 
in that country, are founded on the original model invented in 



BBb Bombardon or ContraVjass Tuba (Besson). 

1835 by Wieprecht and Moritz, a specimen of which is preserved 
in the museum of the Brussels Conservatoire. The name “ buss 
tuba was bestowed by Wieprecht upon his newly invented btv^^s 
with valves, whi(‘h had the narrow bore afterwards adopted by 
Sax for the saxhorns. I'he evolution of the modern tubas look 
place between 1835 ^^54 (see Valvks). 

The instruments termed Wagner tubas arc not included among 
the foregoing. The Wagner tubas are really horns designed for 
Wagner in order to provide for the Ntbelungen King a. complete 
quartet having the horn timbre. The tenor tuba corresponds 
to the tenor born, which it outwardly resembles, having its tube 
bent in rectangular outline and being played by means of a funnel- 
shaped moiithpieee. 7 'hc bore of the Wagner tenor and tenor- 
bass tubas, in Bb and J\ is slightly larger than in the horn, but 
much smaller than in the real tubas. The bell, funnel-shaped 
as in the German tubas, is held to the right of the performer, 
the valves being fingered by the left bund. There are four 
valvejs, lowering the pitch re.spectively j tone, J tone, i4 tone, 
2 tones (or 2J tones). The harmonic series is the same for both 
instruments, the notation being as for the horn in C. 

0 , Rf.>ril Soiincls. 

B Hat Tenor. 
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N.B. — Tlic ].<lack notes arc difficult to strictly in tune as 

open nolt 

By m(!ans of the valves the compass is extended downwards 
an ocUive for each instrument. The timbre of the tenor tuba is 
only slightly more metallic and less noble than that of the Frencli 
horn with valves. Many motives in the Ring are given out by 
the quartet of horns and Wagner tubas. 

The modern tuba finds its prototype as wt 11 as the origin of the 
name in the Kuiiian tuba (the Greek salpinx), definite information 
concerning which is given by Vt getiiis.* Compared with the other 
military service instruments of the Homans, the buccina and cornu, 
the tuba was straight and was u.scfd to sound the charge and retreat, 
and to encourage and lead the soldiers during action; it was sounded 
at the changing of the guard, as the signal to begin and leave oil 
work, &c. The tuba is represented, together with tlic l)uccina and 
cornu, on Trajan's column in the scenes described by Vegelius. 

During the middle ages the tuba was as great a favourite as the 
busine (see JiucciNA and Trumpet), from which it may readilv 
be distinguished by its marked conical bore and absence of bell. 
It is recorded that King hrederick Harbarossa gave an order on 
the 14th of January T240 in Arezzo for four tubas of silver and for 
slaves to be taught to play upon them.'-* During the middle ages 
the Latin word tuba is variously translated, and seems to have 
puzzled the compilers of vocabularies, who often render it by trumba 
(Fr. trompe). (K. S.) 

* De re militari, iii. 5 and ii. 7. 

* Dr Alwin Schultz, Hofifches Leben, i. 560, note 3. 
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TUBE (Lat. tuha), a pipe or hollow cylinder. Tubes play 
an important pari in engineering and other works for the 
conveyance of liquids or gases, and are made of diverse materials 
and dimensions according to the purpose for which they arc 
intended, metal pipes being of the greatest consequence. Accord- 
ing to the process of manufacture metal tubes may be divided 
into seamed and seamless. One of the earliest uses of seamed 
wronght-iron tubes was for gun-barrels, and formerly these 
were made by taking a strip of wrought iron, bending it so 
that the edges overlapped and then welding by hammering, 
with or without the aid of grooved swages. 'I’he development 
of gas lighting increased the demand for tubes, and in 1824 
James Russell introduced the butt-welded tube, in which the 
edges of the skelp are not made to overlap, but are brought into 
closc.st possible contact and the welding is effected in a double 
swage, ha^M*ng corresponding grooves of the diameter of the 
tube recjuired; this method required no mandrel as did those 
previously in use. The following year saw another improve- 
ment in making these pipes, when (Cornelius Whitehouse effected 
a butt weld by drawing the bent skelp through a die. Stronger 
tubes are obtained by using grooved rollers in.stcacl of a die, 
the skelp being mounted on a mandrel. This is the method 
commonly ad<)|)ted at the present day for making this class 
of lube. Seamed tubes, especially of copi)er and bra.ss, arc 
made by brazing or soldering the edges of the skelp. Another 
method is to bend the edges so that they intcrlo('k, the contact 
being perfected by rolling. Seamless tubes, which arc stronger 
than those just descrilicd, are made by drawing a bloom of 
the metal perforated by an axial hole or j)rovidcd with a 
core of some refractory material, or, in certain cases, by forcing 
the plastic metal by hydraulic pressure through an appropriate 
die. The seamless steel tube industrv' is now of great dimen- 
sions owing to the development of steam engineering. Another 
type of seamless tube is the cast-iron tube, usually of large 
diameter and employed for gas and water mains; these pipes 
are made by cast ing. 

TUBERCULOSIS. The word “ tuberculosis,” as now used, 
signifies invasion of the body by the tubercle bacillus, and is 
ai)plicd generally to all morbid conditions set up by the presence 
of the active parasite. The name is derived from the “ tubercles” 
or “ little lumps ” wdiicli are funned in tissues invaded by the 
bacillus; these were observed and described long before their 
real nature or causation was known. (For an account of the 
organism, which was dis(‘overed by Koch in 1882, see Parasitic 
Diseases.) The bacillus attacks every organ and tissue of the 
body, but some mueh more frequently than others. The 
commonest seats of tul)ercLiluus disease are the lungs, lyn^atic 
glands, bones, serous membranes, iiiucous membranes, intestines 
and liver. Before the diseover>’ of the bacillus its rffects in 
different parts of the body recei>'ed .separate names and wore 
classified as distinct diseases. For instance, tuberculosis of 
the lung was called ” c'onsiimption ” or “ phthisis,” of the 
bones and lymphatic glands “ struma ” or ” scrofula,” of the 
skin ” lupus,” of the intestinal glands “ tabes mesent erica.” 
Some of these names are still retained for convenience, but the 
disease indicated by them are known to be really forms of 
tuberculosis. On the other hand, there arc .“tubercles” ! 
whic'h are not caused by the tubercle bacillus, but by some other 
source of irritation, including Narious parasitic organisms, 
some of which closely resemble the tubercle bacillus. To these 
forms of disease, which arc not as yet well understood, the 
term pseudo- tuberculosis has been given. Lastly, the word 
“tubercular" is still sometimes applied to mere lumpy erup- 
tions of the skin, which have no connexion wnth tuberculosis 
or pseudo-tuberculosis. 

Pathology^ — The effects of tuberculosis on the structures 
attacked var>" greatly, but the characteristic feature of the 
disease is a breaking-down and destruction of tissue. Hence the 
word “ phthisis,” wbich means “ wasting away ” or “ decay,” 
and was used by Hippocrates, accurately describes the morbid 
process in tuberculosis generally, as well as the constitutional 
effect on the patient in consumption. According to the most 


recent views, the presence and multiplication of the bacilli 
excite by irritation the growth of epithelioid cells from the 
normal fixed cells of the tissue affected, and so form the tubercle, 
which at first consists of a collection of these morbidly grown 
cells. In a typical tubercle there is usually a ver>' large or 
“ giant ” cell in the centre, surrounded by smaller epithelioid 
ceils, and outside these again a zone of leucocytes. The bacilli 
are scattered among the cells. In the earliest stages the tubercle 
is microscopic, but as several of them are formed close together 
they become visible to the naked eye and constitute the condi- 
tion known as miliar)^ tubercle, from their supposed resem- 
blance to millet seeds. In the next stage the cells forming the 
tubercle undergo the degenerative change known as “ casea- 
tion,” which merely means that they assume in the mass an 
appearance something like cheese. In point of fact, they die. 
This degeneration is believed to be direc:tly caused by a toxin 
produced by the bacilli. The further progress of the disease 
varies greatly, probably in accordance with the resisting power 
of the individual. In proportion as resistance is small and pro- 
grc.ss rapid tlie cheesy tubercles tend to soften and break down, 
forming abscesses that burst when superficial and leave ulcers, 
which in turn coales(‘e, causing extensive destruction of tissue. 
In proportion as progress is slow the breaking-down and de- 
structive process is replaced by one in which the formation of 
fibrous tissue is the chief feature. It may be regarded as Nature’s 
method of defence and repair. In tuberculosis of the lungs, 
for instance, wc have at one end of the scale acute phthisis or 
“ galloping consumption,” in which a large part or even the 
whole of a lung is a mass of caseous tubercle, or is honeycombed 
with large ragged cavities formed by the rapid destruction of 
lung ti.s.suc. At the other end we have patches or knots of 
fibrous tissue wholly replacing the original tubercles or enclos- 
ing what remains of them. Such old encapsulcd tubercles may 
undergo calcareous degeneration. Between these extremes 
come conditions which partake of the nature of both in all 
degrees, and exhibit a mixture of the destructive and the healing 
processes in the shape of cavities surrounded by fibrous tissue. 
Such intermediate conditions are far more comrnon than either 
extreme; they occur in ordinary’ chronic phthisis. The term 
“ fibroid phthisis ” is applied to cases in which the process is 
vcr>^ chronic but extensive, so that considerable cavities are 
formed with much fibrous tissue, the contraction of which cl^a^^'^ 
in and flattens the chest-wall. Tuberculosis commonly attacks 
one organ or part more than another, but it may take the form 
of an acute general fever, resembling typhoici in its clinical 
features. ”.Acule miliary tuberculosis ” is a term generally 
used to indicute disseminated infection of some particular organ 
— usually the lungs or one of the serous membranes— in which 
the disease is so severe and rapid that the tubercles liave not 
time to get beyond the miliary state before death occurs. 
Tuberculosis is exceedingly apt to spread from its original seat 
and to invade other organs. The confusing inulliplicity of 
terms used in connexion with this <lisease is due to its innumer- 
able variations, and to attempts to classify diseases according 
to their symptoms or anatomical appearances. Now that the 
cause is known, and it has become clear that different forms 
I of disease are caused by variations in extent, acuteness and 
seat of attack, the whole" subject has become greatly simplified, 
and many old terms might be dropped with advantage. 

Tuberculosis in the Lmver Animals, — Most creatures, including 
worms and fishes, are experimentally susceptible to tuber- 
culosis, and some contract it spontaneously. It may be called 
a disease of civilization. Domesticated animals are more sus- 
ceptible than wild ones, and the latter are more liable in 
captivity than in the natural state. Captive monkey^s, for 
instance, commonly die of it, and of birds the most susceptible are 
farmyard fowls, but it is practically unknown in animals in the 
wild state. In cattle coming chiefly from the plains (t/m/cif 
States Bureau of Animal Industry 1900-1 905) the number 

found diseased was only OT34 % 28,000,000. Of the domesti- 

cated animals, horses and sheep are least, and cattle most, 
affected; pigs, dogs and cats occupy an intermediate position. 
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The percentage of tuberculous animals recorded at the slaughter- 
houses of Berlin in 1892-1893 was as follows : Cows and oxen^ 
15T ; swine, 1*55; calves, oti ; sheep, 0-004. Similar records at 
Copenhagen in 1890-1893 give the following result : Cows and 
oxen, 17-7; swine, 15*3; calves, 0-2; sheep, 0*0003. The order 
of the animals is the same, and it is confirmed by other slaughter- 
house statistics; but the discrepancies between the figures 
indicate considerable variation in fre(iuency, and only allow 
general conclusions to be drawn. A striking fact is the compara- 
tively small amount of tubercle in calves. It shows, as Nocard 
has pointed out, that heredity cannot play an important part 
in the transmission of bovine tuberculosis. The infrequency of 
the disease in sheep is attributed to the open-air life tlicy lead, 
and no doubt that is an important factor. The mon? animals 
and persons arc herded together and brtathc the same air in a 
confined and covered space, the more prevalent is tuberculosis 
among them. Stefansky found the disease in 5^*0 of the rats 
caught in Odessa, and Lydia Rabinowilch obtained similar ! 
results in rats caught in Berlin. But there are evident 1 )' degrees ] 
of natural resistance also. Horses are more (‘onfmed than 
cattle in the United Kingdom, yet they are far less affected; 
and on the other hand, rattle running free in the purest air may 
take the infection from others. Professor McEacliarn of M ontreal 
states that he has seen tuberculosis prevalent in ranch cattle, 
few of which were ever under a roof, ranging on the foothills of 
the Rocky Mountains in Montana. In cows and monkeys 
the lungs arc chiefly affected; in horses and pigs the intestine 
and abdominal organs. 

The relation between human and animal tul^ertnilosis ha.s 
been much debated. The bacillus in man very closely resembles 
tliat found in other mammalia, and they were considered 
identical until Koch threw doubt on this view at the 
British Congress on Tuberculosis in iqoi. The British govern- 
ment thereupon appointed a royal commission to incjuire 
into the relations of human and animal tul)eroiilosis. The 
second interim report of the commission was issued in 1907, ’ 
and the conclusions arrived at in it arc : “ 1’hat there seems to 
be no valid reason for doubting the opinion, n(‘V(‘r sctriously 
doubted before T901, that human and bovine baoilli belong to 
the same family. On this view the answer to the question, 
Can the bcjvine b;ieillus affect man ? is obviously in the 
affirmative. The same answer must also be given to those who 
bold the theory that human and l)ovinc tubercle bacilli are 


uncivilized races is due to their open-air life and to the sanitary 
advantages derived from the comparatively frequent changes of 
tJhe sites of their camps and villages. St^gregation of these races 
in fixed areas has shown an increased incidence of tuberculosis, 
and when living under civilized conditions they fail to exhibit 
any natural immunity. Altitude has an apparent influence 
on the frequency of phthisis, the rarity of the disease at high 
altitudes in Switzerland having been demonstrated, and a like 
protective influence is enjoyed by certain elevated districts 
in Mexi(H), notwithstaiuling the insanitary conditions of the 
towns thereon. The protection afforded by tlic altitude is 
alleged to be due to the dryness of tlic atmosphere, its freedom 
from impurities and the iricnjased solar radiation. While no 
race is exempt from tuberculosis, (XTtain ra(‘(‘s afford a great<*r 
case incidence. K. Baldwin states that the morUility from con- 
sumption in recently immigrated ra<-es in the United States is 
much greater than in those of longcT residence. It was found 
that among those whose mothers w(*re of foreign birth tht; rate 
was — in Russians 71*8, (icrmans 167, Scottish 172 5, Fretn^h 
187*7, and Irish 339-6, while in native-born Anierit^ans it was 
112*8. The well-known suseejitibility of the Irish has been 
attributed to the moisture of the (‘limate, under* feeding, and the 
residual inferiority of a pojiulatiun drained by tin* emigration 
of a large number of a))le-b()died adults, 'riial there is some 
added factor is shown by the fact that the above mortality of 
339 in tlu),se having Irish mothers, in 1901, was greater by 31 % 
than that of th(; Irish in Ireland at the same period, 'fhe Jews 
are said to show a relative immunity, but the matter reipiires 
further investigation. 'I'he factor which seemingly has the 
most constant influence on the mortality from tiiber(!nlosis 
is density of population. A Iiigh rate of morUiIity oetairs in 
connexion w'ith overcrowding and bad ventilation in cities, and 
it is proved that the death-rate from this disease is considerably 
lower in the country than in the towns. In addition, when we 
consider that it does not o(*cur in epidemic^s or at certain 
seasons, but is constantly activ(‘, it will easily Ik? seen that no 
(ither disease is so destructive to tin* liuman racT. At the 
Tuben’uiiisis ('ongress, held in Paris in luoSt *1 '^as stated by 
Kayserling that one- third of all deaths ant] one-half the su'kness 
amongst adults in (icrmany was dm* lo tubereiilopis. 

Ill 1908 the mortality from all h^nns of tula reulosis in Kngland 
and Wales was, according to the r(?gistrar-generars returns, 
56,080, less l»y 3455 than the average of the jirevioiis five years, 


difftu‘ent in kind, siiu:(.' the ‘ bovine kind ’ are readily to be found 
as the causal agents of many fatal cases of human tuberculosis.^’ 
'fhe commission also found that tliere is an essential unity not only 
in the natun; of the morbid [irocesses induced by human and 

bovine tuben'le bacilli, but also in the 

morphological characteristics exhibited 
by the tuben’le l>acilli which ciiuse lliesc 
process(?s. The ccmclusions of the 

members of the Paris Congrijss on 

Tuberculosis, held in 1905, are: “That England and Wales 

human tubctrculosis c»an b<i transferred Ireland • • • 

to the bovine animal, and that what is p^^nce" ' 

termed the bacillus of bovine origin can Nf'rway ! . ! .’ 

be discovered in the human subject, and Italy .... 

that there is a possibility that they mav Holland .... 

be ^^irieties of one species.- ' ; ; ; 

The distnbution o» tuberculosis is 

universal, and it is riincidcnt with ♦ In Ii 


being equal to jo*8 of th(’ mortality from nil causes, while in 
Ireland in 1909 14% of the total niorlality was assigned to it. 

The jollowin^ tal>Ic gives tlic t (Mupani tivr morUilify Irorri 
pulruonary tiibcn iilosis for certain lixfd v» .n s logclhrr with the 
estimated jMninlatiori ol cirtai/i s< Icclcd (.(jiintricH : - - 



Estimaterd Population 

in Y<rar.s. 1 

M(n talit.y from 
i’uliiionary Tubereulobis. 


1893* 

1900. 

1007. ! 

189 

i 900. 

1907. 

England and Wales 

29,7b<»,842 

32,249,187 

34.915,600 


42,987 


Ireland .... 

1 >033,808 

4,408, .501 


10,038 

1 0,070 

8,828 

German Empire. 

47,12.5,44^ 

52,o24,7ofi 

'>i.Wt.74.» . 

113,7-50 

108,827 

07.555 

France .... 

38,3^0.000 

38,9(k>,o‘ >0 

.*9,22^,OOt, ; 

31,080 

•H.i.V 

40,304 

Norway .... 

2 ,0I«),00(I 

2,21 1 ,300 

*..V>'>. 7 <''> 1 


4. -549 

1,6.56 

Italy .... 

30,00 5 ,002 

32,3.40,300 


. 19701 " 

4I.7.J.V' 

.) 1 ,968 

Holland .... 


5 , 159.317 

.',>7‘>0,755 J 
7..J>7..i^'' || 


«,45* 

1 7.103 

Belgium .... 

<0195*355 

b,b9b54^ . 

10,401 

9,M7 

! 7. .177 

Switzerland . 

3,002,203 


5,7«.0 

0,69-1 

1 0,003 


* In Italy the mortality given is for all frirms of tuberculosis. 


DiitribuHon^^^ existence of the human race in the habitable 
and regions of the globe. Its comparative absence in 

Morunty* the Arctic regions seems more due to the .sparsity 
of population than to climatic effect. Indeed, it has been 
shown that climate has much less effect in its prevalence 


I We thus see th(T(! is a general tendency to decrease in the death- 
’ rate, with the possible exception of I'rance and Norway. In England 
j the (kfcrease has been most marked, having fallen from .^437 per 
I million living in T85I ' i8b(», or I5'b % of all deaths, to 1583 per 
I million living, or a mortality of 10 8 % of the death-rate from all 
causes for all ages and sexes. 


than has been formerly thought to be tlic case, the con- 
clusion of Hirsch beipg that “ the mean level of the tem- 
perature has no vsignificance for the frequency or rarity of 
ph^isis in any locality.” The nature of the occupations and 
the density of population in any given area tend to its increase 
or otiierwise; and the comparative immunity enjoyed by 


Death-fate of Tuberculous per million living in England and Wales, 

i8<io. 1870. 1880. 1890. j 1900. j igosTj 

Males 3300 3300 2tioo 2700 2200 | 1800 

Females .... 3300 3 o<k) 2500 2100 ; i(k)o ! 1350 

noth Sexes . . . 3300 3150 2700 240a j 1900 1 15S3 
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In En.v'lish counties containinj^ populations of loo.ooo or over tlic 
liif^hcst rates were — in 1908-- J^on<Um, i8of>; Lancashire, 1848; 
Northumberland, i<J47; Carnarvunshirc, 2025; and Carmarthen- 
shire, 2^28 per million livini,;. Of the fifteen counties in England 
and Wales with the hijihc«t tuberculosis mortalities, no fewer than 
seven are Welsh. Cardiganshire, with 2270 lor both sexes, has a 
rat*- nearly double tliat of England. 

According to the United States census of iqoo, the death-rate 
from tuberculosis in the area chosen for registration which cmbracerl 
ten registration states, namely, (.’onnecticut, Maine, District of 
('olunibia, Ma.ssachu setts, Michigan, New Jersey, New York, Rhode 
Island and Vermont, and 153 registration cities outside the.se states, 
was ; — 


' 

' 

Number of Deaths from 
Tuberculosis. 

Death-rate pt-r 100,000. 

1 1890 

48,230 

243*4 

1 1()()r> 

i ■ . 1 

54,«9S 

I9<>‘3 


The returns of the mortality statistics of the Ihiited States for the 
ve.M' j()oH cover an area of 17 states, the district of ('ohimbia and 
74 registration cities, representing an aggregate population of 
43, <’2^,707, or 51-8 % of the total estimated population of the United 
slates. 

Mortality from Tuberculosis^ in the Unitcft States in ^iven areas. 


by phthisis at ages under 5 year.s, more liable at the age of 5-20, and 
ai-aiii less liable dX subsequent ages." These observations, it must 
be nob.'d, refer only to consumption. The comparative immunity 
of the very young does not extend to all forms c»f tuberculous disease. 

I On the contrary, tul^crculosis of the bowels and mesenteric glands 
I (tal>es mesenterica) , tuberculous peritonitis and tuberculous men 
I ingitis arc pre-eminently di.seases of childhood. The tables at loot ol 
I i>age show in detail the relative incidence of pulmonary phthisis at 
different ages, and the steady diminution of the disease in England! 
and Wales since 1850. 

! Occupation has a marked influence on the prevalence ol pul- 
1 monary tuberculosis. The com])arative mortality figures for various 
1 occu)>ation.s are taken from the supplement to the registrar genera I's 
j 65th annual Report, and show the incidence of pulmonary phthisis, 
I agriculturists bc‘ing taken at 100 for purpo.ses of comparison. 


I 

I Tin miner . . . . 8i(> 

I Copper miner. . . .374 

I Scissors maker . . . 533 

b'ile maker .... 387 
! (ieiieral shopkeejM r . . 387 

linisli maker .... 323 

Furrier 310 

‘ iTinter 300 

I'hiinney swee-p . . . 284 

1 hitler 280 


Coal miner . ... 6 (j 

Chemical manufacturer 98 
Carpenter, joiner . .13'* 

Artist I3<‘ 

blacksmith . . . .13^ 

Worsted manufacturer 151^ 

baker ii*3 

liricklayei* . . i‘)l 

Cotton man nf ac I urer . Kr; 

I'ailor 248 


Occupied Mal(?s ; Fuglund and Wales. 


Aiinitiil 

Tulwjn iilosU 

I'lilmorjary 

Miiinlier TultcmtlosiK (all 

Avura;-*-, 

(all fot'ins), 

IMuliisis, 

; funti.s) per i*)r*,cK>o of the j 


6a *8;, s. 


p<jpul.'itlon, 193*;*. 1 

1904 

(>^>,797 


i 2 < 4 l *0 i 

10«)', 

05. 3.52 

y?" 

j I93O 

1900 

75,312 


1 184*2 

1907 1 

1908 1 

1 70 ,(> 5 <) 

<•'*.,(74 

I 183*0 

78,289 ' 


; J 73’9 


In the United States tuberculosis of the lungs fonus from Hu to 87 % 
of all casc.s. The death-rate, as we sec, is steadily decreasing. It 
is, however, dilficult to estimate the ravages of the disease in that 
country owing to the fact that rathiT less than half the United 
States is still unprovided with an adequate* system of registration. 

The following was the death-rate from tiil)<?rculosis (all forms) per 
100,000 of the population of the chief citii's of the United States 
during 1908 : - 


The high incidence in the first group will be seen chiefly to affect 
I tho.se occuj)ations where there is dust (scissors and fih? makers an‘l 
' furriers). The high mortality amongst general .shopkeepers can 
j only be ascribed to continuous indoor occupation. Coal miner.-^ 

I enjoy an unexplained iinmnnity. 

j Dr Von Korbsy has tabulated the result of seventeen years’ 

! observation in buda]>est, which is an excessively tuberculous town. 

1 His figure.s includi* both males and lenxales above fifteen years oi 
: age, and extend to io(>,944 deaths. 'I he field of observation i-* 

: evidently very diflerint Irom those which furnished the statistic^. 

I already ‘given. His results are: (1) Males — printers butkT> 

I 520. shoemakers 494, dyers 493, millers 492, joiners 485, tinkers 
i and locksmiths 484, masons 4(>7, labourers 433. tailors 418, bakers 
I 398, drivers 370, servants 31*0, carpenters 339, oflicials 3311 ; 
I butchers .y^3, innkeepers 272. merchants 253, lawyers 205, physician-* 
1 18, capitalists io(»; (2) Females — servants 333, day labourers 
I (? char- women) 333, washerwomen 314, gardeners 269, capitalists 
i 42. The inmntes of lunatic asylums, who arc classed among the 


New Orleans 298' 3 

Sacramento, California .... 294-3 

Washington 2(>.j*o 

baltimore 240-9 

Jersey City 241- 1 

New York '^34' 4 

Philadelphia 231*1 

Saratoga Springs, New York . . -2 32- 2 

Indianapolis 222'U 

boston. Massachusetts . . . . 2191 

St I-rOiiis 1 88’ 3 

Chicago 1807 

Kansas City 172*9 

Cleveland, Ohio 142 4 

l»ittsburg, i^cnnsylvani i . . . 139*2 

Detroit 122*3 

St Paul, Minnesota iu*8 


The returns in the United Stati?s show a 
high rate of mortality from tuberculosis 
amongst the colounxl population, the 
negro being particularly susceptible to 
pulmonary phthisis ; the death-rate from 
this cause is nearly double that among!- 1 
whiles. 

Affc and Sex . — The most complete in 
formation under this heading is ilerivi-d 
from the. English records. “ In both 
sexes." says T)r Tatham, the real 
liability to jihthisis be^jins somewhere 
between the fifteenth and the twentieth 
year. Among males it attains its maxi- 
mum at age 43-55. when it reaches 3173 
per million living. Among females it 
attains its maximum (2090) at age 33-43. 
In both sexes the rate rapidly declines 
after the attainment of its maximum. 
IVactically the incidence of pulmonary 
phthisis is upon the ages from 15 to 
75 years, ver>^ old people and young 
children being comparatively exempt, Ac 
cording to recent experience, females seem 
to Ik! rather less liable than males to deatli 


England and W’ales 

Tuberculous Phthisis. -Mortality in several Periods, 
Annual Hate per Million Living. 

Males. 








Ages. 






Period. 

All 

Ages. 

Under 

3 

Y’cars. 

5— 

10 — 

*3— 

20— 

23™- 

33— 

43 -- 

53— 

f>5- 

1831-1800 

2379 

1329 

325 

7<>4 

2399 

4032 

4»3* 

4004 

3«30 

333* 

2389 

1801-1870 

246; 

990 

431 

(K>3 

2190 

3883 

4094 

4iO(> 

38OI 

3297 

2024 

1871-1880 

2209 

78.? 

34« 

481 

b>73 

3092 

3 f >99 

4120 

38O0 

3*95 

1924 

1881-^1885 

1927 

1781 

584 

274 i 

372 

1381 

2407 { 

3240 

3720 

35^7 

2937 

1800 

1880-1890 

521 

234 

318 

1212 

2222 

2842 

343b 

344b 

2904 

*«4.'> 

1891-1893 

b>34 

4f»7 

197 

2()0 

i»73 

202(> 

234« 

3268 

3203 

2(>80 

*572 

i8g(>‘-i899 

1521 

403 

140 

*95 

908 

1841 

234» 

3110 

3*73 

2O27 

*33« 

I 900- 1904 

i 1479 

36(1 

149 

182 

799 

U >43 

2147 

2811 

i 3*. 40 

23bo 

*3«9 

1903-1907 

1 ^^^5 

359 


163 

743 

1472 

2022 

2373 

! 2945 

*498 

1 3 1 (> 

1908 

1 *31^ ' 

203 

134 

lOl 

671 > 

i8s8 

2114 

19^4 

: 2000 

1830 

loOi 





Females. 







Ages. 


Period. 

All 

Ages. 

Unilei 

Years. 

5“ 

10 — 

13— 

20 

25— 

35— 

4.S- 

55- 

— 

b5— 

1831-1800 

2774 

1281 

O20 

1293 

35><» 

4288 

4573 

4178 

3*21 

2383 

1633 

1801-1870 

*483 

947 

477 

1043 

3**2 

3907 

4378 

3900 

2850 

2065 

*239 

1871-1880 

2028 

7.V' 

375 

841) 

2397 

3*4« 

3543 

34«* 

2404 

*777 

*093 

1881-1883 

1738 

533 

350 

749 

1 2000 

259b I 

3070 

2927 

2197 

154* 

995 

i88(’>-i89o 

1497 

483 

307 

(>38 

1626 

2075 

2552 

i 2563 

*93b 

1490 

96b 

189 I -1895 


42* 

260 

5i)i 

1 1428 

1740 

2*55 

> 2305 

*742 

1294 

800 1 

T89O-1S99 

II4Y 

334 

201 

410 

*105 

*547 

1862 

[ 209(j 

*397 1 

1242 1 

7«7 ! 

1000-1904 

1042 

316 

203 

4*7 

1002 

*274 

*593 

j 1S07 

1481 , 

113b 

670 i 

1903-IW7 

975 

308 

194 

391 

939 

1*94 

1488 

*b43 1 

1382 

*075 i 

66(i 1 

1908 ; 

1 93* 

229 

192 

44* 

1270 

1438 

i^i 

1 *497 

1156 

943 1 

^3*1 ; 
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“unoccupied," suffer excessively from tubercle. According to Dr 
Mott, pathologist to the London County Council, tuberculous lesions 
are found in more than one-third of the bodies of inmates examined 
post mortem. The majority contract the disease in the asylums. 

Medical opinion has undergone a great change with regard 
lo the influence of heredity. The frequent occurrence of con- 
sumption among members of the same family used to be ex- 
plained by assuming the existence of a tuberculous " diathesis 
or inherent liability to consumption which " ran in families 
and was handed down from one generation to another. As 
the real nature of the disease was not understood, the inherited 
diathesi.s was regarded as a sort of latent or potential consumption 
w hich might develop at any time and could hardly be avoided. 
The children of consumptive parents had the " seeds ” of the 
disease in them, and were thought to be doomed with more or 
less certainty. Great importance was therefore attached to 
lun‘dity as a factor in the incidence of iuherculosis. The 
discover)' that it is caused by a specific parasitic infection placed 
the (luestion in a different light, and led to a more 
careful examination of the facts, which has resulted 
in a general and increasing tendency to minimize or deny the 
influence of heredity. At the Berlin Congress on Tuberculosis 
in 1899 Virchow pronounced his disbelief in the theory' on patho- 
logical grounds. “ I dispute this heredity absolutely,'’ he said. 
“ For a course of years 1 have been pointing out that if we ex- 
amine the bodies of infants newly born, who have had no life 
apart from the mother, we find no tuberculosis in them. I am 
<'onvinccd that what looked like tuberculosis in the newly 
born was none of it lul>erculosis. In my opinion there is no 
authenticated case of tubercle having been found in a dissected 
newly-born infant,” Observatioas on animals similarly tend 
10 disprove the existence of congenital tuberculosis (Nocard), 
'Die theory' that the germs may remain latent in the offspring of 
uiberculous parents (Baumgarten) is unsupported l)y evidence. 
Fhe occurrence of disease in such offspring is ascribed to 
infection by the parents, and this view is confirmed by the 
fact that the incidence in consumptive families is greater on 
iemale children, who are more constanll)' exposed to home 
infection, than on the male (Squire). The statistical evidence, 
so far as it goes, points in the same direction. It is even 
denied that the children of consuinptivets are specially pre- 
disposed. 

Recognition of the communicability of tuberculosis has 
directed attention to the influence of conditions in which people 
live massed together in close proximity. The pre- 
Denaltyot valence of the disease in large centres of popula- 
and*OvJrf already been noted, and the influence of 

enwding. aggregation is no doubt consideraldc ; but it does 
not always hold good. The distribution in England 
and Wales does not correspond with density of population, 
and some purely rural districts have a ver)- high mortality. 
Broadly, however, the rural counties have a low mortality, and 
those ('ontaining large urban poi>ulations a high one. In France 
in the department of the Oise, in purely industrial villages, 
the mortality from pulmonary' phthisis is from 56 to 61 per 
1 0,000 ; in a village in which part of the population worked in 
the fields and part in factories the mortality w'as 46 per 10,000 ; 
and in purely agricultural villages it ranged from o to 10 per 
j 0,000. 

The following table is i^ken from the Supj)Icmcnt to the Kegistrar- 
Gencrars 05th Report for England and Wales : — 


I di.scascs in relation to overcrowding, the siinic authority ioiuul tliat 
“ wliilc associated with overcrowding is a tendency of the pc^pulatiou 
: to die from disease goucrally, this tendency is especially luiuiilesleij 
in the case of phthisi.s, and is not manifested in the case of every 
' disease.” 

Other Conditions. — Poverty, insufficient food and insanitary 
dwellings are always more or less assot'iated with overcrowding, 
and it is difficult to distinguish the rehuivo influem'e of the.se 
factors. An analysis of 55.^ deaths in Edinburgh acc<»rding 
to rentals in 1899 gave these results; under £10, from 

£10 to £20, 190: above £20, toO (Liulejohn); V)ut the (“orre- 
.sponding population is not stated. .An investigation of selected 
houses in Manchester gave .some interesting results (I'oates). 
The houses were divided into three ('lasses: (1) inlcctcd and 
dirty ; (2) infected hut clean ; (3) dirty hut not infecl(‘d ; infected 
meaning (^(Tiipied by n tubcrcnlous person. l)ii.st was taken 
from all parts of the rooms and submitted to bacteriological 
tests. The conclusions may he summarized thus : tin* ('fleets 
of overcrowding w'erc not apparent ; a larg<‘ cubic space was foimd 
to be of little avail if the ventilation was bad; the beneficial 
effec'ls of light and fresh air w(‘re markedly shown e>en in th(' 
dirtiest houses; c^rdinar)* clcanliiu'ss was found not siitficicitt 
lo prevent acc'iimulation of infectious material in rooms occ'iipicd 
by a consumptive; no ttil>er('iiloiis dust was found in dirty 
houses in w'hich there was no consumption. 'J’he upshot is lo 
emphasize the importance of light and air, and to minimize 
that of mere dirt, 'fins is (|tiiti‘ in keei)ing with earlier in- 
vc.stigati<)ns, and f)articiilarly those of ])r Fat ham on back-lo- 
back houses. Darkne.ss and stnifiness an' the friends of the 
tubercle bacillus. 

So much has the* (pjcstion of ( Icanlincss, ainl of hoiisiin; jii :i sani- 
tary district, l(J do with llu i»ri‘vak‘nce ol tlie disease, that the lolh)\v- 
ing table taken from the Ucjvji t ol the- Kegistrar (iencral lor In'huid 
f(»r tluj year 1909 shows the murUeil class incidence in all forms ol 
tuberculosis. 


t)istyihniion of I'uhi rt itlosia MoyhilUv l>v (V^/A.sr.s /</ lyiltind, 


1 

Vll liMltr. Ilf 

I'nIiiKitiii.'v nt||. 

■ 1 

1 

'rulujiuliisis. 

IMiihisi-,. 'lul« 

•i.ulcsis, j 

! Professional and independent 
. class 

1 .|l 

o(*,| 

j 

/ 7 1 

Middle class, civil srrv'ice aiul 
• smaller ollicinls .... 

r-si' 

!• p, 

■|2 1 

; Large Iradc’rs, businc.vs imina- 1 
i gers 

» ■ r )9 


* .*) 

i Clerks 

.i 92 

! 

■;>0 

; Householders in .Uid ■ ( la ^ 
hK'alities 



‘•7 

Artisans . 

2’r.j 

d'/i 

•71 

Petty .shoi)lveepers ;iiid olher 

1 traders 


you 

■'’3 

; Domestic s<Tvants .... 

r ;r 

104 

•27 

Coach and car drivers, and 
vannieii 

.••24 


• iS 

, Hawhers, porters and lahoun i ;. 



•O'-, 


In relation to the last two classes th.- eUeet ol (•.xpo.su!” a/id al.'-o of 
alcoholic ercess must be added to overcrowdin^j; and privation. 
The low rate noticeable for domestic servants must hr? ascribed tr) 
the better food and housing tliey enjoy while; in sitiiatroiis. In 
Hamburg the mortality was 107 per 10,000 in those wliose income 
rose above 35r)() marhs, ,J9‘.} w-here the income was 900 to t xeio marks, 
and 9o jier lo.noo where the? income h‘Il below that ligure. 

It is now' generally iKceptcd that tubercle bacilli may (tnler 
the body by various path.s. At the International (VjngrC’S on 
Tuberculosis held in Vienna in 1907 W eichselbaum .summarized 
the channels of infection in pulmonary tuberculosis as follows: 



All occu]ned Mules, 

Occupied Males (Lon ion). 

Occupied Males 

fimlnstrial districts)- 

Occupied Males 
(agricultural districts). 


1 1900-1002. 

1890-1892. 

i9oo»i902. 

1 1890-1892. 

( 

1900-1902. ' 

1890-1892. 

1900-1Q02. 1890-1892. 

All Causes . . . . i 

100 

119 

119 

M3 

I 21 

72 80 

Tuberculous Phthteis . ! 

100 

122 

156 

i «3 

115 

» 17 

7 f 


It will be noted that the rate? in the a ricultural districts is low 
compared to the industrial districts or purely url>an district chosen. 
There is obviously a close relation l>etween densit^r of p^>ulation 
and the prevalence of phthisis. Comparing phthisis with other 


(1) By initiation directly into the bronchioles and pulmonary 
alveoli, or by way of the bronchial glands through the blood 
and lymph channels into the lung. (2) Through the mucous 
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membrane of the nose, mouth or tonsils into the neighbour- 
ing lymphatic glands, and thence through the blood or lymph 
into the lungs. (3) By ingestion of tubercle bacilli 
into the lower part of the gastro-intcstinal tract 
A ect on, . thence the bacilli may pass through 

the lining membrane, infect the neighbouring glands and 
pass by the blood or lymph stream to the lungs. (4) liy 
penetration of other mucous membranes (such as the conjunctival 
or urogenital) or through the skin. (5) Possible, though vcr\^ 
rare, placental infection. 

Tubercle bacilli may not produce any anatomical lesion at 
the point of entrance, or they may remain latent for a ver\' 
long time; and it lias been experimentally proved that the)' may 
pass through mucous membranes and leave no trace of their 
progress. As reported to the Royal Commission , the introduction 
of bacilli into the alimeniar>' canal is not necessarily followed 


Britain, and far more common both there and in the United 
States than on the continent of Europe. Prohibition of spitting 
under a statutory penalty is attended with certain difficulties, 
as it is obviously impossible to make any distinction between 
tuberculous and other persons; but it has been applied in Neiv 
York and elsewhere in America, and some local authorities in 
Great Britain have adopted by-laws to check the practice. 
Another means of controlling dangerous sputa is more practi- 
cable, and probably more effective, namely, the use of pocket 
spittoons by consumptive persons. Convenient patterns arc 
available, and their use should always be insisted on, both in 
public and in private. The most elective way of destroying 
the sputa is by burning. For this purpose spittoons of papier 
mache and of turf have been successfully used in the Vienna 
hospitals (Schrottcr). When glass spittoons arc used the 
contents can be sterilized by disinfectants and passed down the 


by the development of tuberculosis. The writings of Von 
Behring have led to renewed attention being paid to intestinal 
infection, particularly through the milk supply. Von Behring 
suggests that the bacillus itself may become modified in the 
human body. 

Measures for the prevention of tuberculosis may be divided 
into two classes: (1) general; (2) special. Great attention 
has been paid to the latter since the infectious 
roven on, disease was established. The former 

include all means by which the condi lions of life are inipnivcd 
among the mass of the jieople. The most, important of these 
are probably housing and food supply. The reduction of the 
dis(?ase n^’orded in England is attributed to the great changes 
which have gradually taken place in sucdi conditions since, say, 
1850. Wages have been raised, food cheapened, housing im- 
proved, protection afforded in dangerous trades, air spaces 
provided, locomotion increased, the* ground and the atmo- 
sphere have been <!leane(l and dried by .sanitary means. In 
addition to these general measures is llic provision of consump- 
tion hospitals, which act by segregating a ('crtain amount of 
disease. Yet all these things, beiiericial as they may he, do 
not wholly account for the reduction, for, if the records can he 
trusted, it was in progress before they had made any way or had 
even hctai begun. 'J'liis obs(‘iTalion, ('oiiplcd wilh the appar- 
ent!)' general tendency to diminution among civilized races, 
suggests the operation of some larger agency. 'Die theory 
of acquired resistance, which has been already mentioned, would 
explain the diminution; and it is also in keeping with other 
facts, .such as the great susceplihilitv of savage races, which have 


Notification is of great ser\dce as an aid to practical measures 
of prevention. It has been applied to that purpose with good 
results in several cities and states in America, and in some towns 
in Great Britain. New York has made the most .systematic 
use of it. Voluntary notification was adopted there in 1894, 
and in 1897 it was made compulsop'. The measures linked with 
it arc the sanitar\' supervision of infected houses, the educiition 
of the people and the provision of hospitals. In England, 
Manchester has led the way. Voluntary notification was 
adopted there in 1899: it was at first limited to public institu- 
tions, hut in 1900 private practitioners were invited to notify 
their cases, and they heartily responded. In Sheffield notifi- 
('ation was made compulsorv' by a local act in 1904 for a limited 
period, and was found so valuable that the period was extended 
in 1910. The objects aimed at are to visit homes and instruct 
the household, to arrange and provide disinfection, to obtain 
information bc?aring on the modes of infection, to .secure bacterio- 
logical examination of sputum, and to collect information to 
serN'c as a basis of ho.spiial provision. Disinfection is carried 
out by strijiping off paper, previously soaked with a solution 
of chlorinated lime (1.I oz. to the gallon), and washing the 
bare walls, ceiling, lloor and cvoiything washable with the same 
.solution. This is found effective even in ver>' dirty houses. 
In clean ones, where the patients have not been in the habit 
of spilling about the room.s, it is sufficient to rub the walls with 
brcad-crunib and wash the rest with .soap and water. Clothing, 
liedcling, arc disinfected by steam. The advantages of 
these sanitarv measures arc obvious. Notification is no less 


not been long exposed to tulierculosis, and tlie results of labora- 
tor)' experiments in artificial immunity. The point is of great 
importance, and desijrves careful attention; for if the theory 
be corrc<‘l, the .special measures for preventing tuberculosis, 
which are occupying so much attention, may eventually have 
unexpected results. Their gciuTal aim is the avoidance of 
infection, and the)’ include (1) the provision of special institu- 
tions — hospitals, sanatoria and dispensaries; (2) the prevention 
of spitting; (3) the notification of consumption; (4) the 
administrative control of tubiTculosis in {iiimals; (5) the 
dissemination of popular knowledge concerning the nature of 
the disease. 


important lus a step towards the most advantageous use of 
hospitals and sanatoria by enabling a propiT selection of patients 
to be made. It is compulsor)* throughout Norway, and is 
being adopted elsewhere, (‘hiefly in the voiuntar)' form. In 
1908 the Prevention of Tuberculosis (Ireland) Act was passed, 
which conferred on local authorities the right to make notifi- 
cation compulsory in their districts, and provided that certain 
sections of the Public Health (Ireland) Act 1878 and the Infec- 
tious Diseases Prevention Act 1890 should apply to tuberculosis. 
By this act also the county councils were enabled to establish 
hospitals and dispensaries for the treatment of tuberculosis 
and were empowered to borrow money or levy a poor rate for 


The greatest stress is laid upon the prevention of spitting, the erection of sanatoria for the treatment of persons from their 
because the germs are contained in the sputum ol consumptive respective counties sulToring from the disease, 
persons, and are scattered broadcast by expectoration. The The prevalence of tuberculosis in cattle is of importance from 
sputum (juickly dries, and the bacilli are blown about wnth the the point of view of prevention of the probability that abdominal 
dust. There is no question that infection is so conveyed. The tuberculosis, which is a veiy fatal form of the disease in young 
Manchester scientific experiments, mentioned above, are only children, and has not diminished in prevalence like other forms, 
one series out of many which prove the infectivity of dust in is caused by the ingestion of tuberculous milk. Whether it 
the proximity of consumptive persons, and they are confirmed be so or not, it is obviously desirable that both meat and milk 
by actual experience. Several cases are recorded of healthy should not be tuberculous, if it can be prevented without undue 
persons having contracted the disease after occupying rooms in | interference with commercial interests. Preventive measures may 
which consumptive persons had previously lived. It is a | be divided into two classes. They may deal merely with the sale 
legitimate inference that spitting in public is an important | of meat and milk, or they may aim at the suppression of bovine 
means of disseminating tuberculosis, though it may be noticed 1 tuberculosis altogether. The former is a comparatively easy 
that international prex^lence by no means corresponds with j matter, and may be summed up in the words “ efficient inspec- 
this disgusting practice, which is a perfect curse in Great j lion.” The latter is probably impracticable. If practicable, 
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it would be excessively costly, for in many herds one half the beyond the scope of this article. It must suffice to mention 
animals or even more arc believed to be tuberculous, though the more recent points. The open-air treatment of consump- 
not necessarily the sources of tuberculous food. Unless the lion has naturally attracted much attention. Neither the 
danger is proved to be very much greater than there is any reason curability of this disease nor the advantages of fresh air arc new 
to suppose, “stamping out may be put aside. Eflicient things. Nature’s metlioci of spontaneous healing, explained 
inspection involves the administrative control of slaughter- above, has long been recognized and understood. There are, 
houses, cowsheds and dairies. The powers and regulations 1 indeed, few diseases involving definite lesions whic h exliildt a 
under this head vary much in different countries ; but it would more marked tendency to spontaneous arre.sl. Every case, 
be useless to discuss them at length until the scientific question is I except the most acute, bears signs of Nature’s effort in this 
settled, for if the reality of the danger remains doubtful, oppres- : diraUion; and complete success is not at all uncommon, even 
sive restrictions, such as the compulsory slaughter of tuberculous i under the ordinary conditions of life. Perhaps it was not always 
cows, will not have the support of public opinion. Whate^'er j so : the ominous character popularly aitribiiied to (onsumption 
measures may be taken for the public protection, individuals ! may once have been justified, and tlie power of r(‘sislam‘e, as 
can readily protect themselves from the most serious danger , we sec it now, may be the result of ac(|uircd immunity or of the 
by boiling milk; and unless the source is beyond suspicion, ' gradual elimination of the susceptible. However this may be, 
parents are rei?ommendt*d, in the present state of knowledge, 1 the natural tendency to cure is undoubtedly mucli assisted 
so to treat the milk given to young children. by the modern system of treatment, which makes pure air its 

A great deal has been done in most countries for the dis- first consideration. The principle was known to Sydenham, 
semination of popular knowledge by forming societies, holding who observed the benefit derived by consumptives from horse 
conferences and meetings, issuing cheap literature, and so exercise in the open air; and about 1830 Clcorge Poddington 
forth. It is an important item in the general campaign against proposed the regular treatment of palicnis on the lines now 
tuberculosis, because popular intelligence and support are the generally recognized. The method has been most systematieully 
most powerful levers for setting all other forces in motion, developed in Germany by the provision of special sanatoria, 
In Ireland, where an attempt had been made to deal with the where patients can virtually live in the open air. The example 
question by arousing the interest of all classes, tuberculosis has been followed in other countries to a certain extent, and a 
exhibitions have been held in nearly every county, together j good many of these establishments have been provided in 
with lectures and demonstrations organized by the Women's I Great Prituin and elsewhere; but they are, for the most part, 
National Health Association; and an organized attempt was ' of a private character ffir the reception of paying patients, 
made in the autumn of 1910 in England, by a great educational Germany has ext(?ncled these* advantages t() the working classes 
campaign, to compel the public to realize the nature of the on a large scale. This lias been accomplished by the united 
disease and the proper precautions against it. efforts of friendly and philanthropic societies, local authorities, 

The improved outlook in regard to the arrest or so-called and the state; but the most striking feature is the part played 
** cure ” of tuberculosis is mainly derived from the improved by the state insurance institutes, whic:h are the outcome of the 
olagBOBiB niethods of diagnosis, thus enabling treatment to 1 acts of 1880 and 1890, providing for the compulsory insurance of 

Mad be undertaken at an earlier and therefore more ' workpeople against sickness and old age. 'I'he sanatoria have 

TrBBtmBBU favourable stage of the disease. The physical signs j been erected as a matter of business, in order to k(*ep insured 

in early stages of the lung aff<*ction are often vague and I members off the fieiision list, and l.he)^ are supported by the sick 

inconclusive. A means of diagnosis has therefore been clubs affiliated to the institutes. 'I'iiey number forty-five, 
sought in the use of tuberculin. The methods arc three : (i) and can give three month.s’ treatment to 20,000 patients in the 
The subcutaneous injection method of Koch; (2) the cutaneous year. The clinical and economic results are said to be very 
method of Von Pinjuet; (3) the conjunctival method of W'olff- encouraging. In about 70% of the cases the disease has been 
Eisner and Calmette. The first method d(?pendcd on the re- so far arrested as to enable the patients to return to work, 
action occurring after an injection of “ old tuberculin.” It is In England, where more than 14 millions of the population 
unsuitable in febrile conditions, and has now been relegated to belong to friendly societies, it is estimated that the sick pay of 
the treatment of cattle, where it has proved invaluable. In consumptive members costs three times as much as the average 
Von Pirquet’s method a drop of old tuberculin diluted with .sick pay to members dying of other causes. An effort has been 
sodium chloride is placed on a .spot which has been locally . made by the National Asr.ociation for the Kstal)lishment and 
scarified. The presence of tuberculosis is demonstrated by a i Maintenance of Sanatoria lor Workers Suffering from 'i'uber- 
local reaction in w^hich a hyperaemic papule forms, .surrounded i culosis to establish such sanatoria, together with training for 
by a bright red zone. Reaction occurs in tuberculosis of the i .suitable work during convalescence, the gradual resumption of 
bones of joints and skin. Von Pirquet in looo (ases ol)tained w'age-earning being resumed while in touch with the medical 
a reaction in 88 % of the tuberculous, and 10 % of those clinically authorities. 

non-tuberculous. In the latter there may ha‘>'c been latent The important features of the sanatorium treatment are life 
cases of tuberculosis. In the conjunctival or opthalmo-reaction in the open air, independently of weather, in a healthy situation, 
of Calmette and Wolff-Eisner the instillation of a drop of a ; rest and abundance of food. Tlie last has been carried to ratlier 
dilute solution of tuberculin into the conjunctiva is followed | extravagant lengths in .some institutions, where the patients are 
in the tuberculous subject by conjunctivitis. The reaction 1 stuffed with food whether they want it or not. 'J’lie sanatorium 
generally appears in from 3 to 12 hours, but may be delayed to ; movement on the German model is rapidly extending in all 
48. In a series of case.s observed by Audeoud a positive | countries. For those who are able to do so advantage may be 
reaction was obtainul in 95 % of 261 obviously tuberculous j taken of the combined .sanatorium and sun treatment. In 
cases and in 8*3% of 303 cases which presented no clinical certain high altitudes in Switzerland, which are favoured by a 
symptoms. Ver>^ advanced cases fail to react to an)^ of these large amount of sunshine and a small percentage of moisture, 
tests, as do general miliary tuberculosis and tuberculous menin- much benefit has been derived from the exposure of the un- 
gitis. As well as the three methods mentioned above the clothed body to the sun’s rays. The power of the sun in high 
occurrence of a “ negative phase ” in the phagocytic power altitudes is so great that the treatment can be continued even 
of the leucocytes following an injection of Koch’.s tuberculin when the snow is on the ground. Not only i.s the sun-treatment 
T.R. may be said to be diagnostic of tuberculosis. Another applicable to pulmonary tuberculosis, but also to the tuber- 
valuable aid in diagnosis i.s that of the X-ray.s. By their help culosis of joint.s, even in advanced cases. The treatment has to 
apulmonary lesion may be demonstrated long before "the physical a great extent replaced .surgical procedure in tuberculosis of 
signs can be obtained by ordinary examination. joints, but it requires to be persevered in over a considerable 

To discuss at all fully the treatment of the various forms of period of time. It should be rememl>ered that the benefits of 
tuberculosis or even of consumption alone would be quite fresh air are not confined to sanatoria. If the superstitious 
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dread of the outer air, particularly at night, could be abolished 
in ordinary life, more would be done for public health than by 
the most costly devices for eluding microbes. Not only con- 
sumption, but the other respiratory diseases, which are equally 
destructivt*. are chiefly fomented by the universal practice of 
breathing vitiated air in stuffy and overheated rooms. The 
cases most suitable for the treatment are those in an early 
stage. Other special institutions for dealing with consumption 
are hospitals, in which England is far in advance of other 
countries, and dispensaries; the latter find much favour in 
France and Belgium. 

In Great Britain the pioneer work as regards the establish- 
ment of tuberculosis dispensaries was the establishment of the 
Victoria Dispen.sary for Consumption in Edinburgh in 1887, 
where the procedure is similar to that in Or Calmcttc^s dispen- 
saries in France. In connexion with the disp(‘nsary home visits 
arc made, jmtients suitable to sanatoria selected, advanced cases 
drafted to hospitals, bacteriological examinations made, 
cases notified under the voluntary system, and the families 
of patients instructed. There is an urgent need for the multi- 
plication of such dispensaries throughout the United Kingdom. 
The recent act providing for the medical inspection of schools 
ha.s done much to sort out cases of tuberculosis occurring in 
children, and to provide them with suitable treatment and 
prevent them from becoming foci for the dissemination of the 
disease. In (Germany special open-air schools, termed forest- 
.schools, are provided for children suffering from the disease, 
and an effort is being made in lingland to provide similar 
schools. 

Of specific remedies it must suffic^e to .say that a great many 
substances have i)een tried, chiefly by inje(!tion and inhalation, 
and good results have been claimed for some of tlumi. The most 
noteworthy is the treatment by tuberculin, first introduced by 
Koch in 1890, which, having sunk into use as a diagnostic 
reagent for cattle, received a new lease of life owing to the valu- 
able work done by Sir Almroth Wright on op.sonins. The 
tuberculins most in use arc Koch's “ old ” tulKTculin T.O., 
consisting of a glycerin broth culture of the tubercle bacilli, 
and Koch^s T.R. tubcn’ulin, consisting of a saline solution of the 
titurated dead tubercle bacilli which has been centrifuged. 
This latter is much in use, the dosage being carefully checked 
by the estimation of the tuberculo-opsonic index. The injections 
are usually unsuitable to very* advanced cases. Marmorek’s 
serum, the scrum of horses into which the filtered young cul- 
tures of tubercle bacilli have been injected, and in which a 
tuberculo-toxin has been set free, has proved ver>‘ successful. 
Behring's Tulase is a tuberculin preparation formed by a pro- 
cess of treating tubercle bacilli with chloral, and Bcrencck's 
tuberculin consists; of a filtered bouillon culture treated with 
orthophosphoric acid. The variety of cases to which these 
treatments are suitable can only be estimated from a careful 
consideration of each on its own merits. 

In the treatment of tul)erculous lesions, the surgeon also 
plays his part. Tuberculosis is specially prone to attack the 
spongy bone-tissue, joints, skin {lupus) and lymphatic glands — 
especially those of the neck. Recognizing the infective nature 
of the disease, and knowing that from one focus the germs may 
be taken by the blood-stream to other parts of the body, and so 
cause a general tuberculosis, the surgeon is anxious, by removing 
the primary^ lesion, to cut short the disease and promote imme- 
diate and permanent convalescence. '1‘hus, in the early .stage 
of tuberculous disease of the glands of the neck, for instance, 
these measures may render excellent servicT, but when the 
disease has got a firm hold, nothing short of removal of the 
glands by surgical operation is likely to be of any avail. The 
results of this modiw treatment of’ tuberculous disease of the 
skin and of the lymphatic glands has been highly gratifying, 
for not onlyhas infected tissue been completely removed, 
but the remting scars have been far loss noticeable than they 
would hitilit %oeO had less radical measures been employ^ed. 
One rMty now a network of scars down the neck of a child, 
showing how a chain of tuberculous glands had been allowed to 


work out their own cure. A few years ago, however, such con- 
ditions were by no means unusual. 
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Compar. Path, and Therapeutics, vol. xix, (H. L. H.) 

TUBEROSE. The cultivated tuberose {Polianthes iubirosd) 
is a plant allied to the Mexican agaves, and is a native of the 
same (’ountry. The tuberous root-stock sends up a stem 3 ft. 
in height, with numerous lanceolate leaves and terminal racemes 
of waxy white funnel-shaped very fragrant flow^ers. Each flowc r 
is ab()ul 1 A in. long, with a long tube and a six-parted limb. 
The stamens are six in number, emerging from the upper part 
of the tube, and bear linear anthers. The ovary is Ihree- 
t'elled, and the ovoid fruit is crowmed by the persistent flow\*r. 
'i’hc plant is largely grown in the United States and at the 
(ape of Good Hope for export to England, as it is found that 
imported bulbs succeed better than those grown in the United 
Kingdom. Th(i double-flowered form is that principally grown, 
('ultivated plants require a rich soil, considerable heat, and, at 
first, abundance of water. 

TUBINGEN, a town of (Germany, in the kingdom of Wiirttem- 
berg, picturescjuely situated on the hilly and well-wooded banks 
of the Ncckar, at its junction with the Ammer and Steinlach, 
22 m. south of Stuttgart by road and 43 m. by rail. Pop. 
(1905), 16,809. The older town is irregularly built and un- 
attractiv'e, but the newer suburbs arc handsome. The most 
conspicuous building is the old ducal castle of Hohentubingen, 
built in 1507-1535 on a hill overlooking the town, and now con- 
taining the university library of 460,000 volumes, the obser\'a- 
tory, the chcmictal laboratory, &c. Among the other chief 
buildings are the (juaint old Stiflskirche (1469-1483), a Gothic 
building containing the tombs of the rulers of Wiirttemberg, 
the new aula and numerous institutes of the university, all 
of which arc modern, and the town hall dating from 1435 and 
restored in 1872. The university possesses a very important 
library. A monument was erected in 1873 Jt>hanii 

Ludwig Uhland (1787-1862), who was born and is buried here, 
and another, in 1881, to the poet Johann Christian Friedrich 
Holderlin (1770-1843). Tubingen's chief claim to attention 
lies in its famous university, founded in 1477 by Duke Ebcr- 
hard of Wiintemberg. Melanchthon was a lecturer here 
(1512-1518). The university adopted the reformed faith in 
1534, and in 1537 a Protestant tlicological seminary, a resi- 
dential college— the so-called Stift — was incorporated with 
it. In 1817 a Roman Catholic theological faculty was added, 
with a seminar)" called the Konvikt, and there are now also 
faculties of law, medicine, philosophy, political economy and 
natural science. The leading faculty has long been that of 
theology, and an advanced school of thoological criticism, 
the founder and chief light of which was F. C. Baur, is known 
as the Tubingen school. The university was attended in igoS 
by 1891 students and had a teaching staff of over 100. The 
commercial and manufacturing industries of the town are slight. 
Printing, book-selling, the manufacture of surgical and scientific 
instruments, chemicals, gloves and vinegar, and the cultivation 
of hops, fruit and vines are among the leading occupations of 
the inhabitants. The country in the neighbourhood of Tubingen 
is very attractive; one of the most interesting points is the former 
Cistercian monastery of Bebenhausen, founded in 1185, and 
now a royal hunting-chateau. 

Tubingen is mentioned as a strong fortress in 1078. and wa- 
ruled from 1148 by counts palatine. In 1342 it was purchased 
by the count of Wiirttemberg, whose descendants afterward- 
acquired the title of duke. The treaty of Tubingen is the name 
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given 111 Gennan history to an arrangement made in 1514 
between Duke Ulrich and his subjects, by which the latter 
aocjuired various rights and privileges on condition of relieving 
the former of his debts. The town was captured by the Swabian 
League in 1519, by Turenne in 1647, and again in 1688 by the 
I'Vcnch, who destroyed the walls. 

See Jiifert, Geschichie md Bcschreibung dev Stadt und UniversittU 
J iilungen (Tiibinj'on. 18.19); Maier, Die Musenstudi Tubingen (Tabiii- 
1904); Tubingen und seine Umgebung {Tubingen, 1887-1889). 

TUBUAI, or Austr.m Islands, an archipelago in the south 
Pacific Ocean, between 21° 49' and 27® 41' S., 144® 22' and 154® 
51' W., to the south of the Society Islands, with a total land area 
ot 1 JO sq. m., belonging to France. They form a curved broken 
chain from north-west to south-east which includes four principal 
islands : 'lubuai (area 40 .sq. m.), Vavitao or Ravaivai, Rurutu 
or Ohctcroa, Rapa or Opaio, and Rimitara, with Maretiri or the 
Bass Islands, and other islet?. Tubuai, Vavitao and Rapa are 
voh'anic and reach considerable elevations (2100 ft. in Rapa). | 
The islands are well watered and fertile, producing coco-nut i 
p-ilms, arrowroot and bananas; but they lie too far south for the | 
bread fruit to flourish. The natives belong to the Polynesian 
ra(‘e ; they werej once much more niimerou.s than now, the present 
population not exceeding 2000. A Tahitian dialect is spoken in | 
the we-stern islands; in Rapa, however, which with the Bass : 
Islands lies detached from the rest, to the south, the language is ; 
akin to that of the Rarotongans in the Cook Islands, 'i'here are ! 
remarkable ancient stone platforms and walls, ma.ssi\'ely built, on 
the summits of some of the peaks in Rapa; they resemble the | 
icrraces in Easter Island (Rapaniii), which is believed to have I 
been peopled from Rapa. The scattered Islands of the Tubuai | 
archipelago were discovered at different times. ('apt.ain Cook j 
visited Rurutu in 1 769 and Tubuai in 1777 ; Rapa was discovered I 
by George Vancouver in 1791, Vavitao perhaps in 1772 by the ' 
Spaniards who attempted to colonize laliiti, and certainly by 
Csiptain Broughton in 1791. The islands never attracted much 
.•ll(*nticn from Phiropcans, and the French pnjlection and sub- 
.M‘{|uent annexation wore carried out spasmodically between the 
ii.idtJle of the 19th century and J889. 

TUCKER, ABRAHAM ( 1705- T 7 74), English niorali.st, was bom 
iu London, of a Somerset family, on the 2nd of Septemljer J705, 
.'(•n of a wealthy city merchant. His parents dying during Iiis 
infancy, he was brought up by his uncle. Sir Isaac Tillard. Jn. 
1721 he entered Merton College, Oxford, a.s a gentleman com- 
moner, and studied philosophy, mathematics, French, Italian 
and musi(\ He afterwards studied law at the Inner Temijle, but 
was never called to the bar. In 1727 he iKJUght Betchworth 
('i)^^tle, near Dorking, where he pa.ssed the remainder of his life. 
He look no part in politics, and wrote a pamphlet, “ The C^ountry 
(Jaitleman’.s Advice to his Son on the Subject of Party Clubs 
( 1 7 5 5 ), cau tioning young men against its .snares. 1 n 1 7 36 T ucker 
miirried Dorothy, the daughter of Edward Barker of East 
Hctdnvorth, cursitor baron of the exchequer. On her death in 
1 754, he occupied himself in collecting together all the letters that 
lud passed between them, which, we are told, he transcribed twice 
over under the title of “ The Picture of Artless Ix)ve.” From 
this time onward he occupied himself witli tlie composition of 
his chief work, The Light of Nature Pursued, of which in 1763 he 
{jublished a specimen under the title of Free Will.^* The stric- 
\ ores of a critic in the Monthly Review of July 1763 drew from him 
a pamphlet caliec? Man in Quest of Uimsclf, by Cuthberl 
Comment (reprinted in PdiTT\ Metaphysical Tracts, 1837), 
defence of the individuality of the human mind or self.*’ In 
1 765 the first four volumes of his work were published under the 
pseudonym “ Edward Search.’’ The remaining three voliime.s 
appeared posthumou.sly. His eyesight failed him completely 
in 1771, but he contrived an ingenious apparatus which enabled 
liim to write so legibly that the result could easily be transcribed i 
by his daughter. In this way he completed the later volumes, 
which were ready for publication when he died on the 20th of 
November 1774. 

His work embraces in its scop<! many psychological and more 
strictly met^hysical discussions, bivt it is chiefly in connexion with ! 
rthic‘: that Tneker's speculations are remembered. In some impor- I 


1 tant points anticipates the utilitarianism afterwards sy.siematizcd 
I by I’aley, ^\ho c.xpresscs in the amplest terms lus obligations to his 
I predecessor. " Every man’s own satisfaction ” Tucker Imkls tn 
I be the ultimate end of action; and satisfaction or pleasure' is oiu' 
; and the same in kind, however much it may vary in dt'grts'. 'I'lus 
! imivcrs^ motive is further conuccled, as by Paley, through ihe 
will of God, with the “ general good, the root where out all our ruies 
of conduct and i:ientiuu‘nts v>f honour are to branch." 

The Light of Nature was rt'puMished with a inogrni)hic:iI sketch 
by Tucker’s grandson. Sir H. \\ St john Mildmay (too.?), 7 \oh. 
(other editions 1834, &c.). and an abridged (‘dition by W. 

Hazlitt appeared in 1807. See James Mackintosh, J)iSs^eriiUO'n 
on tlte Progress 0/ Ethical Philosophy (Edinburgh, 1 S yi ) ; a\ul specijilh' 
Sir Le.slic Stephen, English Thonghi in the rSlh Cntinry, ili, 119 r <n. 

TUCKER* CHARLOTTE MARIA (1821- 1893), hhjglish author, 
who wrote under the pseudonym A.T..().E.” (a J/uly of England), 
was born near Barnt?t. Middlesex, on the 8lh of May 1H21, the 
I daughter of Henry St George ’J\icker(i 771 >1851), a dislingui: la d 
official of the JCast India ( ompany. From 1852 till her death .die 
wrote many stories for children, most of them allegories with en 
obvious moral, and devoted the proceeds to charily. In 1 875 .die 
left England for India to engage in missionary work, and died at 
Amritsar on the 2nd of December 189^. 

TUCKER* JOSIAH(i7T2^ 1799), English economist and divine, 
the son of a small Welsh farmer, was born at Laiigharne, ('annar- 
thenshire, in 1712. He was educated at St John's ('oll(‘ge. 
Oxford, and lieiuime suecTssivi V curate and nrtor in Brisb l. 
This led him to takt‘ considerable interest in politics and trade, and 
during the greater portion of a long life he poured out a r.iiercssion 
of pamphlets on these matters. He was appointed dean of 
(iloueester in 1 738. Tfc died on the 4th of November 1 799, and 
was buried in Glouei sler ('athedral. His Important Questions 
on Commerce (1755) was translated into French hy I'lirgot. 

TUCSON (pON.sil)ly from Piman styuk-son, ‘^dark or brown 
spring,” pronounced YVww/r), a eity and the < ounty-sealof Pima 
county, Arizona, V.S.A., on lb(‘ Santa C'ruz river, in the S.i:. 
part of the .^it.ite, about 130 m. S.l^. of Phoenix. Pop. (18S0), 
7007 ; ( I M90), 5 1 50 ; (1 900), 753 1 , of whom 2352 were forcign-l)oru, 
ehiefly from Mexico. It i.s served by the Southern Paeifie and 
I the Twin Buttes railway.^, the latter connecting with the mines of 
! the Twin Buttes district, about 27 m. south by ea.st, and with tlic 
I Randolph lines in Mexico. Tht' city lies about 2360 ft. above llie 
i sea in a broad vallc\’ sheUered by mountains 5000-9000 ft. high. 

I Us climate, charat^cnst.ic of southern Arizona, attracts many 
I invalids and winter visitor.s. I'ucson is the scat of the universit y 
j of Arizona (1891 ; non-sectarian, coeducational), which is orga.n- 
j ized under the Morrill Acts ; in 1909 it had 40 instriuTors and 201 
! students. At 'fucson also are a dc.sert botanical laboratory 
■ (owning a tract of some 1000 acres about 1 m. west of tla^ 

I city) established hy the f'arnt'gie Institution of Washington, St 
j Josj’ph’s Academy (Roman (atbolic); a Roman (Catholic cathe- 
i dral; the I'licson Mission (Presbyterian), a boarding .school for 
Indians, the San Xavier Mission for Indians (Roman Catholic) 

' and a Carnegie library. In 1900 'lur.son became the see of a 
j Roman Catholic bishf»p. Thft surrounding country is arid and 
I unproductive except where in*igated ; but the soil is very ri< Ii, 
and Tucson is the centre of one of the oldest farming and ranching 
districts of the state. 'Hie Southern Pacific railway has division 
headquarters and n’peir shops here. 

Tucson is first heard of in history in 1699, conjecturally, as an 
Indian rancheria or settlement; and in 1763 certainly as a visita, 
in that year temporarily abandoned, of the Jesuit mission of 
San Xavier del Bac, founded between 1720 and 1732, 9 m. south 
of what is now Tucson; in 1776 it was made a presidw) (San 
: Augustin del lugison), or military outpost, and although a few 
, Spaniards may possibly have lived there before, the foundntion 
I of Tucson as a Spanish town dates from this time. It wa.s never 
I after abandoned during the Indian wars. In 1848 it had 760 in- 
1 habitants. The abandonment by the Mexicans in 1848 of the mis- 
sion town of Tamacacori (a visita of Guevavi, a mission founded 
in the first third of the i8th century) and the presidio at Tubac 
(e.stablished before 1752) increased its importance. I’ucson lay 
within the territory acquired l)y the United States by the Gadsden 
Purchase in 1853; it was occupied by the United Slates in 1856. 
Fort Lowdl, 7 m. north-cast of the city, was built as a protection 
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against the Apache Indians in 1873; it was abandoned in 1891. 
In the earlier days of Territorial history Tucson was the political 
centre of Arizona. Here were held in August 1856 a convention 
tliat demanded a Territorial government from Congress, another 
in April i860 that organized a provisional government indepen- 
dently of Congressional permission, and others in 1861 that 
attempted to cast in the lot of Arizona with the Confederate 
states. Tucson was occupied by the Confederates in February 
1862 and by the Union forces in May. It was the territorial 
capital from 1867 to 1877. prosperity fluctuated with the 
fortunes of the surrounding mining country. Tucson was 
incorporated as town in 1877, and chartered as a city in 1883. 

TUCUMAN, a northern province of Argentina, bounded N, by 
Salta, E. by Santiago del Estero, S. and W. by Catamarca. Area, 
8926 sq. m. Pop. (1895), 215,742; (1904^ estimated) 263,079. 
The Sierra de Aconquija is on the western frontier of the province 
and there is also broken country in the north, but in the east the 
country is flat, alluvial and very fertile. The only large river is 
the Sail , or Dulce, which receives a large number of small streams 
from the Sierra de Aconejuija and flows through Santiago del 
Estero to the Porongos lagoons on the frontier of Cordolia. The 
exports are sugar, rum (agUQfdiente), timber, hides, leatlier, 
fruit and Tafi cheese made in an upland valley of the Aconquija. 

TUCUMAN, or San Miguel de Tucuman, a city of Argentina, 
capital of the province of Tucuman, on the right bank of the 
Sail, or Dulce nver, 780 m, by rail N.W, of Buenos Aires, in lat. 
26° 50' S., long. 64® 35' W. Pop. (1895), 34,305; (1904, esti- 
mated), 55,000. The climate is warm and cner\'ating,with no great 
seasonal variation during the year except in the rainfall, which 
lalls almost wholly between September and April . The tempera- 
ture averages about 67®, with a maximum of 104*^. Malarial 
clisea.ses, especially ** chucho " (fever and ague), are mmmon. 
Tucuman is laid out in regular sc^uares, and still retains many of 
its old characteristics, low building, s eiu:losing large cemrts 
{patios), with large rooms, thu^k walls, and tile roofs. The more 
noteworthy edifit^es and institutions of Tucuman are the 
“ matriz church, Merced church, cabildo, national college 
normal school, th^ Belgrano theatre, hospital, public librar>' 
courts of justice, post office, and sundry’ charitable institutions. 

Tucuman was founded in 1565 by Diego Villaruel at the con- 
fluence of the Sail and Monteros rivers, hut frequent inundations 
led to a removal to its present site in 1585. In 1680 it succeeded 
Santiago del Estero as the capital of the province of Tucuman, 
then under the government of the Spanish viceroy at Lima. 
The province of Tucuman then extended from Jujuy south to 
Cbrdpba. In 1776 the viceroyalty of La Plata was (Teated and 
Tucuman was transferred to its jurisdiction. In 1816 a conven- 
tion of delegates from the La Plata provinces met in Tucuman 
and signed (July 9th) an act of independence, which formally 
dissolved all ties with the mother country. 

T0DELA, a towm of northern Spain, in the province of Navarre, 
on the Saragossa-Logrono and Tadela-Tarazona railways, and 
on the right Imnk of the river Ebro, which is here joined by its 
tributary the Queiles., Pop. (1909), 9499. The Ebro is here 
crossed by a massive and ancient bridge of 19 arches. Most of 
the public buildings, such us the town-haU, bull-ring, hospitals 
and schools, are modern; but there is a Rom^b^Que collegiate 
church, Santa Maria, which was founded in 1135 ana consecrated 
in 1 188. Tliis church is one of the most perfect in northern Spain, 
the sculptured doorways and cloisters being es^eciall)' flne. 
There are many sawmiBs in the town, and an active timlicr 
trade; the manufacture of cloth, linen, spirits, preserved fruit, 
pottery, 8ic., and the trade in grain, wine and oil, are of less 
importance. Tudeja, tlie Roman Tutelar was occupied by the 
Moors in the 8th century, and taken from tliem by Abhonso I. 
of Aragon in iiT4.^he town was an episcopal see from 1783 
to 1851. In i8o8 Spanish forces under Generals Castanos 
and Palafox were twice defeated here by the French under 
Marshal Lannes. 

^»^m)OB||||i|Q^iLY). The house of Tudor, which gave five 
is derived by all the Welsh genealogists 
from Eent^^Wychan of Tregamedd in Anglesey, is named 


in 1232 as steward of Llywelyn, prince of North Wales, and, seven 
years later, as an arbitrator in a convention to which Davydd, 
the son of Llywehm, was a party. His pedigree has been traced 
from Marchudd ap Cynan and beyond him, according to the 
veracious Lewys Dwnn, from Brutus, the great-grandson of 
Aeneas. Gronw, or Gronwy, one of his younger sons, had Trc- 
castell for his portion. Tudor, son of Gronw, who lived to be 
called Tudor Hen or the old Tudor, founded the Carmelite friary 
in Bangor and was grandfather of Tudor Vyclian ap Gronw of 
Trccastell, who is said to have assumed the style of a knight, 
and to have liad that rank confirmed to him by Edward III. 

This Tudor Vychan was the father of four sons, of whom the 
eldest, Gronw Vychan, was in favour with the Black Prince and 
with Richard Tl. lie was forester of Snowdon and steward of 
the bishop of Bangor*s lordship in Anglesey. He died in 1382, 
an infant son being heir to his lands in Penrnynydd, whose sister 
carried them to her husband Gwylym ap Gmffydd of Penrhyn. 
Gronw Vychan, whom a bard calls “ a pillar of the court : the 
ardent pursuer of France,” was probably the warrior whose 
effigy remains in the church at Penm}mydd. 

Gronw's brothers Gwylym and Rhys served Richard II. as 
captains of archers. Their youngest brother, Mercdydd ap 
Tudor, escheator of Anglesey in 1392 and, like Gronw, an officer 
of the household of the bishop of Bangor, is said to have .slain 
a man and fled to the wild country about Snowdon. He was the 
father of Owen ap Meredydd, commonly called 0 ^ven Tudor, a 
sfjuire who appears at the court, of tlie infant king Henr>' VI. 
By all accounts he was a goodly young man : the chroniclers 
dwell upon the beauty which attracted the queen mother. She 
gave the hand.some squire a post in her household. About 1428 or 
1429 it must have been common knf)wledge that the presumjv 
tuous Welshman and the daughter of ('harJes VI. of France were 
living as man and wife, There is no direct evidence of their 
marriage. An act had but laleh’ lieen passed for making it a 
grave offence to marn* witli the (jueen dowager without the 
royal consent : this aert is said to have been afterwards cut out 
from the statute lx)ok. Richard III. denounced his rival 
Richmond as the son of a bastard, but it must be remembered 
that Richard was ready to foul the memory of his own mother 
in order to say the same of the young Edward V. But no one 
yet has found time or place of Ow’en Tudor’s marriage Nvith 
Catherine of France. 

Five children were l)orn to them, the sons being Edmund and 
Jasper and another son W’ho became a monk. In 1436, a date 
which suggests that Bedford had been Owen's protector, the 
influence of Gloucester was uppermost. In that }’ear the queen 
dowager w as received within Bermondsey Abbey, where she died 
in the follow’ing January. Her children were Uiken from her, 
and Owen Tudor the w^hich dw’elled with the .said queen ” was 
ordered to come into the king’s pre.sence. He had already seen 
the inside of Newgate gaol, and he would not obey w’ithout a safe 
conduct. When he had the safe conduct sent him he came up 
from Daventry and went at once to sanctuary at Westminster, 
whence even the temptations of the tavern wxiuld not draw him. 
Allowed to go back to Wales, he was retaken and lodged again in 
Newgate. He broke prison again, w’ith his chaplain and his 
man, the sheriffs of London having a pardon in 1438 for the escape 
from gaol of Owen ap Tuder, esquire,” and he returned to his 
native Wales. When Henry VI. came of full age he made some 
provision for his step-father, who took the red rose and fought 
manfully for it. But Mortimer’s Cross was his last battle 
(Feb. 4, 1460/r). He fell into the hands of the Yorkists, who 
beheaded him in Hereford market place and set up his head 
on the market cross. Thither, they say, came a mad woman 
who combed the hair and washed the face of this lover of a queen, 
setting lighted wax torches round about it. 

His eldest son Edmund of Hadham, bom about 143c at 
Hadham in Herts, one of his mother’s manors, was brought up 
with his brothers by the abbess of Barking until he was about 
ten years old. The king then took them into his charge. Edmund 
was a knight in 1449 and in 1453 he >\'a5 summoned as earl of 
RiqhmonC his patent, dated the 6th of March 1452/3, giving 



TUDOR FLOWER— TUFF 363 


him precedence next to the dukes* He was declared of legiti- 
mate birth, and in 1455 favour found him a wife in the 
Lady Margaret, daughter of John Beaufort, duke of Somerset. 
But he med the next year, and his only child, afterwivrds 
Henry VII., was born on the 28th of January 1456/7, three 
months after his death. 

Edmund’s younger brother, Jasper Tudor, survived him many 
years. Jasper was knighted m 1449, and about the date of 
Edmund’s patent 'wb.s created earl of Pembroke. He bore the 
ro}ml arms of France and England, differenc'ed with a blue border 
charged with the royal martlets of the Confessor’s fabulous shield, 
and the same was formerly to be seen upon his Garter stall-plate 
of 1459. fought at St Albans in 1455 for the king who had 
advanced him, and two years later we find him strengthening the 
defences of Tenby. In 1460 he seized and took Denbigh, where 
the (jueen joined him after Northampton. He shared the defeat 
in 1461 at Mortimer’s Cross — where his father the Welsh sc{uire 
was taken and beheaded -- and left the country in 1462. In 1465 
he made a last dt?scent upon Wales, to be driven off by William 
Herbert, w^ho w^as rmarded wdth his earldom of Pembroke, 
already forfeited by attainder. But he was an ob.stinate and 
loyal partisan. He came ba<?k again with War^vick in 1470 and 
was hunting to join the queen when Tewkcsbuiy was fought i 
and lost. After many adventures he carried off his young 
nephew' Richmond to Brittany. The tw'o came back together in 
1485. After Bosworth, Jasper was created duke of Bedford and 
restored to his earldom, the earl-marshalship being given him in 
1492. He lived to fight at Stoke in 1487 against Lincoln and 
Simnel his puppet and to be one of the leaders of the host that 
landed in France in 1492. He died in 1495 leaving no issue by 
hi.s w'ife Catherine, the widows of the second duke of Buckingham 
and a daughter of Richard Widvile, Earl Rivers. But his bastard 
daughter Ellen is said to have been mother of Stephen Gardiner, 
bishop of Winchester. (O. TU.) 

TUDOR FLOWER, or Cresting, an architectural ornament 
much used in the Tudor period on the tops of the cornices of 
screen work, &c., instead of battlements. It consists generally 
of a fiat, upright leaf standing on stems. 

TUDOR PERIOD, in architecture, the later development of 
medieval architecture which followed the Perpendicular, and. 
although superseded by the Elizabethan and the Renai.s.sancc 
style.s, still retained its hold on English ta.ste, portions of the 
additions to the various colleges of Oxford and Cambridge being 
still carried out in the Tudor style down to the middle of the 18th 
centur>'. In church architecture the principal examples are 
Henr>' VII, ’s Chapel at Westminster (1503), King’s College 
Chapel, Cambridge, and St George’s Giapcl, Windsor; uihI the 
old schools at Oxford; and in domestic work, Elthani Palace, 
Kent ; Oxbui^h Hall, Norfolk; King’s College, Aberdeen; I^yer 
Marney Hall, Essex; the manor-house at East Barsbam, Norfc^lk ; 
and Ford’s Hospital, Covcntiy. It was a further debasement of 
the Perpendicular style, and the four-centred arch was its 
principal feature; some of the most remarkable examples of the 
bow-window belong to thi.s period; the mouldings an; more 
spread out and the foliage becomes more natural. 

TUFF (Ital. tufo)f a rock consisting of volcanic ashes, the ejecta- 
menta of craters in a state of eruption. The products iif a 
volcanic eruption may be classified into three groups ; (a) steam 
and other gases, (h) lavas, {^) ashes. The ashes have not been 
burnt in any way chough they resemble cinders in appearance : 
the\’ are merely porous, slaggy pieces of lava which have been 
tossed into the air by outbursts of steam and ha\^e be<'ome ; 
vesicular by the expansion of the gases within them wdiile they | 
WTre still plastic. j 

Among the loose beds of ash which cover the slopes of many | 
volcanoes , three classes of materials are represented . 1 n addition 
to true ashci (a) of the kind above described, there are lumps of j 
the old lavas and tuffs (b) forming the walls of the crater, 8:c., and J 
which have been tom away by the violent outbursts of steam, 
pieces of sedimentary rocks (r) from the deeper parts of the vol- 
cano, which were dislodged by the rising lava, and are often 
intensely baked and reciystaliized by the heat to which they 


have been subjected. In some great volcanic explosions nothing 
but materials of the .second kind were emitted, as at Bandaisan 
in Japan in 1888. There have been many eruptions also at w'hich 
the quantity of broken sedimentaii' rocks mingled with the ashes 
is very great; as instances we may cite the volcanoes of the Eifel 
and the Devonian tuffs, knowm as “ Schalsteins,” in Germany. 
In the Scotch coalfields some old volcanoes arc plugged with 
masse.s consisting entirely of sedimentary d6bri.s : in such a case 
we must suppose that no lava was ejected, but the cause of the 
eruption was the sudden liberation and expansion of a large 
quantity of steam. These accessoty or adventitious materials, 
however, as distinguished from the true ashes, lend to occur in 
angular Iragmcnts; and when they form a large part of the mass 
the roc'k is more properly a ** volcanic breccia ’’ than a tuff. The 
a.shes var>' in size from large blocks twenty feet or more 
j in diameter to the minutest impaljmble dust. I’he large masses 
are tallied “ bombs *’ ; they have mostly a rounded, elliptical 
or pear-shaped form, ownng to rotation in the air while Ihtw 
were still viscous. Many of them have ribbed or nodular sur^ 

[ faces, and sometimes (at Volt;ano and Mont Pelc) they have a 
cru.st inlerscctetl h)’ many cracks like the surface of a loaf of 
bread. Any ash in which they are very abundant is railed an 
agglomerate (//.2^). 

In those layers and beds of tuff which have been spread out 
over considerable trails of tx)untry and which are most frequently 
encountered among the sedimentary rotrks, smaller fragments 
preponderate greatly and bombs more tha»n a few inches in dia- 
meter may Iw absent altogether. A tuff of nrent origin is 
generally loose and incoherent, but the older tuffs have been, in 
most c‘a.ses, cemented together by pressure and the action of 
infiltrating water, making ro(*ks which, while not very hard, are 
.strong tjnough to be ext ensively used for building purpo8e.s (r.g, in 
the neighbourhood of Rome). If they have accumulated sub- 
aerially , like the ash beds found on Etna or Vesuvius at thepresent 
day, tufis consist almo.st wholly of volcanic materials of different 
degrees of fineness with pieces of wood and vegetable mailer, 
land .shells, &c. Bui many volcanotts stand near the sea, and the 
ashes cast out by them art‘ mingled with the sediments that are 
! gathering at the bottom of the waters. In thi.s w'uy ashy muds or 
' sands or even in some ca.ses ashy limestones are being formed. 

1 A.S a matter of fact most of the tuffs found in the older forma- 
' tions contain admixtures of clay, jand, and .sometimes fossil 
! shells, w'hich prove that thq^' were beds spread out under 
water. 

j During .some volcanic eruptions a layer of ashes several feet 
I m thickness is deposited over a considerable district, but .such 
j beds thin out rapidly as the distance from the crater increases, 

I and ash deposits covering many square miles are usually very 
1 thin. The showers of ashes often follow one another after longer 
• or shorter intervals, and hen^'c thick ma.sses of tuff, whether of 
subacrial or of marine origin, have mostly a stratified character. 

' 'Vhm coarsest materials or agglomerates show this least distinctly; 
in the fine beds it is often developed in great fierfection, 

Apart from adventitious materia), such fragments of the 
, older rocks, pieces of trees, &c., the contents of an ash deposit 
i may be described as con.si.sling of more or less cry.stalline igneous 
I rocks. If the lava w'ithin the crater has bf;en at such a tempera- 
ture that solidification has fH)mmencc*d, cry.stak are usually 
j present. They may be of con.siderable size like the grey, rounded 
leucite crystals found on the side.s of V( suvius. Many of these 
are very perfect and rich in faces, because tliey grew in a medium 
which was liquid and not very viscous. Good crystals of augite 
and olivine arc also to be obtained in the ash beds of Vesuvius and 
of many other vokoinoes, ancient pd modern. Blocks of these 
crystalline minerals (anorthite, olivine, augite and hornblende) 
are common objects in the tuffs of many of the West Indian 
volcanoes. Where crystals are very abundant the ashes are 
called ** cr3^stal tuff.s.” In St Vincxnt and Martinique in 1902 
much of the dust was composed of minute crystals enclosed in 
thin films of glass, because the lava at the moment of eruption 
had very nearly solidified a.s a crystalline mass. Some basaltic 
volcanoes, on the other band, have ejected great quantities of 
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black glassy scoria which, after consolidation, weather to a red 
soft rock known as palagoniie; tuffs of this kind occur in Iceland 
and Sicily. In the Lipari Islands and Hungary there are acid 
(rhyolitic) tuffs, of pale grey or yellow colour, largely composed of 
lumps and fragments of pumice. Over a large portion of the sea 
bottom the beds of fine mud contain small, water-worn, rounded 
pebbles of very si.)ongy volcanic glass; these have been floated 
from the shore or cast out by submarine volcanoes, and may have 
travelled for hundreds of miles before sinking; it has been proved 
by experiment that some kinds of pumice will float on sea- water 
for rnore than a year. The deep sea-deposit known as the “ red 
clay ” is largely of volcanic origin and might be suitably described 
as a “ submarine tuff-bed.’^ 

J^'or petrographical purposes tuffs arc generally classiliecl according 
to the nature of the volcanic rock of wliich they consist; tliis is 
the same as the accompanying lavas if any of these were emitted 
during an eruption, and if there is a change in the kind of lava which 
is poured out, the tulls also indicate this equally clearly. Rhyolite 
luffs contain pumiceous, glassy fragments and small scoriae with 
quartz, alkali feldspar, biotite, Ac. In Iceland, Lipari, Hungary, 
Nevada,^ New Zealand, recent tuffs of this kind occur. Tin? broken 
pumice is clear and isotropic, and when the particles are very small 
they have often crescentic, sickle-sliaped, or biconcave outline.s, 
showing that they are produced by the shattering of a vesicular 
glass; this is sometimes described as ash-structure. In the ancient 
rocks of Wales, Charnwoed, the l\Mitland Hills, <&c., similar tulTs 
are known, but in all cases they arc greatly changed by silicification 
(which has tilled them with ojml, chalcedony and quartz) and by 
devitrification. The frequent presence of rounded corroded quartz 
crystals, such as occur in rhyolitic lavas, helps to demonstrate their 
real nature. Tmrhytct tuffs contain little or no quartz but much 
orthoclase and oligoclase felds|)ar with often biotite. augitc and 
hornblende. In weathering they often change to soft red or yellow 
“ clay-stones,'' rich in kaolin with secondary quartz. Keceiil 
trachyte lulls are found on the Jthine (at Siebengebirge), in Ischia, 
near Naples, Hungar>*, cSic. Andnsitic tuffs are exceedingly common. 
They occur along the whole chain of the ('ordillcras and Andes, 
in the West Indies, Now Zealand, japan, I'tc. Jn tlie^ Lake District, 
North Wales, Lome, the Pent land Hills, the t’he viols and many 
other districts t)f llritain, ancient rocks of exactly similar nature 
arc abundant. In colour they are red or brown; their scoriae 
fragments arc of all sizes from huge blocks down to minute granular 
dust. The cavities are fillc*d up with many secondary minerals, 
such as calcite, chlorite, (|uartz, e}n<lote, chalcedony; biil in micro- 
scopic sections the nature of tht; original lava can nearly always be 
made out from the shajjcs and properties of the little crystals which 
occur in the decomposed glassy base. Even in the smallest details i 
these ancient tubs have a ooinplotc resemblance to the modern ash I 
beds of Cotopaxi, Krakatoa and Mont Basaltic tuffs are also I 

<jf widespread occurrence both in districts where volcanoes are now ! 
active and in lands where eruptions have long since ended. In j 
the British Isles they arc found in Skye. Mull, Antrim and other | 
places, where there are Tertiary ^'•olcanic rocks; in Scotland, Derby- i 
shire, Ireland among the carboniferous strata; and among the still ! 
older rocks of the Lake District, southern uplands of Scotland and 
Wales. They are black, dark green or red in colour; >'ary greath" 
in coarseness, some being full of round spongy bombs a foot or more 
in diameter, and, being often submarine, may contain sliale, sand- 
stone, grit and other sedimentary material, and arc occa.sionalIy 
fossiliferous. Kecent basaltic tuffs are found in Iceland, the 
Faeroes, Jan Mayen, Sicily, Vesuvius, Sandwich Islands, Samoa, (Stc. 
WTien weathered they are filled with' calcite, chlorite, serpentine 
and, C4specially where the lavas contain nepheiinc or Icucite, arc 
often rich in zeolites, such as analcite, prehnitc, natroUte, scolocite, 
chabazite, heuJandite, &c. UUra^basic tuffs are by no means fre- 
ejuent; their characteristic is the abundance of olivine or serpentine 
and the scarcity or absence of feldspar. Tn this class the pendotitc, 
lireccias or kimberlites of the diamond-fields of South Africa mav 
perhaps be placed (sec Diamond). The principal rock is a dark 
bluish green serpentine <bluc-ground) which when thoroughly 
oxidized and weathered becomes a friable brown or yellow mass 
(the “ ytjllow-ground "). Besides olivine and augite (chrome 
tUopside) there occur crystals of hypersthene, brown mica, garnet 
(Cape ruby), magnetite, ilmenite and kyanitc. together with crystal- 
line blocks of garnet, augite and olivine (which some petrographers 
liavc called cclogites). Many lumps of shale are embedded in the 
breccia, and some have supposed that the diamonds arc due to the 
ultra-basic magma dissolving carbon, which subsequently crystal- 
lized as the rock cooloj^ down. Many of tkf crystals aie broken, 
and as tlio rock fragments also arc ahgulaupther than rounded, 
the kimberlite is more properly an ultra-basic nrcccia than a tuff. 

In course of time other changes than weathering may overtake 
tuff deposits. Sometimes they are involved in folding and become 
sheared and^leaved. Many of the green slates of the lake district 
in Cumbcrla^id are fine cleaved ashes. In Charnwood Forest also j 
the tuffs are slaty andjglcaved. The green colour is due to the large j 
development of chlorlSe. Among the crystalline schists of many i 


rcgion.s green beds or green schists occur, which con-si-st of quartz, 
hornblende, chlorite or biotite, iron oxides, feldspar, Ike,, and arc 
probaldy rccrystallizcd or metamorphosed tuffs. They often 
accompany masses of epidiorite and homblende-.schists, which axe 
the corresponding lavas and sills. Some chlorite-schists also are 
probably altered beds of volcanic tuff. The ** Schalstcins " of 
Devon and Germany include many cleaved and partly recrystallized 
ash-beds, some of which still retain their fragmental structure though 
their lapilli arc flattened and drawn out. Their steam cavities are 
usually filled with calcite, but sometimes with quartz. The more' 
completely altered forms of these rock.s are platy, green chloritir 
.schists; in'^these, however, structures indicating their original volcank. 
nature only sparingly occur. These are intermediate stages between 
cleaved tuJis and crystalline schi.st.s. 

Tuffs are not of much importance in an economic sense. The 
pept^rino, much used at Home and Naples as a building stone, is a 
trachyte luff. Puzzuolana also i.s a decoiTiposcd tuff, but of basic 
character, originally obtained near Naples and used as ccnieiU, 
but this name is now applied to a number of substance.s not always 
of identical cliaracter. In the Eifel a trachytic, puiiiiccous lul/ 
calked tra.ss ((/.v.) has been extensively worked as a hydraulic 
mortar. (J. S. J.) 

TUGELA (“ Startling a river of south-east Africa^ the, 
largest in Natal . It drains, with its tributaries, an area of aljoui 
8000 sq. ni. 'I'he river valley is some 190 m. in length, tlie river, 
which ha.s an exceedingly .sinuous course is fully 300 m. long. It 
rises, at an altitude of nearly 11,000 ft. in the Drakensberg 
Mountains on the eastern face of the Mont aux Sources, down 
which it leaps in a nearly perpendicular fall of 1800 ft. 

Tlie river, \^hich starts its race to the ocean with a north-ciist 
I course . .soon (jentls more directly east, and, with many windiiv ^ 

I north and soiiMi, maintains this general direction across the tab!< - 
! land of north Natal until its junction with the Buffo lo river, when 
I it turns .south. On its northern bank in its upper course are the 
; heights of Spion Jvo]) and Vaal Kranz, and on its southern bank, 

I 5(j m. east in a direct line from its source, is the village of Coleiiso, 
all three places being the scene of ineffectual attempts (Dee. i89<) 
F'el). 1000) by the l^ritish tr(>OT)S under (Jencral Sir Kedvers JiulkT 
to dislodg(' the Ifoers who blocked the road to Laciysmith. J.klo\v 
Colcnso are more waterfalls, and above the river is I’ieter's Jliil, 
the storming of which by the liriti.sh, on the 27th of February 190'.), 
at length led to the relief of Ladysmith. Six miles lower down the 
'rngela receives lh<' Klip, wdiich rises in the Drakensberg near Van 
Keenen's i *ass and ficnr.s by Ladysmith. Another nortliern tributary* 
is the Sunday's Kiver, whicli rises in the Biggarsberg. I'rom tlie 
I south the river is increased by several affluents, the chief being 
the Mooi (Beautiful) river. The Tiigcla-Mooi confluence if: 44 m. 
south-east of Colenso at the base of the Biggarsberg. Seven miles 
farther down ihv 'rugela joins the Buffalo river, the united 
stream retaining, however, the name Tugela. The iiuffalo Iills 
its origin in tlie Drakensberg near Majuba Hill and flows .south witli, 
also, a general trend to east. In its course, which is very winding, 
it receives numerous tributaries, one of them being the Ingogo, 
a small stream whose name recalls the fight on its banks on ih(; 
8th of Februar)” i88i, between British and Boers, The chief 
affluents are the Ingagani (from the south-west) and the Iffood 
(from the north-east), the last-named so called after the defeat of 
the Zulu Idng Dingaan, on the ibth of December 1838, by the Boers 
under Andries Ih-etorius, when the river ran red with tlu^ blood 01 
the Zulus. Eighteen miles in a direct line below the Blood con- 
fluence is Eorke’s Drift, or ford across the river, and .some 12 m, 
south-east of Ihe drift is the hill of Isandhhvana, both placc -^ 
rendered famous in the Zulu War of 1878-79. The junction with 
the Tugela is 30 m. in a direct line, fartlier south, the Buffalo rir^er 
in that distance passing through a wooded and liilly icgion. 

Below the confluence of the two streams the Tugela flows south- 
east in a detq) channel between lofty cliffs, or through wild, stone- 
strewn \'allt5ys until it reaches the narrow coast belt. Its mouth is 
nearly closed by a sand bax’, formexl by the action of the ocean. 
The Tugela i.s thus useless for navigation. About 6 m, above tlie 
mouth are two forts, Pearson and Tenedos, built by the British in 
1879, during the war with the Zulus, to guard the passage of the river. 
Generally fordable in the winter months, the Tugela is, after tlv*. 
heavy niins of summer, a deep and rapid river. It is crossed, some 
5 m.’ above the kirts, by a railway bridge — the longest bridge 
in South Africa. From the junction’ of the Blood river with the 
Buffalo, that stream and subsequently the Tugela form the lioundary 
between Natal and Zululand. 

TUGGURT, a town in the Wadi Ghir, Algerian Sahara, 137 m. 
S. of Biskra. Tiiggurt, which has a population (1906) of 2073, 
was formerly surrounded by a moat, which the French filled up. 
The town is entered by two gates, just within the northern gate 
is the market place, which contains the chief mosque. The 
surrounding oasis is very fertile. It has about 9000 inhabitants 
and contains about 200*000 date palms. From Tuggurt a road 
75 m. long leads across the desert north-east to El Wad 
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Some 12 in. south-west at the desert end of the Wadi Ghir is the 
(;asis and town of Temacin (pop. 2120), one of the chief centres of 
the Mussulman fraternity of Tidianes. 

TUG-OF-WAR, a contest between two teams composed of one 
or more persons, eacli team striving to pull the other in its own 
direction by means of a rope held by the hands alone. Some 
rules allow the “ anchor-men, who hold tlie ends of the rope, to 
fasten it to their persons. A ribbon or handkerchief is tied 
round the middle of the rope, and others at a distance, usually, 
of one yard on each side of it. That team loses which allows 
itself to be pulled more than one yard from its original position. 
The British army teams arc usually composed of ten men each, 
but the number varies in different parts of the world. 'Hie rules 
of the modem Olympic Games recognize teams of five. V\'hen 
a tug-of-war takes place out of doors the men, or at least the 
‘‘ anchors,” are allowed to dig holes in thf* /jjound for their feet; 
when indoors cleats are bolted to the floor as braces. 

TUGUEGARAO, a town and the capital of the province of 
Cagayan, Luzon, Philippine Islands, on the Crandi^ dc Cagayan 
River, about 60 m. from il.s mouth. Pop. (1903), 16, j 05. Many 
of 'Tuguegarao’s buildings—govcnimeni, religious, business and 
residential- are of stone or brick. There arc ji Donnnican college 
tor boys, a convent school for girls, and good public schools, 
including a high school. The river is navigable to Tuguegarao for 
vessels of light draught ; the Cagayan Valley is the great tobacco- 
producing region of the Philippines ; and Tuguegarao is an im- 
portant shifiping-point for tobacco. Local business is largely in ! 
ihe hands of Chinese merchants ; Spanish and German companies 
I'onlrol the exportation of tobacco. The town was settled in 
1 774, and the old church and bell tower arc still standing. 'J'h(‘ 
Ick'aI dialee.ts arc Cagayan, and, of less importance, llocano and 
Tagalog. 

tUKE, the name of an Engli.sh family, .sc\'eral ginerations 
i)f which were celebrated for their efforts" in the cause of pliil- 
iinthropy. 

William Tuke (1732-1822) was born at York on tlic 24th of 
March 1 732. His name is ooniiccted with the humane treatment 
of the insane, h^r whose care he projected in 1792 the R<’treat at 
York, which became famous as an insiiiution in which a bold 
attempt was made to manage lunatics without the excessivt* 
restraints then regarded as e.ssential. I’lic asylum was entirely 
under the management of the Society of Friends. Us success 
led to more stringent legislation in the interests of the insane. 

His son Henry Tuke (1755-1814) co-operated witli his father 
in the reforms at the York Retreat He was the author of 
several moral and theological treati.ses which have Iw^en tran*. 
into German and French, 

Henry^V, son Samuel Tuke (1784- 1857), Ijorn at York on tlic 
31 si of July 1784, greatly advanced the cause of the amelioration 
of the condition of the insane, and deN-oted himself largely to 
the York Retreat, the methods of treatment pursued in which 
he made more widely known by his Description of the Retreat near 
York, &o. (York, 1813). He also published Prartical Hints m 
the Consiruciion and Economy of Pauper Lunatic Asylvfm (1815). 
He died at York on the 14th of October 1857. 

SamucTs son James Hack Tukk (1819- 1896) was bom at 
V(>rk on the T3th of September 1819. He w'us educated at the 
Friends’ school there, and after working for a time in his father’s 
w'holesalc tea business, became in 1852 a partner in the banking ■ 
firm of Sharks & Co., and went to live at Hitchin in Hertford- i 
shire. For eighteen years he was treasurer of the Friends’ Foreign | 
Mission Association, and for eight years chairman of the I 
Friends* Central Education Board. But he is chiefly remem- i 
bered for his philanthropic work in Ireland, which \v'as in a | 
great measure the result of a vh\t to Connaught in 1847 and ! 
of the scenes of distress which he there; witnessed. In 1880, ! 
accompanied by W. E. Forster, he .spent two months in the i 
west of Ireland distributing relief whicli had been privately j 
subscribed by Friends in England. Letters descriptive of the ! 
suite of things he .saw were published in The Times, and in his 
pe.mphlet, Irish Distress and its Remedies (1880), he pointed out 
that Irish distress was due to economic rather than political 


j difticulties, and advocated state-aided land purchase, peasant 
1 proprietorship, light railways, government help for the fishing and 
I locd industries, and family emigration for the poorest peasant.^. 

From 1882 to 1884 he worked continuously in Ireland super- 
' intending the emigration of poor families to the United States 
, and the Colonics. The failure of the potato crop in Ireland 
in T885 again called forth Tuke’s energy, and on the in vita - 
I lion of the government, aided by public subscription, he pur- 
! chased and distributed seed pv^tatocs in order to avert a famine, 
• To his reports of this distribution and his hitters to The Times, 
which were reprinted under the title The Condition of Donegal 
(1889), were due in a great measure the hill passed for the con- 
struction of light railways in 1889 and the Irish Lund Act whieb 
I established the Congested Districts Board in i8or. He died 
i on the 13th of January’ 1891). 

I See Report of the Meet Committee of the House of Commons (1815 
I i8i(>) ; l)r C.ouolly, Treatment of the Insane teifhout Mechanical 
I Rcstruinis (i85(.) ; Dr Hack Tuke. ( hupL rs lu ihe History of the Insane 
, tn the firitish Isles (1882). 

I Dantei. Hack Tuke (1827-1895), younger brother of James 

1 Hack Tuke, was born at York on the 19th of April 1827. In 
j 1845 h(‘ entered th(‘ office of a solicitor at Bradford, but in 1847 
! began work at th(' York Retreiil. Entering St Bartholomew’s 

Hospital in London in 1850, he hi‘eaine a nicmi^er of the Royal 
College of Surgeons in 1852, and graduated M.D. at Heidelberg 
in 1853. collaboration with J. ('. lUieknill, he 

published a Manual of Psychological Medicine, which was for 
many years regarded as a standard work on lunacy . In 1853 
he visited a miniber of foreign asylums, and later returning to 
York he became visiting ph^^si(‘ian to the York Retrfiat and the 
York Dispensary, lecturing also to tiu* York School of Medicine 
on mental discas(*s. In 1859 ill healtli obliged him to give up 
his work, and for the next fourteen years he lived at Falmouth. 
In 1875 he settled in Ixindon as a specialist in mental diseases. 
In 1880 he became joint editor of thi* Journal of Mental Science, 
He died on the 5th of March 1895. 

Among Imh works were Ilhistratiovs of the infliwnce of the Mind 
on the Hotly (1872); Insanity in Ancient and Modern Life (1878); 
History of the Insane in the Hritish Isles (18H2); Steep-tvathing and 
Hypnotism (1884); Past and Present Provision for the Insane Poor 
in Yorhrdiivc (1889); Hietitmary of Psyehotogi cat Medicine (1892). 

TUKULOR (Ti'cxlkrs), the name, by sonic said to be Uic 
French tout-couleur, for the negro half-castes of Senegal, who are 
principally of Fula-Wolof descent. By others the word is 
identified with Tacurol, un old name of the country, which took 
the form of lacurores in the Portuguese writers of the 16th 
c(?ntury. The 'Jukiilor arc settled chiefly in the; Damgu, Futa, 
'loro and Dimar districts of Senegal, and art; remarkable for 
their fanaticism a.s Mahoinmcdans. An intelligent, energetic and 
fierce people, they offered slrenuou.s opposition to the conquest of 
their country by the French in the latter lialf of the 19th century. 

TULA, a government of central Ru.ssiu, bounded by the govern- 
ments of Moscow on the N., Ryazan on the Pk, Tambov and 
Orel on the S,, and Kalugti on the W, Area, 1 1,950 so. m.; pop. 
(1906 estimate), 1,662,600. Jl is intersected from S.W. to N.P-. 
by a gently undulating plateau, 950 to 1020 it, in altitude, which 
separates the drainage area of the Oka from that of the Don. 

Tht? government is divided into twelve districts, the chief towns 
of which are Tula, Bogoroditsk, Alexin, By( lev, Epifan, Efremov, 
Kashira, Krapivma, Nbvosil, Odoye^^ Ckorn and Venev. Only 
2*4 % of the aggregate area is consiVlered as unavailable for cultiva- 
tion. the remainder being distributed as follows; peasants, 48^%; 
nobility’, 32^ %; other private landowners, 11 %; crown, towns, &c., 

2 %. Agriculture is the chief otcupalitui. Petty trades anti 
domestic industries {e.g. the making of tea-urns, bra.ss wares, har- 
moniums, &c,) have always flourished. The? principal iof *' 
establishments are machinery works, hardware factories, flour .ils. 
sugar works and distilleries. (>)al is extracted, as a].so pyrites and 
iron ore. Metallurgy is a growing industry’. 

Before the Slav immigration the territory of 'Jula was 
inhabited by Mordeinian.s in the north and by Mcshcheryaks 
in the south. The Slavs who occupied the Oka were soon 
compelled to pay tribute to the Khazars. Subsequently the 
territory on the Okii belonged to the principality of Chernigov. 
In the 14th century part fell under the rule of Ryazan and 
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Moscow, while the rest was under Lithuanian dominion till the 
15th century. 

TULA, a town of Russia, capital of the government of the same 
name, 1 20 m, by rail S. of Moscow, in the broad l.)ut low, marshy 
and unhealthy valley of the Upa. Pop. (1882), 63,500; (1901), 
109,352, It is an old town of Old Russia, but its growth began 
only towards tlic end of the 18th century after the manufacture 
of arms bad commenced. The chief branch of industiy is the 
making of rides; next in importance comes the manufacture of 
samovars (tea-urns). Tula is an episcopal soc of the Orthodox 
Greek Church. The public buildings include two cathedrals and 
an industrial museum. 

The town is first mentioned in 1x47; but its former site seems to 
have been higher up the Tulitsa. Its wooden fort was replaced in 
1514-1521 by a stone kremlj or citadel, which still exists. Tsar 
Boris Godunov founded a gun factory here in 1595, and in 
1632 a Dutchman, Winius, established an iron foundry. Tsar 
Michael Alexis and Peter the Omit, especially Uie la.st-namcd, 
took great interest in the gun factories, and large establishments 
were built in 1705 and 1714. 

TULCEA,orTuLTCiiA, the capital of the department of Tulcca, 
Rumania, on the right bank of the Danube, 42 m. from its mouth 
at Sulina. Pop. ( 1900), 18,800 ; including many Russians, Turks, 
Greeks ami J ews. Tlierc is no railway within 20 m., and the sur- 
rounding coiintr)^ is barren and desolate. The principal coinmcrcx! 
is in fish and grain. Wool is also exported l.o France, and hides 
to Turkey. Sheep-farming is carried on among the mountains. 

TUUP {Tulipa), a genus of bulbous herbs belonging to the 
Liliaccae. The species are found w'ikl along the northern shores of 
the Mediterranean, in the Levant, Armenia, Caucasus, Northern 
Africa, Persia, and sporadically across North and Central Asia to 
Japan. The cup-shaped flowers have six regular segments in 
two rows, as many free stamens, and a thrtic-celled ovary with a 
sessile sterna, which ripeas into a leathery many-seeded capsule. 
The species arc numerous, and arc distinguished one from another 
by the .scales of the bulb being wcK)lly or smooth on the inner 
surface, by the diaraeter of the flower-stalks, by the filaments 
being hair>' or otherwnsc, and by other eharaeters. Owing to 
the great beauty of the flowers the\' Jin ve b(?en favourites in Euro- 
pean gardens for two or three centuries, and have been crossed 
and recrossed till it has become almost impossible to refer the 
plants to their original types. The early flowering ** Van Thol 
tulips, the segments of which arc mostly scrarlet with yellow’ 
edges, are derived from T. suavcoleus, a native of the Caspian 
region. T, GesnerianOy a nati\'c of Armenia and central Russia, 
is the origin of some of the later flowering varieties. 7 \ pubes- 
celts, which is probably a hybrid betw’oen the two species just | 
named, is the source of some of the early flowering kinds known ' 
as Pottebakker, &r. T, oculus-solis and F. Climatta are lovely j 
.species, natives of southern Europe, and T. silvcsfris\ w’ith elegant 
yellow flowers, is a doubtful native of England. More recently, 
owing to the exertions of Russian naturali.st.s, a large number of 
new ^ecies have been discovered in Turkestan, and introduced 
into Europe. Some of these are very beautiful, and render it 
probable tiiat by intercro.ssing with the older .species still further 
difficulties will be presented in the way of identification. These 
difficulties are further enhanced by the fact that, quite apart from 
any cross-breeding, the plants, when .subjected to cultivation, 
vary so greatly in &e course of two or tliree years from the original 
species from which they are directly descended that their parent- 
age is scarcely recognizable. This innate power of 'v^ariation has 
enabled the florist to obtain, and ultimately to ** fix,*^ so many 
remarkable varieties. At the present day tulips of all kinds are 
more extensively grown than at any prcviou.s period. 
Not only are millions of bulbs cultivated in Holland for export 
evey. year, but thousands are now also grown for the same 
pufcilBe in the Oiannel Island.s, more particularly in Guernsey. 
W hK years tulips have become very popular in America, arid 
’•h’*«ensive trade is now done between the U.S.A. and 
IBtifqje. The enormous prices once given for rare varieties 
of tulip bulbs no lpnger obtain, though, even now, two and 
three guineas ai(i %aked for special bulbs. It must, how- 


I ever, be remembered that the tulipomama ” of the 17th 
! century was really a form of gambling, in which admiration of 
the flower and interest in its culture were very secondary matters. 
Tulips were introduced into the Low Countries in the i6th 
century from (xjnstantinople and the Levant. 

The £iori.sts' varieties of tulips, which have sprung kom Ttdipa 
Gesneriana, are arranged in separate classes named bizarres, 

! bybloemens and roses, according to their colour and marking, 
j Tulips are readily raised from seeds, and the seedlings when they 
j first flower (after about 7 years’ cultivation) arc of one colour— 

; tliat is, they arc self-t»loured. Judged by the florists* rules, 
i they are cither good or bad in form, and pure or stained (white or 
I ydlow) at the base; the badly formed and stained flowers 
I Ihrow’n aw^ay, while the good and pure are grown on, these being 
! known as brt^der ” tulips. The breeder bulbs and their offsets 
may grow on for year.s producing only self-coloured flowers, but 
! after a time, which is varied and indefinite, some of the progeny 
“ break,” tliat is, produce flowers with the variegation which i.s 
: so much prized. The flower is then said to be “ rectified ”; it is 
^ a bizarre when it has a yellow ground marked with purple or 
I red, a hyhloemen when it has a white ground marked with violet 
' or purple, or a rose when it has a white ground marked with rose 
: aiiour. One of the most important of the properties of a fine 
• florists’ tulip is that the cup should form, when expanded, from 
' half to n third of a hollow ball, the six divisions of the perianth 
being broad at the ends, and smootli at the (idges, so that the 
divisioiw may scarexily show on indenture. Another is that the 
ground colour should be clear and distin(!t, whether white or 
ydlow. The least stain at the base of the flower, technically 
called the ** botUim,” would render a tulip comparatively value- 
less. What are called “ feathered ” flowers are those which have 
an even cl(»se feathering, forming an unbroken edging of colour 
all round. “ flamed ” flowers being those which have a beam or 
bold mark down thv. centre, not reaching to the bottom of 
the eup. 

I'nlips flourish in nny ^!»ood garden soil that has been deeply dug 
or trenched and manuivd the previous season. To secure perfeci 
dr5iinii;;e and pircaUr warmth a fair (juaiitity of sand or grit should 
he pre.sent. I'resh manure should be avoided, but the remains from 
an old hoi -bid or mushroom -bed may be incorporated. The best 
time to plant is in September and October, the bulbs bi'inp buried 
about (> in. deep and the same distance apart. The Ix^st cJlects 
are produced in formal beds by planting; the same variety in each, 
to secure the plants i)oinj^ of the same hcijjht and in flovver simul- 
taneously. In mixed flower borders, mixed \'arielies may be 
j planted.’ After plantincf the space between the rows of tulips' may 
I be plan ted witli .such plants as forget-mc-not.s, wallflowers, .silenes, 
j violas, tlouble white arabis, polyanthuses, dec., to obtain beautiful 
colour combinations in .sprin.t'. 

Propagation. — Tulips arc usually increased by offsets, wliich most 
\’arieties produce in lairly large numbers. These are taken off and 
sown in drills, like seed. They are usually stroiy^ enough to flower 
the third year from tliis sowing. Some varieties produce ofisets 
sparingly must be increased by seed — a slow and uncertain 
method.* New varieties arc raised from seed. [The colour variation 
in the flowers of seedlings is discussed above.] Seeds are sown in 
boxes or cold frames, in light sandy soil, and the young plants are 
allowTd to remain undi.sturbed until the second year. They are then 
lifted and treated like offsets, being sown thinly in beds out of doors. 
They usually flower in about the .seventli year. The soil in which 
tulips are propagated .should be sandy, free working and thoroughly 
drained. A warm sheltered jxisition is a neccssify. 

CiUtivatiort Out of Doors, — Planting is best effected during Sep- 
tember, October and early November. It is usual thoroughly to 
dig and manure the ground in preparation. Holes 6 to 8 in. £^art 
and 5 in. deep arc then made with a dibt>er. Sometimes a little Ioosxj 
earth or sanci is put in to the depth of about i in., and the bulbs laid 
singly thereon, the holes being closed by the dibber and the whole 
raked over. Valuable varieties are planted at about the same depth, 
w'ith a trowel, a little sand being placed around them. 

ITnless .seed is required, the young capsules should be removed as 
soon as the perianth has withered, to conserve the streng^ of the 
bulb. The plants should be U^t until the leaves begin to wither, 
unless it becomes necessary to lift them to make way for other plants. 
\Vlicn lifted they should bo laid thinly in a well shaded, airy spot to 
dry. The tops’ean then be remov'od and the bulbs sorted and stored 
thinly in travs in a cool, place. Rare bulbs may be wrapped 
singly in tissue paper for storing. 

In Pots and Forcftig. — ^The early flowering \'arieties should be 
potted as early in September as practicable, later batches for 
succession being potted during October. Pots 5 and 6 in. in diameter 
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are the most convenient. The topA tihould be covered with ) in. of 
soil, and about half an inch left for water. The soil should be a 
light and fairly rich compost, comprising about 2 parts loam, x part 
decayed manure or horse droppings that have been thoroughly 
sweetened, i part leaf mould and half a part of sand. Pot firmly, 
and plunge the pots in several inches of ashes out of doors, to protect 
the bulbs from frost. As soon as growth commences at the top and 
a fair amount of roots are formed they may be introduced into gentle 
heat, in batches according to the need and the amount of stock 
available. For market a slightly different method is adopted. 
The bulbs are placed in long shallow boxes, plunged in soil or 
ashes in the open air, and arc later introduced as required into 
heat in semi-darkness, and are afterwards transferred to benches 
in the forcing houses where they Hoover, lliilbs which have been 
forced arc of no further value for that particular purpose. If 
planted in borders and shrubberies, however, they wilt continue to 
bear fairly good blossoms in tJie open air for several seasons. 

Varieties . — The following varieties arc among the most useful for 
bedding and pot cnltnrc’, 

Early Single hlowenng Kinds : — 


; Name. 

Ck>lour. 

Height. 

Due van Thol 

Various 

6 in. 

Adelaine 

Roko ('armine 

7 .. 

Artiis 

Dark Scarlet 

8 M 

Bacchus 

Dark Crimson 

7 M 

Belle Alliance . . . 

Crimson Scarlet . . . . 

8 

Canary Bird 

Yellow 

10-12 

Chrysblora .... 

Yellow 

9 .. 

Cottage Maid , . . 

Pink and White , . . . 

12 

Duchess dc Parma . 

Oran^ic Crimson .... 

10 M 

Gold Finch .... 

Golden Yellow .... 


|oost van Vondel . . 

Crimson, flaked White . 

9 .. 

Keisers Kroon . . 

Scarlet and Yellow, superb 



flower 

10 „ 

La Heine .... 

White (when forced) and Pink . 

9 M 

Lac van Hhijn . . 

Rosy Violet 

9 .. 

Ophir d’Or .* . . . 

Golden Yellow 

8 M 

Pottetmkkcr 

Scarlet, White, Yellow' vars. . 

>2 „ 

iTinirosc yuccti 

' Primrose 

9 

I»roscipine . . . .1 

1 Rosy Carmine, superb flow'cr . I 

9 

Hose Gris do liii . 

' Wiitc anrl Pink 

9 M 

Thomas Moore . . . i 

Terra-cotta 

9 .. 

White Hawk 

I’ure White j 

' io „ 

Yellow I*rmce . . .* 

Yellow ....... 

8 ., 

Early Double Flowering Kinds : — 


Name. 

Colour. 

Height. 1 

Due van Thol . 

Rod, edited Yellow .... 

b in. 

Alba Maxima 

Pure White 

9 M 

Counmne d’Or . 

Yellow and OranHc .... 

. 0 i» 

Gloria Solis . . . . 

Orange Crimson 

' 0 „ 

Imperator ruhroruiu 

v'rimson Scarlet .... 

9 M 

T..a Candeur .... 

J^ure White 

9 M 

Ixonardo da Vinci . . 

Crimsrjn and Gold .... 

8 „ 

Tournesol .... 

Scarlet and Yellow .... 

i ^ 


Late Single Flowering Kinds 

These are talPgrowing hardy kinds, suitable for herbaceous 
borders where they can be left undisturbed. With them may be 
associated what are now popularly known as Darwin '* tulips, 
beautiful long-stemmed kinds with Wdf colours, and the “ Cottage " 
or " May-flowering tulips, all easily grown in ordinary garden soil. 

I Name. Colour. Name. Colour. 

I Bouton d*Or Golden Yellow. I Gesneriana . Bright Scarlet, 
j Caledonia . Orange Scarlet. > Ge.sneriana j 

Columbus . Yellow and lutea Yellow. ! 

I Vermilion. : Picotee • . White, edged Pink. j 

I Fulgens. . Vioh". Crimson, j The Fawn. . Dove Colour. | 

Parrot Tulips,— This late flowering group is supposed to be derived 
from the curious green and yellow striped T. viridt flora. The flowers 
are moslly heavy and drooping, petw brightly coloured, the edges 
being curiously notched and wavra. 


Name. 

Colour. 1 Name. 

Colour. 

Hubra Major 

Mark Graaf . 

Pcrfccta . . 

Dark Red. Lutea Major 

1 

Yellow’, striped ! Monstre Rouge 
Scariet. ! 

Yellow. Scarlet] 
and Green. t 

! 

Yellow, Crimson 
and Green. 
Crimson. 

*r 


TULIP-TREE, Liriadendmi tuHpifern (Nat. Ord. Majjno- 
liaceae)^ a North American tree of great beauty, with peculiarly 
four-lobed, truncate leaves and solitary tulip-like sweet-scented 
flowers, variegated with green, yellow and orange. It is hardy in 
England, but while young it requires protection from cold, cutting 
winds. In habit it resembles a somewhat stiff-growing plane 
tree, and becomes fully as large. It does not flourish in llie atmo- 
sphere of towns. It thrives best in deep sandy loam, and is 
propagated by seeds. 

TULL, JETHRO (1674-1741), Englisli agricultural writer and 
farmer, was bt)rn at Basildon, Berkshire, in 1674, probably in 
March. He entered St John’s Collie, Oxford, in 169T, and was 
calk'd lo the bar at Gray’s Inn in lOqg but ncfver practised. In 
that year he married and bt^an fanning on his father’s land at 
Howberry, near Walli^ford, and here about 1701 he invented 
and perfeiled his machine drill and began experiments mhis new 
system of sowing in drills or rows suflidently wide apiu't to allow 
for tillage by plt)ugh and hoe during almost the whole period of 
growth. In 1709 he moved to a farm near Hungerford and from 
171 X lo 1714 travelled in France and Italy, making careful 
observations of the methods of agriculture in those countries 
which aided and confirmed his theories a«s to the true use of manure 
and the importance of “ pulverizing ” the soil. He did not publish 
any account of his agricultural experiments or theories until 17,31, 
when his Horse-hoeing Husbandry appeared. This was followed 
by The Horse-hoeing Husbandry, or an Essay ati the Principles of 
Tillage and Vegetation, by J . T., in 1733. He was attaiJced in the 
agricultural periodical The Practical Husbandman and Farmer, 
and accused of plagiarizing from such earlier writers as Sir A, 
Fitzherbert, Sir Hugh Plat (1552-16x1?), Gabriel Plattes {fi, 

' 1638) and John VVorlidge {ft. 1669-1698). Tull answered in 
various smaller works forming additions to his main work. He 
ditri on the 21st of February 1741, 

Many editions of his Horse^ hoeing Uushaiidry were published sub- 
Hoqucn'tly, and in 1822 WJIIiaiu Col)bett edited it. It was trunslatud 
into Fnrich, notably by 11 . 1 ., Diibamel Dunumceau (1700-1782), 
the naturalist and agricultural i.st, in 1753-1757 («cc Aouu;iii.tuui:), 

TULLAMORB, a market town and the county Ixiwn of King’s 
County, Ireland, on the Grand Canal and a brunch of the Great 
Southern 8? Western railway, by which it is 58 rn. W. !)y S. 
of Dublin. Pop. (1901), 4639. The town is the seat of the 
county assizes, has a court-housii and other county buildings, 
and is governed by an url)an district council. 'I herc \a con- 
sideral)le trade in agricultural produce, and brewing and distilling 
are carried on. Charleville park is a fine dimicsne, and there 
arc several small ruined castles in the neighbourhood, notably 
.Shragh Castle, dating from 1588. 

tulle, a town of curntral Franc^e, capital of the department 
of Corrize, 58 m. S.S.E. of Limoges by rail. Pep. (i9of>)> 
of the town, i j ,741 ; of the commune, 1 7,245. The town 
extends along the narrow valley of^ the Corrize, its streets 
here and there ascending the hill-slopes on either side 
by means of stairways. Tulle is the scat of a bishop. 
Of its 12th-century cathedral, once attached to an abbey, 
only the porch and nave remain, the choir and transept 
having been destroyed in 1793, but there is' a tower of the 
13th century with a fine stone steeple of the 14th century. 

neigh houring cloister (12th and r3th century) has been 
restored. The abbot’s house (15th century) has a carved door- 
way and well-preserved windows. Other curious old hou.scs 
are to be seen in the vicinity of the cathedral. The prefecture 
of Tulle is a sumptuous building of 1869 surrounded by gardens. 
The town has tribunals of first instance and of commerce, a 
lyc6e for l3oys, training colleges for both sexes, a chamber of 
commerce and a branch of the Bank of France. Its prindpal 
industry is the manufacture of small-arms, established in 1690, 
and nov/ carried on by the state under the directifm of the 
artillery authorities. At its busiest times the factory has 
employed 3000 hands. The well-known cascades of Gimel 
formed by the Montane are near Tulle. 

Tolle (Tutela) owed its importance m the middle ages to the 
ab^ of St Martin, founded in the 7th or Sth century. The 




TULU— TUMOUR 


and his place in the popular religion ol northern India, sec Dr Grier- 
f4on*s paper in the Journal oj Ihn Royal Asiatic Society, July 1903, 
PP* (<■- J* L.) 

TULU^ or Tuluva, a laiigu^e of the Dravidian family, found 
rhiefly in the South Kanara district of Madras. It has no litera- 
ture, nor has it been adopted for official use even where it is 
spoken by the majority of the population. In 1901 the total 
number of speakers of Tulu exceeded half a million. 

TUHBLERy that which ‘‘ tumbles,” i,e, falls or rolls over or 
down. The O. Eng. tumbtare, of which Mid. Eng. tumblere is a 
frequentative form, appears also in Du. tuimelen^ Ger. iaumeln, 
to stagger, tumble about ; Tr. iomber, to fall, is Teutonic in 
origin. As applied to a person, ” tumbler ” is another word 
for an acrobat, one who shows his agility by turning somer- 
saults, standing on his head, walking or dancing on his hands, 
&c. It is interesting to note that Hcrodias’s daughter Salome 
is described as a tumbestere in Harl. MS., 1701, f. 8, quoted 
by Halliwcll (Diet, of Archaic Words), and in the margin of 
Wycliflfe's Bible (Matt. xiv. 6) tumhlidc is given as a variant 
of daunsidc (danced). Similarly, in early pictures of her 
dancing before Herod, she is n^presented sometimes as stand- 
ing on her bead. The common drinking-glass known as a 
“ tumbler,” which now is the name given to a plain cylindrical 
glass without a stem or foot, was originally a glass with a 
rounded or pointed base, which could only stand on being 
emptied and inverted (see Drinking Vessels, Plate I., fig. 3). 

TUMBLE-WEED, a botanical term for a plant which breaks 
loose when dr>\, and is blown about, s(:attcring its seeds by the ■ 
way. 

TUMKUR, or Toomkoor, a town and district of southern j 
India, in the w^est of M>*.sore state. The town has a station on 
the Madras & Southern Mahratta railway, 43 m. N.W. from 
Bangalore. The area of the district is 41 58 sq. m. It consists 
chiefly of elevated land intersected by river valhys. A range 
of hills rising to nearly 4000 feel crosses it from north to south, 
forming the waterparting between the systems of the Krishna 
and the (!auvery. The principal streams arc the Jayamangula j 
and the Shimsha. The mineral wealth of 'rumkur is consider- j 
able; iron is obtained in large quantilicjs from the hilbsides; 
and excellent building-stone is quarried. The slopes of the 
Devaray-durga hills, a tract of i8 sq. rn., are clothed with fon^sts, 
in which large game abounds, including tigers, leopards, l»ears 
and wild hog. The climate of Tumkur is equable and healthy ; 
the annual rainfall avcriiges 39 in. 

The population in 1901 was 679,162, showing an increase of 
17% in the decade. The cultivated products consist chiefly 
of millets, rice, pulses and oil seeds. The chief industries 
are tlie making of coarse cotton cloths, w’oollen blankets and 
ropes. 

TUMMEL, a river of Perthshire, S<x)tland. Discharging from 
Loch Rannoch, it flows eastward to a point near the Falls of 
Tummel, where it bends to the S.E., a direction which it maintains 
until it falls into the Tay, just below Logicrait, after a course of 
58 m, from its source in Stob Ghabbar (3565 ft.). Its only 
considerable affluent is the Garry, 24 m. long, an impetuous 
river which issues from Loch Qarry (2 j m. long, J m, wide, and 
1334 ft. above the sea). About midw^ay in its course the Tum- 
md expands into Loch Tummd (2^ m. long, J m. wide, 128 ft. 
deep, and 500 ft. above the sea), between which and the con- 
fluence with the Garry occur the Pass and Falls of the Tummel, 
which ore rather in tlie nature of rapids, the descent altogether 
amounting to 13 ft. The scenery^ throughout this reach is most 
picturesque, culminating at the point above the eastern extremity 
of the loch, known as Queen Victoria’s View\ The chief places 
of interest on the river are Kinloch Rannoch; Dunalastair, a 
rocky hill in well-wooded grounds, the embellishment of which 
was largely due to Alexander Robertson of Struan (1670-1749), 
the jacobitc and poet, from whom the spot takes its name (“ the 
stronghold of Alexander ”); Foss; Faskally House (beautifully 
situated on the left bank); Pitlochry; and Ballinluig. 

TUMOUR (Lat. tumor, a swelling), a term applied, from 
earliest period of medical literature, to any swelling of which 


the nature and origin were unknown. Thus used in its most 
literal sense, tlie word is of purely clinical derivation and has no 
pathological significance of any kind. Consequently a very 
heterogeneous collection of swellings have been described as 
tumours, including .such diverse conditions as an abscess, a tuber- 
cular gland, the enlarged spleen of malaria or a cancer. With 
the progress of bacteriology and the improved technique of 
histology it has been found possible, however, to separate these 
various “swellings” into certain groups: (1) Inflammatory or 
Infective Tumours*, (2) Tumours due to Hypertrophy) (3) 
Cysts) (4) Spontaneous Tumours, or Tumours proper. The ten- 
dency of modern convention is to restrict the use of the term 
“ tumour ” to the last group, but for the sake of completeness 
it is necessary to touch briefly on the distinguishing features of 
the first three groups* 

1. Inflammatory or Infective Tumours. — ^Thesft have certain 
characteristics which separate them 3haq)ly from other classes of 
tumour. ] n the first place all of them are due to the irritative action 
of some micro-urf^aiiism (see Pathology). Inflammation due to 
microbial action always follows a typical course. First, a number of 
w'anderint!: cells derived from the blood. th(j lymph or the connective 
tissues make, their way to the site of irritation, and thus produce the 
red, painful swelling with which every one is familiar. A struggle 
now cusxies between these cells ^nd the invading bacte*ria; if the 
victory rests with the former, the inflammation gradually sul)sidcs, 
and the swelling di.sappears in course of time. But if the bacteria 
gain the upper hand a number of the cells are kilkid, undergo 
liquefaction and are converted into pus, so that an abscess results. 
Thus an inflammatory swelling may be solid or fluid according to 
the .severity of the irritant. Tht? common inflammatory bacteria 
— stapljylococciis and streptococcus cau.sc .suppuration in the 
majority of ca.scs, but there arc a few organisms such as streptothrix, 
spirochaeta pallida, and in many instiinccs Uie tubercle bacillus, 
which st?t up an inflammation of an extremely chronic type, rarely 
progressing to the formation of pus, but leading rather to the develop- 
ment of a hard, solid mass of very slow growdh, that may persist 
for months or even years. 

To the naked f*ye these solid inflammatory swellings may closely 
simulate the spontaneous tumours with which they hav(^ liecn often 
confused, but a microscopical examination will correct the mistake 
in n<‘arly every case. For the minute structure of the infective 
tumours, whatever their situation, is almost identical; they consist 
merely of an irregular collecUon of inflammalor\^ ctUs; and this 
of itself is sufliciemt to mark them off quite distinctly from the group 
of tumours prop(*r, which, as will presently be seen, vary widely 
in structure according to the tissue frotti which they spring, and show 
a resemblance to the parent ty])e at once characteristic and peculiar. 
To this statement there is one exception, for a form of malignant 
tumour, known as a siircoma, mny t)car a very deceptive likeness 
to an inflammatory swelling. 

2. Hypertrophic Tumours, — A tissue or organ is said to be hyper- 
I trophied when it is increased in size but remains normal in structure. 

I The most familiar example is the hypertrophy of the skeletal muscles 

that follows increased use, or the'hypeitrophy of the heart muscle 
which helps to com]K*nsute the faulty action of the valves. But 
neither of these constitutes a hypertrophic tumour. For an instance 
of this we must turn to the enlargement of the spleen that occurs in 
malarUi and certain forms of anaemia, ol the thyroid gland in goitre, 

: and of the lymphatic glands in Hodgkin's disease. In each of thc.se 
I conditions there is merely an increase of apparently normal tissue, 
and from a microscopical examination of the hypertrophied organ 
it would be impossible to say that it was other than healthy. 

The enlargements of the spleen and of the thyroid in these cases arc 
oversliadowed by certain changes in the blood and in the nervous 
system wdiich constitute a distinct disease; but in Hodgkin’s disease 
there arc no specific symptoms apart from the swelling of the glands, 
and it has been suggested that this may be due either to the action 
ot some micro-organism w’hich has hitherto escaped detection, or to 
a widely diffused growth of a sarcomatous type. If the former 
supposition be correct these glandular swcllinrs must be classed 
with the infective tumours; if the latter they should be regarded 
as spontaneous tumours. There is, at prc-sent. no agreement on 
this point, and they have, therefore, been described here as hyper- 
trophic tumours. 

3. Cysts. — A cj^t may be defined as a collection of fluid sur- 
rounded by a wall or capsule. The nature of the fluid varies accord- 
ing to the site and oriein of the cyst ; the cyst- wall is usually composed 
of a tough layer of fibrous tissue. Cysts arise by the dilatation of a 
pre-existing space with fluid ; and when, as often happens, the cyst- 
wall is tensely stretched by the pressure of the fluid within, they may 
easily be mistaken for solid tumours. 

The number and variety of cysts are very great, and they are only 
mentioned here on account of the errors in diagnosis for which thev 
are often responsible. For turther details the reader should consult 
the special textl)00ks. 
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4. Spontaneous Tumours, or Tumours Proper {synonyroai Neoplasm^ 
New (Growth). — ^The following definition of a spontaneous tumour 
suggested by Ziegler is perhaps the most satisfactory : “A neo- 
plasm or tumour is a now formation of tissue, which is atomical 
in {Structure, sers'-es no useful purpose to the whole economy, and the 
growth of which has no tyy tol t ermination.** In this definition 
the words " new formatiofn of tlwp! " exclude the cystic swellings ; 
the attribute ‘'atypical in sbmitee excludes hypertrophies; 
and the final clause the grou^ w^which has no t)rpical tcrniina 
lion " excludes all swelling of aft Inflamniatory nature which pro> 
gress, however slowly, towiods eifiisr wppuratibn or resolution and 
recovery. 

These tumours arise by the exaggerated and abnormal prolifera- 
tion of a single cell, or a group of cells. They increase in size solely 
by the multiplication of their own cells, and the only contributioh 
which the surrounding tissues make to the progress is the formation 
of a “ stroma," or supporting framework of fibrous tissue; and even ! 
that is wanting in many cases. Inasmuch as the newly formed ■ 
cells of the tumour take on tlie likeness of the parent from which they ! 
arc spnmg^ it follows that the minute structure of such a tumour. ; 
whatever its situation, will be a more or less exact copy of that rii i 
the tissue whence it originated. A tumonr growing from the skin | 
will therefore imitate cell-structnre of the normal skin ; tht' | 
resemblance of a breast tumour to the healthy breast is often so . 
close as to make it a hard task to distinguish the one from the other ; | 
whilst the .similarity of bony and cartilaginous tumours to true | 
bone and cartUage is evident to all. 

This imitation of the parent type by the spontaneous tumours 
is one of their most remarkable characteristics, and provides a 
reliabh; criterion by which they may be separated from tiic inflamma- 
tory new growths, udiich are all buUt up on the same general plan. 
Consequently it ia almost always possinle to determine the origin 
of a tumour from an examination of its histological appearances; 
and conversely we know that an epithelial tumour will never s])ring 
from a connective tissue nor a connective-tiBSttc tumour from an , 
epithelium. 

Anotiier outstanding feature of the neoplastic tumours is that tliey j 
lead an entirely independent existence subject to none of t!ie 
restraints to which the notmal ceil must needs submit. 'I'liesc* 
normal cells are, indeed, posses.«({d of certain Umit(‘d powc?rs ol ^ 
multiplication, by which they are enabled to replace the slight loss i 
of tissue which the wear and tear of life ])erpetually entails; or, 
again, they can on occasion make good a greater loss of subHlanet', 
as in the healing of an ula;r, or the regeneraiion of a skiu wound. 
But these powers are confintHl within certain well-marked boimdvs. 
which may not be transgressed. C'ontrast with this the tumour 
cell, emancipated from all control and owning to no restraint, it 
is true that the simple tumours often remain stationary after attain* 
ing a certain size, but the general tendency of all tuiiirmrs is tow'srds 
persistent and unlimited growth, and the cancer cell continues its 
career unchecked by everything .save death, 

1 'Iie spontaneous tumours arc seen in every tissue and organ of 
the body, though in some they are relatively infrequent. Nor 
are they confined to man, for they have been found tlirougbout the 
vertebrate Idngdom, it it often stated that a higher state of 
civilization has inflicted on European races a greater suseeptibilitv 
to tumour formation. As to this, reliable evidence is hard to obtain, 
but such a statement would seem to be only partially true, and the 
apparent immunity of certain native races is to .some extent due tc^ 
l£k of sufficient observations. 

It is usual to separate these tumours into two groups : the Non- 
malignant, Innocent or Benign, and the Malignant or Cancerous. Of 
these two groups the latter are the more familiar and have attracted 
much more attention and study than the former, on account of | 
the danger to life which they involve, but in point of numbers | 
they are greatly outweighed by the first group. Two or more non- ; 
malignant tumours, of the same or different varieties, are often ' 
found in the same individual ; but with the cancers this is a rare : 
oc ain u Bc e. and such growths arc usually single. 

Tim Nm mwlitmaiet Tweeoun wan usually rounded ia sh^^e, in 
ite Hot umcf meomout^; a filaoHl^lMaMKir mMj lie m wmH as a 
» Oft« Atjr Mm growing I 

after attajiuag auiftweiie, bsk Unto ero very roeay ^oceptions 
to this, and it is seTdc«n jgoedble to predict the suheequent course of 
one of these growths. They possess, however, four constant char- 
acteristics by which they may be distinguished from the malignant 
variety. 

I. A non- malignant tumour, whatever its size, remains localized | 
to the part from which it originates. It is not an " infiltrating " i 
MTOwth, that is to say it does not cat it.s way into the surrounding 1 
Hasucs, but rather pu.shes them aside, and so may be called ** expan- | 
sive." Moreover, it is .separated from them by a thin but usually , 
well-marked layer of fibrous tissue known as the “ cajisule " of the | 
tumour, which setius to be formed as the result of a slight inflamma- < 
tion that the presence of the tumour always causes among the | 
healthy tiastfes surrounding it. and may be regarded as a protest on j 
their part against the invasion of the tumour. 

a, Kon-inalignant tumours are not of themselves dangerous to 
life. They may, hcrwever» cause a great deal of pain and even 


death, when situated in some .sensitive or delicate organ, For 
instance, a small tumour may cause intense pain by pressing on a 
nerve, or dropsical swelling of a limb by obstructing a vein, or death 
from su location by blocking the larynx. Nevertheless it remains 
true that any evil k ficcts are due not to the nature of th(J tumour, 
but to its situation, whereas a cancer causers death whatever its 
position. 

3. These tumours never reproduce themselves in distant parts of 
the body. More than one may l»c present in the same individual, 
but eacli aristas indqiendently, and the widespread dissemination so 
typical of a cancerous gmwth is never stsen. 

4. An innocent growth never rocuns after operation. The 
boundaries of the growth are so well defined that complete removal 
is usually easy, and the operation is a simple and satisfactorx' 
proceeding. 

Malignant I'nmours, or Cap^rers, — I’here arc two varieticH ol 
malignant tumour; the Sarcomata, arising from the connective 
tissues; the Carcinotnata, arising from epithelial tissues. U is 
customary to descril)© thorn both as cancers. 'I'lio main features 
of tlie.se tumours are as follows : -* 

1. The Infiftrating Naiitre of a Malignant Tumour. — cancer 
follows a course veiy dificrent from that of an innocent tumour. Its 
growth has no appointed termination, but continues with unabated 
vigour until death ; !non*ovcr,it is more rapid than that of the innocent 
tumours, and so does not ]>ermit of the formation of a capsule by 
the neighbouring tissues. Tn consequence such a tumour show’s 
no well-defined bountlary, but from it.s margin fine tendrils of cancer 
cells make their way in all directions into the surrounding parts, 
which gradually become mon^ and more involved in the process. 
Thus a cancer of the brea.st will attack lx)fh the skin covering it and 
the underlying muscle and Ixme ; a cancer of the intestine will eat its 
way into the liver, spleen and kidney, until these organs become to 
a great extent re^ilaced by cancer cells, ami can no longer perform 
their proper functions. 

2. Tormation of Secondary Growths, or Mctastascs. In addition 
t<» this spread of growth by direct (‘xtenslon. another cliaractcristu: 
of malignant tumours is a tendency to dissemination. Ihot is to 
reproduce themseh'es in various parts of the body far remov’ed from 
the original site; .so that it is not unusual to find after death that a 
cancer of the breast has given rise to secondary, or metastatic, 
depixsits in the lymphatic glaml.s, the lungs, llie ribs and other 
bones, the brain and the abdominal organs. These secondary 
deposits arc duo to (he tumour cells making their w'ay through the 

, walls of tlie smnll lymph and blood ve.ss( ls and bcconung d('tache<l 
i by the force of the circulation, by which they are carried to some 
I distant part of the body, there to continue their career of iincoii- 
■ trolled growth. 

I The sarcomata and ciircinomaia diller .somewliat as n'ga.rjl.', 
i the path of dissemination. Tht; former va.sciilar tumours, well 
' supplied with blood vessid.s ; conseqiHmtiy rlissemination usually 
riccurs by way of tlie blood stn^am rather than by llie lyiiqiliatic 
, circulation, and the commonest site for tlie aecomlary" (U'])osit.s 
: of .sarcoma is the lung. The carcinuma^JU’O less vascular, and tlie 
I brndency oi tliu grovrth is to invade the small lymph channtds. 

so tliat the first signs of metastases arc to be lobk«‘d for in the 
. Ivmpluitic glands; at a later date these deposits may be spread 
throughout the body, particularly in the liver and other abdominal 
organs, the lungs and the bones, 

The formation of metastases Ls of the utmost importance from 
a clinical point of vifw, as the success of an (qieraiion depimds ou 
the removal of all the secondary dqiosits as well as of the original 
I growth, I'or in.stance, a few inontlis after the first appc.'aranee 
of a canciu' of the breast the axillary lymph glands will be found 
to be hard and enlarged. This means that itome oi the cells of the 
primary growth have been carried in thu lymph slrtfam to these 
glands,' and have begtui to grow there; consequently any operation 
for the removal of the cancer oi the breast ntttzt include the removal 
of these glands. If Uie breast tumour only be taken away the growth 
will continue unchecked in the glands. It is a matter of great 
difljculty to determine by the naked eye or Hie touch whether a 
gland is infected or not. In many cascss where there is no evident 
enlargement the microscope will show the presence 01 cancer 
cells; and a certain opinion can only be given after u microscopical 
examination. 

in operations for cancer of the breast or tongue the modern 
practice is to regard the lymphatic glands of the axilla or neck 
rc.Hpectively as infected in every cose, however early it be, and to 
remove them accordingly. In other parts of the body wlierc the 
glands arc inaccessible, the only solution of tlie difficulty is to urge 
the removal of the tumour at the earliest possible moment, before 
lymphatic infection has had time to occur. 

The frequency and rapidity of metastashi formation varies 
greatly. As a general rule cancer of the breast is more? liable than 
other forms oi growth to liC followed by widespread secondary 
deposits. On the other hand, in cases of cancer of the .skin secondary 
iniection is usually confined to the neighbouring lymphatic glands, 
and seldom occurs in any of the internal organs. 

3. Termination of Malignant Tumours. one or two well 
authenticated cases a malignant tumour has disappeared oi its 
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own accord without any treatment, and a natural cure may be said 
to have occurred. But tliese form such an infinitesimal proportion 
of tho wliolc that they do not affect the general truth of the statement 
that the universal tendency of a malignant tumour is to caus<‘ 
death. 

Although the separation of the new growths into two groups is 
suj>j)orted by certain fairiy definite characteristics, both clinical an<l 
iiistological, yet it seems likely that the difference bet^veen them is 
one of degree rather than of kind. There is every reason to believe 
that the same perverted impulse may give rise cither to an innocent 
or a cancerous growth, the issue depending in pari on the intensity 
Oi the impulse, and in part on the resisting powcTs of the tissues iii 
which the incipient tumour cells lie. Such a nyiiothesis Is supported 
by the analogy of the microbial infections, ’,vher<; tho final outcome 
of life or death depends no less on the dcfcmsivi.^ mechanism of the 
individual tliaii on the virulence of the infecting organism. Again, 
it is Ijeyond doubt that occasionally a tumour, which for years has 
licen void of the lea.st taint of malignancy, may become converted 
into an active cancer. Moreover, certain tumours seem to lie on the 
border line, for example, rodent ulcers and cancers of tJio parotid 
;,laii(l. These are malignant in that they are undoubtedly infiltrating 
Lumours, flay an; innocent in that they never form mcta.static 
(Jej)osits. Therefore it setJms that malignancy or the reverse is not 
lo be regarded as an absolute and constant attribute of any par- 
Ucular tumour or class of tumours, but rather as an expression of 
tlic balance struck in the conflict between the ojijiosing forces of the 
tumour and its host. 

Histology of Tumottrs.'—Cm examining a microscopical jin paration 
of an ejiithclial tumour it is found to be built uj) of two distinct 
ilements. TIusrc arc the <^)ithelijl cells, which form the t\ssential 
])art of the tumour; there is a netw'ork of fibrous connective* tis.suc^ 
which ads as a supporting framework to the epithelial 
i'leiuent.’i, and is known a.s the stroma of the tumour. This twofold 
structure is seen in all the (;pit]i(‘lial lumours, both non malignant 
and malignant, and in the case of (lx? latter it is a general rule that 
the greater ilie proiiortion of epithelial to connective-tissue clenumts 
the fH.ster will the tumour grow. On the other ha iid in the conneefcive- 
iis.sue lumours (with tlie exception of the sarciuuata) this compound 
structure is absent and there is only one type of cell present; thus a 
iatty tumour consists merely of fat cells; a bony I amour of Ixme cells, 
and so on. 

Tt) und<.*rstand clearly the difierences and likenesses tliat obtain 
lK't.ween the malignant and the noil-malignant new growths it is 
iicije;sary to compare the histology of the iv^o groups. 

I'igs. i<i, ifc represent an innocent tumour (adenonui) of the breast. 
I'igs. 2(1, 2b a cancer (spheroitlal-celled carcinoma) of the breast. 

I ’ig. ^ an innocent tumour (papilloma) of the skin. I'ig. 4 a cancer 
of the skin. 


decide which is tumour and which is healthy breast substance. 
Finally the growth is surroundt:d by a well defined capsule of fibrous 
tis.sue. 



Fig. 2a , — Diagram to show the relations of a malignant tumour 
(.spheroidal cell carcinoma) of th(*. breast. Note the indrawing 01 
the nipple by the growth and the infiltration ot the underlying 
muscle.. 

a, Tumour; b, normnl breast tissue; c, muscle. 



I'lG. in. — Diagram to show the relations of an innocent tumour 
(adenoma) of the brea.st., 

«, Tumour ; b. normal brea.sl tissue ; c, underlying muscular ti.ssue. 



-Mictoscopi 
(Drawni 
a, Tum< 


Fig. t6 .- 


In the adenoi 
1) the glandular 
•ierived. In additioi 
in their arrangement,: 



tppearances of an adenoiiui of the breast, 
an actual specimen, x 200.) 

ft, fibrous connective tissue, 

dual cells bear the closest resemblance 
normal breast from which thej* are 
id to follow the normal very closely 
times it is difficult or impossible to 



Fig. 2ft. — ^Microscopical rippennmces of a carcinom;i of the lireast. 

(Drawn from an actual s])ec.imen, X 200.) 
a, Tumour cells ; ft, stroma. 

Jn the carcinoma, the indiviiliial resemblance is present, thougli 
less con.spiciious as many of the cells are in’cgiilar in size and shape. 
But the similarity of the arrangement is very hard to make out o) 
c?ven absent. The cells are arranged in disorderly masses; the>’' are 
not enclosed by any semblance of a capsule, but tend to transgress 
their proptT boundaries and invade the underlying muscles. Figs. 
3 anti 4 .show unalogtnis changes in an innocent and in a malignant 
tumour of the skin. 

i 








mfA 





Fig. 3. — ^Non-malignant tumour (papilloma) of the skin. The 
tumour is formed by au outward T>rolUcralion of die cells of the 
epidermis, but these cells show no tendency to invaile the iinderlyin.; 
connective ti.ssue or muscle. (Semi-diagrammatic. X 150.) 

Normal .skin. cf. Muscular tissue. 


ft, Kpitlicliiim or epidermis. 
c. Connective tissue. 


e, I’rpilloma. 


-»p* 


Speaking generally it may be said that the cells of an adenoma 
are fully dificrentiatod and' t>n;>ical of the normal, whereas the ceib 
of a carcinoma show less perfect dilTercntiation, are in some degree 
atypical and resemble rather the actively growing cells found at an 
early stage of embryonic life. But it is in the cells of a sarcoma that 
the w'idest departure from t>^e is seen. A sarcoma is a malignant 
grow'th arising from connecth e tissue, but the sxv^emblance to adult 
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connective tissue is almost non-existent and the cells are essen- 
tially of an embryonic type. These differences between the 
innocent and the malignant cell bear out the well-established phy- 
siological rtilc that the le.ss the functional dcveloj^ment of a ct'll or 
tissue the greater its power of grov;tli. The primitive impulse 
is growth, wliich gives place at a later .stage to tne development of 
tunction. 



!^ic. — Malignant tumour (epithelioma, squamous-celled 

< .-.rcinoma) of the skin. The cells of the ('pidennis ha\'t‘ 
terated both outwardly and imvartlly and have invad<*d and re- 
placed the underlying tinsues. An ulcer has been formed on the 
siiriace i)y the necrosis t.lu? superiieial cells. (Semi-dkgraminatic. 
:: 

In theory it is always possible lu distinguish with ciTtainty between 
an innocent tumour and a cancer by means of the nxicroscopc. hi 
practice this is. unfortunately, not the case. There are .some 
tumours whose histological appearances seem to bo on the border- 
line between the two conditions, and often these are the very cases 
in wliich the clinical Joatures give no direct clue to their iiatun. 
In such circumstances it is only by taking into consideration every 
detail, both clinical and pathological, tliat an opinion can be formu- 
lated, and even ttieii it remains to some extent a matter of guess- 
work. 

The CausaticiH of Tuinuortir An ( norinotis niiiiibcr of .Kiiggestion.; 
as to the causation o? tumours have b( en put forward from time 
to time. Many of these were at Itu outjiet. ipiile untenable, and 
refwence can oiily bi^ made here to tlv* more invjiortant.. 

I'irst in point <»f time came I'n'choto^a hypot/usfs that tumrnirs 
arise as the direct n^sult of irritation or injury. Many exaniph s of 
such a stHiucnce of (events are familiar to eveiybody. A cancer of 
the lip or tongue v/ill often follow the irritation of a clay pipe or a 
jagge*d tooth; a tumour ol the breast is often attributed to a blow, 
liut, on the other hand, there imist, lie innumerable instancer. in 
which such a cause of irritation lias not been followed by a tumour; 
and it is necessary to discount the natural anxiety of mankind to 
.seek a cause for every unexplained occurrerice, so that a slight injuiy 
which under ordinary' circumstances would be forgotten is branded 
as the undoubted cause of any tumour that may subse()uently rnuKa 
its appearance. As a complete explanation Virchow's h>’pothe.sis is 
insufficient, but it is quite probable that irritation may havif an 
accessory or predisposing influence in tumour formation, and thai 
it may tic enough finally to upset thet balance of a group of cells, 
which for .some other rea.son were already hovering on the. brink of 
abnormal grow'tli. 

There is one peculiar form or irritation that demands special 
attention, that is exposure to the X rays. It is beyond doubt that 
exposure to these rays will causes cancerous ulceration of the skin; 
though what is the constituent of the rays that wotluces this effect 
IS not known. Fortunately the danger can be cibi'iated by the; u.sc 
of rubber gloves. 

Cohnheim’s HypotJutsix of Embryonic Remnatns. — According to 
C'ohnhcim more cells ;irc produced in embryonic life than are required 
lor the development of tlie body, and a remnant is left unappro- 
priated. Owing to their embryonic nature, these cells possess an 
exaggerated power of proliferation, and if at a later period of life 
this should be roused into activity by some mechanical or other 
form of stimulus, their rate of groivth will outstrip that of the 
adult cells and a tumour will develop. .Vs with Virchow’s so with 
Cohnheini's hypothesis. It is at best only a partial explanation 
whi^ may be applicable to a small propoxtion of tumours; and it 
could never account for X-ray cancer, or the inoculability of mouse 
cancer. 

The Parasitic hypoiktsis is still a matter of keen debate. In 
some degree cancer with its localised primary growth and widespread 
secondary deposits resembles certain infective di.seases of microbial 
origin, such as pyaemia, where from a small primary* site of infection 
the bacteria become disseminated throughout the body. From this 
analogy it was argued that tumour formation was due to the activity 


of soint parasite. But if the mode of dissemination of a cancer and 
of a micro-organism be carefully examined this analogy found to 
be false. When a micro-organism lodges in a gland or other part, 
of the body, by its irritative action it stimulates the cells of that gland 
to imreased activity, and any swelling that occurs is prodiiceil l'\' 
the prolilVration of those cells. But when a group of cancxT-c<)U 
is dt'posiUul in a gland llie su])sequent growth arises (Mitirely Iro-' 
the nnilliplicalion of Ihoiie cancer-cells, and the gland cvdl.s un 
part whaleviT in its formation. 

A \ ery 1 irgt- number of orgcinisms both animal and vegetable l»a\ <* 
been described as ticciirring in tumours; and some of tliese lia\ e 1 k< n 
eultivaletl on artificial nu'dia outside the body; but to none oi tie m 
can any direct causal relation.ship with cancer be allril>uted. Otu 
of i]ii“ lust authenticated, a small coccus, known as Mu ioaunts vtc 
fonmnis, can certainly be cultivated from many tumours malij'u.'mt 
and innocent, aiul it has been suggested that it !iiay be vesponsi))l( 
ibr the slight iiillammatory changes that occur in the uoigUiuMn 
ho(hl of ip.ost new growths. The final and critical lesi ol the n>u 
nt‘\ion of an organism with some diseased condition is the jirodiu tion 
o! a similar condition in animals by inoculation of that organism, 
and this experiment has .signally failed with all the suggi'sted cance’* 
parasitis. Another very cogent argunumt against the infective 
iiypothesis is ih<‘ fact that although tumours of identical .structure 
are found Ihroughout tlie vertebrate kingdom, it has never yet ix t ji 
huiiid po.ssible urtilicially to transmit these tumoinr from one sp«‘( ;es 
to amdher. If they were of an infectivt; nature it is almost lucoii 
ceivable tlial the gap between two allied species should be such an 
insu])erable bar lo transmission. 

Quite recently Borrel ol the Pasteur Institute^ has .staled that 
certain animal ]»arMsites from the skin are often to be found biirii-d 
in tlie cell iria!'se.s of cancers of the skin and bre.aKl, ami he IhuiK^ 
that these parasites may be the carriers of some as yet unkmn.fi 
cancer virus, just as tht‘ mosquito is the carrier of malaria. 

Kibbert has .suggested thnt tumour formation may be due to 
“ altera Hon of tissue tension." In his opinion the various ciUs o| 
tlu- body are normally held in a .state of equilibrium by some con 
dition of iiiniual inlerdepemdence amongst lheni.si*)ves. Should 
this ecjuilibrium he disturbed some of these cells may escape fn^m 
the controlling inibumce iismilly exercised upon them by thor 
neighbours, and become encioweci with greatly enhanced ^towers 
growth. 

Adami c.onsitk rs tlial every cell possesses two distinct i>rop(*rti< •, 
a ja'opertv of tunction and a projierty of growth, and lie regard 
tl.M-Ne as incfimpatiblc, that is to say, a cell cannot at the same liim 
lie carrying out a Mn cilic function and also undergoing active growth. 
He* believes that on occasion some of these cells may abandon their 
" habit of work " and assume a " habit of growth/* and this will 
lead to the de\ elopmeut of a tumour. 

Neitlier of tlie two latter e.\planations brings us very much neaur 
the .solution of the cpiestion — they merely placi; the unknown factor 
one .step fartlir*** back; but they serve to emphasize the liiological 
aspect of th(^ problem. At th(’ present time the geruTal weight ot 
m itlence seems to favour the idea that tumour formation is due to 
some intrinsic, cause, whereliy the normal processes of growth are 
disturbed, ralber than to any extrinsic cause such as microbial 
infection. TluTelbri* it is from a careful study of the laws of growth, 
and from research directed along broad biological line.s llmt the In- : 
rcsult.s are to lie looked for in the future. 

Classification of Spontaneous Tumours. — So little is known as tn 
the nature of theses tumours that a satisfactory classification on a 
scientific basis is not yet within reach. The following is im rely 
suggested as conveniemt : — 

I. — Connective-tissue T umours. 

Innocent. 

Lipoma (fatty tumour) , 

Fibroma (fibrous tumour). Sarcoma. 

Myoma (muscular tumour). Endothelioma. 

Osteoma (bony tumour). 

Chondroma (cartilaginous tumour). 

Odontoma (tumour in connexion with teeth). 

Myxoma (mucoid tumour). 

Neuroma (tumour in connexion with nerves). 

Glioma (neuroglial tumour). 

Endothelioma (endothelial tumour). 

Angioma (tumour composed ol blood-vessels). 

ll.^lipithelial Tumoufs. 

Innocent. ^ Malignant. 

Papilloma. Carcinoma. 

Adenoma. Rodent Ulcer. 

L Connective-tissue Tumour Lipoma (fig. 3).— Of the connec- 
tive-tissue group the fatty tumours are the most common. J hey 
often arise from the Layer of fat beneath the skin, and a usual 
site for these subcutaneous linomata is the back of the trunl:, 
though at times they are found on the limbs and elsewhere. The y 

* Figs. 5, 6, 7, 8, 9, 14. 15 and 17 have been redrawn from Bland 
Sutton's Tumours, by permis.sion ; figs. 10, ii, 12 and 13 arc from 
Rose 6c Carless, Surgery, by permission. 
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BTC soft, painless Bwellinps, sometimes of great size; though usually 
single, as many a do/.vn may bo present in the same indivielual. 
lipomata are also found in the abdominal cavity, growin;; from the 
subperitonoal layer of fat. 



What is known as a lipoma (fig. (>) consists of a generalized 

overgrowth of the subcutaneous fat of the neck, and tins may be 
so extensive as to obliterate tiie outline of the jaw. 



Kig. (».•— Diffuse lipoma of the nc'ck. 



Fibroma (fig. 7).. Of tumours eonlaiiiing fibrous tissue, by far 
the most important arc the fibroids of the litorus. A better name 

for these* tumours would Im* 
Fibroin yomata, as they always 
contain' a varying ptbportion i 
of muscle fibrer-. They origi- j 
nate in the wall of the titems, 
but generally come to project 
either internally into the 
cavity of the utenis, or ex- 
ternally into the yieritoneal 
cavity; and often their sole 
connexion with the uterine 
wall is a stalk or pedicle 
formed from the capsule of 
the tumour. Fibromyomata 
of m uterus arc most com- 
mo#!|pom 35 to 45 years of 
agey in girls under 20 they 
are almost unknown. They 
may attain a gr^t siae and 
an* often multiple. They 
.seem to be equally common 
in married and ‘ unmarried 
women. Not every hhroid is 
a source of danger or discom- 
fort, for in the majority of 
cases thev aits discovered hy 
On the other hand they may give 


chance or not until af1 


rise to severe symptoms, and that in many different ways. First, 
they may cause haemorrhage prolonged over years so that the 
health is’ entirely ruined. Secondly, they may become inflamed 
and septic, and lead to severe blood-poisoning. Next, for sme 
unknown reason, a fibroid tends b> prevent conception, whilst, 
should pregnancy occur, laliour is greatly imj)cdctl. Finally, it 
seems to be established that a fibroid may occasionally become 
converted into a sarcoma. 

JCxampJes of pure fibrous tissue tumours are the small multiple 
growtlis of the subcutaneous tissue, known as Painful subcutaneous 
nodule, and the irregular outgrowth from the gum known as Epulis. 

A Myoma is composed of unstriped muscle fibres. It is a rare 
tumour sometimes found in the oesophagpis, stomach and bladder. 

Osteoma (fig. 8). — Bony tumours not infrequently arise from the 
bones of the head or face. They grow' very slow’ly and are so hard 



Fig. S. — Osleoma of the left frontal sinus (seen from below). 


that surgical reino\'al may be very difficult. They also occur as 
irregular outgrowths from the lx>ncs of the limbs, and are then known 
as Exostoses (fig. 9). A common site for these is the inner and lower 
end of the femur, at the x»oint of attachment of the adductor muscle, 
and such a tumour seems to originate from an ossification of the 
tendon of this muscle. 



Fig. 9.— Exostosis of the femur 
produced bv the ossification of the 
tendon of the adductor magnus. 



Fig. 10. — Multiple chondromata 
of the fingers. 


Chondroma (fig. 10), — Cartilaginous tumours are often found in 
children and young people growing from the bones of the limbs 
in the neighbourhood of the joints. They are frequently multiple, 
especially in the hands ana feet. These tumours grow alowiy 
and are quite painless. Should removal be necessary, it is usually 
an easy matter; 

Odontoma , — Several ^»arieties of this tumour have been described 
arising in connexion with the teeth and due to delayed or fault>* 
development. Thc7 may cause great deformity of the jaw. 

A Mvxoma is composed of loose, gelatinous connective tissue 
similar to that found in the umbilical cord. Some nasal polypi 
seem to be of this nature, but true myxomatous tumours are rare. 
It is, however, not uncommon for a fibroma or a sarcoma to be 
converted by degeneration into mj^omatons-like tissue. 

Neuroma . — pure neuroma is very uncommon, but a tumour 
known as a Pseudo-neuroma (fig. ix) is often found in the course 
of a nerve. This is formed by a localized overgrowth of the fibrous 
tissue of the nerve sheath. 

Glioma . — This variet}’ of tumour arises from the neuroglia,, the 
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supporting tissue oii tho brain and spinal coni. Consequently 
gliomata are only found in these two structures. 

Endothelioma , — Of laic years a 
small class of tumour has been 
described as originating apparently 
from tlio endothelium lining the 
lesser blood and lymph channels. 
Many of the recorded examples 
have been connected with the 
mouth, the longue, the palate or 
the parotid gland. Some of tliese 
tumours arc quite innocent, others 
arc typically malignant. 

An Angeioma consists of a mesh- 
work of blood-vessels bound to- 
gether by a small amount of fat 
and fibrous tissue. Two varieties 
are described : (a) The simple 

naevHs, or port-wine stain , scarcely 
deserves to be called a tumour, ti 
appears as a reddish- blue discolor- 
ation of the skin due to over 
Fjg. II. — Pseudo-neuroma: growth and dilatation of the under- 
fibrous tumour growing from lying blood-vessels. 'Phis condition 
nerve sheath, and causing the is most commonly found on tho 
libres to be stretched over it. face or scalp, and may be ol 

congenital origin. {h) In the 
ravernous naeeus the vascular hypertrophy is on a larger scab*, and 
may produce a definite pulsating tumour. Here, again, the head 
is the usual situation. 

Sarcoma . — This is the malignant type of the connective-tissue 
lumour. The general arrangcmieut of a sarcoma sliows a mass oi 

atypical cells loosely bound to- 
gether by a small amount of 
connective' tissue. The cells 
vary grently in size and shape 
in dilierent tumours, and in 
siccordanct; w’ith the prevailing 
type the following varieties of 
sarcoma have l>e< n dcjscribod : 
(i.) round • cell sarcoma^ (li.) 
spindle-cell sarcoma, (iii.) mela- 
notic sarcoma, (In'.) myeloid sar- 
cowa. Th(? first Uvo groups 
contain the great majority of 
all sarcomata, and may occur 
in almost any i>art of the body, 
but they are csjiecially liable to 
attack tho bones (fig. 12). A 
sarcoma of bone may be either 
periosteal \vheri it grows from 
the |)erios|.eum covering the 
outer .surface of the Ixnio, or 
endosteal whtm it lies in the 
medullary cavity. A peculiar 
form of sarcoma is found in 
the jiarotid and other salivary 
glands. The cells are usually 
spindle - shaped, and among 
them lie scattered masses of 
cartilage and fibrous tissue. 
These tumours arc seldom very 
malignant, and dissemination 
is rare (fig. 13). The melanotic 
sarcoma is of a brown or black colour owing to the presence of 
granules of pigment (melanin) in and among the tumour cells. A 
melanotic sarcoma may arise from a pigmented wart or mole, or 



Fio. 13. — Malignant tumour of the parotid gland, 

from the pigmented layers of the retina. The primary growth 
is usually small, but dissemination occurs with great xaptdity 
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throughout the body. The myeloid sarcoma, or myeloma (fig. la), ia 
composed of very large cells like tho.se of bone-marrow from which 
it is proliably derived. It is only found in the interior of bones, 
cliiefiy in those of the arm and leg. The degree of malignancy is 
low, dissemination never occurs, and recurrence after operation 
is rare. 



Fig. 14. — ^l.ower e!ul of a femur in longiiudinul section, showing a 
myeloma. 

II , — Epithelial Tumours. 

Papilloma. — ^Thc familiar example of a papilloma is the simple 
wart, which is formed by a proliferation of the squamous qpitheliutn 
of the skin (fig. 3). It 
stH-'ins probable that some 
warts are of an infective 
nature, for instances of 
direct contagion arc not 
uncommon. Occasionally 
warts are pigmented, and 
are then liable to be the 
seat of fi melanotic sar- 
coma. I’apiUomata art; 
also found in the bladder 
(fig. 15), as long delicate 
filaments growing from 
the bladder wall. These 
consist of a conncctive- 
fi.ssue core covered by a 
thin layer of epithelium. 

Adenoma. — (Figs. \a 
and 16). The glandular 
tumours arc of very com- 
mon occurrence in the 
breast, the ovary and 
the intestinal canat The Fig. 15.— -Villous papilloma of the 
structure of an adtmoma bladder, 

of the breast has already 

been described (vide supra), and the structure of otlicr adenomata 
is on the same general plan. TTic main features of an innocent 
glandular tumour are r (a) the pre.sence of a rounded, painless 
swelling with a well-defined margin ; (h) tho swelling is freely 
movable in the .surrounding tissues, and if it lies close beneath th( 
skin it is not attached thereto ; (c) there is no enlargement of the 
neighbouring lymphatic glands. 

Carcinoma. — The following varieties of carcinoma are described : — 

i. Stfuamones-cell carcinoma (fig. 4), arising from those parts of the 
iKxly covered by squamous epithelium, namely th(! skin, the moutli, 
the pharynx, the upper ))art of the oesophagus and the bladder. 

ii. Spheroidal cell mreinoma (figs. 2a and 2b), arising from 
spheroidal epithelium^' as in the breast, the pylorus, the pancreas, 
tue kidney and the prostate. 

iii. Columnar-cell carcinoma (figs. 16 and 17), arising from columnar 
epithelium, as in the intestine. 

The general histology of these tumours cornfsponds to that of a 
spheroidal-ccll carcinoma already described {vide supra), the only 
variation between the three groups being in the shape of the cells. 
The clinical characteristics of a carcinoma, whatever its situation, 
are: (a) the presence of a swelling which has no well defined 
margin, but fades away into the .surrounding tissues to which it is 
fixed ; (6) when the tumour lies near the skin (e.g. a carcinoma 
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of the breast) it becomes lixo«l to this at an early date ; (c) the 
tumour is painful and tender, the daircc of pain varies widely, 




ii.iiii /lu !. s’- I'nfho/tyjifrat Anaiamyi l)y permitision (»f iS: Co.) 

Fig. it». Section throuidi a<lvancing martiin of columnar ; 
cancer of stomach. 

and in the early staL',es there may be* none; 
{d) the nejj»hhounn<' lymj)haiic j^Iands 
soon beconui enlar^ticl and tender, show- 
ing; that they arc the sciit of inetastatie. 
deposits ; (h) in squamous carcinoma of 
the skin, ulceration speedily occurs. 

Uodont ( 7 /cer.— -This shows itself as a. 
slowly prof^rossini^ ulceration of the .skin, 
and is especially common on the face near 
the eye or ear! 'fhe con<lition is one fd 

S urely local malij^Miancy, and dissi*mination 
oes not occur. It is believed to be a 
carcinoma of llie .sebacejons «4lands of the 
skin. (L. C.*) 

TUMULUS, a 1 -atin word meaning a 
heap or mound, also used in <!la.ssical 
writings in tht‘ seeondtiry sense of a 
grave. In Roman epitaphs we meet 
with the formula tumulum faciendum 
atravii, meaning the grave and its 
I'lG. 17. — Cancer ul monument; and on tlie inscribed 
ilie sikonoid flexure of jnonumcntul stone.s placed over the 
1 le CO on. (’i^rlstian graves of Gaul and 

Britain the phrase in hoc tumuln face* expre-sses the same idea. 
Ikit among archaeologists the word is usually restricted 
in il.s technical modern application to a sepulchral mound 
of greater or le.ss magnitude, 'I’he mound may be of earth, 
or of slo’ics vrith a covering of (^arth, or may be entirely 
composed of .stone.s. In the latter case, if the tumulus of stones 
covers a megalithic cist or a sepulchral chamber with a passage 
leading into it from the outside, it is often called a dolmen. 
(Se(f Stone Monuments, Harrow and Cairn.) The custom of 
constructing sepulchral tumuli was widely prevalent throughout 
the prehistoric ages and is referred to in the early literature 
of various races "as a fitting commemoration of the illustrious 
dead. Prehistoric tumuli are found abundantly in almost all 
parts of Europe and Asia from Briuiin to Japan. They occur 
with frequency also in northern Africa, ^ in many parts of 
North and South America the aboriginal populations have 
practised similar customs. Sepulchral tumuK, however, vary 
SC) much in shape and size that the external appearance is no 
criterion of age or origin. In North AmeriA, especially in the 
Wiicoitsin region, there are numerous mounds made in shapes 
the igures of aninials, birds or even human forms. 
ThSSI^X^ not been often found to be sepulchral, but they are 
associated with sepulchral Jhpunds of the ordinary form, some 
of which are as much as 300 in diameter and 90 ft. in height. 


Perhaps the largest tumulus on record is the tomb of Alyattes, 
king of Lydia, situated near Sardis, constructed in his lift- 
time, before 560 b.c. It is a huge mound, 1180 ft. in diameter 
and 200 ft. high. In south-eastern Europe, and especially 
in southern Russia, the .sepulchral tumuli are very numerous 
nnd often of great size, reaching occasionally to 400 ft. in cir- 
cumference and over .100 ft. in height. These are mostly of tlu. 
period of the Greek (X)lonies of the Tauric Chersonese, dating 
from about the 5th century b.c. to about the 2nd century a.d., 
and their (contents hear striking testimony to the wealth and 
culture of the people who reared them. 

Authorities. — Duncan McPherson, M.V)., Antiquities of Kevtch avd 
Researches in the Cimmerian Bosphorus (London, 1857) ; Cyrus Thoma^, 
“ Burial Mounds of tlu; Xortiicrn Sections of the United Stales. ' 
Fifth Annual Report of the Bureau of Ethnolocy to the Smithson: ou 
Institution (Washington, 1887); KondakoiT, Tolstoi and Kcinach, 
Antiquites de la Russic mdridionale (Paris, 1891). ( (. An.) 

TUN, a town in the province of Khorasan, Persia, sitnatid 
about 150 m. S. of Nishapur in 34^^ N., 58® 7' E., at an elevation 
of 1200 ft. The town, which has a population of 7000, is .sur- 
rounded by a wall, 20 ft. in height, raised on a high rampart 
of mud. It ha.s three gates, handsome bazaars, good caravan- 
serais and numerous large gardens and fields producing opium, 
tobacco and (U)tton. Some silk is also grown. 

TUNBRIDGE WELLS, a municipal borough and inland 
W'atcring-pla(;e of England, ('hiefly in the Tonbridge parliamen- 
tary divi.sion of Kent, but extending into the eastern division 
of Sussex, 34 J m. S.E. byS. of l.ondon by the South Eastern 
ii: Chatham railway, served also by a branch of the Londfai 
Brighton South (bast line. Pop. (1891), 29,296; (1901), 
33,373. It owes its popularity to its chalybeate .spring and its 
beautiful situation in a hilly wooded district. The wells are 
situated by the Parad(; (or Pantiles), a walk asscx'.iated w'ith 
fashion siiu'e the time of their discovery. It was paved Nvith 
pantiles in the reign of Queen Anne. Reading and asscmbl\' 
rooms adjoin ihv pump-room. The town is built in a 
picturc.squely irregular manner, and a large part of it consists 
of districts called “ parks ” (x cupied by villas and mansion>.. 
Gn Rusthall (!ommon about a mile from the town is the 
curiously shaped ma.ss of sandstone known as the Toad Rock, and 
a mile and a half south-we.st is the striking group calltd the High 
Rocks. The Tunbridge Wells sanatorium is situated in grounds 
sixty acres in extent. Five miles south-east of Tunbridge Wells 
is Bayham Abbv‘y, founded in 1200, w'hcre ruins of a church, a 
gateway, and dependent buildings adjoin the modern Tudor 
mun.sion. Three utiles south, in Su.sse\',the village of Frant .sland.s 
on a hill tvliich is perhaps the finest of the many view^-points in 
this district, commanding a wide prospect over some of 
richest woodland scenery in England. The vicinity of Tun- 
bridge Wells is largely residential. To the north lies the urban 
district of Southborouch (pop. 6977). There is a large trade in 
Tunbridge ware, which includes work-tables, boxes, toys, 
made of hard woods, such as beech, sycamore, holly, and cherry, 
and inlaid with mosaic. Tunbridge Wells was incorporated 
in 1889, and is governed by a mayor, 8 aldermen and 24 coun- 
cillors. Area, 3991 acres. 

The town owes its rise to the discovery of the medicinal .springs 
by Dudley, Lord North, in 1606, Henrietta Maria, wife of 
Charles L, retired to drink the waters at Tunbridge Wells after 
the birth of her eldest son C'harles. Soon after the Restoration 
it was visited by Charles IT. and Catherine of Braganza. It 
was a favourite residence of the princess Anne previous to her 
accession to the throne, and from that time became one of the 
chief resorts of London fashionable society. In this respc(:i; 
it reached its height in the second half of the i8th centurv, 
and is specially associated with Colley Cibber, Samuel Johnson, 
Cumberland the dramatist, David Garrick, Samuel Richardson, 
Sir Joshua Reynolds, Beau Nash, Miss Qiudleigh and Mrs 
Thrale. The Tunbridge Wells of that pmod is sketched with 
much graphic humour in Thackeray’s Virginians, 

TUNDRA (a Russian word, signifying a marshy plain), in 
physical geography, the name applied to the treeless and often 
marshy plains which border the arctic coasts of Europe, Asia 
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and North America. The Russian tundra, apart from the 
arctic conditions of climate and flora, may be compared with the 
Steppes farther south. 

TUN6ABHADRA, a river of southern Iiidia,the chief tributtiry 
of the Kistna. It is formed by the junction of two streams, 
the Tunga and the Bhadra, which both rise in Mysore in the 
Western Gliats. The united river for nearly all its course 
forms the boundary between Madras and the dominions of the 
nizam of Hyderabad. On its right bank stood the capital of 
the ancient Hindu dynasty of Vijayanagar, now a wilderness of 
ruins. From of old its waters have been utilized for irrigation. 
Near its confluence with the Kistna it supplies the Kurnool- 
Cuddapah ('anal. A project has been recently under 


and hydrofluoric acids, and the powdered metal, in aqua regia, 
but slowly attacked by sulphuric, hydrochloric and hydrofluoric 
acids separately; it is also soluble in boiling pota.sh solution, 
giving a tunstatc and hydrogen. 

Tungsten dioxide. WC\., formed on mlucinf*: the. trioxiclo by hydro- 
gen at a red heat or a" mixture ol the trioxitU^ and hydfocliloric 
acid with zinc, or by dt'coniposing the tetrarhloride wiili wolti*. 
is a brown strong; ly pyrophoric powd(T. which must be cooled in 
hydrogen before lieing brought into contuct with air. It i.s slig.htly 
.soluble in hydrochloric and sulphuric acids, ^-iviug purple solutions, 
It dissolves in potash, jdving potassium luni;state ami hydrogen, 
and is readily oxidized to the trioxide. 

Tungsten trioxide. WO.<. occurs in nature as woltraiuine, a yellow 
I ininerai found in Cumberland, Limoges. Conneclicut ami in North 
con- I t'arolina. It is prepared as shown above, or by other methods. 


. S • • f • 1 *' • It IS iiri’jiareii smnvii aijuvi', uv nieiiiuus, 

sidcration to dam the river higher up, and there con.struct an | it is a canary-ytdlow powdc?r, which becomes a dark orange on 

artificial lake that would have an area of 160 .sq. m., the cost ' .1 - 1 ; : 1 . 

of this scheme being roughly estimated at nearly £6,000,000. 


TUNG-CHOW9 a suUprefectural city in Chih-li, thtf metro- 
politan province of China, on the banks of the Peiho in 39° 54' N., 
n6® 41^ E., 12 m. E. of Peking. Its population is estimated 
at about 50,000. 

T ung-Chow marks the highest point at which the Peiho is navi- 
gable, and here merchandise for I\‘king is transferred to a canal. 
The city, which is faced on its eastern side by the river, and on 
its other three sides is surrounded by populous suburbs, is 
upwards of 3 m. in circumference. The walls are about 45 ft. 
in height and about 24 ft. wide at the top. They are being 
allowed to fall into decay. Two main thoroughfares connect the 
north and south gates and the east and west gates. The place 
dcrive.s its importance from the fact that it is the port of P<»king. 
Like most Chinese cities, T’ung-Chow has appeared in history 
under various names. By the founder of the Han dyna.sty 
(206 B.c.) it was called Lu-Hien; with the ri.se of the T'ang 
dynasty (618 a.d.) its name was changed to Huan-Chow; and at 
the beginning of the 12th century, with the advent of the Kin 
dynasty to power, Huan-Chow became l'’ung-Chow. It wa.s at 
T'ung-Chow that Sir Harry Parkes, Sir Ilimry Loch and their 
escort were treachcroii.sly taken prisoners by the Chinc.se when 
they were sent forward by Lord Elgin to negotiate terms of 
peace after the troubles of i860. During the Boxer outbreak 
in J900 T^ung-Chow was occupied by the allied armies, and a 
light railway connecting the city with Peking was constructed 
by German military engineers. 

TUNGSTEN [symbol W, atomic weight 184*0 (0 = 16)], a 
metallic chemical element found in the minerals wolfram, an iron 
and manganese tungstate, scheelile, a calcium tungstate, .stol- 
zite, a lead tungstate, and in some rarer mineral.s. Its pre.sence 
in scheclite was detected by Scheele and Bergman in 1781, and 
in 1783 Juan, Jos6 and d’Elhuyar showed the .same substance 
occurred in wolfram; they also obtained the metal. Tungsten 
may be prepared from wolfram by heating the powdered ore 
with .sodium carbonate, extracting the sodium carbonate with 
water, filtering and adding an acid to precipitate tungstic acid, 
HnWO^. This is washed and dried and the oxide so obtained 
reduced to the metal by heating with carbon to a high tempera- 
ture (Hadficid, Journ. Iron and Steel Inst., 1903, ii. 38). On a 
small scale it is obtained by reducing the trioxidc in a current 
of hydrogen, or the chloride by sodium vapour, or the oxide with 
carbon in the electric furnace; in the last case the product is 
porous and can be welded like iron. In the form of a powder, 
it is obtained by i^ucing the oxide with zinc and extracting 
with soda, or by di.Ssolving out the manganese from its alloys 
with tungsten. The metal may be used uncombined, but large 
quantities of ferrotungsten are made in the electric furnace; other 
alloys are prepared by acting on a mixture of the oxides with 
aluminium. Tungsten has been applied in the manufacture of 
filament electric lamps. The metal has a crj'stalline structure, 
and melts at about 2800®. The powdered metal burns at a red 
heat to form the trioxide; it is very slowly attacked by moist 
air. It combines with fluorine with incandescence at ordinary 
temperatures, and with chlorine at 250-300®; carbon, silicon, 
and l.)oron, when healed with it in the electric furnace, give 
crystals harder than the ruby. It is soluble in a mixture of nitric 


heating; the original colour is rcgaincvl on cof»ling. On exposure to 
light it assumes a greenish tinge. A crystalline forn^ was ohlaiiutl 
by Debray as olive-green prisms by igniting a mixture ol sodium 
tungstate and carbonate in a current ol hydrochloric acid gas, 
I and by Norclenskjoltl by heating hvdratcd tungstic acid with borax, 
i Partial reduction ol tungsten trioxidc gives blue or ])urplc-red 
I products which are intermediate in composition between the dioxide 
I and trioxide. Tungsten trioxidc forms two acids, tungstic aiid, 
1 HyWOj. and nielatungstic acid, it also gives origin to 

several scries ol salts, to which the acids correspoiuling arc 
unknown. Thus we have salts ol the lollowing types, MaO(\V().,),„ 
! where n i, 2, 4, 5, h, 7. 8, and also (MyO)w(\VO.,)„, where 

I m, n 2, .s; 3, 7; .j, :r, 5. 12; M standing lor a monovalent metal. 
I The (M,D)„(WtX,),„ or salts are called i)aratungstalcs. 

' Tungstic add. lijjWOj, is obtained as llyW04*lla0 by precipitating 
i a tungstate with" cold acid; this substance has a bitter taste aiul 
I its a(]ueous solution reddens litmus. Hy u.sing hot acid the yellow 
I anhydrous tungstic acid is precipitated, which is in.soluhle in water 
and in all acids except hydroAuoric. it may be obtained in a 
I Bocculent form by e.x])osing the hexuchloride to moist air. Meta^ 
tungstic add, is obtained by decomposing tlu^ 

barium salt with"sui])huric*acid or the lead salt with hydrochloric 
acid. It forn^s yellow octahedra, which become anhydrous at 
100“, and are convcTtecI into the trioxide on ignition. It is readily 
soluble in water, and on boiling the a(]ueous solution a white hydnUe 
is first deposited which alter a time is converted into the trioxide. 
Graham obtained a colloidal tungstic acid by dialysing a dilute 
solution ol sodium tungstate and its equivalent ol hydrochloric 
acid; on concentrating in a vacuum a gummy product is obtained, 
which still remains soluble alter heating to 200®, but it is converte(l 
into the trioxide on healing to redness. When moistened it iM'comes 
adhe.sive. I'he solution luis a hitter taste and does not gelaiinizi*, 
even under the inlluence of lK)iling acids. 

Of the .splits, tla* normal tungstates arc in.soluble in water with 
the excej>tion of the alkaline tungstates; they tire usually iimor])hous, 
but some can be obtained in the crywslalline form. 1'Ju* meta- 
tungstates of the alkalis arc obtained by boiling normal tungstate s 
with tungstic acid until the addition of hydrochloric acid to the! 
filtrate gives no ])recipitat(?. The most important tungstate is 
the so-called tungstate of soda, which is .sodium paralungstale, 
Na,ftWj,j()4j'28H2U. This salt is obtained by roasting wolfram with 
sodium* carbonate, lixivialjn?-, neutralizing the txaling filtrate with 
hydrochloric acid and crystallizing at ordinary temperature s. 
The salt forms large monuclinic prisms; molecules containing 25 
and 21 HuO .separate from solutions ciysLallized at higher iempcM*a- 
tures. The salt is used as a mordant in dyeing and calico printing, 
and also for making textiles non-inflammable. Several other 
sodium tungstates are known, as well as potassium and ammonium 
tungstates. Many salts also occur in tlie mineral kingdmn : 
for example, schel-lite is CaVV04, .slolzite is Jd)W04, larberite is 
FeW()4, wolfram is (I e,Mn)W04, whilst hiibneritc is MnWO^, 

Hy partial reduction of the tungstates under certain conditions 
products are obtained which are insoluble in acirls and alkalis an<l 
present a bronze-like appearance which ciirned for them the name 
of tungsten bronzes. The .sodium compound was first obtained 
by Wohler on reducing sodium tungstate with hydrogen ; coal-gas, 
zinc, iron or tin also eJ/ect the rcKhiction. Jt form.s golden- cubes 
which arc unaltacked by alkalis or by any acid excerpt nydro/luoric. 
It appears to be a mixture of which the components vary with the 
materials and methods used in its production (Philipp, iiar,, 1882, 
* 5 . P- 490 )- A blue bronze, Na«W„ 0 ,ft, forming dark blue cube s 
with a red reflex, is obtained by“(?lectrolysing fused sodium 
tungstate; a purpU-red variety, Na2W.,0«. and a reddish yellow 
form result when sodium carlwmate and .sodium tungstate are 
heated re.speclively witli tungsten trioxidc and tinfoil. Similar 
pota-ssium tungsten bronze.s are known. 

Tungstic acid closely resembles molylxlic acid in combining with 
phosplmric, yrsenious. ar.senic, boric, vanadic and silicic acids to 
form highly complex acids of which a great salts exist. 

Of the phosphotunc'Stic acids the most important is phosphoducj- 
decitungstir. acid. H„PW^2D4 »,*mHoO, obtained in quadratic pyra- 
mids by crystallizing mixed solutions of orthopno.sphoric and 
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metatungstic acids. Two sodium salts, viz. NagHPWi2O40*MH2O and 
Na,PW|204ft*MHjjO, arc obtained by heating sodium hydrogen 
phosphate with a tungstate. The most important silicotungstic 
acids arc silicoflecitiingstic acid, H„W^oSiO,„,*3H20, tungstosilicic 
acid, HyW,.,Si04.. 2()ll.,0. and silicoduodecitungstic or silicotungstic 
acid, lI,J^Wi.rsi04.,“29U2b. On boiling gelatinous .silica with ammo- 
nium pol3’‘tungsi.ate and evaporating with the occasional addition 
of ammonia, ammonium sihcodecitungstate is obtained as short 
rhombic prisms. On adding silver nitrate and decomposing the 
precii)itated sih er salt with hydrochloric acid, a solution is obtained 
Nvhich on cv'ajaii’atiou in a vacuum gives the free acid as a gla-ssy 
mass, .1 1 this be dissolved in water and the solution concentratod, 
soiuc silicic acid separates and the filtrate dtfposits triclinic prisms 
oi tungstosilicic acid. Silicotung.stic acid is obtained as quadratic 
pyramids from its mercurous salt which is prejiarcd from mercurous 
nitrate and the salt formed on boiling gelatinous .silicic acid with 
a polytungstatc of an alkali metal. 

Pfirtmgsiic Acid, HWO4. — The sodium salt, NaWO/ILO, is 
obtained by evaporating in a vacuum the jiroduct of filing a 
solution of sodium paratungstate with hydrogen iwiroxidc. its 
solution liberates chlorine from hydrochloric acid and iodine from 
j)otassium iodide. 

Halogen Compounds , — Although the trioxide is soluble in hydro- 
fluoric acid, evaiioration of the solution loads to the? recovery 
of the oxide unchanged. A double salt of the oxyfluorklc, viz. 
2KF’W02Py'H80, is obtained as crystalline scales by di.ssolviug nor- 
mal potassium tungstate in hydrofluoric acid and adding potassium 
hydroxide till a permanent precipitate is jur.t formt?d. Other 
oxyfluoridcs are known. The hexafluoride, wT"„, is a very active 
gaseous compound, which attacks glass and metals, obtaincjd from 
tungsten hcxachloride and hydrofluoric acid (Kiiff and Eisner, 
Bev., 1905, 38, p. 742). Oxyfiuorides of the formulae WOF4 and 
WOyF., are " also known. Tungsten forms four chloride.s, viz. 
WCf..^VCl4. WClft. WCL. The dichloridc, WClg. is an amorphous 
grey* powder obtained by reducing the hcxachloride at a high 
temperature in hydrogen,* or, better, by heating the tetrachloride 
in a current of carbon dioxide. Jt changes on exposure to air 
and (li.ssolvt*s slightly in water to give a brown sc»lution. the insoluble 
portion gradually being convcrte<l into an oxide with <*voluti<m of 
hydrogem. The tetrachloride, WFI4. is obtained by partial reduction 
oi' the higher chlorides with hydrogen; a mixture of the penta- 
and hcxa-chloride is distilled in a stream of hydrogen or carbon 
dio.xide. and the pentachloride which volatilizes returned to the 
flask several limes. This gives the tetrachloride as a greyish- 
brown crystalline powder. Tt is very hygroscopic and with cold 
water gives the oxide and hyilrochloric lioid. On heating it give.s 
the di- and penta-chlorides*. At a high temperature hydrogen 
reduces it to the metal partly in the form of a black pyrophoric 
})Owder. The pentachloride, * WCl.,, is obtained as a jmiduct in 
the preparation of the tetrachloride. It forms black lustrous 
crystals, or when quickly condensed, a dark green cry.stulline 
])dwder. It melts at 248"* and boils at 275 0'^; the vapour density 
eorre.sponds to the above formula. It is more hygroscopic than 
the tetrachloride; and when treated with much 'water the bulk 
is at once decomjioscd into the blue oxide and hydrochloric acid, 
but an olive-green solution is also produced. The hcxachloride. 
W('l„. is obtained by heating the metal in a current of dry chlorine 
in the abstmee of oxygen or moisture, otherwise some oxychloride 
is formed; a .sublimate of dark violet crystals appear at first, but 
as the hcxachloride increases in quantity it collects as a very dark 
red liquid. W'hen perfectly pure, the hcxacliloridt? is stable even 
in moist air, but the presence of an oxychloride brings about 
energetic decomposition; similarly water has no action on tlic 
pure compound, but a trace of the oxychloride occasions sudden 
decomposition into a greenish oxide and hydrochloric acid. It melts 
at 273" and boils at 3407" (750’5 mm.). Vapour density deter- 
minations indicate that dis.sociation occurs wlion the vapour is 
heated abovT the boiling ]ioint. 

Several oxychlorides are known. The moiioxychloridc. \VOCl4. 
is obtained as red aciciilar crystals by heating the oxide or dioxy- 
chloride in a current of the vapour of the hexachloridc. or from the 
trioxide and phosphorus pentiichloridc. It melts at 210*4® and 
boils at 227*3® forming a red vapour. Moist air brings about the 
immediate formation of a yellowish crust of tungstic acid. The 
dioxychloride, WOXI.4. is obtained as a light lemon-yellow sublimate 
on passing chlorinc“ over the brown oxide. It is unaffected by moist 
air or cold water, and even when boiled with water the decom- 
position is incomplete. Tungsten combines directly with bromine 
to give, when the bromine is in excess, the penta- and not a hexa- 
bromide. This substance forms crystals resembling iodine, which 
melt at 276® and boil at 333®. It slowly evolves bromine on stand- 
ing, and is at once decomposed by water into the blue oxide and 
hydrobromic acid. The dibromidc, WRr.,, is a non-volatile blui^- 
hlack powder obtained by reducing the peiitabromide with hydrogen. 
By passing bromine vapour over r^-hot tungsten dioxide a* mixture 
of WOgBro and WOBr4 is obtained, from which the latter can be 
remove“d gently heating when it volatilizes. The dioxybromidc 
forms light red cr^’-stals or a yellow powder ; it volatilizes at a red 
heat, and is not acted upon by water. The monoxvbromide 


forms brownish - black needles, which melt at 277® and boil at 
327 *5*'; it is decomposed by water. The di-iodidc is obtained as 
green metallic scales on passing iodine over red-hot tungsten. 

Tungsten disulphide, WSg, is obtained as soft black acicular 
crystals by the action of sulphur, sulphuretted hydrogen or carbon 
bisulphide on tungsten. The trisulphide, WS., is obtained by 
dissolving the Irioxidc in ammonium sulphide or by passing 
sulphuretted hj^drogen into a solution of a tungstate and precipitat- 
ing by an acid in both cas<?s. When dry it is a black mass which 
yields a liver-coloured powder. It is sparingly soluble in cold water, 
but is easily dissolved by potassium carbonate or ammonia. By 
dissolving it in a hydrosulphidc a sulphotungstatc is produced; 
these .s<a]ts can also be obtained by pa.ssing sulphuretted hydrogen 
into a solution of a tiin.gstate. 

A nitvidc, W.,N;,, is obtained as a black powder by acting with 
ammonia on the* oxy tetrachloride or hcxachloride; it is insoluble 
in sodium hydroxide, nitric and dilute sul])huric acids; strong 
.sulphuric acid, however, gives ammonia and tungstic acids. Ammonia 
does not react with tungsten or the dioxide, but with trioxide 
at a red heat a .substance of the formula WBH„N.,Oft is obtained, 
whicii is insoluble in acids and alkalis and on ignition decomposes, 
evolving nitrogen, hydrogen and ammonia. 3 hosphorus combines 
directly with the metal to form W.,l*4: another phosphide, WgP, 
results on igniting a mixture of ])hosphoniH pentoxide and tung.sten 
trioxidc*. 

The atomic weight has been determined by many investigators; 
the cliief methods employed being the analysis and synthesis of 
the Irioxidc and the analysis of the hcxachloride. The former was 
employed by I'ennington and Smith and Desi [Zeit, anorg. Chew., 
1895, *8, pp. 198, 205), who obtained the value 183*42. 

TUNGUSES, ii wide.spread Asiatic people^ forming a main 
branch of the Mongol division of the Mongol-Tatar family. 
They arc the Tung-hu of the Chinese, probably a corrupt form 
of ionki or donki, that is, men ” or “ people.'’ The Russian 
form Tungus, wrongly supposed tc) mean “ lake people,” appears 
to occur first in the Dutch writer Massa (1612); but the race 
has been known to the Russians ever since they reached the 
Yenisei. The Tungus domain, covering many hundred thou- 
sand square miles in central and ea.st Siberia and in the Amur 
basin, stretches from the Yenisei eastwards to the Pacific, where 
it occupies most of the seaboard between Korea and Kamchatka. 
It also reaches the Arctic Ocean at two points, in the Nisovaya 
tundra, west of the Khatanga Ri\'cr, and in a comparatively 
small enclosure in the Yana basin over against the Lyakhov 
(New Siberia) Archipelago. But the Tuiiguses proper are 
chiefly centred in tlie region w'atered by the three large eastern 
tri])utaries of the V(‘nisei, which from them take their names of 
the Upper, Middle or Stony, and Lower Tungu.ska. Here the 
Tungu.so.s are known to the Samoyedes by the name of Aiya 
or ^‘younger brothers,” implying a" comparatively recent immi- 
gration (confirmed by other indications) from the Amur basin, 
whicli appears to the original home both of the Tunguscs 
and of the closeh allied Manchiis, The Amur is still mainly 
a Tungus river almost from its source to its mouth ; the Oroches 
(Orochus), Duurians, Birars, Golds, Manegrs, Sanagirs, Ngat- 
kons, Nigidals, and some other aboriginal tribes scattered along 
the main stream and its affluents— the Shilka, Sungari and 
Usuri— are all of Tungus stock and speech. On the Pacific 
the chief subdivisions of the race are the Lamuts, or “ sea 
people/’ grouped in small isolated hunting communities round 
the west coast of the Sea of Okhotsk, and farther south the 
Tail between the Amur delta and Korea. The whole race, 
exclusive of Manchus, numbers probably little more than 50,000, 
of whom some 10,000 arc in the Amur basin, the rest in Siberia. 

The Tnnsns tvyic is essentially Monjfolic, being characterized by 
broad flat features, small nose, wide mouth, thin lips, small black 
and somewhat oblique eyes, black lank hair, dark olive or bronze 
complc'xion, low stature, averaging not more than 5 ft. 4 in.; 
they art* di.stinguished from other Mongolic peoples by the square 
shape of the skull and the slim, wiry, well-proportioned figure. 
This description applies more especially to the Tunguska tribes, 
w’ho may be regarded as tyjiical Tunguses, and who, unlike moat 
other Mongols, betray no tendency to obesity. They are classed 
by the Russians, according to their various pursuits, "as Reindeer, 
Horse, Cattle, Dog, Steppe and Forest Tuntmses. A feu* have 
become settled agriculturists; but the great bulk of the race are 
still essentially forest hunter.s, using the reindeer both as mounts 
and as pack ^imals. Nearly all lead nomad lives in pursuit of 
fur-bearing animals, whose skins they supply to Russian and S'akut 
traders in exchange for provisions, 'clothing and other necessaries 
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of life. The picturesque and even elegant national costume shows 
in its ornamentation and general style decided Japanese influence, 
due no doubt to long-continued intercourse with that nation at 
some period previous to the spread of the race from the Amur 
valley to Siberia. Many of the Tungus tribes have been baptized, 
and are, therefore, reckoned as Greek Christians but Russian 
orthodoxy has not penetrated far below the .surface, and most of 
them are still at heart Shamanist.s and nature- worshippers, .secretly 
keeping the teeth and claws of wild animals as idols or amulets, 
and observing Christian rites only under compulsion. Hut. whether 
Christians or pagans, all alike are distinguished above other Asiatics, 
perhaps above all other peoples, for their truly noble moral qualities. 
All observers describe them as ' ' cheerful under the most depressing 
circumstances, persevering, open- hearted, trustworthy, modest yet 
self-reliant, a fearless race ol hunters, born amidst the gloom* of 
their dense pine forests, exposed from the cradle to every divnger 
from wild beasts, cold and hunger. Want and hardships' of every 
kind they endure with surprising fortitude, and nothing can 
induce them to take service under the Russians or quit their solitaiy* 
woodlands " (Keane/s Asia, p. 479). Their numbers arc steadily 
decreasing owing to the ravages of small-pox. scarlet fever, anil 
especially famine, their most dreaded enemy. 1'heir domain is also 
being continually encroached upon by the aggressive \'akuts from 
the north Jind cast, and from the south by the Slavs, now settl(?d 
in compact bodies in the province of Irkuts'k about the upper coiir.se 
of the Yenisei, It is remarkable that, while the Russians often show 
a tendency to become assimilated to the Yakuts, the most vigorous 
and expansive of all the Siberian peoples, the Tungiises everywhere 
vield before the advance of their more civilized neighbours or 
become absorbed in the surrounding Slav communities. In tlu‘ 
Amur valley the same late is overtaking the kindred tribe.s. who 
arc disaj)j)earing before the great waves of Chinese mignition from 
the south and Russian encroachments both from the east and 
west. 

See L. Adam. Grammaire de la lcui(i>ue ioungouse (Haris, 1874); 
C. Hickisch, IHe Tunguscn (St Petersburg. 1879); L. Schreiick, 
Reisen und Forsrhunffen in Amurlande (St Petersburg, i88i-i8yi); 
Mainov, Niekoiorya dannyia (Irkutsk. 1898). 

TUNIC (0. Eng. tunice, ImticaJ, taken, before the Norman con- 
quc.st, directly from Lat. twiica, of which the origin is unknown), 
properly the name given in Latin to ihn principal undergarment 
of men and women, an.swcring to the chiton (xtrwr) of the 
Greeks, and ro\'crcd by tlie outer garment, the palla (Gr. t/Afmoi'), 
in the case of w’omcn," and by the peculiar Roman garment, the 
toga, in tlie case of men. the male tunica diffc?red from the 
XLTiou in usually having short .sleeves (see further ( : 

S Ancient Greek and Roman), The term, more often in the form 

tuni(’le ” (Lat. dim. iuniculn), i.s applied, in cccle.sia.stical 
usage, to a vestment worn over the alb b\- the .sub-dcacon in 
the celebration of the Ma.ss. In general current usage it is used 
of any loose short garment, girt at the waist and reaching 
from the neck to some distance above the knee. It is thus 
the name of the fatigue coat of a soldier of tlie British army. 
There arc numerous usc.\^ of “ tunic ’ or “ tunica ” in anatomy^ 
zoology and botany in the sense of a covering or integument. 

TUNICATA. This group of marine animals was formerly 
regarded as constituting, along witli the Polyzoa and the 
Bracliiopoda, the invertebrate class Molluscoidea. It is nov/ 
known to be a degenerate branch of the Chordata, and to l)e 
more nearly related to the Vertehrata than to any group of the 
Invertebrata. The Tunicata are found in all seas, from the 
littoral zone down to ab) ssal depths. The)' occur either fixed 
or free, solitary, aggregated or in colonies. The fixed forms are 
the “ simple ’’ and “ compound ” Ascidians. The colonics are 
produced by budding and the members are conveniently known 
as Ascidiozooids. Some Tunicata undergo alternation of genera- 
tions, and most of ;hem show a retrograde mctamorpho.sis in 
their lifc-hislor>". 

History ^ 

More than two thousand years ago Aristotle gaN'c a short account 
of a simple Ascidian under tJic name of Tethyum. SchJo.s.ser and 
Ellis, in a paper on Boiryltus, published in the Philosophical 7 'rans- 
actions of the Royal Society for 1756, first brought the compound 
Ascidians into notice; but it was not until the commencement of 
the 19th centur)', as a result of the careful anatomical investigations 
of G. Cuvier (1) ^apon the simple Ascidians and of J, C. Savigny (2) 
upon the compound, that the close relationship between these two 

1 Only the more important works can be mentioned here. For a 
more detailed account of the history of the group and a full biblio- 
graphy see (17) and (35) in the list 01 works at the end of this article. 


groups of the Tunicata was conclusively demonstrated. Lamarck 
(3) in t8j(> instituted the clas.s Tunicata, which he placed l>etween 
the Kacliaxa and the Vermes in his system of claSvSiftcatioii. The 
Tunicata inchided at that time, he.sidcs the simple and the coiiqxMind 
Ascidian.s. the pelagic forms Pvrosotiia, which had been first made 
known by V. 1 *6ron in 1804, and Sal pa, described bv 1*. Forskiil in 1775. 

V. Chamisso, in iStq. made the important discovery tliat Salpa 
in its lile-history passes through the series of chaiv^es whicli tverc 
afterwards more fnllv describetl bv ], 1. S. Steenstrup in 1842 as 
“ alternation of gimerations and a‘few years lalt'i* Knhl and Van 
Hasselt's investigations upon the same animal ri*subed in the 
disc<n'erv of the alternation in the direct ii>ns in winch the wave of 
contraction ]>a.s.ses along the heart and in which the blood circidates 
through the l>oily. It has since been found that this observation 
holds good for all groups of the Tunicata. In 1S20 11. Milne- 
Edwards and Audouin made a .scries of observations on living 
eompound .Ascidians. and among.st oUkt tli.scoverie.s Hu'v loumi 
the tree-swimming tailed larva, ami traced its devehqmient into the 
young Ascidian. 

In 1845 Carl Schmidt (o) first announced the presence in the lest 
of .some Ascidians of " tunicine." a substance ven' similar to cellu- 
lose, and in the following year Ltiwig and A. v. Koliiker (7) conliriued 
the discover)" and madt? some additional observations upon iliis 
substance and upon the structure of the test in general. 'I'. II. 
Huxley (8). in an important series of papers publi.shed iu tin? 
Trattsaclions of the Royal and Liiincan Societies of London from 1 S51 
onwards, discussed the structure, embryology and attinities of the 
i)elagic Tunicates Pyyosomu, Salpa, Ddtiolum and Appendicular i a. 
These important forins were also investigated about the same time 
by C. Gegenbaur, C. Vogt. M. Miiller, A. KroUn and F. S. Lcuckart. 
The most imjiortant epoch in the history of the Tunicata is the date 
of the publication of A. Kowalcvsky’s celebrated memoir upon the 
develoj)mcnt of a sim))Je A.scidian (<>). The tailed larva had been 
previously investigated; but its minute structure had not been 
suflicienll’y examined, and tlic meaning of what was known of it had 
not becfn undersUKjd. Jt was n'served for Kowalevsky in i86b to 
demonstrate the striking similarity in structure and in developmeni 
between the larval Ascidian and tlie vertebrate embryo. lie showed 
that the relations b(‘tween the nervous system, the notochord and 
the alimentary canal arc the same in the two forms, and have been 
brought about by a very similar courst* of embryonic development. 
This discovery clearly indicated that the Tunicata are closely allied 
to Amphioxus and the Vcrlebrata, and tliat the tailed larva re])re- 
sents tJic primitive or ancestral form Iroin which the adult Ascidian 
has l>een evolved by degeneration, and this led naturally to the view 
usually accej)ted at the present day, tlwit the group is a degenerate 
side-branch from the lower end of the phylum Chordata, which 
j includes the 7'unicala (Urochorda), HalanogUissus, (fee. (Hemicliorda). 

1 Amphioxiis ((•ej)halochorda) and the Vertehrata, Kowalevsky 's 
, grc.at dwcovcuy has since been confirmed and extended to all other 
! grou])s of the 'ruuicata by C. v. Kupller (12), A. Giard (13 and 15), 
j und others. 

In 1872 II. I'ol (14) add(!d largely to the kiu»wledge of the Ap))Cn- 
diculariidcie, and Giard {13) to that of the compound Ascidian.s. The 
most iiu})ortant additions which have been madt! if) the latter .since 
have bet*n lho.sL desc.ril>ed by Von T>ra.sche (lO) frojn the Adriatic 
and those discovered by the " Challenger " and other expeditions 
(17). The .structure and the systematic arrangmuent of tlu! siiiq)le 
! Ascidians have been niaiidy discussed ol recent y(;ars by J. Alder and 
! A. Hancock (18), C. Ilelkir (19), H. dc Lacaze- 1 luthiers (20), M. 

: Traustedt (21), L. Houle, R. Hartmeyer, ('. P. Sluiter, W. Michaclsen 
j and W. A. llerdman (17, 22). In 1874 IJssofl (23) investigated the 
i minute structure of tlie nervous system and of the underlying gland 
I (first di.scovercd by Hancr»ck). and showed that the duct coiumuni- 
i cates with tlie front of the Viranchial sac or pharynx by an aperture 
I in the dorsal (or "olfactory'') tubercle. In 1880 C. Julin (24) 
i drew attention to the similarity in structure and relations between 
I this gland and the hypophysis cerebri of the vertebrate brain, and 
I insisted upon their homology. M, M. Metcalf has since added to 
I our knowledge of these structures. The Thaliacea have of late 
years been the subject of several very important memoirs. 'Die 
researches of F. 'Todaro, W. K. Brooks (23), W. Salensky (2(>), 
O. Seeliger, Korotneiif and others have elucidated the embryology, 
the gemmation and the life-hi.storv" of thcSalpidae; and K. Grobbeh, 
Bfirrois (27), and more e.specially Uljanin (28), have elaborately 
worked out tlie structure and the details of the complicated life- 
history of the Doliolidae. Finally, we owe to the successive 
iiiemoirs of J, Hjort, O. Seeliger, W. E. Ritter, E. van JJeneden, 
C. Julin, C, P. Sluiter, R. Hartmeyer and others the de.scription 
of many new forms and much information as to the development 
and life-history of the group. 

1*he new forms described from Puget Sound and Alaska ha\'C 
drawn renewcfd attention to the similarity of the fauna in that region 
i of ihc North Pacific and the fauna of north-west Europe, There 
is probably a common circumpolar Tunicate fauna which sends 
extensions downwards in both Atlantic and Pacific. As the result 
of the careful quantitative work of the German Plankton expedi- 
tion. A. Borgert thinks that the temperature of the water has more 
to do with both the horizontal and the vertical distribution of pelagic 
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Tunicata in the sea than any other factor. J t is probable that the 
occasional phenomenal swarms of JJoliolum which have been met 
with in summer in the North Atlantic are a result of the curious 
life-history v/hich. in ^a^'oll1•al>le circumstances, allows a small 
number of forms to produce from the numerous minute 

buds an (mormons nnmix r of the next generation. The great 
increase in the number of species known from niarly all seas 
during tlie last twelve or lifteen years of the 19th ccutury enables 
us now to form a truer <*stimate (*)f the geographical distribution of 
tlie grou]) than was possible when the "Challenger" collections | 
were described, and shows that tlie Tunicata at leiist give no .support | 
to the “ hi-j>olar tlieory " of the distribution of animals. 

Anatomy 

As a tyj>e of the Tunicata, Amidia uieutuh, one of the larg<ir 
soeci 's of the simple Ascidians, may be taken, 'riiis .species is 

found in iimst of the 
Uxteruai European seas, in shal- 
Chmr.cten,. It has an 

irregularly ovate form, of a dull 
grey colour, and is attached to 
some foreign object by one end 
(tig. 1). 'riie opposites end t)f the 
body has a terminal opening sur- 
rounded by eight rounded lobes. 
This is the mouth or branchial 
aperture, and it indicates the 
anterior end of the animal. About 
half way back from the anterior 
end is tlie atrial or cloacal aperture, 
surrounded by .six lo’)es and placed 1 
upon tlie dorsal edge. When the 
Ascidian is living and undisturbed, | 
water is lieing constantly drawn j 
in throng li the branchial aperture 
and passed out thiough the atrial. 

If colouH'd jiarticlcs be placed in 
the wat<T n(‘ar the ajicrturcs, they 
arc seen to bo suckeci into the body 
through the branchial aperture*, 
and alter a short time .some of 
them are ejected with considerable 
force through the atrial aperture*. 
The curnmt of water passing in 
is for respiratory purj^oscs, and it 
also conv(*ys food into the animal. 
The atrial current is mainly the 
water which has been u.sod in renspi- 
ration, but it also contains all 
excretions from the body, and at 
limes the ova and spermatozoa or 
the embiyos. 

The outer grey jrart of the body. 

' is attached at or near its 
posterior end and pene- 
trated by the two aper- 
tures, is the " test." This is a 
firm gelatinous cuticular secretion 
upon the outer surface of the 
ectoderm, which is a layer of flat cells. Although at first produced 
as a cuticle, the test scxhi becomes organized by the migration into 
it of cells derived from the mesoderm. A. Kowalevsky has shown 
that cells of riic mi'sciichymc of the larva make their way through 
If i v f « 


the ectoderm to the exterior during the metamorphosis, and 
become the first cells of the young test. Some of the cells in the 
adult test may, however, be ectodermal in origin (see fig. 2). 
These test cells may remain as rounded or fusiform or stellate cells 
embedded in the gelatinous matrix, to which they are constantly 
adding by secretions on their surfaces; or they may devt^loji 
vacuoles which become larger and fuse so that each ceil has an 
ovate clear cavity (a bladder cell), surrounded by a delicaU; film 
of protopla.sni with the nucleus still visible at one point; or they 
may form pigment granules in the protoplasm ; or, lastly, they may 
deposit carbonate of lime, .so that one or several of them together 
produce a calcareous spicule in the test. Only the unmodified 
test cells and the bladder cells are found in Ascidia mentuln (fig. ^). 



Fig. I. — Aticidia mcutula, from 
the right side. 

(ff, Atrial aperture; bran- 
chial aperture; i, te.st. 
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O'roTu McrJinan, *' ChaiUnffcr" Riport,) 

Fig. 2. — ^Diagrammatic section of part of Mantle and Test of an 
Ascidian, showing the formation of a vessel and the structure of 
the test, 

m, Mantle. hlc* Bladder cell. me, Mantle cells, 

e, Ectoderm, s, s\ Blood sinus in mantle y, Septum of ves- 

tCf Test cell. being drawn out sel. 

#m, Matrix, dmto test. 


(From XtHtn-nl History, vol. vii., “ &c. I5y jx^rmbsioi) of 

C'o., l.til.) 

I'ld. 3.-" Section through the surface layer of 'l est of Ascidia 
meutnUi (X so). 

h!, Hladder cells; Ic, test cell; il<, terminal knobs of vessels; 

vessels of test. 

(Calcareous spicules are found chiefly in the Dicleiniiidac among. st 
compound Ascidians; but pign\entcil cells may occur in tJic test of 
almost all groups of Tunicata. The matrix in which tbesf structures 
arc embedded is usually clear and apparently homogeneous; but in 
soiTK* rases it becomes linely librillaied, especially in the family 
Cynthiidac, It is this matrix w'hich contains tunicine. At one 
point on the left wsitlc near the posterior end a tube enters the test, 
and then sjilits up into a number of branches, which extend in all 
directions and finally terminate 
in rounded enlargements or bulbs, 
situated chiefly in the outer layer 
of till* test. The.so tubes art* kntnvn 
as thf' " vessels " of the test, and 
they ctmtain l>lood. Each v(?ssel 
is bounded by a layer of ectoderm 
cells lined by connective tissue 
(fig. 4, B), and is divided into two 
tubes by a sejitum of connective 
tissue. The septum does not 
extend into the terminal bulb, 
and consequently the two tubes 
communicate at their ends (fig. 

4, A). The vessels are formed by 
an outgrowth of a blood sinus 
(derived originally from the blas- 
tococle of the embryo) from the 
Ixidy w’all (mantle) into the test, 
the wall of the sinus being formed 
by connective tissue and pushing 
out a covering of ectoderm in 
front of it (fig. 2, .s'). The test is 
turned inwards at the branchial and atrial apertures to lino two 
funnel-like tubes — ^the branchial siphon leading to the branchial 
sac, and the atrial siphon leading to the atrial or peribranchial 
cavity. 

The body wall, inside the test and the ectoderm, is formed of a 
layer (the somatic layer of mesoderm) of connective tissue, enclosing 
muscle fibres, blood sinuses, and nerves. This layer (the mantle) 
has very much the shape of the test outside it. but at the two 
apertures it is drawn out to form the branchial and 
atrial siphons (fig. 5). In the walls of these siphons 
the muscle fibres form ])owerful circular bands, the 
sphincter muscles. 1'hroughout the rest of the mantle 
the bands of muscle fibres form a rude irregular net- 
work. They are numerous on the right side of the body, and almost 
totally absent on the left. The muscles arc all formed of very long 
fusiform non-striped fibres. The connective tissue of the mantle 
is chiefl}r a clear gelatinous matrix, containing cells of various 
shapes; it Is frequently pigmented, giving brilliant red or yellow 
colours to the body, and^ is penetrated by numerous lacunae, in which 
the blood flows. Inside the mantle, in all parts of the body, except 
along the ventral edge, there is a cavity — tlie atrial or peribranchial 
cavity — ^v’hich opens to the exterior by the atrial aperture. This 
cavity is lined by a layer of cells derived o riginally from the ectoderm* 

* According to E. van Beneden and Julin (30) only the outer 
wall of the atrium is lined with epiblast. the inner wall being deri^ ed 
from the hypoblast of the primitive branchial sac. 
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continuous with that layer through the atrial 
t)); consequently the mantle is covered both 
externally and internally by 
ectodermal cells. 

There is no true body 
cavity or coelom in the 
nicsoclerm; and yet the Tuni- 
cata are Coelomata in their 
structure and affinities, al- 
though it iwS ver\^ doubtful 
whether the enterocoelo 
which has been described 
in the development is really 
found. In any case the 
coelom if formed is after- j 
wards suppressed, and in j 
the adult is only represented | 
by the pericardium and its ‘ 
derivatives and the stnall 
cavities of the renal and re- 
productive organs. 

The branchial aperture 
(mouth) leads into the bran- 
chial siphon 
(buccal cavity or 
stomodacu’m), 
and this opens 
into the anterior 
end of a ^'ery large cavity (the 
branchial sac) which extends 
nearly to the posterior end 
of the body (see lies. 5 and 
(>)• This branchial .sac is 
an enlarged and modified 
})harynx, and is therefore 
properly a part of the ali- 
mentarj' canal. The oeso 
phagus opens from it far back 
on the dorsal edge (see below) . 
The wall of the branchial sac 
is pierced by a largo number 
of vertical slits— the stig- 
mata — placed in numerous 
transverse rows (secondary or 
subdivided gill-slits). These 
slits place the branchial sac 
in communication with the 
pcribranchial or atrial cavity, 
which lies outside it (fig. 6). 
Between the stigmata the 
wall of the branchial sac is 
traversed by blood-vessels, 
wliich are arranged in three 
regular series (fig. 7) — (i) the 
transverse vessels, which run 
horizontally round the wall 

J' 
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and open at their dorsal and ventral ends into large longi- 
tudinal vessels, the dorsal and X'entral sinuses; (2) the fine 
longitudinal vessels, which run vertically lictwcen adjacent trans* 
verse vessels and open into them, and which liound the stigmata ; 
and (3) the internal longitudinal bars, wliich run vertically in 


ir 

Fui. 5.- Diagrammatic dissection 
of /f. mcntula to show the anatomy. 
at, Atrial aperture. 
bv, Branchial aperture. 
a, Anu.s. 
liYs, Branchial sac. 
dl, Dorsal lamina. 
dt. Dorsal tubercle. 
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(l''roi>» HcrdnioM. “ r/z/r/Zf/.y/-, 

7. — A, Part of I)ranchial 


lx\ Jmiic longitucUnal vessels. 
/>,/>', Papillae. 
sg, Stigmata. 


end, Endostylc. 

Heart. 

Intestine. 

Mantle. 

Nerve ganglion. 
Oesophagus, 
fl?g, Oesophageal aperture. 
ov, Ovary. 

I\’ribranchial cavity. 
Kectum. 

Stomach. 

Test. 

l'entacle.s. 

Vas deferens. 
Subncural gland. 
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Fig. 7. — A, Part of I)ranchial sac ol Ascidia from inside. 
H, Transverse .section of sjuno. 
i tr. Transverse x e.ssel. 
j cd, Connecting duct. 

’ hm, Horizontal membrane. 

I tl, Internal longitudinal bar. 

! (A and B ari' drawn to dilforent scales. 

j ' 

, a plane internal to that of the transverst? and line longitudinal 
i vessels. These bars communicate with the transverse vifssels 
: by short sitlc branches where they cross, and at these points are 
; prolonged into the lumen of the .sac in the form of hollow papillae, 
i The edges of the stigmata are richly set with cilia, which drive the 
water from the branchial sac into the pcribranchial cavity, and so 
cause the currents that How in through the branchial aperture and 
out through the atrial. 

Along its ventral edge tin; wall of the branchial sac is continuou.s 
externally xvith the mantle (fig. 0)* while internally it is thickened 
to form two parallel longitudinal folds bounding a n a f » 
groove, the “ eiuloslyle or ventral furrow (figs. 5, 

6, 8. end,) corresponding to the hyx>o])haryngeal groove of Amphiokus 
and the median part of the thyroid gland of Vertebrata, '1‘he 
endoderm cells which line the enefostyle are greally enlarged at th(? 
bottom, where they bear very long cilia, and on ])arts of the sides 
of the furrow so as to form projecting glandular pads (fig. 8, g/.). 
It is generidly sup* 


mi. 

(From The CamMdgt Nainral History, vol. vji., “ Fishes, 

Mticinillan & Co., Ltd.) 

Fig. fi.-Scini-diagrammatic transverse section of passing through 

the atrial aperture, seen from anterior surface, left side uppermost. 


Hy permuision of 


posetd that this organ 
IS a gland for the pro- 
duction of the mucous 
secretion which is 
spread round the edges 
of the liranchial sac 
and catches the food 
particles in thc^ ])ass- 
ing current of water. 
It has, Iiowever, bc'cii 
]H>intcd out that there 
are comparativedy few' 
gland cells in the ei)i- 
thelium of the enuo- 
style, and that it is 
possible that this fur 
roxv is merely a ciliated 
path along w'hicli the 
mucous secretion (pro- 
duced in part by the 
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At, Atrial aperture, mb, 

ail. Atrial lol)e. ov, 

Brs, Branchial sac. pbr, 

cl. Cloaca. r, 

con, Connective. ren, 

dbls. Dorsal blood- sinus. sg, 

dl, Dorsal lamina. sph, 

end, Endostyle. t, 

gd. Genital ducts. tr, 

ii\ Intestine. ty, 

Iv, Interstigmatic vessel. vbls, 

m, Mantle. 


Mu.sclc-bundles. 
Ovary. 

Pcribranchial cavity. 
Rectum. 

Renal vesicles. 
Stigmata. 

Atrial sphincter. 

Test. 

Transverse x’essel. 
T\q)hlo.sole. 

Ventral blood-sinus. 


subneural ■.L.a is 


Via, 8, — TransvcM'st section of the entlo- 
style of an Ascidian. 
br., Branchifd sac; end., lips of endo- 
style; gl.. glandular tracts; m.b,, muscle 
bands; pbr., V)eri branchial cavity; sg.. 
. . , stigma; e.v. ventral vessel, 

conveyed posteriorly 

along the ventral edge of th(^ 1 iranchial sac. There are .sensory bij)( lur 

cells in the lateral walls of the endo.style. At its anterior end the 

edges of the endostylc become continuous with the ^ - 

right and left halves of the posterior of two circular 

ciliated ridge*s — the peripharyngeal bands — which run 

parallel to one another round the front of the branchiid sac. I he 

dorsal ends of the posterior peripharyngeal band btftid posteriorly 

(enclosing the cpibranchial groove), and then join to " 

form the anterior end of a fold which runs along the 

dorsal cd«c oi the branchial sac as far as the oeso- 

phageal aperture. This fold is the dorsal lamina (figs. 5, 6, dl). 
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It probably serves to direct the stream of food particles entangled 
in a string of mucus from the anterior part of the dorsal lamina to 
u - the oesophagus. In many Ascidians this organ, instead 
being a continuous membranous fold as in id . mentula, 
LmttgnetM. jg rejjresented by a series of elongated triangular pro- 
cesses — the dorsal langucts — one attached in the dorsal median 
line opj)ositc to each transver.se vessel of the branchial .sae. 'J'hc 
anterior p(?riphajyngcal band is a complete circular ridge, having 
no connexion with either the endostylc or the dorsal lamina. In 
front of it lies tlie prebranchial zone, which separates the branchial 
sac behind from the branchial siphon in front. The prebranchial 
zone is bounded anteriorly by a muscular band — I)Osierior 
edge of the sphincter muscle— which bears a circle of long ilelicate 
TentachM. processes, the tentacles (figs. 5. 9. 10, tn). These project 
inwards at right angles so as to form a network across 
the entrance to the branchial sac. Each tentacle consists of con- 
n(?ctivc tissue covered with epithelium (endoderm), and contains 

two or more cavities which are 
continuous with l)lood sinuses in 
the mantle. In the 
dorsal median line near 
the anterior end of tlie 
body, and embedded in tin? manllr* 
on the ventral surface of the nerve 
ganglion, there lies a small glandular 
mass — the subncural gland — which, 
as Jlilin has shown (2.j). there is 
reason to regard as the. homologue 
of the hypophysis rrrehri of the 
vertebrate brain. Julin and 1C. van 
Bencdcn have suggested that the 
function of this orgn.n may possil)ly 
be renal. The suljneural gland, which 
was first noticed by Hancock, com- 
municates anterioriv. as lIs.soff (23) 
pointer] out. l>y m<*;jns of a narrow 
duct with the front of the branchial 
sac (pharynx). The oi»ening of the 
duct is enlarged to form a funnel- 
shaped cavity, which may be folded 
upon itself, convohited, or even 
broken up into a numlier of smaller 
„ . oj)enin.gs, so as to form 

^ complicated projec- 
Tubtrclt. the dorsal 

tubercle, situated in the dorsal part 
of tlio prebranchial zone (tig. 9). 

Fig. 9. — Diagrammatic sec- The dorsal tubercle in A. wentula is 
tion through anterior dorsal .somewhat horseshoe- shaped (fig. 



part of A. mentula, .showing 
the relations of the nerve 
ganglion, subneural gland, ttc. 
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to); it varies in form in most Asri- 
dians according to the genus and 
species, and in some cases in the 
in<lividiuil also. The function of the 
neural gland must still be regarded 
as doubtful. The secretion is formed 
by the degeneration an<l disintegra- 
tion of c('lls proliferated from the 
branchial 'valls of the duct or its branches. 

and no concretions are fouml. The 
ciliated funnel of the dorsal tubercle 
is a sense-organ, innervated !.>y a large nerve from the ganglion; 
it may be a sense-organ for testing the quality of the Avater entering 
the branchial sac. 

The single elongated pane lion in the median dorsal line of the 
mantle between the branchial and atrial siphons is the only nerve 
centre in A. mentula and most other Tunicata. Tt is the 
Nervoua degenerate remains of the anterior part of the cerebro- 

Syaiem. spinal nervous system of the tailed larAml Ascidian (.see 

below). The posterior or spinal part has entirely disappeared in 
most Tunicata. Jt persists, however, in the Append icniariidae and 
traces of it arc found in some Ascidians (r.g. Clavelina), The ganglion 
gives off distributory nerves at both cn(is. which run through the 
mantle to the neighbourhootl of the apertures. AA^herc 
divide and subdivide. The only sense-organs are 
Organa. pjgnient spots between the branchial and atrial lobes, 

the tentacles at the baseol the branchial siphon, the dorsal tubercle, 
and possibly the languets or dorsal lamina. These are all in a IoavIv 
developed condition. Nerve-endings have also been found in the 
endostyle. the peripharyngeal bands and other parts of the Avail of 
the pharynx. The larval Ascidians. on the other hand, have aax’ 11 - 
developed intracerebral optic and otic .sense-organs; and in some 
of the pelagic Tunicata otocysts and pigment spots or eyes are found 
in connexion with the ganglion. Atrial tentacles (Avhich may also 
be sensory) have noAv been found in a number of the gregarious 
Cynthiidae and PolystyeUdac. 

The mouth and the pharynx (branchial sac) have already been 
AH mmt described. The remainder of the alimentary canal 
is a bent tube which in A, mentula and most other 
i^nnmi. Ascidians lies embedded in the mantle on the left 
side of the body, and projects into the peribranchial caAity. The i 


oesophagus leaves the branchial sac in the dorsal middle line 
near the posterior end of the dorsal lamina (sec fig. 5, can). It 
is a short curved tube which leads ventrally to the large fusiform 
thick-walled stomach. The intestine emerges from the ventral end 
of the stomach, and soon turns anteriorly, then dorsally, and then 



Fig. io.--I)()rsal Tubercle and iieighliouring organs of A, mentula. 

Lettering as before. 

e^y, Epibranchial groove ; e,, prebranchial zone. 

po.steriorly so as to form a curve — the intestinal loop— open pos- 
teriorly. The intestine now curvc.s anleriorJy again, and froin this 
point runs nearly .straight forward as the rectum, thus completing 
a second curve — the rectal looj) open anteriorly (see fig. 3), The 
wall of the intestine is thick(*necl iub'rnally to form the typhlosole, 
a pad which runs along its entire length. 1‘he anus opens into the 
dorsal part of the peribranchial ca\ ily near to the atrial aperture. 
Tlic walls of the stomach an' glancliiiar; and a system of delicate 
tubules Avith dilated ends, wliich raniifu's over the outer Avail of the 
intestine and communicates Avith the cavity of the stomach by means 
of a duct, is ]*.robab]y a digestive gland, 

A ma.ss of large clear vesich's Avlhch occupies the rectal loop, and 
may extend over the adjacent Avails of the intestine, is a renal organ 
Avilhout a duct, h'acli vesicle is the modified remains 
of a part of the primitiA C coelom or body cavity, and is ^cratory 

formed of cells which eliminate nitrogf'noiis Ava.stc Organa. 

matters from the Vilood circulating in the nt'iglibouring blood 
lacunae and deposit them in the cavity of the vesicle, Avhere 
they form a concentrically laminated concretion of a yellowish or 
brown colour. These concretions coiuain uric acid, jind in a large 
.A.scidian are A ery numerous. The nilrugonou.s Avaste ]>roclucts arc 
thus depositeil aiid stored u]> in the rt'nal vesicles in j)lace of being 
excreted from the body. In otlicx Ascidians the renal organ may 
ditler from the above m its position and structure; but in no case 
has it an excretory dnet, unless the subneural gland is to be regarded 
as an additional renal organ. 

The heart is an elongated fusifonn tube placed on the ventral 
and posterior edge of the stomach, in a siiace (the pericardium) 
AA'hich is part of the original coelom or body cavity, the 
rejst of which exists intTcly in tin* form of lacunae and ^ ■ 

: of the caAuties of the re])roductive organs and renal 
ve.siclcs in the adult Ascidian. The a\\'i 11 of the heart is 
formed of a layer of ejutlielio-inuscular cells, the inner 
ends of which arc cross-striated; and Avaves of contraction pass 
along it from end to end, first for a certain number of beats in one 
tlircction and then in the other, so as to rev-erse the course of 
circulation ])eriodicaUy. At each end the heart is continued into 
a \'e.ssel (sec fig. t 1). Avhich is merely a large sinus or lacuna lined with 
a delicate endothelial layer. The sinus leaving the ventral end of 
the heart is calk'd the branchio-cardiac vessel,* and the heart itself 
is merely the diftcrentiated posterior part of this sinus and is there- 
fore a ventral a'csscI. The branchio-cardiac vessel, after giving off 
a branch Avhich, along with a corresjionding branch from the cardio- 
visceral vessel, goes to the test, runs along the ventral edge of the 
brancliial sac externally to the endostyle, and communicates 
laterally Avith the ventral ends of all the transverse vessels of the 
branchial sac. The sinus leaving the dorsal end of the heart is called 
the cardio-visceral vessel, and thi.s, after giving off to the test the 
branch above menrioned, breaks up into a numl^r of sinuses, which 
ramify over the alimentary canal and the other viscera. These 
visceral lacunae finally communicate Avith a third great sinus, the 


* On account of the periodic reversal of the circulation none of the 
vessels can be called arteries or veins. 
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vxsccro'branchial vetssel, which runs iorward along the dorsal edge 
of the branchial sac externally to the dorsal lamina and joins the 
dorsai ends of all the trans\'crse vessels of the branchial sac. Besides 
these tliree chief systems, there arc numerous lacunae in all parts 

dorsal 

at. hv. 

QA ^ cv 



w. ventral 

Fio. XI. — Diagram of the Blood Circulation in an Ascidian. The 
test is solid black. 

rtf, Atrial aperture. da, Dorsal aorta. 

hr. Branchial aperture. ///, Heart. 

bv, Branchio- visceral vessel. vi\ Ventral or branchio-carcliat 

eVi Cardio-visceral system. vessel, 

of the body, by moans of which anastomoses ar<' established between 
the different currents of blood. All those blood spaces and lacunae 
are to be regarded as derived from the blastocoele of the embryo, 
and not, as has been usually su|)])Osed, from the coelom (30). When 
the ht'art contracts vcntro-dorsally the euursc of tlie 
Cotfrss or circulation is as follows ; the blood wdiich is flowing 
Gircuiatioa* through tlie ve,ssels of tlie branchial sac is collected in 
an oxygenated condition in the branch! o- cardiac vessel, and, after 
receiving a stream of blood from the test, enters the licart {/it). 
It is then pr()i)clle(l from the dorsal end of the heart into the 
cardio-visceral vessels, and so rtiaches the test and digestive and 
other organs; then, after circulating in the visceral lacunae, it pas.Hcs 
into the branchio- visceral vessel in an impure condition, and Is 
distributed to the branchial vessels (fig. 11, aa) to be }iurilicd again. 
When the heart on the other hand contracts dorso-vcntrally, this 
course of the circulation is reversed. As the test receives a branch 
from each end of the heart, it follow's that it has afferent and eifereiit 
vessels whichever way the blood is flowing. In some Ascidians the 
vessels in the test become very numerous and their end branches 
terminate in swollen bulbs close under the outer surface of the test. 
In this way an accessory re.si>iralory organ is jirobably formed in 
the suj)erficial layer of the test. The blood corpuscles are chiefly 
colourless and amoeboid; but in most if not all Ascidians there are 
also some pigmcnt(?d corpuscles in the lilood. These arc generally 
of an orange or reddish brown lint, but may be o])a<iue white, dark 
indigo* blue, or even of other colours. Precisely similarly pigmentcjd 
cells arc found throughout the connective tissue of the mantle and 
other parts of the body. 

A, meniula is hermajihrocUte, and the n‘])roductive organs lie, 
with the alimentary canal, on the left sid<? of the body. Tlic ovary 
is a ramified gland which occupies the gn;ater j>art of 
the intestinal loop (see fig. 3), It contains a cavity 
^ctive which, along with the cavities of the testis, is derived 

urgaas. iroixi a part of the original coelom, and the ova are 

formed from its walls and fall when mature into the cavity. The 
oviduct is continuous witJi the cavity of the ovary and leads forwards 
alongside the rectum, finally ojiening near the anus into the ])cri- 
branchial cavity. The testis is comijosod of a great number of 
delicate branched tubules, which ramify over the ovary and the adja- 
cent parts of the intestinal wall, 'rhosc tubules terininalc in ovate 
sw'cllings. Near the commencement of the rectum the larger tubules 
unite to form the vas deferens, a tube of considerable size, which 
runs forwards alongside the rectum, and, like the oviduct, terminates 
by opening into the pcribranchial cavity close to the anus. The 
lumen of the tubules of the testis, like the cavity of the ovary, is a 
part of the original coelom, and the spermatozm are form(;cl from the 
cells lining the wall. In some Ascidians rcjiroductive organ.s are 
present on both sides of the body, and in others {Polycarpa) there 
are many complete sets of both male and female systems, attached 
to the inner surface of the mantle on both sides of the body and 
projecting into the pcribranchial cavity.' 


EmIsRYOLOGY* AND LiFE-HlSTORV 

We owe to W’. E. Castle (189b) the most complete account which 
has yet been given of the early stages of development in an Ascidian. 
His careful study of the cell lineage in dona has made it clear that 
some of the conflicting statements of his predecessors arose from 
incorrect orientation of the embryos. One of the most important 
of his conclusions is that the mesoderm of Ascidians, and probably 
that of the archaic Vertebrates, is derived from both primary 
layers, ectoderm and endoderm. Further, he finds that Ciona 
produces both ova and spermatozoa at the same time, but self- 
fertilization very rarely occurs. The eggs are laid just before dawn, 


' For structure of other forms, see below. 

3 For reproduction by gemmation see under Classification ** 
below. 


and tlie larva is hatched during the following night. Iho test cells 
adhering to the young homogeneous test have, it is now well known, 
no connexion with the cells found later in the adult test. The larvae 
are free-swimming for from one to several days. I’hey a\oid the 
light. The spermatozoon enters at the ventral hemisphere, and that 
point determines the median plane and tlic i>oslcrior end of the 
embryo. The ventral is the animal pole. The cleavage is from 
the beginning bilateral. The lirst cleavage jilane is vertical, and 
se^iarates the right and loft hah ts of thi' tMubryo. The four smaller 
dorsal cells w'ith yolk give rise to the i nd(Hleimal hemisjdicro; the 
four larger, nujre piolo])l;usinic, ct lls form the ventral ectodermal 
heniis]>here. 1'hc cells of the latter hemisphere divide more ra])idly, 
and form the future aboral surface. When the dorsal hemisphere 
has twenty-two cells the ventral has filly four. The gastriilation 
is a combination of ei>iI)oly and invaginaticin. 'I'ho ventral ectoderm 
grows over, so as to enveloj) the dorsal hemisphere, while the Ijitter 
.sillies dow'n and becomes saucer-shaped. In the ctmtie of thi doivsal 
surface ten cells form the future endoderin. Found these comes a 
ring of cells, the cliordamesench>'ine ring, from which the notochord 
and mesenchyme arise. Outside tliis ring is a row of cells, the 
neuro-muscular ring. I'he mf)re anterior of these cells form tln^ 
medullary plate, the more posti'rior the longitudinal musculature 
of the larva. The remainder ot llie cells (in tlie i i2'cell stage) form 
ectoderm. By growth at the anterior end the blastojuire gets pu.slu‘d 
)>osteriorly, and the anterior cluu'dii cells are covered ui>, and come 
to lie in the dorsal wall of tin' archenteion, sixti'en cells in two rows, 
one over the other. 'I'he blast oj)ori* closi s in the ])osterior part of 
the dorsal surface. In front of it is the medullary plate, with a eon* 
tinuation backwards at the .sides of the blast.oju)rc. This n?gion 
forms the trunk of the larva, the j)art posterior to it being drawn out 
to form the tail. Tlie chorda cells jmss back iuto the tail, while the 
mesenchyme cells shift forwards into the trunk. 'J'he mu.scle cells, 
cleriAod from (lie neuro- muscular ring, lie behind the blastoi)ort‘, 
and form the muscles of the tail. The closure of the medullary 
canal takes i>Iace from tlic blastopore forwards, and then the ner\'e 
cord is grown over l>y ectoderm. After closure of the blasfoj»ore 
the mesenchyme cells lie as lateral masses in the trunk; later they 
become the ]>lood cor]>iiscles and tlie mantle cells, &c. 

Castle also discusses some imporUini theoretical questions. Jle 
points out that, in Ciofia at k'nst, the chorda mesenchyme ring takes 
juirt along with endoderm in tlie primary invagination, and so 
belongs to the jirimary endoderm; wliile the vest of tlu-. mesoderm, 
the muscle cells of tlic neuro muscular ring, arc carried in by a 
secondary invagination, and belong to llui outer layer of the young 
gastrulu, or jirimary eetoderm. He considers that the chorda must 
be regarded as a mesodermal organ. He agrees with former obser- 
vers in seeing no trace of entcrocoele formation, and he doubts 
whether any Chordata are Juileroeru la. He docs not believe in 
distinguishing those Metazoa with a mesoderm from those witli a 
“ mescmehyine.'' He considers tiiat e mbryology gives no sui>port 
to the Aniu'lid hy])Oih(;sjs as to tin* origin ol Chordales. 

A long-continued discussion as to tlie origin, nature and fate of 
certain cells, the " testa-zellen," whic.li iiuilce tlieir ajipearanci; 
between thc! young embryo and its follicle (lig. m), has ended in 



(After Pizoii.) 

Fig. 12. — Portion of Mature Ovum of Ascidian, showing 
F, follicle, and /, r, " test-cells." 

practical agreement that these small cells are derived from the 
folUcle-ctdls, and have nothing to do with tin; test. In Saipa^ how- 
ever, certain follicle- cells enter the embryo, anrl jierform important 
functions in guiding the devoloimient for a time. 

In most Ascidians the eggs are fertilizer! in the pcribranchial 
cavity, and undergo most of their <levelopment befon? leaving the 
parent; in some cases, however, the eggs are laid, and „ . 
fertilization takes place in the surrounding water. The 
segmentation is complete and regular (fig. 13, A) and results in 
the formation of a spherical blastula, which then undergoes 
invagination (fig. 13, B). The embryo elongates, and the blastopore 
or invagination opening comes to be placed on the dorsal edge near 
the posterior end (fig. 13, C). The hypoblast cells lining the 
archenteron are columnar in form, while the epibla.st cells are more 
cubical (fig. 13, B, C, D). The dorsal surface of the embryo now 
becomes flattened and then dq)re8sed to form a longitudinal groove, 
extending forwards from the blastopore to near the front of the 
body* This " medullary groove " becomes converted into a closed 
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canal by its side walls growing up, arching over, and coalescing in 
the median dorsal line (hg. i.i, 13 ). This union of the laminae 
(lorstdes to form the neural canal commences at the posterior end 
behind the blastopore and gradually extends forwards. Conse- 
quently the blastopore comes to open into the posterior end of the 
neural canal (fig. 13, 1 >), while the anterior end of that cavity remains 
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( Xfu!)' kowalcvsky.) 

Fig. 13.— Stages in the Embryology of a Simple Ascidian. 

.\ to F, Longitudinal vortical sections of embryos, all placed 
with the dorsal surface uppermost and the anterior end at the right. 

A, Early blastula stage, during segmentation. 

B, Early gastrula stage. 

C, Stage after gastrula, showing commonconient of notochord. 

i>, LattT stage, showing formation of notochord and of neural 

canal. 

1£, Embryo showing body and tail and completely formed neural 
c.inal. 

F, Larva just hatched; end of tail cut off. 

G, Transverse section of tail of larva. 

aclp, Adhering pajullae of larva, nee, Neuronteric canal. 

(if, E])ib]astic (atrial) involution, oc, Ocular organ of larva. 

(lit. Auditory organ of larva. g, Gelatinous investment of 
Archenteron. embryo. 

Blastococlc. m, Muscle cells of tail. 

Blastopore. fw«, Mcscntcron. 

Notochord. me, Mesoderm cells. 

pp, Epiblast. nv, Cerebral vesicle at anterior 

If}’} Hypoblast. end of neural canal. 

tfc, Neural canal. 

open to the exterior. In this xvay the archenteron communicates 
indirectly with the exterior. The short canal leading from the 
neural canal to the archenteron is known as the ncurenteric canal 
(fig. T3, 1 ), nec). Previous to this stage some of the hypoblast cells 
at tilt* front edge of the blastopore and forming part of the dorsal 
wall of the archenteron (fig. 13, C, ch) have become separated olT. 
and then arranged to form an elongated band, two cells wide, under- 
lying the posterior half of the neural canal (fig. 1 3, D, E, c/t). This is 
the origin of the notochord. Outgrowths from the sides of the 
archemteron give rise to laterally placed masses of cells, which are 
the origin of the mesoblast. These masses show no trace of meta- 
meric segmentation. The cavities (reproductive and renal vesicles) 
which arc formed later in the mesoblast represent the coelom. 
Consequently the body cavity of the Tunicata is a modified form 
of cnterocoele. The anterior part of the embryo, in front of the 
notochord, now becomes enlarged to form the trunk, while the 
posterior part elongates to form the tail (fig. 13, E), In the trunk 
the anterior part of the archenteron dilates to form the mcscntcron, 
the greater part of which becomes the branchial sac; at the same 
time the anterior part of the neural canal enlarges to form the 
cerebral vesicle, and the opening to the exterior at the front end of 
the canal now closes. In the tail part of the embry'O the neural 
canal remains as a narrow tube, while the remains of the wall of the 
archenteron — the dorsal i)art of which becomes the notochord— are 


converted into lateral muscle bands (lig, 1 3, G) and a ventral cord 
of cells, which eventually breaks up to form blood corpuscles. 
As the tail grows longer, it becomes bent round the trunk of tlie 
embryo inside the egg-membrane. About this period the ^iblast 
cells begin to form the test as a cuticular deposit upon their outer 
surface. The test is at first devoid of cells and forms a delicate 
gelatinous in\-estment, but it shortly afterwards l>ecomcs cellular 
by the migration into it of test cells formeti ])y ])roliferation from 
the cpi])last.' 

The embryo is hatched about two or three days after fertilization, 
in the form of a tadpole-like larva, wliich swims actively through 
the sea by vibrating its long tail. The anterior end of r 

the body is provided with three adhering papillae (fig. 1 3, stare 

F, aelp) in the form of epiblastic thickenings. In the ^ ‘ 

free-swimming tailed larva the nervous system, formed from the 
walls of the neural canal, becomes considerably differentiated. I'lie 
anterior ])art of the cerebral ve.siclc remains thin- walled (fig. 13, F), 
and two unpaired sense-organs develop from its wall and project into 
tJic cavity. These are a dorsalJy and posteriorly placed optic organ, 
provided with retina, jugment layer, Jens and cornea, and a ventrally 
placed auditory organ, consisting of a large spherical partially 
pigmented otolith, attached by delicate hair-like processes to the 
summit of a hollow crista arousHca (fig. 13, F, au). The posterior 
part of the cerebral vesicle thickens to form a solid ganglionic mass 
traversed by a narrow central canal : this becomes the ganglion of 
the adult Ascidian. The wall of the neural canal behind the cerebral 
vesicle becomes differentiated into an anterior thicker region, placed 
in the posterior part of the trunk and having a superficial layer 
of nerve fibres, and a i)Ostcrior narrower part which traverses 
the tail, lying on the dorsal surface of the notochord, and gives off 
several pairs of nerves to the muscles of the tail. Just in front of the 
anterior end of the nervous system a dorsal involution of the epiblast 
breaks tlirough into the upturned anterior end of the mcscntcron and 
thus forms the mouth opening. Along the ventral edge of the mesen- 
teron, which becomes the branchial sac, the endostyle is formed as 
a narrow groove with thickened side walls. It probably corresponds 
to the median portion of the thyroid body of Vertebrata. A curved 
outgrowth from tlic posterior end of the mesenteron forms the alimen- 
tary canal (oesophagus, stomach and intestine), which at first ends 
blindly. An anus is formed later by the intestine opening into the 
left of txvo lateral epiblastic involutions (the atria), which rapidly 
become larger and fuse dorsally to form the pcribranchial cavit\\ 
Outgrowths from the wall of the branchial sac meet these epiblastic: 
involutions and fuse with them to give rise to the first formed pair 
of stigmata, which thus come to 0))en into the pcribranchial cavity; 
and these? alone correspond to the gill clefts of Amphioxus and tiie 
Vertebrata. 



Fig. 1 4. —Sketches of Ascidian Larvae. 

A, AscuUa\ S, Sfyela; M, Anurel/a; C, Compound Ascidian. 

Fig, 14 shows a few characteristic forms of Ascidian " tadpoles,” 
or free-swimming larvae. ,\ and S arc typical simple Ascidians ; 
M is the aberrant tailless form found in some Molgulidae\ and C is the 
larva of a typical compound Ascidian. 

After a short free-swimming existence the fully developed tailed 
larva fixes itself by its anterior adhering ])aj>illae to some foreign 
object, and then undergoes a remarkable series of retro- 
gressive changes, wliicli convert it into the adult ™***®’^* 
Ascidian. 'I'hc tail atrophie.s, until nothing is left but 
some fatty cells in. the posterior part of the trunk. The 
adhering 'j)apillae disappear and are re]}laced functionally by a 
growth of the test over neighbouring objects. The nervous system 
xvitli its sense organs atrophies until it is reduced to the single small 
ganglion, placed on the dorsal edge of the pharynx, and a slight 
nerve cord running for some distance posteriorly (van Beneden and 

S . Changes in the shape of the body and a further growth and 
jntiation of the branchial sac, pcribranchial cavity and other 
organs now produce gradually the structure found in the adult 
Ascidian. 

The most important points in connexion with this process oi 
development and metamorjihosis arc the following; (1) In the 

* Some of the first test cells are also probably derived from the 
epithelium of the egg follicle. 
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Ascidian embryo all the more important organs {p,g, notochord, 
neural canal, archentcron) are formed in essentially the same 
manner as they are in Amphioxus and other Chordata* (2) The 
free* swimming tailed larva |)Ossesses the essential characters of the 



( t’ l•om Tht Ctimbriiii^e Natural Hhioty, vol. vih, “ Fhhc.s,” &c. Ily permission of 
Mueniillnn Co., Ltd.) 

Fig. 15. — Metamorphosis of an Ascidian (modified from 
Ko\val<.‘vsky and others). 

A, Free-swimming tailed larva. B, The iiietamorphosiH — larva 
attached. C, Tail and nervous system of larva degenerating. 
I), Further degeneration and metamorxihosis of larva into E, the 
young fixed Ascidian. 

at, Atrial invagination. m, Mouth. 

ch, Notochord. ntes, Me.^enteron. 

hy, Hypoblast ctdls. nc, Neural canal. 

il intestine. 

nv, Neural vesicle with sense-organs. 



By peimiHiiton of 

i iG. x6.— -Sketch of the chief kinds of Tunicata found in the sea* 


(From TAt CtmAridgt Natural Nistory, vol. vii,, “ Fwhes/* &c, 
Mocmillan & Co. Ltd.) 


Chordata, inasmuch as it has a longitudinal skeletal axis (the noto- 
chord) separating a dorsally placed nervous system (the neural 
canal) from a ventral aliincntary canal (the archenteron) ; and 
therefore during this period of its life-history the animal belongs 
to the Chordata. (.^) The C'hordatv larva is more highly organized 
than the adult .^scidian, and therefore the changes by which the 
latt(T is produced from the former may be regarded as a proce ss of 
degeneration (31). The important conclusion drawn from all this 
is that the Tunicata are the degenerate descendants of a group of 
primitive Chordata (.see below). 

CLAfiSlFICATlON AND CHAKACTI-US OF GROUPS 
Okdkk I. — Lakvacka 

Frw-swimming pelagic forms provid<‘cl with a large locomoloiy 
nj)]»ondagc (the tail), in which there is a .ske letal axis (the urochord). 
A relatively large test (the " house ”) is formed with cbmmtarm 
great rapidity as a secretion from the ectoderm; it is 
fnerely a temporary structure, which is cast off and ^ 
Hijilaccd by another. The branchial sac is simply an enlarged 
pharynx with two vent al cili- 
ated openings (stigmata) leading 
to the exterior. I here is no 
separate peri I -ranchial cavity. 

The nervous system consists of 
a large dorsally j -laced ganglion 
and a long nerve cord, which 
stretches backwards over the 
I alimentary’' canal to reach the 
tail, along which it runs on 
the left side of the urochord. 

The anus o)>ens ventrally on 
the surface of the body in 
front of the stigmata* No 
reproduction bjr gemmation or 
metamorphosis is known in the 
life-histoiy. 

This is one of the most inter- 
esting groups (fig. i(j) of the 
Tunicata, as e* 4 s 
shows more com- 
pletely than anv of 
the vest the char- “™* 

actors of the original 
ancestral forms. It has 
undiTgone little or no 
degeneration, and con- 
8e(|uently corresponds 
more nearly to the lailcd- 
larval condition than to 
the adult forms of the 
other groups. 'J'he order 
includes a .single family, 
the Appcndiculariidae, 
all the n)cinbcrs of wdiich 
are minute and free- 
swimming. They occur 
on the surface of the sea 

in mo.st parts of the world. rhcypoH.scss the j>ower to form 
with great rai>idity an enormously large investing gelatinous 
layer (fig. 11), which corresponds to the test of other groups. 
This was first described by von Mcrleiis and 1 )y him named 
" Haus,"' It is only loosely attached to the body and is 
fre()uently thrown oil soon after its lormation and again 
reformed, H. Lohrnann has made a careful study of the 
mode of formation of this “ house " from certain large ecto- 
derm cells, the “ oikoplasts," and he considers that it 
probably fulfils the following functions ; Its complicated 
aj^Iiaratiis of pas.sages with partial scjita form a finely 
perforatf'd network, through which a relatively large volume 
of water is strained so as to entrap microscoj-ic food i)articlcs; 
it helps in locomotion by its hydrostatic eficct, and it is also a 
protection to the animal, which may esca])e irom enemies by 
throwing off the hou.se, which is many times its own .size. 
The tail in the Append iculariidae is attached to the ventral 
surface of the body (fig, 18), and usually points more or 
less anteriorly. The siijiposcd traces of vertebration in the 
muscle bands and the nerve cord are probably artifacts, 
and do not indicate true metameric segmentat on. Near the 
ba.se of the tail there is a distinct elongated ganglion 
(fig. iR, ng'). The anterior (ccreliral) ganglion has connected 
with it an otoryst. a pigment spot, and a tubular i>rocess 
opening into the branchial sac and rer>rcscnting the domal 
tubercle and associated parts of an ordinary Ascidian. The 
branchial ai'ortiire or mouth leads into the branchial sac or 
pharynx. There are no tentacles. The endostyle is 
short. There is no dorsal lamina, and the perinharyn- 
gcal bands run dorsally end posteriorly. The wall of the 
brancliial sac lias only two ciliated apertures (fig. 19). 
They are homologous with the primafry Htigmataof the typical 
and the gill clefts of vertebrates. They are placed 

xxvir. 13 



(After Fol.) 

Fig. 17. — Oifiophura cophoccvca 
in " liouse," seen Irom rip.bt bide, 
magnified six limes. The arrows 
indicate the cour.se of the water. 

Lateral reticulated parts of 
*' .1 iouse." 
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far baifik on the ventral surface, one on each aide of the 
middle line, and lead into short funnel-shaped tubes which 
open on the surface of the body behind the anus (hg. x6, 
These tubes correspond to the right and left atrial involutions 



Fig. i8. — Semi- diagrammatic view of Appendicularia from the 
right. 


o, Anus. 

at, One of the atrial apertures. 
app, Tail. 

hr, Branchial aperture. 
brs, Branchial sac. 
dt, Dorsal tubercle. 
find, Endostyle. 
h, Heart. " 

*, Intestine. 

m, Muscle band of tail. 

n, Nerve cord in body. 
n\ Nerve cord in the taU. 
ctf, Oesophagus. 

0/, Otocyst. 


o/.>, 

PP, 

ns, 

ng", 


50 , 


sg, 

St, 

ks, 


Ovary. 

J-'eripharjmfreal band. 

Cerebral ganglion. 

Caudal ganglion. 

Enlargement of nerve 
in fail. 

Sense-organ (tactile) 
lower lij). 

Ciliated aperture 
pharynx. 

Stomach. 

Testis. 

Drochord. 

its cut end. 


cord 
on 
j n 


which, in an ordinary Asciclian, fuse to form the peribranchial 
cavity. The heart, according to Lankester, is formed of two 
cells, which are placed at the opposite ends and connected by 
delicate contractile protoplasmic fibrils. The large ovary and testis 
are jdaced at the posterior end of the body. The remainder ot the 
structural details can be made out from figs. i8 and 19. 



Fjg. 19.— Transverse Section of Oikopleura\ anterior part of body 
and taiL 


At, Atrial passage. 
b^s, Blood sinus. 
br.s, Branchial sac (pharsmx). 
ec, Ectoderm. 
m, Endoderm. 


n. Nerve. 
nxh, Notochord. 
R, Rectum. 
sg, Stigma. 
t, Test. 


The family Appendiculariidae comprises amongst others the 
following genera: Oikopleura (Mertens) and Appendieulmrin 
(Cham.), in both of which the body is short and compact and the 
tail relatively long, while the endostyle is straight; Mfigaloecrcus 
(Chun) . containing M. ahyssorum, a huge deep-sea form from the 
Mediterranean (30 mm. long) ; Fritillaria (Quoy and Gaimard), in 
which the body is long and composed of anterior and posterior 
regions, the tail relatively short, the endostyle recurved, and an 
ectodermal hood is formed over the front of the body; and 
Kowalevskia (Fol), a remarkable form described by Fol (14), in 
which the heart and endostyle are said to be absent, while the 
branchial sac is provided with four rows of ciliated toolh-like 
processes. 

Order 11 , — Thaliacea 

Frcc-swiinming pelagic forms which may be either simple or 
compound, and the adult of which is never provided with a tail or 
a notochord. The test is i)crmancnt and may be cither 
well devcloj)ed or very slight. The musculature of 
the mantle is in the form of more or less complete circular bands, 
by the contraction of which locomotion is elfoctod. The brancliial 
sac has either two large or many small apertures, leading to a single 
p«;ribrancl\ial cavity, into which the anus opens, blastogene'sis 
takes place from a ventral endostylar stoiun. Alternation of 
generations occurs in the life-history, and may be complicated by 
polymorphism. The Thaliacea comprises two groups Cyclomyaria 
and Hemimyaria. 

Suh-oYdfiT I,- O'} ^clomyaria. 

Free- swimming pelagic forms which exhibit alternation of genera- 
tions in their hfodiistory but never form permanent colonies. The 
body is ca.sk shaped, with the branchial and atrial aper- 
tures at the opposite ends. The test is more or less well 
developed. The mantle has its musculature in the form " 
of circular bands surrounding the body. The branchial ^ 
sac is fairly large, occupying the anterior half or more of the body. 
Stigmata are usually present in its posterior part only. The peri- 
branchial cavity is mainly posterior to the branchial sac. The 
alimentary canal is placed vcxitrally close to the posterior end of the 
branchial sac. Hermaphrodite reproductive organs arc placed 
ventrally near the intestine. 

This group forms one family, the Doliolidae, including three 
genera, JJoliolutn (Quoy and Gaimard), Dolchinia (Korutneff) and 
A nc hi ilia (C. Vogt), 

Doliolum, of which about a dozen species are known from various 
seas, has a cask-shaped body, usually from 1 to 2 cm. in length. 
The terminal branchial and atrial apertures (fig. 20) are at 

lobed and the lobes are provided with sense organs. 

The test is very slightly developed and contains no • 

cells. I'he mantle has eight or nine circular muscle bands sur- 
rounding the body. The most anterior and posterior of the.se 
form lie branchial and atrial sphincters. The wide branchial 
and atrial aperture.s lead into large branchial and peribranchial cavi- 
ties, separated by the posterior wall of the branchial sac, which is 
pierced by stigmata; consequently there is a free passage for the 
water through the body along its long axis, and the animal swims by 
contractiag its ring-like muscle bands, so as to force out the contained 
water pfjstoriorly. Stigma ta may also be found (. n the lateral walls of 
the branchial sac, and in that case there are corresponding anteriorly 
^ected diverticula of the peribranchial cavity. There is a distinct 
endostyle on the ventral edge of the brandiial sac and a pcrii)haryn- 
geal band surrounding its anterior end, but there is no representative 
of the dorsal lamina on its dorsal edge. The oesophagus commence.? 
rather on the ventral edge of the posterior end of the branchial 
sac, and runs backwards to open into the stomach, which is followed 



Fig. 20. — Doltolum denticulatum, sexual generation, from 
the left side. Lettering as for fig. 18. 

Muscle bands. pbr^ P^branchial Gavity. 

ng, Nerve gao^on. nil, Atrial kHaes, 

sg. Stigmata. so. Sense organs. 

4gl, Svfbnatiral gland. brl, BraftcHiad lobes. 
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by « curved intestine openixig into the ^ribranchial cavity. The 
luimentary canal as a whole is to the right of the middle line. The 
hermaphrodite rc})roductive organs are to the left of the middle line 
alongside the alimentary canal. They open into the pcribranchial 
cavity. TIms ovary is nearly spherical, wnile the testis is elongated, 
and may be continued anb'rior) * lor a long distance. The heart 
is placed in the middle line ventrally, between the jiostcrior end of 
the endostyle and the oesophageal at>crture. The nerve ganglion 
Bes about the middle of the dorsal edge ol the body, and gives oh 
many nerves. Under it is placed the subneural gland, the duct of 
which runs forward and opens into the anterior end of the branchial 
sac by a simple aperture, sunroundod by the spirally tivisted dorsal 
end of the 2)eri3>haryngeai band (iig. 20, dt). 

The ova of the sexual generation produce tailed larvae; these 
develop into forms known as '* nurses/' which are asexual, and are 
^ . characterized by the ^^ossession of nine muscle bands, 

an auditory sac on the left side of the bcvly, a ventrally- 
o turn. Stolon near the heart, upon which buds arc j pro- 

duced and a dorsal outgrowth near the i)osterior end of the body. 
The nurse after i)roducing the buds beconiea a degenerate form with 
very wide muscle bands. I'lic buds give rise eventually to the sexual 
generation, which is polymorjdiic, having three distinct forms, in two 
of which the reproductive organs remain undeveloped. The bud.s 
while still very young migrate from their place of origin on the stolon, 
divide by fission, and become attacht?d to the dorsal outgrowdh of 
the body of the nurse, where they develop. 'I hc tliree forms pro- 
duced arc as follows: (1) Nutritive forms (tioiyliozooids), which 
remain permanently attached to the muse and serve to provide 
it with food; they have the bo<ly elongated dorso -ventrally, and the 
musculature is very slightly de\'eloi)cd. (2) Foster forms (phoro- 
zooids), which, like the preceding, do not become sexually mature, 
but, unlike them, are sot Irce as cask shajpcd bodies v\illi eight muscle 
bands and a ventral outgrowth, which is formed of the stalk by which 
the body was formerly united to the nurse. On this outgrowth 
the (3) forms (gonozooids) which become sexually mature arc attached 
while still young buds, and after the foster forms are sot free thc.se 
reproductive forms gradually attain their comidcte development 
and are eventually set free and lose all trace of their connexion 
with the foster forms. Tlwy resemble the foster ionns in having a 
cask -shaped body with eight muscic bands, but differ in having no 
outgrowth or process, and in liaving the reproductive organs fully 
developed.^ 

AmMtia, of which only one species is known, -4. mdra, from the 
Mediterranean, has the .sexual forms pennancnlly attached to 
.... 7>ortions of the dorsal outgrowth from the body of the 
unknown nurse. Tlic body is elongated dorso- ventrally. 
The test is well developed and contains branched cells. The mus- 
culature IS not so well developed as in Doliolum. There are two 
circular bands at the anterior end and two at the posterior, and two 
on the middle of the body. 7'he stigmata are confined to the 
obliquely placed posterior end of the branchial sac. The alimentary 
canaJ forms a U-shaped curve. The reproductive organs arc jilaced 
on the right side of the body. The life-history is still imperfectly 
known. As in the case of Doliohm the sexual generation is poly- 
mori;liic, and has three forms, two of which remain in a rudimentary 
condition so far as the reproductive organs are concerned. In 
Anchinia, however, the three forms do not occur together on one 
stolon or outgrowth, but are produced successively, the reproductive 
forms of the sexual generation being independent ol tne “foster 
forms " (see Barrois, 27). 

Sub-order — Hemimyaria. 

Froe-swimming pelai;ic forms which exhibit alternation of genera- 
tions in their life-history and in the sexual condition form colonies. 

The body is more or le.ss fusiform, with the long axis 
# ^ anterO'])6stcrior, and the brandual and atrial apertures 

nearly terminal, The test is well developed. The 
*”^*”** musculature of the mantle is in the form of a series of 
transversely-runnin ; bands, which do not form complete indepen- 
dent rings "as in the Cyclomyaria. The.se transverse muscles are 
probably to be rcrarded as branchial and atrial sphincters which 
have spread over tlie boily. The branchial and prriljranchial 
cavities form a continuoii.s space in the interior of the body, opening 
extcrnall}^ by the branchial and atrial apertures, and traversed 
obliquely from the dcisal and anterior end to the ventral and pos- 
terior by a long narrow va.scular band, which represents the dorsal 
lamina, the dorsal blood-vessel and tiic nei'^hbourinq part of the 
dorsal ed"c of the branchial sac of an ordinary Ascidian. The 
alimentary canal is placed ventrally. It may either be stretched 
out (ortho-enteric) so as to extend for some distance anteriorly, or — 
as is more usual— be concentrated (caryo-enteric) to form along with 
the reproductive or »ans a rounded opaque mass near the posterior 
end of the bodv known as the visceral mass or " nucleus." The 
embryonic development is direct, no tailed larva bein'' forn ed. 

This sub-order contains one family, the Salpidac inciudinr.> the single 
^ . genus Salp't (Forskal). which, however, mav be divided 

smpimo- ^ well-marked groupsof species — (i ) those, such as 

5. pimnata, in which the alimentar' canal is stretched out alon ? the 

^ For further details see Uljanin (28) and Neumann^ Doliolum, 
in Deutsch. Tuf-See Ejfpfid, <Jena, 1905). 


ventral surface of the body, and (2) those, such as 5. fusifomis (hg.ni, 
A), in wliich tlie alimcntsiy canal forms a con^iact glolmlar mass, the 
" nucleus," near the posterior end of the body, Aboutiiiteeii sipscie.s 



Fig. 21. “-^alpa runcinaUi-fusiformis. 

A, Aggregated form : pm, Knibryo; (lemmiparous stolon; m. 
Mantle; vise, Visceral mass (nucleus). B, Solitary form: 1*9, 
Muscle bands. Lettering as before. 





altogether arc known; they are nil pelagic forms and arc found in 
nefirly all seas. Each species occurs in two forma — the solitary 
asexual {proles soli tar ia) anti the 
aggre«;ated sexual {proles grcf^aria ) — 
which are usually quite unlike one 
another. The solitary form (iig. 21. 

B) gi\'cs rise by internal gemmation 
to a complex tubular stolon, which 
contains processes from all the more 
important oti'ans of the parent liody 
and which becomes segmented into 
a scries of buds or embryos. As 
the slolon clongatcH, the embryos 
near the free end which have become 
advanced in their development arc 
set free in groups, which remain 
attached together by processes of the 
test, each enclosing a diverticulum 
from the mantle so as to form 
' chain.s " (fig. 22). Each member 
of the chain is a Salpa of the sexual 
or aggregated form, and when mature 
may — cither still attached to its 
neighl)Ours or separated from them 
(fig! 21, A) — produce one or several 
embryos, which develop into the 
solitary Saipa. Thus tlie two forms 
alternate regularly. 

The more important points in the structure of a typical Salpa are 
shown in fig. 23. The branchial and atrial apertures arc at opposite 
ends of the body, and each leads into a large cavity, / 

the branchial and i>eribranchial .sacs, which are in free 
communication at the sides of the obliquely-running 
dorsal lamina or " gill." The test is well developed and adheres 
c.’o cly to the surface of the mantle. The muscle bands of the 
mantie do not completely encircle the body. They arc present 


I''io. 22. — ^Posterior part of 
solitary form of Salpa dama- 
creUica^mucronatat showing a 
chain of embryos nearly ready 
to be set free. 

gomt Young aggregated SaipM 
forming the cliain* 

St, Stolon, 
m, Muscle band of the mantie. 



Fig, 23. — Semi “diagrammatic representation of Saipa 
from left side. Lettering as before. 
amb, Embryo. riiickening of test over nucleus* 

m, Mantle. dl, Gill or branchia. 

Languct. i-ix, Muscle bands ol mantle* 


dorsally anil laterally, but the majority do not reach the ventral 
surface. In many neighbouring l^ands join in the median 
dorsal line (fig. 2z)> The anterior end of the dorsal lamina is pro- 
longed to form a prominent tentacular organ, the languet. projecting 
into the branchial sac. The nerve ganglion (which represents the 
ganglion of the Ascidian along with the subneural aianrl). dorsal 
lamina, pecq^iaryngeal bands and codoatyie, atn placed in theii 
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usual positions; but in place of any distinct subneural pfland there 
are two lateral neural glandular masses first described by Metcalf. 
These have no connexion with the ciliated funnel, but open by lateral 
ducts into the branchial caviar. Median and lateral eyes are also 
found in connexion with the gaii -lion. The large spaces at the sides 
ol the dorsal lamina (oiten called the gill or branchia of Salpa), by 
means ol which the cavity of the branchial sac is placed in free com- 
munication with the peribranchial cavity, are to be re arded as 
gigantic stigmata formed by the suppression of the lateral walls of 
the branchial sac. Fig. 23 represents an aggregated or sexual Salpa 
wliich was once a member of a chain, since it shows a testis and a 
developing embryo. The ova (always few in number, usually only 
one) appear at a very early period in the developing chain Salpa, 
while it is still a part of the gemiui])arous s'.tnlon in the body ol the 
solitary Salpa. This gave rik^ to the view put forward by iirooks 
(2 ), that the ovary really belongs to the solitary Salpa, which is 
therefore a female producing a series of males by asexual gemmation, 
and depositing in each 01 these an ovum, which will alterwards, when 
fertilized, develop in the body of the male into a solitary or female 
Salpa, This idea would of course entirely destroy the view that 
Salpa is an example of alternation of generations.' The sexual or 
chain Salpa, although really hermaphrodite, is always protogynous; 
i,(\ the female elements or ova are jiroduccd at an earlier period 
than the male organ or testis. This prevents self-fertilization. 
The ovum is fertilized by the spermatozoa of an older Salpa be- 
_ . another chain, and the embryo is far 

dev'cloi)mcnt belorc the testis is formed. 
orAaipM, jrollicular cells, known as kal5ntnmocytes, mo rale into 
the ovum and for a time play an important part in moulding the 
development and nourishing the blastomcres. At an early period 
in its development a j)art of the embryo becomes separated off, 
ulong with a part of the wall of the cavity in which it lies, to form 
the “ placenta," in which the rmbn;oriic and the maternal blood 
streams circulate in close ))roximity (or actually coalesce during one 
period) and so allow of the ])assagc of nutriment to the developing 
embryo. At a somewhat later stage a number of cells T)laced at the 
posterior end of the body alongside the future nucleus become filled 
up with oil-f:lobules to form a mass of nutrient material— the claeo- 
biast — which is used uj) later on in the development. Many sugges- 
tions have been made as to the homolo'jy of the clacoblast. The 
most probable is that it is the disap])caring rudiment of the tail 
found in the larval condition of most Ascidians. 

Addendum. 

The family Ortacnemitlae includes the single remarkable genus 
Octacnemus, found during the " Challenger " expedition, and first 
described by Moseley (29). It is now known in botli a 
solitary anf^ an aggregated form, and wms regarded by 
Herd man as a dcqi-sca representative of the ptlagic 
Salpid' e, possilily fixed; or, better, as related to the priniitivc fixed 
forms from which Salpidae have been derived. Metcalf, however, 
has showm that the aggregated form of 0. patagoniensis, which he has 
described, is more nearly related to the Clavclinidao amongst 
Ascidiacea. The body is 'somewhat discoid, with its margin pro- 
Ion ted to form eight taperiii,!; processes (fig. 24), on to wliich the 
muscle bards of the mantle ai'e continued. The alimentary canal 


Octaea§> 

mldae. 



a, 

At, 

br.Sf 

forms a compact nucleus (fig. 24, A) ; 
and the dorsal lamina is also reduced. 


Mouth. 

Oesophagus. 
Peribranchial cavity. 
Stolon. 


A, Solitary form (after Herdman). 13, Aggregated form (after 
Metcalf). 

Anus. W7. 

Atrial aperture. cr. 

Branchial sac. p.h/, 

Gill slit. sf, 

the endost^-le is very short; 
The reproduction and life- 
hist orv are entirely unlniown. Octacnemus hythius was found hy the 
" Challenger " expedition in the South Pacific at depths of 1070 and 
2160 fathoms, and Metcalf has since described a new species, O. 
patagoniensis from X050 fathoms off the Patagonian coast, in which 


there is an aggregated form (fig. 24, B) consisting of individuals united 
by a stolon composed of test and body-walls. 

Order III. — ^Ascidiacea 

Fixed or free-swimming simple or compound Ascidians which in 
the adult are never provided with a tail and have no trace of a 
notochord. The free-swimming forms are colonies, the . ... 

simple Ascidians being always fixed. The test is perina- 
nent and well developed ; as a rule it increases with the age of the 
individual. The branchial sac is large and well developicd. Its 
walls are perforated by numerous slits (stigmata) opening into 
the peribranchial cavity, which communicates with the exterior by 
the atrial aperture. Many of the forms reproduce by gemmation, 
and in most of them the sexually produced embryo develops into a 
tailed larva. 

The Ascidiacea includes three groups — ^the simple Ascidians, the 
compound Ascidians and the free-swimming colonial Pyrosoma, 

Sub’Order i.^Ascidiae simplices. 

Fixed Ascidian.s, which arc solitary and very rarely reproduce by 
gemmation; if colonics are formed, the members are not buried iu 
a common investing mass, but each has a distinct test 
of its own. No strict line of demarcation can be drawn 
between the simple and the compound Ascidians, and ^•®'™*** 
one of the families of the former group, the Clavelinidae (the 
social Ascidians), forms a transition from the typical simple 
forms, which never reproduce by gemmation, to the compound forms, 
which always do. The Ascidiac Simphccs may be divided into tlie 
following families ; — 

Family I., —Simple Ascidians which reproduce by 

gemmation to form small colonie.s in which each ascidiozooid has a 
dititinct test, but all are connected bj'- a common blood sj'-.stem, and 
by prolongations ol " opicardiac tube.s " from the branchial sacs. 
Buefs formed on stolons which are vascular outgrowths from the 
posterior end of the body, containing prolong ations from the ecto- 
derm, mesoderm and endoclerm of the ascidiozooid. Branchial sac 
not folded; internal longitudinal bars usually absent; stigmata 
straight; tentacles simple. This family contains, amongst others, 
the following three genera : Ectcinascidia (Herdman), with internal 
lon.gitudinal bars in branchial sac; Clavelina (Savigny), with intestine 
extending beliind branchial sac; and Petophofa (Wiegmann), with 
intestine alongside branchial sac. 

Family //., Ascidiidac. — Solitary fixed Ascidians with gelatinous 
test; branchial aperture usually ciglit-lobcd. atrial aj)crlurc usually 
siX'lobed. Branchial sac not folded; inlernol lon,.:itudinal bars 
usually present ; stigmata straight or curved ; tentacles simple. This 
fanuly is divided into three sections : — 

Sub-family r, Hypobythinae. — Branchial sac with no internal 
longitudinal bars. One genus, Hypobythius (Moseley). 

Sub’ family j, Ascidinac . — Stigmata straight. Many genera, oi 
which the following are the more important: Cio 7 ia (i'icniing), 
dorsal languets present; Ascidia (Linnaeus, — Phallusia, Savignjd, 
dorsal lamina present (sec figs. 1 to 10); Hhodosoma (Khrcnlierg), 
anterior part of test modified to form operculum; Abyssascidia 
(Herdman), intestine on right side of braucnial sac. 

Sub- family j. Stigmata curved. Three chief 

genera ; Corella (Alder and Hancock), test gelatinous, body sessile; 
Corynascidia (Herdman), test gelatinous, body pedunculated; 
Chelyosoma (Drod. and Sow.), test modified into horny plates. 

Family III., Cynthiidae, — Solitary fixed Ascidians, usually 
with leathery test; branchial and atrial apertures both four-lobed. 
Branchial sac longitudinally folded (fig. 26); stigmata straight; 
tentacles simple or compound. Tliis family is divided into three 
sections ; — 

Sub-family /, Not more than four folds on each side 

of branchial sac (fig. 26, S) tentacles simple. The more important 
genera are : Siyela (Macleay), stigmata normal, and liathyoncus 
(Herdman), sti^ata absent or modified. 
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(Afior Herdman, “(TW/frV/.crr" Ktpori.) 

Fig. 23. — Culeolus willentoesi, 

A, Entire body, natural size. B, Part of branchial sac magnified. 

br /, Slight fold of branchial sac. 
atf Atrial aperture. i /, Internal longitudinal bar. 

hr. Branchial aperture n»/i, Mesh. 

pedf Peduncle. sp, Calcareous spicules in vessels. 

fr, Transverse vessels. 
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Sub-jamily a, Cynihinae, — More than eight folds in branchial 
sac (fig. 26, C); tentacles compound; body sessile. The chief genus 
is Cynthia (Savigny), with a large number of species. 

Sub-family j, BolUninae, — More than eight folds in branchial 
sac; tentacles compound; body pedunculated (fig. 25, A). Tne 
chief genera arc : Boltenia (Savigny), branchial aperture four-lobed, 
stigmata normal; and Cuieolus (Herdman)) branchial aperture 
with less than four lol)es, stigmata absent or modified (fig. 25, I>). 
This last is a deep>sea genus discovered by the Challenger 
expedition (see 17). 

Family IV,, Mclgulidae, — Solitary Ascidians, sometimes not 
fixed; branchial aperture six-lobed, atrial fourdobed. Test usually 
incrusted with sand. Branchial sac longitudinally folded ; stigmata 
more or less curved, usually arranged in spirals; tentacles compound. 
The chief genera arc : Mol^ula (Forbes) , with distinct folds in the 
branchial sac, and Eugyra (Aid. and Hanc.), with no distinct folds, 
but merely broad internal longitudinal bars in the branchial sac. 
fn .some of the Molgulidae (genus Anurella, Lacase-I^uthiers, 20) 
the embryo (fig. 14, M) does not become converted into a tailed 
Isrva, the development being direct, without metamorphosis. The 
embrjm when hatched assumes gradually the adult structure, and 
never shows the features characteristic of larval Ascidiaiis, such as 
the urochord and the median sense-organs. Bourne has described 
an aberrant Molgulid, Oliqotvcma, from the Loyalty Islands, with 
a reduced branchial sac and enlarged pinnate muscular branchial 
lobes, apparently used for catching food 1 




20. — Diagrams showing Transverse Sections of Typical 
Branchial Sacs. 


A, Unfolded type. S, Styela, with four folds on each side, 

C, Cynthia, with eight folds on one side and seven on the other, 
D.L., Dorsal lamina; End, endostyU; I, JJ, &c,, folds. 



Fig. 27. — Types of Stomach amongst Compound Ascidians. 
P, Plain. F, Folded. A, Areolated. 

f. Intestine; ca, oesophagus; st, stomach. 


Figs, 26 and 27 illu.strate some details of structure of branchial 
sac and of stomach in various simple and comijound Ascidians, 
which are made use of in classification, and in the definitions of 
genera and larger groups. 

Sub-Order s, — Ascidiae Compositae, 

Fixed Ascidians which reproduce by gemmation, so as to form 
colonies in which the ss^idiozooids are buried in a common invest- 
- - ing mass and have no separate tests. Thi.s is probably 

a somewhat artificial assemblage formed of tw'O or 
AMctmmnt, three groups of Ascidians which produce colonics in 
which the ascidiozooids are so intimately united thfit they possess 
a common test or investing mass. This is the only character which 
distinguishes them from the Clavelinidac, but the prorerty of repro- 
ducing by gemmation separates them from the rest of the Ascidiae 
Simplices. The Ascidiae Com^iositae may be divided into seven 
families, which fall into two wcll-marUed groups: (i) the Chalaro- 
somata, including the first five families, with extended body, divided 
into two or three regions, and more nearly related to the Clavelinidae; 
and (2) the Pectosomata, including tlie Bot^llidae and Polystyelidae. 
with a compact body, not div ided into ret, ions, and evidently related 
to the Cynthiidae amongst simple Ascidians. 

Family Disfowtrfa«.-— AsciVliozooids divided into two regions, 


thorax and abdomen; testes numerous; vas deferens not spirally 
coiled. The chief genera are : Distoma (Gaertncr) ; Distaplia (Della 
Valle); Coiclla (Herdman), foruili^ a pedunculated colony (see fig. 
28, A) in which the ascidiozooids develop incubatory pouches, 
connected with the pcribranchial cavity, m which the embryos 
undergo their development (17); and Chondrosiachys (Macdonald). 

Family IL, CoeloLormidae — Colony not fitted, having a large 
axial cavity with a terminal aperture. Branchial apertures five- 
lobed. Th’s includes one species, Coclocormus huxleyi (Herdman), 
which is, iii some respects, a transition form between the ordinary 
compound Ascidians Distomidac) and the Ascidiae Luciae 
{Pyrosom,), 

Family III., Didcmnidae. — Colony usually tliin and incrusting 
test containing stellate calcareous spicules. Testis single, large; 



(Aftei Httrdmun, ** C/iai/eftgir" AVA»#7'.) 

Fig, 28. — Colonies of Ascidiae Compositae. (Natural size.) 

A, Colella quoyi, D, Botryllus, showing arrangement 

B, Leptoclinum neglectum. of ascidiozooids in circular 

C, Pharyngodictyon mirabile. systems, each of which has a 

central common cloaca. 

vas deferens spirally coiled. The chief genera SLTe—Didemnum 
(Savigny), in which the colony is thick and fleshy and there are 
only three rows of stigmata on each sirlc of the branchial sac; 
and Leptoclinum (Milne- Edwards), in which the colony is thin 
and incrusting (fig. 28, B) and there are four rows of .stigmata on 
each side of the branchial sac. 

Family IV „ Diplosomidae,' -Tesii reduced in amount, rarely 
containing spicules. Vas deferens not spirally coiled. InDiplosomu 
(Macdonald), the most important genus, the larva is gcmmiparoiis. 

Family V., PolyclMaae. — Ascidiozooids divided into three 
regions- thorax, abdomen and post' abdomen. Testes numerous; 
vas deferens not spirally coiled. The chief genera arc ; Pharyngo- 
dictyon (Herdman), witii stigmata absent or modified, containing 
one species, Ph. mirabile (fig. 28, C), the only compound Ascidian 
known from a depth of 1000 fathoms; PolycHnum (Savigny), with 
a smooth-walled stomach; ApHdium (Savigny), with the stomach 
wall longitudinally folded (/)g. 27); and Amaroucium (Milric- 
£d wards), in which the ascidiozooirl has a long post-abdomen and 
a large alrinl langiiet. 

Family VI., HotvyHidae. — Ascidiozooids having the intestine 
and rq)rodijctive organs .alongside the branchial sac. Dorsal lamina 
present; internal longitudinal bars present in branchial sac. The 
chief genera are : hoiryllurj ((lacrtn. and Pall.), with simple stellate 
systems (fig. 28, D), and Hotrylloides (Mil ne-JCd wards), with elongated 
or ramified systems. It is well known that in the family 1 otiyllidae, 
amongst compound A.scjrjjans, the ectodermal vessels containing 



(After Pizon.) 

Fio. 29. — Young Colony of Botryllus, showing Buds and Ampullae 
a, Ampullae; Bj, Bj, B4, Successive generations of buds; 
e. Stomach; i. Intestine; vp. Vessels 01 the test 
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b]!ood, Dvhich ramif}^ through the common test and serve to connect 
the vascular systems of the various members of the colony, have 
numerous large ovate dilatations, the ampullae, npon their terminal 
twigs (fig. 29). Various functions have been assigned to these 
ampullae in the past, and Bancroft has shown that in addition to 
acting as storage reservoirs for blood, organs for the secretion of 
test matrix, and accessory organs of re^iration, they arc also organs 
for blood propu Ision. The ampullae execute co- ordinated pulsatmns, 
the co-ordination being due to variations in the blood -pressure. 
It was actually found that the ampullae could keep up the circular 
tion for some time in a portion of a colony independently of the 
hearts of the ascidiozooids. All the hearts in a colony of Botryllus 
contract simultaneously and in the same direction. l‘he reversal 
of the circulation may be regarded as due to the engorgement of 
the ampullae in the superficial parts of the colony. These when 
distended overcome the resistance of the heart's action, and cause 
it to stop and then reverse. 

Family VIL, Pofystyelidae. — Ascidiozooids not grouped in sys- 
tems. Branchial and atrial apertures four-lobcd. Brancliial sac 
may be folded; internal longitudinal bars present. The chief 
genera are : Tkylacium {Caru8),with a.scidiozoouls projecting above 
general surface of colony; Goodsiria (Cunningham), with ascidiozooids 
completely imbedded in investing mass; aud Chorisocormus (Herd- 
man), with ascidiozooids united in little groups which arc connected 
by sterns. Several of the species show transitions between the 
other Poly sty elidae and the S^elinae amongst simple Ascidians. 

Gemmation and Growth of Coloniea.-- A number of new obser- 
vations have been made in recent years upon the budding of com- 
pound Ascidians, some of which are very puzzling and contradictory 
in their results. Metschnikolf, Kowalevsky, Giard, Hjort, Pizon, 
Secliger, Rittor, van Beneden and Julin have all in turn added to 
our knowledge of the details of development and life-history, of 
the various processes of gemmation and of the formation of colonies. 
It is impossible as yet to reconcile all the conflicting accounts, but 
the following points at least seem jirctty clear. 

Gemmation may l>c very different in its details in closely related 
compound Ascidians. There are, however, two main types of 
bud^g, to one or other of which most of the described methods 
may be referred. There is first the “ stolonial ' or " cpicardiac " 
type, seen in the Chalarosomata, typically in Distomidac and 
Polycliniilae, and comparable with the gemmation in Clavelinidae, 
Pyrosomidae and Thaliacea outside this group. Secondly, there 
is the “ parietal " or " peribranchial " type, seen in the Pectoso- 
mata, typically in the Botryllidac. The remarkable process of 
gemmation seen in the families Didomnidae and Diplosoiiiidac may 
probably be regarded as a modification of the stolonial type. The 
double embryo in the Diplosomidae is probably to be mterproted 
as precocaous budding (rather than as embryonic fission), due to 
acceleration in development (tachygencsis). The type of budding, 
and even details such as the length of the stolon, have much to do 
with difierenccs in the nature and appearance of the colonics pro- 
duced. The stolon, which has a wall continuous with the body-wall 
of the parent, contains an endodcrmal clement in the form of the 
so-called " cpicardium,*' and also a prolongation of the ovary, or 
at least a string of migrating gcrm-cells, so that the reproductive 
elements are also haxided on. Still, it is clcai' from recent researches 



(After Pixon.) 

Fio. 30.— Young buds of Botryllus sectioned to show the separation 
of the branchial iyb) from the peribranchial (cp) cavities. 

oz', Dorsal tube. gA, Germ cells, 

m. Mesoderm cells. ect^ Ectoderm. 

that the development of the bud (blastozooid) and that of the embryo 
(oozooic^ do not proceed along parallel lines. It is impossible to 
harmonize the facts of gemmation with the germ-layer theory, 


and attempts to explain budding in Ascidians as a process of re- 
generation, by which the organs of the parent or their germ-layers 
give rise to the corresponding organs in the bud, have signally failed. 

Figs. 29 and 30 show the buds in the BotrylliJae, after Pizon, 
who has followed day by day the changes of growth in young colonies 
of Botryllidae, tracing the rise of successive generations of buds 
and the degeneration of tlieir parents. The buds are parietal^ 
arising from the wails of the ])ei'ibranchial cavities (fig. 29), and at 
an early period they acquire the structure shown in fig. 30, where 
there arc two vesicles undergoing further subdivision and differentia- 
tion, but investigators still difier as to whether the inner, which 
gives rise to the branchial sac and alimentary canal, is not produced 
along with the outer from the ectoderm of the parent. 

A remarkable case of polymorphism has been found by M. Caullery 
in the buds of the compound Ascidian Colella, Some of the buds 
have an abundant store of reserve materials in their 
outer layer of cells, while others are without this supply. 

The former are placed deq^Jy in the stalk, develop slowly, 
and probably serve to regenerate the colony when the 
head portion has been removed or has died down. In 
these cases where the ectoderm has taken on the function 
of storing the reserve material, it is found that all tl>e 
organs cf the bud are formed from the cells of the endodermic vesicle. 
The first ascidiozooid of the colony produced by the tailed larva 
does not form sexual reproductive organs, but reproduces by gemma- 
tion so as to make a colony. Thus there is alternation of generations 
in the life-history. In the most completely formed colonies {e,g* 
Botryllus) the ascidiozooids are arranged in groups (systems or 
coenohii), and in each system are i>laced with their atrial apertures 
towards one another, and all communicating with a common 
cloacal cavity which opens to the exterior in the centre of the system 
(fig. 28, D). 


Sub'Order — Ascidiae Luciae, 

Free- swimming pelagic colonies having the form of a hollow cylinder 
closed at one end. The ascidiozooids forming the colony are em- 
bedded in the common AacldlM» 
test in such a manner 
that the branchial 
apertures open on the outer surface 
and the atrial apertures on tlie 
inner surface next to the central 
cavity of the colony. The ascidio • 
zooids are produced by gemmation 
from a rudimentary larva (the 
cyathozooid) developed sexually. 

This sub-order includes a single 
family, the Pyr/somdac, contain- 
ing one well-marked 
genus, Pyro soma 
(Peron), with half a 
dozen species. They 
are found swimming near the sur- 
face of the sea, chiefly in tropical 
latitudes, and arc brilliantly phos- 
pliorescent. A fully de velojjcd Pyro~ 
soma colony may be from an inch 
or two to upwards of twelve feet in 
length. The shape of the colony 
is seen in fig. 31 . It tapers slightly 
towards the closed end, which is 
rounded. The opening at the 
opposite end is reciuccd in size by 
the presence of a membraamis 
prolongation of the common test 
(fig. 31, B), The branchial aper- 
tures of the ascidiozooids arc placed 
upon short papillae projecting from 
the general surface, and most of 
the ascidiozooids have long conical 
processes of the test projecting 
outwards beyond their bninchial 

apertures (figs. 31, 3* Md 33)- 

There IS only a M^le layer o£ b. End view of open extrenjty. 
ascidiozooids in the Pyrosoma 

colony, as all the fully developed ascidiozooids are placed 
with their antero-posterior axes at right angles to the surface 
and communicate by their atrial apertures with the central 
cavity of the colony (fig. 32). Their dorsal surfaces are turned 
towards the open end of the colony. The more important points 
in the structure of the ascidiozooid of Pyrosoma arc shown in ng. 33. 
A circle of tentacles, of which one, placed ventrally (fig, 33, f«), 
is larger than the rest, is found just inside the branchial ai^rture. 
From this point a wide cavity, with a few circularly placed muscle 
bands running round its wa&s, leads back to the large branchial 
sac, which occupies the greater part of the body. The stigmata 
are elongated transversely and crossed by internal longitudinal 
bars. The dorsal lamina is represented by a series of eight languets ( 0 . 
The nerve ganglion (on which is placed a small pigmented sense 
organ), the subneural gland, the dorsal tubercle, the peripharyngeal 



Fig. 31. — Pyrosoma elegans* 
(Natural size.) 

A, Side view of entire colony . 
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bands, and the endostyle are placed in the usual positions. On 
each side of the anterior end of the branchial sac, close to the 
peripharyngeal bands, is a mass of rounded gland cells which are 
the source of the phosphorescence. The alimentary canal is placed 



(Partly after Savigay.) 

Fig. 32. — Part ol a Longitudinal Section through wall of PyfOSQfna^ 
showing arrangement of ascidiozooids, magnified, 
of. Atrial apertures. ew, Embryos in various stages. 

hr. Branchial apertures. f, Test, 

ore, Young asciciiozooid of a future t.p, Processes of test, 
colony produced by budding 6r.f, Branchial sac. 
from try, cyathozooicl. y.ar, Young ascidiozooid. 


posteriorly to the branchial sac, and the anus opens into a large 
peribranenial (or atrial) cavity, of which only the median posterior 
part is shown (pM,) in fig. 33. The reproductive organs are developed 
111 a diverticulum of the pcribranchial cavity, and consist of a lohnd 
testis and a single ovum at a time. The development takes place 
in a part of the pcribranchial cavity (hg. 32, em). The segmentation 
meroblastic, and an elongated embryo is formed on 
surface of a mass of yolk. The embryo, after tho 
Momm/" formation of an alimentary cavity, a tubular nervous 
^ system, and a pair of laterally placed atrial tubes, divides 
into an anterior and a posterior part. The anterior part then segments 
into four pieces, which afterwards develop into the first ascidiozooids 
of the colony, while the posterior part remains in a rudimentary 
condition, s>s the “ cyathozooid it eventually atrophies. As the 
four ascidiozooids increase in size, they grow round the cyatho- 
zooid and soon encircle it (fi?. 32, asc and cy). The cyothezooid 
absorbs the nourishing yolk upon which it lies, and distributes it 



(Partly after ICefenteia.) 

Fto. 33.— Mature A.scidiozooid of Pyposoma, from left side. 
Lettering as before. 

s.in, Cellular mass, the seat of 111.6, Muscle band. 

phosphorescence. n,fl, Subncural gland. 

c.m\ Posterior cellular mass. pig, Pigment spot on ganglion, 

(^emmiparous stolon* t.p, Process of test. 


to the ascidiozooids by means of a heart and system of vessels which 
have been meanwhile formed. When the cyathozooid atro|diies 
and is absorbed, its original atrial aperture remains and deepens 
to become the central cavity of the young colony, which now consists 
of four ascidiozooids placed in a ring, around where the cyathozooid 
was, and enveloped in a common test. The colony gradually 
increases by the formation of buds from these four original ascidio- 
zooids. 

Phylogkny 

The accompanying diagram (fig. 34) shows graphically the probable 
origin and course of evolution of the various groups of Tunicata, 
and therefore exhibits their relations to one another 
much more correctly than any system of linear 
classification can do. 1 'hc ancestral Proto-Tunicata are here 
regarded ^ as an ofishoot from the Proto^Chordata-*the common 



Fig. 34. 


ancestors of the Tunicata (Urochordaju Amphioxus (Cephalochorda) 
and the Vertebrata. The ancestral Tunicata were probably frcc- 
swimming forms, not very unlike the existing Appendiculariidae, 
and are represented in the life-history of nearly all sections of the 
Tu;iicata by the tailed larval stage. The Larvacea arc tho first 
ofishoot from the ancestral forms which gave rise to tlie two lines 
of descendants, the I^oto-l'haliacca and the Proto* Ascidiacea. 
The Proto-Thaliacca then split into the ancestors of the existing 
Cydomyaria and Hemimyaria. The Proto- Ascidiacea gave up 
tnoir pdagic mode of life and became fixed. This ancestral process 
is repeated at the present day when the free- swimming larva of 
the simple and compound Ascidians becomes attached. The Proto- 
Ascidiacea, after the change, are probably most nearly represented 
by the existing genus Clavclina. Tlicy have given rise directly 
or indirectly to the various grouj>8 of simple and compound Aacidians 
and the I^yrosomidae. Tlje.se groups form two lines, which appear 
to have cu verged close to the position of the family Clavelimdae. 
The one line leads to the more tyr>ical compound Ascidians, and 
includes the Polyclinidae, Distomicfac, Didemnidac, Diploaomidao, 
Coelocormidac, and finally the AscidJae Luciao or Salpitormes. 
The second line gave rise to tlic simple AscidiaowS, and to the Botryl- 
lidac and Polystyclidae, which arc, therefore, not closely allied to 
the other compound Ascidians, The later Proto- Ascidiacea were 
probably colonial forms, and gemmation was retained by the Clave- 
iinidac and by the typical compound Ascidians (Distomidae, &c*) 
derived from them. The power of forming colonics by budding 
was lost, hov/ever, by the primitive simple Ascidians, and must, 
therefore, have been regained independently by the ancestral forms 
of the Botryllidac and the Polystyelidae. If this is a correct inter- 
pretation of the course of evolution of the Tunicata, we amve at 
the following important conclusions. (1) The Tunicata, as a whole, 
form a degenerate branch of the Proto -Chordata; (2) the Ascidiae 
Luciae (Pyrosomc^) are much more closely related to the typical 
compound Ascidians than to the other pelagic Tunicata, viz. the 
Larvacea and the Thaliacea; and (3) the Ascidiae Compositae form 
a polyphyletic croup, the sections of which have arisen at several 
distinct points from the ancestral simple Ascidians. 
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to be regarded as very degenerate Vertebrata (see 31), 
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TUNICLE (Lat. tunicella), a liturgical vestment of the Christian 
church, proper to subdeacons. It is practically the same vest- 
ment as the dalmatic {q.v.). 

TUNING FORK* a small bar of cast .steel with tolerably 
defined edges, bent into a fork with two prongs, with a handle 
of the same metal extending from the bend of the fork and 
.serving as a sound-post to transmit the vibrations to any 
resonance board or body convenient for reinforcing the sound. 
The fork is set in vibration by striking one of the prongs against 
a hard substance, or pressing the prongs together if they arc 
light ones, or if heavy drawing a bow across. The tuning 
fork was invented by John Shore, royal trumpeter in 1711, 
sergeant trumpeter at the entry of George I. in 1714. and lutanist 
to the Chapel Royal in 1715. It is used for determining musical 
pitch (see Pitch), and also in certain physical (jxperiments 
(see Sound). 

TUNIS, capital of Tunisia, the largest city in North Africa 
outside Egypt, in 36'’ 48' N., 10® 12' E. Tunis is situated on 
an isthmus between two salt lakes, the marshy Sebkha-el- 
Sejumi to the .south-west, and the shallow el-Bahira (little sea), 
or Lake of Tunis, to the north-east. An arlificially deepened 
channel through the Bahira into the Gulf of Tunis has converted 
the city into a seaport (see below). North-west and south-west 
the city is commanded by hills, on which are forts, that on 
Sidi bel Hassan to the south dating from the middle ages. The 
city, which w^as formerly strongly fortified, is built in the shape 
of an amphitheatre, with the kasbah, or citadel, at its highest 
point. The old town (Medina), the walls of which have in 
great part disappeared, lies between two suburbs, the Ribat-tl- 
Sowika on the north and the Ribat Bab-cl-Jezira on the south. 
These suburbs were also surrounded by a wall, now pulled 
down, leaving the gates of the city isolated. An outer wall, 
however, encloses the Medina and its suburbs. Beyond the 
Bab-cl-Bahar (sea-gate), now called Porte de France, on the 
level ground by the Bahira, is the marine town, or Quanier 
Franc, built since the French occupation in 1881. No attempt 
has been made by the French to modernize the ancient city. 

The European Quarta\ — From the landing stage a short street 
leads into the broad Avenue Jules Ferry or de la Marine running 
east to west and ending in the Place de la Residence, on the 
north side of which is the Roman Catholic cathedral and on 
the south side the palace of the French resident-general, with 
a large garden. Tlie main thoroughfare is continued west- 
wards by the Avenue de I'rance, which leads to the Porte de 
Franre. Beyond tlie gate is the small Place de la Bourse, 
in which is the British consulate. From the Porte electric 
trams run to the harbour and also in a circle round the native 
city* From the Place de la Residence cross-roads run north 


and south. The northern road, the Rue de Rome, led to the 
Gare du Nord, the station for Carthage, Goletta and La Mar^. 
lliis line was replaced in 1908 by an electric tramway built 
along the northern bank of the canal connecting Tunis and 
Goletta. The southern road, the Rue-es-Sadikia, leads to the 
Gare du Sud, the station for Susa, Kairawan, &c., and also for 
Algiers. The Avenue Jules Ferry is intersected by a north-to- 
south street running in a straight line over two miles. The 
northern section is called the Avenue de Paris; the southern 
Avenue de Carthage. By these avenues, served by electric 
trams, access is gained to the suburbs of the city. In the 
Avenue de France or Avenue Jules Ferry are the chief hotels 
and cafes, the casino-theatre, the principal banks and the 
finest shops. In the Rue dTtalie, running south from the 
Avenue de France, are the post office, market buildings, and 
French Protestant church. There is an English church in the 
Rue d’E.s])agne. Behind the cathedral is a disused cemetery 
with a chapel, where the Christian slaves are supposed to have 
worshipped. The coffins in the vaults have been removed to 
the Chapel of St Louis at Carthage. Among them was that 
of M. de Lcsseps, French consul-general (d. 1832), father of 
the maker of tlie Suez Canal. Next to the cemetery is the old 
Greek church. North of the Avenue de France is a district, 
inhabited chiefly by Maltese, which has obtained tlie name of 
Malta-es-Segheira (Little Malta). 

The Native Town . — To the visitor from Europe the attraction 
of Tunis lies in the native city, where, in the Rue al Jezira, 
along which run electric trams, he can sec hundreds of camels 
in the morning bearing charcoal to market; where he may 
witness the motley life of the bazaars, or, by the Bab-Jedid, 
watch the snake-charmers and listen to tlie Moorish story- 
tellers. Christians are forbidden to enter the mosques. From 
various points the traveller can look over the city, with its great 
citadel, its many minarets and its flat-topped houses. Many 
of the dwellings of the richer residents arc adorned with arcades, 
the marble columns of which were taken from the ruins of 
Carthage. The Porte de France is the threshold of the ancient 
city. Two narrow streets climb the hill towards the citadel. 
That to the right, the Rue de la Kasbah, opens into a smjill 
square (Siik-ei-Islam or Place de la Kasha!)), on the left of whii’Ii 
is the Dar-el-Bey (palace of the bey), while beyond it rise the 
walls of the citadel. That to the left leads to the chief mosque 
of the city, the Jamaa-al-Zeituna (mosque of the Olive Tree), 
founded in a.d. 698. It has many domes and a spacious cloister, 
and its central court can be seen from the neighbouring streets. 
Attached to the mosque is a college attended by several hun- 
dreds of Moslem youths. The Dar-el-Bey contains numerous 
rooms beautifully decorated in the Moorish style of the i8th 
century; and the judgment hall has a domed roof adorned with 
the delicate arabesque plaster-work known as Nuksh hadida* 
The kasbah, which forms the western side of the Suk-el-Tslam, 
includes within the circuit of its walls a mosque built about 
A.D. 1232 by Abu Zakariya the Hafsite. Of the ancient kasbah 
nothing but the walls remain, the old buildings having been 
demolished to make way for barracks for the French troops. 
Besides being a fortress the kasbah formerly contained a palace 
of the beys, barracks for janissaries and bagnios for the Christian 
slaves. When in July 1535 the Spaniards under Charles V. 
attacked Tunis, the Chrikians in the ka.sbah, said to number 
10,000, rose against their keepers and helped to secure the 
victory of the emperor. The Spaniards during their occupancy 
of Tunis strengthened the kasbah and built an aqueduct to 
supply it with water. Immediately north of the kasbah are 
the buildings of the Sadiki College, and north of the college is 
the Palais de Justice, a building completed in 1901. It stands 
between the line of the ancient wall and the enceinte. Its w^ls 
are decorated with faience taken from an ancient Tunisian 
palace. North-east of the Palais de Justice, which like the 
Sadiki College is built in the Moorish style, rises the great dome, 
sunounded by smaller cupolas, of the largest mosque in the 
city, that named after Sidi Mahrez, a renowned saint of the 
5th century of the Mabommedan era, whose tomb makes it a 
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sanctuary for debtors. East of the mosque, which dates from 
the 17th century, and just without the inner city walls, here 
demolished, is the Protestant cemetery of St George, used during 
the 17th, i8th and the greater part ot the 19th centuries. Here 
iire buried several British consuls. Here also was the grave 
of John Howard Payne, author of “ Home, Sweet Home and 
consul for the United States, who died at Tunis in 1852. In 
1883 the body was disinterred and removed to America, but a 
monument has been placed on the spot similiar to that erected 
over the new tomb at Washington. 

T/ifi Bazaars, — ^The native city to the north of tlie Rue de la 
l^sbali includes the Jewish quarter and the synagogue. The 
Jews of Tunis adopt a special costume, the women wearing gaily 
coloured vests and close- fitting white trousers. Beyond the Jewish 
quarter, in the Ribat-el-Soweika, is the l^lace el Halfa-Ouine, 
a favourite rendezvous of the poorer Moslem population, wherein 
are many native caf^s. South oif the Rue de la Kasbah is the bazaar 
quarter. Here the streets are very narrow and tortuous, some 
being vaulted and many covered in with planking. They are 
known as suks (markets), and each suk is devoted to one particular 
trade. Beyond paving the streets the French have made no altera- 
tion in the suks, wliich retain their original character unimpaired. 
The shops consist of small cubes, open in the front, in which the 
trader squats cross-legged amidst his wares. The principal suks 
are el-Attarin (market of the perfumers), cl-Farashiii (carpets and 
clothes), el-Scrajin (saddlery) and el-Birka (jewelry). The suk 
el-Birka was formerly the slave market. Near by arc the green- 
tiled domes and walls enriched with rose-coloured marbles of the 
mausoleum of the beys. 

PMic Institutions, — Tunis is furnished with well-equipped 
hospitals and a large asylum for aged people kept by the Little 
Sisters of the Poor. The principal caucational establishments, 
Ixi.sidcs that of the mosque of the Olive Tree, arc the Sadiki College, 
founded in 1875, for tree instruction in Arabic and European 
subjects, the Lyc^ Carnot in the Avenue de Paris, formerly the 
exillege of St Charles (founded by Cardinal Lavigerie), open to Cliris- 
tians and Moslems alike, and the normal school, founded in 1884 
by the reigning bey, for the training of teachers in the I'rcnch 
language and European ideas. The Dames de Sion have a large 
establishment for the teaching of small children of both sexes, 
and there is a secondary school for girls. All the schools arc well 
attended. A7:>out a mile and a half north of the centre of the 
European quarter, on the slopes of a liill rising 270 ft., is the Parc 
du lkjlved6rc covering some 240 acres and commanding extensive 
views. Water is supplied to the city, with its numerous fountains, 
from Jcbcl Zaghwan \vide infra) by the Roman aqueduct, repaired, 
at a cost of half a million sterling, by the bey Manommed al-Sadik 
(d. 1882). 

Tho Port, — The canal which traverses the shallow Bahira, and 
connects Tunis with the Mediterranean, is nearly seven miles long. 
By means of breakwaters it is continued beyond the coast-line 
and is at its mouth 328 ft. wide. It has a uniform depth of 21 J ft., 
but its width within the lake is reduced to 98 ft. In the centre, 
however, the canal is widened to 147 ft. to allow vc.s.scls to pass. 
There is a harbour at the entrance (see Colf.tta). That at the 
Tunis end of the canal is 1312 ft. long by ft. broad, and is of 
tlic same depth as the canal.' The canal was begun in 1885 and was 
opened to navigation in June 1S93. An additional basin, south- 
east of the main liar1)Our, was opened i.i 1905 and is used for the 
exportation of phosphates. Of the ships using the harbour more 
than are French, and one- third Italian, British vessels coming 
next. British goods, however, are largely carried in French bottoms, 
and next to France the United Kingdom and Malta take most of 
the trade of the port. The exports are chiefly phosphates and 
other minerals, cereals, olive oil, cattle, hides, sponges and wax. 
The imports are cotton goods, flour, hardware, coal, sugar, tea, 
coffee, &c. The figures of trade and shipping are included in those 
of the trade of the regency (see Tunisia), of which Tunis and Golctta 
take about a third. 

The population of the city at the censu.s of 1906 
was returned at 227,519. The “ natives Arabs, Berbers, 
Moors,*’ Turks and negroes— were estimated at 100,000, 
Tunisian Jews at 50,000, French 18,000, Italians 52,000, Maltese 
6000, Greeks 500 and Levantines 1000. The French language 
is predominant in the European quarter. 

Environs : The Bardo Palace, Zaghwan, ^c. — ^The environs of 
Tunis are picture^ue and afford many beautiful views, the finest 
l)eing from the hill on the south-east, crov/ned by a French fort; 
and from the Belvedere already mentioned. About a mile and 
a quarter from the Bab Bu Saadun, the north-west gate of the city, 
is the ancient palace called the Bardo, remarkable for the ** lion 
court/' a terrace to which access is gained by a flight of steps guarded 
by marble Uons, and for some apartments in the Moorish style. 
The finest of these apartments, containing beautiful arabesque 


plaster-work, formed the old Harem, and are now part of the Mus6e 
Alaoui, which occupies a considerable portion of the Bardo. In 
this museum M. Paul Gauckler, the director of the department 
of art and antiquities in tlic Tunisian government, has formed a 
magnificent collection of Carthaginian and Roman antiquities, 
especially Roman mosaics. In the Musde Arabc, which occupies 
an adjacent small palace built about 1 830, are treasures illustrative 
of the Arab-Berber or Saracenic art of Tunisia. 

South-east ol the city, along the valley of tlie Wadi Melain, 
are hundreds of large stone arches, magnificent remains of the 
Roman aqueduct from Zaghwan to Carthage. At Zaghwan (38 m. 
by rail from Tunis), over the spot whence the spring which supplies 
the aqueduct issues from the hill, arc the ruins of a beautiful Temple 
of the Waters. The .spring is now iliverted direct into the aqueduct 
and is not visible at the surface. Between Zaghwan and Tunis, 
and accessible by the same railway, is Wadna, the Roman Uthina, 
where, besides numerous other ruins, are the fairly iiroservcd 
arches of a large anqihiLheatre. The ruins of Carthage {q.v.) lie 
a few miles north of Cioletta. 

Hhtory , — Tunis is probablj’' of greater antiquity than Car- 
thage, of which city however it became a dependency, being 
repeatedly mentioned in the hi.story of the Punic Wars. Stiubo 
speaks of its hot baths and quarries. The importance of Tunis 
dates from the Arab conc|uest, when, as Carthage sank, Tuni.s 
took its place commercially and politically. It became 11 le 
usual port for those going from thi? sacred city of Kairawan to 
Spain, and was one of the residences of the Aghlabite dynasty 
(800-909). In the 10th century it suffered severely, being 
repeatedly pillaged in the wars of the Fatimile caliphs Al-Qaim 
and Abu Tahir Tsma*il el Mansur with the Sunnite leader Abu 
Yazid and the Zenata Berbers. 

For its later fortunes, .see Tunisia, of which regency, since the 
accc.ssion of the Halsites, 1'unis ha.s been the capital. 

TUNISIA (Regency of Tunis), a country of North Africa, 
under the protection of France, bounded N. by the Mediter- 
ranean, W. by Algeria, E. by Tripoli and S. by the Sahara. 
Tunisia reaches farther north than any other part of Africa, 
Ras-al-Abiadh (Cape Blanc) ^ being in 37° 20' N. On the south 
the boundary of the Tunisian Sahara is undetermined, but it 
may he roughly placed at 31^^ N. This would give, therefore, 
a greatest length of something like 440 m. The country lies 
between 11® 40' E. and 7® 35' E. The average length is about 
300 m., and the average breadth 150 m.; consequently the area 
may be estimated at 50,000 sq. m. (For map, see Algeria.) 

Physical Features, — Geographically speaking, Tunisia is merely 
the eastern prolongation of the Mauretanian projection of northern 
Africa, of that strip of mountainous, fertile and fairly well-watered 
country north of the Sahara desert, which in its flora and its fauna, 
and to some extent in its human race, belongs rather to Europe 
than to Africa. Tunisia is divided into the following four fairly 
distinct regions : — 

I. On the north and north west the Aures mountains of Algeria 
are prolonged into Tunisia, and constitute the mountainous region 
of the north, which lies between the Majerda river and the 
sea, and also includes the vicinity of the city of Tunis and the 
peninsula of the I>akhelat el Mawin, which terminates in Ras 
Addar (Cape Bon), This first division is called by the French 
the *' Majerda Mountains.’' It includes within its limits the once 
famous district of the “ Kroumirs," “ a tribe whose occasional 
thefts of cattle across the frontier gave the; Frcmch an excuse to 
invade Tunisia in 1881. The highc.st point which the mountains 
attain in this division of Tunisia is about 4125 ft., near Ain Draham 
in Kroumiria. The country, however, about Bizerta is very 
mountainous, though the summits do not attain a greater altitude 
than about 3000 ft. The district between Bizerta and the Gulf of 
Tunis is a most attractive country, resembling greatly the mountain- 
ous regions of Soutli Wales. It i.s well watered by streams more 
or les.s perennial. The princix)al river, the Majc?rda, is formed l)y 
the junction of the Wad Mallcg and the Wad Kkallad. It and its 

^ It is jiossiblc that Ras-ben-Sekka, a little to the west of Cape 
Blanc, may be actually the most northerly point. 

® The French seem systematically unable to master certain sounds 
foreign to their own ianvua^e, or sounds which they suppose to be 
foreign. 'Thus the “ w," though constantly represented in French 
by ** ou.” is continually changed by them into " v " when they 
transcribe foreign languages, just as the Greek x ^hc German 
and Scottish " ch “ is almost invariably rendered by the French 
in Algeria and Tunis as " kr." Add to tliis the insertion of vowel 
sounds where they are lacking in the Arabic and you derive from the 
real word Khmir the modem French term of Kroumir, In like 
manner sebkha, a salt lake, is constantly written by the French as 
sebkra. 
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laribiftBiitt itte in the Majorda and Aures roountains. Flowing 
nOith<-Oi0tti]ia3M[aierda forms an extenstve plain in its lower course, 
reaching tlte sea near tlie ruins of Utica. Vegetation is abundant, 
and recalls that of the more fertile districts of southern Spain and 
of Italy. On the higher mountains the fiora has a very English 
character, though the actual species of plants may not be l^e 
same. 

2. The central plateau region, stretching between the Maierda 
valley and the mountains of Gaisa. The average elevation ox this 
country is about aooo it. The climate, therefore, in parts is ex- 
ceedingly cold and bleak in winter, and as it is very wind-swept 
and parched in summer by the terrible qihli or sirocco it is 
much less attractive in appearance than the favoured region cm the 
northern littoral. Although it is almost always covered with some 
land Of vegetation, trees arc relatively rare. A few of the higher 
mountains have the Ale][)po pine and the juniper; elsewhere only 
an infrequent wild terebinth is to be seen. In these two regions 
the date palm is never met with growing naturally wild, its pre- 
sence is always due to its having been planted by man at some time 
or another, afid tliereforc it is never seen far from liuman habitations. 
These central uplands of Tunisia in an uncultivated state are covered 
with alfa or esparto grass; but they also grow considerable amounts 
of cereals — wheat in the north, barley in the jjouth. The range of 
the Saliaran Atlas of Algeria divides (roughly speakin/*) into two 
at the Tunisian frontier. One branch extends northwards up 
this frontier and north-eastwards across the central Tunisian 
table-land, and the other continues south-eastwards between Gafsa 
and the salt lakes of the Jerid. The greatest altitudes of the whole of 
Tunisia are attained on this central table- land, where Mt Sidi 
All bu Musin ascends to about 5700 ft. About 30 m. south of the 
city of Tunis is the picturesque mountain of Zaghwan. aiiproxi- 
mately 4000 ft. in altitude, and from whose perennial springs 
comes the water-supply of Tunis to* day as it did m the time of the 
Carthaginians and Ko'innns. North-east of Zaglnvan. and nearer 
Tunis, i.s the Jebcl NesjLs.or Mountain of Lead, the height of which 
is just under 4000 ft. 

3. The Sahel. This well-known Arab term for coast-belt (which 
in the plural form reappears as the familiar “ Swahili " of Zanzibar) 
is applied to a third division of Tunisia, viz. the littoral region ; 
stretching from the Gulf of Haminamet to the south of Sfax. It 
is a region varying from 30 to Oo m. in breadth, fairly well watered 
and fertile. In a less marked way this fertile coast region is con- 
tinued southwards in an ever- narrowing belt to the Tripolitan 
frontier. This region is relatively Hat, in some districts slightly 
marshy, but the water oozing from the soil is often brackisli, and 
in places large shallow salt lakes arc formed. Quite clo.se to the 
sea, all along tlu; coast from Hammamet to Sfax. there are great 
fertility and much cultivation ; but a little di.statice inland the country 
has a ratlicr wild and desolate aspect, though it is nowltcre a desert 
until the latitude of Sfax has been passed. 

4. The Tunisian Sahara. This occupies the whole of the southern 
division of Tunisia , but although desert predominates, it is by no 
means all desert. At the soutn-easiern extremity of Tunisia there 
is a clump of mountainous country, the wind-and- water- worn 
fragments of an ancient plateau, wmch for convenience may be 
styled the l^tmata tatde-land. Here altitudes of over 3000 ft. are 
reached in places, and in all the upper parts of this table-land there 
is fairly abundant vegetation, grass and herbj^e with low junipers, 
but with no pine trees. Fairly hi,gh mountains (in places vcrgixxg 
on 4000 ft.) are found between Gafsa and the salt lakes of tlic 
Jerid, 

These salt lakes are a very curious feature. They stretch with 
only two short breaks in a line from the Mediterranean at the Gulf 
of Gabes to the Algerian frontier, w'hich Uiey penetrate for a con- 
siderable distance. They are called bv Ihc French (with their 
usual inaccuracy of pronunciation and spelling) “chotts*'; the 
word should really be the Arabic $hat, an Arab term for a broad 
canal, an estuary or lake. These shats however arc, strictly speak- 
ing, not lakes at all at the present day. They arc smooth de- 
pressed areas {in the case of the largest, the Shat cl Jerid, lying 
a few feet below the level of the Mediterranean), which for more 
than half the year are expanses of dried mud covered with a thick 
incrustation 01 white or grey salt. Tliis salt covering gives them 
Th distance the appearance of big sheets of w^ater. 

TM samtf. During the winter, however, when the effect of the rare 
winter rains is felt, there may actually be 3 or 4 ft. of water in these 
shats, which by liquefying the mud makes them perfectly imj>assablc. 
Otherwise, for about seven months of the year tlicy can be crossed 
on foot or on horseback. It would seem probable tliat at oue time 
these shats (at any rate the Shat el Jerid) w'cre an inlet of the 
Mediterranean, which by the elevation of a narrow strip of land on 
the Gulf of Gabes has been cut off from them. It is, howei'er. 
a region of past N'olcanic acti\dty, and these salt degressions may 
be due to that cause. Man is probably the principal agent at the 
prc.sent day in causing these shats to be without water. All round 
tlieso salt lakc.s there are numerous sprin'is, gushing from the sandy 
hillock.^. Almo.st all these springs are at a very hot temperature, 
often at lx)iling point. Some of them are charged with salt, others 
are perfectly fresh and sweet, though boiling hot. So abundant is 


their vcHume that in several places they form actual ever-flowing 
rivers. Only for the intervention of man these rivers would at all 
times find their v ay into the adjoining depressions, which they 
would maintain as lakes of water. But for a long period past the 
freshwater streams (which predominate) have t>een used for 
irrigation to such a degree that very little of the precious water is 
allowed to run to waste into the lake basins; so that these latter 
receive only a few salt streams, which deposit on their surface the 
salt they contain and then cvapor«'itc. This abundant supply of 
fresh warm water maintains oases of extraordinary luxuriance in 
a country where rain falls very rarely. Perennial streams of the 
description referred to arc found between the Algerian frontier 
and Gabo.s on the coast. The town of Gabes it.self is on the fringe 
of a splendid oasis, which is maintained by the water of an ever- 
running stream emptying itself into tlie sea at Gaines alter a course 
of not more than 20" m. 

All this region round the shats ha.s been called the *' Jerid '* 
from the time of the Arab occupation. " Jerid means in Arabic 
a ‘^palm frond" and inferentially ^‘a palm grove." 

The fame of this Btdad-el- Jerid, or "Country of the 
Date Palms," was so exaggerated during the 17th and 18th centuries 
that the European geographers extended the designation from this 
small area in the south of Tunisia to cover much of inner Africa. 

I With tiiis country of Jerid may be included the island of jerba, 
which lies close to the coast of Tunisia in the Gulf of Gabes. The 
presfmt writer believes that the date palm was really indigenous 
to this district of the Jerid, as it is to countries of similar descrip- 
tion in southern Morocco, southern Algeria, parts of the Tripoli- 
tainc, Egy]>t, Mesopotamia, southern Persia and north-western 
India; but that north of the* latitude of the Jerid the date did not 
grow naturally in Mauretania, just as it was' foreign to all parts of 
Fnroi)C‘, in which, as in true North Africa, its presence is due to 
the hand of man. To some extent it may Ixj saftl that true North 
Africa lies to the north of this Jerid country, which, besides its 
Saharan, Arabian and Persian affinities, has a touch about it of 
real Africa, some such touch as may be observed in the valley of 
the Jordan. In the oasc‘S of the Jeiid are found several species of 
tropical African mammals and tv^o or three of Senegalese birds, 
and the vegetation .seems to have as much affinity with tropical 
Africa as with Europe. In fact, the country between the Matmata 
highlands and the strait separating Jerba from the mainland is 
singularly African in the character and aspect of its flora. To the 
south of the Tcrid the country is mainly desert — vast unexplored 
tracts of shifting sand, with rare oases. Nevertheless, all this 
southern district of Tunisia bears evidence of once having been 
subject to a heavy rainfall, which scooped out deep valleys in the 
original table-land, and has justified tne present existence of im- 
mense watercourse’s — ^watcrcouraes which are still, near their origin, 
favoured with a little water. 

Hot and mineral springs may be almost said to constitute one of 
the specialities of Tunisia. They offered a singular attraction to 
the Romans, and their presence in remote parts of the 
country no doubt was often the principal cause of Roman 
settlement. Even at the present day their value is sprinM*- 
much appreciated by the natives, who continue to bathe in the ruined 
Roman oaths. The principal mineral springs of medicinal value 
are those of Korbus and Hammam Lif (of remarkable efficacy in 
rheumatic and sjfphilitic affections and certain skin diseases), 
of the Jei’id and (Jafsa. of El Hamma, near Gabes, and of various 
sites in the Kroumir country. 

Climate . — The rainfall in the first geographical division is pretty 
constant, and may reach a yearly average of about 22 in. Over 
the second and third divisions the rainfall is less constant, and its 
yearly average may not exceed 17 in. The mean annual tempera- 
ture at Sffsa is 75* F., the mean of the winter or rainy season 
Oo® and of the not season 97®. At Tunis the temperature rarely 
exceeds 90®, except with a wind from the Sahara. The prevailing 
^rinds from May to September are east and north-east and during 
the rest of the year north-west and east. A rainy season of about 
two months usually begins in January; the spring season of verdure 
i,s over in May ; summer ends in October with the first rains. Violent 
winds arc common at both equinoxes. In the Tunisian Sahara 
rain is most uncertain. Occasionally two or three years may pass 
without any rainfall; then may come floods after a heavy down- 
fall of a few weeks. Perhaps if'iin a>'erage could be struck it would 
amonnt to 9 or 10. in. per annum. 

[G^jo/egy. — The greater part of Tunisia is composed of sandstones, 
marls and loosely stratified deposits belonging to the Pliocene and 
Quaternaiy periods. The oldest strata, consisting of gypsiferous 
marls, are*rc?ferrcd to the Muschelkalk and show an alternation 
of lagoon with marine conditions. The Lias and Oolite forma- 
tions are well represented, but the Sequanian and Kinunieridgian 
sulxUvisions arc absent. Lower Cretaceous rocks, oonaisting of 
thick limestones, shales and maris, occur in Central Tunisia. The 
fossils show many notable affinities with those in the Ix>wer Cre- 
taceous of the lienees. Limestones and marls represent the stages 
Cenomanian to' Upper Senonian. The fossils of the Cenomaaiaa 
have affinities wi^ those in the Cenomanian of Spain, Egypt, 
Madagascar, Mozambique and India. The Senonian consists of a 
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central facies with Micrastef p 9 ini\ a meridional facies with 
Oiitrca\ and a ncn^em facies develop^ round Tunisia with large 
forms of Inoceramus and cchinoids. Phosphatic dep^its are well 
developed among the Lower Eocene rocks. The Middle Eocene 
is characterized by the presence of Ositea bogharensis and the Upper 
Eocene by highly fossiliierous sandstones and marls. The Oligocene 
and Miocene formations are present, but the Upper Miocene is 
confined to the coast. Quaternary deposits cover much of the desert 
regions.^] 

Coal has been discovered in tlie Khmir (" Kroumir '*) 
country, but the principal mines at present worked in Tunisia are 
those of copper, lead and zinc. Zinc is chiefly found in the form of 
calamine. Iron is worked in the Kef district. Valuable d^iosits 
of phosphates axe present, chiefiy in the south-west of Tunisia, in 
the district of Gafsa. Marble is found in the valley of the Majerda 
(at Shemtu), at Jebel Ust (about 35 m. south of Tunis), and at 
Jebel Dissa, near Gabes. The marbles of Shemtu are the finest 
pink Numidian marbles, which were much esteemed by the Cartha- 
ginians and Homans, It has been sought to work again the ancient 
quarries of Shemtu. but it was found that the marble had been 
spoilt by ferruginous and calcareous veins. 

i^'lora , — The flora cf 'I'unisia is very nearly identical with that of 
Algeria, though it oilers a few species either peculiar to itself or not 
found in the last-named countiy. On the whole its character is 
le.ss Saharan than tliat of parts of Algeria, for tlie influences of the 
desert do not penetrate ao far north in Tunisia as they do in Algeria. 
There are very few patches of real forest outside the khmir country, 
though it is prol)able that in the time of the Homans the land was 
a good deal more covered with trees than at the present day. 
Some authorities, however, dispute this, in a measure, by saying 
that it was not naturally forested, and that the trees growing 
represented orchanls of olives or other fruit trees planteil by the 
Homans or romanized Berbers. But in the Majerda Mountains 
there arc dense primeval forests lingering to the pre.sent day, and 
consisting chiefly of tlic cork oak {Quercus tuber), and two other 
species of oak [Quetcus mitbeckii and Q. kevmes), the pistachio or 
terebinth tree, the .sumach (Rhus pentaphila), anti other .species of 
Rhus which arc widely spread. In the niountains of Khmiria and 
the central plateau there are also the alder, the poplar, the Aleppo 
pine, the caroub, the tamarisk, tlie maple, the nettle-tree, several 
willows and junipers. The jujube-tree (Zizyphus) is found at 
various places along the eastern littoral. The retama shrub is iiu't 
with in sandy districts, especially in the Sahara, but also right 
up to the north of Tunisia. Th«^ wild olive, the wild cherry, two 
species of v/ild plums, the myrtle, the ivy, arbutus, and two species 
of holly arc found in the mountains of Khmiria, at vaiioiis sites at 
high elevation nesir Tunis and Rizerta, and along the mountainous 
belt of the south-west wliich forms the frontier region between 
Tunisia and Algeria. I'hc present writer, riding up to these 
frontier mountains from the thoroughly Saharan countiy round 
Gafsa, found himself surrounded by a flora very reminiscent of 
Switzerland or England. On the other hand, the flora of the shat 
region, of the south-eastern littoral, and of the Kerkcna islands 
opposite Sfax, is thoroughly Saharan, with a dash, as it were, in 
places of an African element The date palm grows wild, as has 
been already related, in Jerba. The only other species of palm 
found wild in Tunisia is the Chamaerofs humilis, or dwarf x^alm, 
which is found on the mountains of the north at no very great 
altitude. The wild flowers of the north of Tunisia are ao extremely 
beautiful during the months of February, March and April as to 
constitute a distinct attraction in themselves.'*^ 


^ See L. Pervin^idre, L' Elude giologique de la Tunisie cenitale 
(Paris, 1903); G. Holland, Carte gMogique du littoral nord de 
la Tunisie,'' Bull, soc giol. de la France (188S), vol. xvii. ; H, H. 
Johnston," A Journey through the Tunisian Sahara." Ceog. Joum, 
(1898), vol. xL; Ca^te gdologique de la rigence de Tunis, 1:800,000 
with notes (Tunis. 1892)' 

® List of Plants commonly met with in northern Tunisia : — 
Adonis microcarpa, DC. Lycium europaeum, L. 

Nigella damascena, L Solanum sodomaeumy L. 

Fumaria spicala, L, Celsia cretica, L. 

Cistiss halimifolius, L Linaria, sp. allied to L. reflexa, 

Silene rubella, L. Desf. 

Oxalis cernua^ Thunb. Linaria triphyllay L. var. 

Geranium tuberosum, L. Orohanche, so. 

Malva sylvestris, L. Trixago aputa, Stev. 

Tetragonolobus purpureuSy Moench. Cynomorium coccineum, 

Hetama retam, Webb. Plantago albicans, L. 

Fedia cornucopiae, Gaertn. Euphorbia serrata, L. 


Helichrysum Stoechas, DC 
Centaurea (Seridia), sp, 
Urospermum Dalechampi, Desf. 
Scorjtonera alexarkdrinUy i^iss. 
Siachys hirta, L. 

Stachys, sp. not identifled. 
Anagallis colltna, Schousb. 
Convolvulus tricolor, L. 
Solenanthus ianatus, DC. 


Ophrys fusca. Link. 

Orchis papilionacea, L. 

Romulea butbocodium, Sebast. and 
Mauri. 

Gladiolus byzantinus, Mill. 
Ornithogalum umbellatumy L. 
Allium roseum, L. 

Asphodelus fisluiosusy L. 

Muscari comosum, Mill. 


Fauna . — ^The fauna of Tunisia at the present day is much im- 
poverished as regards mammals, birds and reptiles. In 1880 the 
present W'riter saw lions killed in the north-west of Tunisia, but 
by 1902 the lion was regarded a.s practically extinct in the regency, 
though occasional rumours of his appearance come from the Khmir 
Mountains and near Feriana. Leopards of large size are still 
found in the north-west of central Tunisia. The cheetah lingers 
in the extreme south of the jerid; so also docs the caracal lynx. 
The pardine lynx is found fairly abundantly in the west of Tunisia 
in the mountains and forest. The striped hyena is scattered 
over the country sparsely. The genet and the common jackal 
are fairly abundant. The common ichneumon is rare. The zoriila, 
another purely African species, is found in the south of Tunisia. 
The Barbary otter is present in the Majerda and in some of the 
salt lakes. The Tunisian hedgehog is peculiar to that country and 
to Algeria. There is a second species (Erinaceus deserti) which 
is common to all North Africa. In the south of Tunisia, especially 
about the shats, the elephant-shrew (Macroscelidcs) is found, an 
animal of purely Afiican alTinities. Tunisia does not appear to 
possess the Barbary ap(‘. which is found in Algeria and Morocco. 
Natives of Morocco and of the Sahara oases occa.sionaJiy bring 
with them young baboons wliich they assert are obtained in various 
Saliara countric^s to the south and south-west of 'I'unisia. These 
baboons appear to belong to the Nubian sj)ccies, but they cannot 
be considered indigenous to any part of 'J’uuisia. The porcupine 
and a large Octodont rodent (Ctemdactylus), the jerboa (t\A C) species), 
the hare, and various other rodents are met with in Tunisia, 'the 
wild boar inhabits tlie country, in spite of much jicrsocution at 
the hands of " chasseurs." 1‘he forc.stod regions shelter the hand* 
.some Barbary red deer, which is peculiar to this region and the 
adjoining districts of Algeria. In the extreme south, in the Sahara 
desert, tlie addax antelope is still found. 'J'he harlelieest api»ear8 
now to be quite extinct; .so also is the leucoryx, though formerly 
these two antolojies were found right 11 j) to the centre of Tunisia, 
as was also the ostrich, now entirely absent from the country. In 
the marshy lake near Mater (nortli Tunisia), round the mountain 
island of Jebel Aslikel, is a herd of over 50 butfaloes; these are 
said to resemble the domestic (Indian) builalo of tiic Levant and 
Italy, and to have their origin in a gilt of domestic biiflaloc.s fi'om 
a former king of Naples to a bey or dey of 1 'unis Others again 
assert the buffaloes to have been there from time immemorirl; in 
which case it is very dc.sirable that a specimen should be submitted 
for examination. (An allied form with gigantic horns is found 
fos.sil in Algeria.] Th(;y arc the private property of the bey, who 
very properly j)rcRcrves them. Far down in the Sahara, to the 
south of Tunisia, the Aralis report the cntistcnce of a wild ass, ap- 
parently identical with tliat of Nubia. Homan mosaics show 
representations not only of thi.s ass, but of the oryx, hartebeest, 
and perlunis of the addax. The dorens gazcjllc? is still common 
in the south of Tunisia; but } orhaps the most interesting ruminant is 
the magnificent iidad, or Harbary sheep, which is found in the sterile 
mountainous regions of south Tunisia. The birds have been ably 
illustrated by Mr Whitaker in the Ibis magazine of the British 
Ornithological Union. They arc, as a rule, common to llic south 
Mediterranean region. A beautiful little bird almost peculiar to the 
south of Tunisia and the adjoining regions of Algeria, is a .species 
of bunting (pyingilla), calltsd by the Arabs hu-hahibi.* I'his little 
bird, which is about the size of the linnet, has the head and back 
silvery blue, and the rest of the iilumage chocolate red-brown. 
It is of the most engaging tameness being fortunately protected 
by popular sentiment from injury. It inhabits the Jerid, and ex- 
tends thence across the Algerian frontier. Among rejitilcs the 
Egyptian cobra seamvS to be indigenous in the south, where also 
is found the dveaded horned vijjcr. Some nine or ten other sjiecics 
of snakes arc present, together with an abundance of lizards, 
including the Vavanus, and most species of Mediterranean tortoises 
arc represented. The coasts are very rich in fish, and the tunny 
fislieries of the north are one of the principal sources from which 
the world's supply of tunny i.s derived. 

Inhabitants . — The nativc.s of Tunisia at the present day 
belong mainly to two stocks, which may be roughly classified as 
tlic Berber {q^v.) and the Arab (q*v.)y about two-thirds being 
of Berber and tlie remaining third of Arab descent. But the 
Berbers of to-day are little more than an incomplete fusion of 
some four earlier and once independent stocks. These four 
divisions taken in the order of their assumed priority of invasion 
or habitation are ; (i) the " Neanderthal type, which is found 
in the districts of the shats and the adjoining Matniata 
table-land in the south, and in the " Kroumir '' country of the 

Echium sericeumy Vahl. Arum italicumy Mill. 

Echium maritimum, Willd. Lagums ovalus, L. 

Anchusa italica, Ketz. 

To this list should also be added the common wild tulip, the 
Italian cyclamen, the common scarlet poppy, the fennel, wild carrot 
and many varieties of thistle, some of gorgeous colouring. 

* ** Father of my friend." 



TUNISIA 


north-west;^ (2) ordinary JJerbers, dolichocephalous, and of 
brown complexion, found over the greater part of Tunisia, espe- 
cially in the east and south centre ; (3) the short-headed Berbers, 
found in part of the Matnmta countiy, part of the Sahara, the 
island of Jerba, the ( ape Bon Peninsula, and the vicinity of 
Susa, Kairwan, and Sfax; (4) Berbers of a blond type, that 
is to say, with a tendency to brown or yellow moustaches, 
brown beard and head hair, and grey eyes. These are met with 
in the west and north-west of Tunisia, and in one patch on the 
coast of the Cape Bon Peninsula, near Nabeul. 

The Arabs of more or less unmixed descent arc purely nomads. 
They are met with in a long strip of country south of the Majerda, 
between the Algerian frontier and the sca-coast north of Susa; 
also inland, to the south-west of Susa, and near Kef; also in 
another long strip between the vicinity of Sfax on the north and 
the Jerld on the south. They are descended from the second 
Arab invasion which began in the nth century (sec History), 
The extreme south of Tunis is ranged over by Berber l‘aw'areq‘-* 
or Tamasheq. Berber dialects are still s])oken in 'runisia in the 
island of Jerba, in the Matmata country, and in the Tunisian 
Sahara. Elsewhere to a remarkable degree the Arabic language 
has extinguished the Berber tongue, though no doubt in vulgar 
Tunisian a good many Berber words reiriain. Short vocabu- 
laries of the Berber spoken in the lunisian Sahara have been 
published by Sir H. H. Johnston in the Gco^^, Journ. (1898), 
vol. xi., and by Mr G. B. Michell in the Joum, African Soc. 
(1903), The Berbers are organized in tribes with purely 
democratic government and Jaws of their own, which arc 
not those of the Koran. 

On the north-eastern littoral of 'I'unisia the population is ver>' 
mixed. The inhabitants of the Capo Bon Peninsula show 
evident signs of Greek blood arising from Greek invasions, 
which began in prehistoric times and finished with the downfall 
of the Byzantine Empire in North Africa. Ibe presence of the 
Romans, and the constant introduction of the Italians, first 
as slaves, and quite recently as colonists, has also added an 
Italian element to the north Tunisian population. But from 
the fact that the bulk of the Tunisian population V)elongs to the 
Iberian section of the Berbers, and this being no doubt the 
fundamental stock of most Italian peoples, the intermixture of 
the italianized Berber with his African brother has not much 
affected the physique of th(j people, though it may liave slightly 
tinged their mental characteristics. 

The Phoenicians have left no marked trace of their presence; 
but inasmuch as they were probably of nearly the same race 
as the Arabs, it would not be easy to distinguish the two types. 
Arab and Berber have mingled to some extent, though no 
considerable fusion of the two elements has taken place. In 
fact, it is thought by some Krench students of the country that 
the Arab element will probably be eliminated from I'linisia, as it 
is the most unsettled. It is considered that*tbese nomads w-ill 
be gently pushed back towards the Sahara, leaving cultivable 
Tunisia to the settled Berber stock, a stock fundamentally one 
with the peoples of Mediterranean Fairope. 

The inhabitants of the coast towns belong, in large part, to 
the class generally known as “ Moors.” The pure Turks and 
the Kuluglis (sons of Turkish fathers by I^loorish women or 
slave girls) are no longer numerous. Among the Moors ” 
the descendants of the Andalusian refugees form an exclusive 
and aristocratic class. 

The present population of Tunisia numbers approximately 
2,000,000, and consists of : — 

Berbers, more or less of l>urc race, say . . . 620,000 

Arabs, „ „ „ 

Mixed Arab and Berber peoples, say .... 520,000 

^ In this Matmata country arc the celebrated Troplodytes, people 
living in caves and underground dwellings now', much as they did 
in the days when the early Greek geographers alluded to tliem. 
Sec “ A Journey in the Tunisian Sahara," by Sir H. H. Johnston, 
in the Geog. Journ, (June 1898). 

■ Tawareq (Tuareg) is the Arab designation oi the Libyan or 
Desert Berbers. It is the plural form of Tarm\ "a raider." The 
Tawarcci call themselves by some variant ot the root Masheq — 
Tamasheq y Imoshaghy &c. 


" Moors " (chiefly the population of the principal 
cities, oi mixed Roman, Berber, Spanish, Moor 
and Christian races), say . . . . . . iir,ooo 

Sudanese negroes and natives of Morocco, Tripoli 

and Turkey, say 40,000 

Jews (mostly natives of Tunis, indeed, some 
descended from families settled at Carthage 
before the destruction of Jerusalem) . . . 08, 000 

Europeans (Christians)® 163,000 

Towns . — Besides the ca])ital, Tunis, the chief towns of Tunisia arc 
Sfax, Susa and Kairwan. These places are noticed separately, as 
arc also Goletta (formerly the port of Tunis), Bizerta (a naval port 
and arsenal), Kef, Porto Farina, and the ruins at Carthage and 
Slxutla (Sufetula). Other towns of Tunisia are, on the east coast. 
Nabeul, pop. about 5000, the ancient Neapolis, noted for the mild- 
ness of its climate and its pottery manufactures; llammamct with 
3700 iidiabitants; Monastir (the Ruspina of the Romans), a walled 
town with 5600 inhabitants and a trade in cereals and oils; Mahdiya 
or Mahdia {q.v . ; in ancient chronicles called the city of Africa and 
sometimes the capital of the country) with 8500 inhabitants, the 
fallen city of the Fatimites, which since the French occupation has 
risen from its ruins, and has a new harbour (the ancient Coihon or 
harbour, of Phoenician origin, cut out of the rock is nearly dry but 
in excellent preservation); and Gabes (Tacape of the Homans, 
yabis of the Arabs) on the Syrtis, a group of small villages, with an 
aggregate j)Oi)ulation of 16,000, the ]>ort of the Shat country and 
a d6i>6t of the csi)arto trade. The chief towni of the Majerda basin 
is Beja (pop. 5000), the ancient Vaga, an important corn market. 
7 he principal mosque at Beja was originally a Christian basilica, 
and IS still dtsdicated to Sidna Aissa (our Lord Jesus). Gafsa, in 
the south of Tunisia, is a most interesting old Homan towm, with 
hot springs. It is in railway communication with Sfax. West of 
(iafsa are immense beds of i)hosj>hates. Almost all the towns of 
Tunisia were originally Roman or romanized Berber settlements; 
consc<iucnlly the remains of Roman buildings form a large part of 
the material of which their existing structures are compo.jcd. 

Antiquities and Art. — I'he principal Roman and other ruins 
in the regency are the aqueducts near the capital ( 7 'unis) and 
the temple at Zaghwan, described under Tunis city; the great 
reservoir near (!iirthage {q>v,)\ the amphitheatre at El Jem (see 
Susa); the temples and other ruins of Sbcitla {q*v)) the ruins of 
Dugga, near Tebursuk, in the north-west of the regency (the 
amphith(?atre of Dugga, the ancient Thugga, is a n’^agnlficent 
spectacle); the baths, amphitheatre and temples of Fcriana 
(the ancient Thelcptc); the whole route between Feriana 
(which is in the south of Tunisia, 33 m. north-west of Gafsa) 
and Tebessa in Algeria is strewn on both .sides with Roman 
ruins ; the old houses and other ruins at and near Thala; the 
baths and other ruins of Gafsa; the baths at Tuzer, El llamma 
and Gabes. There is an interesting Phoenician burial-ground 
near Mahdia. There are Roman niins, scarcely knowm, in the 
vicinity of Beja and the country of the Mogods (the district 
behind Cape Serrat). In short, Tunisia is as much strewm with 
Roman remains as is Italy itself. 

Saracenic art has perhaps not attained here the high degree 
it reached in western Algeria, Spain and Egypt; still it presents 
much that is beautiful to see and worthy to be studied. One of 
the most ancient, as it is one of the lov( liest fragments, strange 
to say, is found at Tuzer, in the Jerld, the mahrab of a ruined 
mosque.^* There are some very beautiful doorways to mosques 
and other specimens of Moorish art at CJabes. Examples 
of this art found at Tunis and Kairw'an have been noticed under 
Ibose headings. But the visible remains of Saracenic art in 
Tunis and its vicinity are of relatively recent date, the few 
mosques which might offer earlier examples not being open to 
inspection by Christians. It may be noted, however, as a 
general condition that the native towns and villages of Tunisia, 
where they have not been spoiled by the shocking tastelessness 
of Mediterranean Europe, are exceedingly picturesque, and 
offer exceptional attractions to the painter. 

I mlusiries.-^ Agncwlture is the principal industry. Oats, wheat 
and barley are tlic cliief cro])S in the north. In the central region 


» Of recent introduction for the most part, consisting (census of 
190O) of 81,156 Italians, 34,610 French, 10,330 Maltese, about 
1000 Greeks and the remainder British, German, Austrian, &c. 
The French army of occupation (20,360 men) is not included in 
these figures. 

* Since this was written the mahrab in question has been removed 
to Paris. 
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the olive is largely cultivated, in the south the date-palm. Viti- 
culture is also of importance; and almonds, oranges, lemons, &c., 
are grown for export. The alfa and corK industries employ large 
numbers of persons^ as do also the sardine, anchovy and tunny 
fitsheries* The fisheries are in the hands of Italians, Maltese and 
Greeks. There arc large herds of cattle and flocks of sheep and 
goats. About 60,000 acres arc cultivated by French immigrants 
and about 15, <^00 acres by Italians. 

Among native industries may be mentioned tlie spinning and 
weaving of wool for clothing, carpet- weaving, the manufacture of 
pottery, slippers and matting, saddle-making and leather em- 
broidery. Silk-weaving, formerly imiiortant, is declining. 

In 1907 the number of mines working was 32. The export of 
phosphates rose from 445,000 tons in 1904 to 1,267,000 tons in 1908, 
The export of coal in that year was 74,000 tons, and copper ore 
937 tons (vide supra, § Minerals), 

Commerce, — The commerce of Tunisia has thriven under the 
French protectorate, having risen from an annual total of about 
£1,700,000 in 1881 to ^8,687,000 in 1908. British trade with 
Tunisia has nearly tripled since the establishment of the French 
protectorate. It stood at over £600,000 in annual value during 
the year 1898. In iyo8 the total trade with Great Britain and Malta 
amounted to £914,000. In the same year the imports from France 
exceeded £2.750,000 and the exports to France £1,685,000. From 
Algeria the imports were £056 000 ; to Algeria the exj)orts were 
£185,000. The principal exports are olive oil, wheat, esparto 
gras.s, barley, sponges, dates, fish (especially tunny), hides, horses, 
wool, phosphates, copj)cr, zinc and lead. The imports consist 
mainly of European manufactured goodi (especially British cotton), 
machinery, flour, alcohol, sugar, timber, coal and petroleum. 
About half the shipping trade is' in the hands of the Frencli; in 1908, 
of the total tonnage of ships entered. 4,155,000, French vessels 
represented 1,905,000 tons, Italian vessels 1,422,000 ton.sand British 
vessels 299,000 tons. 

Communications, — The French have made since 1R82 about 
2000 m. of good roads. The first railway built (1871-1872) was that 
between Coletta and Tunis. This line, with the extensions to La 
Marsa and Bardo, is 21 J m. in length. It was constructed by an 
English company, which in 1880 sold it to an Italian company, 
despite the keen com])ctition of French rivals (see History, below). 1 
Tlie conversion of Tunis into a sca])ort (1893) destroyed the impor* ! 
tance of this line, which was then sold to the French Bonc-Gudma j 
Company (Bonc-Gndma ct Prolongcmcnts), which owns the majority j 
of the railways in Tuni.sia. j 

The second railway connects the capital with the frontier of 1 
Algeria, where, at Suk Ahras, it joins the main line to Constantine, j 
Algiers, &c. This line was built by the Bonc-Guelma Company. 
The concession was obtained in 1877, long, 

was finished in 1880, A branch line (8 m.) connected Beja with 
this railway, and another (ii m.) ran from Tunis to Hamman-el- 
Enf, a favourite seaside resort of the Tuni.sians. 

For the next twelve years there was a pause in railway construc- 
tion followed by the opening, in 1892, of the line between Susa 
and Moknine (30 m.). Then came the continuation of the line from 
Hamman-el-Enf to Hammametand along the Sahel to Susa (93 m.), 
and the building of a line from Susa to Kairwan, 31 m, (the* last- 
named line superseded a horse- tramway built by the Frencli army 
during the campaign of 188 1), A branch line to Bizerta (43 J ni.) 
from Jedeida on the main Algcria-Tunis line was also built as well 
as one from Tunis to Zaghwan (44 m.). A short line, branching from 
the Tunis-Zaghwan line, was carried south-west to Pont du Fahs. 
These with a few short branch lines were built between 1892 and 
1900 by the Bone-Guelma Company. In 1906 was opened a con- 
tinuation of the line from Pont du Fahs to Kef and thence south- 
west to Kalaat-cs-Senam, a place midway between Kef and Tebessa, 
the centre of the Algerian jihosphatc region. A branch from the 
Kef line runs to the phosphate mines of Kalaa-Jcrda. 

Another railway (comiilcted by 1900) runs from Sfax, along the 
coast to Mahres, thence inland to Gafsa and the phosphate mines 
of Metalwi. This line, 151 m. long, was for some years isolated 
from the general Tunisian system. The total mileage of the Tunisian 
railways was computed to be 1060 m. by the flnisUng of the Susa- 
Sfax, Gabes-Tebessa lines in 1909. Extensions of the railway 
system are contcmplat(Kl to Gabes and, beyond, to the Tripolitan 
frontier. In the south communication is maintained chiefly by 
camel caravans. 

Posts and Telegraphs — ^l‘he whole of Tunisia is covered with a 
network of telegraph lines (2500 m.), and there are telephones 
working in most oi the large towns. The telegraph system pene- 
trates to the farthest French ])ost in the Sahara, is connected with 
the Turkish system on the Tripolitan frontier and with Algeria, 
and by cable with Sicily, Malta, Sardinia and Marseilles. There 
is an efficient post office service, with about 400 post oflices. 

Finance, — The principal bank is the Banque dc Tunisic. The 
coinage formerly was the caroub and piastre (the latter worth 
about 6d.), but in 1891 the French reformed the coinage, sub- 
stituting the franc as a unit, and having the money minted at 
Paris, ne values of the coinage are pieces of 5 and 10 centimes 
in bronze, of 50 centimes, i franc and 2 francs in silver, of 10 francs 
and 20 francs in gold. The inscriptions are in French and Arabic. 


The public debt was consolidated in i88a into a total of £5,702,000. 
guaranteed by France, and bearing % interest. In 1888 it was 
converted into a loan paying 3I % interest, and in 1892 another 
conversion reduced the rate of interest to 3 %. In 1902 a new 
loan of £t ,800,000 was issued at 3 %•. At the beginning of 1907 
the total Tunisian debt was £9,287,260; in that year the government 
w'as authorized to contract another loan of £5,000,000 at 3 % 
(;i3)OW),ooo being guaranteed by France) for railways, roads and 
colonization. The weights and measures are those of France, 
The revenue for the year 1900 was £1,456,640, and the expenditure 
was £1,452,597. In 1910 receipts anil expenditure balanced at 
about £1,888,000 each. The principal sources of revenue are direct 
taxation, stamp and death duties, customs, port and lighthouse 
dues, octroi and tithes, tobacco, salt and gunpowder monopolies, 
postal and telegraph receipts, and revenue from the state domains 
(lands, lisherits, forests, mines). The civil list paid to the bey of 
Tunis amounts to £36,000 per annum, and the endowment of the 
princes and princesses of the beylical family to £31,200 a year 
more. 

Administration, — From a native's point of view Tunisia still 
ap])ears to be governed by the bey of Tunis, his Arab ministers ami 
his Arab oflicials, the French only exercising an indirect— thou !ih 
a very real — control over the indigenous pojmlation (Mahommedans 
and Jews). But all Christians and foreigners are directly governed 
by the French, and the native administration is supervised by a 
stall of thirteen French conirdleurs and their French and Tunisian 
subordinates. Seven of the departments of state have Frenchmen 
at their head, the other two 'runisians : thus the larger projKirtion 
of the bey's ministers are French. France is directly represented 
in Tunisia by a minister resident-general, and by an assistant 
resident. I’he French resident general is the virtual viceroy of 
Tunisia, and is minister for foreign aflairs. Besides Mussulman 
(native) schools there were in the regency, in igof), 158 public 
schools, 5 lyc6es and colleges and 21 private schools. At these 
schools were 22,000 jmpils (13,000 boys), all save 3500 Mussulmans 
being Europeans or Jews. 

HUUtry , — The history of Tunisia begins for us with the 
establishment ol the Thoenieian colonic.s (see Phoenicia and 
Carthage). The Punic settlers .‘emitized the coast, l»ut left 
the Berbers of the interior almost untouclicd. The Romans 
entered into the heritage of the Carthaginians and of the vassal 
kings of Numidia, and Rinic speech and civilization rto 
gave w^ay to Latin, a change which from the time Province oi 
of Caesar was helped on by Italian colonization; to 
this region the Romans gave the name of " Africa,^’ apparently 
a latinizing of the Berber term Ifriqa,^^ Ifrigia ** (in modern 
Araliic, Ifriqiyah), 

Rich in corn, in herds, and in later times also in oil, and 
possessing valuable fisheries, mines and (juarries, the province 
of Africa, of which Tunisia was the most important part, attained 
under the empire a prosperity to which Roman remains in 
all parts of the country still bear witness. Carthage was the 
second city of the J^^atin part of the empire, ** after Rome the 
busiest and perhaps the most corrupt city of the West, and the 
chief centre of Latin culture and letters.^^ In the early history 
of T.atin Christianity Africa holds a more important place than 
Italy. It was here that Christian I^tin literature took its rise, 
and to this province belong the names of Tertullian and Cyprian, 
of Arnobius and Lactantius, above all of Augustine. Lo.st 
to Rome by the invasion of the Vandals, who took Carthage 
in 439^ the province was recovered by Belisarius a century 
later (533-34), and remained Roman till the Arab invasions 
of 648-^9. The conqueror, 'Oqba-bin-Nafa, founded the city 
of Kairwan (673), w'hich was the residence of the governors of 
“ Ifriqiyah under the Omayyads and thereafter the capital 
of the Aghlabite princes, the conquerors of Sicily, who ruled in 
merely nominal dependence on the Abbasids. 

The Latin element in Africa and the Christian faith almost 
disappeared in a single generation;^ the Berbers of the 

^ [The North African Church was not utterly swept away by the 
Moslem conquest. thoirTh its numbers at that time were very 
greatly diminished, and thereafter fell gradually to vanishing point, 
partly by emigration to Europe. Its ^iscevpate in the 1 oth centur>^ 
still numbered thirty members, but in 1076 the Church could not 
provide three bishops to consecrate a new member o^^iUic episcopate, 
and for that purpose Gregory VII. named two ^th 

the archbishop of Carthage. In the 13th ceifliilHy the native 
episcopate had disappeared. Abd ttl 44 umin, the Aimohade con- 
queror of Tunisia, compelled many of the native Christians to embrace 
Islam, but when Tunis was captured by Charles V. in 1535, there 
were still found in the city native Christians, the last remnants of the 
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mountains^ who had never been latinized and never really 
christianized, accepted Islam without difficulty, but showed 
AntCaa^ stubborn nationality, not only in the character 

of their Mahomniedani.sin, which has always been 
B 9 rh 9 r mixed up with the worship of living as well as 
DyamtHeM, saints (marabouts) and other peculiarities, 

but also in political movements. Tlie empire of the Fatimites 
(y.v.) rested on Berber support, and from that time forth till 
the advent of the Turks the dynasties of north Africa were 
really native, even when they claimed descent from some 
illustrious Arab stock. When the seat of the Fatimite Empire 
was removed to Egypt, the Zirites, a house of the Sanhaja 
Berbers, ruled as their lieutenants at Mahdia, and about 1050 
Mo*uz the Zirite, in connexion with a religious movement 
against the Shi'ites, transferred his very nominal allegiance 
to the Abbasid caliphs. The Fitimites in revenge let loose upon 
Africa about a.p. 1045 a vast horde of Beduins from Upper 
Egypt (Beni HilSJ and Solaim), the ancestors of the modern 
nomads of Barbary. All North Africa was ravaged by the 
invaders, who, though unable to found an empire or overthrow 
the settled government in the towns, forced the agricultural 
Berbers into the mountains, and, retaining from generation 
to generation their lawless and predatory habits, made order 
and prosperity almost impossible in the open parts of the 
country until its effective occupations by the French. The 
Zirite dynasty was finally extinguised l)y Roger I. of Sicily, who 
took Mahdia in 114S and established his authority over all the 
Tunisian coast. Even Mo.slem historians speak favourabl)' of 
the Norman rule in Africa; but it was brought to an early end 
by the Almohade caliph Abd uFMumin, who took Mahdia 
in 1160. 

The Almohade Empire soon began to decay, and in 1336 Abu 
Zakarlya, prince of Tunis, was able to proclaim himself 
independent and found a dynasty, which subsisted 
HiUMitn. advent of the Turks. The Haf sites (so called 

from Abu Hafs, the ancestor of Abu ZakarTy/l, a 
Berber chieftain who had been one of the intimate disciples of the 
Almohade mahdi) assumed the title of Prince of the Faithful, 
a dignity which was acknowledged even at Mecca, when in 
the days of Mostansir, the second Hafsite, the fall of 
Bagdad left Islam without a titular head. In its best 
days the empire of the Hafsites extended from Tlem^en 
to Tripoli, and they received homage from the Merinids 
of Fez; they held their own against repeated Frankish 
invasions, of which the most notable were that which 
cost St Louis of France his life (1270), and tliat of the duke 
of Bourbon (1390), when English troops took part in the unsuc- 
cessful siege of ^hdia. They adorned I'unis with mosques, 
schools and other institutions, favoured letters, and in general 
appear to have risen above the usual level of Moslem sovereigns. 
But their rule was troubled by continual wars and insurrections; 
the support of the Beduin Arabs was imperfectly secured by 
pensions, which formed a heavy burden on the finances of the 
state; ^ and in later times the dyntisty w'as weakened by family 
dissensions. Leo Africanus, writing early in the i6th centu^% 
gives a favourable picture of the great city ” of Tunis, which 
had a fiourishing manufacture of fine cloth, a prosperous colony 
of Christian traders, and, including the suburbs, nine or ten 
thousand heartlis; but he speaks also of the decay of once 
fiourishing provincial towns, and especially of agriculture, the 

once powerful Church. Traces of Christianity remained among 
the Kabyles till after the oonquent of Granada (t,^ 92). when the in- 
flux of Andalusian Moors from Spain completed the conversion 
of those tribes. It ma^be added that down to the early years of 
the 19th century it waiiallesred that some of the Tuareg tribes in 
the Sahara proieifwed (JJ^istinnity (see e.g, Homemann's Travels), 
For the North African' Church after the Moslem conquest, see 
Migne. Pat. lat.\ and /Mas Latrie. AfrUfue septentfionale. Their 
information is «nmmfubi|«l in the introduction to vol. ii. of Asurara*s 
Discovery and Conquiif Pi Guinea, Hakluyt Society's edition 

^ In the the Hafsites also paid tribnte to 

Sicily for the frecdUm^ittf dlie sea and the right to import Sicilian 
com-^ clear proof of the dbcHuxQ of Tunisian agriculture. 


greater part of the open country lying waste for fear of the 
Arab marauders. Taxation was heavy, and the revenue very 
considerable : Don Juan of Austria, in a report to Philip II., 
states that the land revenue alone under the last Hafsite was 
375,935 ducats, but of this a great part went in tribute to the 
Arabs. 

The conquest of Algiers by the Turks gave a dangerous 
neighbour to Tunisia, and after the death of Mohammed the 
Hafsite in 1525 a disputed succession supplied Khair- 
ad-DIn Barbarossa with a pretext for occupying the 
city in the name of the sultan of Constantinople. 

Al-Ha$an, the son of Mohammed, sought help from the 
emperor, and was restored in 1535 as a Spanish vwf.al, by a 
force which Charhjs V. commanded in person, while Andrea 
Doria was admiral of the fieet. But the conquest was far from 
complete, and was never consolidated. The Spaniards remained 
atGolctta and made it a strong fortress, they also occupied the 
island of jerba and some points on the south-east coast; but 
the interior was a prey to anarchy and civil war, until in 1570 
’All-Pasha of Algiers utterly defeated Hamid, the son and suc- 
cessor of IJasan, and occupied Tunis. In 1573 the Turks again 
retreated on the approach of Don Juan, w'ho had dreams of 
making himself king of Tunis; but this success w^as not followed 
up, and in the next year Sultan Selim II. sent a strong expedition 
which drove the Spaniards from Tunis and Goletta, and reduced 
the country to a Turkish province. Nevertheless the Spanish 
occupation left a deep impression on the coast of Tunis, and 
not a few Spanish words passed into Tunisian Arabic. After 
the Turkish conquest, the civil administration was placed 
under a pasha; but in a few years a military revolution trans- 
ferred tlie supreme power to a dey elected by the janissaries, 
who formed 5 ie army of occupation. The government of the 
deys lasted till 1705, but was soon narrowed or 
overshadowed by tlic authority of the beys, w'hose 
proper function was to manage the tribes and 
collect tribute. From 1631 to 1702 the office of bey was 
hereditary in the descendants of Murad, a Corsican renegade, 
and their rivalry with the deys and internal dissensions kept 
the country in constant disorder, Ibrahim, the last of the 
deys (1702-1705), destroyed tlie house of Murad, and absorbed 
the heyship in his own office ; hut, when he fell in battle 
with the Algerians, Hussein b. ’AIT, the son of a Cretan rene- 
gade, was proclaimed sovereign by the troops under the title 
of “ Bey,” and, being a prince of energy and ability, was able 
to establish the hereditary sovereignty, which has last^ without 
change of dynasty to the present time.^ 

Frequent wars with Algiers form the chief incidents in the 
internal liistory of Tunisia under the beys. Under deys and 
beys alike Tunisia was essentially a pirate state. Occasionally 
acts of chastisement, of which the bombardment of Porto 
Farina by Blake in 1655 was the most notable, and repeated 
treaties, extorted by European powers, checked from time to 
time, but did not put an end to, the habitual piracies, on which 
indeed the public revenue of Tunis was mainly dependent. 
The powers were generally less concerned for the captives than 
for the acquisition of trading privileges, and the b^s took 
advantage of the commercial rivalry of England and France to 
play off the one power against the other. The release of all 
Christian slaves was not effected till after the bombardment of 
Algiers; and the definite abandonment of piracy may be dated 
from the presentation to the bey in 1819 of a collective note 
of the powers assembled at Aix-la-Chapellc. The government 
had not elasticity enough to adapt itself to so profound a change 
in its ancient traditions; the finances became more and more 
hopelessly embarrassed, in spite of ruinous taxation; and 
attempts at European innovations in the court and army made 
matters only worse, so long as no attempt was made to improve 

3 Muhammad VI. es Sadok, the reigning bey at the time of the 
French occupation, died in October 1882. and was succeeded by 
his brotlier 'Ali IV. This prince reigned until 1902, the throne 
then passing to his son Muhammad VII el Hadi, who died in 1906, 
when his cousin Muhiunmad VIII. en Nasr (b. 1855) became bey. 
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the internal condition of the country. In the third cjuarter 
of the 19th century not more than a tenth part of tiie fertile 
land was under cultivation, and the yearly charge on the public 
debt exceeded the whole annual revenue. In these circum- 
stances only the rivalry of the European powers that had 
interests in Tunisia protracted from year to > ear the inevitable 
revolution. The P rench began to regard the dominions of the 
bey as a natural adjunct to Algeria, but after the Crimean War 
Turkish rights over the regency of Tunis were revived. After 
the Franco-German W’ar 5 ie embarrassed bey turned towards 
Great Britain for advice, and a British protectorate — suggested 
by the proximity of Malta — was not an impossibility under the 
remarkable influence of the celebrated Sir Richard Wood, 
British diplomatic agent at the court of Tunis from 1855 to 
1879. The railways, lighthouses, gas and water works and 
other concessions and industries were placed in British hands. 
But in 1878, at the Congress of Berlin, Lord Salisbury agreed 
to allow France a free hand ” in Tunisia in return for Preach 
acquiescence in the British lease of Cyprus. 

Alter 1863, however, the kingdom of Italy began to take a 
deep interest in the future of Tunisia. When the country 
OecmpMtIon bankrupt in 1869, a triple control was estab- 
brtt 9 lished over Tunisian finance.s, with British, French 
Prttoh, and Italian ‘^controllers.” In 1880 the Italians 
bought the British railway from Tunis to Golctta. This and 
other actions excited the French to act on the secret under- 
standing effected with tlie British foreign minister at the 
Berlin Congress. In 1881 a French force crossed the 
Algerian frontier under pretext of chastising the independent 
Khmir or Kroumir tribes in the north-east of the regency, and, 
quickly dropping the mask, advanced on the capital and com- 
pelled the bey to accept the P'rcnch protectorate. The actual 
conquest of the country wa.s not effected without a serious 
struggle with Moslem fanaticism, especially at Sfax; but all 
Tunisia was brought completely under French jurisdiction 
and administration, supported by military posts at every 
important point. In 1883 the new situation under the French 
protectorate w'as recognized by the British government with- 
drawing its consular jurisdiction in favour of the French courts, 
and in 1885 it cea.scd to be represented by a diplomatic official. 
The other powers followed suit, cx(!ept Italy, which did not 
recognize the full consequences of the French protectorate until 
1896. In 1884 a thorougli reform of the government and 
administration of the country was begun under the direction 
of a succession of eminent French residents-general. In 1897 
Great Britain surrendered her commercial treaty with Tunisia 
and agreed (subject to a special tcmi)orary privilege regarding 
cotton goods) to allow her commerce and all other relations 
with Tunisia to be subjected to the same conditions as those 
affecting all sudi relations between Britain and France. 

The French protectorate over Tunisia, based on the treaty 
signed by the bey at Bardo cm the 12th of May 1881 and con- 
finned by the treaty -of La Marsa (June 8, 1883), was 
with not recognized by Turkey, which claimed the regency 
Turkgy. part of the Ottoman dominions. The protests of 
the Porte were ignored by tlie French, and in 1892 Turkey so 
far recognized the actual situation as to determine the Tunisia- 
Tripoli frontier as far south as Ghadames. South of that 
point the Saharan frontiers of Algeria, Tunisia and Tripoli 
remained undafintci. Working eastward from Tunisia and 
Algeria the French ocoupied several points to which Turkey 
laid daim. Thus the oasB of Janet, S.S.W. of Rhat, was 
occupied in 2906. The action of Fiance led to counter-action 
by Turkey to various frontier incidents. Janet was re- 
occupied by Ottoman troops in the .summer of 1920, but in 
deference to French protests the troops were withdrawn pending 
the delimitation of the frontier. At the same time Turkey j 
maintained the daim that Tunismns were Ottoman subjects. 

Frontier troubles had however little effect on the remairider 
oi protectorate, in 1904-2905 there were famines and some 
native discontent in the south of Tunisia; but in general the , 
cotm^ has prospered asnacisigly under the Frendi protec- 
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torate. The native dynasty has been strengthened rather 
tlian weakened, and 'I’unisia may be pointed out as the best 
and wisest example of French administration over an alien 
land and race, 'rhough on a smaller scale it is worthy to bo. 
set as a pendant to the British work in Egypt. 

BinttOGRAPHY. — ()£ Arabic sources accc8Sil)lo in translations tho 
geo^s^aplucal works oi Yakubl (Dvsmptio al Magribi, by De Gocjc, 
Lciden, iSOo), Al-Bakri j^Dcscr. dr, VAfn'que septentrionalc, by 
Slanc, Paris, 1859; Arabic text, ibid. 1H57) and Idrisi {Descf, dr 
VAffiqwt, Ac., by Dozy and Do Gooje‘ Leiden, i860) i>clong to 
the loth, iith and T2th centuries respectively; the history of 
Ibn Khaldun {iii&t, drs Berb^res, by Do Slone, 4 vols., Algiers, 
i8ti2-i85<») includes the earlier Hafsites, that of AbKairawanI 
{Hist, dc 1‘Afnque, by Pelissier and Rdmusat, Paris, 1845, in 
Ex’pl, seirnt, de VAlghie, vol. vii.; Arabic text, Tunis, 1286 *a.m.) 
de^s especially with Tunisia and roes down to 1681. Especially 
valuable and lucid arc the following works : Ernest Mcrcicr. 
Histoire de VAfrique septentfionaU {Berber it) (3 vols., l'*aris, 
t8oi). and Histoire de lU'tMissepmnt des Arabes dans VAfrique 
sepientrtonale selnn les auteurs arabes (Paris, 1875); Stanley Lane 
Poole, The Barbary Corsairs (“ Story of the wations " scries, 
London. 1890), deals in part with the history of Tunisia. Other 
works which should l>c studied are : Dr Thos. Sliaw's Trawls 
(^757); Leo Africanus*s de.scription of Africa in Bamusio and in 
Purchases Pilqrims\ Rousseau. Annales tunistennes (Alejers, 1864); 
the late Sir R. Lambeit Playfair, In the Baotsteps of Bruce (London. 
1887) ; A. M. Broadlcy, Tunis, Past and Present (Edinburgh, 1882) ; 
Gu6rin, Voyage avcUologique (Paris, 1862I; D'H^risson, Mission 
avchdologique en Tunisie (Paris, 188.O; E. b. Schocnflcld, Aus den 
Simten dev Barhareshen (Berlin, I9<»2); Sir Horry Johnston, The 
ColonisoBon of Africa (Cambridge, 1905) ; Guyton Lout. La Tunisie 
ei Vmuvre du protector at fran^is (I'aris, 1907); iTofessor Arthur 
Girault, Prinoipes de colonisation et de Ugislation coloniale, vol. iii. 
(3rd e(L. Paris, 1908). Lists of all the rulers of Tunisia will be found 
in A. M. If. J. Stokvis, Manuel d'hist&ive, vol. I. (Lciden, 1898). 
The geography of Tunisia was first treated scientifically by E. 
Peiissier in the i(>ih volume of his Eseplpr. scient. de VAJgirie (Paris, 
1853) ; and by C. Tissot, Explor. scient. de la Tunisie : G^og. compar 4 e 
de la province rnmaine d*Afrique (2 vols., Paris, 1884-1888); also 
in Murray's Handbook, by Sir R. L. Playfair (1887L The works 
of Canon Tristram on the Sahara describe southern Timisia is the 
'sixties of tl*c 19th oentury. Two important articles on Tunisia 
appeared in Nos. 22 and 23 of the Uevue gMrale des sciences (Paria, 
Nov. ;^o and Dec. 15, 1896). Still more valuable is La Tunisie 
I franedise, iti two volumes, a government publication (Paris, 1896). 
An article on the Tunisian Sahara, Bus Tunisian Cave-dwellers and 
Berber Languages, &c., by Sir H. H. Johnston, was publiKlied in the 
Geog. Journ. for |imc 1898. Other articles by the same author 
appeared in the Graphic during the years 1899, 1000 and 1902, 
An interesting di.sscrtation on the qmrstion of the HerlxT race is 
given in Professor A. H. Keane's Man, Past and Present, Numerous 
other works in English and French have btjen publishecl on Tunisia 
from the tourist's point of view; tlic best of these is by Douglas 
Sla<1en, Carthagj and Tunis (2 vols., 1908). Gaston Boissicr, 
VAfrique romaine (1893), is a picturesque but somewhat super- 
ficial aper^u of the principal Roman ruins. Flaubert's Sdlamniho 
ought always to be read by those who visit Carthage and Tunisia. 
It was mainly wriitesn at l^a Mar.sa, near ('arthage. Sec a}«o H. B. 
Ashbee, Bibliography of I'unisia (London, i88y). (H. H. J.) 

TUNNEL (Fr. ionnel, later tonneau, a diminutive from Low 
Lat. tonna, lunna, a tun, cask), a more or less horizontal under- 
ground paissage made without removing the top soil. In 
former times any long tube-like passage, however constructed, 
was allied a tunnel. At the present day the word fa sometimes 
popularly applied to an underground passage constructed by 
trenching down from the surface to build the arching and then 
refillinyg with the top soil; but a passage $0 constructed, although 
indistinguishable from a tunnel when completed, is mope cor- 
rectly termed a covered way,” and the operations “cutting” 
and covering,” instead of tunnelling. Making a small tunnel, 
afterwards to be converted into a larger one, fa called “ driving 
a heading,” and in mining operations smaH tuonels arc 
termed “ galleries,” “ iriltways ” and “ aits.” If the undcr- 
grottod passage is vertical it is a shaft; if the shaft fa begun 
at the surface the operations are knoivn as “sinking”; and 
it IS called a “ rising ” if worked upwosds from a previously 
;onstructed beading or gallery. 

Tunnelltng iiaa been effected by nature^ forces to a far greater 
extent than by man. In Ihnestone^' 'districts innifai^able 
swallow-holes, or shafts, have been sunk by Ifae ram-#ater fol- 
lowing Joints and dissolvmg the rock, dw from the bottom 
of timo ahaits tonneb have been excavated to the sides of 
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hills in a manner strictly analogous to the ordinary method of 
cxeaiting a tunnel by sinking sliafts at intervals and driving 
headings therefrom. Many rivers find thus a course under- 
ground. In Asia Minor one of the rivers on the route of the 
Mersina railway extension pierces a hill by means of a natural 
tunnel, whilst a little south at Selcucia another river flows 
through a tunnel, 20 ft. wide and 23 ft. high, cut 1600 years 
ago through ro('k so hard tliat the chisel marks are still dis- 
cernible. I’lie Mammoth Cave of Kentucky and the Peak 
caves of Derbyshire are examples of natural tunnelling. 
Mineral springs bring up vast quantities of matter in solution. 
It has been estimated that the Old Well Spring at Bath has 
discharged since the beginning of the 19th century .solids 
equivalent to the excavation of a 6 ft. by 3 ft. heading 9 m. 
long; and yet the water is perfectly clear and the daily flow 
is only the 150th part of that pumped out of the great railway 
tunnel under the Severn. Tunnelling is also carried on to an 
enormous extent by the action of the sea. Where the Atlantic 
rollers break on the w(*st coast of Ireland, or on the seaboard 
of the western Highlands of Scotland, numberless caves and 
tunnels have been formed in the cliffs, beside which artificial 
tunnelling operations appear insignificant. The most gigantic 
subaqueous demolition hitherto carried out by man was the 
blowing up in 1885 of Flood Rock, a mass about 9 acres in 
extent, near I^iong Island Sound, New York. To effect tfiis 
gigantic work by a single instantaneous blast a shaft wjis sunk 
64 ft. below sea-level, from the bottom of which 4 m. of 
tunnels or galleries were driven so as to completely honeycomb 
the rock. The roof rock ranged from 10 ft. to 24 ft. in thickness, 
and was supported by 467 pillars 15 ft. square; 13,286 holes, 
averaging 9 ft. in length and 3 ins. in diameter, were drilled 
in the pillars and roof. About 80,000 cub. yds. of rock were 
excavated in the galleries and 275,000 remained to be blasted 
away. The holes were charged with no tons of “ rackarock,*^ 
a more powerful explosive than gunpowder, which was fired 
by electricity, when the sea vas lifted 100 ft. over the whole 
area of the rock. Where natural forces effect analogous results, 
the holes are bored and the headings driven by the chemical 
and mechanical action of the rain and sea, and the explosive 
force is obtained by the expansive action of air locked up in the 
fissures of the rock and compressed to many tons per square foot 
by impact from the waves. Artificial breakwaters have often 
been thus tunnelled into by the sea, the compressed air blowing 
out the blocks and the waves carrying away the debris. 

With so many examples of natural caves and tumiels in 
existence it is not to be wondered at that tunnelling was one 
of the earliest works undertaken by man, first for dwellings 
and tombs, then for quariydng and mining, and finally for 
water-supply, drainage, and other requirements of civilization. 
A I’heban king on ascending the throne began at once to drive 
the tunnel which was to form his final resting-place, and per- 
severed with the work until death. The tomb of Mineptah at 
Thebes was driven at a slope for a distance of 350 ft. into the 
hill, when a shaft was sunk and the tunnel projected a farther 
length of about 300 ft., and enlarged into a chamber for the 
sarcophagus. Tunnelling on a large scale was also carried on 
at the rock temples of Nubia and of India, and the architectural 
features of the entrances to some of these temples might be 
studied with advant^c by the designers of modern tunnel 
fronts. Flinders Petrie has traced the method of underground 
quarrying followed by the Egyptians opposite the Pyramids. 
Parallel galleries about 20 ft. square w^ere driven into the rock 
and cross galleries cut, so that a liall 300 to 400 ft. wide was 
formed, with a roof supported by rows of pillars 20 ft. square 
and 20 ft. apart. Blocks of stone were removed by the workmen 
cutting grooves all round them, and, where the stone was not 
required for use, but merely had to be removed to form a ; 
gallery, the grooves were wide enough for a man to stand up 
in. nWhere granite, diorite and other hard stone had to be cut 
the work w^^klonc by tube drills and by saws supplied with 
corundum, or otHJrliard gritty material, and water — the drills 
leaving a core of rock exactly like that of the modem diamond 


drill. As instances of ancient tunnels through soft ground 
and requiring masonry arching, reference may be made to the 
vaulted drain under the south-east palace of Nimrod and to the 
brick arched tunnel, 12 ft. high and 15 ft. wide, under the 
Euphrates. In Algeria, Switzerland, and wherever the Romans 
went, remains of tunnels for roads, drains and water-supply 
are found. Pliny refers to the tunnel constructed for the 
drainage of Lake Fucino as the greatest public work of the time. 
It was by far the longest tunnel in the world, being more than 
3^ m. in length, and was driven under Monte Salviano, which 
necessitated .shafts no less than 400 ft. in depth. Forty shafts 
and a number of “ cuniculi,** or inclined galleries, were sunk, 
and the excavated material was drawn up in copper pails, of 
about ten gallons capacity, by windlasses. The tunnel wan 
designed to be 10 ft. high by 6 ft. wide, but its actual cross- 
section varied. It is stated that 30,000 labourers were occupied 
eleven years in its construction. With modem appliances 
such a tunnel could be driven from the two ends without 
intermediate shafts in eleven months. 

No practical advance was made on the tunnelling methods of 
the Romans until gunpowder came into use. Old engravings 
of mining operations early in the 17th century show that 
excavation was still accomplished by pickaxes or hammer and 
chisel, and that wood fires were lighted at the ends of the 
headings to split and soften the rock in advance (sec fig. i)» 



(From Agricula’s /A’ tv inftaltica, Basel, 

Fig, I. — ^Method of mining, iC)2i. 


Crude methods of ventilation by shaking cloths in the headings 
and by placing inclined bo.irds at the top of the shafts are also 
on record. In 1766 a tunnel 9 ft. wide, 12 ft. high and 2880 yds. 
long was begun on the Grand Trunk Canal, England, and 
completed eleven years later; and this was followed by many 
others. On the introduction of railways tunnelling became one 
of the ordinary incidents of a contractor’s work; probably 
upwards of 4000 railway tunnels have been executed. 

Tunnelling under Rivers and Harbours . — ^In 1825 Marc Isambard 
Brunei began, and in 1843 completed, the Thames tunnel 
between Rotherhithe and Wapping now used by the East 
London railway. He employed a peculiar “ shield,” made of 
timber, in several independent sections. Part of the ground 
penetrated was almost liquid mud, and the cost of the tunnel 
was about £1300 per lineal yard. In 1818 he took out a patent 
for a tunnelling process, which included a shield, and which 
mentioned cast iron as a surrounding wall. His shield fore- 
shadowed the modem shield, which is substituted for the 
ordinary timber work of the tunnel, holds up the earth of 
excavation, affords space within its shelter for buiWing the 
permanent walls, overlaps these walls in telescope fashion, and 
1$ moved forward by pushing against their front ends. The 
advantages of cast-iron walls are that they have great strength 
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in small space as soon as the segments arc boiled together^ and 
they can b ■ caulked water-tight. 

In 1830 Lord Cochrane (aften^^ards loth earl of Dundonald) 
patented the use of compressed air for shaft-sinking and tun- 
nelling in water-bearing strata. Water under any v)ri;;s.sure can 
be kept out of a subaqueous chamber or tunnel by sufficient 
air of a greater pressure, and men can breathe and w'ork 
therein — ^for a time— up to a pressure exceeding four atmo- 
spheres. Thy shield and cast-iron lining invented by Brunei, 
and the compressed air of Cochrane, have with the aid of later 
inventors largely removed the difficulties of subaqueous tunnel- 
ling. Cochrane’s process was used for the foundation of bridge 
piers, &c., comparatively early, but neither of these devices was 
employed for tunnelling until half a century after their inven- 
tion. Two important subaqueous tunnels in the construction 
of which neither of these valuable aids was adopted are the 
Severn and the Mersey tunnels. 

The Severn tunnel (fif?. 16), m. in length for a double line of 
railway, begun in 187.3 and finished in 1886, Hawkshaw, Son, 
Hayter & Richardson being the engineers and T. A. Walker the 
contractor, is made almost wholly in the Trias and Coal Measure 
formations, but for a short distance at its eastern end passes through 
gravel. At the lowesst part the depth is 60 ft. at low water and 100 ft. 
at high water, and the thickness of sandstone over the brickwork 
is 45 ft. Under a depression in the bed of the river on the English 
side there is a cover of only .30 ft. of marl. Much water was met with 
tliroughout. In 1879 the works were flooded for month.s by a land 
spring on the Welsh side of the river, and on another occasion from 
a hole in the river bed at the Salmon Pool. This hole was subse- 
quently filled with clay and the works completed beneath. Two 
preliminary headings were driven across the river to te.st the ground. 
*' Break-ups " were made at intervals of two to five chains and the 
arching was carried on at each of these points. All parts of the 
excavation were timbered, and the greatest amount excavated in 
any one week was (>000 cub. yds. The total amount of water 
raised at all the pumping stations is about 27,000,000 gallons in 
twenty-four hours. 

The length of the Mersey tunnel (fig. 1 5) between Liverpool and 
Birkenhead between the pumping shafts on each side of the river 
i.s one mile. From each a drainage heading was driven through 
the sandstone with a rising gradient towards the centre of the river. 
This heading was partly bored out by a Beiiumont machine to a 
diameter of 7 ft. 4 in. and at a rate attaining occasionally 65 lineal 
y<ls. per week. All of the tunnel excavation, amounting to 320,000 
cub. yds., was got out by hand labour, since heavy bla.stiiig would 
have shaken the rock. The minimum cover between the top of 
the arch and the bed of the river is 30 ft. Ihimping machinery is 
provided for 27.000,000 gallons per day, which is more than double 
lhc» usual quantity of water. Messrs Brunlees & Fox were the 
engineers, and Messrs Waddell the contractors for the works, which 
were opened in x886, about six years after the beginning of operations. 

In 1869 P. W. Barlow and J. H. Greathead built the Tower 
foot-way under the Thames, using for the first time a cast-iron 
lining and a shield which embodied the main features of Brunei’s 
de.sign. Barlow had patented a shield in 1864, and A. E. Beach 
one in 1868. The latter was u.sed in a short masonry tunnel 
under Broadway, New York City, at that time. In 1874 
Greathead designed and built a shield, to be used in connexion 
with compressed air, for a proposed Woolwich tunnel under 
the Thames, but it was never used. Compressed air was first 
used in tunnel work by Hersent, at Antwerp, in 1879, in a 
small drift with a cast-iron lining. 

In the same year compressed air was used for the first time 
in any important tunnel by D. C. Haskin in the famou.s first 
Hudson River tunnel, New York City. This was to be of 
two tubes, each having internal dimensions of about 26 ft. 
3vide by 18 ft. high. The excavation as fast as made was lined 
with thin steel plates, and inside of these with brick. In 
June x88o the northerly tube had reached 360 ft. from the 
Hoboken shaft, but a portion near the latter, not of full size, 
was being enlarged. Just after a change of shifts the compres.sed 
air blew a hole through the soft silt in the roof at this spot, 
and the water entering drowned the twenty men who were 
working therein. From time to time money was raised and the 
work advanced. Between 1888 and 1891 the northerly tunnel 
was extended 2000 ft. to about three-fourths of the way across, 
with British capital and largely under the direction of British 
engmeers — Sir Benjamin Baker and £. W. Moir. Compressed 


air and a shield were used, and the tunnel walls were made of 
bolted segments of cast iron. The money being exhausted, 
the tunnel was allowed to fill with water, and it so remained 
for ten years. Both tubes were completed in 1908. 

The use of comprcs.sed air in the Hudson tunnel, and of 
annuity shields and cast-iron lined tunnel in constructing 
the City & South London railway (1886 to 1890) by Great- 
head, became widely known and greatly influenced subaqueous 
and soft-ground tunnelling thereafter! The pair of tunnels 
for this railway from near the Monument to Stockwell, from 
10 ft. 2 in. to 10 ft. 6 in. interior diameter, were constructed 
mostly in clay and without the use of compressed air, except 
for a comparatively short distance through water-bearing 
gravel. In this gravel a timber heading wfis made, through 
which the shield was pushed. 1'he reported total cost was 
£840,000. Among the tunnels constructed after the City & 
South l^ondon work was well advant'ed, lined with cast-iron 
segments, and constructed by means of annular shields and 
the use of %.*ompressed air, were the St C lair (Joscj^h Hobson, 
engineer) from Sarnia to Port Huron, 1889-1800, through clay, 
and for a short distance through water-bearing gravel, booo ft., 
18 ft. internal diameter; and the notable JJluckwall tunnel 
under the Thames (Sir Alexander Binnie, engineer, and S. 
Pearson & Sons, contractors), through ( lay and 400 ft. of water- 
saturated gravel, 1892- 1897, about 3 ij() ft. long, 24 ft. 3 in. 
in internal diameter. The shield, jc> ft. 6 in. long, coutain(;d a 
bulkhead with movable shutters, as foreshadoNN cd in Baker’s pro- 
posed shield (fig. 2). 

Numerous tunnels of 
small diameter have 
been similarly con- 
structed undeT the 
Thames and ('lydc^ for 
electric and cal)le 
ways, several for 
sewers in Melbourne, 
and two under the 
Seine at Paris for 
.sewer siphons. 

The Rotherhithc 
tunnel, under the 
I Thames, for a Head- 
way, with a length of 
4863 ft. between por- 
tals, of which a!>out 
1400 ft, are directly 
under the river, has 
the largest cross- 
scction of any sub- 
aciueous tube of this 
type in the world (see fig. 3). It was begun in 1904 and 
finished in 1908, Maurice Fitzmaurice being the engineer of 
design and construction, and Price & Reeves the contractors. It 
penetrates .sandy and shelly clay overlying a seam of limestone, 
beneath which are pebbles and loamy sand. A preliminary 
tunnel for exploration, 12 ft. in diameter, wa.s driven across 
the river, the top being within 2 ft. of the following main 
tunnel. The top of the main tunnel excavation in the middle 
of the river was only 7 ft. from the bed of the Thames, and 
a temporary blanket of filled earth, usually allowed in similar 
cases, was prohibited owing to the close proximity of the docks. 
The maximum progress in one day v/as 12*5 ft., and the 
average in six days 10*4 ft. The air compressors were together 
capable of supplying 1,000,000 cub. ft, of air per hour. 

Some tunnels of marked importance of this type — to be 
operated solely with electric cars — have been built under the 
East and Hudson rivers at New York. Two tubes of 15 ft. 
interior diameter and 4250 ft. long penetrate gneiss and 
gravel directly under the East River between the Battery 
and Brooklyn. They were begun in 1902, with Wm. B. 
Parsons and George S. Rice as engineers, and were finished 
in December 1907, under the direction of D. L. Hough of the 



Fiq. 2.^B. Baker'.s pneumatic shield. 




Detroit River Tunnel. 2 tubes* 


Scale of Filet 
10 


River Seine. Pens* 1 tube. 


Fig. a.^Cross Sections of Tunads under Rivers and Harbours, 
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New York Tunnel Company. They carry subway trains. In 
one of the blow-outs of compressed air a workman was blown 
through the gravel roof into the river above. He lived until 
the next day. Two other tubes of the same size built also through 
gneiss and gravel between 1905 and 1907 by the Degnon 
Contracting Company, with R. A. Shailer as the contractors’ 
engineer, go from 42nd Street to Long Island City. 

Four much larger tubes (see fig. 3) built in 1904 to 1909, for 
the Pennsylvania railroad, with Alfred Noble as chief engineer, 
S. Pearson & Son as contractors, and E. W. Moir as general 
manager, cross from 32nd and 33rd Streets to Long Island. 
The maximum average progress per day (one heading) for the 
best month’s work was : rock, 4‘i ft.; rock and earth, 3*8 ft.; 
earth, with full sand face, 12*8 ft. The best methods of prevent- 
ing blow-outs were found to consist of employing clay blankets 
(sometimes 25 ft. thick) on the river bed, which could be carried 
up to 20 ft. depth of water, and of filling the pores of the sand 
and gravel with blue lias lime or cement grout. The maximum 
air pressure was 38 tb per sq. in. In the case of sand face with 
poor leaky cover the usual practice was to make the air pressure 
equal to that of water from the surface down to about a quarter 
the distance below the top of the shield. The average amount 
of free air supplied per man per hour was approximately 2300 
cub. ft. On the Hudson River side two tubes of the same 
size as those in the East River are for the Pennsylvania trains 
to New Jersey. Two tubes from Morton Street to New Jersey, 
begun by Haskin, already referred to, arc for sub-way trains, 
and so are the most southerly of all on the Hudson side, viz, 
the two from ('orllandt Street to under the Pennsylvania 
station in Jersey City. 

The two tul)cs from Morton Street were completed under 
the direction of Charles M. Jacobs, who w'as also chief engineer 
of the four other Hudson River tuljes. 'flie contractors for the 
Hudson tubes for the Pennsylvania road were the O’Rourke 
Contracting Company. Skilful treatment was required to 
overcome the difficulties on the New' York side of tlie Hudson 
in all the tubes where the face excavation was partly in rock 
and partly in soft earth. Most of their length, however, was 
through silt, and in this the tunnelling was the easiest and 
most rapid that has ever been carried out in subaqueous work, 
50 lineal ft. per day being sometimes accomplished. A large 
proportion of the silt which under ordinary processes would 
be taken into the tunnel through the shield, carried to the shore 
and got rid of by expensive methods, was Ijy the latter process 
merely displaced as the shield with nearly or quite closed 
diaphragm was pushed ahead. 

The East Boston tunnel, the first important example of a 
shield-built monolithic concrete arch, from the Boston Sub- 
way to East Boston, is 1-4 m. long, 3400 ft, being under the 
harbour. One mile was excavated by tunnelling with roof shields 
about 29 ft, wide, through clay containing pockets of sand and 
gravel. The engineer was H. A. Carson, and the contractors the 
Boston Tunnel Construction Company and Patrick McGovern. 

Some 25 m. of waterworks brick-lined tunnels have been built 
since 1864, mostly in clay, under the Great Lakes, without the 
use of shields, though in the later ones compressed air was 
utilized. A large portion of the latest Cleveland tunnel, 9 ft. 
interior diameter, was built at the rate of 17 ft. per day at a 
cost of about per ft. During this work three explosions 

of inflammable gases occurred, in v/hich nineteen men w-ere 
killed and others were injured. Later a fire at the shaft in the 
lake caused the death of ten men. Work w^as thereafter com- 
pleted under the engineering direction cf G. H. Benzenberg. 
Less serious accidents, principally explosions of marsh gas, 
occurred in many of the other tunnels. In one case (at Mil- 
waufkc'e under Benzenberg) drift material was penetrated, 
with large boulders and coarse and fine gravel, and without 
any sand or day filling, apparently in direct communication 
with the lake bottom. At times the necessary air pressure 
was 42 % per sq. in, 

St^aqueoux Timnds made by sinking Tubes, Caissons , 6*^. — ^In 
1845 ^ Haye, in England^ doubtless having in mind the 


tedious and difiicult work of the Thames tunnel, proposed to 
make tunnels under water by sinking large tubes on a previously 
prepared bed and connecting them together. Since then many 
mventurs have proposed similar schemes. In 1866 Belgrand 
sank twin plate-iron pipes, 1 metre diameter and 156 metres 
long, under the Seine at Paris for a sewer siplion, and there have 
since been numerous wcamples of sunk cast-iron subaqueous 
water-pipes. It is believed that the first tunnel of this class, 
large enough for men to move upright in, was by H. A. C-arson, 
assisted by W. Blanchard and F. D. Smith, in 1893-1894, in the 
outer portion of Boston harbour, for the metropolitan sewer 
outlet. The later tubes were about 9 ft. exterior diameter, 
in sections each 52 ft. long, weighing about 210,000 lb, made of 
brick and concrete, with a skin of wood and water-tight bulk- 
heads at each end. A trench was dredged in the harbour bed 
and saddles were accural el)' placed to support the tubes. The 
latter, made in cradles above water alongside a wharf, were 
lowered by long vertical screws moved by steam power, and were 
towed J to I m. to their final positions. After sufficient water 
had been admitted they w'crc lowered to their saddles by travel- 
ling shears on temporary piles. The teniporary joints between 
consecutive sections were made by rubber gaskets between 
flanges which were bolted together by divers. The later opera- 
tions were backfilling tlie trench over the pipes, and in each 
section pumping out the water, removing its bulklicads, 
and making good the masonry between consecutive bulk- 
heads, this masonry being inside the flanges. This work, 
about 1500 ft. in length, was done without contractors, by 
labourers and foremen under the immediate control of 
the engineers, and was found perfectly tight, straight and 
sound. 

The double- track railroad tunnel at Detroit, made in 1906- 
1909, under the direction of an advisory' board consisting of 
W. J. Wilgus (chairman), H. A. Carson and W. S. Kinncar (the 
last-named being chief engineer), is il m. long, with a portion 
directly under the river of 4 m. The method used under the 
river (proposed by Wilgus) is an important variation on the 
Boston scheme, A trench w'as dredged with a depth ecjual to 
tlie thickness of the tunnel below the river bed and about 70 ft. 
below the river surface, and grillages w'erc accurately placed 
in it to support the ends of thin steel tube-forms, inside of 
which concrete was to be moulded and outside of which de- 
posited. These tubes, each about 23 ft. in diameter and 262’s ft. 
long, were in pairs (one tube for each track), and were 
connected sidew'ise and surrounded by thin steel diaphragms 
12 ft. apart. Planking, to limit the concrete, was secured 
outside the diaphragms (see fig. 3). The forms were made 
tight, bulkheaded at their ends, floated into place, sunk by 
admitting water, set on the grillages, and the ends of successive 
pairs connected together by bolts through rubber gaskets and 
flanges. The succeeding pair of tubes was not lowered until 
concrete had been deposited through the river around the 
tubes of the preceding pair. The following steps were to re- 
move the water from one pair of tubes, mould inside a lining 
of concrete 20 in. thick, remove the contiguoiis bulkheads, 
and repeat again and again the processes described until the 
subaqueous tunnel was complete. 

The New York Rapid Trarusit tunnel under Harlem River, 
built 1904-1905, has two tubes, each about 15 ft. diameter and 
400 ft. long, with a surrounding shell of cast iron it self surrounded 
by concrete. The outside w'idth of concrete is about 33 ft. 
Its top is 28 ft, below high water and aliout 3 ft. below the bed 
of the river. D. D. McBean, the sub-contractor, dredged a 
trench in the river to within 7 or 8 ft, of the required depth. 
He tlien enclosed a space of the w'idth of the tunnel from shore 
to mid-stream with 12-in. sheet piling, which was evenly cut 
off some 2 ft. above the determined outside top of the tunnel. 
On top of this piling he sank and lightly fitted a flat temporary 
roof of timber 3 ft. thick in sections, and covered this w'ith 
about 5 ft. of dredged mud. Water was expelled from' this 
subaqueous chamber by compressed air, after which the re- 
maining earth was easily taken oat, and the iron and concrete 
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tunnel walls were then built in the chamber. For the remaining 
part of the river the foregoing process was varied by cutting off 
the sheet piling at rnid-heighl: of the tunnel and making the upper 
half of the tunnel, which was built above and lowered in sec- 
tions through the water, serv^e as the roof of the chamber in 
which the lower half of the tunnel was built. 

The tunnels of the M^tropolitain railway of Paris (F. Bien- 
veniie, engiiiccr-in-('hief) under the two arms of the Seine, 
between Place Chatel6t and Place Saint Michel, were made by 
means of compressed-air caissons sunk beneath the river bed. 


I were next made by the aid of temporary' small caissons sunk 
through about 26 ft. of earth under the river. The tops of the 
side walls were made even with the end walls. A steel rect- 
angular coffer-dam (figs. 5 and 6) was sunk to rest with rubber 
or clay joint on these surrounding walls. The coffer-dam had 
shafts reaching above the surface of the water, so that the earth 
core was easily taken out (after removing the water) in free air. 
The adjacent chambers under the caissons were then (connected 
together. Three caissons, of a total length of 396 ft., were 
used under the larger arm, and two, of an aggregate length 


Mourdain Tunnels for RaiUvays. 


Tunnel. 

Location. 

Lcni'th 

(mUev). 

Internal Width and 
HeiL/ht. 

Material 

pcnctrat(?d. 

Average 
j)rogres . per 
day = 24 Iws. 
(hn. yds.). 

Approximate 
cost per 
lin. yd. 

Mont Cenis (i tunnel) . 

Modane, France and 

7-98 

2d ft. 3 in. X 24 ft. 

Granitic 

'-^•57 

/: 

22 <) 


Bar ’onecchia, Italy. 


7 in. (horseshoe). 



St Gotthard (1 luimul) 

Goschenen and AiroJo in 

9 d 

26 It. 3 in. X 24 it. 

Granitic 

O'oi 

143 

Swi ze land. 

1 

7 in. (horse.'dioc). 



Arlbor:^ (i tunnel). 

Innst>riick and Bluden-: 

(r^(. 

25 ft. 3 in. wide. 

— 

9*07 

108 

in Tiro). 

Briguc, Switzerland and 

I2VJ 

16 ft. 5 in. X 19 ft. 

Gneiss, mica schist, 

148 

Simplon (2 tunnels) . 

11*63 

Lscllc, Ilal> . 


6 in. each (min.). 

limes lone and 
disintegrated mica 
Kchi::l rock. 
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L. Chagnaud being the contractor. They were built of plalc.s 
of sheet steel and masonr)', with temporary .steel diaphragms 
in the ends, filled w'ith concrete, making a cross wall with a 
level top about even with the outside top of the tunnel and 
about 2 ft. below the bottom of the Seine. The caissons were 
sunk on the line of the tunnel so that adjacent ends (and the 
walls just described) were nearly S it. apart witlv at that stage 
— a core of earth between them. Side walls joining the end 
wails and thus enclosing the earth core on four sides (fig, 4) 



(From Engifuerinff Nnvst New York.) 

Fic. 4. — Perspective showin?; manner of enclosing space bet^veen 
tunnel caissons for the M^tropolitaiii under the Seine at Paris. 


of 132 ft., under the .smaller arm of the Seine. The cost of 
the tunnel was 7000 francs per lineal metre. 

William Sooy Smith published in Chicago, in 1877, a de- 
scription of a scheme for building a tunnel undcr the Detroit 
river by sinking caissons end to end, each caisson to be secured 
to the adjoining one by tongued and grooved guides, and a 
nearly water-tight connexion between the two to be made by 
means of an annular inflated hose. 

Tunnelling through Mountains , — Where a great thickness of 
rock overlies a tunnel through a mountain, it may be necessary 
to do the work wholly from the two ends without intern ediale 
shafts. The problem largely resolves itself into devising the 
most expeditious way of excavating and removing the rock. 
Experience has led to great advances in speed and economy, as 
may be seen from examples in the above table. 

In 1857 the first blast was fired in connexion with the Mont 
Cenis works; in 1861 machine drilling was introduced; and in 
1871 the tunnel was opened for traffic. With the exception of 
about 300 yds. the tunnel is lined throughout with brick or 
stone. During the first four years of hand labour the average 
progress was not more than 9 in. per day on each side of the 
Alps; but with compressed air rock-drills the rate towards 
the end was five times greater. 




(From Ertginetring Ntws^ New York.) 

Fig. 5. — ^Transverse Section. 


Fio. 0. — Longitudinal Section. 


Coffer-dazn superimposed over joints between caissons in tu-unels for the M^tropolitain 

under the Seine at Paris. 


In 1872 the St Gotthard 
tunnel was begun, and in 
1881 the first locomotive 
ran through it. Mechanical 
drills Mere used from the 
beginning. Tunnelling was 
carried on by driving in 
ad^•ance a top heading about 
8 ft. square, then enlarging 
this sideways, and finaUy 
sinking the excavation to 
invert level (see figs. 7 and 
8). Air for working the 
rock-drills was compressed 
to se\'en atmospheres by 
turbines of about 2000 
horse-power. 

The driving of the Arlbcrg 
tunnel vras begun in 1 880 and 
the v/ork was completed in 
little more than three years. 
The mainheading was toven 
along the bottom of the 
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tunnel and shafts were opened up 25 to 70 yds. apart, from which 
smaller headings were driven right and left. The tunnel was 
enlarged to its full section at different points simultaneously in 
lengths of 8 yds,, the excavation of each occupying about twenty 
days, and the masonry fourteen days. Ferroux percussion air-drills 
and Brandt rotary hydraulic drills were used, the performance of 
the latter being especially satisfactory'. After each blast a fine 
spray of water was injected, which assisted the ventilation 



Figs. 7 and 8. — ^Method of excavation in St Gotthard Tunnel. 


materially. In the St Gotthtard tunnel the discharge of the 
air-drills was relied on for ventilation. In the Arlberg tunnel 
over 8000 cub. ft. of air per minute were thrown in by ven- 
tilators. To keep pace with the miners, 900 tons of excavated 
material had to be removed, and 350 tons of masonr> 
introduced, daily at each end of the tunnel, which necessitated 
the transit of 450 wagons. The cost per lineal yard varied 
according to the thickness of masonry' lining and the distance 
from the mouth of the tunnel. For the first thousand yards 
from the entrance the prices per lineal yard were £ii 8s. for 
the lower heading; £7 12s. for the upper one; £30 los, for the 
unlined tunnel ; £45 for the tunnel with a tliin lining of masonry^ ; 
and £124 5s. with a lining 3 ft. thick at the arch, 4 ft. at the 
sides, and 2 ft. 8 in. at the invert. 

The Simplon tunnel was begun in 1898 and completed in 
1905. It is over 30% longer than the St Gotthard, and the 
greatest depth below the surface is 7005 ft. A novel method 
Wiis introduced in the shape of two parallel bores (56 ft. apart, 
connected at intervals of 660 ft. by oblique galleries), which 
greatly facilitated ventilation, and resulted in increased economy 
and rapidity of construction, while ensuring the health of the 
men. One of these galleries was made large enough for a single- 
track railroad, and the second is to be enlarged and similarly 
used. The death-rate in the Simplon tunnel was decreased as 
compared with the St Gotthard from 800 in eight years to 60 
in seven years. Had one wide tunnel been made instead of two 
narrow ones, it v/ould have been difficult to maintain its 
integrity; even with the narrow cross-section employed the floor 
^vas forced up at points in the solid rock from the great weight 
above, and had to be secured by building heavy inverts of 
masonry, Temperatures were reduced to 89® F. by spraying 
devices, although the rock temperatures ranged from 129® to 
130® F. At one point 4374 yds. from the portal of Isellc the 
“Great Spring** of cold water was struck; it yielded 10,564 
gallons per minute at 600 lb pressure per .sq, in., and reduced 
the temperature to 55*4® F., the lowest point recorded. A 
spring of hot water was met on the Italian side which cliscliarged 
into the tunnel 1600 gallons per minute with a temperature of 
1 13® F. The maximum flow of cold water was 17,081 gallons 
per minute, and of hot water 4330 gallons per minute. These 
springs often necessitated a temporary abandonment of the 
work. Water power from the Rhone at the Swiss and from the 
Diveria at tlie Italian end provided the power for operating all 
plant during the construction of most of the work. Among the 
able engineers connected with this work must be mentioned 
Alfred Brandt, a man of remarkable energy and ability, whose 
drills were used with much success. He died early in the work, 
of injuries received from falling rock. 

A group of tunnels — the Tauem, Barengraben, Wocheiner and 
Bosriick — was undertaken by the Austrian government in 


connexion with new Alpine railroads to increase the commercial 
territory tributary to the seaport of Trieste, which at one time 
was greater than Haml)ur,j^. The principal tunnel of this group 
is under the main body 01 the Tauern mountain. The bottom 
drifts met on the 21st of July 1907. The difficulties resulted 
mostly from mountain debris and springs. There are four 
minor tunnels between Schwarzuch, St Veit, and the north 
portal of the Tauern, and nineteen between the south portal 
and the south slope at Mollbriicken. 

The electric railway from the Eiger glnxner to near the summit 
cf the Jungfrau includes a tunnel ij m. long, 3*6 metres wide 
and 3*8 metres high, with a midway station, from which a large 
part of northern Switzerland can bo seen. From the Jungfrau 
terminus, at an elevation of 13,428 ft., the summit, 242 ft. 
higher, will be reached by an elevator. 

The Hoosac tunnel was the first prominent tunnel in America. 
It was begun in 1855 and finished m 1876, after many interrup- 
tions. It was memorable for the original use in America of 
air-drills and nitroglycerin. The Pennsylvania railroad tunnels 
crossing New York City under 32nd and ^3r(l .Streets arc of un- 
usual size. Owing to the close proximity of large buildings and 
other structures special methods were adopted for mining the 
rock to lessen the vibrations by t‘xplosions. At 33rd Str(‘et 
and 4th Avenue the tunnels pa.ss directly under two of the 
Rapid Transit system, above which there is another belonging 
to the Metropolitan Traction Company, so that there are three 
tunnels at different levels under the street. 

Among other rock tunnels may be mentioned the Albtila, 
tlirough a granite ridge of the Rhaetian Alps, for a single-track 
narrow-gauge railroad, 3*6 m. long; tunnels on the Midland 
railway, near Totley in Derbyshire, over 3*5 m. long, Iarg(*Iy 
in .shale, and at Cowburn, over 2 m. long, in shale and harder 
rock, each 27 ft. wide and 20*5 ft, high inside; the Suratn, on 
the Trans-Caucasus railway, for double track, 2*47 rn. long, 
through soft rock; the tail-race tunnel for the Niagara Falls 
Water Power Company, i'3 m. long, 19 ft. wide and 2r ft. high, 
through argillaceous shale and limestone, costing about 
$1,250,000; the Tequixquiac outlet to the drainage system for 
the city of Mexico, costing $6,760,000; the Cascade, Wajiliington, 
part of the Great Northern railroad system, saving 9 m. 
in distance; and the Gunni.son, irrigating 147,000 acre.s in 
Colorado. 

Tunnelling in Towns.- -Where tunnels have to l)e carried 
through .soft .soil in proximity to valuable buildings special 
precautioas have to be taken to avoid settlement. A successful 
example of such work is the tunnel driven in 1886 for the Great 
Northern Railway Company under the Metropolitan Cattle 



Fig. 9,— Paris M^tropolitain Tunnel. longitudinal horizontal 
section. 
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liarket^ London. This was done by the crownrbar method, 
the ban being built in with solid brickwork. The subsadence 
in the ground was from 1 to about 5^ in. SeveraJ buildings 
were tunnelled under without any stiiictural damage. 

London has now some ^ m. of tunnels for railways, mostly 
operated by electric traction. Most of those which have been 
constructed since 1890 have been tunnelled by the use of cylin- 
drical shields and walls of cast iron. Shields about 23 ft. in 
diameter were used in constructing the stations on the Central 
London railway, and one 32 ft. 4 in. in diameter and only 
9 ft. 3 in. long was used for a short distance on the Clapham 
extension of the City and South London railway. 


general, the upper half of the tunnel was executed first (%s. 9 
and 20) and the lower part completed by underpinning. 

Figs. II, 12 and 13 illustrate a case of tunnelling near 
tant buildings in Boston in 1896, with a roof-shield 29 ft. 4 in. in 
external diameter. The vertical sidewalls were first made in 
small drifts, tlie roof-shield runnii^ on top of these, and the 
core was taken out later and tlje invert or floor of the tunnel 
put in last. Each hydraulic press of the shield reacted against 
a small continuous cast-iron rod imbedded in the brick arch. 
In Fome large sewerage tunnels in Chicago the shields were 
pushed from a wall of oak planks, 8 in. thick, surrounding the 
brick walls of the sewer. 



1^10. zo. — Paris M^trojmUtam Tunnel, longitudinal vertical section. 


Paris has an elaborate plan for underground raihvays some Ventilation of Tunnels , — The simplest method for ven- 
50 m, in length, a considerable number of which have been tilating a railway tunnel is to have numerous wide openings to 
constructed since 189S under the engineering direction of F. daylight at frequent intervals, li these are the full width of 
Bienvenue. Instead of using completely cylindrical shields the tunnel, at least 20 ft. in length, and not farther apart 
and cast-iron wails, as in London, roof-shields {boudUrs de than 200 yds., it can be naturally ventilated. Such arrange- 
uoiUi) were employed for the construction of the upper half of ments are. however, frequently impracticable, and then recourse 
the tunnel, and masonry walls were adopted throughout. In must be had to mechanical means. 
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Fic. la. — Bouton Subway, third phase. 



Fig. 13. — Boston SuMvay, longitudinal vertical section through shield. 


The first application of mechanical or fan ventilation to railway point trntry into the tunmd was effected) to each shore, where a fan 
tunnels was made in the Lime Street tunnel of the London and 40 ft. in diameter was placed. In this way tiic vitiated air is drawn 
North-Western railway at Liverpool, which has since been replaced from the lowest point of the railway, whiles fresh air flows in at the 
by an open cutting. At a later date fans were applied to the Severn stations on each side to rf jilenihh tlie partial vacuum, as indicated 
and Mersey tunnels. by arrows in the accompanying longitudinal secLion of the tunnel. 

The principle ordinarily acted upon, where mechanical ventilation The principle was that fresh air should enter at each station and 
has been adopted, is to exhaust the vitiated air at a jioint midway *' split '* each way into the tunnel, and that thus tlie atmosplierc 
between the portals of a tunnel, by means of a shaft with which fs 1 on the station platforms should be maintained in a condition of 
connected a ventilating fan of suitable power and dimensions. In I purity. 

the case of the tunnel under the river Mersey (fig. 14) such a shaft ! The fans in the Mersey tunnel are somewhat similar to the well- 
oouid not be provided, owing to the river being overhead, but a known Guibal fans, with the ^ception of an important alteration 
vontUating heading was driven from the middle of the river (at which ' in the shutter. With the Guibal shutter, the top of the opening 
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into the chimney from the fan has a line parallel to that of the fan- 
shaft and of the fan-blades, and, as a consequence, as each blade 
passes this shutter, the stoppa/;o of the discharge of the air is instan- 
taneous, and the sudden chunije of the pressure of the air on the face 
of the blade whilst dischanrin'.^ and the reversal of the pressure, 
due to the vacuum inside tlic fcin-casing, cause the vibration hitherto 
inseparable from this typo of ventilator. As an illustration of the 
effect of the pulsatory action of the Guibal shutters the following 
figures may be given ; a fan having ten arms and running, say, sixty 
revolutions per minute, and working twenty-four hours per day, 
gives (10 X 60 X 60 X 24 s=) 80 ^.ouo blows per day tran.smitted 
from the tip of the fan- vanes to the fan-shaft; the shaft is thus in 
a constant state of tremor, and sooner or later reaches its elastic 
limit, and the consequent injury to the general structure of the fan 
is obvious. This difficulty is avoided by cutting a A'Shaped opening 
in the shutter, thus gradually decreasing the aperture and allowing 
the air to pass into the chimney in a continuous stream instead of 
intorniittently. The action of this regulating shutter increases 
the durability and cfiiciency of the fans in an important degree. 
In towns like Livciqiool and llirkciihead any pulsatory action would 
be readily felt by the inhabitants, but with the above arrangement 
it is difficult to detect any .sound whatever, even when .standing close 
to tlie biiilrlin »s containing the fans. The admission of the air on 
both sides is found in practice to conduce to smooth running and to 
the reduction of the side-thrust which occurs when the air is 
admitted on one side only. The fans are five in number : two are 
40 ft. in diameter by 12 ft. wide, and two 30 ft. in diameter by to ft. 
wide, one of each size being erected at LiveqK)ol and at Birken- 
head respcctiv('Iy. In addition, thcjre is a high-spc3ed fan lO ft. in 
diameter in Liverpool which throws ^jo.ooo cub. ft:. 

The following tabhj gives the result of experiments made with 
llitj ventilating fans of the Mtjrscy railway : — 


T«aii .'It 

Diameter of Faa 
in feet. 

Width of Blade 
in feet. 

Number of Revela- 
tions per minute. 

Area of Drift-way | 
in square feet. 1 


Velocity of Air in 
feet per minute. I 

Volume of Air in ! 
cubic feet per I 

minute. | 

llamiUun Strot^t, 








Bii‘Kviihc?acl 
Shore Koatl, 


!'• 

•17 


' -30 

iSys 

2 14. TV) 

BirktfuUead 
James Street, 


12 

4.5 


2’i)0 

32SH 1 

154.685 

Liverpool . 
James Street, 

40 

12 

45 

7 ^ 

-^’45 

2465 

178,880 

Liverpool . 

Bold Street, 


10 

(«. 

1)0 

2 *31) 

20(»2 

123.720 

Liveqrool , 

lit- 





'I'otLlI 

300,<KK> 

9 . 5 L 


The central point of the Severn tunnel (fig. 15) lies toward the 
Monmouthshire bank of the river, and ventilation is effected from 
that point by means of one fan placed on the surface at Sudbrooko, 
Monmouth, at the top of a shaft which is connected with a horizontal 



heading leading to the centre. This fan, whicli is 40 ft. in tliaineter 
by 12 ft. in width, removes from the tunnel some .400,000 cub, ft. 
per minute, and tlraws in an equivalent v'olume of fresh air from the 
two ends. 

About 1 890 an excellent system was introduced by Signor Saccardo, 
the well-known Italian engineer, which to a great extent has minim- 
’7.fid the difficulty of ventilating long tunnels under mountain-ranges 
where shafts are not available. This system, which is not applicable 
to tunnels in which underground stations exi.st, is illustrated in 
fig. 16, which represents its application to the .single-line tunnel 
through the Apennines at l^acchia. This tunnel is one of fifty- 
two single-line tunnels, with a gradient of r in 40, on the main line 
between Florence and Bologna, built by Thomas Brassey, There 
is a great deal of traffic which has to lie worked by heav)»' locomotives. 
l:Jefore the installation of a ventilating system under any condition 
of wind the .state of this tunnel, about 3000 yds, in l ength, was bad ; 

1 In the case of this circular drift-way a velocity of 4000 ft. per 
minute was subsequently attained. 

2 Quick-running fan. / m. 


but when the wind was blowing in at the lower end at the same time 
that a heavy goods or pas.scnger train was ascending the gradient 
the condition of affairs became almost insuj^portable. The engines, 
working with the regulators full open, often emitted large quantities 
of both smoke and steam, which travelled concurrently with the 
train. The go . ds trains had two en'dnes, one in front and another 
at the rear, and when, from the humidity in the tunnel, due to the 

Fan 




(From the Proc. /fist. <■»>. /Cn^i.) 

Fio. 16. — Diagram i]lu.strating the Saccardo System for 
Ventilating Tunnels. 

steam, the wheels slipped and possibly the train .‘ffopiied, the state 
of the air was indescribable. A heavy train with two engines, 
conveying a royal party and their suite, arrived on one occasion 
at the upper exit of the tunnel with both cngincmen and bt^th fire- 
men insensible; and on another occasion, when a heavy passen/^e-r 
train came to a stop in the tunnel, all the occupants were seriously 
affected. 

In applying the Saccardo system, the tunnel was extended for 
15 or 20 ft. by a structure either of timber or brickwork, the inside 
line of which represented the line of maximum construction, and this 
was allowed to project for about 3 ft. into the tunnel. The space 
between this line and the exterior constituted the chamber into 
which air was blown by means of a fan. Considering the len/;th 
of tunnel it might at first be thouj.’ht there would be .^'ome tendency 
for the air to return through the open mouth, but nothing of tht? 
kind happened. The whole of the air blown by the fan, 164,000 
cub. ft. per minute, was augmented by the induced current yielding 
46,000 cub. ft. per minute, making a total of 210,000 cub. ft.; and 
this volume was blown down the gradient against the ascending 
train, so as to free the driver and men in charge of the train from 
the products of combustion at the earlie.st possilde moment. Prior 
to the installation of this system the drivers and firemen had to be 
clothed in thick woollen garments, pulled on over their ordinary 
clothes, and wrapped round and round the neck and over the head; 
but in spite of ail these precautions they sometimes arrived at the 
upper end of the tunnel in a stii t c of insensibility. The fan, however, 
immensely improved the condition of the air, which is now pure 
and fresh. 

In the case of the St Gotthard tunnel, which is qjt m. in length 
and 26 ft. wide with a sectional area of 603 sq, ft,, the Saccardo 
system was installed in 1899 with most beneficial results. The 
railway is double- tracked and worked by steam locomotives, the 
cars being lighted by gas. The ventilating plant is .situated at 
Goschenen at the north end of the tunnel and consists of two large 
fans operated by water j.Hiwcr, The quantity of air passed into 
the narrow mouth of the tunnel is 413,000 cub. ft. per minute at 
a velocity of 686 ft., this velocity being much reduced as the full 
section of the tunnel is reached. sample of the air taken from 
a carriage contained 10*19 parts of carbonic acid gas per 10,000 
volumes. 

In the Simplon tunnel, where electricity is the motive j^ower, 
mechanical ventilation is installed. A steel sliding door is arranged 
at each entrance to be raised and lowered by electric power. After 
the entrance of a train the door is lowered and fresh air forced into 
the tunnel at considerable pressure from the same end by fans. 

The introduction of electric traction has simplified the problem 
of ventilating intra-urban railways laid in tunnels at a greater or 
less distance below the surface, since the absence of smoke and 
products of combustion from coal and coke renders necessary only 
such a quantity of air as is reiiuired by the passengers and staff. 
For supplying air to the shallow tunnels which form the under- 
ground portions of the Metropolitan and Distinct railways in London, 
open staircases, blow-holes and .sections of uncovered track are 
relied on. When the lines were v.*orked by steam locomotives they 
afforded notorious examples of bad ventilation, the proportion n! 
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carbonic acid amounting to from 15 or 20 to 60^ 70 and even 89 
parts in 10,000. Hut since the adoption of electricity as the motive 
power the atmosphere of the tunnels has much improved, and two 
samples taken from the cars in 1905 gave 11*27 ^nd 14*07 parts 
of carbonic acid in z 0,000. 

When deep level “ tube railways were first constructed in 
London, it was supposed that adequate ventilation would be obtained 
through the lift-shafts and staircases at the stations, with the aid 
of the s;ouring action of the trains which, being of nearly the same 
cross-section as the tunnel, would, it was supposed, drive the air 
in front of them out by the openings at the stations they were 
approaching, while drawing fresh air in behind them at the stations 
they had left. This expectation, however, was disappointed, and 
it was found necessary to employ mechanical means. On the Central 
London railway, which runs from the Bank of England to She[)hcrd*s 
Hush, a distance of 6 m., tlie ventilating jdant installed in 1 902 consists 
of a 300 h.p. electrically driven fan, which is placed at Shepherd's 
Kush and draws in fresh air from the Banlt end of the line and 
at other intermediate points. The fan is 5 ft. wide and 20 ft. in 
diameter, and makes 145 revolutions a minute, its capacity being 
100,000 cub. ft. a minute. It is operated from x to 4 a.m., and the 
openings at all the intermediate stations being closed it draws fresh 
air in at the Bank station. The tunnel is thus cleared out about 
22 times each night and the air is left in the same condition as it is 
outside. The fan is also worked during the clay from 11 a.m. to 
5 p.m., the intermediate doors being open; in this way the atmo- 
spnerc is improved for about half the length of the line and the car 
arc cleared out as they airive at Shepherd's Bush. Samples of 
the air in the tunnel taken when the fan was not running contained 
7*07 parts of carbonic acid in 10,000, while the air of a full car 
contained 10*7 part.s. Tlie outside air at the same time contained 
4*4 parts. A series of tests made for the London County Council 
in 1902 showed that the air of the cars contained a minimum of 
9*6 o parts and a maximum of 14-7 parts. In some of the later tube 
railways in London — such as the Baker Street and Waterloo, and 
the Charing Cross and Hampstead lines — electrically driven exhaust 
fans arc jirovidcd at about half-mile intervals; these each extract 
18,500 cub. ft. of air per minute from the tunnels, and discharge 
it from the tops of the station roofs, fresh air being conveyed to 
the points of suction in the tunnels. 

The Boston system of electrically operated subways and tunnels 
is ventilated by electric fans capable of complcloly changing the air 
in each section about every fifteen minutes. Air admitted at portals 
and stations is withdrawn midway between stations. In the case 
of the East Boston tunnel, the air leaving the tunnel under the middle 
of this harbour is carried to the shore through longitudinal ducts 
(fig. 3) and is there expelled through fan-chambers. 

In the southerly 5 m. of the New York Kapid Transit railway, 
which runs in u four-track tunnel of rectangular section, having 
«n area of 650 sq. ft., and built as clo.se as possible to the .surface 
of the streets, ventilation by natural means through tlie open stair- 
cases at the stations is mainly relied upon, with satisfactory results 
as regards the proportions of carbonic acid found in the air. Hut 
when intensely hot weather prevails in New York the tunnel air is 
sometimes 5° hotter still, due to the conversion of electrical energy 
into heat. This condition is aggravated by the fine diffusion through 
the air of oil from the motors, dust from the ballast and particles 
of metal ground ofl by the brake shoes, &c. 

Volume of Air Required for Ventilation . — The consumption of 
coal by a locomotive during the passage through a tunnel having 
been ascertained, and 29 cub. ft. of poisonous gas being allowed for 
each pound of coal consumed, the volume of fresh air required 
to maintain the atmosphere of the tunnel at a standard of purity 
of 20 parts of carbon dioxide in 10,000 parts of air i.s ascertained 
as follows ; The number of pounds of fuel consumed per mile, 
multiplied by 29, multiplied by 500, and divided by the interval 
in minutes between tlie trains, will give the volume of air in cubic 
feet wliich must be introduced into the tunnel jjcr minute. As an 
illustration, assume that the tunnel is a mile in length, that the 
consumption of fuel is 32 lb per mile, and tliat one train i)asses 
through the tunnel every five minutes in each direction; then the 
volume of air required per minute will be 

xjoo„,g ^ 

2i minutes. 

Corrosion of Rails in Tunnels . — Careful tests made in the Box and 
Severn tunnels of the Great Western railway, to ascertain if possible 
the loss that takes place in the weight of rails owing to the presence 
of corrosive gases, gave the following results : — 

Box Tunnel (i m. 66 chains in length). 

Percentage of Wear per annum. 


lb per ^^rard 

Down line, gradient falling i in zoo — % per annum. 

At east mouth 0*439 = 0*377 

28 chains from east mouth 1*800 = X'540 

48 chains from east mouth 2*iJo x*8io 

I m. 8 chains from east mouth 2*880 «= 2*480 

At west mouth 0*640 0*553 


Up line, gradient rising 1 in 100— 

At east mouth ... 0*620 0*575 

I m. 8 chains from east mouth i *500 t *380 

I m. 28 chains from east mouth i\52o ~ 1*310 

At west mouth o*b8o =» 0*387 


Sevkrn Tunnkl (4 m. 2SJ chains in length). 

Percentage of Wear per annum, 

11) per yard 

Down line, outside and quite clear of tunnel, % per annum. 

Bristol end, gradient falling 1 in 100 . . . . 0*280 = 0*240 

Up line, outside and quite clear of tunnel, 

Newport end, gradient falling i in 90 . . 0*440 0*390 

At Bristol mou^, gradient falling i in 100 1*200 ~ 1*020 

33 chains from Bristol mouth, gradient falling 

I in 100 2 *i 0 o 1-860 

3 7 si, chains from Bristol mouth, gradient 

ri.sing I in 90 i *900 — 1 -030 

At Newport mouth 0*310 = 0*270 

Down and up line under main-shaft level . . 3*200 =: 2*750 

It will be seen that the maximum wear and corrosion together 
reached the extraordinary weight of 2} lb i)ci* yard of rail per year — 
a very .serious amount that involved great expenditure. The wear 
occurred over the whole of the rail, but the top, over which the 
engine and train passed, wore at a greater rate, presumably on 
account of the surface being kejit bright and the gases being able 
to act on it. The Great Western Company tried the experiment in 
the Severn tunnel of boxing up the rails, so that the ballast 
approached their surface within i in. or ij in. It was found, 
however, that — in the case, at any rate, of the limestone ballast — 
the cure was almost worse than the disease, the result being a 
maximum wear of 2^ lb and an average wear of just under 2 lb 
>cr yard of rail per year. The average on the open lino would 
)C about 0*25 lb in the same time. 

See Proc. Inst, Civ. Ung . ; also works on tunnelling by Drinker, 
Simms, Stauffer and i'rclini, and on tunnel shields, i&c., by Copper- 
ihwaite. ( 11 . A. C.) 

TUNNEL VAULT, the term in architecture given to the 
semicircular or elliptical vault over underground pa.ssages, in 
contradistinction to the wagon or barrel vault of edifices above 
ground. 

TUNNY {Thunnus ihynnus), one of the largest fishes of the 
family of niackends, belongs to the genus of which the bon i to 
(Th. pelamys) and the albacores (Th. albacora, Th, alaloftga, &c.) 
are equally well-known members. From the latter the tunny 
is distinguished by it.s murrh shorter pectoral fins, which reach 
backwards only to, or nearly to, the end of the first dorsal fin. 
It po.ssesses nine short finlets behind the dorsal, and eight 
behind the anal fin. Its colour is dark bluish above, and greyish, 
tinged and spotted with silvery, below. The tunny is a pelagic 
fish, but periodically approaches the shore, wandering in large 
j .shoals, within well-ascertained areas along the coa.st. It not 
I infrequently appears in small companies or singly in the 
I English Channel and in the German Ocean, probably in pursuit 



Tunny. 


of the shoals of pilchards and herrings on which it feeds. The 
regularity of its appearance on certain parts of the coasts of the 
Mediterranean has led to the establishment of a systematic 
fishery, which has been carried on from the time of the Phoeni- 
cians to the present day. Immense numbers of tunnies were 
caught on the Spanish coast and in the Sea of Marmora, where, 
however, this industry has much declined. The Sardinian 
tunnies were considered to be of superior excellence. The 
greatest number is now caught on the north coast of Sicily, the 
fisheries of this island supplying most of the preserved tunny 
which is exported to other parts of the world. In ancient times 
the fish were preserved in salt, and that coming from Sardinia, 
which was .specially esteemed by the Romans, was known as 
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Salsamenlum sardicum. At present preference is given to tunny 
preserved in oil. Mdny of the fishes, especially the smaller one;;, 
are consumed fresh. The tunny occurs also in the Pacific and 
is much sought for by anglers on the coast of southern California, 
where tuna-fishing has become a fashionable sport; but several 
other species seem to take its place in the Indo-Pacific ocean, 
it is one of the largest fishes, attaining to a length of ten ft. and 
to a weight of more than a diousand pounds. 

In connexion with the extremely active life of these fishes 
allusion should be made to the fact, first ascertained in 1839 by 
John (brother of Sir Humphry) Davy, that the temperature 
of the blood of a tunny may be considerably higher tlian that of 
the surrounding water, a discovery which disposed of the time- 
honoured division of vertebrate animals into warm-blooded and 
cold-bboded. 

The variations and movements of the tunny and albacores were 
studied with special care by King Carlos of Porttigal, who published 
in 1899 a large illustrated memoir entitled A Pcsoa do atum no 
Algarve in iS^S (Lisbon), This memoir is accompanied by excel- 
lent figures of the different species of Thunnu^ and charts of theii* I 
distribution in the Atlantic. 

TUNSTALL (or Tonstall), CUTHBBRT (1474^1559), English 

S late, was an illegitimate son of Thomas Tunstall of land 
;tle, lancashirc, his legitimate half-brother, Brian Tunstall, 
being killed at Flodden in 1513. Cuthbert seems to have studied 
at Oxford, at Cambridge and at Padua, and he became a dis- 
tingiirshed scholar, winning favourable comment from Erasmus. 
Having held several livings in quick succession, he became chan- 
cellor to William Warliam, archbishop of Canterbury, in 15 ii, 
and he was soon tmployed on diplomatic business by Henry 
VIII. and Wolsty, being sent to Brussels in 1515 and to Cologne 
in 1519, wliile he was at Worms during tJie famous Diet of 1521. 
In 1516 he had been made master of the rolls; in 1521 lie became 
dean of Salisbury, in 1522 bishop of London, and in 1523 keeper 
of the privy seal. Por Henry VIII. he negotiated with Charles 
V, after his victory at Pavia in 1525 and he helped to arrange the 
Peace of Cambrai in 1529. In 1530 he succeeded Wolsey as 
bishop of Durliam. Tunstal^s religious views now gave some 
anxiety. He adhered firmly to the traditional teaching of the 
Church, but after some slight hesitation be accepted Henry as 
its head aiid publicly defended this position. In 1537 the bishop 
was appointed president of the new council of the norlli, but 
although he was often engaged in treating with the Scots he found 
lime to take part in other public business and to attend parlia- 
ment, where in 1539 he participated in the discussion cm the bill 
of six articles. Although be disliked the religious policy pur- 
sued by the advisers of Edward VI. and voted against the first 
act of uniformity in 1549, he continued to discharge his public 
duties without molestation until after the fall of the protector 
Somerset; then in May 1551, he was placed in custody. A bill 
charging him with treason was introduced, but the House of 
Commons refused to pass it; he was, however, deprived of his 
bishopric in October 1552. On the accession of Mary in 1553 he 
was released and was again bishop of Durham, but during this 
reign he showed no animus agamst the Protestants. When 
Elizabeth came to the throne he refused to take the oath of 
supremacy, and he would not help to consecrate Matthew Parker 
as archbishop of Canterbury. He was ancsted, and was still a 
prisoner at Lambeth when he died on the i8th of November 
^ 559 - 

Among TunstaIVs writings arc De veritate corporis ei sanguinis 
domini nostri Jnu Christi in eucharisHa (1554); and De a/rte 
supputandi libri quattuof (1522). The bishop's coiTSspondenoe as 
prekdent of the council of the north is in the British Museum. 

TUNSTALLy a market town of Stafiordshire, England, on 
the northern outskirts of the Potteries district: included in the 
parliamentary borough of Newcastle-under-lAa, 4 m. N,W. 
from Stoke-upon-Trent by the North StaSordshire railway. 
Pop. of urban district (1901), 19,492. The town is of modem 
growth. The Victoria Institute (1889) includes a libran^ and 
schools of art and science. The neighbourhood is full ctf collieries, 
ironworks and potteries. Kidsgrove, Chatterley and Talk-o -th'- 
hiJI are large neighbouring villages; the mines at the last-named 


were the scene of a terrible explosion in 1866, by which nearly 
a hundred lives were lost. There are brick and tile worte 
in Tunstall. The town is included in the large parish of Wol- 
stanton, and in the borough of Stoke-on^-Trent (y,e,) under the 
‘‘Potteries Federation ** scheme (1908). 

TUPB (Comrades), a tribe and stock of South American 
Indians of Brazil. They call all other peoples Tapuyas 
(foreigners). Their original liomc is believed to liave been on the 
Amazon, and from its mouth they spread far southwards along 
the Brazilian coast. When hard pressed by the Portuguese 
they retreated to the Andes. Martius gives the Tupi nation a 
wide range, from the Atlantic to the Andes, and from Paraguay 
to the Amazon. Of this stock are the Omaguas, CocomaS and 
other Peruvian tribes. Latham makes the Tupis members of 
the Guarani stock. The “ Lingoa Gcral ” or trade language 
between Portuguese and Amazon Indians is a cerruption of the 
Tupi tongue. 

TUPPER, SIR CHARLES* Bart. (1821- ), British colonial 

statesman, son of the Rev. Charles Tupper, DT)., was born 
at Amherst, Nova Scotia, on the 2nd of July 1821, and was 
educated at Horton Academy. He afterwards studied for the 
medical profession at Edinburgh University, w^here he received 
the diplomas of M.D. and L.R.C.S. In 1855 he was returned 
to the Nova Scotia Assembly for Cumberland county. In 1862 
he was appointed, by act of parliament, governor of Dalhousie 
College, Halifax; and from 1867 till 1870 he was president of 
the Canadian Medical Association. Mr Tupper was a member 
of the executive council and provincial secretary of Nova Scotia 
from 1857 to i860, and from 1863 to 1867. He became prime 
minister of Nova Scotia in 1864, and held that office until the 
Union Act came into force on the ist of July 1867, when his 
government retired. He was a delegate to Great Britain 
on public business from the Nova Scotia government in 1858 
and 1865, and from the Dominion government in March i868. 
Mr Tupper was leader of the delegation from Nova Scotia to the 
Union conference at Charlottetown in 1864 and to that of 
Quebec during the same year ; and to the final colonial conference 
in Lond n, which assembled to complete the terms of union, in 
1866-1867. On that occasion he received a patent of rank and 
precedence from Queen Victoria as an executive councillor of 
Nova Scotia. He was sworn a member of the privy council of 
Canada, June 1870, and was president of that body from that 
date until the ist of July 1872, when he was appointed minister 
of inland revenue. This office he held until Febimry 1873, 
vdien he became minister of customs under Sir Jolm Macdonald, 
resigning with the ministry at the close of 1873. On Sir John’s 
return to power in 1878, Mr Tupper became minister of public 
works, and in the following year minister of railw ays and canals. 
At this time he was made *C.C.M.G. Mr Tupper was the author 
of the Public Schools Act of Nova Scotia, and bad been largely 
instrumental in moulding the Dominion Confederation Bill and 
other important measures. Sir Charles represented the county 
of Cumberland, Nova Scotia, for thirty-two years in succession — 
first in the Nova Scotia Assembly, and subsequently in the 
Dominion parliament until 1884, he resigned his seat on 
being appointed high commissioner for Canada in London. 
Shortly before the Canadian Federal elections of February 1887, 
Sir Charles re-entered the Conservative cabinet as finance 
minister. By his efforts the Canadian Pacific railway was enabled 
to float a loan of $30,000,000, on the strength of which the line 
was finished severi years before the expiration of the contract 
time. He resigned the office of finance minister in May 1888, 
when he was reappointed high commissioner for the Dominion of 
Canada in London. Sir Charles was designated one of the British 
plenipotentiaries to the Fisheries Convention at Washington in 
18S7, the result of which conference was the siirning of a treaty^ 
in February 1888 ("ejected by the U.S. Senate) for the settle- 
ment of the matte s in dispute between Canadt and the United 
States in connexion with the At antic fisheries. He was created a 
baronet in September 1888. When the Dominion cabinet, under 
Sir Mackenzie Bowell, was reconstituted in January 1896 Sir 
Cliarles Tupper accepted office, and in the following April he 
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succeeded Bowell in the premiership. On both patriotic and 
commercial grounds he urged the adoption of a preferential 
tariff with Great Britain and the sister colonies. At the general 
election in the ensuing June the Conservatives were severely 
defeated, and Sir Charles Tupper and his colleagues resigned, 
Sir Wilfrid Laurier becoming premier, Tlie Conservative party 
now gradually became more and more disorganized, and at the 
next general election, in November T900, they were again 
defeated. Sir Charles Tupper, who liad long been the Conserva- 
tive leader, sustained in his own constituency of Cape Breton 
his first defeat in forty years. 

TUPPER, MARTW FARQUHAR (18XCK1889), English writer, 
the author of Proverbial Philosophy, was born in London on the 
17th of July 1810. He was the son of Martin Tupper, a doctor, 
who came of an old Huguenot family. He was educated at 
Charterhouse and at Christ Church, Oxford, where he gained 
a prize for a theological essay, Gladstone being second to him. 
He was called to the Imr at Lincoln’s Inn, hut never practised. 
He began a long career of authorship in 1832 with Sacra Poesis, 
and in 1838 he published Geraldine, and Other Poems, and for 
fifty years was fertile in producing both verse and prose; but 
his name is indissolubly connected with his long series of didactic 
moralizings in blank verse, the Proverbial Philosophy (1838-1867), 
which for about twenty-five years enjoyed an extraordinary 
popularity that has ever since been the cause of persistent 
satire. T^e first part was, however, a comparative failure, and 
N. P. Willis, the American author, took it to be a forgotten work 
of the 17th century. The commonplace character of Topper’s 
reflections is indubitable, and his blank verse is only prose cut 
up into suitable lengths; but the Proverbial Philosophy was 
full of a perfectly genuine moral and religious feeling, and con- 
tained many apt and striking expressions. By these qualities 
it appealed to a large and uncritical section of the public. A 
genial, warm-hearted man, Topper’s humane instincts prompted 
him to espouse many reforming movements; he was an early 
supporter of the Volunteer movement, and did much to pro- 
mote good relations with America. He was also a mechanical 
inventor in a small way. In 1886 he published My Life as an 
Author) and on the 29th of November 1889 he died at Albury, 
Surrey. 

TURBAN, the name of a particular form of head-dress worn 
by men of Mahommedan races. The earlier forms of the word 
in English arc iurhant, turhand, and tolibant or ttdipant, the 
latter showing that variant of the original which survives in 
the name of the flower, the tulip. All these forms represent 
the French adaptation of the Turkish iulbend, a vulgarism for 
didbend, from Persian dtdband, a sash or scarf wound round 
the head The Moslem turban is essentially a scarf of silk, fine 
linen, cotton or other material folded round the head, some- 
times, as in Egypt, round the tarbush or close-fitting felt cap; 
sometimes, as m Afghanistan, round a conical cap ; or, as among 
certain races in India, round the skull-cap or kullah. Races, 
professions, degrees of rank, and the like vary in the style of 
turban worn; distinctions being made in size, methods of folding, 
and colour and the like (see India : Costume), At the end of 
the i8th and beginning of the Z9th century, a species of head- 
dress somewhat resembring the true turban in outward form 
w as wo rn by ladies of western nations, chiefly for use indoors. 

TURBERVILLE (or Turbervile), GEORGE (i54o?-i6io?), 
EngKsh poet, second son of Nicholas Turberville of Wliitchurch, 
Dorset, belonged to an old Dorsetshire family, the D’Urbervilles 
of Mr Thomas Hardy's novel, Tess. He became a scholar of 
Winchester College in 1554, and in 1561 was made a fellow of 
New College, Oxford. In 1562 he began to study law in London, 
and gained a reputation, according to Anthony k Wood, as a 
poet and man of affairs. He accompanied Thomas Randolph 
in a special mission to Moscow to the court of Ivan the Terrible 
in 1568. Of his Poems describing the Places and Manners of the 
Country and People of Rttssia (1568) mentioned by Wood, only 
three metrical letters describing his adventures survive, and 
these were reprinted in Hakluyt's Voyages (i 589). Plis Epitaphs, 
Epigrams, Songs and Sonets appeared ** newly corrected with 


additions '' in 1 567. In the same year he published translations 
of the Heroycall Epistles of Ovid, and of the Eglogs of Mantuan 
(Gianbattbk Spagnuoli, called Mantuanus), and in 1568 A 
Plaine Path to Perfect Vertue from Dominicus Mancinus, The 
Book of Falconry or Hawking and the N(Me Art of Venerie 
(printed together in 1575) may both be assigned to Turberville. 
The title page of his Tragical Tales (1587), which are translations 
from Boccaccio and Bandello, says that the book was written at 
the time of the author’s troubles. What these were is unknown, 
but Wood says he was living and in high esteem in 1594, He 
probably died before 1611. He is a disciple of Wyat and Surrey, 
whose matter he sometimes appropriated. Much of his verse 
is sing-song enough, but he disarms criticism by his humble 
estimate of his own powers. 

His Epitaphs &c. were reprinted in Alexander Chalmers’s English 
Poets (1810), and by J. P. Collier in 1867. 

TURRET I HAIDARI, a district of the province of Khorasan 
in Persia, bounded N. by Meshed, E. by Bakharz, S. by Khaf 
and W. by Turshiz, It has a population of about 30,000, com- 
posed chiefly of members of the Turki Karai tribe and Baluchis. 
The Karais were settled here by Timur in the 14th century and 
now provide a battalion of infantry and 150 cavalrymen to the 
army. The district contains about 150 villages and hamlets, 
most of them situated in its more fertile eastern part, and pays 
a yearly revenue of £14,000. Much silk was formerly produced, 
now very little, but there are large crops of grain. 

Turret i Haidari, the capital of the district, is 76 m. nearly 
S. of Meshed, in 35® 17' N., 59® ii' E., at an elevation of 4100 ft. 
The town is picturesquely situated on the bank of a deep and wide 
ravine in the midst of lofty hills, and surrounded by clusters 0/ 
villages. Its population amounts to 8000 souls. There is a 
well-stocked bazaar, and a number of Russian traders have estab- 
lished themselves here since 1903, when the place was connected 
with Meshed on one side and with Scistan on the other side by 
a telegraph line which, nominally Persian, is worked and main- 
tained by a Russian staff. A British consul has resided here 
since 1905, and there is also a post office. 

The place was formerly known as Zavah and derives its 
present name from the turbet or tomb of a holy man named 
Kutb ed din Haidar, the founder of the ascetic sect of dervishes 
known as the Haidaris. He died c, 1230 and is buried in a 
large domed building a short distance outside the town. 

TURBINE (Lat. turbo, a whirlwind, a whirling motion or 
object, a top), in engineering, a machine which applies the 
energy of a jet of water or steam to produce the rotation of 
a shaft. It consists essentially of a wheel or chamber provided 
with a number of blades or vanes upon which the fluid jet 
impinges; the impelled fluid causes the blades to rotate and 
also the shaft to which they arc attached. Water turbines 
are treated under Hydraulics, and steam turbines under 
Steam Engine. 

TURBOT ^ {Rhombus maximus or Psetta maxima), one of the 
largest and most valuable of the flat-fishes or Pleuroneciidae, 
The turbot, which rarely exceeds a length of two feet, has great 
width of body, and is scalelcss, but is covered with conical bony 
tubercles. The eyes are on the left side of the body, the lower 
being slightly in ^vance of ihe upper ; the mouth is large and 
armed with teeth of uniformly minute size. The turbot is found 
all round the coasts of Europe (except in the extreme north), pre- 
ferring a flat sandy bottom with from 10 to 50 fathoms of water. 
The broad banks off the Dutch coast are a favourite resort. It is 
a voracious fish, and feeds on other fish, crustaceans and molluscs. 
It seems to constantly change its abode, wandering northward 
during the summer, and going into deeper water in the cold 
season. The eggs of the turbot, like those of the majority of 
flat-fishes, are pelagic and buoyant. They are small and 
very numerous, varying from five to ten millions in fish of r8 
to 21 !b weight. The young fiifli are symmetrical and swim 

' The word ** turbot ** is of great antiquity, perha^js of Celtic 
origin ; it is preserved in Freuch in the same form as in English, 
and is ciimjpoMd of two words, of which the second is idefitieal with 
the “but" in halibut and with the German “Butte" which 
signifies flat-fish. The German name for the turbot is “ Steinbuttc." 
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vertically like the young of other Pleuronectids, but they reach 
a much larger size before nieUimori)hosis than species of other 
genera, specimens from ^ in» to 1 in. in length being frequently 
taken swimming at the surface of the water and not completely 
converted into the adult condition. Specimens one year old 
are from 3 to 4J in. long, some perhaps larger. About i860 it 
was estimated that the Dutch supplied turbot to the London 
market to the value of £80,000 a year. In 1900 the total weight 
of turbot landed on English and Welsh coasts for the year was 
according to the Board of Trade returns 60,715 cwt. valued at 
,680. Tiie turbot is also common, though not abundant, 
in the Mediterranean, and is replaced in the Black Sea by an 
allied species with much larger bony tubercles (RIl maroiicus). 
Both species grow to a large size, being usually sold at from 
5 to 10 lb ; but the common turbot is stated to attain to a 
weight of 30 lb. 

TUREEN, a deep dish or bowl, round or oval in shape, and with 
a cover, made to serve soup at table. The word is a corruption 
of the more correct “ terrine,” an earthenware vessel (Med. Lat. 
ierrineuSy made of earth, tma). The corruption is due to mis- 
spelling in early cookery-books, and an absurd story that the 
name arose from Marshal Turenne once drinking his soup from 
his helmet was invented to account for it. 

TURENNE, HENRI DE LA TOUR IPAUVERGNE, Vicomtb 
DE (1611-1675), marshal of France, second son of Henri, 
duke of Bouillon and sovereign prince of Sedan, by his second 
wife Elizabeth, daughter of William the Silent, prince of Orange, 
was born at Sedan on the iith of September t6ii. He was 
educated in the doctrines of the Reformed religion and received 
the usual training of a young noble of the time, hut physical 
infinnity, and particularly an impediment of speech (which 
he never lost), hampered his progress, though he showed 
a marked partiality for history and geography, and especial 
admiration of the exploits of Alexander the Great and Caesar. 
After his father’s death in 1623, he devoted himself to bodily 
exercises and in a great measure overcame his natural weakness. 
At the fvge of fourteen he \\ ent to learn w'ar in the camp of his 
uncle, Maurice of Nassau, and began his militfiry career (as 
a private soldier in that prince’s bodyguard) in the Dutch War 
of Independence. PVedcrick Henry of Nassau, who succeeded 
his brother Maurice in 1625, gave Turenne a captaincy in 1626. 
The young officer took his part in the siege warfare of the 
period, and won special commendation from his uncle, who was 
one of the foremost commanders of the time, for his skill and 
courage at the celebrated siege of Hertogenbosch (Bois-le-Duc) 
in 1629. In 1630 I’urenne left Holland and entered the service 
of France. This step was dictated not only by the prospect 
of military advanccn.cnt Imt also l)y his mother’s desire to 
bhtnv ibe loyalty of the Bouillon dominions to the French 
crown. Cardinal Richelieu at once made him colonel of an I 
infantry rcgiinent. He still continued to serve at frequent 1 
inten^als with the prince of Orange, who was the ally of France, 
and his first serious service under the French flag was at 
the .siege of I^a Motte in Lorraine by Marshal de la Force 
(1634), where his brilliant courage at the assault won him | 
immediate promotion to the rank of mcreciml dc camp \ 
(equivalent to the modern grade of major-general). In 1635 | 
Turenne served under Cardinal de la Valette in Lorraine and 
on the Rhine. The siege of Mainz was raised but the French 
army had to fall back on Metz from want of provisions. 
In the retreat Turenne measured swords with the famous 
imperialist General Gallas, and distinguished himself greatly 
by his courage and skill. The reorganized army took the field 
again in 1636 and captured Savenie (Zabem), at the storming 
of which place Turenne was seriously wounded. In 1637 
he took part in the campaign of Flanders and was present at | 
the capture of Landrecies (July 26), and in the latter part 
of 1638, under Duke Bemhaid of Saxe-Weimar (1608-1639), | 
he directed the assault of Breisach (reputed the strongest I 
fortress on the upper Rhine), which surrendered on the 17th 
of December. He had now gained a reputation as one of the 
foremost of the younger generals of France, and Richelieu 


next employed him in the Italian campaign of 1639-40 under 
“ Codet la Perle,” Henri dc I.orraine, count of Harcourt (1601- 
1666). On the i9ih of November 1639 he fought in the famous 
rearguard action called the battle of the “ Route de Quiers,” 
and during the winter revictualled the citadel of Turin, held 
by the French against the forces of Prince Thomas of Savoy. 
In 1640 Harcourt saved Ca.sale and besieged Prince Thomas’s 
forces in Turin, which were besieging in their turn another 
French force in the citadel. The latter held out, while Prince 
Thomas was forced to surrender on the 17th of September 
1640, a fourth arm}^ which was investing Harcourt’s lines 
being at the same time forced to retire. The favourable result of 
these complicated operations was largely due to Turenne, who 
had by now become a lieutenant-general. He himself com- 
manded during the campaign of 1641 and took Coni (Cuneo), 
Ceva and Mondovi. In 1642 he was second in command 
of the French troops which conquered Roussillon. At this 
time the conspiracy of Cinq Mars (see France: Hntory)^ 
in which Turenne’s elder brother, the duke of Bouillon, was 
implicated, was discovered. 

The earlier career of Turenne was markedly influenced by 
the relations of the principality of Sedan to the French crown; 
sometimes it was necessary to advance the soldier to conciliate 
the ducal family, at others the machinations of the latter against 
Richelieu or Mazarin prevented the king’s advisers from 
giving their full confidence to their general in the field. 
Moreover, his steady adherence to the Protestant religion was 
a further element of difficulty in Turenne’s relations with the 
ministers. Cardinal Richelieu nevertheless entrusted him 
with the command in Italy in 1643 under Prince Thomas 
(who had changed sides in the quarrel). Turenne took Trino 
in a few weeks, but was recalled to France towards the end 
of the year. He was made a marshal of France (December 
19) and was soon sent to Alsace to reorganize the Army of 
Weimar” — the remnant of Duke Bernhard of Saxe-Wcimar\s 
troops — which had just been severely defeated at Tiittlingcn 
(November 24-25, 1643). He was at this time thirty-two 
ye.ars of age and had served under four famous commanders. 
The methodical prince of Orange, the fiery Bernhard, the 
soldierly Cardinal de la Valette and the stubborn and astute 
Harcourt had each contril)Utcd much to the completeness of 
Turenne’s training, and he took the field in 1644 prepared 
by genius and education for the responsibilities of high command. 

The work of reorganization over. Marshal Turenne began 
the campaign in June by crossing the Rhine at Breisach, but 
was almost instantly joined by an army under the due d’Enghicn 
(afterwards the great Cond6), who, as a prince of Uie royal 
house, took the chief command of the united armies of ” France ” 
and “ Weimar.” The four famous campaigns which followed 
brought to an end the Thirty Years’ War {q.v). The 
chief event of the first of these was the desperately-fou ,ht 
battle of Freiburg against Count Mercy’s Bavarians (August 
3, 5 and 9, 1644), after which Phiiipsburg was successfully 
besieged. Before the capitulation Enghien v/ithdrew and 
left Turenne in command. The marshal opened the cam- 
paign of 1645 w'ith a strung forward movement, but was 
surprised and defeated by Mercy at Mergenthcim (Marienthal) 
on the 2nd of May. Enghien w^as again sent to the front 
with the army of France and Turenne’s army was greatly 
increased by the arrival of a Swedish force and a contingent 
from Hesse-Cassel. The Sw^edes soon departed, but Enghien 
was at the head of 20,000 men when he met the Bavarians 
in a battle even more stubbornly contested than Freiburg, 
Mercy was killed and his army decisively beaten at AUerheim 
near Nordlingen (August 3, 1645). 

Ill health forced Enghien to retire soon afterw^ards, and 
Turenne was for the third time left in command of the French 
army. He was again unfortunate against the larger forces 
of the imperialists", but the campaign ended with a gleam 
of success in liis capture of Trier (Treves). In the following 
year (1646) he obtained more decided successes, and, by 
separating the Austrians from the Bavarians, compelled the 
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elector of Bavaria to make peace (signed March 14, 1647). 
In 1647 proposed to attack the thus weakened army of the 
emperor, but was ordered into Flanders instead. Not only 
was the opportunity thus lost but a serious mutiny broke 
out amongst the Weimar troops, whose pay >vas many months 
in arrear. The marshars tact and firmness were never more 
severely tried nor more conspicuously displas'ed than in his 
treatment of the disaffected regiments, among whom in the 
end he succeeded in restoring order with little bloodshed. 
He then marched into Luxemburg, but was soon recalled 
to the Rhine, for in 1648 Bavaria had returned to her Austrian 
alliance and was again in anns. Turenne and his Swedish 
n1 : *s made a brilliant campaign, which was decidc?d by the 
action of Zusmarshausen (May 17), Bavaria being subse 
tijj.itly wasted with fire and sword until a second and more 
secure pacification was obtained. This devastation, for which 
many modern writers have blamed Turenne, was not a more 
harsh measure than was permitted by the spirit of the times 
and the circumstances of the case. 

The peace of Westphalia (1648) was no peace for France, 
which was soon involved in the civil war of the Fronde (see 
France : History). Few of Turenne’s actions have been more 
sharply criticized than his adhesion to the party of revolt. 
The army of Weimar refused to follow its leader and he had 
to flee into the Spanish Netherlands, where he remained until 
the treaty of Rueil put an end to the first war of the Fronde. 
The second war began with the arrest of Cond6 and others 
(January 1650), amongst whom Turenne was to have been 
included; but he escaped in time and with the duchesse de 
Longueville held Stenay for the cause of the “ Princes ** — 
Condi, his brother Conti, and his brother-in-law the due de 
Longueville. Love for the duchess seems to iiave ruled Turenne* s 
action, both in the first war, and, now, in seeking Spanish 
aid for the princes. In this war Turenne sustained one of his 
few reverses at Rethel (December 15, 1650); but the second 
conflict ended in the early months of the following year with 
the collapse of the court party and the release of the princes. 

Turenne became reconciled and returned to Paris in May, 
but the trouble soon revived and before long Condi again 
raised the standard of revolt in the south of Fnince. In 
this, the third war of the Pronde, Turenne and Condi were 
opposed to each other, the marshal commanding the royal 
armies, the prince tliat of the Frondeurs and their Spanish 
allies. Turenne displayed the personal bravery of a young- 
soldier at Jargeau (March 28, 1652), the skill and wariness 
of a veteran general at Gien (April 7), and he practically 
crushed the civil war in the battle of the Faubourg St Denis 
(July 2) and the reoccupation of Paris (October 21). Condi 
and the Spaniards, however, still remained to be dealt with, 
and the long-drawn-out campaigns of the Spanish Fronde ” 
gave ample scope for the display of scicntinc generalship on the 
part of both the famous captains. In 1653 the advantage 
was with Turenne, who captured Rethel, St Menehould and 
Muzon, while Condi's sole prize was Rocroy. The short cam- 
j aign of 1654 was.again to the advantage of the French; on 
the asth of July the Spxnish were defeated at Arras. In 1655 
more ground was gained, but in 1656 Turenne was defeated 
at Valenciennes in the same way as he had beaten Condi 
at Arras. The war was eventually concluded in 1657 by 
Turenne's victory at the Dunes near Dunkirk, in which a corps 
of English veterans sent by Cromwell plax ed a notable part 
(June 3-14); a victory which, followed by another successful 
campaign in 1658, led to the peace of the Pyrenees in 1659, 

On the death of Cardinal Mazarin in 1661 Louis XIV. took 
the reins of government into his own hands and one of his 
first acts was to appoint Turenne “marshal-general of the 
camps and armies of the king.'^ He had offered to rmdve the 
office of constable of France (suppressed in X627) in Turenne’s 
favour if the marshal would become a Roman Catholic. 
Turenne declined. Bom of Calvinist parents and educated a 
Protestant, he had refused to marry one of Richelieu’s nieces 
in 1639 subsequently rejected a similar proposal of Mazarin. 
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He had later married a daughter of the Protestant Marshal 
de la Force, to whom he was deeply attached. But he sincerely 
deplored the di^dsion of tlie Christian church into two hostile 
camps. He had always distrusted the influence of many 
dissident and uncontrolled sects ; the history of Independency 
in the English army and people made a deep impression on 
his mind, and the same fear of indiscipline which drove the* 
English Presbyterians into royalism drew Turenne more and 
more towards the Roman Catholic Church. How closely 
both he and his wife studied such evidence as was available 
is shown by their correspondence, and, in the end, two years 
after her death, he was prevailed upon by the elociiience of 
Bossuet and the persuasions of his nephew, the abbe de Bouillon, 
to give in his adhesion to the Orthodox faith (October i668). 
In 1667 he had returned to the more congenial air of the 
“Camps and Armies of the King,” directing, nominally under 
Louis XIV., the famous “ Promenade militaire” in which the 
French overran the Spanish Netherlands. Soon afterwards 
Condi, now reconciled with the king, rivalled Turenne’s success 
by the rapid conquest of Franche Comte, which brought to 
an end the War of Devolution in February 1668. 

In Louis XIV.’s Dutch War of 1672 (see Dutch Wars) 
Turenne was with the army commanded by the king which 
overran Holland up to the gates of Amsterdam. The terms 
offered by Louis to the prince of Orange were such as 
to arouse a more bitter resistance. The dikes were opened 
and the countiy^ round Amsterdam flooded. This heroic 
measure completely checked Turenne, whom the king had 
left in command. Europe was aroused to action by the news 
of this event; and the war spread to Germany. Turenne 
fought a successful war of manoeuvre on the middle Rhine 
while Condi covered Alsace. In January 1673 Turenne as- 
sumed the offensive, penetrated far into Germany, and 
forced the Great Elector of Brandenburg to make peace; 
later in the year, however, he was completely out- 
manxuvred by the famous imperial general Montccucculi, 
who evaded his opponent, joined the Dutch and took the 
important place of Bonn. In June 1674, however, Turenne 
won the battle of Sinzheim, which made him master of the 
Palatinate. Under orders from Paris the French wasted 
the country far and wide, and this devastation has usually 
been considered the gravest blot on Turenne’s fame, though 
it is difficult to say that it was more unjustifiable than 
other similar incidents in medieval and even in modern war. 
In the autumn the allies again advanced, and though Turenne 
was again outmanoeuvred, his failure on this occasion was 
due to the action of the neutral city of Strassburg in permitting 
the enemy to cross the Rhine by the bridge at that place. The 
battle of Enzheim followed; this was a tactical victory, but 
hardly affected the situation, and, at the beginning of December, 
the allies were still in Alsace. The old marshal now made the 
most daring campaign of his career. A swift and serret march 
in mid- winter from one end of the Vosges to the other took the 
allies by surprise. Shar; ly following up his first successes, 
Turenne drove the enemy to Turkheim, and there inflicted 
upon them a heavy defeat (January 5, 1675). ^ 

weeks he had completely recovered Alsace. In the summer 
campaign he was once more opposed to Montccucculi, and 
after the highest display of “strategic chess-moves ” by both 
commanders, Turenne finally compelled his opponent to offer 
battle at a disadvantage at Sassbach. Here, on the 27th of July 
1675, he was killed by almost the first shot fired. The nevvs of 
his death was received with universal sorrow. Turenne’s most 
eloquent countrymen wrote his and Montecucculi him- 

self exclaimed : “ II est mort aujourd’hui un homme qui faisait 
honneur k I’homme.” His body was taken to St Denis and 
buried with the kings of France. Even the extreme revolutionists 
of 1793 respected it, and, when the bones of the sovereigns 
were thrown to the winds, the remains of Turenne were pre- 
served at the Jardin dcs Plaiitcs until the 22nd of September 
t8oo, when they v/ere remo^^d by order of Napoleon to the 
church of the InvsJides at Paris, where they still rest. 
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Tmwne was one of the great captains whose campaigns 
Napoleon recommended all soldiers to ** read and re-read.” 
His fame as a gefiierai was the highest in Europe at a period 
when war was studied more critic^l}^ than ever before, for his 
military character epitomized the art of war of his time (Prince 
dc Ligne). Strategic caution and logistic accuracy, combined 
with brilliant dash in small combats and constancy under all 
circumstances of success or failure may perhaps be considered 
the salient points of Turenne's genius for war. Great battles 
he avoided. Few sieges and many combats ” was his own j 
niaxim. And, unlike his great rival Cond6, who was as brilliant 
in his first battle as in his last, Turenne improved day by day, 
Napoleon said of him that his genius grew bolder as it grew 
older, and a modern author, the due d’Aumale {Histoirc des 
princes 4 e la maison dc Conde)^ takes Uie same view when he 
says : ** Pour Ic connaitre il faut le suivre jusqir’^i Sulz- 
bach. Chez lui chaque jour marque un progres/' In 
his personal character 'J’urcnne wa.*? little more tliaii a sim|>le 
and honourable soldier, endowed with much tact, but in the 
world of politics and intellect almost nelpless in the hands 
of a skilful intriguer or casuist. Ilis morals, if not beyond 
reproach, were at least more austere than those prevalent 
in the age in which he lived He was essentially a commander 
of regular armies. His life was spent with the troops; he knew 
hjw to win their affection; he tempered a severe discipline 
with rare generosity, and his men loved him as a comrade 
no less than they admired him as a coimnander. Thus, though 
Condc’s genius was far more versatile, it is Turonne whose 
career best represents the art of war in the i7tli century. 
For the small, costly, and highly trained regular armies, and 
the dynastic warfare of the age of Louis XIV., Turenne was 
the id^ army leader. 

The most tiot«i!>ic of the tuimorous portraits of Turenne are those 
of P. dc Ofiampagnc at Ver.saiUcfi, and of Senin (dated 1070) in the 
Jones oollcclion at South Kensington, London. Of the older 
memoirs of Turenne the most important arc those of I.)u Biiisson/' 
La Vie du vic^mU de I'ureuft ^ — the author is apparently Catien eje 
Sandras de Courtilr. (Paris, the Hague, and Cologne, 1088-1 095); 
Abb6 Hagueact, IJistoire du vicomie de Tutenm (Paris, I74i)» and 
especially .Ramsay, Histoire d* Henry de la Tour d' Atwerf^ne, vicomie 
de Turenne (Paris, 1735),, the second volume of which contains the 
marshal's memoirs -of 7 043- 1658. Tliosc memoirs, of wiikh tlie 
Prince de lagne wrote that " ce nc sont pais de conseils, ce sont des 
ordros . . . ‘ faites ' , . . ' alloz,' &c.” — were written in 
but were first published (Mdmoirea .vwr la guerre, tirh des origi^taux, 
See.) in 1738, reprinted in Michaud, MSnioircs sur T hi stoire de France, 
3rd series", voU. lii., and Liskenne and Sau van's Bihlioiheque ^istorique 
ia militaire, vol. iv. (Paris, 1846). A manuscript M oximes de M, de 
Turenne (1644) exists in the Staff Archives at Vienna, and of other 
documentary collections may be mentioned Crimoard, Collections 
de lettres $t mimoires trouvis dans la portefeuillc de M, de Turenne 
(Palis, 1782); Becueil de kttres an vicomie de Turenne pttr 

Louis XIV* Otises ministi'eSf Sec, (Paris, 1779); Cwrespondance inSdite 
de Turenne avec Le Telliar et Louvois, ed. Barthfeleniy (Paris, 1874). 
See also the Ohservaiions on the Wars of Marshal I'urenne, dictated 
by Napoleon at St Helena (1823) ; Puys6gur, La Guerre par principes 
et tSgles (Paris, 1748); Precis in BihHotMque intemationaie d*hist. 
mint. (Brussels, 1883); Duruy, Histoire de Turenne (Paris, 1880); 
Roy, Turenne, sa vie et les institutions militaires de son temps (Paris, 
1884); Hardy de P6rini, Turenne ct Condd (Paris, 1907); Neuber, 
Turenne ctls Kriegsiheovetiker wid Feldherr (Vienna, 18O9); Sir 
E. Cust, Lives of the Wat r tors of the rftk Century (London, 1 867) ; 

T. O, Cockayne, Life of M. de Turenne (founded on Ramsay’s work; 
London, 1853); G. B, Mallcson, Turenne. Marshal Turenne, by 
" the Author of the Life of Sir Koncim D^by " (London, 1907), is 
a valuable work by a civilian, and is based in the main on Ramsay's 
work, the memoirs of Cardinal dc Retz, James, duke of York, Ac., 
and on Napoleon's commentaries. A remarkable paralled between 
Turenne and Oond6, in .Saint- Evremont's dlofie of tlic latter, will 
be found iu Carrion-Nisas,/iJfsof sur Vhistoire gdnSral de Vart militaire, 

U. 83 (Paris, 1824). (C. F. A.) 

TUMV the top or surface of earth when covered with grass^ 
forming Ji coherent mass of mould or soil in which the roots 
of {grasses and other plants are embedded. This is capable 
of beang cut out in solid rnat-like blocks, known by the same 
name. Similarly “ peat ” {q.v.) when cut in pieces for fuel 
or other .purposes is also styled “ turf.” The .term i.s jroplied 
4iiidely to fany stretch or sward of trimmed grass-land, and 
thus by dACtwymy^ to horse-Eacing and all connected with 
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from the owning and running of race-horses to betting. The 
word ” turf ” is common to Teutonic languages, cf. Du. turf, 
Ger. Torf, Dan. ibrv, &c. It has been connected with 
Skt. darbha, grass^ so called from being matted or twisted 
together, darbh, to wind. The leutonic word was adapted 
in Med. Lat. as turba (cf, Fr. totsrbe, Ital. torba), whence 
was formed iurbaria, turbar>% the right of digging and cutting 
turf in common with the owner of the land. (Sec Commons.) 

TURGAI, a province of Russian Central Asia, formerly a 
part of the Kirghiz steppe, and now included in the governor- 
generalfiliip of the Steppes, bounded by the province of Uralsk 
and the governments of Orenburg and Tc^bolsk on the W. 
and N., by Akmolinsk on the E., and by Syr-daiya and the 
Sea of Aral on the S. This tcrriior>'^ which has an area 
of 176,219 sq. m. — nearly as large as that of Caucasia and 
Transcaucasia taken together — belongs to the Aral-Caspian 
depression. It has, however, the Mugojar Hills on its western 
border and includes a part of the southern Urals ; and from 
Akmolinsk it is sej)aratcd by a range of hills w^hich run between 
the two largest rivers of the Kirghiz steppe — the Turgai and the 
Sary-Bu. In the north it includes the low belt of undulating 
land w'hich stretches north-east from the Mugojar Hills and 
sejiarates the rivers belonging to the Aral basin from those 
which flow tuward.s llie Arctic Ocean, and beyond this range 
it cnjhraces the upper Tobol. The remainder is steppe land, 
I sloping gently towards the Sea of Aral. 

The Mugojar Hills consist of an undulating platenn n<?ariy looo ft. 
in altitude, l.»uilt up of Ptirmian and Crotacoous cUnjosits and deeply 
trenched by rivers. They arc not the indepeotcftnt .chain which 
our maps represent them to he : * they mcrciy continue the Urals 
towards the south, and are connected with the I st-Urt plateau 
by a range of lulls which was formerly on island of the Arnl C aspian 
Sea. Their northern extremity joins the undulating plateau (400 
to (»oo ft), built up of sandstones and marls, which sei>arates the 
tributaiie,s of tlie Tobol from those of the riNor Ural, and falls by 
a range of stcjc}) crags— probably an old shcre line of the Aral basin — 
towaiHis the stcpjxss. "The stq>pe lan<J of Turgai is only some 
300 ft above the sca'le\'el, and is dotted wdth fakes, of which the 
Clmilcar-tcniz, which leoeivos tlie Turgai and its tributary the Irgi/, 
is the largest. The Turgai was, at a recent epoch, a large ri.cr 
flowing into the sea ol Aral and receiving an extensive system of 
tributaries, wliich are now lost in the sancls l)efore joining it. do- 
mains of aquatic plants buried in the soil of the steppe, and shells 
of Mytilus and Cavdium, both still found in the .Sea of Aral, show 
that during the Glacial period thi.s region was overflowed by tho 
waters of me Aral-Casi>ian Sea. 

The climate of Turgai is exceedingly dry and continental. Orsk, 
a tow’n of Orenbuj’g, on its north* western border, has a January 
as cold as tJuit pf the west coast of Novaya Zcmlya (-4® F.), w hile in 
July it is as hot as July in Morocco (73"); the corresponding figures 
tor Irgiz, in the centre of the province, arc 7® and 77®. At Irgiz 
and Orsk the annual rainfall is somewhat under 10 in. and 12 in. 
respectively (3 in. in summer). The west winds are inarched before 
they reach' the Turgai steppes, and the north-east winds, which in 
winter bring cold, dry snows from Siberia^ raise in summer formid- 
able clouds of sand. A climate so dry is of course incompatible 
wrt h a vigorous forest growth. There is some tiin>.)er on the southern 
Urals, the Mugojar HiHs and the w'atcr-parting of the Tobot; else- 
where trees are rare. Slirubs only, such .as the wild oherxy (Cerasus 
iJiamaecerasus) and the dwarf almond (Amygdaltts nonuL ^’ow on 
the liilly sloiies, wliile the rich black-carthaoit of the steppe is chiefly 
clothed with feather grass \Stipapennata),t)ae well-known ornament 
of the south R ussian stepp^. in spring the grass vegetatiem is lux u- 
riont, and geese and cranes arc attracted in vast numbers from the 
heart of the steppe by the fields of the Kirghiz. The jerboa (Dipus 
jartilus) and the marmot (Spermophilus rufescens) are characUristic 
of the fauna; another species of marmot (Arefomys bobac) and the 
steppe fox (Cams corsac) are common; and the saiga antelo e of 
Central Asia is occasionmly m^t with. Farther south the black 
I earth disajipcai-s and wirh It the feather grass, its place being taken 
by its congener, St/pa capillata. Trees disappear, and among the 
busbas along the banks 01 the rivers willows and the pseudo-acacia 
or Siberian pea tree (Camgana mierophyla) axe most prevalent. In 
tbe middle parts of the -iirovince the olayey floiI48<€omi letely clothed 
with wormw’ood (Artemisia Iragrxms and 4. monogyneC^, wirii a few 
grassy plants on the banks of the livers and lakes (Lasiagrostis 
splendens, Alhaei tmmflorum and A. kirghieorum, Obione porttda- 
coideo, Halimodmdrum jargtmfenenty, wihile (Urge areas oonsist of 
shifting sands, saline days .dothied with various Salscdaceae, and 
the (k^ocated beds of old lakes. Snob lakes as still exist, 

1 SeeP»y& Nazaiov,^ '' Recherches rodlegiqaes Stalls ilasateppes 
des in Bull* soc. des naiur* de Moscow .(i886)„ Nq. 4. 
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BDtwithstaading the rapid desiocaticm ncm going oii> are surrounded 
by thickets of reeds— ttie retreat of vrild boars. Turgai is thus the 
borderland bcbvecn the flora of Europe and that of C^tral Asia. 

The population was estimated in 1906 at 511,800, composed 
maiiily of Kirghiz, though Russians have immigrated in large 
numbers. The province is divided into four districts, the 
chief towns of which are Turgai, the capital; Ak-tyubinsk 
in the district of Hetsk ; Irgiz and Kustanaisk in the Nikolay evsk 
district, a prairie town which has grown with great rapidity. 
Agriculture is mainly carried on by the Russian settlers in the 
Nikolayevsk district, where the crops do not suffer so much 
from droughts as they do elsewhere. But the Kirghiz have 
also begun to cultivate the soil, and in 1900 there were in all 
612,200 acres under cereals. 

Thf! principal crops are rye, wheat, oats, barley and potatoes. 
Livestock bretiding is the leading occupation of the Kirghiz. Camels 
are bred and k^jit by the nf»mads both for their own personal use 
and for the transport of goods bt tween Bokhara, Khiva and Russian 
Turke.stan. Lonsi lerablc cjuantities of cattle and various animal 
products are cx|)ortccl to Orenburg, Orsk and Troitsk, and to U.st- 
Uisk and Zverin >golovsk, wh-^e large fairs arc held. The Kirgliiz 
of the southern parts migrate in winter to the better sheltered parts 
of the province of Syr 'darya, whUe in the summer some .30.000 
hihiikas (felt tents) of nomads come from the neighbouring pro\'ince.s 
to graze their cattle on the grassy steppes of Turgai. Salt is obtained 
from the lakes. 'I'herc are a lew oibworks, tanneries .and flour mills, 
and the Kirghiz are active in the making of carpets and felt goods. 
Education is a little more advanced than in tlie other steppe pro- 
vinces; the system of migratory schools " has been introduced 
for the Kirghiz. 

See Y. Talicrov, The Turgai Province (1S96), in Russian, 

(P. A. K.; J.T. Be.) 

TURGOT, ANNE ROBERT JACQUES, Baron Laune 

(1727-1781), French statesman and economist, was bom in 
Paris on^the xoth of May 1727. He was the youngest son of 
Michel Etienne Turgot. ** provost of the merchants ** of Paris, 
and Madeleine Fran9oise Martineaii, and came of an old Norman 
family. He was educated for the Church, and at the Sorbonne, 
to which he was admitted in 1749 (being then styled abb6 de Bru- 
court), he delivered two remarkable Latin dissertations, On the 
Benefits which the Christian Religion has conferred on Mankind, 
and On the Historical Progress of ihe Human Mind, The first 
sign we have of his iiiterest in economics is a letter (1749) on 
paper money, written to his fellow-student the abb6 de Cied, 
refuting the abbd Terrasson’s defence of Law’s system. He 
was fond of verse-making, and tried to introduce into French 
verse the rules of Latin prosc^y, his translation of the fourth 
book of the Aencid into classical hexameters being greeted by 
Voltaire as ** the only prose translation in which he had found 
any enthusiasm.’* In 1750 he decided not to take holy orders, 
giving as his reason, according to Dupont de Nemours, ** that 
he could not bear to wear a mask all his life.” In 1752 he be- 
came substftut, and later conseiUer in the parlcment of Paris, 
and in 1753 maitre des requites. In 1754 he was a member of 
the tkambre royde sat during an exile of the parLrnent; 
in 1755 and 1756 he accompanied Gournay, then intondant of 
commerce, in his tours of inspection in the provinces, and 
in 1760, while travelling in the east of France and Switzerland, 
’sdsited Voltaire, who became one of his chief friends and 
supporters. In Paris he frequented the .^^alons, especially 
those of Mme Graffigny — ^whose niece, Mile de Ligniville 
(** Minette **), afterwards Mme Hclvfitius and his lifelong friend, 
he is supposed at one time to have wished to marry — Mme 
Geoffrin, Mme du Defhind, Mile de Lespinasse and the duchesse 
d’Enville. It was during this period that he met the leaders 
of the ” pliysiocratic ** school, Quesnay and Gournay, and 
with them !>upont de Nemours, the abb6 Morcllet and other 
economists. All this time he was studying various branches 
of science, and languages both ancient and modem. In r753 
he translated the Questions ner la commerce from the English 
of Josias Tucker, and wrote his Leitre sur iu tolerance, and a 
pamphlet, Le Conciliateur, in support of religious tolerance. 
Between tjgg and 1756 he composed various articles for the 
Encyclopedic, and between 1757 and 1760 an article on Vedewrs 
et monnaies, probably for the Dicldonnoire du commerce of the 
abb6 Mordlet. In 2759 appeared his jkloge de Gournay, 


In August 1761 Turgot was appointed intendant of tho 
^ineroHie of Limoges, which included sonae of the poorest and 
most over*taxed parte of France; here he remained for 13 years. 
He was already deeply imbued with the theories of Quesnay and 
Gournay (see Physiocratic School), and set to work to apply 
them as far as possible in his province. His first plan was to 
continue the work, already initiated by his predecessor Toumy, 
of making a fresh survey of the land (cedastre), in order to 
arrive at a justcr assessment of the iaillr; he also obtained a 
l^ge reduction in the contribution of the province. He pub- 
lished his Avis sur Tasshlte et la riparliiion de la taille (1762- 
1770), and as president of the Socicti d' agriculture de Limoges 
offered prizes for essays on the primnples of taxation. Quesnay 
and Mirabeau had advocated a proportional tax {impot de 
quoUte), but Turgot a distributive tax {impot de repartition). 
Another reform was the substitution for the corvee of a tax in 
money leviwl on the whole prendnee, tltc construction of roads 
being handed over to contractors, by which means Turgot was 
able to leave his province with a good system of roads, while 
distributing more justly the expense of their construction. 
In 1769 he wrote his Memoire sur les prets d interet, on the 
occasion of a scandalous financial crisis at Angoidemc, tlie 
peculiar interest of which is that in it the question of lending 
money at interest was for the first time treated scientifically, and 
not meredy from the ecclesiastical point of view. / mong otiicr 
works written during Turgot’s intendancy were the Memoire stir 
Us mines et carrieres, and the Memoire sur la marque dcs fers, 
in which he protested against stale regulation and interferences 
and advocated free competition. At the .same time he did mucli 
to encfiurage agriculture and local industries, among others 
establishing tlie manufacture of porcelain. During tlie famine' 
of 1770-J771 he enforced on landowners **thc obligation of 
relieving the poor ” and especially the metayers dependent: 
upon them, and organized in e^^ery province ateliers and bureaux 
de charite for providing work for the able-bodied and relief for 
the infirm, while at the same time he condemned indiscriminate 
charity. It may be noted that Turgot always made the 
cures the agents of his charities and reforms when po.ssible. 
It was in 1770 that he wrote his famous Lettres sur la 
liberie du commerce des grains, addressed to the comp- 
troller-general, tlie abb6 Tciray. Three of these letters 
have disappeared, having been sent to Louis XVL by Turgot 
at a later date and never recovered, but those remaining demon- 
strate that free trade in com is to the interest of landowner, 
farmer and consumer alike, and in too forcible terms demand 
the removal of all restrictions. 

Tun^ot's best knem^n work, Reflexions eur la formation et la dis- 
tribiUion des rickesses, was written early in the period of his inten- 
daucy for tho benefit, oi two young Chinoiie studeiils. Written in 
1706, il appeared in 1709-1770 in Dupont’s jourruil, the 6phdmdrtdej! 
ducitoyen, and was piiblisncd sq>aratrly in 1776. Dupont, how- 
ever, made various alterations in the text, in order to bring it more 
into accordance with Quesnay 's doctrines, whidi led to a coolness 
between him and Tar ot (sc^e G. SchelLe, in Journal des Cconomistes, 
lulv 1888). A more correct text is th it published by L. r?o])iticau 
(‘‘Turgot,** in Petite hitliothtque iconomique, 1889), and is followed 
by l*rofcsr.or W. J. Aslilcy in his trariKiation {Economic Classics, 
New York, 1898). Xnit the original MS. has never been found. 

After tracing the ori dn of commerce, Tur ot devi loj)s Quesnay’s 
iheor^^ that the land is tlie only source of wealth, and divides society 
into three classes, the productive or agricultunil, the salaried 
\stipendi4e) or artisan class, and the land-owning claiss {classe dis- 
ponible). After disewssing the evolution of tlie different systems 
ot cultivation, the nature of exchM.nge and barter, money, and the 
functions of capital, he sets forth the theory of the inipOi unique, i.i\ 
that only the produit net of the land should be taxed. In addition 
he demanded the complete freedom of coniTnerce and industry.^ 


* For the coatroversy as to how far Adam Smith (q.v.) was in- 
fiuenced by Turgot, see S. Feilbo^on, Smith und Tur pot (1892); 
also E. Canaan's introduction to Smith*s Lectures on Justice, &c. 
Clarendon l^css, 189O); and H. Higgs's review of the latter in the 
Boonomie Journal, Dec. j 8^»6. *1116 question mav still be considered 

an one. See also Neymarck, i. 332 footnote, for the French 
authorities. Condorcet's statement that Turgot corresponded with 
Smith is disproved by a letter of Smith to the due de la 'fiodhefou- 
cauld, published iu the Economic fourvM (March 1896), p. 163, 
in which he says, ** But tho* 1 had the happiness of his a^uaintance 
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Turgot owed his appointment to the ministry to Maurepas, 
the “ Mentor of Louis XVI., to whom he was warmly recom- 
mended by the abb6 V< 5 ry, a mutual friend. His appointment 
as minister of the marine on the 20th of July 1774 met with 
general approval, and was hailed with enthusiasm by the 
philosophfis. A month later he was appointed comptroller- 
general (August 24). His first act was to submit to the king 
a statement of his guiding principles : “ No bankruptcy, no 
increase of taxation, no borrowing.’’ Turgot’s policy, in face 
of the desperate financial position, was to enforce the most 
rigid economy in all departments. All departmental expenses 
ivere to be submitted for the approval of the comptroller- 
general, a number of sinecures were suppressed, the holders 
of them being compensated, and the abuse of the “ acquits 
au comptant ” was attacked, while Turgot appealed person- 
ally to the king against the lavish giving of places and pensions. 
He also contemplated a thorough-going reform of the ferme 
^encrale, but contented himself, as a beginning, with imposing 
certain conditions on the leases as they were renewed — such 
as a more efficient personnel, and the abolition for the future 
of the abuse of the croupes (the name given to a class of pensions), 
a reform which Terray had shirked on finding how many persons 
in high places were interested in them, and annulling certain 
leases, such as those of the manufacture of gunpowder and the 
administration of the messageries, the former of which was 
handed over to a company with the scientist Lavoisier as one of 
its advisers, and the latter superseded by a quicker and more 
comfortable service of diligences which were nicknamed “ turgo- 
tincs.” He also prepared a regular budget. Turgot’s measures 
succeeded in considerably reducing the deficit, and raised the 
national credit to such an extent that in 1776, just before his 
fall, he was able to negotiate a loan with some Dutch bankers 
at 4 % ; but the deficit v'as still so large as to prevent him from | 
aUemi)iing at once to realize his favourite scheme of suksti- I 
luting for indirect taxation a single tax on land. He suppressed, | 
however, a number of octrois and minor duties,' and opposed, ! 
on grounds of economy, the participation of France in the 
War of American Independence, though without success. 

Turgot at once set to work to establish free trade in corn, but 
his edict, which was .signed on the i^tii of September 1774, met 
with strong opposition even in the conseil du roi. A striking 
feature was the preamble, setting forth the doctrines on which 
the edict was based, which won the praise of the philosophcs 
and the ridicule of the i\ils; tliis Turgot rewrote three times, 
it is said, in order to make it so clear th.at any villtige judge 
could explain it to the pca.sanls.” The opposition to the edict 
was strong. Turgot was hated by those who had been interested 
in the speculations in corn under the regime of the abbe Terray 
— among whom were included some of the princes of the blood. 
Moreov(?r, the commerce des hies had been a favourite topic 
of the salons for some years past, and the witty Galiani, the 
opponent of the physiocrats, had a large following. The oppo- 
sition was now continued by Linguet and Nccker, who in 
1775 published his treatise Sur la legislation et le commerce 
des grains. But Turgot’s worst enemy was the poor harvest of 
1774, which led to a slight rise in the price of bread in the winter 
and early spring of I774“i775- In April disturbances arose 
at Dijon, and early in May took place those extraordinar}’’ 
bread-riots known as the “ guerre des farines,” which may be 
looked upon as a first sample of the Revolution, so carefully 
were they organized. Turgot showed great firmness and de- 
cision in repressing the riots, and was loyally supported by the 
king throughout. His position was strengthened by the entry 
of Malesher))es into the ministry^ (July 1775). 

All this time Turgot had been preparing his famous “ Six 
Edicts,” which were finally presented to the conseil du roi 
(Jan. 1776). Of the six edicts four were of minor importance, 

and, I flattered myself, even of lii ; fricndKliip and esteem, I never 
had that of his correspondence," but there is no doubt that Adam 
Smith met Turgot in Paris, and it is eenerollv admitted that The 
Wealth of Nations owes a good deal to Turc ot. 

' For an account of Turgot’s financial administration, see Ch. 
Gomel, Causes financUres, vol. i. 


but the two which met with violent opposition were, firstly, 
the edict suppressing the corvees, and secondly, that suppressing 
the jurandes and mailrises, the privileged trade corporations. 
In the preamble to the former Turgot boldly announced as his 
object the abolition of privilege, and the sul)jection of all 
three orders to taxation; the clergy were afterwards excepted, 
at the request of Maurepas. In the preamble to the edict on 
the jurandes he laid dowm as a principle the right of every 
man to work without restriction.^ He obtained the registra- 
tion of the edicts by the lit de justice of the 12th of March, 
but by that time he had nearly everybody against him. His 
attacks on privilege had won him the hatred of the nobles 
and the parlemenls, his attempted reforms in the royal house- 
hold that of the court, his free trade legislation that of the 
” financiers,” his views on tolerance and his agitation for the 
suppression of the phrase ofTensii'e to Protestants in the king’s 
coronation oath that of the clergy, and his edict on the jurandes 
that of the rich bourgeoisie of Paris and others, such as the 
prince de Conti, whose interests w-ere involved. The queen 
disliked him for opposing the grant of favours to her prot 4 g 6 s, 
and he had oflended Mme dc Polignac in a similar manner 
(see Marquis de S6gar, Au Couchant de la monarchie, p. 305- 
306). 

All might yet have gone well if Turgot could have retained 
the confidence of the king, but the king could not fail to see 
that Turgot had not tl'c support of the other ministers. Even 
his friend Maleshcrbcs thought he was too rash, and was, 
moreover, himself discouraged and wished to resign. I'he 
alienation of Maurepas was also increasing. Whether through 
jcaloibsy of the asccjidancy wlach Turgot had acquired over the 
king, or through the natural incompatibi ity of their cl.aractcrs, 
he was already inclined to take sides against Turgot, and the 
reconciliation between him and the queen, which took place 
about this time, meant that he was henceforth the tool of the 
Polignac clique and the Choiseul party. About this tijne, 
too, appeared a pamphlet, Le Songe de M, Maurepas^ generally 
ascribed to th.e comte de Provence (Louis XVIII.), containing 
a bitter caricat ure of Turgot. 

Before relating the circumstances of Turgot’s fail we may 
I briefly resume hi.s views on the administrative system. With 
j the physiocrats, he believed in an enlightened absolutism, 

I and looked to the king to carry through all reforms. As to 
the parlements, he opposed all interference on their part in 
legislation, considering that they had no competency outside 
the .sphere of justice. He recognized the danger of the recall 
of the old parlcment, but was unable effectively to oppose it, 
since he had been associated with the dismissal of Maup^ou 
and Terray, and seems to have under-estimated its power. 

I He was opposed to the summoning of the slates-general advo- 
i cated by Malesherbes (May 6, 1775), possibly on the ground 
I that the two privileged orders would have too much power 
in them. His own plan is to be found in his Memoire sur les 
municipaliteSf which was submitted informally to the king. 
In Turgot's proposed .system landed proprietors alone were to 
form the electorate, no distinction being made between the 
three orders ; the members of the town and country munici- 
pality were to elect representatives for the district municipalites, 
which in turn would elect to the provincial municipalites, and 
the latter to a grande municipalile, which should have no 
legislative powers, but should concern itself entirely with the 
administration of taxation. With this was to be combined a 
whole system of education, relief of the poor, &c. Louis XVI., 
recoiled from this as being too great a leap in the dark, and 
such a fundamental difference of opinion between king and 
minister was bound to lead to a breach sooner or later. 
Turgot’s only choice, however, was between ** tinkering ” at the 
existing system in detail and a complete revolution, and his 
attack on privilege, which might have been carried througii 
by a popular minister and a strong king, was bound to foim 
part of any effective scheme of reform. 

- Tnrjrot was opposed to all labour associations of emploj^crs op 
eiiiploycd,%i accordance with his belief in free competition. 



TURGUENIEV— TURI 


The immediate cause of Turgot’s fall is uncertain. Some 
speak of a plot, of forged letters containing attacks on the 
queen shown to the king as Turgot’s, of a series of notes on 
Turgot’s budget prepared, it is said, by Necker, and shown to the 
king to prove his incapacity. Others attribute it to the queen, 
and there is no doubt that she hated Turgot for supporting 
Vergennes in demanding the recall of the comte de Guines, 
the ambassador in London, whose cause she had ardently 
espoused at the prompting of the Choiseul clique. Others 
attribute it to an intrigue of Maurepas. On the resignation 
of Malesherbes (April 1776), whom Turgot wished to replace 
by the abb 4 V^ry, Maurepas proposed to the king as his suc- 
cessor a nonentity named Amelot. Turgot, on hearing of this, 
wrote an indignant letter to the king, in which he reproached 
him for refusing to see him, pointed out in strong terms the 
dangers of a weak ministry and a weak king, and complained 
bitterly of Maurepas’s irresolution and subjection to court 
intrigues; this letter the king, though asked to treat it as con- 
fidential, is said to have shown to Maurepas, whose dislike for 
Tuzgot it still further embittered. With all these enemies, 
Turgot’s fall was certain, but he wished to stay in office long 
enough to finish his project for the reform of the royal house- 
hold before resigning. This, however, he was not allowed to 
do, but on the 12th of May was ordered to send in his resigna- 
tion. He at once retired to la Roche-Guyon, the chateau of 
the duchesse d’Enville, returning shortly to Paris, where he 
spent the rest of his life in scientific and literary studies, being 
made vice-president of the Acad6mie dcs Inscriptions et Belles- 
lettres in 1777. He died on the i8th of March 1781. 

In character Turgot was simple, honourable and upright, 
with a passion for justice and truth. He was an idealist, 
his enemies would say a doctrinaire, and certainly the terms 

natural rights,” ” natural law,” &c., frequently occur in his 
writings. His friends speak of his charm and gaiety in intimate 
intercourse, but among strangers he was silent and awkward, 
and produced the impression of being reserved and disdainful. 
On one point both friends and enemies agree, and that is his 
brusquerie and his want of tact in the management of men; 
Oncken points out with some reason ihe ** sthoolmasterish ” 
tone of his letters, even to the king. As a statesman he has 
been very variously estimated, but it is generally agreed that a 
large number of the reforms and ideas of the Revolution were 
due to him ; the ideas did not as a rule originate with him, 
but it was he who first gave them prominence. As to his posi- 
tion as an economist, opinion is also divided. Oncken, to take 
the extreme of condemnation, looks upon him as a bad physio- 
crat and a confused thinker, while Leon Say considers that he 
was the founder of modern political economy, and that “ though 
he failed in the 18th century he triumphed in the 19th.” 

Bibliography. — G. Schelle, Tuvgot (Paris, 1909); and Marquis 
de S6gur, Ah Ctmthant Afi tmmarchie (Paris, 1910). contain much 
that is based on recent r^arch. Hie principal older biographies are 
those of Dupont dc Nemours (1782, enlarged in his edition of Turgot's 
Works, 1807-.1811), and Condorect (1786); the best modern ones 
are those of A. Neymarck (Paris, 1885), L6on Say (Paris, 1887); 
and W. W. Stephens (London. 1895). See generally, Oncken. 
Geschichte der NoHonaldkonomie, vol. ii. ch. i ; Schelle, Dupont de 
Nemours etVicole physiocratique (1888) ; Henry Higgs, The Physiocrats 
(1897) ; R* P- Shepherd, Turgot and the Six Edicts (1903), in Columbia 
Univ. Studies, vol. xviii. No. 2. 

TURGVENIEV, IVAN (1818-1883), Russian novelist, the 
descendant of an old Russian family, was born at Orel, 
in the government of the same name, in 1818. His 
father, the colonel of a cavalry regiment, died when our 
author was sixteen years of age, leaving two sons, Nicholas 
and Ivan, who were brought up under the care of their 
mother, the heiress of the Litvinovs, a lady who owned large 
states and many serfs, Ivan studied for a year at the univer- 
sity of Moscow, then at St. Petersburg, and was finally sent 
in 1843 to Berlin. His education at home had been conducted 
by German and French tutors, and was altogether foreign, 
his mother only speaking Russian to her servants, as became 
a great la^ of the old school. For his first acquaintance 
with the literature of his country the future novelist was 


indebted to a serf of the family, who used to read to him 
verses from the Rossiad of Kheraskov, a once celebrated poet 
of the i8th century. Turgueniev’s early attempts in literature, 
consisting of poems and trifling sketches, may be passed over 
here; they were not without indications of genius, and were 
favourably spoken of by Bielinski, then the leading Russian 
I critic, for whom Turgueniev ever cherished a warm regard. 

I Our author first made a name by his striking sketches ” The 
Papers of a Sportsman ” (Zapiski Okhotnika), in which the 
miserable condition of the peasants was described with start- 
ling realism. The work appeared in a collected form in 1852. 
It was read by all classes, including the emperor himself, and it 
undoubtedly hurried on the great work of emancipation, Tur- 
gueniev had always sympathized with the muzhiks) he had often 
been witness of the cruelties of his mother, a narrow-minded 
and vindictive woman. In some interesting papers recently 
contributed to the “European Messenger” (Viestnik evropy) 
I by a lady brought up in the household of Mme Turgueniev, 
sad details are given illustrative of her character. Thus the 
I dumb porter of gigantic stature, drawn with such power in 
I Mumu, one of our author’s k.tei sketches, was a real person, 

I We are, moreover, told of his mother that she could nevet 
I understand how it was that her son became an author, and 
I thought that he had degraded himself. How could a Turgueniev 
submit himself to be criticized ? 

I The next production of the novelist was “A Nest of Nobles” 
(Dvorianskoe gniezdo), a singularly pathetic story, which greatly 
increased his reputation. This appeared in 1859, and was fol- 
lowed the next year by “ On the Eve ” (Nakanunge) — a tale 
which contains one of his most beautiful female characters. 
Helen. In 1862 was published “ Fathers and Children ” ( 0 /s{[ 
t Dieti), in which the author admirably described the nihilistic 
doctrines then beginning to spread in Russia. According 
to some writers he invented the word nihilism. In 1867 
appeared “ Smoke ” (Dim), and in 1877 his last work of any 
length, “ Virgin Soil ” (Nov)* Besides his longer stories, many 
shorter ones were produced, some of great beauty and full 
of subtle psychological analysis, such as Rudin, “ The Diary 
of a Useless Man” (Dnevnik lishna^o chelovieka), and others. 
These were afterwards collected into three volumes. The 
last works of the great novelist were “ Poetry in Prose ” and 
“ Clara Milich,” which appeared in the “ European Messenger.” 

Turgueniev, during the latter part of his life, did not reside 
much in Russia; he lived either at Baden Baden or Paris, 
and chiefly with the family of the celebrated singer Viardot 
Garcia, to the members of which he was much attached. He 
occasionally visited England, and in 1879 the degree of D.C.L. 
was conferred upon him by the university of Oxford. He died 
at Bougival, near Paris, on the 4th of September 1883. ’ 

Unquestionably Turgueniev may be considered one of the 
great novelists, worthy to be ranked with Thackeray, Dickens 
and George Eliot; with the genius of the last of these he has 
many affinities. His studies of human nature are profound, 
and he has the wide sympathies which are essential to genius 
of the highest order. A melancholy, almost pessimist, feeling 
pervades his writings, a morbid self-analysis which seems natural 
to the Slavonic mind. The closing chapter of “ A Nest of 
Nobles ” is one of the saddest and at the same time truest 
pages in the whole range of existing novels. 

The writings of Turgueniev have been made familiar to 
persons unacquainted with Russian by French translations. 
There are many versions in English, among which we may 
mention the translation of the “Nest of Nobles” under 
the name of “ Lisa,” by Ralston, and “ Virgin Soil,” by Ashton 
Dilke. There is also a complete and excellent translation by 
Mrs Garnett. (W. R. M.) 

TURI> a Pathan tribe on the Kohat border of the North-West 
Frontier Province of India. The Turis inhabit the Kurram 
valley, which adjoins the western end of the Miranzai valley and 
number nearly 1 2,000. Though now speaking Pushtu and ranking 
as Pathans, they are by origin a Turki tribe, of the Shiah 
sect, who subjected the Bangash Afghans some time early in 
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the i8th century. They are strong, hardy, and courageous, 
and make first-rate horsemen. Their early dealings with the 
British government were inclined to turbulence, and they were 
concerned in the Miranzai expeditions of 1851 and 1855 (see 
Miranz/u). But the only expedition specially sent against 
them was the Kurram expedition of 1856 (see Kurram). Since 
then they have settled down and engaged in trade. During 
the Second Afghan War they supplied Sir Frederick Roberts 
with guides and provisions. In 1892 they voluntarily accepted 
Britisli administration, and they now furnish a large part of 
the tribal militia in the Kurram valley. 

TURIN, a city of Piedmont, Italy, capital of the province of 
Turin, formerly of the kingdom of Sardinia until i860, and 
of Italy till the removal of the seat of government to Plorence 
in 1865. Pop. (1906), 277,121 (town), 361,720 (commune), with 
a garrison of 8500, the town being the headquarters of the I. army 
corps. The area of the city is 4155 ^res,and its octroi circle 
measures nearly 9 ni. Its geographical position is excellent; | 
built upon alluvial soil 784 ft. above sea-level at a short distance 
from the Alps, it stands upon the river Po, which here runs from 
south to north just above the confluence of the Dora Riparia. 
The streets and avenues, almost all of which are straight, cut 
each other at right angles, forming blocks of houses, here as else- 
where called “ islands. ** As viewed from the east the city stands 
out boldly against the Alps. Taken as a whole it is modern 
in aspect, but its regularity of form is in reality derived from 
the ancient Roman town of Augusta Taurinorum, which 
formed its nucleus. 'The mean temperature at Turin (1871- 
1900^ is 53® F. (winter 35®, summer 71®), with an average 
maximum of 90®, and an average minimum of 17®. Mists are 
frequent in the winter mornings, and to a less degree in autumn. 
Snow falls on an average only on seven days per annum. The 
rainfall averages 34 in. 

The cathedral of St John the Baptist is a cruciform Renaissance 
building dating from 1492-1498, by the Florentine Meo da 
Caprina. The site was first occupied by a church erected, it is 
said, by the Lombard duke Agilulf (7th century). Behind the 
high altar of the cathedral (from which it is separated by a glass 
screen) is the chapel of the Sudario or Sindone, built (1657-1694) 
by Guarini as a royal burial-place. The ** sudario from which 
it takes its name is asserted to be the shroud in which Joseph of 
Arimathea wrapped the body of Jesus. La Beata Vergine della 
Consolata, another of Guarini*sworks,hasatowcrwhich originally 
belonged to the church of St Andrew, founded by the monk 
Bnining in 1014, and attracts attention by Vincenzo Vela’s 
beautiful kneeling statues of Queen Maria Teresa and Queen 
Maria Adelaide, as well as by the image of the Madonna, which 
has the credit of having warded off the cholera in 1835. Other 
churches of some note arc San Filippo Neri (1672-1 772), the dome 
of which fell in just as it was approaching completion under the 
hands of Guarini and was restored by Juvara, and La Gran 
Madrc de Dio, erected to commenrorate the return of the royal 
family in 1814. Of the secular building.^ the more interesting 
are the P-alazzo Madama, first erected by William of Montferrat 
at the close of the 13th century on the Roman east gate of the 
town, remains of the towers of which were incorporated in it, 
and owing its name to the widow of Charies Emmanuel II., who 
added the west facade and the handsome double flight of st^s 
from Juvara’5 designs; and the extensive royal palace begun in 
the 17th century. Many of the palaces have fine pillared c?ourt- 
yards of the baroque period, some of which are the work of 
Guarini . For the Porta Palatina and other remains of the ancient 
city wallssee below. The citadel, erected in 1563, has been almost 
entirely demolished. There is practically nothing of the Renais- 
sance period except the cathedral. The Gastello del Valentino is 
a buildipg partly in the French style of the middle of the i6th 
century. The university, founded in 1400 by Lodovico di 
Acaja, has faculties of jurisprudence, medicine and surgery, 
literature and philosophy, and the mathematical, physical and 
natural sciences. The number of students is about 2500. The 
old university building erected in 1713 by the Genoese architect 
Rkca proved too small ; and new buihlings, fitted more especially 


for the medical and scientific departments, have been erected^ 
The original building contains the valuable library (now national)| 
many of the treasures of which were destroyed by fire in 190^ 
and a collection of Roman antiquities. The academy of sciences 
was founded in 1757. It occupies a building erected in 1687 by 
Guarini as a Jesuit college. The museum of antiquities and the 
picture gallery, of which it has the custody, are both of high 
interest — the former for the local antiquities of Piedmont and 
Sardinia (notably from Industria) and for the Egyptian treasures 
collected by Donati and Drovetti, and the latter for its Van 
Dycks and pictures by north Italian masters. There is a museum 
of zoology and mineralogy in Palazzo Carignano (another of 
Guarini’s buildingsL and the royal palace contains the royal 
armoury (a fine collec^tion made by Charles Albert in 1833) and 
the royal library with its rich manuscript collection and its 20,000 
drawings, among which are sketches by Raphael, Michelangelo, 
and Leonardo da Vinci. The civic museum has a great variety 
of artistic and literary curiosities, among them a remarkable 
I collection of autographs and the Lombard missal (1490), 

There arc many modern public monuments — considerably more 
than in other Italian towns — and some of them arc hne. The Mole 
Antonelliana, built by Alessandro Antonclli, is the most important 
example of modern arcliitecturc in Turin. It belongs to the munici- 
pality, and is used for the Risorgimento Museum. It is the liighest 
Drick edifice in Europe', its summit being 510 ft. above ground. It is 
a square edifice with a large dome and lofty spire, the dome being 
raised upon a hall with tliree gall ^ries, one above the other, so that 
from the floor to e top of the dome is over 300 ft. 

Among the hospitals is that called by the name of its founder, 
Cottolengo, a vast institution providing for more than 5000 persons; 
there are also the Ospedale Maggiore di San Giovanni, the Uspedale 
Maurixiano, and many other hospitals for special diseases, as well as 
asylums and charitable institutions of all kinds. 

The industries comprise metallurgy, machine-making, chemicals, 
silk and cotton weaving, tanning and ieather-w(x-king. The manu- 
facture of motor-cars has become of great importance, and Turin is 
the chief seat of the industry in Italy, nearly 5000 workmen being 
emxdoyed. Chocolate, liqueurs and vermouth are also made here. 
The application of electricity is widely developed on account of the 
proximity of Alpine valleys rich in torrents. The supply of drinking 
water is furnished by three aqueducts. 

The onioning of the St Cothard tunnel exercised a prejudicial 
influence upon tl a traffic of the network of railways of wnich Turin 
is the centre, and Milan, owing to its nearness both to this and to 
the Simplon, has become the most important railway centre of Italy. 
Turin has, however, the advantage of being the nearest to the Mont 
Cenis, while the completion of the line tlirough Cuneo over the Col di 
Tenda affords direct communication with the French Xtiviera. Main 
lines run also from Turin to Vercelli and thence to Novara and Milan 
(the direct rout^, to Casale Monferrato, to Alessandria (and thence 
to Piacenza or Genoa), to <renoa via Asti and Acqui, to Bri and 
Savona, and branch lines to Lanzo, Torre Pellice, Aosta, Rivoli, 
Rivarolo, &c., and steam tramways in various directions. 

For administrative purposes the city is divided into two municipal 
police sections and into seven government districts or mandamenH, 
The military organization is proportionate in importance to the 
strategical position of Turin near the French frontier. There is a 
military arsenal with laboratories, a military academy for artillery 
and engineer officers, a war school, and a military hospital. 

Among the surroundings of Turin the Hill of Superga (2300 ft. 
above the sea) merits special mention. Victor Amadeus IT. erected 
there a votive basilica in memory ol the liberation of Turin from the 
French in 1706. King Charles Albert and other kings and princes 
of the Savoy dynasty are buried in the crypt. Not far from Turin 
are also the castles of Moncalieii, Stupinigi, Rivoli, Racconigi, Agl6, 
Venaria, and the ancient monastery of the Sagra di San Michde 
(753 metres above sea-level), famous for its view of the Alps as far 
as' the beginning of tlie Lombard 2)lain. 

Ttirin was always a place of importance and rnilitary strength, 
in spite of numerous vicissitudes, till at length it was made the 
chief town of Piedmont by Amadeus, first duke of Savoy. Under 
Emmanuel Phttbert it became the usual residence of the dw:al 
family, and in 1515 the bishopric was raised to metropolitan 
rank by Leo X. Between 1 536 and 1 562 Turin was occupied by 
the French, and in 1630 it k^t 8000 of its citizens by the plague. 
The French were masters once more from 1640 to 1706, and again 
from 1798 till 1814, when Piedmont was restored to the house of 
Savoy. From i860 to 1865 Turin was the capital of It^y. 

The ancient Augusta a city of Gallia Cisalpina, 

the chief town of the Taurini. The aatur^ advantages of ite 
site its position with relation to the pass over the Al^is 
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Cottia (Mont Gen^vrej see Cotni Reonum) made it important 
in early times^ though it cannot have been very strongly fortified, 
inasmuch as Hannibal, after crossing the Alps in 218 b.c., was 
able to take it after a three days' siege. It became a colony 
either under the triumvirs or under Augustus, and it was then 
no doubt that it was fortified. It was partly burned down in 
A.D. 69, but continued to be prosperous, as may be gathered from 
the remains (rf its fortifications and from the many inscriptions 
which have been discovered there. The Roman town formed a 
rectangle 2526 ft. by 2330; the line of the walls, which were 21 ft. 
high, 7 ft. thick at ground level and 3 ft. at the top, is well known, 
inasmuch as they were standing till about 1600; and the north 
gate, the Porta Palatina, still exists; it has a double opening, and 
two orders of arches above, and is flanked by two sixteen-sided 
brick towers. The east gate, similar in character, still exists in 
part within the Palazzo Madama. The north-west corner tower 
is also in part preserved, and traces of other parts of the enceinte 
have been found. The interior of the town was divided by 
seven streets from east to west and eight from nortli to south into 
72 insulae ; and the ancient pavement and the drains below it 
are frequently found under the streets of the central portion of 
the modern town, indicating that they follow the ancient lines 
(see especially Notizie degli Scavi, 1902, p. 277). In the great 
extensions which the city has undergone since 1600, the old 
rectangular arrangement has been followed. Remains of a 
theatre have been discovered beneath the Palazzo Vecchio, 
demolished in 1899 (A. Taramelli, in Notizie degli Scavi^ 1900, 

P- 3)- 

See C. Promis, Sioria delV antica Torino (Turin, 1869): A. 
d*Andrade, Felazione delV ufficio regionale per la conservazione dei 
monumenti del Piemonte e della Liguria^ 7 seq. (Turin, 1899)- 

(T. As.) 

TORKESTAN» a name conventionally employed to designate 
the regions of (Central Asia which lie between Siberia on the N. 
and Tibet, India and Afghanistan on the S., the western limit 
being the Caspian Sea and the eastern Mongolia and the Desert 
of Gobi. Etymologically the term is intended to indicate the 
regions inhabited % Turkish races. How far this name was 
appropriate in the past need not be considered here; at present 
the regions called Turkestan not only contain races which do not 
belong to the Turk family, but it excludes races which do, c.g. 
the Turks of the Ottoman Empire. Nevertheless the term, in 
its dual application of West Turkestan and East or Chinese 
Turkestan, has long been established, and in default of any better 
designations cannot very well be dispensed with, 

I.—- West Turkestan 

West Turkestan is very nearly, though not quite, coincident 
with the territories which Russia possesses and controls in Asia, 
Siberia excepted. Thus it includes (i) the governor-generalship 
of Turkestan, embracing the provinces of Ferghana, Samarkand, 
Scmiryechensk, and Syr-darya; the provinces of Akmolinsk and 
Semipalatinsk, and sometimes that of Turgai belonging to the 
governor-generalship of the Steppes; the Transcaspian region; 
and the semi-independent states of Bokhara and Khiva. Its 
total area amounts approximately to 1,290,000 sq. m. 

PhysiccU Geography . — Physically this region is divided into two 
sharply contrastecl parts, the mountainous and highland country in 
the east and the flat steppes and desorts in the west and north. The 
former arc sufficiently described under the heading Tian-Shan. It 
will be enough to say here that the mountainous region belongs to 
the great orographical flange which runs from south-west to north- 
east along the north-western margin of the great plateau of Central 
Asia. Hence it consi.sts (i) partly of ranges, mostly snow-capped, 
wliich stretch from south-west to north-east, and which in several 
cases terminate en ichelon on the verge of the desert, and (2) partly 
of ranges which strike away from the above at various angles, but 
in a predominantly north-western direction. Tiie latter, including 
such ranges as the Chingiz-tau, Chu-Ili Mountains, Kandyk-tau and 
Khan-tau, the Ferghana range, the Kara-tau and the Nura-tau, are 
geologically of later origin than the great border ranges of the Tian- 
shan proper, «.g. Trans-Alai, Alai, Kokshal-tau, Alexander range, 
Tercel Alartau, Kunghei Ala-tau, Trans-Hi Ala-tau and Dzungarian 
Ala-tau. The Tarbagatai Mountains, still farther north, are often 
classified as belonging to the Altai system. Generally speaking, 
die ranges of both categories run at 10,000 to 20,000 ft., though 
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altitudes as high as 23,000 ft. are attained by individual peaks, such 
as Mt Kaufmann and Khan-tcngri. Most of the loftier summits 
are capped with perpetual snow, and on some of them, e,e. Khan- 
tengri (Mushketov, Semenov, Inylchik) and the Kok-su Mountains 
(Fedchenko, Shurovsky), south of Peak Kaufmann, there are v/ell- 
developed glaciers. Nearly all these border ranges rise abruptly 
and to great heights fi*om the plains on the north or north-west, 
but have a much shorter and easier descent on the south or south- 
east. Hence the passes lie at great altitudes, ranging from about 
9000 to 14,000 ft. On the other hand the fact of the ranges radiating 
outwards towards the west, and the further fact that they are in 
more than one place ]>enetrated by dc'ep depressions {c,g. Dzungaria, 
Kulja, Issyk-kul, Ferghana) for a considerable distance towards the 
cast, greatly facilitate access to the loftier plateau lands of Central 
A.sia, and have from time immemorial been the liighways of human 
intercourse between East and West. 

Like the highlands of Siberia, those of Turkestan arc fringed by a 
girdle of plains, having an altitude of 1000 to 1500 ft., and these 
again are skirted by an immense lowland area reaching r t a 
only 400, 300 and 150 ft. above sea-level, or even sink- 
ing below the level of the ocean. Some geographers ' 
divide them into two sections — the higher plains of the Halkash (the 
Ala-kul and Balkash drainage areas) and the Aral-Caspian depres- 
sion, which occupies nearly two- thirds of the whole and has been 
ably described by I. V. Mushketov under the {ipproj>rialc name of 
Turanian basin — the Kara-tau Mountains, between the Chu and the 
Syr-darya rivers, being considered as the dividing line between the 
two. The Balkash plains, more than 1000 ft. above the sea, and 
covered with clay, with a girdle of loess at their foot, are well 
drained by the lli and other feeders of Lake Balkash and support 
the numerous flocks and herds of the Kirghiz. To the south west 
the clayey soil becomes saline. There is the Famine stepne (Bek- 
pak-dala), wliile in the Ak-kum stei)pe, which surrounds Lake Kara- 
kul^ large areas consist of nothing but sands, partly shifting. The 
plains and lowlands of the Turanian basin are subaivided by a line 
drawn from north-cast to south-west along a slight range of hills 
running from the sources of the Ishim towards the south-east corner 
of the Caspian (Bujnurd and Klhurz edge of Khorasan). This low 
range, which most probably separated the lowlands of the Arjil- 
Caspian region (submerged during the Post-Pliocene period) from 
the higher plains which had emerged by the end of the Tertiary 
period, now divides the Transcaspian steppes from the somewhat 
different higher jilains. In the Turanian basin the contrast between 
desert and oasis is much stronger than in the Balkash region. Fer- 
tile soil, or rather soil which can be rendered fertile by irrigation, 
is limited to a narrow terrace of loess along the foot of the mountains, 
and is surrounded by barren deserts. Even where the loess stretches 
out over terraces at some distance from the mountains, as in the 
south-east of the Transcaspian region, it can be cultivated only when 
irrigated. Two rivers only — the Syr and the Amu — succeed in 
getting across the desert and reaching the Sea of Aral. But their 
former tributaries no longer run their full course : the glacier-fed 
Zarafshan dries up amid the gardens of Bokhara soon after emerging 
from the highlands; and the Tcjefi and the Murghab lose themselves 
in the recossi^s of the Kara-kum desert. The only tributaries which 
the Amu retains are those wliose whole course is within the high- 
lands. In the north such formerly important tributaries of the 
Syr-darya as the Chu, with its sub-tributary the Sary-su, now dry 
up some huncln*ds of miles before reaching the main stream. 

The whole area is now undergoing geological changes on a vast 
scale. Rivers have changed their courses, and lakes their outlines. 
Far away from their present shores the geologist finds 
indubitable signs of the recent jirescnce of lakes in the ® • 

shells they have left amid the .sands. Traces of former rivers 
and channels, which were the main arteries of prosperous regions 
within the jieriod of written history, have now disappeared. Of 
the highly developed civilizations which grew up and flourished 
in Bactria, Bokhara and Samarkand the last survivals are now 
undergoing rapid obliteration with the simultaneous desiccation 
of the rivers and lakes. The great “ Blue Sea of Central Asia, 
the Sc?a of Aral, which at a recent epoch (Post-Glacial) extended 
south-west as far as Sary-kamysh, ana the shells of which are found 
north and oast of its present shores 50 to 200 ft, above its present 
level (157 ft. above the ocean, and 248 above the Caspian), now 
occuj)ics but a small portion of its former extent. It fills a shallow 
depression which is drying up with astonishing rapidity, so that the 
process of desiccation can be shown on surveys separated by intervals 
of only ten years; large parts of it, like Aibughir Gulf, have dried up 
since the Russians took possession of its shores. The whole country 
is dotted over with lakes, wliich are rapidly disappearing under the 
hot winds of the deserts. 

Geology} — ^Like the highlands of eastern Asia, those of Turkestan 
are mostly built up on Pre-Cambrian gneisses and metamorphic 
slates, resting upon granites, syenites, old orthoclase porphyries, 
and the like. These upheavals date from the remotest geological 
ages; and since the Primary epoch a triangular continent having its 

1 R rimpclly^and others, 7 (Washington, 

Z905), contains references to tne geological literature to the date 
I of ^blieation. 
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apex turned towards the north-east, as Africa and America have 
theirs pointing soutliward, rose in the middle of what now con- 
stitutes Asia. It is only in the outer foldings of the highlands that 
Palaeozoic fossiliferous deposits are found — Silurian, Devonian, 
Carboniferous and Permo-Carboniferous. Within that period 
the principal valleys were excavated, and their lower parts have 
been filled up subsequently with Jurassic, Crctaceou.s and Tertiary 
deposits. One of the most striking instances of this is the very thick 
Cretaceous and Tertiaiy deposits wliich cover the bottom of the 
valley of the Vakhsh (right tributary of the Amu) and are continued 
for about 300 m. to the north-cast, as far as the Atai valley — 
probably along the edge of the Pamir plateau. The deposits of "the 
Secondary period have not maintained their horizontal position. 
\\lulc upheavals having a nortli-castern strike continued to lake 

1 >lace after the Carboniferous epoch,* another scries of upheavals, 
laving a north-western strike, and occasioned by the expansion of 
diabases, dolerites, melaphyres and andesites, occurred later, sub- 
sequently at least to the close of the Tertiary period, if not also 
bejfore it, dislocating former chains and raising rocks to the highest 
levels by the addition of new ujdicavals to the older one.s. Through- 
out the Triassic and Jurassic periods nearly all Turkestan remained 
a continent indented by gulfs and lagoons of the south European 
Triassic and Jurassic sea. Immense frc.sh-water lakes, in which 
were deposited layers of plants (now ^nelding coal), filled up the 
depressions of the country. Cretaceous and Tertiary deposits 
occur extensively along the edge of the highlands. Upper and 
Middle Cretaceous, containing pho.sphatcs, gyp.su m, naphtha, sul- 
phur and alum, attain thicknesses of 2000 and 5000 ft. in Hissar. 
kepresentatives of all the Tertiary formations are met with in 
Turkestan ; but wlule in the highlands the strata are coast-deposits, 
they assume an open sea character in the lowlands, and their rich 
fo.s.sil fauna furnishes evidence of the gradual shallowing of that sea, 
until at last, after the Sarmaihian period, it became a closed Medi- 
terranean. During the Post-Pliocene period this sea broke up into 
several parts, united by narrow straits. The connexion of Lake 
Balkash with the Sea of Aral can hardly be doubted ; but tliis 
portion of the great sea was the first to be divided. While the Sea 
of Aral remained in connexion with the Cya.spian, the desiccation of 
the Lake Balkash basin, and its break-up into smaller separate 
basins, were already going on. The Quaternary epoch is repre- 
sented by vast morainic deposits in the valley.s iif the Tian-shan. 
About luian-Tcngri glaciers descended to a level of 6800 ft. above 
the sea,® and discharged into the wide open valleys or syrts. It is 
most probable that, when allowance has betm made for the oblitera- 
tion of glacial markings, and the region ha.s been better explore<!, it 
will appear that the glaciation of Turkestan was on a scale at least as 
vast as that of the Himalayas. In the lowlands the Aral-Caspian 
deposits, which it is difficult to separate sharply from the Liter 
Tertiary, cover the whole of the area. They contain .shells of mol- 
lu.«cs now inhabiting the Sea of Aral, and in their pctrographical 
features arc exactly like those of the lower Volga. I'he limits of 
the Post- Pliocene Aral-Casj^ian sea have not yet been fully traced. 
It extended some 200 m. north and more than 90 m. east of the 
present Aral shores. A narrow strait connected it with Lake 
Balkash. The U.st-Urt plateau and the Mugojar Mountains pre- 
vented it from spreading north-westward, and a narrow channel 
connected it along the Uzboi with the Caspian, which sent a broad 
gulf to the east, spread up to the Volga, and was connected by the 
Manych with the Black Sea basin. Great interest, geological and 
historical, thus attaches to the recent changes undergone by this 
basin. Since the theory of geological cataclysms was abandoned, 
and that of slow modifications of the crust of the earth accepted, 
new data have been obtained in the Aral-Caspian region to show that 
the rate of modification after the close of the Glacial period, although 
still vety slow, was faster than liad been suppo.sed from the evidence 
of similar changes now going on in Europe and America. The 
effects produced by desiccating agencies are beyond all comparison 
more powerful than those which result from the earthquakes that 
are so frequent in Turkestan. All along the base of the liighlands, 
from Khojent to Vyernyi, earthquakes arc frequent;* but their 
effects lie beyond the scope of our observational methods. 

Climate, — The climate of West Turke.stan is exceedingly dry and 
continental. Although the country is approximately comprised 
within the latitudes of Sicily and Lyons, it has a south Norwegian 
January and a Persian summer. Temperatures of more than 100® F. 
in the shade are common, and the heat is rendered still more 
unbearable by the reflection from a soil destitute of vegetation. The 
winter is for the most part so cold that the average temperature 
of January is below the freezing point, and even reaches o® F. 
Snow falls for several months on the lower Syr-darya, and, were it 
not blown away by the winds, sledge-communication w'ould be 
possible. This river is frozen for an average of 123 davs everj” 
year in its lower parts, and nearly 100 days at Perovsk. At Tashkent 
there is snow during two months and temperatures of —10® F. 
ha v' c been observed ; on the other hand the maximum observation 

* I. V. Musiiketov's Turkestan (pp. 35, 681) seems to justify this 
conclusion. 

*•* See I. Ignatyev, in IzvesHaolKyiss, Geog. Soc. (1887), vol. xxiii. 

® Ibid. ; also Orlov in Mem, of Kagan Naturalists (1873), vol. iii. 


is 108®. To the south of Khojent the winter becomes more clement. 
Absence of rain is the distinctive feature of the climate. Although 
it rain.s and snows heavily on the mountains, only 1 1 in. of rain 
and snow fall throughout the year at Tashkent, at the base of the 
highlands; and the steppes of the lower Amu have less. A few 
showers are all that fall from the almost invariably cloudless sky 
above the Transcaspian steppes. 

Fauna, — The fauna of Turkestan belongs to the zoo-geographical 
domain of northern Asia, and is only differentiated by the presence 
of species which have disappeared from the peripheral parts of the 
Old World and now find a refuge in the remotest regions of the 
uninhabited plateau. From the Palaeoarctic region it is distin- 
guished by the presence of Himalayan species. The distinctive 
animal of the Pamir plateau is the magnificent Ovis poli (con- 
jectured to be the ancestor of the common sheep). In the alpine 
tracts of the Tian-,shan, on the borders of the Pamir, their 
boras and skulls are frequently met with, but there the place of 
the species is now taken by Ovis kavelini. The wild horse, which 
occurred in Poland a few centuries ago, was discovered by Prezhe- 
valsky in the highlands of Dzungaria. The wild camel inhabits the 
lonely plateaus south of the Ala-shan. The other mammals of 
Turkestan are mostly those which arc met with elsewhere in north 
Asia. The Himalayan bear ( Ursus isahellinus) has its home on the 
Pamir, and the smaller Leuconyx up to the highest levels cm the Tian- 
.shan. Antelopes, Lepus lehmanni, Lagomys rutilus, various species 
of Arvicolae, and the Himalayan long-tailed marmot (Arctomys 
caudatus), the most cliaracteristic inhabitant of the alpine meadows, 
are the only mammals of the Pamir proper. In the alpine region 
are found the badger (Melcs taxus), the ermine (Putorius ermineus) 
and six other Mustelidae, the wild dog (Canis alpinus), the common 
and the black-cared fox (C. melanotis), while the corsac fox (C. 
corsac) is met with only on the plains. Two species of lynx, the 
cheetah {Felis juhata), F. manul, and F, irhis, must be added to the 
above. The tiger is met with only on the lower Amu-darya, except 
when it w^anders to the alpine region in pursuit of the maral deer 
(Cervus maral). The jackal is characteristic of the steppes; it 
banishes the wolves and foxes. Hares are represented by several 
species, Lepus lehmanni being the most characteristic. Both the 
common and the long-tailed marmot (A . haihacinus and A , caudatus) 
live at the foot of the mountains, as well as four species of Spermo- 
fhilus, three of voles, two of the mouse and three of the hamster. 
The Meriones (four species) and the jerboa (five species) are only met 
with in the steppe region. Of ruminants, beside the sheep ( 0 . poll, 
0 . karelini, 0 , mgrimontana, 0 , heinsH), wc find one moufflon (MusU 
mon vignei), formerly known only in the riimalaya.s, the Chinese 
antelope (Antilope subgutturosa) 'and the saiga antelope in the 
steppes, the Siberian ibex and another goat, the yak, the zebu or 
Indian ox, the common ox, the camel and the ciromedary. The 
wild boar is common in the reed thickets along the rivers and 
lakes, where it stays during the winter, migrating to the high- 
lands in summer. The hedgehog and porcupine are common in the 
plains. 

No fewer than 385 species of avifauna are recorded, most of them 
being middle-European and Mediterranean. A large number were 
formerly known only in the Himalayas, or in Per.sia, while others 
have their origin in East Asia. The commonest are mostly European 
acquaintances. The insect fauna is truly multitudinous. Among 
the Lepidoptcra of the Pamir there is an interesting mixture of 
Tian-shan with Himalayan species. G. E. Grum-Grshimailo found 
on the Pamir the butterfly Colias nastes, a spcci(« characteristic 
of Labrador and Lapland ; like the alpine plants which bear witness 
to a Glacial period flora in the Himalayas, this butterfly is a survival 
of the Glacial period fauna of the Pamir.^ Of 50 species of molluscs 
found in Turke.stan quite one half are peculiar to the region. 

Flora, — As a whole the flora of Turkestan is identical with that of 
Central Asia, which was formerly continued by geo-botanists as far 
west as the steppes of Russia, but which must now be considered as 
a .separate region subdivided into two — ^the Central Asian proper 
and that of the Gobi. It has its own habitus, notwithstanding the 
number of species it has in common with Siberia and south-east 
Russia on the one hand and with the Himalayas on the other, and 
this habitus is due to the dryness of the climate and the consequent 
changes undergone by the soil. Towards the end of the Glacial 
period the Tian-shan Mountains had a flora very like that of northern 
Caucasia, combining the characteristics of the flora of the European 
Alps and the flora, of the Altai, while the prairies had a flora very 
much like that of the south Russian steppes. During the Stone Age 
the human inhabitants lived in forests of maple, white beech and 
apple trees. But the gradual desiccation of the country resulted 

< For ampler information, see N. A. Syevertsov’s “ Vertical and 
Horizontal distribution of Turkestan Animals, in Izvestia of the 
Moscow Soc. of Amateurs of Nat. Science (1873) ; A. P. Fedchenko's 
“ Travels in Turkestan ** (vols. xi., xix., xxi., xxiv. and xxvi. of the 
same Izvestia), forming a series of monographs by specialists wliich 
deal with separate divisions of the animal and vegetable kingdom 
(the flora bv E. A. Regel) ; Oshanin's Zoo-Geographical Problems in 
Turkestan (Tashkent, z88o) ; G. £. Grum-Grshimailo's Flora and 
Fauna of Pamir.*' in Izvestia of Russ. Geog. Soc. (1886) ; Works of tha 
Aral-Caspian Expedition, 
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in the immigration from the Central Asian plateau of such species 
as could adapt themselves to the dry climate and soil, in the dis* 
£^pearance of European and Altaic species from all the more arid 
parts of the region, in the survival of steppe species, and in the 
adaptation of many of the existing species to the needs of an arid 
and extreme climate and a saline soil J The Pamir vegetation and 
that of the Aral-Caspian steppes constitute two types with numberless 
intermediate gradations. 

There is no arboreal vegetation on the Pamir, except a few willows 
and tamarisks along the rivers. Mountain and valley aUke are 
carpeted with soft grass, various species of Festuca predominating. 
In the immediate vicinity of water the sedge (Catex physoides) 
grows, and sporadic patches of Allium, To these may bie added a 
few Uanunculaceac, some Myosotis, the common Taraxacum, one 
species of Chamomilla, and a few Leguminosae. In the north and 
west the Stipa of the Russian steppes stmersedes Festuca and affords 
splendid pasture for the herds of the Kara- Kirghiz. In the garge.s 
and on the better-watered slopes of the mountains the herbaceous 
vegetation becomes luxuriant. Besides the above-named there arc 
many other Gramincae, such as Lasiagrostis splendms, and whole 
seas of Scabiosae. Kremurus, 6 to 7 ft. in height, forms thickets along 
with Scorodosma loetida, I'he northern slopes of the Atai chain are 
richer in trees. Up to 12,000 ft. full-grown specimens occur of the 
archa or juniper {Juni perns pseudo-Sabina), characteristic of the 
whole northern slopes of the Turkestan highlands, the poplar, 
spruces, cedars, a very few birches {B, Sogdiana), and a copious 
undergrowth of shrubs familiar in European gardens, such as Rhodo- 
dendron chrysanthum, Sorbus aucuparia (rowan), Berber is heteropoda 
(berberry). Lonicera Tatarica (honeysuckle) and Crataegus (haw- 
thorn). Farther east and north comes the Turkestan pine {Picea 
Sebrenkiana), while at lower levels there grow willows, black and 
white poplars, tamarisk, Celiis, as well as Elaeagnus (wild olivt?), 
Hippophae rhamnoides (sallow thorn). Rubus fructicosus (blackberry), 
Prunus spinosa (blackthorn) and P, Armeniaca (apricot). The charac- 
teristic poplar, Populus diversifolia, ami the dwarf Acer Lobelii — 
very different from the European maple — also occur. 

The above applies to most of the highlands of the 'fian-shan. 
The drier southern slopes arc quite devoid of arboreal vegetation. 
On the northern slojics, at the higher levels, Juniperus pseudo- Sabina 
is the only tree that grows on the mountains, and luxuriant meadow 
grasses cover the syrts. Lower down, at 7500 to 8000 ft. the coniferous 
zone begins, characterized by the Picea Schrenki ana. Of course the 
juniper and a few other deciduous trees also occur, The richest zone 
IS that which comes next, extending downwards to 5000 and 4500 ft. 
There woods of birch, several .spccie.s of poplar, the maple (Acer 
Semenovii), and thick underwoods spread over the mountain slopes. 
Orchards of apple and apricot surround the villages. The meadows 
arc clothed with a rich vegetation— numberless Paeoniac, Scabiosae, 
Convolvulaceac, Campanulae, Eremurus, Umbelliferac, Gallium, 
Rosaceae, Altheae, Glycyrrhisae, Scorodosma foetida and firamincae. 
But as soon as the soil loses its fertile humus it produces only 
a few Phlomis, Alhagi camelorum, Psammae, Salsolaceae, Artemisiac, 
Peganum and some poppies and Chamomillae, but only in the 
spring. The invading steppe plants appear everywhere in patches 
in the Turke.stan meadows. 

The culture " or “ apricot " zone is followed by the prairie belt, 
in which black-earth plants (Siipa and the like) .struggle for exis- 
tence again.st invading Central Asian forms. And then come the 
lowlands and deserts with their moving sandy barkhans, shors and 
takyrs (see Transcaspian Region). Two species of poplar (P. 
pruinosa and P, diversi/olia), Elaeagnus angusti folia, the ash, and a 
few willows grow along the rivers. Large areas arc wholly destitute 
of vegetation, and after crossing zoo m. of such a dc.sert the traveller 
will occasionally come upon a forest of saksaul (Anabasis Ammoden- 
dron). Contorted stems, sometimes of considerable thickness, very 
hard, and covered with a grey cracked bark, rise out of the sand, 
bearing green plumes with small greyish leaves and pink fruit. 
Sometimes the tree is a mere knot peeping above the sand with a 
sheaf of thin branches. In spring, however, the steppe assumes 
quite another aspect, being clothed, except where the sands are 
shifting, with an abundance of vegetation. Persian species pene- 
trate into Bokhara and the region of the upper Amu. 

Vegetable Products, — As already .stated tne climate of Turkestan 
varies considerably from north to south. In Akmolinsk and Semir- 
yechensk most of the kinds of corn which characterize Middle Russia 
are grown. South of the Chu and the Syr-darya gardening is a 
considerable industry; and, although rye and wheat continue to 
be the chief crops, the cultivation of the apple, and e.spccially of the 
apricot, acquires importance. Attempts are also made to cultivate 
the vine. The inhabitants of the neighbourhood of Tashkent and 
Samarkand, as well as those of the much more northern but better 
sheltered Kulja oasis, add the cultivation of the almond, pome- 
granate and ng. Vines are grown and cotton planted in those 
districts. Finally, about Khojent and in Ferghana, where the climate 
is milder still, the vine and the pistachio tree cover the hills, while 
agriculture and horticulture have reached a high degree of perfcc- 

^ See Krasnov's researches in Izvestia of Russ. Geog. Soc. (1887), 
vd. xxiii. 


tion. Successful attempts arc being made to grow the tea-plant 
in the Tran.scuspian region. Large numbers of oleaginous plants 
are cultivated, such as sunflower. 

Agriculture. — The arable land, bcir4g limited to the irrigated 
terraces of loess, occupies little more than 2 % of the whole area of 
West Turkestan. The remainder is divided between pa,sture land 
(less than 44 o j and desert (54 \), Owing to a very equitable 
distribution of irrigation water in accordance with Moslem law, 
agriculture and gardening have reached a high stage of development 
in the oases. Altogether close upon 4,000,000 acres are irrigated, 
and the crops are usually taken every year. Wheat, barley, millet, 
pease, lentils, rice, sorghum, lucerne and cotton are the chief agricul- 
tural products. Carrots, melons, vegetable marrows, cucumlwrs 
and onions are extensively grown. Rye and oats are cultivated 
at Kazalinsk and Kopal, Corn is exported. Owing to the irri- 
gation. total failure of crops and consequent famines are unknown, 
unless among the Kirghiz shepherds. The kitchen gardens of the 
Mahommedans are, as a rule, admirably kept. Potatoes are grown 
only by the Russians. The cultivation of cotton is extending 
rapidly — from 1300 acres in 1883 to 531,000 acres in igoz, of which 
402.000 acres were in Ferghana. Sericulture, a growing industry, 
is chiefly carried on in Ferghana, whence silk cocoons are an impor- 
tant item of exjiort, the output having doubled between 1892 and 
1903 (3809 tons). Livestock breeding is extensively pursued. 7'he 
flocks of sheep on the Kirghiz steppe are so large that the proprietors 
themselves do not know their exact numbers. 

Minerals, — The mineral wealth of Turkestan is considerable. 
Traces of auriferous sands have been discovered at many places, but 
the percentage of gold is too poor to make the working remunerative. 
Silver, lead and iron ores occur in several localitic.s ; but the want of 
fuel is an obstacle to th<?ir exploitation. The vast coal- beds of Kulja 
and some inferior ones in Samarkand arc not seriously worked. The 
petroleum wells of h'crgliana and the beds of graphite about Zairam- 
nor are neglected. There arc abundant deposits of gypsum, alum, 
kaolin, marble and .similar materials. As}}halt is obtained in 
Ferghana. Notwithstanding the salt springs of Ferghana and 
Syr-tlarya, the salt lakes of the region, and the rock-salt .strata of 
the Alexander Mountains, salt is imported. 

Industry and Trade. — Turke.stan has no manufacturing indu.stry 
carried on by means of machinery, except distilleries and establish- 
ments for dre.ssing raw cotton. Those last have gieatly increa.sed 
in number; over a score are driven by steam and about a hundred by 
water. But there is a great variety of artisan work, such as copper 
and brass, paper, knives (at Bokhara), silver filigree, shoes, caps 
(at Samarkand and Andijan) and carpets; but mo.st of these have 
been for .some time declining and now .stand at a rather low level. 
Trade is very actively carried on. Tashkent and Bokhara are the 
chief commercial centres, the principal articles of export to Ru.s.sia, 
via Orenburg and Semipalatinsk, being raw cotton and silk, cattle 
and their products, while manufactured wares are imported in return. 
There is also an import and export trade to and from Urumchi and 
China, via Kulja and Ak-su. 

Population . — Turkestan has been the theatre of so many 
migrations and conquests that its present population could not 
fail to be very mixed. Both Arj^ans and Mongols have their 
reprc.scntatives there, the former settled for the most part, the 
latter chiefly nomad. The Ural-Altaians arc numerically the 
predominant element, and consist of Turkomans, Kirghiz, 
Uzbegs and Saris. The Turkomans inhabit chiefly the Trans- 
caspian region. They number less than a quarter of a million. 
The Kara-Kalpaks (“Black Bonnets”) number about 104,000. 
They are supposed to be recent immigrants to Syr-darya, having 
come from the former Bulgarian Empire on the middle Volga. 
Their language and habits are the same as those of the Kirghiz; 
but for the last century and a half they have had some acquain- 
tance with agriculture. Their pacific temper exposed them to the 
raids of the Kirghiz, who compelled them first to settle in Dzun- 
g:aria, then to move their dwellings several times, and ultimately 
(in 1742) to recognize the sovereignty of Russia. Even since 
that time they have been driven by the persecution of their old 
enemies to cro.ss the Aral-Caspian steppes and seek refuge near 
Astrakhan. The real masters of the steppes and highlands of 
Turkestan are the Kirghiz, of whom there are two branches — the 
Kazak (Cossack) Kirghiz, who number about 3,787,000, and the 
Kara (Black) Kirghiz or Burnt, who number nearly 202,000. The 
Uzbegs, who played a predominant political part in Turkestan 
before the Russian conquest, are of Turko-Tatar origin and speak 
a pure Jagatai (Turkish) dialect ; but they arc mixed to a great 
extent with Persians, Kirghiz and Mongols. They are sub- 
divided into clans, and lead a semi-nomadic life, preserving most 
of the attractive features of dlcir Turkish congeners-— especially 
their honesty and independence. They number some 726,500 in 
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all. When settled they are mostly designated Sarts — a name 
which has reference more to manner of life than to anthropo- 
logical classification, aitheugh a much stronger admixture of 
Iranian blood is evident in the Sarts, who also speak Persian at 
Khojent and Samarkand. Their numbers amount to very nearly 

1.000. 000. Taranchi or Taranji (“ labourer ” in Chinese) is the 
name given to those Sarts who were settled in the Kulja region by 
^e Chinese government after the rising of 1 758. They constitute 
about two-fifths of the population of Kulja. The origin of the 
.Dzungans is somewhat problematical. They number nearly 

20.000. and inhabit the valley of the Hi in Kulja and partly are 
settled in Russian Turkestan. They are Mahommedans, but 
have adopted Chinese manners of life. The Mongol branch is 
represented in Turkestan by Kalmucks (191,000) and Torptes 
(Torgod) in the north-east and in Kulja, where they arc inter- 
mingled with Solons, Sibos and Chinese. The Aryan Tajik, the 
aborigines of the fertile parts of Turkestan, were subdued by the 
Turko-Mongol invaders and partly compelled to emigrate to 
the mountains, where they are now known as Galchas. They num- 
ber over 350,000 and constitute the intellectual element of the 
country and are the principal owners of the irrigated land — the 
Uzbegs being their labourers — merchants, and mollahs or priests. 
They are Sunnite Mussulmans. The other representatives of 
Aryan race in Turkestan are a few (8000) Persians, mostly 
liberated slaves; Indians (300), who carry on trade and usury 
in the cities; a few Gipsies (800), and the Russians. Among 
these last two distinct elements must be noticed— the Cossacks, 
who are settled on the borders of the Kirghiz steppe and have 
assumed many Kirghiz habits, and the peasant-settlers, who 
are beginning to colonize the valley of the Hi and to spread 
farther south. Inclusive of the military, the Russians number 
about 100,000. The total population numbers a])proximately 

9.000. 000. 

Notwithstanding immigration, the Russians still constitute 
a very small proportion of the population, except in the pro- 
vince of Scmirj^echensk, where the Cossacks, the peasants, and 
the artisans in towns number 130,000, and, with the Russian 
troops, constitute 14% of the aggregate population. The 
only other province containing any considerable number of 
Russians is Syr-darya, where there are about 10,000 settlers 
(less than i % of the population). About 12,000 Russians 
are settled in Bokhara and about 4000 in Khiva. The 
total estimated population of Ru.ssian Turkestan in 1906 was 
5,746,600. .... 

There are several populous cities in Russian Turkestan. Its 
capital, Tashkent, in the Syr-darya province, had 156,414 
inhabitants in 1897, and other cities of importance are Samar- 
kand (58,194), Marghilan (42,855 in Old Marghilan, and 8977 in 
New Marghilan) in Ferghana, khojent (31,881) in Syr-dar>’a, 
Khokand (86,704), Namangan (61,388) and Andijan (49^682) in 
Ferghana. 

Education. — In the way of education nearly everything has still 
to be done ; but a technical school and an experimental agricultural 
station with a school have been opened at Tashkent. 

Railways. — Turkestan possesses only two railway systems; the 
Transcaspian line and the Orenburg-Tashkent line. The former, 
built in 1880-1868. starts at Krasnovodsk on the Cavspian and runs 
east-south-east between the Kara-kum desert and the Kopet-dagh 
Mountains until it reaches the oasis of Tojen. Then it turns north- 
east via Merv to Bokhara and Samarkand, the total distance being 
040 m. From Samarkand it is continued east-north-east via Kliojent 
to Andijan (h3o m.), sending off on the way a branch to Tashkent 
(94 m.). This last city was in IQ05 connected by rail via Perovsk, 
Kazalinsk, and Irgiz witli Orenburg (iM 9 n;.). 

Gffneral Condition. — Populous cities adorned with fine monuments 
of Arabian architecture, numerous ruins of cities decayed, grand 
irrigation canals now lying dry, and written monuments oi Arabian 
literature testify to a time when civilization in Turkestan stood at a 
much higher level than at present. This period was during the first 
centuries after its conversion to Islam. Now all is in decay. The 
beautiful mosques and madra$an (theological colleges) are dilapidated ; 
no astronomers study the sky from the tops of their minarets; and 
Hie scholars of the madrasas waste their time on the most deplorably 
puerile scholasticism. The inspiration of early belief has disappeared; 
the ruling motive of the mollahs (priests) is the thirst for personal 
enrichment, and the people no longer follow the khojas or theologians. 


The agricultural labourer has preserved the uprightness, diligence 
and sobriety which characterize the Turkish peasant ; but the richer 
inhabitants of the cities are grossly sensual. 

It remains, however, an open question whether the Russians will 
be able to bring new vigour to the country and awaken intellectual 
life. The followers of Islam, whose common law and religion know 
only of a temporary possession of the land, which belongs wholly 
to the Prophet, cannot accept the principlo.s of unlimited property 
in land which £uroj>ean civilization has borrowed from Roman law; 
to do so would put an end to all public irrigation works and to the 
system by which water is used according to each family's needs, 
and so would be fatal to agriculture. The Russians have abolislied 
slavery ; and their rule lias put an end to the interminable intestine 
struggles which had weakened and desolated the whole region. The 
barbarous tortures and executions which rendered Khiva notorious 
in the East are no longer heard of ; and the continual appeals of the 
khojas for " holy " war against their rivals find no response. But 
the Russian rule has imposed many new taxes, in return for which 
Turkestan only gets troops of Russian merchants and officials, who 
too often accept the worst features of the dejiraved Mussulman 
civilization of the higher classes of the country. Schools are l>eing 
diligently built ; but the wants of the natives are subordinated to 
the supposed necessities of Russification. A consulting hospital 
for Mahommedan women has been opened by women graduates in 
medicine at Tashkent. 
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II.— East Turkestan 

East or Chinese Turkestan, sometimes called Kashgaria, is a 
region in the heart of Asia, lying between the Tian-shan ranges on 
the north and the Kuen-lun ranges on the souths and stretching 
east from the Pamirs to the desert of Gobi and the Chinese 
province of Kan-su (98® E,). The country belongs to China, and 
to the Chinese is known as Sin-kiang; but administratively the 
Chinese province of Sin-kiang crosses over the Tian-shan and 
includes the valleys of Kulja or Hi and Dzungaria on the north. 

Physical Geography. — ^Along with the desert of Gobi East Tur- 
kestan occupies the lower terrace of the great central Asian plateau, 
which projects from the Himalayas north-east towards the Bering 
Straits. But though it is in reality an elevated plateau, with 
a general altitude of 4600 down to 2675 ft., it is nevertheless 
a depression when compared with the girdle of mountains which 
surround it on every side except the east, and even on that side 
it is shut in by the crumbling remains of a once mighty moun- 
tain system, the Pc-shan (see Gobi). The region as a whole 
slopes very gentlv towards the Lop district, where the lake, or 
rather marsh, of fCara-koshun, in 39® 51' N. and 89® 24' E., lies 
at an altitude of 2675 ft. This is not, however, the absolutely 
lowest point in East Turkestan : that is found in the local depres- 
sion of Turfan-Lukchun, south-east of Urumchi, between the Chol- 
tagh and the Bogdo-ola ranges of the Tian-shan. The deepest 
])art of that depression lies 5(>-426 ft. below the level of the 
sea ; but this remarkable pit in the surface is of very limited area, 
for within less than 30 m. to the north the level rises up to 250 ft. 
(at the town of Turf an) and to 3500 ft. in the Chol-tagh only 
12 m. to the south, while at Pichang, 60 m. east, it is 3400 ft. 
above the sea, and immediatel}’ behind Turfan the Jarg6z 
Mountains run up to an altitude of x 0,000 ft. There are also 
two other depressions which lie at a lower altitude than the 
Kara-koshun, but they lie, one (Kulja or Hi) among the Tian- 
shan ranges and the other (Dzungaria) beyond them. The town 
of Kulja, which stands about the middle of the Chinese part of 
the valley of the Hi River, lias an altitude of 2165 ft., but the valley of 
Dzungaria ranges at 900 to 3000 ft., and in thelakes (^.g. Ebi-nor) 
which dot its surface it descends to 820 ft. The mountain ranges 
which shat off East Turkestan from the rest of the world rank 
among the loftiest and most difficult in Asia, and indeed in the world. 
The Kuen-lun on the south rise steeply from the fiat deserts of the 
Takla-makan and Kum-tagh by successive terraces until they reach 
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an devation of 19,000 to ao.ooo ft. on the summit of the Til'ictan 
plateau. The passes in them range general^ at altitudes of xo.ooo ft. 
to 18,300 ft. (s.g. Kysyl-davan, 16.900 ft.; Sughet-davan, 17,825 ft.; 
a pass in t^ ^ka-t^h 18.300 ft.). On the west East Turkestan 
is genially approach^ from India by the famous pass of Karakorum 
(X 8.300 ft.), from Ferghana and Wtsst (Russian) Turkestan by the 
pasm of Kyzyl-art (14.01^ ft.) and Terek (12.730 ft.), and the 
mountains on this side attain to altitudes of 25,780 ft. in the Muz- 
tagh’-ata or Tagarma, of 23,000 ft. in the Kaufmann Peak, in the 
Trans- Alai range, and of 19,680 ft. in the Alai range. The Tian-shan 
Mountains skirt East Turkestan on the north-east, where the Kok- 
shal-tau range rises to x 6, 000 to x 8,000 ft. and is crossed by passes 
(s.g. ^del and Jan-art) which reach 13,000 to 14,500 ft., and on the 
north, where the mountain knot of Khan-tcngri has an altitude 
of 22.800 ft. and the Bogdo-ola and Karlyk nanges run up to x 5.000 
to 18,000 ft., while the passes [e.g, Muz-art on the north-east shoulder 
of Khan-tengri) climb up to 8000 to 12.000 ft. But here two 
natural gaps or gateways, those of Urumchi at 2790 ft. and 
Otun-koza at 2390 ft., facilitate communication between the basins 
of the Tarim and tlie Hi (Dzungaria). The Pc-shan swelling, with 
its flanking ranges of the Chol-tagh and Kuruk-tagh, which, by 
gradually approaching the Nan-shan section of the Kuen-lun in 
about 98® E., narrow the desert, are a good deal lower, namely 
5000 to 9000 ft. 

Within this mountain girdle lies the basin of the Tarim, extending 
over an area of 354,000 sq. m., but of this 51 '2% consists of arid 
and almost impassable deserts, namely the Takla-makan {g.v,), the 
desert of I^p, the Ghashiun Gobi, and the desert of Kum-tagh, 
which are described under Gowi. The principal stream is, of course, 
the Tarim, about looo m. in length. It is virtually composed of 
the Yarkand-darya, the Kashgar-darya, and the Ak-su-darya, 
with constant augmentation from the Koncheh-darya. whidi drains 
Lake Bagrash-kul (at the soutli foot of ilie ea.stern Tian-shan), and 
intermittent augmentation from the Khotan-darya and the Cherchen- 
darya from the south. The basin of the Tarim contain.s, indeed, 
numerous other streams, most of them summer torrents seaming 
the flanks of the encircling mountains, but once no doubt affluents 
of the Tarim, though now all swallowed up in the desert soon after 
quitting the shelter of the mountains. The Tarim, which is on the 
whole a sluggish, shallow, winding stream, fringes the great desert 
of Takla-makan on the west, north and cast, and, after being exten- 
rively drawn upon for irrigation puqioscs in the oases (Yarkand. 
Kashgar, Maral-ba.shi, Ak-su), through which it passes, it eventually 
dies away in the salt reed-grown lake or marsh of Lop-nor (Kara- 
kodiun). Along the south foot of the Tian-shan, and in the high 
vaUcys which intervene between the constituent ranges of that 
system, there exist numerous flourishing oases, such as IJch-turfan, 
Ak-su, Kucha, Korla, Kara-shahr, Kami, Barkul, Turfan, Urumchi, 
Manas and Kulja. A similar string of oases exist all along the 
north foot of the Kuen-lun, e,g, Kargalik^ Kliotan, Kcriya, Niya, 
Cherchen, Charkhlik, Sa-chou, and An-hsi-cho'i, but these settle- 
ments, some of them of very great antiquity, have to maintain a 
constant fight against the encroachments of the desert sand. In 
broad, general terms the Takla-makan may be described as a tumbled 
sea of sand, with waves {barhhans or sand-accumulations] as much 
as 300 ft. in height, diversified by occasional patches of hard clay, 
mostly elongated from north-east to south-west, between the ridges of 
the dunes. In the deserts that lie east of the Lop-nor the sand is not 
piled up to such great heights, nor is it generally of such a slufting 
character. There arc ampler exjxanses of hard saliferous clay {shor) 
and on the north side 01 the desert of Lop the surface has been 
carved and sculptured by the wind into innumerable flat, table- 
topped masses {jardangs) with vertical or even overhanging sides, 
separated from one another by deep-cut, wind-sw^t gullies, running 
from north-east to south-west. During the later Tertiary period all 
these desert regions would appear to have been covered by an Asian 
Mediterranean or, at all events, by vast fresh-water lakes, a conclusion 
which seems to he well warranted by the existence of salt-stained 
depressions of a lacustrine character; by traces of former lacustrine 
shore-lines, more or less parallel and concentric ; by discoveries of vast 
quantities of fresh-water mollusc shells {e.g. Limnaea and Planorbis ) : 
Ihe existence of belts of dead poplars, patches of dead and moribund 
tamarisks, and vast expanses of witWed reeds, all tlicsc crowning 
the tops of the jardangs, never found in the wind-scooped furrows; 
the presence of ripple-marks of aqueou.s origin on the leeward side 
of the clay terraces and in other wind-sheltered situations; and, 
in fact, by the general conformation, contour lines, and shapes of 
the deserts as a whole. From the statements of older travellers, 
like the Venetian Marco Polo (13th century) and the Chinese pilgrim 
Hsiian Tsang (7th century), as well as from other data, it is 
perfectly evident, not only that this country is suffering from a pro- 
gressive desiccation, hut that the sands have actually swallowed 
up cultivated areas within the historical period. 

Climaie , — The chmate is characterized by great extremes and a 
wide range of temperature, not only between summer and winter, 
but sometimes aL^ in the course of twenty-four hours. In the 
desert of Gobi the thermometer descends as low as —19*3® F. in 
January, and in the desert of Cherchen as low as — 26*^ in the same 
month, and snow falls in winter even in the heart of the latter desert. 
At Yanghi-kol (40® 52' N. and 86® 51' E.), beside the lower Tarim, 


the January mean is -^X'B® F., the June mean 88®, and the lowest 
mimmum recorded —14® (February). In both the desert of Gobi 
and in the desert of Lop a diurnal range of 44® has been observed. 
The lower Tarim begins to freeze early in November. As regards 
the summer temperature, as early as the 12th of March a reading of 
70*5® has been obtained in the desert of Lop, and as high as 90^ at 
Charkhlik early in May. In June l>eside the lower Tarim the ther- 
mometer has registered 104® bt^fore a buran, 77® during its continu- 
ance, and 487^ at night. At Kashgar (alt. 4275 ft.) the mean 
temperature for the year is 55*4®, the January mean ax *2®, and th« 
July mean 8x*5®: at Yarkand (alt. 4165 ft.) the annual mean is 54 ’o®, 
the January mean 20*3®, and the July mean 81 -4®. In the Lukchun 
depression (55 ft. below sea-level), wliich is situated at approxi- 
mately the centre of the Asiatic continent (42® 42' N. and 89“ 42' E.), 
the climate is fairly typical of Central Asia, the mean for the year 
being 55-5®, for January 167® and for July 89*6® ; in other words, 
while the summer is as hot as in the Sahara, the winter is as cold as 
at St Petersburg. Minimal observations of —4*0® and -4-5® have 
bfien taken at Yarkand and I.ukchun respectively, and maximal 
observations of 103*2® and xo9*5® at the .same two places. The 
atnio.sphcre in the desert regions is remarkably dry, and though a 
little rain falls occasionally on the lower slopes of the mountains, 
scarcely any falls in the desert, at the most a smart shower at 
intervals of several years. At Kashgar the annual rainfall amounts 
to less than 18 in. During a large part of the year, and more 
es])ecially in spring, the atmospheric is heavily charged with sand, 
and blinding sandstorms {hurans) are of frequent occurrence;. 

Fauna. — In the more arid regions animal life is naturally not 
abundant. The tiger and wild boar haunt the thickets beside the 
Tarim, wild duck and wild geese throng its waters, and more 
especially the waters of its marginal and deltaic lakes. There also 
the wild swan is found. Antelopes, hares and occasionally the lynx, 
fox, deer, rats, vultures, crows, ravens, hawks, with lizards are other 
denizens of the borders of the deserts. The wild camel frequents 
the scattered oases along the mai’gin.s of the desert and roams into 
the desert itself. Gadilie.s and ino.squitoes are a veritahle plague 
around the lake.s of the lowlands in the hot weather. In the niglier 
mountainous parts animal life is more abundant, the typical forms 
being the wild yak, the kulan or wild ass, the arkhari or wild 
shceji, the orongo and other antelopes, the marmot, wolf, hare 
partridge and bear. Fish arc plentiful in tlic lower Tarim and 
m its lakes. 

Vegetable Pfoducts, — In the desert regions vegetation is, of course, 
extremely scanty, being restricted almost entirely to the tamarisk, 
Elaeagnus, tussock grass, and a few Salsolaceae, Poplars and in 
some places willows grow along the river-sides, and tlense reed 
brakes, often 6 to 10 ft. high, fill the lakes and dot the (juicier reaches 
of the river beds. But as the slopes of the mountains arc ascended 
the rainfall becomes more copious and grass makes its appearance, 
together with a few species of arboreal vegetation, such as the 

5 cr. What cultivation there is, is confined to the oases which 
i at the foot of the mountains all round the Tarim basin. The 
soil in them is of gi*eat fertility wherever it is irrigated, and despite 
the supineness of the Chinese authorities, irrigation is very exten- 
sively practised in nearly all the oases. Excellent crops of wheat, 
barley, maize, sesame, millet, cotton, opium, tobacco and rice are 
grown, and several of the oases — e,g, Khotan, Kashgar, Korla, 
Turfan and Hami — are famous for their orchards, in which cucum- 
bers, the mulberry, apple, pear, apricot, peach, melon, grape, 
pomegranate and walnut ripen to perfection. 

Population . — ^The people who inhabit the plains and mountain 
slopes of East Turkestan consist partly of Aryans and partly 
of races of Ural-Altaic stock, and are partly of mixed blood. In 
Dzungaria they are Dzungans or Dungans, a Turko-Tatar tribe 
who nominally profess Mahommedanism, and in Kulja they are 
Kiighiz, Tatars, Mongols, Dungans and others. The agricultural 
population of the oases arc principally of Turkish stock, power- 
fully influenced by Aryan blood. The townsmen are more dis- 
tinctly Turkish, i.e. Sarts and Uzbegs. The language universally 
spoken is Jagatai Turkish. Kirghiz graze the slopes of the Tian- 
shan. The trade is mostly in the hands of the Chinese, natives of 
West Turkestan (known as Andijanis from the town of Andijan) 
and Hindus. The total population, excluding Kulja and 
Dzungaria, is estimated by A. N. Kuropatkin at 1,200,000, by 
M. V. Pyevtsov at 2,000,000, and by Sven Hcdin at 1,800,000 to 
2,000,000. The .last named distributes it thus — 1,500,000 rural, 
200,000 urban, and 100,000 shepherds. The principal towns and 
their populatioas are Yarkand, 100,000; Khotan, 40,000; Kai^- 
gar, 33,000; Ak-su, 15,000; Keriya, 12,000; and Kulja, 20,000. 
The population of Dzungaria is estimated at 600,000 and of Kulja 
at 150,000. The prevailing religion all over East Turkestan is 
Mahommedanism. The country belongs politically to China, 
and Chinese fill all the higher admini.strative positions and form 
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the garrisons m the towns. The region is divided into the adminis- 
trative districts of Kashgar, Yarl^nd, Ak-su and Urumchi. The 
capital is the town of Urumchi. 

Industries^^ln addition to agriculture, the breeding of livestock, 
more especially slieep, camels, horses and asses, fishing in the waters 
of the lower Tarim, and the tran^ortation of merchandise are all 
important means of livelihood. East Turkestan contains several 
minerals, such as gold, mined to a very small extent in the Kuen-lun 
Mountains; lead found in the country west of Kashgar and once 
worked in the Kuruk-tagh, and copper and petroleum near Kashgar; 
coal exists in abundance in the Kulja valley and is found at Ak-su, 
Korla, Kara-shahr, Turfan and Hanii on the northern verge of the 
deserts. Salt is obtained from stagnant lakes and from certain parts 
of the desert. Jade, which is very highly valued by the Chinese 
for making into ornaments, vases, cups, Ac., has been extracted from 
time immemorial, and is still extracted to-day at Khotan. In a 
region like East Turkestan, where tlic settlements arc so scattered 
and the pojjulation so thin, the arts and crafts are prosecuted 
necessarily on only a local scale. Nevertheless certain of the oases 
are famous individually for one or more handicrafts ; for instance, 
Khotan for its silks, white car|jets and felt goods; Kashgar and 
Turfan for cottons, Kucha and Kara-shahr for leather and saddlery, 
Ak-su for felts and leather and metal goods, Yarkand for silk's, 
carpets and felts, and Urumchi and Uch- Turfan for sulphur. 

trade and Communicatwns . — A considerable amount of trade is 
done in the export of wool, hides, cotton, carjjets, silks, felts, cereals 
(wheat, barley, maize, rice), sheep, fruit and vegetables, and in tea, 
silver, porcelain and opium imported from China, cloth and groceries 
from India, and cloth, cottons, silks, sugar, matches and leather 
from West Turkestan and Russia. The entire trade with India docs 
not exceed ;f2oo,ooo per annum. Traffic is carried on jjrincipally by 
means of caravans ot camels, horses, asses and oxen. The caravan 
routes mostly followed between China and the more populous 
Centres (Kashgar and Yarkand) of East Turkestan start from 
An-si-chow and Sa-ch«w respectively, converge ui)on Hami on the 
north side of the Pe-shan swelling, and continue westward along 
the south foot of the 'rian-shan Mountains through the oases of 
Turfan, Kara-shahr, Korla, Kucha, Ak-su find Uch-turfan. From 
Hami other routes proceed to Barkul and to the main caravan road 
which skirts the southern edge of the Dzungarian valley and leads 
to Vyernyi in the Russian province of Scmiryechcnsk. A similar 
branch route strikes off at Turfan and cuts through the Tian-shan 
ranges at Urumchi. Ak-su is an important trading town. From it 
three routes start for West Turkestan ; the one principally used 
climbs over the Bedel pass (13,000 ft.) in the Kokshal tau and makes 
a detour round the cast and along the north side of the Issyk-kul, 
while the others cross over the Muz-art pass (12,000 ft.), on the north- 
cast shoulder of Khan-tengri, and the Terek pass (12,730 ft.) re.spec- 
lively, the latter into Ferghana. Kashgar has connexion with 
Ferghana and Bokhara over the Kyzyl-art pass (i-t,oi5 ft.) and down 
the Alai valley. Yarkand and Khotan communicate with India 
over the lofty pass of Karakorum (18,300 ft.) and through Leh in 
Ladak, and thence over the difficult pass of Zoji-la (11,500 ft.). 
There is another route between Kashgar and China along the 
southern edge of the desert via Lop-nor, but it is not much used. A 
telegraph line was constructed between Lanchow in the Cliinese 
province of Kan-su and Turfan in 1893. 

History , — It appears very probable that at the dawn of history^ 
East Turkestan was inhabited by an Aiy^an population, the 
ancestors of the present Slav and Teutonic races, and that a 
civilization not inferior to that of Bactria had already developed 
at that time in the region of the Tarim. ^ Our knowledge, how- 
ever, of the history of the region is very fragmentary until about 
the beginning of the Christian era. When the Huns (Hiung-nu) 
occupied west and cast Mongolia in 177-165 b.c., they drove 
before them the Yue-chi (Yutes, Yetes or Ghetes), who divided 
into two hordes, one of which invaded the valley of the Indus, 
while the other met the Sacae in East Turkestan and drove them 
over theTian-shan into the valley of the Hi. Thus by the beginning 

1 Such is the conclusion reached by C. Lassen, Indische Alter- 
thumskunde (4 vols., Bonn, 1844-1861), and supported by M. 
Grigoriev (Ritter's Asien in Russ, trans.; addenda to “East 
Turkestan.") In connexion with the objection based upon the 
sub-boreal character of the regions which were the cradle of tlic 
Aryans, as proved by the so-called palaeontology of the Aryan 
languages, it may be observed that by the end of the Glacial, and 
during the earlier Lacustrine (Post-Glacial) period, the vegetation 
of Turkestan and of Central Asia was quite different from what it 
is now. It was Siberian or north European. The researches by 
M. Krasnov (in Izvestia of Russ. Geog. Soc., St Petersburg, 1887, 
vol. xxiii.) as to the characteristics of the former flora of the Tian- 
shan, and the changes it has undergone in consequence of the 
extremely rapid desiccation of Central Asia, must be carefully ; 
borne in mind in all speculations founded upon the testimony of | 
language as to the original home of the Aryans. | 


of our era the Tarim r^ion had a mixed population of Aryans 
and Ural-Altaians, some being settled agriculturists and o&ers 
nomads. There were also several independent cities, of which 
Khotan was the most important. One portion of the Aryans 
emigrated and settled in what is now Wakhhan (on the Pamir 
plateau), the present language of which seems very old, dating 
anterior to the separation of the Vedic and Zend languages. 
Between 120 and loi b.c. the Chinese extended their rule west- 
! wards over East Turkestan as far as Kashgar. But their 
dominion seems to have been merely nominal, for it was soon 
shaken off. By the end of the 5th century the western parts fell 
under the sway of the “ White Huns ** (Ephthalites, or Tochari), 
while the eastern parts were under Tangut (Thygun) dominion. 
The Chinese, however, still retained the region about Lop-Nor. 
Buddhism penetrated into the country at an early date, and 
possessed famous monasteries there in the 5th and 7th centuries. 
There were also at the same time followers of Zoroastrianism, of 
Ncstorian Christianity, and even of Manichaeism. An active 
trade was carried on by means of caravans, corn and silk especially 
being mentioned at a very early date. The civilization and 
political organization of the country were dominated by the 
Chinese, but were also influenced to some extent by Graeco- 
Bactrian civilization, which had probably secured a footing in the 
country as early as the 3rd century b.c. Our information as to 
the history of this region from the 2nd century to the first half of 
the 7th is slight, and is derived chiefly from the Journeys of the 
Chinese pilgrims, Fa-hien in 399-415, Song-yun and Hwei-seng 
518-521, and Hsiian-Tsang in 629-645. By this time Buddhism 
had reached its culminating point : in Khotan there were 100 
monasteries and 5000 monks, and the Indian sacred literature 
was widely diffused. But already there were tokens of its decay) 
even then the eastern parts of the Tarim basin seem to have been 
growing less and less populous. To the cast of Khotan, cities 
which were prosperous when visited by Song-yun had a century 
later fallen into ruins. 

Little is known about these regions during the 7th, 8th and 
9th centuries. In the 7th century the Tibetan king, Srong-btsan, 
with the help of the western Turks, subjugated the western part 
of the Tarim basin. During the following century the Mahom- 
medans under Kotaiba ibn Moslim, after several excursions 
into West Turkestan, invaded (712 13) East Turkestan, pene- 
trating as far as Turfan and even China. The Chinese supremacy 
was not shaken by these invasions. But, on the outbreak of 
internal disturbances in China, the Tibetans took possession of 
the western provinces of China, and intercepted the communica- 
tions of the Chinese with Kashgaria, so that they had to send their 
troops through the lands of the Hui-khe (Hoei-ke, or Hoei-hu). 
In 790 the Tibetans were masters of East Turkestan; but their 
rule was never strong, and towards the 9th century w^e find the 
country under the Hoi-he. Who these people were is somewhat 
uncertain. According to Chinese documents they came from the 
Selenga; but most Orientalists identify them with the Uighurs. 
In the opinion of M. Grigoriev, ^ the Turks who succeeded the 
Chinese in the western parts of East Turkestan were the Karlyk 
Turks, wdio extended farther south-west up to Kashmir, while 
the north-eastern parts of the Tarim region were subdued by the 
Uighurs. Soon Mongol hordes, the Kara-Kitais, entered East 
Turkestan (nth century), and then penetrated into West 
Turkestan. During the following century the Mongol conqueror 
Jenghiz Khan overran China, and Turkestan and Kashgaria fell 
under his rule in 1220, though not without strenuous; resistance 
followed by massacres. The Mongol rule was, however, not veiy 
heavy, the Mongols merely exacting tribute. In fact, Kashgaria 
flourished under them, and the fanaticism of Islam was consider* 
ablyabated. Womenagain acquired greater independence, and the 
religious toleration then established permitted Christianity and 
Buddhism to spread freely. This state of affairs lasted until the 
14th century, when Tughlak Timur, who extended his dominions 
to the Kuen-lun, accepted Islam. He transferred his capital 
from Ak-su to Kashgar, and had a summer residence on the banks 

8 See Ritter's Asim : " East Turkestan " (Russ, trans,), ii. ate; 
also A. N. Kuropatkin's Kashgaria (1883). 
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o£ the lake Issyk-kuL His son reigned at Samarkand, but was 
overthrown by Timur (Tamerlane), the Mongol sovereign of 
Samarkand, who, to put an end to the attacks of the wild Tian- 
shan tribes, undertook in 1389 liis renowned march to Dzungaria, 
which was devastated, East Turkestan also suffering severely. 

The reintroduction of Islam was of no benefit to the Tarim 
region. In the 14th and 1 sth centuries Bokhara and Samarkand 
became centres of Moslem scholarship, and sent great numbers 
of their learned doctors to Kashgaria. Rubruquis, who visited 
East Turkestan in 1254, Marco Polo between 1271 and 1275, and 
Hois in i68o, all bore witness to great religious tolerance ; but this 
entirely disappeared with the invasion of the Bokharian mullahs 
or Mahommedan priests. They created in East Turkestan the 
power of the hhojas, or “ theologians,” who afterwards fomented 
the many intestine wars that were waged between the rival 
factions of the White and the Black Mountaineers. In the 17th 
century a powerful Kalmuck confederation arose in Dzungaria, 
and extended its sway over the Hi and Issyk-kul basins, having 
its capital on the Hi. To this power or to the Kirghiz the 
^\Whites ” and ** Blacks ” alternately appealed in their struggles, 
in which Yarkand supported the latter and Kashgar the former. 
These struggles paved the way for a Chinese invasion, which was 
supported by the White khojas of Kashgar. The Chinese entered 
Dzungaria in 1758, and there perpetrated an appalling massacre, 
the victims being estimated at one million. The Kalmucks fled, 
and Dzungaria became a Chinese province, with a military 
colonization of Sibos, Solons, Dahurs, Chinese criminals and 
Moslem Dzungars. The Chinese next re-conquered East Turkes- 
tan, marking their progress by massacres and transporting 12,500 
partisans of independence to the Hi (Kulja) valley. Hereupon 
the dissentient khojas fled to Khokand in West Turkestan, and 
there gathered armies of malcontents and fanatic followers of 
Islam. Several times they succeeded in overthrowing the Chinese 
rule — in 1825, in 1830 and in 1847 — but their successes were 
never permanent. After the ** rebellion of the seven khojas ” in 
1847 nearly 20,000 families from Kashgar, Yarkand and Ak-su 
fled to West Turkestan through the Terek-davan pass, many of 
them perishing on the way. In 1857 another insurrection broke 
out; but a few months later the Chinese again took Kashgar. In 
the course of the Dzungarian outbreak of 1864 the Chinese were 
again expelled; and Yakub Beg became master of Kashgar in 
1872. But five years later he had again to sustain war with 
China, in which he was defeated, and East Turkestan once more 
became a Chinese province. 

Antiquities , — In 1896 Dr Sven Hedin discovered in the desert 
not far from the town of Khotan, in a locality known as Borasan, 
objects in terra-cotta, bronze images of Buddha, engraved gems, 
coins and MSS. ; the objects, which display artistic skill, give indi- 
cations of having been wrought by craftsmen who laboured to re- 
produce Graeco-Indian ideals in the service of the cult of Buddha, 
and consequently date presumably from the 3rd century b.c., 
when the successors of Alexander the Great were founding their 
jdngdoms in Persia, Khwarezm (Khiva), Merv,Bactria( Afghan- 
istan) and northern India, and from that date to the 4th or 5th 
century a.d. At the same time the same explorer excavated 
part of the ruins of the ancient city of Takla-makan (near the 
Keriya-darya), which had been overwhelmed by the moving 
sands of the desert. There he found mural paintings, some of 
which represented local lake or river scenes, carved woodwork, 
fragments of pottery, gypsum images of Buddha, and traces of 
gardens. These discoveries were followed by others made by Dr 
M. Aurel Stein in the same part of East Turkestan, though at 
other localities, namely, at Yotkan, the ancient capital of the 
kingdom of Khotan, and at Dandan-uiliq, Endere, Karadong, 
Rawak and other places, all lying cast and north-east of the 
town of Khotan. His ** finds ” consisted of pottery, images, 
statues, coins, seals, frescoes, MSS. written in Sanskrit, 
Brahmi and Chine.se characters, wooden tablets in the 
Kharoshti script, furniture and various cereals. These 
things appear to date from the very beginning of the 
Christian era, and continue down to the end of the Sth 
century. Again, in another part of the country, namely, 


in the heart of the desert of Lop, in approximately 40® 40' N. 
and 90® E., Dr Sven Hedin was fortunate enough to discover 
early in 1901 the ruins of the ancient city of Lou-lan or 
Shanshan, which was destroyed, apparently by a desert storm 
or by an inundation, or perhaps by both, towards the end of 
the 3rd century a.d. Among the objects found on this site 
were documents testifying to the name of the locality and 
furnishing materials for fixing the date. 

A little before the date of these last discoveries, others of a 
somewhat similar nature were made by D. A. Klements in the 
Lukchun depression already mentioned. Here in 1898 the 
explorer discovered the ruins of ancient mona.steries, dating from 
the beginning of the Christian era down to the 13th and i6th 
centuries. Among these ruins Klements found several very 
intere.sting MSS., some of them written in the language of 
the Uighurs, an ancient Turkish race, and others in tongues 
unknown. Finally, in 1904, Dr von Le Coq, when excavating 
the sand-buried ruins of Kara-khoja, between Turfan and 
Lukchun, discovered extremely valuable MSS., some written on 
Chinese paper, some on white leather, and some on wood, 
besides Buddhistic wall-paintings. The MSS, are written in 
ten different alphabets, and of the languages employed two are 
entirely unknown. The excavators also brought to light 
a vast number of human corp.ses in the garb of Buddhist 
monks. Other finds were subsequently made by the same 
explorer, in conjunction with Professor A. Griinwedel, at 
Kucha and Korla, two other oases at the south foot of the 
Tian-shan Mountains. 

In 1906-T908 Dr Stein made a second and more important 
journey, principally for the purpose of antiquarian research, 
though he also carried out important geographical investigations, 
with the assistance of a native surveyor, in the Eastern Pamirs 
(about Mustagh-ata), in the Nis.su valley south of Khotan, and 
elsewhere. His aichaeological investigations were curried on 
chiefly in the following localities : (i.) at and about Tashkurghan. 
(ii.) North-east of Khotan, where a large Buddhist temple, with 
relievos derived from Graeco-Buddhist models, were investigated 
and numerous MSS. and wooden tablets were discovered, in- 
scribed in Sanskrit, Chinese, Tibetan and the Brahmi script of 
Khotan, the arid conditions, here as elsewhere, having caused 
these and other perishable objects to remain remarkal)ly well 
preserved, (hi.) At Niya, east of Keriya, where many Kharoshti 
documents on wood were recovered, sometimes retaining their 
clay seals of Greek type and wooden covers as envelopes, together 
with implements, furniture, &c. (iv.) At Miran, near the western 
extremity of Lop-nor, where Buddhist shrines with frescoes, &c., 
were investigated, (v.) At Lop-nor itself, where Chine.se and 
Kharoshti records on paper, wood and silk were re(!Overcd, and 
flint implements and other evidences of prehistoric occupation 
were discovered, (vi.) At and about the oasis of Tung-hwang, 
east of Lop-nor. Here the explorer traced a Chinese wall with 
watch-towers, guard-stations, &c., for a considerable distance, 
and made an important archaeological collection. Evidence of 
.settlement back to the close of the 2nd century a.d. was obtained, 
and also of commercial traffic from the distant west in the shape 
of records in Indian, Kharoshti and Brahmi .scripts and an un- 
known script resembling Aramaic. The sacred grottoes known as 
the Halls of the Thousand Buddhas, south-east of Tung-hwang, 
were visited, with their frescoes and cave temples, and a large 
number of documents and examples of early Chinese art were 
recovered. Dr Stein also investigated sites in the neighbourhood 
of Kara-shahr and others to the north-east of the great desert. 

Bibliography. — The best and the most exhaustive accounts 01 
East Turkestan arc contained in Sven Hedin's Scientific Results of 
a Journey in Central Asia, tSgq-rgog (vols. i.-ii., Stockholm, 1905- 
1906), Through Asia (2 vols,, London, 1898), and Central Asia and 
Tibet (2 vols., London, 1903). See also H. H. P. Heasy, In Tibet 
and Chinese Turkestan (London, 1901); F. Grenard, in vol. ii. of 7 . L, 
Dutreuil de Rhins's Mission Scientijfigue dans la Haute Asie (1890- 
1895, n.p., 1897); Futterer, Durch Asien (Berlin, I9«*); N. M, 
Przhevalsky, From Kulja across the Tian-shan to Loh-nor (Eng. trans. 
by Del mar Morgan, London, 1879) ; G. E. Grum-Grshimailo, Opisanie 
Puteshestviya v Sapadniy Kitai (St Petersburg, 1897-1899); V. I. 
Roborovsky axKl P. K. Kozlov, Trudy Ekspeditsiy Imp. Russ, Geog 
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Obshchestva poceniralnoy Asiya, (St Petersburg, 1897, &c .) ; 

V. I. Roborovsky, Trudy TtbetskoiEkspeditsiy,iSSg^/Soo\ K. Bogdan- 
ovich, Geologicheshiya Ishdovaniya v, Vostochnom Turhestane and 
Trtidy Tibetskoy ICkspedUsiy, i$S<^jSgo (St Petersburij, 1891-1892); 
V. A. Obruchev, Centralnaya Asiya^ Severniy Kitai i Nan-schan, 
(2 vols*, St Petersburg, 1899-1901); A. N. Kuroj)atkin, 
Kashgar i a (Eng. trails., London, 18S3); and P. W. Church, Chinese 
Turkestan with Caravan and Rifle (London, 1901). For the archaeo- 
logical discoveries, see the books of Sven Hedin already quoted; 
Mr A. Stein, The Sand-buried Cities of Khotan (London, 1903), and 
Geographical journed (London, July and Sept., 1909); and J>. A. 
Klemcnts and W. Radlov, Naohrichien uher die von dev h, Akademie 
der Wisscnschaften zu St Petersburg im Jahre jS<;^S ausgeriisteten 
Expedition (St Petersburg, 1899). Consult also books cited unfler 
Tian-shan, Lop-nor, Gobi and Kubn-lun. (J. T. Be. ; P. A. K.) 

TURKESTAN, or Hazret, a town of Russian Turkestan, in 
the province of Syr-darya, on the railway from Orenburg to 
Tashkent, from which it lies 165 m. to the N.N.W. Pop. (1897), 
11,592. It lies on the right bank of the Syr-dar\'a river, 20 m. 
from it, at an altitude of 833 ft. It has a very old mosque of the 
saint Huzret-Yassavi, which attracts many pilgrims. It is an 
imjxirtant d6p6t for hides, wool and other produce of cattle- 
breeding. The town was captured by the Russians in 1864. 

TURKEY. The Turki.sh or Ottoman Empire ciimprises Turkey 
in Europe, Turkey in Asia, and the vilayets of Tripoli and Barca, 
or Bengazi, in North Africa; and in addition to those provinces 
under imnicdialc Turkish rule, it embraces also certain tributary 
states and certain others under foreign administration. Turkey 
in Phirope, occupying the central portion of the Balkan Peninsula, 
lies between 38^ 46' and 42° 50' N. and 19° 20' and 29" 10' E. 
It is bounded on the N.W. by Montenegro and Bosnia, on the 
N. by Sci^'ia and Bulgaria, on the E. by the Black Sea and the 
Bosporus, on the S. by the Sea of Marmora, the Dardanelles, 
the A^ean Sea and Greece, and on the W. by the Ionian and 
Adriatic Seas. Turkey in Asia, fronting Turkey in Europe to 
the south-eiist, and lying between 28® and 41® N. and 25® and 48° 
E., is bounded on the N. by the Black Sea, on the N.W. by the 
Bosponis, the Sea of Marmora and the Dardanelles, on the W. 
by the Aegean Sea, on the E. by Persia and Transcaucasia, and 
on the S. by Arabia and the Mediterranean. So far as geo- 
graphical description is concerned, the separate articles on Asia 
Minor, Albania, Armenia, and other areas mentioned below — 
constituting the Turkish Empire — may be consulted. (For maps 
of Asiatic Turkey, sec Arabia; Armenia; Asia Minor; 
Palestine; Syria.) 

The possessions of the sultan in Europe now consist of a 
strip of territory stretching continuously across the Balkan Peninsula 
from the Bosporus to the Adriatic (29° 10' to 19® 20' E.), and lying 
in the east mainly between 40^ and 42° and in the west between 
39" and 43® N. It corresponded roughly to ancient Thrace, Mace- 
donia with Chalcidice, Epirus and a large i)art of Illyria, constituting 
the present administrative divisions of Stambul (Constantinople, 
including a small strip of the opposite Asiaf ic coast) , Edirne (Adria- 
nople), Salonica with Kossovo (Macedonia), lannina (parts of 
Epirus and Thessaly), Shkodra (Scutari or upper Albania). To 
tlicse must be added the Turkish islands in the Aegean usually 
reckoned to Europe, that is, Thasos, Samothracc, Imbros and, in 
thc^ extreme south, Crete or Candia. In December 1 89S, however, 
Crete was granted practical independence, under the protection of 
Great Britain, France, Italy and Russia (sec Crete), and the 
suzerainty of the sultan is purely nominal. 

Asiatic Turkey,— T)\o mainstay of the Ottoman dynasty is the 
Asiatic portion of the empire, where the Mahommedan religion is 
absolutely predominant, and where the naturally vigorous and robust 
Turk! race forms in Asia Minor a compact mass of many millions, 
far outnumbering any other single ethnical element and probably 
equalling all taken collectively. Here also, with the unimportant 
exception of the islands of bamos and Cyrus and the somewhat 
privileged district of Lebanon, all the Turkish possessions constitute 
vilayets directly controlled by the Porte. They comprise the geo- 
gra^cally distinct regions of the Anatolian plateau (Asia Minor), 
Armeman and Kurdish highlands, the Mesopotamian lowlands, 
the hilly and partly mountainous territory of Syria and Palestine 
and the coast lands of west and north-east Arabia. Asiatic Turkey 
is conterminous on the cast with Russia and Persia; in the south- 
west it encloses on the west, north and north-east the independent 
part of Arabia. Towards Egypt the frontier is a line drawn from 
Akaba at the head of the Gulf of Akaba north-westwards to the 
little port of El Arish on the Mediterranean. Elsewhere Asiatic 
'rufkey enjoys the advantage of a sea frontage, being washed in the 
iiurth-west and west by the Euxinc, Aegean and Mediterranean, in 


the soutli-west by the Red Sea, and in the south-east by the Persian 
Gulf. 

Turkey's Arabian possessions comprise, besides £ 1 -Hasa on the 
Persian Gulf, the low-lying, hot and insalubrious Tehama and the 
south-western highlands (vilayets of Hejaz and Yemen) stretching 
continuously along the east side of the Red Sea, and including the 
two holy cities of Mecca and Medina. 

African Tevritories, — Turkey in Africa has gradually been reduced 
to Tripoli and Barca. Egypt, though nominally under Turkish 
suzerainty, has formed a practically independent principality 
since 1841, and has been de facto under British protection since 
1881. 

Population, — The total population of the Turkish Empire in 
1910, including Egypt and other regions nominally under the 
sultan’s suzerainty, was 36,323,539, averaging 25 to the square 
mile ; in the provinces directly under Turkish government, 

25.926.000. 

The following towns have over 50,000 inhabitants each ; Con- 
.slantinople, 1,150,000; Smyrna, 250,000; Bagdad, 145,000; Damas- 
cus, 145,000; Aleppo, 122,000; Beirut, 118,000; Adrianople, 81,000; 
Brusa, 76,000; Jerusalem, 56,000; Caesarea Mazaca (Kaisarieh), 
72,000; Kcrbela, 65,000; Monastir, 53,000; Mosul, Or, 000; Mecca, 
0o,ooo; Homs, 60,000; Sana, 58,000; Urfa, 55,000; and Marasb, 

52.000. 

Race and Religion, — Exact statistics are not available a& 
regards either race or religion. The Osmanlis or Turks {q,v,) are 
supposed to number some 10 millions, of whom 1 J million belong 
to Turkey in Europe. Of the Semitic races the Arabs — over 
whom, however, the Turkish rule is little more than nominal- 
number some 7 millions, and in addition to about 300,000 Jews 
there is a large number of Syrians. Of the Aryan races the Slavs 
— Serbs, Bulgarians, Pomaks and Cossacks — and the Greeks 
predominate, the other representatives being chiefly Albanians 
and Kurds. The proportion borne to one another by the different 
religions, as estimated in igio, is : 50 % Mussulman, 41 % Ortho- 
dox, 6% Catholic, 3% all others (Jews, Druses, Nestorians, 
&c.). In the European provinces about two-thirds of the popu- 
lation are Christian and one-ihird Mahommedan, Full and fairly 
accurate statistics are available for a considerable portion of 
Asiatic Turkey. Out of a population of 13,241,000 (1896) in 
Armenia, Kurdistan and Asia Minor, 10,030,000 were returned 
as Mahommedans, 1,144,000 as Armenians, 1,818,000 as other 
Christians, and 249,000 as Jews, There are also about 300,000 
Druses and about 200,000 Gipsies. The non-Mussulman popu- 
lation is divided into millets , or religious communities, which arc 
allowed the free exercise of their religion and the control of their 
own monasteries, schools and hospitals. The communities now 
recognized are the Latin (or Catholic), Greek (or Orthodox), 
Armenian Catholic, Armenian Gregorians, Syrian, and Umted 
Chaldee, Maronite, Protestant and Jewish. ’ The table on the 
following page, for which the writer is indebted to the kindness of 
Carolidi Effendi, formerly professor of history in the university 
of Athens, and in 1910 deputy for Smyrna in the Turkish parlia- 
ment, shows the various races of theOttoman Empire, the regions 
which they inhabit, and the religions which they profess. 

Administration, — Until the revolution of 1908, with a very 
short interval at the beginning of the reign (1876) of the deposed 
sultan Abd-ul-Hamid, tlie government of Turkey had been essen- 
tially a theocratic absolute monarchy. It was subject to the 
direct personal control of the sultan, who was himself a temporal 
autocrat, which he now is not, and the most generally recognized 
caliph, that is, “ successor,^’ of the Prophet, and consequently 
the spiritual head of by far the greater portion of the Moslem 
world — as he still is. Owing principally to the fact that the 
system of the caliph Omar came to be treated as an immutable 
dogma which was clearly not intended by its originator, and to 
the peculiar relations which developed therefrom between the 
Mussulman Turkish conquerors and the peoples (principally 
Christian) which fell under their sway, no such thing as an 
Ottoman nation has ever been created. It has been a juxta- 
position of separate and generally hostile peoples in territories 
bound under one rule by the military sway of a dominant race* 
Various endeavours have been made since the time of Selim III. 
(1789-1807), who initiated them, to breidc down the btoriers to 
the formation of a homogeneous nation* The most earnest and 
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Races. 


Albanians 


Bulgarians 

Servians* 
Greeks • 


Kutzo-Vlachs (See 
Macedonia) 
Turks 


Kurds • 

Circassians 

Avchar . 
Arabs . 


Armenians 


Jews 


Samaritans . . 

Gipsies * • « 

Chaldaeans or 
Nestorians, 
speaking partyl 
Syroclialdaic 
and partly 
Arabic (Syro- 
chaldaic in 
their churches) 

Mclchites, or 
S3rrian Grcco- 
Catholics 
(Greek in feel- 
ing, speaking 
Arabic) 

Jacobite Syrians, 
speaking Ara- 
bic and partly 
Syrian (Syrian 
in their churches) 

Monites (^cak- 
ing Arabic and 
in their churches 
Syrian) 

Druses . , . 

Mendaites or 
Ben-i-Yahya 


Yesrites 


Regions inhabited, or Vilayets. 


lannina, Scutari of Albania. 
Kossovoj Monastir 

Salonica. Kossovo. Monastir 

Kossovo 

Constantinople. Adrianople, 
Salonica, Monastir, Kos- 
sovu, Janina, Archipelago, 
Vilayets of Asiatic Turkey, 
(Iluclavendighiar, Aidin, 
IConia, Angora, Kastamuni, 
Trebizond, Sivas, Adana 
vSyria, Aleppo, Sanjak of 
Jerusalem) Crete 
Monastir, lannina 

The whole of Eiiroi)ean Tur- 
key, Vilayets of Asia Minor, 
(Bitlis, Van, Maniuret-ul- 
Aziz. part of Mosul and cer- 
tain islands of Vilayet of the 
Archipelago, of Cn^rus, 
Crete) 

Trebizond and throughout 
the >vhole of Eastern Asia 
Minor 

Erzerum, Sivas, Seert, Angora, 
Mosul 

SpnvuJ over the wliole of Asia 
Minor 
Adana, Angora. Sivas 
Admia, Alepjio. Syria, Bagdad, 
Sanjak of Terusalem, Hejaz, 
Yemen, Beirut, Baana 
Constantinople and spread 
over the other Vilayets of 
Turkey in Europe; also 
Sivas, Angora, Trebizond, 
Adana, Erzerum. Bitlis, 
Mamuret-ul-Aziz, Mosul, 
Aleppo, Van 
Spread through Turkey in 
Euroi)c and Asia, and large- 
ly congregated in the San- 
iak of Jerusalem, and in the 
Vilayets of Bagdad, Mosul, 
Syria, Beirut 

Only in the Sanjak of Nap- 
luze (Vilayet of Beirut) 
Spread througliout the whole 
empire 

TSagdad, Mosul and partly 
Aleppo, Beirut and Mamu- 
rct-ul-Aziz 


Religions. 


Mussulman, 
Orthodox, 
Catholic 
Orthodox (dis- 
senting) 
Orthodox 
Orthodox and 
partly Grcco- 
catholic 


Orthodox 

Mussulman 


Mussulman and 
Ortliodox 

Mussulman 

Mussulman 

Mussulman 
Mussulman 


and 


Beirut, Aleppo, Syria 


Beinit, Syria, Aleppo, Mosul, 
Mamuret-ul-Aziz 


Mt Lebanon, Beinit 


Mt Lebanon, Sanjak of Hauran 
Basra 


Mosul, Bagdad, Basra 


Gregorian 

Catholic 


Jew 


Samaritan Jew 

Mussulman 

Nestorian 

Christian 


United Ortho- 
dox 


Monophysite 
ancl JacoHte 


Monophysite 

(Catholic 

monothelitc) 

Druse 

Sabaean : or of 
the sect of the 
son of John 
the Baptist 
(Ben-i-Yahya) 
whom thw re-i 
gard as their 
only prophet. 

Yezzite(Mahom- 
medan sect) 


important of these attempts under Abd^ul-Mejid (1839-1861) 
proved, however, for various reasons abortive. So also did the 
“ Midhat Constitution ” promulgated by Abd-ul-Hamid almost 
immediately after his accession to the throne, owing largely to 
the reactionary spirit at that time of the 'Ulema and of the sultanas 
immediate advisers, but almost, if not quite, in equal measure 
to the scornful reception of the Constitution by the European 
powers. The 'Ulema form a powerful corporation, whose head, 
the Sheik-ul-lslam, ranks as a state functionary almost co-equal 
with the grand vizier. Until quite recent times the conservative 
and fanatical spirit of the 'Ulema had been one of the greatest 
obstacles to progress and reform in a political system in which 
spiritual and temporal functions were intimately interwoven. 
Of late years, howe^^T, there has been a gradual assimilation of 
broader views by tlie leaders of Islam in Turkey, at any rate at 
Constantinople, and the revolution of 1908, and its affirmation 
in the spring of 3909, took place not only with their approval, 
but with their active assistance. The theoretical absolutism of 
the sultan had, indeed, always been tempered not only by tradi- 
ditional usage, locid privilege, tlie juridical and spiritual precepts 
of the Koran and the Sunnet, and their 'Ulema interpreters, 
and the privy council, but for nearly a century by the direct or 
indirect pressure of the European powers, and during the reigns 
of Abd-ul-Aziz and of Abd-ul-Hamid by the growing force of 
public opinion. The enthusiastic spirit of reform which heralded 
the accession of the latter sultan never altogether died out, and 
from about the last decade of the 19th century has been rapidly 
and effectively growing in force and in method. The members 
and sympathizers of the party of reform who styled themselves 
“ Young Turks," working largely from the European centres and 
from the different points in the Turkish Empire to which the 
sultan had exiled them for the purpose of repression — their 
relentless persecution by the sultan thus proving to be his own 
undoing— si)read a powerful propaganda throughout tlie Turkish 
Empire against the old regime, in the face of that persecution 
and of the open and characteristic scepticism, and indeed of the 
hostile action, of some of the European powers, This movement 
came to a head in the revolution of 1908, In July of that year 
the sultan Al)d-ul-Hamid capitulatf?d to the Young Turks and 
re.stored by Irad6(JuIy 24) the constitution which he had granted 
in December 1876 and suspended on the 14th of February 187& 
A reactionary movement started in April 1909 was promptly 
suppressed by the Young Turks through the military occupation 
of Constantinople by Shevket Pasha and the dethronement of 
Abd-ul-Hamid, who was succeeded by his younger brother 
Keshad Effendi under the title of Mahommed V, A new 
constitution, differing from that of Abd-ul-Hamid only in some 
matters of detail, was promulgated by imperial Iradi of the 5th 
of August 1909. 

In temporal matters the sultan is a constitutional monarch, 
advised by a cabinet formed of executive ministers who are the 
heads of the various departments of state, and who are respon- 
sible to the elected Turkish parliament. All Turkish subjects, of 
whatever race of religion, have equal juridical and political rights 
and obligations, and all discrimination as to military service has 
l:)een abolished. The sultan remains the .spiritual head of Islam, 
and Islam is the state religion, but it has no other distinctive or 
theocratic character. The p‘and vizier (sadr-azam), who is 
nominated l>y the sultan, presides ex officio over the privy council 
{mejliss’i-khas!:)f which, besides the Sheikh-ul-Islam, comprises 
the ministers of home and forei^ affairs, war, finance, marine, 
commerce and public works, justice, public instruction and 
“ pious foundations ” (evkaf), with the grand master of ordnance 
and the president of the council of state. 

For administrative purposes the immediate possessions of the 
sultan are divided into vilayets (provinces), which are again 
subdivided into sanjaks or mutessaridiks (arrondissements), 
these into kazas (cantons), and the kazas into nahi^s (parishes or 
communes). A vali or governor-general, nominated by the 
sultan, stands at the head of the vilayet, and on him are directly 
dep(mdent the kaimakams, mutassarifs, deftardars and other 
administrators of the minor divisions. All these officials unite 
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in their own persons the judicial and executive functions, under 
the “ I-aw of the Vilayets/^ which made its appearance in 1861, 
and purported, and was really intended by its framers, to confer 
on the provinces a large measure of self-government, in which 
both Mussulmans and non-Mussulmans should take part. It 
really, however, had the effect of centralizing the whole power of 
the country more absolutely than ever in the sultan’s hands, since 
the Valis were wholly in his undisputed power, while the ex officio 
official members of the local councils secured a perpetual Mussul- 
man majority. Under such a system, and the legal protection 
enjoyed through it by Ottoman functionaries against evil con- 
sequences of their own misdeeds, corruption was rife throughout 
tlic empire. Foreigners settled in the country are specially 
protected from exactions by the so-called Capitulations 
in virtue of which they are exempt from the jurisdiction of the 
local courts and amenable for trial to tribunals presided over by 
their respective consuls. Cases between foreigners of different 
nationalities arc heard in the court of the defendant, and between 
foreigners and Turkish subjects in the local courts, at which a 
consular dragoman attends to see that the trial is conducted 
according to law. (Sec further, as regards Turkish administra- 
tion, the account given under History below, regarding the 
reforms instituted under the sultan Abd-ul-Mejid in 1839.) 

Education. — The schools arc of two classes : (1) public, under the 
immediate direction of the stale; and (2) private, conducted either 
by individuals or by the religious communities with the permission 
of the government, the religious tenets of the non-Mussulnian 
population being thus fully r(?spcctcd. State education is of three 
degrees ; primary, secondary and suj^erior. Primary education 
is gratuitous and obligatory, and suj)erior education is gratuitous 
or supported by bursaries. For primary education there are three 
grades of schools : (i) infant schools, of which there is one in 

every village ; (2) primary schools in the larger villages ; (3) 

superior primary schools. Secondary education is supplied 
by the grammar school, of which there is one in the capital 
of every vilayet. For superior education there is (1) the uni- 
versity of Constantinople, with its four faculties of letters, 
science, law and medicine ; and (2) special schools, including (a) 
the normal .school for training teacners, (ft) the civil imperial 
school, {c) the school of the fine 'arts and (d) the imperial schools of 
medicine. 

Public instruction is much more widely diffused throughout the 
empire than is commonly supposed. This is due partly to the 
Christian communities, notably the Maronites and others in Syria, 
the Anatolian and Kumclian Greeks, and the Armenians of the 
eastern province and of Constantinople. Under the reformed 
constitution (Aug. 5, J9<>9) education is free, and measures have 
been taken largely to extend and to co-ordinate the education of all 
*' Ottomans," without prejudice to the religious educational rights 
of the various religious communities. Primary education is obliga- 
tory. Among the Christians, e.specially the Armenians, the 
Greeks of Smyrna and the 


four in the case of cavalry and artillery ; six and five respectively 
in the reserve (ikhtied) ; Landwehr (redif) nine years ; territoziu 
(mustahfis) two years. In case of supreme ncces.sity all males up 
to 70 years of age can be called upon to join the colours. There are 
certain recognized rights to exemption from military service, such 
as some court officials, state officials, students in normal schools, 
medicine and law colleges, &c. Tlic redifs form the principal 
part of the army in time of war, and arc divided into two classes : 
Class I. comprises all men in the service who have completed their 
time with the nizam. In peace-time it is composed of weak cadres^ 
on which falls the duty of guarding magazines and stores, and 
of carrying through musketry instruction and drill of the 
rank and file of the ikhtiat and the redif. Class II. was first 
e.stablishcd in 1898 under the name of ilaweh, and became 
'* rcdil, class II." in 1903. This class is distributed in very 
weak cadres in lime of peace. In time of war, it is completed 
by all troops not serving with the nizam, the redif class I. or the 
mustahfiz. As the organization proceeded, and stronger cadres 
were formed, the redif class II. would become completely absorbed 
in class I. The mustahfiz have no cadres in peace-time. 

The army is divided into seven army-corps (ordus), each under the 
command of a field marshal, and the two independent commands 
of Tripoli (Africa) and the Hejaz. The hcadt|uartcrs of the ordus 
are I., Constantinople; II., Adrianoplc; III.,Salonica; lV.,Erzerum; 
V., Damascus; VI., Bagdad; VI 1., Yemen; 15th division, Tripoli; 
16th division, Hejaz. Only the first six army-corps have, however, 
their proper establishment : the seventh ordu and the commands ol 
Tripoli and the Hejaz have only garrison troops, and arc fed by drafts 
from the first six ordus. Each ordu territory, from 1. to VI., is 
composed of 8 redif brigade districts of 2 regimental districts of 
4 battalion districts apiece, each ordu thus counting (>4 battalion 
districts. The total strength of the Ottoman army in 1904 was 
returned at 1,795,350 men all told, made up as follows : (i) Active 
(4 years' service) 230,408 (called), reserve (ikhtiat) 251,511 
(called), total 481,919; (2] nizam (class I., completely trained) 
237,020 (calledl; (3) redif (class II., not completely trained), from 
21-29 years old, 585,846; from 30-38 years old, 391,503 ; total 
977.4f’9 (uncalled); (4) mustahfiz, tramerl 53,7x5 (called),' untrained 
40,286 (uncalled), total 94,001. 

The strength of the different arms is given as follows : — 

Infantry. — 79 nizam infantry regiments 1 to 80 (4 is missing), 
each regiment consisting of four battalions of four companies apiece. 
Allowing for certain battalions unformed, there are altogether 309 
nizam battalions; 20 separate chasseur battalions, of four companies 
each; 4 special cha.sseur battalions stationed on the Bulgarian 
frontier — total, 333 battalions in the first line. 'I'here are 96 
infantry battalions of redif class I.; each regimemt composed of 4 
battalions— total 384 battalions. (In 1904 the 4th battalion of the 
94th regiment, and regiments 95 and 96 had not yet been formed, 
but, it was stated, had by 1910 been made good.) The projected 
strength of redif class II. was 172 regiments of 4 battalions each — 
total, 088 battalions. At the end of 1904 the organization ol this 
class was stated as comj)leted in Turkey in Europe at 40 battalions 
with a total of 160 regiments ; how far the organization had 
progressed in 1910 in Asiatic Turkey was not known. 

The following table shows the war strength of battalions, and the 
total war strength of the infantry arm ; — 


Class. 

War Strength of Battalions. 

Total 

War Strength of Infantry, 

Officers. 

N.C.O.'s 
and Men, 

Draft 

Animals. 

Rifles. 

Officers. 

N.C.O's 
and Men. 

Draft 

Animals. 

Rifles. 

Special Chasseurs , 

26 

800 

200 

O50 

520 

x6,0(x> 

4,000 

13,000 

Nizam 

24 

700 

loO 

650 

7.896 

230,300 

34.874 

213,850 

Redif I 

24 

900 

106 

850 

10,320 

337,500 

39,750 

3*8, 750 

Redif II 


800 

106 

750 

16,512 

550,400 

72,968 

515,000 

Mustahfiz .... 

8-15 1 

400-600 

— 

400-O00 

1,760 

98,000 


98,000 


Syrians of Beirut, it has 
long embraced a consider* 
able range of subjects, 
such as classical Greek, 

Armenian and Syriac, as 
well as modem French, 

Italian and English, 
modern history, geogra- 
phy and medicine. Large 
sums are freely contri- 
buted for the establish- 
ment and support of good 
schools, and the cause of national education is seldom forgotten in 
the legacies of patriotic Anatolian Greeks. Much educational work 
has also been done by American colleges, especially in the northern 
provinces of Asia Minor, in conjunction with Robert College 
(Constantinople). 

Army. — In virtue of the enactments of May 1880, of November 
1886, of February 1888 and of December 1903, military service had 
been obligatory on all Mussulmans, Christians having been excluded 
but under obligation of paying a " military exoneration tax " of 
jfr50 for 135 males between the ages of 15 and 75, Under the new 
regime this system, which had greatly cramped thfc military strength 
and efficiency of the Ottoman Empire, has been changed, and all 
"Ottomans " are now subject to military service. Under certain 
conditions, however, and on payment of a certain exoneration tax, 
exemption may still be purchased. The revision of the w’hole 
military system was undertaken in 1910, especially as regards 
enrolment and promotion of officers, but, as things then stood, the 
term of service was twenty years (from the age of 20 to the age of 
40), for all Ottoman male subjects : active service (muasa^) nine 
years, of which three with the colours {nisam), in the case of infantry, 


The troops are armed principally with Mauser repeating rifles 
(models 1887 and X890) of which there are x, 120, 000 issued and 
in Ftorc; there arc also 510.000 Martini-Henry rifles in reserve. 

Cavalry of the Guard : i regiment Ertogrul " or 
5 squadrons, 2 regiments of hussars of 5 squadrons each, and i 
regiment of lancers of 5 squadrons. Nizam Cavalry : 38 regiments 
of 5 squadrons each, or 190 squadrons in all. 

Eedif Cavalry. — 12 regiments of 4 squadrons each, or 48 squadrons 
in all, attached to the first three ordus. It was further proposed 
to appoint one regiment of redif cavalry to each redif division. 
On war footing the strength of a squadron of cavalry is 6 officers, 
100 men. 80 horses (Ertogrul — 140 men, 135 horses). The nizam 
cavalry is incorporated with the first six ordus, one cavalry division 
of 3 brigades of 2 regiments each being appointed to each ordtL 
The redif cavalry is not organized with large units, and in time o 
war would be employed as divisional troops. The total war strength 
of the cavalry is 54 regiments (210 squadrons); 1580 officers, 26,800 
men, 21,900 horses. The cavalry is armed with repeating carbines 
(the N.C.O.'s with repeating revolvers) and swords. 

Artillery. — From ancient times the artillery has formed an 
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altogether independent command in the Turkish army. The grand 
master of ordnance is co-equal with the minister of war^ and his 
department is classed separately in the budget; the artillery estab- 
lishments, parts of the infantry and of the technical corps, and even 
hospitals are placed under his direct orders. The artillery is divided 
into (a) field artillery, horse artillery, mountain artillery and howit- 
zer regiments; {h) fortress artillery ; {c) artillery de])6is. All 
artillery troops are nizam : there is no second line. On principle an 
ordu would have with it 30 batteries of field artillery, 3 batteries 
of horse artillery and 3 batteries of mountain artillery, or in all 36 
batteries with 216 guns, all batteries being 6 guns strong. But the 
unequal strength of the ordus and political and other reasons have 
prevented this organization from being carried out. 

On war-footing each field battery has 4 oflicers, 100-120 N.C. 
officers and men, 100-1 25 horses and draught animals, 3-9 ammunition 
wagons; each horse battery, 4 officers, 120 N.C. officers and men, 100 
horses, (S:c., 3 ammunition wagons; each mountain battery, 3 officers, 
loo N.C. officers and men, 87 horses, <SI:c. : each howitzer battery, 4 
officers, 120 N.C. officers and men, zoo horses, &c., 3 ammunition 
wagons. 

In 1904 the total strength of the artillery was given as 198 field 
batteries (1188 guns), x8 horse batteries (108 guns), 40 mountain 
batteries (240 gun.s) and 12 howitzer batteries (72 guns) : total, 268 
batteries (1608 guns). The guns are of various Krupp types. The 
ammunition train counts 1254 wagons. On a war- footing the 
strength of the artillery troops is 1032 officers and 29,380 men. 

Technical Troops . — These are formed into battalions of pioneers, 
railway troops, telegraph troops, sappers and miners, &c.; in all 11 
battalions (55 companies) numbering 245 officers and 10,470 men. 
Other non-combatant troops, such as military train, medical cor|)s, 
&c., are undergoing reorganization, (For the history of the Turkish 
army, see Army, § 98.) 

Navy . — The Turkish sea-power, already decayed owing to a 
variety of causes (for the effect of the revolt of the Greek islanders 
sec Greek Inoe^ENDence, War of), was shattered by the catas- 
trophe of Sinope (1853). Abd-ul-Aziz, however, with the aid of 
British naval officers, succeeded in creating an imposing fleet of 
ironclads constructed in English and French yards. Sultan Abd-ul- 
Hamid, on the other hand, pursued a settled policy of reducing 
the fleet to impotency, owing to his fear that it might turn 
against him as it had turned against Abd-ubAziz. He added, 
it is true, a few torpedo boats and destroyers, but he promptly 
had them dismantled on arrival at Constantinople. These, 
now refitted, a cruiser ordered from Cramp's shipyard (America) 
and another from W. G. Armstrong, Whitworth 6c Co., and the 
battleship “ Mossudiych " (9100 tons displacement) reconstructed 
by the firm of Ansaldo (Genoa) in 1902, and re-armed by Vickers, 
Sons Maxim, formed the only really effective war-ships at the 
disposal of Turkey in 1910, although a few armoured ships in 
addition might still serve for coast defence at a pinch, and a few more 
for training ships. Taking all into account, tlie available strength 
of the fleet might be put at 7 armour-clad ships, of which the “ Messu- 
diyeh " was one, the six others varying in displacement from 2400 to 
6400 tons; two cruisers (unarmoured) of 3800 tons displacement; 
some 18 gunboats; 12 destroyers, z6 first-class torpedo boats and 
6 second-class toipedo boats. There were also two Nordenfeldt 
submarine boats of doubtful efficiency. 

Up to 1908 the personnel was found by yearly drafts of two to 
three thousand men from army recruits designated by the minister of 
war; the term of service was 12 years, of which 5 were in the first line, 

3 in the reserve, 4 in the coastguard. The peace cadres (including 
2 battalions of marines and 4 battalions of mechanics) were supposed 
to comprise 12,500 men on peace-footing, to be increased on cleclara- 
tion of war to 37,000; but these cadres were mainly on paper. 

Under the “ new regime " the Turkish eovernment displayed 
commendable energy in reconstructing and reorganizing the sea- 
power of the empire. New construction to an amount of ^5,000,000, 
repayable over ten years at the rate of ;fr5oo,ooo a year by 
national subscription guaranteed by the government, had by 1910 
been voted by parliament. The programme of construction which 
this initial expenditure was to cover was fixed at two battleships 
of about 16,000 tons displacement, one armoured cruiser of about 
12,000 tons displacement, some few auxiliary vessels (destroyers and 
gunboats), and a floating dock to lift about 17,000 tons. The main 
armament of the battleships was to be three pairs of 12-in. guns in 
three turrets, and three pairs of 9 *2 -in. in three turrets. The secon- 
dary armament was to be sixteen 4-in. Q.F. guns, and a few smaller 
guns (boat and field). The armoured cruiser was to carry four pairs 
of 9*2-in. guns in four turrets as main armament, and fourteen 4-m. 
Q.F. guns, and a few boat and field guns as secondary armament. 
British naval officers were engaged for training the personnel, and 
to assist in the reorganization of the fleet. 

CommuniciUions. — ^A considerable hindrance to the development 
of the empire's res<^irces has been the lack of an adequate system of 
communications; iSut although it is still deficient in good roads, 
much has been done of late years to develop railways, extend canals 
and improve river communications. From 1250 in 1885, of wUch 
903 were in Europe and 347 in Asia, the mileage of railways had 
increased to some 4440 in 1909, of which 1377 are in Europe, 1810 in 
Asia Minor. 41 8 in Syria and 835 fall to the share of the Hejaz railway, 
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including the Ed-Dera-Haifa branch. The construction of this last 
line is one of the most remarkable achievements of the reign of 
Abd-ul-Hamid. It may be said to be an absolutely autocthonous 
enterprise, no recourse having been had to foreign capital to find the 
means requisite tor construction and equipment, which were provided 
by means of a " national subscription — not entirely voluntary— 
and from other sources which, although the financial methods were 
not strictly orthodox, were strictly 'rurki,sh. The line was designed, 
surveyed and constructed by Turkish engineers — employing Otto- 
man navvies and labourers — in a highly etficient and economical 
manner, the average cost per mile having been ^32 30, although con- 
siderable engineering difficulties had to be overcome, especially in 
the construction of the Haifa branch. The lino, stations, sheds and 
stores arc all solidly built, and the rolling stock is sufficient and of 
the best quality (sec further under Finance, below). 

Production and Industrie Ottoman Empire is renowned 
for its productiveness, but enterprise and skill in utilizing its 
capabilities are still greatly lacking. For the introduction of im- 
provements something, however, was done by the creation in 
1892 of a special ministry of agriculture, to which is attached the 
department of mines and forests, formerly under the minister 
of finance. Since the year named an agricultural bank has been 
established, which advances money on loan to the peasants on 
easy terms. Schools of agriculture have been opened in the chief 
towns of the vilayets, and in connexion with those schools, 
and elsewhere throughout the empire, model farms have been 
instituted, where veterinary instruction can also be obtained. 

To prevent the gradual destruction of the forests by unskilful 
management and depredations, schools of forestry have been 
founded, and means have been taken for regulating the cutting 
of wood and for replanting districts that have been partially 
denuded. About 21 millions of acres arc under wood, of which 
over 3 millions arc in European Turkey. 

Wheat, maize, oats, barley and rye are the chief agricultural 
products. The culture of cotton is making rapid progress, immi- 
grants who receive a grant of land being obliged to devote one-fourth 
of it to cotton culture. Tobacco is grown all over tlic cmjnre, the 
most important market for it being Smyrna. Ojiium is mainly 
grown in Anatolia. All the more common fruit-trees flourish in 
most districts. In Palestine and elsewhere tliere is a large orange 
trade, and Basra, in Turkish Arabia, has the largest export of dates 
in the world. I'ho vine is largely cultivated both in JCiirope and 
Asia, and much Turkish wine is exported to France and Italy for 
mixing purjioses. I'hc chief centres of export are Adrianoiilc (more 
than half), Constantinople and Smyrna, the others being Brusa, 
Beirut, Ismid, Mytilene and Salonica. Under the auspices of the 
Ottoman public debt administration silk culture is also carried 
on with much success, especially in the vilayets of Brusa and Ismid. 
In 1888 a school of sericulture was founded by the public debt 
administration for the rearing of silkworms according to the Pasteur 
method. The production of salt is also under the direction of the 
public debt administration. About a fourth of the salt produced 
IS exjiorted to foreign countries, and of this about three-fourths goes 
to British India. Since 1885 great attention has been paid to the 
sponge fisheries of Tripoli, the annual value of which is about ;f30,ooo. 
With its extensive sea-coast, anfl its numerous bays and inlets, 
Turkey has many excellent fishing-grounds, and the industry, the 
value of which is estimated at over ^200,000 a year, could be greatly 
developed. Its general progress may be seen in the increase of the 
fishery revenue— dcrivctl from duties, permits, &c. — of the public 
debt administration. Among other important productions of 
the Ottoman Empire are sesame, cole.seed, castor oil, flax, hemp, 
aniseed, mohair, saffron, olive oil, gums, scammony and liquorice. 
Attar of roses is produced in large quantities both in European 
and Asiatic Turkey, and to aid in furthering the industry numerous 
rose plants are distributed gratuitously. The empire is rich 
in minerals, including gold, silver, lead, copper, iron, coal, 
mercury, borax, emery, zinc; and only cajiilal is needed for success- 
ful exploitation. The silver, lead and copper mines arc mainly 
worked by British capital. The more special industries of Turkey 
arc tanning, and Um; manufacture of muslin, velvet, silk, canicts 
and ornamental weapons. 

Shipping and Commerce. -The figures obtainable witli respect 
to shipping are approximate, the statistical data not being altogether 
complete. In 1890-1891 the number of steamers that entered and 
cleared Turkish ports was 38,601, and of sailing vessels 140,726, the 
total tonnage of both classes of vessels being 30, 509,861. In 1897-1^8 
the number of steamers was 39,680 of 32,446,320 tons, the number of 
sailing vessels being 134,059 of 2,207,137 tons, thus giving a total 
tonnage of 34,653,457. In 1904-1905 the number of steamers was 
49.*35 44,180,000 tons, and of sailing vessels 133,706, with a ton- 

nage of 2,506,000 tons, the total tonnage being thus 46,686,000 
tons. In 1909 the total tonnage was 43,060,515. About a third 
of the tonna^ige belongs to British vessels. The number of steam- 
ships belonging to Turkey in 1899-1900 was 177 of 55,938 tons, as 
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compared with 87 of 46,498 tons in /897-1898, the number of sailing 
vessels in the same years being respectively 2205 of 141,035 tons 
and 1349 of 252,947 tons. The following tables show the total value 
of exports and imports arranged according to countries of origin or 
destination for 1905-1906 and 1908-1909; the same information for 
the year 1905-1906 with respect to the principal ports of the empire, 
and Uie tonnage of vessels cleared thereat during the year 1908- 
X909; and the value of the principal articles imported and exported 
for the year 1905-1906. 


Value of Principal Articles Imported and Exported 
for the year igoj-igob* 


Nature of Goods. 

Imports. 

Exports, 

Barley 


658,462 

Rice 

944.95° 

, — . 

Opium 

— 

639,630 

American Cloth 

1,404,803 

— 

Grapes . 

— 

2,065,642 

Figs 

— 

791.473 

Cotton 

— 

449,628 

Valonia 


548,44* 

Crude Iron and Iron Bars .... 

43 a.° 9 l 


Sheepskins and Goatskins . . . | 


528,282 

Carpets, &c 

50<>.353 

478,991 

Flour 

995.165 


Cotton Thread 

1,287,843 


French Beans, Chick Peas and Beans 


508,441 

Cashmere Cloth ...... 

361,246 

— 

Coffee 

830.325 

— 

MadapoUam 

916,715 


Ores 

— 

486,037 

Wool 


439,066 

Woollen Fabrics 

785,622 


Eggs 


441.282 

Cx)tton Print (Calico) 

2,014.968 

— 

Tiftik (Silk-waste) 

— 

801.755 

(^coons 


970,169 

Petroleum 

909,735 

— 

Sugar 

2.203,928 

— 


Value of Goods Imported into, and Exported from, together with Numbee 
and Tonnage of Vessels cleared at, Principal Ports of Turkish Empire^ 


Port. 

Value of the Goods im- 
ported into, or exported 
from, Turkey, during 
the year 1905-1906. 

Table indicating the 
number of Vessels, 
(Steamships and Sail- 
Boats) and Tonnage, 
clcareci at the follow- 
ing ports of the Otto- 
man Empire, in the 
year 1908-1909* 


Imports. 

Exports, 

Number 
of Vessels 

Tonnage. 

Constantinople 
Dependencies of 
Constantinople 

8,470,095 

1,3^1.43* 

17.792 

16,214,947 

673,699 

*.453.738 

— 


Smyrna . . . 

3J24.525 

5.722.273 

5.888 

*.989,863 

Beirut. . . . 

3,568,437 

1,578,691 

3.076 

1,740,312 

Salonica • • . 

3 » II 1.957 

1.650.552 

2,962 

i.> 5 i .*73 

Prevesa . . . 

358,586 

*59,585 



Yemen . . , 

603,731 

*59,553 



Jidda .... 

801,927 

*6.134 


....... 

Xdrianople . . 

587.653 

585.810 


— 

Bagdad . • . 

1.510,430 


— 

— 

Alexandretta 

1,669.231 

685 

676.137 

Tripoli in Africa 

565.331 

328,164 

575 

376 , *14 
776,698 

Trcbizoiid . . 

1.507.771 

1.083,515 

1,389 

Scutari, Albania . 

257.397 

135,850 



Erzerum . . 

103,280 

96,405 



Basra .... 


— 



Kavala . . . 

— 

— 

1,410 

283.256 

Samsun . . * 


— 

1,064 

976,803 

Tripoli in Syria . 
Jajfa . . . 



1,306 

919,222 

— 


1,241 

1,2X0,261 

Chios .... 

— 

— 

2,732 

915,880 

Aivali . • • 

— 


1.489 

124,804 

Dedeagatch » . 



404 

50,469 

Total . . . 

27.514.050 

17,256,470 




Value of the Goods Imported from or Exported to Principal Countries during the years igoS’-igob and /goS-igog* 



1 

Imports from 

Exports to 

Country of Origin or 
Destination. 

1905-1906 

I908-IQ09 

1905-1906 

1908-1909 



Amount 

0/ 

/o 

Amount 

0/ 

'0 

Amount 

0/ 

/O 

Amount 

% 

England .... 


j 

9.641.931 

35’05 

£ 

8, *56, 793 

2996 

i 

5,55*. 703 

32*18 

4,506,344 


Germany .... 


1.162,538 

4*22 

1.697.957 

6'i6 

1,076,929 

6*24 

1,008,750 


Austria-Hungary 


5,715,914 

2077 

3,574,7*4 

12*96 

1,874,8*7 

10*87 

*'123,453 

883,358 

17,33* 


Italy a • • . * 
Spain . ■ ■ . t 


*.145,789 

118 

779 

2,150,064 

15,588 

r 79 

o’o6 

87*,64I 

21,827 

5*o6 

0*13 

5*46 

O'lO 

F^sia .... 


643,641 

*•34 

485,887 

1*77 

57,443 

0*33 

82,530 

o'5i 

Switzerland . . . 


63.3*4 

0-23 

105,026 

‘••39 

640 

— 

3,056 

0*02 

United States . 


252,247 

0*92 

360,446 

I '30 

43>,884 

4*7,998 

2*50 

616,951 

3-8i 

Belgium .... 

• 

865,040 

3-15 

78*,543 

2-76 

2*48 

I52i5i7 

0-94 

Denmark .... 

• 

33 


— 

.... 

201 

— 


— 

Russia .... 

• 

1.596,631 

5-80 

2,187,868 

7’94 

520,916 

3*02 

504,291 

336,663 

313 

Rumania .... 

s 

697,631 

2-54 

1,107,120 

4’ox 

350,876 

2*03 

2'o8 

Japan • . • • 

Servia .... 


I382X 

89,3*9 

o ’33 

2,374 

441,050 

0*01 

X’6o 

214 

172,220 

0*99 

86,602 1 

0*53 

Holland • . « . 

e 

5 * 4,116 

1*91 

5555972 

2*01 

509,688 I 

2*96 

220,489 

1*36 

France . , • « 


3,341,086 

8*51 

2 , 95<>,643 

I0'72 

4,220,006 

24*46 

3,187,376 

19*72 

Montenegro . . • 

e 

*, 9*8 

O'OI 

6,633 

0*02 

24,686 

0*13 

20,228 

382,484 

0*12 

Greece .... 


49*,037 

612,466 

179 

347,287 

1*26 

476,829 

2*76 

I'll 

Egypt .... 

1 

2-96 

1,019,952 

370 

— 

— 

1 , 453,274 I 

Bulgaria .... 


409,7*7 

x -49 

1,188,981 

4*31 

6635I39 

3-84 

498,414 

3*09 

Samos .... 


1,210 

0 

181,96s 

0*66 

— 

— 

10,319 1 

0*08 

Tunis . t • * 


54.493 

O' 19 

47.5*4 

0*17 

— 

— 

2,363 

O'OI 

Other Countries • 



119,738 

0*44 


— 

27,833 

o'i7 



^*7, 514, OS* ; 

lOO'OO 

^27,57*, 135 

100*00 

£17,*55,467 i 

100*00 

16,174,6*7 

100*00 


I The revenues produced by the customs duties for the hve years 
a905-'X9o6 to 1909-1910 arc as follows : — 


Year. 

Export 

Duties. 

Import Duties. 

Total. 

I905-i#6 

J 

160,037 

i. 9 *l 957 

3.08I994 

1906-1907 

151.677 

2,260,382 

2,412,059 

X907-1908 

X43.210 

2.704.347 

*.847.557 

1908-1909 

143.378 

3.138.534 

3,281,912 

X909-T9T^ 

162.252 

3.533.405 

3.695.657 


Finance 

Preliminary Sketch^^Erom the outset of their history the 
Osmanli Turks adapted to their own needs most of the political^ 
economic and administrative institutions which existed before 
them. Primarily their system was based on the great principles 
enunciated by the immediate successors of the Prophet, especially 
by Omar, involving the absolute distinction between, and 
impartiality of treatment of, the Mussulman conquerors and the 
^ As Dedeagatch is gaining, and will gradually gain, importance^ 
it has been included in this table. 
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races which they conquered; and from this point of view a careful 
study of the financial history of Turkey will afford most valuable 
insight into the Eastern Question. 

In reward for the brilliant services rendered him by Ertoghrul 
(the father of Osman) and by Osman himself, Ala-ud-din, the last 
of the Seljnk sultans, conferred certain provinces in fief upon these 
two great warriors. They in tlicir turn distributed the lands so 
acquired among their sons and principal emirs on strictly feudal 
principles, the feudatory lands being styled ziamet and timar, a 
system long continued by their successors in regard to the territories 
which they conquered. The conquered peoples fell into an inferior 
caste, made to work for, and to pay for the subsistence of, their 
conquerors, as under the Arab domination; the principal taxes 
exacted from them were the kharaj^ a tax of indeterminate 
amount upon realty, based 0x1 the value of ^ lands owned by unbe- 
lievers — (in contradistinction to the tithe [ashaf] which was a tax 
of fixed amount upon lands owned by believers) — and levied in pay- 
ment of the privilege of gaining means of existence in a Mussulman 
country, and the jisiyS, a compulsory payment, or poll-tax, to which 
believers were not subjected, in lieu of military service. The 
conquerors were feudatories of the reigning prince or sultan, and 
their payments consisted principally in providing fighting forces 
to make up the armies of the prince. The kharap the jiziyS, and 
the whole feudal system disapixcared in theory— although its spirit, 
and indeed in some respects its practice, still exists in fact — during 
the reforming period initiated by Sultan Selim lU., culminating 
in the Taiizimat-i-Khairiye (1839) of Abd-ul-Mejid, and the liattd- 
Humayun issued by the same sultan (1856). The administration 
of the state revenues was managed by a government department 
known as the Bcit-ul-Mal or Maliyd, terms generally employed 
throughout Islamic countries since tlie commencement of Islam. 
But the entire dnancial authority resided in the sultan as keeper, 
by right, of the fortune of his subjects. The public revenues were 
passed under three principal denominations ; (i) the jiublic treasury; 
(2) the reserve, into which was paid any surplus of revenues over 
expenses from the treasury ; (3) the private fortune (civil list) of the 
prince. Expenditure, as under the Seljuk sultans, was defrayed 
partly in cash, partly in “ assignations (hamU). 

The 0.smanli sultans, as also the Mamelukes and the Scljuks, 
were accustomed to give largesse to their military forces oti their 
accession to the throne, or on special occasions of rejoicing, a 
custom which still is practised in form, as for instance on the first 
day of the year, or the birthds^ of the I’rophet (mevlM), Largesse 
was especially given on the field of victory, and was, moreover, 
liberally distributed to stifle sedition and mutiny among the tnxips, 
the numerical strength of which was continually increased as the 
empire enlarged its borders. This vicious system, grafted as it was 
upon an inefficient administration, anti added to tlic weight of a 
continually depreciated currency, debased both by ill-advised 
fiscal measures and by public cupidity, formed one of the principal 
causes of the financial embarrassments which assailed the treasury 
with ever increasing force in the latter part of the lOth and during 
the 17th anti i8th centuries. The Turkish historian, Kutchi Bey 
attributes the origin of the decline of the empire to the reign or 
Suleiman the Magnificent (1520-1566), when the conversion of many 
emirtyd lands into vaftufs was effected, and the system of farming 
out revenues first introduced. Impoverislied by these different 
causes, as well as by prodigal extravagance in interior expenditure, 
by shameless venality among the ruling classes, and by continual 
wars, of which the cost, whether they were successful or not, was 
enormous, the public treasury was frequently empty. So long as 
the reserve was available it was drawn upon to supply the void; but 
when that also was exhausted recourse was had to expedients, 
such as the borrowing, or rather seizure, of the vakuf revenues (1622) 
and the sale of crown properties; then ensued a period of barefaced 
confiscation, until, to restore public confidence in some measure, 
state budgets were published at intervals, viz. the partial budget 
of Ainy-Ali (in 1018 or a.d. 1609), the budget of Ali Aga (in 1064, 
or 1653) and that of Eyubi Effcndi (in 1071, or 1660). At this time 
(1657-1681) the brilliant administration of the two Kuprilis 
restored temporary order to Ottoman finance. The budget of 
Eyubi Effencii is particularly interesting as giving the statement 
of revenue and expenditure for an average year, whereas the budget 
of Ainy-Ali was a budget of expenditure only, and even in this 
respect the budget of Eyubi Effendi is far more detailed and 
complete. The budget of Ali Aga is almost identical with that 
of Eyubi Effendi, and is worthy of special note for the conclusions 
which accompanied it, and which although drawn up 250 years ago, 
described with striking accuracy some of the very ills from which 
Turkish finance was suffering throughout the reign of Abd-ul-Hamid. 

Apart from unimportant modifications, the form of the budget 
must have remainea unchanged until the organic reforms of Selim 
III., while its complete transformation into European shape dates 
only from the year 1278 (1862), when Fuad Pasha attached a regular 
budget to his report on tbe financial situation of the empire. Since 
that time there nad been no further change worth noting until the 
^'new r^ime" was established in 1908. Although the publication 
of the budget had only taken place at very irregular intervals, it 
must also observed that the published budgets were by no means 


accurate. From the time of Eyubi Effendi until the end of the grand 
vizicrate of Ibrahim Pasha (1730), the empire experienced periodical 
relief from excessive financial distress under the series of remarkable 
grand viziers who dirc?ctcd the affairs of state during that lime, 
but the recovery was not permanent. Ottoman arms met with 
almost systematic reverses V l)oth tlie ordinary and the reserve 
treasuries were depleted; a proposal to contract a foreign loan 
(^7®3) came to nothing, and the public debt {duyun-t-umumiyi) 
was created by the capitalization of certain revenues in the form 
of interest bearing bonds (sehims) issued to Ottoman subjects 
against money lent by tliom to the state (1785). Then came forced 
loans and debased currency (1788), producing still more acute 
distress until, in 1791, at the close of the two years' war with Kussia, 
in which the disaster which attended Ottoman arms may bo largely 
ascribed to the penury of the Ottoman treasury, Selim III., the first 
of the " reforming sultans," attempted, with hut little practical 
success, to intr(»duce radical reforms into the ailministrative organiza- 
tion of his empire. These endeavours were continued with scarcely 
better result by each of the succeeding sultans up to the time of the 
Crimean War, and during the w^hole of the period the financial 
embarrassment of the empire was extreme. Partial relief was sought 
in the continual issue of debased currency {beshlik, altilik and their 
subdivisions), of which the excess of nominal value over intrin.sic 
value ranged between 33 and 97 %, and finally paper money (kaimi) 
which was first issued in 1839, bearing an interest of 8%, reduced in 
1842 to 6%, such interest being paid on notes of 500 piastres, but 
not on notes of 20 or 10 piastres, which were issued simultaneously. 
Finally, usage of paper money was restricted to the capital only, 
and in 1842 this partial reform of the paper currency was followed 
by a reform of the metallic currency, in the shape of an issue of gold, 
silver and copper currency of good value. 1'he gold coins issued 
were 500, 250, 100, 50, and 25 piastres in value, the weight of the 
loo-piastre piece (Turkish pound), 7*216 grammes, •9n)jf fine. 
The silver coins were of 20, 10, 5, 2, i and ^ piastre in value, the 
lo-piastrc piece weighing 24*055 grammes, *830 fine. The copper 
money was in pieces of a nominal value of 40, 20, 10, 5 and i paras, 
40 j>ara.s being equal to i piastre. In 1851 further attempts were 
made to withdraw the paper money from circulation, but these were 
interrupted by the ('rimean War, and the government was, on the 
contrary, obliged to issue notes of 20 and to piastres. Finally, at 
the outbreak of the Crimean War Turkey was assisted by her allies 
to raise a loan of ;(;3,ooo,ooo in London, guaranteed by Great Britain 
and France; in 1855 an organic law was issucfl regulating the budget, 
and in the same year a second guaranteed loan of 5,000. 000 was 
contracted in Great Britain. In 1857 interior loan 01 150,000 
purses in bonds {esham-i-mumiagd)^ repayable in three years and 
bearing 8 % interest, was raised ; the term of repayment was, how- 
ever, prolonged indefinitely. In the same year another series of 
bonds (hazind tahvili), bearing 6% interest, and repayable in i86r, 
was issued; in 1861 the term of reimbursement wa.s prolonged until 
1875. In 1858 a third loan was contracted in Great Britain for 
^5,000,000, and thereafter foreign loans followed fast on one another 
hi i860, 1862, 1863, 1864, X865, 1869, 1872, 1873 and 1875, not to 
mention the two Egyptian tribute loans raised on Egyptian credit 
in 1871 and 1877. In 1859 the settlement of palace debts gave rise 
to the issue of i ,000,000 purses of new interior bonds {esham-i-jedidS) 
spread over a period of three years, repayable in twenty-four years, 
and bearing interest at 0%. Further 6 % Ijontls, repayable in ten 
years, and styled serguiSf were issued in the same year. Seeing the 
rapid increase of the financial burdens of the state, a commission 
of experts, British, French and Austrian, was charged, (1860) with 
setting the affairs in order, and with their assistance Fuad Pasha 
drew up the budget accompanying his celebrated report to the sultan 
in 1862. Meanwhile kaimd was being issued in great quantities 
(about fio,ooo purses a month) and fell to a discount (December 1861) 
75 %* further sehims were issued, and these and the 

loan of 1862 (^8,000,000) were devoted to the withdrawal of the 
kaimi. Later, however, the kaimi was again issued in very large 
amounts, and the years succeeding 1873 up to the Russian War 
(1877) presented a scarcely interrupted course of extravagance and 
financial disorder, the result of which is described below. 

The Budget was supposed to be drawn up according to an excellent 
set of regulations sanctioned by imperial decree, dated the 6th of July 
1290 (1875), of which the first article absolutely prohibited the 
increase, by tlie smallest sum, of any of the expenses, or the abandon- 
ment of the least iota of the revenues fixed by the budget. Under the.se 
regulations the revenues were divided into two categories, viz. the 
direct and the indirect. The first category included the " imposts " 
properly so called, the fixed contributions (redevances fixes) to be 
paid by the " privileged provinces," and the military exoneration 
tax. in the second were comprised tithes, mine-royalties, forests 
and domains, customs, sheq>-tax, tobacco, salt, spirits, .stamps 
and " various." The expenses were also divided into two categories 
— (i) " periodic and fixed " expenditure, which admitted of neither 
reduction nor delay; and (2) the credits allowed to the various 
departments of state, which might be increased or diminished 
according to circumstances. The expenditure of the first category 
was made up of the service of foreign loans, of the general debt, 
of the dotations replacing ziamet and timarat (military fiefs) ar.d oi 
fixed contributions such as vakufs. In the second category were 
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included the imperial civil list, the departments of the Sheikh-ul- 
IslamUt and of religious establishments, the ministries of the interior, 
war, finance, public instruction, foreign affairs, marine, commerce 
(including mines and forests), and public works, and, finally, of 
the grand master of ordnance. For every province (mlayet) a 
complete budget of receipts and exp^diture was drawn up by its 
defterdar (keeper of accounts) under the supervision of the vali 
(go^'erno^) ; this budget was forwarded to the minister of finance, 
while each state and ministry of department received communica- 
tion of the items appertaining to it. Each ministry and department 
then sent in a detailed budget to the Sublime Porte before the end of 
November of each year. (The Turkish financial year is from tlic ist 
of March to the 28th of February o.s.). 'i'lic Sublime Forte for- 
warded these budgets, with its own added tliereto, to the minister 
of finance, who thereupon drew up a general budget of receijits 
and expenses and addressed it to the Sulilime J'ortc before the I5tli 
of December. This was summarily cotLsidered by the council of 
ministers, and then referred to the budget commission, which was to 
be composed not only of State functionarie.s, but of private persons 
“ worthy of confidence, and well versed in financial matters," 
and which was invested with the fullest powers of investigation 
and inquiry*. The report drawn up by the commission on the 
results of its labours was submitted to the Council of Ministers, 
which then finally drew up a general summary of the definitive 
budget and submitted it b}” mazbata (memorandum) for the imperial 
sanction. Wlien this sanction had been accorded the budget was 
to be published. The remaining regulations set forth the manner 
in which extra-budgetary and extraordinary cx])cnses were to be 
dealt with, and the manner in which the rectified budget, .showing 
the actual revenues and expenditure as proved at the close of the 
year, was to be drawn up with the assistance of the state accounts 
department {divdn-i-mouhasseb&t). This rectified budget, accom- 
panied by an explanatory memorandum, was examined by the 
Dudget commission and the Council of Ministers, and submitted for 
the imperial sanction, after receiving which it was ordered that both 
be puDlished. Special instructions and regulations determined 
the latitude left to each department in the distribution of the credits 
accorded to it among its various heads of expenditure, the degree 
of responwSibility of tlie functionaries within each department, and 
the relations regarding finance and accounts between each department 
and its dependencies. These regulations provide carefully and well 
for all contingencies, but unfortunately they were only very ))artially 
carried out. It may indeed be said that it was only the previsionary 
budget (anfflied, the estimates) that received any ajjproximately 
proper care on the lines laid down, while the rule that both the i 
estimates and the definite budget (at the clo.se of each year) should 
be published was almost wholly honoured in the breach’; until 1909. 
when the Constitution had been rc-i*!«.tablished, the budget had only 
twice been published, in 1880 and 1897, since the regulations were 
put into force. Not only were the budgets not published, but no 
figures whatever were allowed to transjiirc in regard to the tnie 
position of the Turkisli treasury — which laid the accuracy of even 
the limited number of budgets jnibli.shed open to susiucion’. 

All this has now been changed, and the above regulations arc 
con.scientioiisl;/ carried out with the differences in procedure 
necessary for compliance with constitutional methods, and with 
the submission of the Budget to the houses of parliament. The 
Budget is now published in full detail, and that for the year 1326 
(1910-T9T1), with the explanatory memorandum which i)rcfaces 
it, i.s an admirable work, mercilessly exposing the financial short- 
comings and sins of the previous system, ( r rather want of system, 
while unshrinkingly facing the difficulties which the pre.sent 
government has inherited. The account thus presented to us of 
what the previous confusion was, underlines and attests the 
summary exposition of it given in the last edition of this work. 
It was there stated that, on the most favourable c.'^timate, 
the normal deficit of the Turkish treasury was £72,725,000 
(upwards of £Ti,7oo,ooo below the truth as now declared), 
and the following observ’^ations were appended : — 

“ This budget represents the normal situation of Ottoman finance ; 
it does not tally with the budget published in 1S97, which was 
prepared with a special object in vi(*w, and was obviously full of 
inaccuracies, nor indeed docs it agree with figures which could be 
officially obtained from the Forte. It is, however, compiled from 
the best sources of information, and it exaggerates nothin v. The 
formidable deficit is mot principally in three way.s. (i) By leaving 
the salaries of state oHicials and tile army unpaid. In many parts 
of the empire the soldiers rarely receive more than ci jit months' pay 
in the year, although in Constantinople the arrears arc not so large. 
The reverse is the case with the civil officials, whose salaries in the 
provinces arc paid more regularly than in Constantinople, owing to 
their being charged on the proN'incial budgets; the average arrears 
are from two to three months in C.onstantinople, and from one to 
three in the provinces. The arrears in civil and military salaries 
average annually about £T 1,750, 000. (2) By means of loans, both 
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public and from individuals. By financial expedients of this kind 
payments were effected by the treasury in fifteen years (188x^x896) 
amounting to ;£Ti 1,666,000, or at the rate of nearly ;£T8oo,ooo per 
annum. {3) I^y anticipating the revenues of future years, This is 
the method so frankly condemned by Ali Aga, as was seen above, in 
J 653. Delegations {havale) are granted on the provincial treasuries for 
one or two years in advance, sometimes for a series of years, in order 
to pay pres.siiig debts too heavy to be met in a single payment. No 
I'tcttcr description of the financial distress and disorder of the empire 
can be given than that .set forth in the official report of the budget 
commission of 1888. ‘ H has hitherto been considered necessary, 

owing to financial embarrassment, to commence financial years with 
unbalanced budgets. Later, without taking into consideration the 
eiicclive amounts in cash at the disposal of the vilayets, considerable 
sums were drawn upon them, by means of havales, out of proportion 
to their capacity. For these reasons, during the last two or three 
months of the financial year, the vilayets have not a para to remit 
to the central administration, and it has been considcrctf imperatively 
necessary to draw on the revenues of the following vear. Thus, 
especially during the last Iw o years, urgent extraordinary expenses 
have iKJcn perforce partially covered by the proceeds of the 
ordinary revenues, the revenues of 1303 (1887) were already 
con.siderably anticij)ated in the cour.se "of 1302 (188O). The 
former year naturally felt the effect of this, and' the tithes which 
should liave been encashed in the last months of the year were 
discounted and spent several months in advance. Moreover, in 
order to meet lo some extent the deficit arising as well from the 
accumulation of arrears of state departments since 1300 (1884) as, 
lo a large degree, from gross deficiencies due to the neglect of the 
civil officials of the government lo encash the revenues — to meet, 
further, the needs of the central administration, and above; all, the 
urgent military expenses of the empire, and to provide a guarantee 
for bankers and merchants in business relations with the government 
and the treasury, part of the revenues of 1 304 were perforce spent in 
1303.' Thi.s commission proved the deficit of the year to be 
;fT4, 370,000. It set out also at length the very defective and dis- 
orderly condition of the state accounts. During the finance ministry 
of Agop Pasha (1889 to 1894) a good deal was done to set matters 
in order, but most of the ground then gained has since been lost." 

To this may he added a short extract from the Explanatory 
Preface to the Finance Bill for the year 1910-191 1 . After point- 
ing out the immense difficulties which he had had to encounter 
owing to the absence of any regular accounts, and above all of 
any of ** those statistics which (constitute the soul, indeed the 
very life, of a public* administration./^ and that it was therefore 
impossible for him to pretend that he had been able to free him- 
s(df altogether from the effects of the past, the minister continues, 
“ every lime we ha\'c endeavoured to have recourse to the previous 
elements of appreciation, we found ourselves faced by the chaos 
which chr.racterized former years. Wc have sometimes ascer- 
tained things so strange that we cannot forbear expressing our 
astonishment at the idea that a great power such as ours could 
maintain itself under such conditions.*’ M. Ch. Laurent, the 
financial adviser to the Turkish government, stated in a lecture on 
Turkish Finance, delivered in Paris on the 22nd of April 1910, 
that the Ministry of Finance has now been largely reorganized. 
Officials, he says, with grand titles and no responsible duties have 
been abolished, and departments with responsible chiefs created.- 
The agents of the finance ministry, instead of being mere clerks, 
are now employed in ** the assessment and collection of taxes, 
the control of expenditure, the preparation and execution of ttie 
budget, the estimates of the necessary cash required at different 
points of the empire — all that, in fine, constitutes the 
real financial administration of a great empire.” Laurent 
points out that direct taxes furnish 54 % of the revenues of 
the empire, that agriculture is accordingly very heavily taxed, 
and that the tax on realty is both excessive and unfairly 
administered. The summary history given above of the origin 
of the system of taxation prevailing in Turkey explains how 
this came about. Reform of this system, and, fuitiier, very 
necessary reforms of the methods of collection of the wines 
and spirits revenue (which is protection turned upside down, 
the home-growers being far more heavily taxed than im- 
porters), and of the customs (in which almost every possible 
administrative .sin was exemplified), were also undertaken. 
Three bills, moreover, were presented to parliament, the 
first regulating Public Accountancy, the second regulating the 
Central Accounts Department, and the third the service of 
the Treasury. By this last the centralization of receipts and 
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expenditure and the movement of funds in the provinces were 
to be confided to the Imperial Ottoman Bank, which extended 
and perfected its own organization for the purpose. 

Passing now to the examination of the budget, it should be ob- 
served that the method of estimating the revenues — a matter of great 
difficulty owing to the previous want of method — ^is described by 
Laurent as follows : “ For every nature of receipts the total effective 
collections for the nve last known years were set out, the averages 
were taken of these, and the increase or decrease of the yearly average 
of those same years was worked out and added to or deducted from 
the figure previously obtained. The only exception made to this 
rule was in the case of revenues showing a yearly increase, such as 
Post Office revenue, tobacco, salt, for which were taken the figures 
of 1323 (1907) increased a certain average.'" The expenditure 
was arrived at in the manner previously described — ^and when the 
general budget came to be made up the severest pruning was found 
necessary, the original demands of the various ministries and depart- 
ments having resulted in a deficit of upwards of ;£T9, 000,000. It is 
thought better here, for the sake of clearness, to reserve observations 
on revenues specially assigned to the international administration 
of the Ottoman Public Debt, and on the expenditure of that adnunis- 
tration, and to deal with that sulijcct separately, while, however, 
including the total figures of both in the general figures in order to 
reproduce exactly the totals shown in the budget of the empire. 
The principal items of revenue and expenditure are as follows, the 
figures being taken from the piiblished budget above-mentioned. 

Revenue. Direct Taxes} — The tax on realty (verf^hi) is estimated 
to yield ;fT2,599,420. Duties on profession {temcHu) consist (a) of a 
fixed duty leviable at rates declared in a schedule forming part of 
the special law (Dec. 8, 1907) regulating the tax, and (b) of a propor- 
tional duty at the rate of 3 % on the value of buildings occupied by 
companies or individuals in the prosecution of their lnisinc.ss ; of 3 % 
on salaries (subject to certain deductions) of employes of such 
companies and individuals; and on government contractors and 
revenue farmers, at the rate of 3 % of 10 % of the value of contracts 
filled and of revenues farmed. The law is defective and unfair in 
its incidence, and it is not applicable to foreigners. The government 
promised in 1910 to remedy the law with the assent of the Great 
Powers, and, if successful in its negotiations, to present an amended 
law. The duties are estimated to produce jiT393,io7 ; other profes- 
.sional duties jfTi 10,887 — together )tT503,994. A Military Kxemera- 
tion tax " is levied on male Ottoman subjects between the ages of 
15 and 75 to the amount of ^750 for 135 persons — certain exceptions 
such as priests, religious orders, are allowtid. 1'hc estimated 
revenue from this source is ^^Ti. 289. 61 2, “ Prestations " are pay- 

ments in lieu of services (apart from military service) to the state, 
such as maintenance of highways, &c. — in effect, purchase of exonera- 
tion from forced lalx>ur. The.se dutio.s vary in different parts of the 
empire ; in the vilayets of Constantinople. ‘ Bagdad and Adrianoplo, 
and in the sanjaks of liigha and Tchatalja the day’s work is calculated 
at 5 piastres (about iid.); in the vilayets of Aleppo, Trebizond, 
Angora, lannina, Konia, Sivas and Kastamuni at 4 piastres (about 
gd.) ; and in most other parts of the empire at 3 piastres (about 7d.). 
These taxes were formerly levied either in cash or in kind : it has now 
been decided to levy them in ca.sh only, although this change was 
expected to cause some arrears. Allowing for these, the estimated 
revenue is ;£T553,938. The " tax on sheep, camels, buffaloes and 
hogs ” (aghnatn, meaning literally “ sheep,’* but for taxing purposes 
the other animals are included under the same name), formed origi- 
nally part of the “ tithe." It was transformed long since into a fixed 
amount per head of the animals taxed, which amount varies accord- 
ing to the region in which the tax is levied, the highest tariff being 
in the sanjak of Jerusalem (7^ piastres) and the lowest in the Yemen 
fi piastre). The estimated receipts are, from sheep ;f,T 1,790, 72a, 
from camels and buffaloes £7144,520, and from hogs £78890, 
or together £71,814.152. " Tithes** are the direct «lesccndant of 

the kharaj already alluded to above. It should here be noted that, 
from the fiscal point of view, the reforms instituted at the commence- 
ment of the 19th century may be summarized thus. In permanent 
remuneration of certain services to be rendered to the state, the 
sovereign assigned to civil or military functionaries territorial 
regions for the puiyose, and with the power, of collecting land taxes 
‘.mposed by Mussulman and Imperial law, i.e. the kharaj or tithe, and 
transfer and succession dutie.s. The tithes were originally ba.sed on 
one-tenth of the agricultural produce of the country, but this propor- 
tion was gradually raised under the euphemistic pretence of ’^public 
instruction," but really, under financial pressure, to 12 % and again 
in 1900 for military " equipments " (TejMzSLt-i-'Askeriyeh) by a 
further J % to 12 J%. Tlus last surtax, which produces about 
^90,000 per annum, was specially affected to a loan, known as the 

TejhIz3.t-i-’Askerieh of 1905," of £72,640,000, by virtue of a con- 
tract between the government and the Deutsche Bank (April 17, 

^ It should be noted that the classification of the revenues included 
respectively under the " direct " and " indirect " categories has now 
bcOT quite properly changed, the sheep-tax, tithes, mining royalties 
and forest royalties being comprised under " direct taxes " : stamps 
and registration duties are placed in a special category, ana salt and 
tobacco under " monopolies." 


*905). The estimated receipts from the " Tithes " (including 
tobacco and silk, both h>*^^othccated to the Public Debt Administra- 
tion) are £76,731,107. The remaining taxes under the category 
“ direct " are the forcst-ducs (generally speaking 15 % of the value 
of wood cut), estimated to produce £7130,094; tlie mining dues 
(being a fixed duty of 10 piastres j>er 10,000 sq. metres of the super- 
ficial area covering the mine, and a proportional duty varying from 
I % to 20% of the gros.s value ol metal contained in the ore, accord- 
ing to the kind ol metal and the nictliod of extraction of the ore), 
£745,141; and tax-papers {Teckeres), £758,434. The total " direct 
taxes " (inclusive of tobacco and silk tithes) are tlius estimated to 
amount to £713,725,892. 

Section 11. of the budget is composed entirely of revenues from 
stamp-duties. Of these, commercial stamps are among the revenues 
specifically hypothecated to the l^lbiic Debt Administration, 
£T.|6 o, 079; the others, consisting of legal stamps of various kinds, 
registration and transfer-duties, d*c., are estimated to produce 
£7653,373, forming a combined total of £71,113.452. 

Under Section 111. fall the "indirect contributions" as now 
reclassified. The first revemue specified among these in the budget 
is that accruing from the wine and .spirit duties, which is again among 
those assigned to the Public Debt, £7283,079, Licences for sale of 
Tuinbeki. a variety of Persian tobacco used for the narghile, £72046. 
By far the most important " indirect " revenue is that produced by 
tlie customs, consisting of import, export and transit duties, and 
various unspecified reccijits. Under the old commercial treaties 
which lapsed about 1890— -but which have been maintained " pro- 
visionally " in force until one or other of the great powers consents 
to set a term to the negotiation of fresh treaties — an ad valorem duty 
of 8 % was impo.sed on all articles imported into the 'Furkish empire. 
In 1905 financial resources had to be found for the special admini.stra- 
tion of the three European vilayets as insisted upon by the powers, 
and to this end the Porte initiated negotiations with the latter to 
increase the import duties by 3 %. As is usual in Turkey, this 
opportunity was seized for the demand of redress of grievances by 
such powers as considered they ha<l any, and the negotiations were 
protracted until July 1907, when France finally gave in her adhesion. 
Since then the import duties have been collectctl at the rate of n % 
ad valorem under the sujHTvision of the l*ublic Debt Administration, 
the bomlholders having certain rights, under the decree of Muharem, 
described below, over any increase of rcvemu* arising from modifica- 
tion of the commercial treaties. By the provisions of the " Annex 
Decree," also described below, tlirec-quarters of the additional 
revenue is assigned to the 1'urkish government, and one-quarter 
to the Public Debt Administration, to swell the sinking-fund. 
Fresh negotiations were al.so undertaken to increase the import- 
duties by a further 4 % in order to balance the deficit shown 
in the budget. In the year 1910-1011 the import duties were 
e.stimatcd to produce £73,980,395, the transit duties £720,276, 
and the export duties (i' % ad valorem, which it wa.s hoped 
the government might soon afford to abolisli) £7168,993 — total 
customs revenue, £74,217,752. The remaining " indirect contribu- 
tions " are port and lighthouse dues, £7148,426. Sanitary taxes, 
£720,519, and fisheries and sporting licences affected to the service 
of the public debt, £7153,990. The? revenues figuring under " in- 
direct contributions thus reach a total of £74,825 812. 

Monopolies form Section 1 V. of the budget, and include in the first 

E lace the salt revenue (£71,227,750), which is assigned to the Public 
►ebt Administration, and tobacco revenues, of which the larger part, 
£7865,737, is assigned to the .same administration, the total (includ- 
ing share of TumbSki profit) producing £To65,754; the remaining 
monopolies are ; fixed payment from the Tiimbeki Company, 
£740,000; explosives, £7106,323; seigniorage (Mint), £710,466; and 
posts and telegraphs, £7912,129, The " Monopolies'" thus render 
a total revenue of £73,262,424. 

Section V. includes receipts from commercial and industrial 
undertakings belonging to the state, 1'hcse are the Hejaz railway, 
£1*152,000; the Dolma- BagtehC gas-works, £l'59,i3o; technical 
school, /T8536; the Tigris and Euphrates steamships, ;fr62,5i3; and 
mines (Hcraclea coal and other), £7120,710; forming a combined 
total of £1*402,889. 

Section VI. is composed of receipts from " State Domains," of which 
a large proportion was formerly included in the civil list. Under 
the depo.sed sultan the Civil List Administration had encroached 
in every direction not only on the revenues properly accruing 
to the state, but upon private and upon state property in most 
parts of the empire. Thus it is explained in the preface to the budget 
that the revenues " proceeding from the deposed sultan " arc not 
classed together under one heading, but that they have been 
apportioned to the various .sections under which they should fall, 
" whether taxes on house property or property not built upon, 
tithes, aghnam, forests, mines, cadastre, sport, military equipment, 
private domains of the state, various receipts, proceeds of sales, 
rents" — a truly comprehensive list which by no means set a 
limit to the private resources of Abd-ul-Hamid II., who looked upon 
the customs also as a convenient reserve on which he could, and 
did, draw when his privy pur.se was short of money. Apart from 
the sources or revenue specified above, of which the amounts 
actually transferred from the civil list arc not stated, Section VI. 
is estimated to produce £1513,651. In the previous budget there 
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had been a special heading, ” Proceeds of Domains transferred from 
the Civil List/' estimated to produce ;fl'62o,233, which may have 
been intended to include all the various receipts above enumerated. 

Section VIL, formed of the tributes of dependencies of wWch the 
two principal arc the Egyptian, ;fr765,ooo, and that of Cyprus, 
£rt02,5go (assigned to the public debt), comprises a total revenue of 
1 , 3 1 6. Finally, various receipts of which the principal separately 
specified are government share of railway receipts (Oriental railways 
and Smyrna-Cassaba railway), ;fT2oi,7io, and “subscriptions" 
for the Hejaz railway, ;^r264,()oo, form Section VIII, 

The total revenues of the empire are thus estimated to produce 
£725,848,332, and seeing the careful and moderate manner in 
which the estimates have been framed, this may be looked upon 
railier as a minimum than a maximum. The minister of finance 
stated in his budget speech to parliament, delivered on the 23rd 
of April 1910, that tlie revenues for tlie year 1909-1910, which 
had been estimated to produce £725,000,000, had as a matter of 
fact produced £726,500,000. 

Expmditure. Ministry of Finance . — The first item of expendi- 
ture shown in the budget is the service of the public debt, amount- 
ing to £78,288,394. The Public Debt Administration plays so 
considerable a part in the finances of the Ottoman Empire, and its 
history is of such importance, tliat a special section of this article 
will be devoted to it below. Under the budgetary heading 
Public Debt ” is included, as it should be, all expenditure in 
connexion not only with the public debt proper, but also with 
advances from banks and others, railway guarantees, an account 
of which will also be found below, and all capitalized liabilities, as 
far as known, contracted by the state. 

It is explained in the preface to the budget that one of the abuses 
of the previous regime had been to obtain advances from credit 
establishments at liigh rates of interest varying from 7 % to 9 %, 
when it was found impossible to issue a public loan. The rates on 
these advances have now been generally reduced to 0 % with the 
excex)tion of that on the advances from the lighthouse administra- 
tion, which refused to allow any reduction below 7 %. In tlic years 
1908-1909 the advances were reduced by ^088,000, in addition to 
repayments allowed for in Uie budget, anef the credit agreed for the 
year 1909-1910 is as comi)arcd with ^Ti, 160, 000 for the 

previous year. In the year 1910-1911 the outstanding advances 
were to be so far paid off that tlie credits to be opened under this 
head would be still further reduced by £7500,000. 

The civil list has been reduced to tlic definite amount of £T443,88o, 
which, without the consent of parliament, cannot be increased. ! 
The sultan receives an annujil allocation for himself and household 
of £T240 ,ooo, the crown prince one of £T24,ooo, and a sum of 
/Ti 53,000 is assigned to the Imperial princes and the sultanas. 
The deposed sultan was allowed £T 12,000 a year, and a similar 
amount was set aside to provide dowries for two sultanas who 
were just about to be married. The debts of the former are stated 
in the preface to the budget to be very large, and as pa\micnts are , 
efiected fresh creditors present themselves with undeniable vouchers 
in their hands, cau.sing much embarrassment to the minister of 
finance ; no figures, however, are given. The Finance Bill provides 
that these debts are to be paid out of supplementary credits. 

Under the reformed constitution every senator is entitled to a 
salary of £Tioo per month, any remuneration which he may receive 
from the government for other services to be deducted from the 
senatorial allowance which, however, it may of course exceed. 
Deputies are allowed £T3oo for each session of parliament, and £T50 
per month in addition should the session exceed its legal duration. 
They arc further allowed travelling expenses from and to their 
constituencies on the basis of rules governing journeys of function- 
aries receiving a monthly salary of £150. The amount reserved in 
the budget for these purposes is £Ti8i ,871. 

The ministry of finance absorbs £12,989,600. In this are in- 
cluded the expenses of tlie administration of both the central and 
provincial departments of the finance ministry, tlic mint, charitable 
allowances, expenses and presents in connexion with the holy 
cities (£Ti2I,4Io), pension funds of state officials (£1028,038), 
administrative allowance made to tlie agricultural bank (£1225,380), 
and various other expenses. Various administrative reiorms were 
in hand in 1910-191 1, by which it was expected considerably to reduce 
the credits demanded by the finance ministry—cspecially those 
in connexion with the holy cities. Special attention was called by 
the minister to the fact that the system of contributions of officials 
to the pension funds has been modified, the deduction from salaries 
being now 10 % instead of 5 and the contributions to the funds 
being made as to one-third by the treasury, and two-tliirds by the 
officials, instead of the reverse as formerly : the economy effected 
is about £T30 o,ooo. A credit of £1x7,124 is allowed for the 
central accounts department. The total credits for the ministry of 
finance arc, then, as follows: Ottoman public debt, £18,288,394; 
House of Osman. £1443,880; legislative corps, £Tx8x,e7i; 


treasury, £12,989,600 ; central accounts department, £Tx7,x24; 
forming an aggregate of £l'i 1,920,869. 

Indirect contributions, or more familiarly " customs,/ are allowed 
a credit of £1512,670. The minister of finance points out the 
immense importance of the thorough reorganization of the customs 
administration. The services of a first-rate English cx^rt (M 
R. F. Crawford) were obtained, and much has been done at Constan- 
tinople, but the provincial customs offices are still lamentably 
defective. These were immediately to be taken in hand, and 
considerable sums are being voted for repairs of existing customs 
buildings and the construction of new buildings. The reforms 
already accomplished have resulted in a marked increase in the 
customs revenues. 

Posts and telegraphs, which absorbed a credit of £1'7®2,839 in 
i9io>'i9i I, liavc also long been in urgent need of extension and better 
administration. An additional credit of £l'90,ooo was granted, as 
compared with the previous year, and increased expenditure was 
foreshadowed for the future; on the other hand, it was confidently 
expected that the post office receipts would increase in far more 
rapid ratio than the expenditure. 

The ministry of the interior was estimated to reejuire £11,157,230. 
This sum covered “ immigration expenses," i.e. assistance given in 
settling Mussulmans immigrating from provinces detached from the 
Ottoman Empire. There can bt; no doubt that this expenditure is 
remunerative, since many rich regions of Asia Minor have long 
suffered from want of population. 

Military cxixinditure, including the three departments of war, 
is as follows : the army (excluding artillery), £18,280,452; ordnance, 
£r356,439; and gendarmerie, £11,694,778. As regards the first 
of these,' it is curious to observe that the budget decree of 1880 strin- 
gently limited the peace strength of the Ottoman army to ioo,ocx) 
men, “ including officers and generals," in order to put a stop to 
the rajiidly increasing military expenditure; but this was merely 
the expression of a pious wish, at a time when European financial 
good will was indispensable, that expenditure might be kept down. 
No real attempt has ever been made to observe the decree, and 
indeed observance has been impossible seeing the dangers which 
never cease to menace the empire. To some extent the real level 
of military expenditure has Ixjcn masked by the separation of certain 
payments into “ extraordinary " expenditure, a course which, it is 
understood, has not been followecl in the budgets of the " new 
regime," and which will not be revived. It should, however, be 
remarked that out of an " extraordinary " budget, which will be 
mentioned Hdow, sums of £1709,305 and of £127,827 were allocated 
to the ministry of war and the ordnance department respectively 
in 1909. It is not ex]>ccted that military expenditure can be much 
reduced, except in the direction of supply contracts, which have been 
the cause in the past of iniquitous waste of means. 

The otlicial budget shows a credit for admiralty exjicnditurc of 
£11,000,327, which is apparently less tlian that for the previous year 
by some £r22o,ooo. Tnis, however, is not a real decrease, salaries 
of functionaries not on the active list having been removed to the 
region of supplementary credits, as arc those of civil departments. 
As a matter of fact, the marine budgets of the two years arc almost 
identical. The vote of £T5oo,ooo a year for ten years for the re- 
construction of the Ottoman navy by " national subscription," as 
already mentioned, was not included in the official budget, nor 
was there any allusion to it in the prefatory memorandum. The 
minister of finance did, however, allude to it in his budget speech, 
(April 23, 1910), and stated that four destroyers purchased in 
Germany had been paid for from the national subscription only, 
without touching the ordinary state revenues. It should l)e added 
that the Greek War (1897) revealed to the sultan the decrepit state 
into which the Ottoman navy had fallen, and considerable “ extra- 
ordinary " expenditure — much of which was wasted — has been 
incurred since (and including) 1902 to put the least out-of-date 
warships into a serviceable condition. 

The ministry of commerce and of public works absorbed^883,i6i , 
a reduction of some /T 180,000 on the previous year. Tlie govern- 
ment acknowledges the unavoidable necessity of greatly extending 
and improving the internal communications of the country, but 
cannot sec its way to doing so satisfactorily out of the ordinary 
resources of the country. This question was being seriously studied, 
and it was hoped that a comprehensive scheme would be presented 
ere long. The Hejaz railway figures in the budget for £T55o,i8o, 
and it is explained that this will not only cover working expenses, 
but also the final completion of the line. 

Floating Debt—TYiis is really an accretion of undetermined 
liabilities which has been mdefinitely, and probably alternately, 
advancing and receding for a great number of years, and which 
no previous minister of finance, or Turkish government, had the 
courage to face. Now and then it has been dealt with piecemeal, 
when some particular class of creditors has become too pressing, 
but it is more than probable that the piece got rid of ^ be^ 
more or less rapidly replaced by fresh liabilities occs^ioned by 
budgetary deficits, or by the mere accumulation of interest on 
debts allowed to run on. 
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In March 1897 the floating debt waa calculated by a financial 
authority in the Fortnightly Review to amount to upwards of 
/r55,ooo,ooo, which might be compressed to /25, 000, 000 since a 
large proportion was certainly composed of salaries in arrear and 
other items of a similar kind which the government would never, 
under any circumstances, make good. Laurent tells us that the 
present government having found it absolutely impossible to arrive 
at even an approximate estimate of this “ occult debt," recourse was 
had, in order to fix it, to the creditors themselves, and a short act 
of parliament was passed declaring all debts prescribed which should 
not be claimed by a fixed date. In consequence of this 560,000 
claims were received, and a first examination showed that the aggre- 
gate amount reached by these claims was not less than ;fT 13,000 ,000. 
Considering the dilatory methods of Orientals, even when they arc 
creditors, it is doubtful whether this sum adequately covers the whole 
of the claims outstanding, and it may be found difiicult, even for a 
parliament, to refuse claims which should equitably be admitted 
and which may be preferred later. High authority in Constanti- 
nople put the true amount of the floating debt in igio-iQri at the 
amount previously estimated, viz. 5, 000,000. No provision 
was then made in the budget to meet these liabilities, nor did the 
minister in his prefatory memorandum make any allusion to tliem; 
in his budget speech, however, he announced that a scheme for 
dealing with them would be presented with the budget for 1 91 1-191 2. 
Under the heading " Floating Debt " in the budget for 1910-1911 
are placed the advances before described. 

No other items in the budget csall for special remark, but in 
order that the information given may be complete, each head of 
expenditure is shown separately below, and the budget for 1910- 
1911, as first placed before the Turkish parliament, presents the 
following picture, from which it may be observed that the public 
debt absorbs 26 % of the revenue, war service 38 % and civil 
services 36 %. 


Expenditure. 


Public debt • . 

S, 2 si.^ 9 S 

Civil list , , . 

443,880 

legislative corps 

181,870 

Finance . . . 

2,989,600 

Accounts (central) 

17,124 

Customs . . . 

512,670 

Posts and telegraphs 

782,840 

Cadastre . . « 

109,820 

Grand vizierate • 

25.096 

Council of state • 

33.”S" 

Interior . . . 

1,157.230 

Public security . 

400,405 

Foreign affairs « 

213,400 

War 

8.»8 o ,453 

Ordnance . • • 

356,440 

^ndarmerie . . 

I. (.94-778 

Marine .... 

1,000,328 

Sheikh-ul-Islamfit 

483.341 

Justice .... 

751,580 

Ihiblic instruction 

744,086 

Forests, mines and 

agriculture . . . 

370,520 

Public works and 

commerce . • , 

883,160 

Hejaz railway . . 

550,180 

Total . . ;fT30,270,246 


Revenue. 

(See above for details of general 
headings here given.) 

A' 

** Direct contribu- 
tions*' .... 13,725,892 
Stamps and regis- 
tration duties . . 1,113,452 
Indirect contribu- 
tions " .... 4,825,812 

Monopolies • . . 3,262,424 

State undertakings, 
commercial and 
industrial . • . 402,889 

Doniains • • , • 5x3)651 

Tributes . • • • 871,3x6 

Various receipts . • 1,132,^6 


Total . , ;fT25,848,332 
Deficit • « ;£T4,42I,9I4 


Total . . ;fr3o, 270,246 


This deficit was increased, by the action of parliament, to 
g£T9>678,ooo. Almost immediately after the budget was drawn up a 
change of government took place, and largely owing to this fact the 
parliamentary budget commission introduced various modifications 
on the expenditure side of the account, which increased the estimated 
d^cit to the account just mentioned.^ The principal increase is 
due to the war departments, according to the budget speech of the 
ixiinister of finance (April 23, 19x0), although he states that some 


* On the 25th of June 1910 the chamber finally passed the budget 
for 1910-1911. The figures were as follows : — 

Ordinary expenditure, ^32,997,000; extraordinary ^enditure, 
iJT2,696,ooo; revenue ;fT26, 01 5, 000, leaving a deficit of 
which was brought up to over ;^x 0,500,000 by special credits 
ibr the pension fund, the payment of debts incurred by Abd- 
ul-Hamid and indemnities to officials. On the other hand, the 
minister of finance reckoned that the revenue would probably show 
an increase of ;^i,5oo,ooo, while about ;£T2,ooo,ooo of expenditure 
would remain undisbursed, which, with a reserve of ;fr2,ooo,ooo from 
1909^ would reduce the deficit to roughly ;fr5,ooo,ooo. 


increase is apparent in all departments. The actual figures of the 
increase are not, however, given. Exaggerated importance must 
not be attributed to the swollen deficit. The demands of the various 
dcp^tiuents of state had been much cut down, and according to the 
minister of finance's own statement much of the reduction was merely 
unavoidable expenditure deferred ; the fact that some of this expen- 
diture, which had been jealously scrutinized, was to be undertaken 
at once, meant that demands on future years would be relatively re- 
duced. A loan of 040, 000 was arranged with a German group, 
headed by the Deutsche Bank. This loan followed upon one of 
;^T4, 700,000 in i 9»8, and another of ^T;, 000, 000 in 1909 (of v/hich the 
service is provided by the revenues as.signed to the Russian War in- 
demnities amounting to ^350,000 per annum, of which payment has 
been deferred for forty years), the year 1909 having shown a realized 
deficit of about that amount — a condition of affairs which would 
appear alarming wore it not that the Turkish Empire was passing 
through absolutely abnormal limes, and was attempting to convert 
the unstable morass of disorder, inc])titude and corru])tion left by 
the previous system into a solid foundation for good /and orderly 
constitutional government. With the two previous loans above 
mentioned, 5, 500 ,000 capital liabilities were paid off, the work 
of reorganization had made considerable progress, and ;^2,ooo,ooo 
remained in hand at the beginning of 1910-1911 to continue it. 
As before stated reorganization was quickly followed by a marked 
increase of revenue, and it seemed probable that the forecast of the 
minister of finance that within a comparatively short lime that 
increase would amount to ^^5,000, 000 was not excessive. Nego- 
tiations were undertaken to increase the cu.stoms impart duties 
hy a further additional 4%. This measuro would produce about 
;£Ti,25o,ooo per annum. 

Further expenditure was voted in the course of 1909, to be met by 
an extraordinary budget. On the receipts side of this budget were 
comprised the Austrian indemnity for the annexation of Bosnia and 
Herzegovina (^.'2,500,000), cash and securities belonging to the 
deposed sultan (;^ri ,(>ot>,ooc)), sale of old guns (;/^'3oo,ooo), sale of 
lands and other property recovered from civil list encroachment.'j 
(P'908,000), and finally the unexpected balance of the proceeds of 
the 1908 loan (p'()55,ooo), the whole forming an aggregate total of 
;fT5,963,ooo, IL was intended to assign to the war department 
ifr3,8o^,9i8, to the grand master of ordnance P'358,108, to the 
admiralty p93,9i2, and to the ministry of finance P'2,443,202 for 
the payment of the war indemnities in Thessaly and other urgent 
liabilities, the estimated aggregate extraordinary expenditure thus 
amounting to jfr(),7oo,i40. Some of the assets above mentioned 
proved, however, not to be easily realizable. Ready buyers were 
not found for the state lands, and the sale of the cx-sultan's securities 
was disputed by the German Reichsbank with which they were 
deposited, while the government did not consider it good policy 
to sell the Anatolian railway shares, which it .seized at Yilcliz, so 
tliat only p'450,000 were encashed by the ministry of finance from 
these sources. Of the sums really received the ministry of finance 
expended some p'3, 000,000, in payment of the Greek indemnity, in 
repayment of pi, 000, 000 of advances to the treasury and by 
assigning the credit voted to the ordnance department, and it was 
stated that these payments exhausted the extraordinary resources 
so far as it had been possible to realize them. 

Collection of Taxes , — The Ottoman Empire possesses a very com- 
plete system of local self-government within certain limits. Every 
village or town district has :l kind of mayor (mukhtar) appointed by 
election and approved by the official provincial authorities, and a 
** council of ancients " whose members arc elected directly. The 
taxes are collected by means of the mukhtar s, termed for this purpose 
kabx'^umal (receiver of treasure), and under the supervision of gen- 
darmes specially named, termed tahsildar (collectors). 7'he official 
authorities provide lists of all the taxes to be collected to the tahsil- 
dars, who hand them, against formal receipt, to the kabe-i-mals. 
The latter are bound to pay in to the local authorities all sums 
collected in five days in town districts, and in fifteen days in villages, 
if under 1500 piastres; sums of 1500 pipistros and over are paid in 
at once. The tahsildars check the accounts of the kahz-umals^ and, 
if they discover peculation, send them at once to be dealt with by the 
chief official authorities of the caza (department) ; all the electors 
of a mukhtar arc, ipso facto, joint sureties for him. If the tax-payer 
declines to pay his due, he is brought before the proper authorities 
by the tahsildar) if he persists in his itjfusal, all his goods, except those 
indispensable for his dwelling and the pursuit of his trade, are sold 
by auction, without recourse to a judgment by tribunal. If he has 
no goods which may be seized, he may be summarily imprisoned for 
a term not exceeding 91 days : two imjirisonments for the same debt 
arc not permitted. The military exemption tax is not collected as 
above, but by the .spiritual chiefs of the variou.s rehgious 
communities. None of the above regulations apply to Constanti- 
nople, where no military exemption tax is imposeci, and where s^a- 
rate official regulations for the collection of taxes are in force. The 
system of farming out the revenues is admitted, and is almost 
invariably followed in the case of the tithes. When this is done, 
the revenues to be farmed are put up to public auction and sold to 
the highest bidder, provided he can prove himself amply solvent and 
produce sufficient sureties. Elaborate regulations are in force for 
this method of collection to secure the state receiving its full due 
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from the farmers, who, on the other hand, are entitled to full official 
assistance to enforce their rights. 

Assessment of Taxes,-— ¥ot the purposes of assessment the taxes 
may be divided roughly into two classes : (i) variable taxes; (2) non- 
variable taxes. Under the first head would be included proportional 
taxes dependent upon the value of the property taxed; under the 
second, taxes whose amount does not depend upon that value. The 
first class contains such revenues as the emlak verqhi~si (duty on 
realty), (tithes), temettu (professional tax), &c. In all such 

cases the taxable values are fixed by a commission of experts, some- 
times chosen by the tax-payers themselves, sometimes by the official 
authorities ; in all cases both tax-payers and autliorities are repre- 
sented on the commissions, whose decisions may bea]>pealed against, 
ill last resort, to the council of state at Constantinople, whose deci- 
sion is final. Revenues composing the second class such as the tapu 
(registration tax) do not vary, unless by special decree, and the 
assessment is automatic. 

The systems, both of assessment and collection, were equitable 
and far from oiqircssive in theory. In practice they left almost 
everything to be de.sired. The officials, already too numerous and 
underpaid, frequently, as has been stated above, found such pay as 
they had far in arrear. 'riicy were therefore naturally open to 
bribery and corruption, with the result that, while the rich often 
got off almost scot free, the poor were unduly taxed, and often 
cruelly oppressed by the tax collectors and farmers of revenue. In 
all departments there ensued, thus, an alarming leakage of revenue, 
amounting, it was credibly estimated, to quite 40 %. The new 
government energetically proceeded to remedy this state of affairs. 

International Administration of the Ottoman Debt.— In conse- 
quence of the piling up of the exterior public dcl)t a.s described 
above, it amounted after the issue of general debt ” in 1875 
to £7190,750,000, and swallowed up annually upwards of 
£Tio,ooo,ooo, or nearly half the revenue of the empire as it was 
then constituted. The revolt of various disaflcctod provinces 
brought matters to a climax; in September 1875 one-half of the 
service of the interest was suspended, paper (certificates known as 

Ramazans ” (since they were issued in the Arabic month of 
that name) being issued for that half in lieu of cash, and in the 
following March it was suspended altogether. After the war with 
Russia, in order to obtain credit from the Imperial Ottoman 
Bank and local financiers, who refused any further accommoda- 
tion unless their previous and further advances were amply 
secured, revenue.s known as the ** six indirect contributions ** 
were handed over to a committee of local bankers (by decree 
of Nov. 22, 1879), to be administered and collected directly 
by them. These six indirect contributions were the 
revenues from tobacco, salt, wines and spirits, stamps (com- 
mercial), certain .specified fisheries, and the silk tithe in specified 
provinces. Two years later, partly in view of the recommenda- 
tions of the Congress of Berlin, partly to overcome insuperable 
difficulties in obtaining any kind of credit, the sultan authorized 
the Sublime Porte to i.ssuc sin invitation to the various bond- 
holders’ committees in Europe to send delegates to Constanti- 
nople for the purpose of n(egotiating a resumption of payments. 
These “ committees ” were the ‘‘ Council of Foreign Bondholders ” 
for Great Britain, the Imperial Ottoman Bank and its ** gi'oup 
for France, Herr S. Bleichroder for Berlin, the Credit-Anstalt 
and its group for Au.stria-Hiingary, and the Chamber of 
Commerce and of Arts of Rome for Italy. The Dutch bondholders 
placed their interests in the hands of the British council. Russia 
declined to countenance the negotiations in any way. Delegates 
from the various committees a.ssembled in Constantinople in 
tlie early summer of 1881. The commission formed by them 
in conjunction with the delegates of the Sublime Porte is more 
generally known as the “ Valfrey-Bourke commission,’^ from the 
leading parts played by the Right Hon. R. Bourke (Lord Conne- 
mara), the British delegate, and M. Valfrey, the French 
delegate. The outcome of the negotiations was the issue of an 
imperial decree, known as l^e ** Decree of Muharrem,” owing 
to its bearing the da|jPt?!urkish style) of the 28th of Muhar- 
rem (Dec. 20) 1881. decree the outstanding capital of 

the exterior debt, to whicfai were added the Ramazan certifi- 
cates above mentioiiMf; and all interest fallen due, ^making a 
CTand total of £2 ^|^JRm,ooo, was scaled down to £106,437,234 
(£7117,080,958). V i On this reduced capital a minimum interest of 
I % was to be paid, the rate of interest to be increased by quarters 
per cent, as the revenues set aside for the service of the reduced 


debt permitted. For purposes of sinking fund the old loans 
were combined into four groups ; 1 ^oup i. containing the 1858 
and 1862 loans, with a reduced nominal capital of £77,902,259; 
group ii. the i860, 1863, 1864 and 1872 loans, with a reduced 
nominal capital of £711,265,153; group in, the 1865, 1869 and 
1873 loans, with a reduced nominal capital of £733,915,762; and 
group iv. the ** general debt,” of which tlie last issue was in 1875, 
with a reduced nominal capital of £748,365,236, and the “ lottery 
bonds ” (railway loan), with a reduced nominal capital of 
£715,632,548, the total of group iv. being thus £763,997,784. 
As security for the service of the new reduced debt it was provided 
that an international council should be formed, composed of one 
delegate each from the bondholders of the United Kingdom, 
France, Germany, Austria-Hungary, Italy and Turkey, and one 
representing the ** priority bondholders,” a term which will be 
explained later. On this council the Turkish government has 
the right of naming an imperial commi.s.sioner with “ consul- 
tative voice,” i,e. no voting power, but the right to express his 
opinion on the proceedings of the council, who would make all 
reports he considered necessary to his government. The govern- 
ment was empowered also to name controllers to whom all the 
accounts of the administration .should be open for in.spection on 
demand. In all other respects tlie council, provided that it kept 
within the limits of the laws the administration of which was 
entrusted to it, was to be entirely independent of the Ottoman 
government, free to appoint and dismiss its own officials from 
highest to lowest, and to carry on its administration on such lines 
as it thought best. Proposals made by the council for the modifi- 
cation and improvement of the existing laws and regulations 
which concerned it were to receive an answer from the govern- 
ment within six months; this provision has remained a dead 
letter. Any difference between the government and the council, 
if not possible of adjustment, was to be settled by arbitration. 

To this council, with those extended pow(‘rs was handed over the 
absolute administration, collection and control of the six indirect 
contributions " above enumerated, for the benefit of the bond- 
holders, and in addition, it was to encash for the same purpose 
bills on the customs, to be drawn half-yearly in its favour by the 
minister of finance, amounting annually to ;(;Ti 80,000, representing 
the tax on TumbCki (£T50,ooo) and the surplus revenue of Cyprus 
£Ti 30,000) ; and the Eastern Rumelian annuity, originally fixed at 
jfT245,ooo, but gradually reduced fiy force of circumstances, until 
after frequent suspensions of payment it reached in 1897 the level 
of £Txi4,ooo, and has, since the declaration of Bulgarian indepen- 
dence, been definitely stopped. In order to assist the young king- 
dom of Bulgaria, which could only with great difficulty and with much 
damage to its resources have found means to indemnify Turkey for 
this serious breach of treaty engagements, the Russian government 
intervened, and proposed as compensation to the Turkish govern- 
ment the deferment for forty years of the annual payment 
(;fT3.50,ooo) of the 1877 war indemnity. This proposal was accepted 
by the Turkish government, which undertook to continue the annual 
payment of /Ti 14,000 to the public debt administration until the 
extinction of the debt. The public debt council consented with 
good grace, although the minister of finance, by omitting to consult 
that council during the progress of negotiations, lost sight of the fact 
that a sum of £l'87,823 was due to the public debt administra- 
tion on account of arrears of the Eastern Rumelian annuity up to 
December 1887, and that a further sum of /T43o,74i was due by the 
Bulgarian to the Turki.sh government itself in "compensation for the 
Rustchuk- Varna railway under the Treaty of Berlin. As pointed 
out by Sir Adam Block, the representative of the British ana Dutch 
l>ondholdcrs, in his report for 190S-1909, the above arrangement 
would have been prejudicial to the bondholders had the public 
debt not been unified ** (as described below) since, however, as a 
result of that unification, the ceded revenues now produced a sum 
more than sufficient for the service of the debt, it was only the 
surplus of revenue reverting to the government which was affected. 
There were further handed over, under the Muharrem decree, to 
the public debt council, the tribute of Bulgaria, the amount of 
which has never even been fixed, but as compensation for which the 
tobacco tithe up to a yearly amount of £Ti 00,000 was ceded to the 
council on the san\e conditions as the “ six indirect contributions **; 
the proportional shares (generally known as the " contributive 

^ For simplicity's .sake, the lottery bonds having a special treat- 
ment different from that of the rest of the loans, these groups, when 
the new bonds of the reduced debt were exchanged against the old 
bonds of the original loans, became series ” thus : Series A, group i. ; 
series B, group ii. ; series C, group iii. ; ^series D, group iv. and lottery 
bonds. 
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parts *') of the Ottoman public debt to be borne by Bulgaria. Servia. 
Greece and Montenegro, which according to the Treaty of Berlin 
were to be adjudged by the representatives of the Great Powers 
at Constantinople, one of whom (the Russian) never succeeded in 
obtaining his instructions, and which therefore have never been 
hxed; and, finally, the excess of revenue resulting from a revision 
of the commercial treaties. The ceded revenues, exclusive of the 
" contributive parts *’ and the excess from commercial treaties, were 
estimated by wurkc, in his report to the bondholders on the decree 
of Muharrem, at 1,812,502 {;£Ti,993,8i8). A substantial reduction 
however, had to be made in favour of the 5 % *' priority bonds.*' 
which were bonds issued to the local banks before mentioned in 
satisfaction of their claims, and formed an annual first charge of 
;£T59 o,ooo on the whole of the revenues ceded to the bondholders; 
the capital amount of the " priority bonds " was ;iT8, 169,986, which 
was to be extinguished by 1906. Four-fifths of the net product of 
the revenues, after deduction of the first charge of ;£T59o.ooo, was 
to be applied to the service of the interest on the new reduced debt, 
and provided that the four-fifths were sufficient to allow the distribu- 
tion of I % interest, one-fifth was to be devoted to sinking fund; 
but this latter fifth was to be reduced, if necessary, by an amount 
sufficient to maintain the rate of interest at i The interest on 
bonds amortized was to !)e added to the funds available for sinking 
fund. The sinking fund was to work as follows ; First J % on the 
whole reduced capital was to be applied to group i. ; if there were any 
sur]>lus this was to be applied to group ii., until that also received the 
same full J %, and so on for group iii. and group iv.. until the whole 
sinking fund amounted to i % on the reduced capital. It was to be 
applied by redemption at the bc.st price pos.siblc on the market, until 
that price stood at ^T66*66, when, if the rate of interest served were 
I %, it was to proceed by drawings; if the interest were anything 
more than i %, and less than 3 %, the limit of priccj for redemption 
was to be raised to ; if the interest were between 3 % and 
4 % inclusive, the limit was to be raised to par. Any surplus of 
revenue beyond that necessary to provide 4 *^0 interest and i % 
sinking fund was to be handed over to the government. The lotter\" 
bonds receive a special treatment both in regard to intenjst and 
sinking fund ; full information as to the intricate arrangements made 
for these bonds will be found in the decree of Muharrem and the 
published reports of the council of administration of the Ottoman 
public debt. In 1890 the sinking fund was increased by the conver- 
sion of the “ priority loan " into a 4 % loan and the extension of the 
term of its redemption for 15 years. In this manner an annuity 
of ;fTi59.5oo was set free, of which ;j;Ti 1,000 per annum was allotted 
as extraordinary sinking fund " to scries A and ;fT49,5oo per 
annum each to series B, C and D ; the lottery bonds were originally 
excluded from this arrangement, and special compensation was 
granted to these later. Each series receives the benefit of the interest 
on t)onds belonging to it amortized by this special annuity. Thus, 
in the financial year 1900 -1901 the total amount of the’ fund had 
ri.scn from ;^Ti59,50o to ;fT23i,50o. 

The arrangement set forth in and sanctioned by the decree of 
Muharrem on the whole worked admirably. Gradually, however, 
it became apparent that it would be desirable to give 1'urkish state 
securities, of which those governed by the decree of Muharrem formed 
the principal part, a better standing in European financial markets 
than was possible for bonds bearing so low a rate of intero.st; to 
obliterate thus, as far as possible, the effects of the past bankruptcy; 
and, further, to give the Turkish government a joint interest with 
the bondholders in the progrcs.s of the coded revenues. The French 
bondholders, who hold by far the largest proportion of Turkish 
securities, took the principal initiative in this matter, and, after 
protracted negotiations with the Turkish government and the 
other " syndicates " of bondholders, they succeeded, in X903, in 
obtaining the following modifications of the original decree of 
Muharrem. 

Scries B, C and D (series A having already been completely 
redeemed by the action of the sinking fund) were replaced by the 
creation of new 4 % bonds to a nominal amount of £T32.738,772, 
with a sinking fund of 0*45 % per annum, bearing identical rights 
and privileges, and ranking immediately after, the priority bonds. 
The rates at which the series were respectively exchanged against 
the new unified bonds were £ioo series B against £70 unified, £100 
series „C against £42 unified anti £joo series C against £^7, 10s. 
unified. Bonds of the old series not presented for exchange within 
a period of fifteen years arc prescribed, The amortization is to 
proceed by purchase when the unified bonds are below par, and 
when at or above par, by drawings. Coupons and drawn bonds 
not presented within six and fifteen years respectively of their 
due dates of payment are prescribed. Interest on amortized bonds 
goes to swell the sinking fund. When the net product of the ceded 
revenues amounts to ;fT2,i57,375, the surplus i.s divisible as to 
75 % to the Turkish government and 25 % to the public debt 
administration. A variation from this was provided as soon as 
the priority bonds should become extinct; but these bonds having 
since been repaid (as mentioned below) by a further issue of unified 
bonds, this variation lapses. The above 25 % is to be employed 
p additional rinking fund for the unified debt and lottery bonds, 
in the proportion of 60 % and 40 % respectively, A reserve fund 
was created of which the nucleus was the sum already standing 


to the credit of the " Reserve fund for increasing the rate of in* 
tcrest" (;fTi, 113,805), plus ;^T300,ooo at least in cash by the issue 
of sufficient unified tonds to produce that amount and the sum 
of ;£Ti 50,000 to be paid by the government to the public debt 
at the rate of jfTi 5,000 per annum. It should be added that the 
total issue was made sufticient to reserve also ;fTi, 460,000 for 
expenses, after taking into account / 100,000 in cash paid by the 
government to the public debt administration out of tlie said issue. 
The reserve fund was created primarily to make good any deficiency 
in the revenues below the amount rctiuired to pay the interest 
due. If .such drafts upon the re.servc fund become necessary, 
they arc to be made gootl in the following years out of the surplus 
above mentioned. The reserve fund is increased by the interest 
it may earn, but when the capital amount of the fund reaches 
;^T2, 000,000 the interest earned is merged in the general receipts 
of the public debt administration. As soon as the unified debt 
is reduced to ;^Ti (>,000,000 the reserve fund is to be reducctl 
to ;£Ti,ooo,ooo, the siirjiliis over this last amount being paid to 
the government. The unified bonds and coupons are exempt 
from all Turkish taxation existing or to come. Further special 
stipulations regarding the Turki.sh lottery bond.s were made, but 
these are, as before, omitted. They will be found in art. x. 
of the " Annex-Dt^crec " of September 1-14, 1903, which gave the 
modifications to the Muharrem decree here described force of law. 
h'inally the Imperial Ottoman government reserved to itself the 
right of paying off the wliole unilied debt at par at any moment, 
and all the dispositions of the decree of Muharrem not modified 
by the new " Annex-Decree ” were formally confirmed and main- 
tained. In 1906 a further modification took place in the .shape 
of the final and comj)letc re'payment of the j)riority bonds by tno 
additional issue of *^'9, 537,000 of unified bonils for the piiipo.se, 
taken firm by the Ottoman bank at 8(>. The pate at which the 
exchange was effected was par with a cash bonus of 0 %. The 
previous annuity required for the service of these bonds having 
been ;fT43o,5oo, and the additional charge for the service of 
tlic unified debt as a result of the operation being ;^T424,390, 
while the government received /T 1,2 72, 600 in cash for its own 
purjjoscs, there was a slight immediate advantage to be found in 
it : as, however, the jiriority debt would have been completely 
extinguished in 1932, the financial wisdom of the change is not 
apparent. 

The ceded revenues administered directly by the public debt 
council have shown remarkable expansion, and may be fairly 
looked upon as exemplifying what would occur in the general 
revenues of the empire when good and honest administration and 
regular payment of officials finally took the place of the care- 
lessness, corruption and irn?gularity which existed up to the 
change of regime. The council has not limited its duties to the 
collection of the revenues placed under its administration, but 
has taken pains to develop commercially the revenues cay)able 
of such development. A large and remunerative export trade in 
salt to India is now established, wherea.s formerly not one grain 
found its way there; the first steps in this direction were taken 
in 1892 when works were begun to place the great rock-salt 
salines of Sal if, on the coast of the Red Sea, on a commercial 
footing. The gross receipts from this ^;xport trade amounted in 
the year 1908-1909 to £T99,564, and the profits approximately 
to £T 12,000, in spite of the contest between Liverpool and 
Spanish salt merchants on the Calcutta market, which led to a 
heavy cutting of prices. Pains, moreover, have been taken by 
the public debt council to develop the sale of salt within the 
empire. These efforts have been rewarded by the increase of 
the salt revenue from £T635,ooo in 1881-1882, the year preceding 
the establishment of the council, to £Tr,o75,88o in 1907-1908. 
Again, in the early years of the administration (1885), the Pasteur 
system of selection of silk-worms* egg.s for the rearing of silk- 
worms was introduced, and an ** Institute of Sericulture ** on 
modern lines was erected (1888) at Brusa for gratuitous instruc- 
tion in silk-rearing to students from all [)arts of the empire. Up 
to the end of 1907-1908, 919 .students had received the diploma 
of the institute, and 465 silk-growers in addition had passed 
through the course of instruction. These men, returning to their 
various districts, impart to others the instruction they have 
received, and thus .spread through the regions adapted to seri- 
culture the proper methods of selection and rearing. As a result 
some 60,000,000 mulberry trees were planted in Turkey during 
1890-1910, involving the plantation of about 130,000 acres, 
and new magnaneties and spinning factories sprang up in every 
direction ; while the revenue (silk tithe) increased in the regions 
administered by the council from £Ti7,ooo in 1881-1882 to 
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£Ti25^ooo in 1906-1907, the value of the silk crop in those 
regions having thus advanced by over £Ti,ooo,ooo. But the 
regions not under its administration benefited at least equally 
by the methods above described. Thus the total value of 
the silk tithe in Turkey increased in the period named from 
about £T2 o,ooo to £1276,500, and the total annual value of the 
crop from about ££200,000 to £T2,765 ,ooo, or by nearly 2| 
millions pounds sterling. 

Table A gives the produce of the revenues in 1881-1882, the 
last year of the administration of the ** Galata Bankers,” the 
average product of the first, second, third, fourth and fifth 
quinquennial periods since the public council was established, 
and of the year 1907-1908. 

Table B shows the total indebtedness of the Ottoman Empire, 
exclusive of tribute loans. 


Tobacco Rdgie , — From the beginning of the year 188 4 the tobacco 
revenue has been worked as a monopoly by a company formed under 
Ottoman law, styled ‘*La R^gic Imperiale Colnt6ress6e des Tabacs 
Ottomans. ’ ’ This company has the absolute monopoly of the manu- 
facture and of the purchase and sale of tobacco throughout the 
Ottoman Empire, with the exce])tion of the Lebanon and Crete, 
but exportation remains free. It is bound to purchase all tobacco 
not exported at prices to be agreed between itself and the cultivators; 
xf no agreement can be arrived at, the price is fixed by experts. 
It is obliged also to form entrepots for the storage of the crops at 
reasonable distances from each other, and, on certain condirions, 
to grant advances to cultivators to aid them in raising the leaf. 
The cultivators, on the other hand, may not plant tobacco without 
permits from the r^gic, although the power of refusing a permit, 
except to known smugglers or persons of notoriously bad conduct, 
seems to be doubtful; nor may they sell to any purchaser, unl<^s for 
export, except to the r6gie, while they arc bound to deposit the 
whole of the tobacco crops which they raise in any one year in the 
entrepots of the regie before the month of August of the year following, 


'I'AnLic A, — Showing Revenues ceded to Ottoman Public Debt Administration at Various Periods to igoy-igoS. 


Heads of Revenue. 

Last year of 
Gaktu Bt'itikers, 
188 1-1 882. 

Average for 
First Five Ye.ars 
of Council of 
Public Debt, 
1882-83, if.136-87. 

Avemgc for 
Second Fivcycar> 
of Council of 
Public Debt, 
1887-88, 1891-98. 

Average for 
Third Five Years 
of Council of 
Public Debt, 
1899-93, 1896-97. 

Avera|;e for 
Fourth Five Years 
of Council of 
Public Debt, 

1897-98, 19Ul-,4. 

Averagu for 
Fifth Fivt! Years 
of Council of 
Public Debt, 
1908-3. >906-7. 


Six Indirect Contributions : — * 

'I'obacco 

Salt 

Stamps 

Spirits 

Fisheries 

Silk 

Extra Budgetary Receipts f 

rr 

881,563 
<j 34 . 93 <> 
1 * 9, »33 
I 77 ,i ‘>3 
20,064 
17,118 

822,633 

651,057 

146,822 

198,356 

34.356 

24,145 

cr 

755,489 

702,150 

185,93" 

229,059 

44,307 

39,398 

788,384 

755,978 

2l2,tSl5 

258,848 

44,337 

56,393 

£!• 

725 >b 4 X 

861,406 

221 , 8^0 

269,482 

47>294 

69,012 

*>797 

815,923 

987,417 

321,193 

273,893 

53,032 

98,731 

25,757 

899,352 

1,123,886 

366,255 

283,301 

69,549 

131,218 

Total of Six Indirect Contri- 
butions 

1,866,677 

1,937,369 

1,956,333 

2.116,755 

2,197,488 

2,575,946 

2,873,561 

Tobacco Tithe 

Eastern Rumelian Annuity 
Excess of Cyprus Revenues . 
TaxonTumb€ki .... 

not collected 

» 

» 

ft 

7-2.340 

150,040 

130,000 

50,000 

8j,866 

120,688 

II 3>557 

1 50,000 

104,688 

129,222 

102,596 

50,000 

99,27b 

88,682 

102,596 

50,000 

172,473 

159,628 

102,596 

50,000 

210,068 

114,020 

102,596 

50,000 

Total Gross Revenue . 
Expenses ...... 

1,800,077 

378,789 

2 , 330,749 

388,000 

2,328,444 

392,403 

2,503,261 

346,143 

2.538,042 

418,537 

3,060,643 

522,798 

3 , 35", *45 1 
572,850 

Total Net Revenue .... 

1,487,888 

1.951,749 

1,936,041 

momu 


2.537,845 

2.777.395 


* Exclusive of £150,000 representing the retrocession of the reftish (Egyptian tax, abolished in 1895) to the r6gie. 
t Up to 1902-1903 the extra-budgetary receipts and fines had been carried to account of the respective revenues concerned; after 
that date they were placed under a special heading. After 1905-1906 extra-budgetary receipts relating to expenditure previously 
effected have been deducted from " General Expenses/* 

t The 3 % customs surtax is not included in this table. It came into force on the 13th of July 1907, and produced during the 
remainder of the financial year £T544,987; 25% of this revenue is ceded to the public debt ; the remainder reverts to the government. 


Table B. — Position of the Ottoman Public Debt on the ist of March (March 14, igio). 


Designation of Loaxis. 

Nominal Capital 
issued. 

Annuities. 

Nominal Capital 
redeemed at ist 
March 1326(1910). 

Nominal Capital in 
circulation on ist 
March 1326 (19x0). 

,gii 4; / Unified Debt 4 % > 

^ 5 Turkish Lottery Bonds 

.S’ ©5 4 % Loan 1890 

? § 2 ^ ^ ‘ T.' V • * ' * * * * 

5*52 4 % » 1903 Fishenes 

3 gAi 4 % » Bagdad ist Series . • • , 

0 § 4 % »» t > 2nd 

Sli 4% .. 1904 ... ■ > : • • . • 

4 % >» 1905 Military Equipment • . 

f'SS .4% „ 1901-190S 

Q M% ,> 1908 

Loan 1893 TumbSki 

4^/0 „ 1894 

4% « 18^? 

Total 

ifT 

42,275.772 

15.632,548 

4.999,50" 

3,272,720 

2.640.000 

2.376.000 

4.752.000 

2.750.000 

2.640.000 
5,306,664 

4.711,1*4 

1,8^375 

270.000 

249,975 

180.000 
118,800 

97,120 

200.000 

123,750 

118.800 

238.800 

212.000 

£r 

2 , 345,010 

3,599,592 

1,509,200 

289,300 

105,424 

*5,642 

8,426 

57 >o 9 o 

83,556 

123,420 

39 , 93 ", 76 * 

12,032,956 

3 . 490 , 3 "" 

2.983,4*0 

2.334,576 

2,360,358 

4 , 743,574 

2,692,910 

2,556,444 

5,183,244 

4,711,124 

91,356,328 

1,010,010 

1.760.000 
8,600,020 

5.500.000 
6,948,612 

9 , 033,574 

7,000,004 

3,696,620 

50,000 

76,560 

390.000 
167,869 

308,686 

362,174 

350.000 

8,136,660 

239,800 

136,202 

367,180 

1,303,280 

277 > 70 o 

852,808 

83,219,668 

760,210 

1,623,798 

8,232,840 

4,196,720 

6,170,912 

8,180,766 

7,000,004 

131,198,548 

5,401,909 

11,8x3,630 

! 1x9,384,9*8 


^ The capital in circulation for these loans, established on the xst of March 1526 (19x0), is approxixnate. 
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and may not move any tobacco from the place where they cultivate 
it without t^ express authority. In order to facilitate 

supervision, a mininum area of one-half of a deunum (a deunum— 
about one-fourth of an acre) is fixed for ground upon which tobacco 
may be cultivated; in the suburban districts of Constantinople 
and some other towns, and in enclosures surrounded by walls and 
attached to dwelling-houses, it is altogether prohibited. For its 
privileges the r6gie has to pay a rent of ft 730,000 per annum to the 
government (assigned to bondholders), ” even if it has no revenues 
at all,*' and after the payment of a dividend of 8 % to its shareholders, 
and certain other deductions, it has to sliarc profits with the j^overn- 
meut and the bondholders according to a sliding scale agreed upon 
between the tliree parties. The r6gie did badly during the first 
four years of its existence, owing principally to two causes : (i) 
its ineffectual power to deal with contraband to which the system 
described above leaves the door wide open; (2) the admission 
of other than Turkish tobaccos into Hgypt, which deprived it at 
once of about A' 100, 000 per annum,. So great were its losses 
that in the year 1887-188S it was obliged to write them off by reducing 
its capital from ;f2, 000,000 to ,000,000. At the same time it was 
granted an extension of penal powers, and the losses on reftieh (duty 
on tobacco exported to J^-gypt) were to be partially borne by the 
public debt administration. Things went better with it from that 
time until 189^-1895, when, owing to internal troubles in the empire, 
and the consequent fear of creating worse disorders, by the strict 
enforcement of the monopoly, the government withdrew most of 
its support, and contraband enormously increased. The following 
table snows the movement of the revenue of the r6gie from the year 
1887-1888 to 1908-1909 inclusive: — 


Average for 

Gross receipts 

Total expenses, in- 
cluding fixed charges. 

Net 

5 years. 

from all sources. 

revenue. 





1887-1892 

1,024,264 

2.330.78O 

2>«98,537 

1,735.896 

188,368 

1892-1897 

2,«37,i90 

*293.596 

1897-1902 

t, 898^)46 

•199.891 

1902-1907 

2,311,921 

2,104,739 

407,182 

Year 1907-8 

2,660,895 

2,146,864 

514.031 

„ 1908-9 

^ 2.597.9«9 

2.>67.795 

430.114 


* There was a heavy fall in the receipts in the four years 1895-1 890 
to 1898-1899 inclusive. The climax was reached in 1897-1898 when 
the net revenue amounted to only £0^,075 as compared with 
;{T352 ,ooo in 1894-1895, and it did not revert to its previous level 
until 1902-1903. This was the result of the Armenian massacres, 
the wholesale emigration of Armenians of all classes, the accompany- 
ing profound political unrest tiiroughout the country, and the great 
extension of contraband which ensued from it. 

Negotiations were initiated in 1910 for the prolongation of the 
concession of the tobacco monopoly, which reaches its term in 
X9I3- 

)• 

Railway Guarantees , — Up to 1888 the only railways existing 
in the Turkish Empire (exclusive of Egypt) were, in Europe, the 
Constantinople-Adrianople-Philippopoiis line and the Salonica- 
Mitrovitza line (finished in 1872); and in Asia Minor, the Srnyrna- 
Aidin (completed in 1866), the Smyrna-Cassaba (completed in 
1866), the Constantinople-Ismid (completed in 1872), the Mersina- 
Adana (completed in 1886), 7 'he want of railways in Asia Minor 
was urgently felt, but no capitalists were willing to risk their 
money in Turkish railways without a substantial guarantee, and 
a guarantee of the Turkish government alone was not considered 
substantial enough. In 1888 it was proposed by the public debt 
administration to undertake the collection of specified revenues 
to be set aside for the provision of railway guarantees, the 
principle to be followed being, generally, that such revenues 
should consist of the tithes of the districts through which the 
railways would pass, and that the public debt should hand over 
to guaranteed railway companies the amounts of their guarantees 
before transmitting to the imperial government any of the pro- 
ceeds of the revenue so collected. The government adopted this 
proposal, and laid down as a principle that it would guarantee 
the gross receipts per kilometre of guaranteed railways, such 
gross receipts to be settled for each railway on its own merits. 
Considerable competition ensued for the railway concessions 
under this system. The first granted was for the extension of 
theConstantinople-Ismid railway to Angora to a group of German 
and British capitalists in 18S8. The Germans having bought 
out the British rights, this concession became a purely Gm^ 


affair, although a certain proportion of the capital was found in 
London. Since that time various other concessions have been 
granted to French and German financial groups, principally the 
Imperial Ottuinaii Bank group of Paris and the Deutsche Baidc 
group of Berlin. 

The systems of guarantee above described are clearly faulty, 
since theoretically the railway company which ran no trains at 
all would, up to the limit of its guarantee, make tlie largest 
profits. The conccssionnaire companies liave, however, wisely 
taken the view that it is better to depend upon their own revenues 
than upon any government guarantee, and have done their best 
to develop the working value of the lines in their charge. The 
economic effect of the railways upon the districts through which 
they run is apparent from the comparative values of the tithes in 
the regions traversed b}' the Anatolian railway in 1889 and 1898 
in which years it so happened that prices were almost at exactly 
the same level, and again in 1908-1909, when they were only 
slightly higher. Thus in 1 889 they produced £Ti45,378, in 1898 
£T2 i5,47o, and in 1908-1909 £"1281,919. 

A different system, still more uneconomic than the kilometric 
guarantee pure and simple, was adopted in the case of the Bagdad 
railway. In January 1902 the German group holding the 
Anatolian railway concession was granted a further concession for 
extending that railway from Konia, then its terminus, through 
the Taurus range and by way of the Euphrates, Nisilnn, Mosul, 
the Tigris, Bagdad, Kerbcla and Nejcf to ?>asra, thus estaidishing 
railway communication between the Bosporus and the Persian 
Gulf. 'The total length, including branches to Adana, Orfa 
(the ancient Edessa) and other places was to exceed 1550 m.; 
the kilometric guarantee granted was 15,500 francs (£620). 
It should be noted that this concession was substituted for one 
negotiated by the same group, and projected to pass through 
Diarbekr. This raised strong objections on the part of Ru.ssia, 
and led to the Black Sea Basin agreement reserving to Russia 
the sole right to construct railways in the northern portion of Asia 
Minor, The Anatolian railway company, ap)parently unable to 
handle the concession above described, initiated fresh negotia* 
lions which resulted in the Bagdad railway convention (March 
5, 1903). This convention caused much excitement and irrita- 
tion in Great Britain, owing to the encroachment of German 
influence sanctioned by it on territories bordering the Persian 
Gulf, hitherto considered to fall solely within the sphere of British 
influence. Attempts were made by the German group, assisted 
by their government, to secure tlie participation of both Britain 
and France in the concession. These were successful in Prance, 
the ImiKjrial Ottoman Bank group agreeing to undertake 30 % 
of the finance without, however, any countenance from the 
PYench government — the “ Glarus Syndicate being formed for 
apportioning interests. The British government seemed, at 
one time, rather to favour a British participation, but when the 
terms of the convention were published, the strongest objection 
was taken to the constitution of the board of directors which 
established German control in perpetuity, while it was 
evident from the general tenor of the convention that a 
political bias informed the whole; in the end public feeling 
ran so high that any British participation became impossible. 

The financial advantages, however, granted by the Turkish 
government were singularly favourable to the concessionaires 
and onerous to itself. The kilometric guarantee of 15,500 francs 
(;f62o) was split into two parts, 4500 francs (£iSo) being granted 
as the fixed working expenses of the line, all receipts in excess of 
which amount were to be credited to the Turkish government 
in reduction of the remaining ij,ooo franc.1 (£440) which took the 
form of an annuity to be capitalized as a 4 % state loan redeemable in 
99 years, that being the perio<l fixed for the duration of the conces- 
sion. The line was to be constructed in sections of 200 kilometres 
(125 m.) each, and as the complete plans and drawings of each were 
presented at the times and in the order specified in the convention, 
the government was to deliver to the concessionaires govcrninent 
securities r^resenting the capitalization of the annuity accruing 
to that section. The capital sum per section was fixed, in round 
figures, at 54,000,000 francs (£2,160,000), subj-set to adjustment 
when the s^tion was completed and its actual length definitely 
measured up. A minimum net price of 81 ( % was fixed for the 
realization of these securities on the market. The bonds are secured 
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on the surplus of the revenues assigned to the guarantee of the 
Anatolian railway collected by the Public Debt Administration, 
on the excess revenue, alter certain deductions, accruing to the 
government under the " Anncx-Decrcc to the Decree of Muliarrem " 
above described, on the sheep tax of the vilayets of Koniah, Adana 
and Aleppo, and on tlie railway itself. The first series (54,000,000 
francs or £,2,1 (>0,000), was duly handed over to the concessionaires 
in 1903, and was floated in Berlin at 8(>‘4 % realizing the sum of 
/i,8(>8,ooo. I'hc division of the line into equal sections of 200 
kilometres apiece produced at once a somewhat ridiculous result. 
The little town ol Ercgli, some 190 kilometres distant from Konia, 
presented the only excusable locality for the terminus of the first 
section, and even that place is 90 kilometres distant from Karaman. 
the last town of any importance for some hundreds of miles on the 
way to the Euphrates valley, the country between the two towns 
being desolate and sparsely inhabited. But the Bagdad Railway 
Company ' (the share capital of which is £{}oo,ooo half paid up)> 
naturally anxious to earn the whole of the capitalized subvention, 
completed the construction of the entire 200 kilometres. The line 
was thus continued to a station taking its name from Bulgurlu, 
a small straggling village four miles away, between which and Eregli 
there is not a single habitation. But even this did not quite com- 
lete the distance, and the line was carried on for still another 
ilometre and there stoi)pcd, “ with its pair of rails gauntly pro- 
jecting from the permanent way " (Fraser, The Short Cut to India, 
1909). The outside cost of construction of the first section, wliich 
lies entirely in the plains of Konia, is estimated to have been 
;^()25,ooo; the comjiany retained, therefore, a profit of at least 
1 J millions sterling on this first part of the enterprise. Jn the second 
section the Taurus range is reached, after which the construction 
becomes much more difficult and costly. On the 2nd of June 1908 
a fresh convention was signed between the government and the 
Bagdad Railway Company jiroviding. on the same financial basis, 
for the extension of the line from Bulgurlu to Helif and of the con> 
struction of a branch from Tcl-llaV)Csh to Aleppo, covering a total 
aggregate length of approximately 840 kilometres. The principle 
of equal sections of 200 kilometres was thus set on one side. The 
payments to the company w’crc to be made in two lump sums 
forming “ series 2 and 3'*' of the “ Imperial Ottoman Bagdad 
railway loan." .series 2 amounting to 320,000, which was delivered 
to the company on the signature of the contract, and .series 3 to 
;£4, 760,000, The Bagdad railway must for much time be a heavy 


Ottoman Railways worked at end 0/ igoS* 


Designation of Main Lines. 

Length in 
Miles (including 
Lranch lines). 

Amount 

Kilometric 

Guarantees. 

Turkey in Europe ;— 


l/u 

Oriental Railways ^ 

815 

Salonica-Monastir . 

137 

572 

Salonica-Constantinoplc 

317 

620 

Total European Turkey 

X269 


Turkey in Asia; — 
Hamidic Railway of the 



HejM » . . . . 

932 

Nil. 

Anatolian Railway. 

635 

Varies from /270 to 
£600. 

Bagdad Railway (Konia- 


Bulgurli section) * . 

124 

£620 : Annuity ;f44o 
Working Expenses 

;£l80. 

Mudania-Brusa . . 

26 

Nil. 

Smyrna-Aidin . . , 

320 

Nil. 

Smyrna-Cassaba . . ! 

322 

For main-line and 
Burnabat and Man- 
isa-Soma branches 
the government 
guarantees £^2 , 400 
as half the annual 
receipts. For the 
Ala.slwhr- Karahissar 
extension, there is a 
kilometric guarantee 
»H 755 ’ 

Damascus-Hama . 

361 


Mersina- Adana * . 

42 

Nil, 

Jafla- Jerusalem 

54 

Nil. 

Total Asiatic Turkey 

2816 


Grand Total 

4085 



Results of jgo8 according to the .Nationality of the Capital, 


Nationality 
of the 
Capital. 

Companies or Societies. 

Lengths Worked. 

Gross 
Receipts 
lor the 
Year 1908. 

Guarantees 
paid by 
the State 
for the 
Year 1908. 

Rents 
paid to 
the State 
for the 
Year 1908. 

Totals 

^ P***" . 

Companies. 

Totals 

per 

Nation- 

alities. 

Average 
receipts 
per mile 
per 

Nation- 

ality. 

per 

Company. 

per Nation- 
ality. 



Miles. 

Miles. 

£ 

£ 

£ 

i 

£ 

£ 

Ottoman 

Heiaz Railway .... 

932 

932 

150,435 



150,435 

150,435 

161 


f Salonica-Monastir Railway . 

J37 


129,854 

— 

243 

129,611 




1 Bagdad Railway .... 

124 

1 

14,578 

*08,155 

— 

122,733 




1 Mersina- Adana Itailway . . 

42 

1 

36,400 


— 

36,400 



German 

< Anatolia — J 


> 938 





841,081 

885 


1 Haidar Pasha- Angora 1 


1 

209,105 

117,030 






1 Eskishehr- Konia j 

f>33 

1 

102,570 

1*8,755 

— 

552>337 




s. Hamidie-Adabazar J 


j 

4.877 


— 




English 

Aidin Railway ..... 

320 

320 

293., 04 

— 

— 

293,104 

293,104 

916 

Auatro- 










German 

Oriental Railways . . 

815 

815 

607,019 

— 

**5,679 

491,940 

491,940 

604 


^ Salonica-Con.stantinoplo June- 










tion 

3X7 


”3,305 

*99,728 

— • 

3x3,233 




Smyrna Kassaba and Exten- 









French 

sions 

322 

’ x>054 

223,643 

*46,980 

— 

— 

1,092,957 

1,037 


Damascus- Hama and Exten- 










sions (Rayak-Aleppo) . . 

361 


*69,934 

94,801 


364,735 




, Jaffa- Jerusalem .... 

54 

- 

44,366 

— 

— 

44,366 



Various 

Mudania-Brusa .... 

26 

26 

*5,039 

— 

— 

X5,039 

X 5,039 

579 


Totals 

4,085 

4.085 


IQjlQQII 

115,922 

2.884,556 

*,884,556 

697 


weight on the Turkish budget, the country through which it passes— 
with the exception of the sections passing from Adana to Osmanich, 
through the Killis- Aleppo- Euphrates district (that is, the first point 
at which the line crosses the Euphrates some 600 m. from Bagdad), 
and to a lesser extent through the plains of Seruj and Harran — 
being very sparsely populated, while the financial system adopted 
ofiers no inducement to the concessionaire company to work for 


^ Spec [ally: iermed bv the Anatolian railway group for the cxecu* 
tion, which Anatolian Railway Company guarantees under the 
Bagf^d Railway Convention, of the Bagdad railway concession. 


increasing earnings. It should be mentioned that the Bagdad 
Railway Company ha.s sublet the working of the line to the Anato* 
lian Railway Company at the rate of /148 per kilometre, as against 
the /180 per kilometre guaranteed oy the Turkish government 


- The line from Mustafa- Pasha to Vakarel now lies in the king- 
dom of Bulgaria. 

* Constructed and worked by the State. 

^ Extension of Anatolian Railway. 

^ The Anatolian Railway group (German) has obtained control 
of this little railway, which was originally British. 
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—■an additional indication^ if any were needed, of the thrift* 
lessness of Ihe latter in the matter. Moreover, the Anatolian 
railway receives, under the original Bagdad railway convention 
(z) an annuity of £14^000 per annum for thirty years as com- 
pensation for strengthening its permanent way sufficiently to 
permit of the running of express trains, and (2) a second annuity 
of ,£14,000 in perpetuity to comxiensate it for running express 
trains — ^this to begin as soon as the main Bagdad line reaches 
Aleppo. 

Ii was stated in the preface to the budget of 1910 that the 
government would grant no more railway concessions calling 
guarantees. The amount inscribed for railway guarantees in the 
budget of 1910 was £746,790. The tables on p. 440 show the 
respective lengths of the various Ottoman railways open and 
worked at the end of 1908 and the amount of kilometric guaran- 
tees which they carried — and the lengths, &c., of railways worked 
by the various companies according to the nationality of the 
concessionaire groups. 

Banks. — At the close of the Crimean War a British bank was 
opened in 1856 at Constantinople under the name of the Ottoman 
Bank, with a capital of £500,000 fully paid up. In 1863 this was 
merged in an Anglo-French bank, under a concession from the 
Turkish government, as a state bank under the name of the Imperial 
Ottoman Bank, with a capital of ,£2,700,000, increased in 1865 to 
,£4,050,000 and in 1875 to ,£10,000,000, one-half of which is paid 
up. The original concession to the year 1893 was in 1875 extended 
to 1913, and in 1895 to 1925, The hank acts as banker to the 
government, for which it has a fixed annual commission, and it 
is obliged to make a permanent statutory advance to the govern- 
ment of /Ti ,000,000, against the deposit by the government of 
marketable securities bearing interest at a rate agreed upon. The 
bank has the exclusive privilege of issuing bank-notes payable 
in gold. Its central office is in Constantinople, and it is managed 
by a director-general and advisory committee appointed by com- 
mittees in London and Paris. 

The National Bank of Turkey (a limited Ottoman Company), 
is a purely British concern with a capital of ,£1.000,000, founded 
by imperial firman of the xith of April 1909, under the auspices of 
Sir Ernest Cassel. It is understood that it was originated at the 
unofficial instigation of both the British and Ottoman governments, 
with the idea of forming a channel for the more generous investment 
of British capital in Turkey under the new regime, .so that British 
financial interests might play a more important part in the Otto- 
man Empire than has been the case since the state bankruptcy of 
1876. This bank brought out the Constantinople municipal loan 
of 1909 (/z, 000, 000), Other banks doing business in Constantinople 
are the Deutsche Bank, the Deutschc-Orient Bank, the Mdit Lyon- 
nais, the Wiener Bank~Verein, the Russian Bank for Commerce and 
Industry, the Bank of Mitylene, the Bank of Salonica and the Bank 
of Athens, 

Monetary System. — ^The monetary system presents a spectacle 
of perplexing confusion, which is a remnant of the complete chaos 
which previSled before the reforms initiated in 1844 by Sultan 
Abd-ul-Mejid. The basis of the .system adopted was the double 
standard with a fixed relation of z to 15' 09, and free coinage. The 
unit was the piastre (= 2ld.), nominally subdivided into 40 paras. 
The gold pound (i8s. 2d,) was equivalent to zoo piastres; the gold 
ieces struck were ;£T5, £Ti, £Ti and /TJ; the standard is 0*916 j 
ne, and the weight 7.216 grammes. The silver coinage consisted 
of the mejidie (weight 24*055 grammes, 0*830 fine], equivalent to 
20 piastres, and its subdivisions 10, 5, 2, i, and * piastre pieces. 
The altilik, beshlik and metallik currencies struck, the first and 
last in the reign of Mahmud II. and Abd-ul-Mejid, and the second 
in the reign of Mahmud only, were not included in the reform; 
these were debased currencies bearing a nominal value, the altilik 
of 6, 3 and x} piastres, the beshlik of 5 and 2} piastres, the metallik 
of J, J and f piastres; they represented the last degree of an age- 
long monetar)^ depreciation, the original piastre having had a value 
of about 5s. 7d., which had fallen to 2]d. The heavy depreciation 
in silver causing large losses to the government, free coinage was 
suspended in x88o, and the nominal value of the mejidie was 
reduced by decree to 19 piastres (105*26 piastres thus - £tt), while 
in the same year the debased currencies were reduced, altilik, 
the 6-piastre piece to 5 piastres, the 3-piastre piece to 2^ piastres, 
the I {-piastre piece to 1} piastre; beshlik, the 5-piastre piece to 
2{ piastres, the 2 {-piastre piece to i {-piastre; metallik, the i -piastre 
piece to { piastre,** the {-piastre piece to { piastre, the {-piastre piece 
to { piastre— these values representing approximately the intrinsic 
value of the silver, at mejidie standard, contained in the debased 
coins. The copper coinage (113,000,000 piastres) and the paper 
currency (kalmS) (1,600,000,000 piastres) referred to in the above 
sketch were withdrawn in 1880 by repudiation. The 20-piastre 
mejidie currency, in spite of the further enormous depreciation 
of silver since 1880, has scarcely varied in the Constantinople 
market, but has always remained at a discount of about 3 % 
(between 108 and 109 piastres to the pound) under government 
rate; this is doubtless due to the fact that the demand and supply 1 


of the coins in that market are very evenly balanced. The parity 
thus working out at 102*60, gold continued to be held away froin 
tlie treasury, and in 1909 the government decided to accept the 
Turkish pound at the last named ratCb The fractional mejidie 
coins (5, 2 and x piastres) are quoted at a separate rate in 
the market, usually at a premium over the 20-piastre piece. 
In the last twelve years of the 19th century the altilik currency 
was almost entirely withdrawn, and replaced by fractional mejidie; 
a large proportion of the beshlik has also been withdrawn, but the 
metallik has not been touched. These debased currencies are 
usually at a premium over gold owing to the extreme scarcity of 
fractional coinage. The standard of the altilik is about 0*440 
tine, that of the beshlik is 0*185 to 0*225 fine, that of the metallik 
i.s 0*170 fine. Foreign gold coins, especially the pound sterling 
(par value xio piastres) and the French 20-franc piece (par value 
87{ piastres) have free currency. Throughout Arabia and in 
Tripoli (Africa) the principal money used is the silver Maria Theresa 
dollar tariifed by the Ottoman government at 12 piastres. The 
Indian rupee and the Persian kran are widely circulated through 
Mesopotamia; in Basra transactions are counted in krans, taking 
as a fixed exchange £Ti — 34' 15 krans. The general monetary 
confusion is greatly intensified by the fact that the piastre unit 
varies for almost every province; thus, while the pound at 
Constantinople is counted at 108 piastres silver, it is at about 
127 piastres for one kind of transaction and 180 for another in 
Smyrna, 135 piastres at Adrianople, 140 at Jerusalem, and so 
forth, accounts being kept in " abusive piastres,” which exist no 
longer. In .some towns, e,g, Adrianople, small change is often 
supplemented by cardboard tickets, metal discs, &c., put into 
circulation by private establishments or individuals of good 
credit. 

A commission (the successor of many), was instituted at the 
ministry of finance in iqio, to draw up proposals for setting this 
confusion in order. In his 1910 budget speech the minister of 
finance, Javid Bey, demanded authority to create a new aluminium 
coinage of 5, 10, "20 and 40 para pieces, of which he would issue, 
in the course of three years, a iiominal amount of ;£Ti,ooo,ooo 
to those provinces in which there was a great scarcity of small 
coins. The amounts of Turkish gold, .silver and debased coinage 
in circulation are approximately £Ti <>.500,000, in gold, ;£T8, 700,000 
(940,000,000 piastres at 108) in silver me] idles and fractions, and 
200,000,000 mastres in besklik and metallik. 

Tenure of Property, — Heal property is hcltl in one of four various 
ways: either mulk, cmiriyB, vahuf ox kkaliye. (1) Mulk is the 
absolute property of its owner, and can be disposed of by him as 
he wills without r(?strictions. .save those enumerated lower down 
(General Dispositions) as general for all the four classes. Mulk 
property is governtjd cliiefly by the Sheri (sacred law). A duty 
of 10 per millc on its estimcatcd value has to be paid on trans* 
fer by sale, donation or testament; 5 per mille on transfer by 
inheritance; and a registration duty on expenses of transfer. 
(2) Bmiriye is practically ” public domains.” The state may grant 
land of this category to private persons on payment by the latter 
of the value of the proprietary right — the tithes, ground-rent 
(should there be private buildings upon it), and the land-tax. 
It is administered by imperial functionaries called arazi-memuru; 
it is with the consent of the latter only that the proprietary rights 
can be sold. These rights are of .simple possession, but they are 
transmissible in certain degrees to the heirs of the possessor. Emi- 
riye cannot be mortgaged, but can be given as security for debt 
on condition that it be restored when the debt has been repaid. 
The creditor may demand the arazi-memuru to proceed to a forced 
sale, but the arazi-m6muru is not obliged to comply with that de- 
mand ; no forced sale may take place after the decease of the debtor. 
Emiriye is not transmissible by will, but may be transferred by dona- 
tion, which returns to the donor should he outlive the beneficiary. 
Should a proprietor of emiriye plant trees or vines, or erect buildings 
upon it, with the consent of the state, they arc considered as mulk ; 
an annual tax representing the value of the tithes on the portions 
of emiriye thus utilized is levied. The emiriye then becomes mtUk, 
with certain restrictions as to transfer dues. A transfer duty of 
5 % on the estimated value of emiriye is paid on transmission 
by sale, inheritance or donation, of 2{ % on the amount of the 
debt in case of mortgage or release from mortgage, and of lo % 
on expenses of registration. A different scale is established for 
emiriye with moukataa (rent paid for emiriye with mulk property 
established upon it). (3) Vakuf is ” all property dedicated to 
God, of which the revenue is consecrated to His poor ”; or ” pro- 
perty of which the usufruct, such as tithe, taxes and rents, is attri- 
buted to a work of charity and of public interest.” When once 
a property has been registered as vakuf it can never bo withdrawn. ^ 
There are two classes of vakuf : (a) Land so declared either directly 
by the sovereign or in virtue of imperial authority; (b) lands 
transformed by their proprietors from mulk into vakuf. The laws 
and regulations concerning vakuf arc too intricate to be described; 
generally it may be said that they form a great obstruction to 
dealing with a large proportion of the most valuable propai^ in 
Turkey, and therefore to the prosperity of the country; "■ The 
vakuf s cire admini.Hter » 1 l>y a special ministerial department (epkaf 
nazareti), whose property, on behalf of the state, they theoretically 
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Mie. The effect of the original system was that a vakuf property 
became the inalienable property of the state, and the ongin^ 
proprietor a mere tenant. All fundamental repairs thus fell to 
the charge of the state, which could not afford to ehect them, and the 
vdkuf revenues decreased so rapidly that already in the reign of 
Selim 1. (1511-1520) a serious effort was made to deal with the 
difficulty. But this resulted in so heavy a burden upon the public 
that the law had again to be altered to extend hereditary rights, 
and to admit a system of mortgage which was assimilated to that 
for emiriyi] but the evils were little more than palliated. The 
curious gilds called guedih must here be mentioned. They were 
establislied at a time when industry was not free, and the govern- 
ment hxed the number of artisans of every kind of trade in each 
town, no one having the right to increase that number. The 
guedik, then, had the right to erect buildings on vakuf property 
and supply it with tlie tools, dec., necessary to exercise a trade. 
The ancient guedihs have not been abolished, the government not 
daring to deprive them of their privileges ; but since the Tanasimat 
no new ones have been created, industry being declared free. 
The various special dues payable on vahuf form too long a list 
to be inserted; the highest is 30 per millc. (4) Kkaliyi. Tliis 
property is also styled mevad. It consists of uncultivated or rough 
lands, such as mountains, stony ground, dec., which are useless 
without clearance, to which no possession is claimed, and which 
arc at such a distance from the nearest dwelling that the human 
voice cannot be made to reach them from that dwelling. Any 
one can obtain a gratuitous permit to clear and cultivate such lands ; 
the laws governing ordinary agricultural lands then ap]>ly to them. 
The permit is withdrawn if the clearance is not cliected within 
three years. If the clearance is ehected without the necessary 
permit, the land is nevertheh'ss granted on application, and on the 
payment of the iapu or sum paid by the proprietor to the state for 
the value of the land. 

Goner al Dispositions. — By tlic “ protocol of the 7th Sefer 1284 
A.H.'* foreigners may enjoy the rights of proprietorship on the 
same conditions as Ottoman subjects throughout the empire, save 
in the Hejaz. The transmission of pro}>erty from a foreigner 
to his heirs is tlicreforc governed by the Ottoman laws, and not 
those of the country to which he belongs. I'lie real property of a 
Mussulman does not pass by inheritance to non-Mussulman heirs, 
but may pass to his Mussulman heirs of a foreign nationality, 
and vice versa. Property of an individual who lias abandoned 
Ottoman nationality without legal authority so to do does not 
pass to heirs, whether Ottoman or foreign, but devolves to the 
state ; if legal authority has been granted tlie government under 
which the foreign heirs live must have accepted the protocol aliove 
cited. An heir who has voluntarily caused the death of the person 
from whom te should inherit loses all rights of succession. Jt is 
not proposed to trace the formalities of transfer and transmission 
of real property here; they will be found in vol. iii. of the Dustur 
(Ottoman Code). Minerals are worked according to the law of the 
X4th Sefer 1324 (March 26, 1906). Mines can only be exploited in 
virtue of an imperial irade. The concessions are to be for 99 years 
with the exception of chrome, emery, boracite and other minerals 
found only in the form of deposits, which may be grante<l for not 
less than 40 )rears or more than ^ years. They may be disposed 
of under certain conditions to third parties, and tJiey may be in- 
herited. Immovable property, working plant, tools and fixtures, 
cannot be seized lor payment of debts. For the discovery of mines, 
special permits of research, on which there is a fee of to ;fTi5, 
are necessary; full details of the requisite formalities are given in 
the law. No researches are permitted in boroughs and villages 
or in forests, pasturages, &c.. if it be considered that they would 
interfere wi^ public convenience. Two permits arc not granted 
for the same mineral within the same area, until the first has lapsed. 
Specimens may be sent to Europe for expert examination up to 
an aggregate weight of aooo tons, on paying the reejuisite duties. 
Explosives are under the control of the local authorities. In order 
to obtain permits foreigners must first have adhered to the law 
of 1293 (A.H.). The original discoverer of a mine is entitled to a 
certain indemnity for “ right of discovery ** to be paid by the con- 
cessionaire of that mine, should the discoverer be unable to work 
it. To obtain a concession, formalities detailed in the law must be 
complied with, under a penalty of ^Tioo to £Tiooo, Should a 
different mineral from that specified in the imperial firman for a 
mining concession be discovered in a free state, a fresh firman 
is necessary to exploit it. Discovered mines not registered by the 
government, or not worked for a period of 99 years before the pro- 
mulgation of the law of the 26th of March 1906, are considered as non- 
diaoovered. On the promuirration of the firman for the exploitation 
of a mine, a fee of ^750 to ^Tioo becomes payable. Two categories 
of rent fixed and proportional, are payable to the state by mine- 
owners. The fixed rent is 10 piastres per jerib (about 10,000 
square metres), to be paid whether the mine is worked or not. The 
proportional rent is from 1% to 5% on the gross products of mines 
of vein formation, and from 10% to 20% on those of mines of 
deposit formation; the percentages are calculated on the value of 
the mineral after deduction of freight, &c. to Europe and of 
treatment. The proportional rents are fixed by tlie Mines Adminis- 
tration accordinii; to the wealth, area and facility of working of 


the mine, and are inserted in the imperial firman governing the mine, 
and must be paid before the minerals are exported. Yearly returns, 
under a penalty of £ 7 ^ to £T25, of tlic results of working have to 
be rendered to the Siines Administration. If payments due to the 
government are not made within two months of due date, the mines 
may be seized by the authorities and sold to the highest bidder. 
The working of the mine must begin within two years of the date of 
the delivery of the mine to the concessionaire. Certain specified 
plans mu.st be delivered annually, under penalty of £T^ to £T 2 $t 
to the Mines Administration, and, under similar penalties, all 
information and facilities for visiting the mines in detail must be 
afforded to government inspectors. Should a mine-owner, in the 
course of developing his mine, damage the mine of a neighbouring 
owner, he must pay him an agreed indemnity. With the exception 
of the engineer and foreman, the employes must be Ottoman 
subjects. No part of the Subterranean working of a mine may be 
abandoned without official permission obtained according to 
formalities specified in the law. Owners of the land in which a 
mine is located luve a prior right to work such mine under imperial 
firman, on the obtention of which a duty of £ 1 ^^ is payable ; ii they 
do not work it the concession may be granted to others, on payment 
of a certain compensation to the landowner. The research of a 
mine in no way impairs the rights of ownership of the land in which 
the mine is located. If a mining accession is granted within lands 
which are private j)r0T)crly or which are " real vahuf lands " (avasi* 
umevkufe^-sahiha) only oik- fifth of the proportional rent is payable 
to the state, tlic other four-fifths reverting to tlie land-owner or 
the vahuf s, as the case may be. As to ancient coins, and all kinds 
of treasure of which the proprietor is unknown, reference must be 
made to the Dusiuv, No. p. 89. 
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History 

Legend assigns to Oghuz, son of Kara Khan, the honour of 
being the father of the Ottoman Turks. Their first appearance 
in histor\' dates from a.b. 1227. in that year a horde, variously 
estimated at from two to four thousand souls, with their fiocks 
and their slaves, driven originally from their Central Asian homes 
by the pressure of Mongol invasion, and who had sought in vain 
a refuge with the Sel jul^n sultan Ala^udnlin Kaikobad of Konia, 
were returning under their chief Suleiman Shah to their native 
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land. They were crossing the Euphrates^ not far from the castle 
of Jaber^ when the drowning of their leader by accident tlirew 
collusion into their ranks. Those who had not yet crossed tlie 
river refused, in face of this omen, to follow their brethren; tfie 
little band, numbering 400 warriors (according to others, consist- 
ing of 2000 horsemen) decided to remain under Ertoghrul, son of 
the drowned leader. Ertoghrul first camped at jessin, 
Erzerum ; a second appeal to Ala-ud-din was 
more successful — the numbers of the immigrants had 
become too insignificantfor their presence to be a source of danger. 
The lands of Karaja Dagh, near Angora, were assigned to the new 
settlers, who found there good pasturage and winter quarters. 
The help afforded by Ertoghrul to the Seljukian monarch on a 
critical occasion led to the addition of Sugut to his fief, with 
which he was now formally invested. Here Ertoghrul died 
in 1288 at the age of ninety, being succeeded in the leader- 
ship of the tribe by his son Osman. When, ex- 
by the onslaughts of Ghazan Mahmud Khan, 
ruler of Tabriz, and one of Jenghiz Khan’s lieu- 
tenants, the Seljukian Empire was at the point of dissolution, 
most of its feudatory vassals helped rather than hindered 
its downfall in the hope of retaining their fiefs as independent 
sovereigns. But Osman remained firm in his allegiance, and 
by repeated victories over the Greeks revived the drooping 
glories of his suzerain. His earliest conquest was Karaja Hissar 
(1295), where first the name of Osman was substituted for that 
of the sultan in the weekly prayer. In that year Ala-ud-din 
Kaikobad II. conferred on him the proprietorship of the lands he 
had thus conquered by the sword, and presented him at the same 
time with the horse-tail, drum and banner which constituted the 
insignia of independent command. Osman continued his vic- 
torious career against the Greeks, and by his valour and also 
through allying himself with Keusse Mikhal, lord of Harman Kaya, 
became master of ATnegeul, Bilejik and Yar Hissar. His marriage 
with Mai Khatun, the daughter of the learned sheikh Edbali, 
has been surrounded by poetical legend; he married his son 
Orkhan to the beautiful Greek Nilofer, daughter of the lord of 
Yar Hissar, whom he carried off from her destined bridegroom on 
her marriage-day; the fruits of this union were Suleiman Pasha 
and Murad. In 1300 the Seljukian Empire crumbled away, and 
many small states arose on its ruins. It was only after tlie death 
of his protector and benefactor Sultan Ala-ud-din II. that Osman 
declared his independence, and accordingly the Turkish historian 
dates the foundation of the Ottoman Empire from this event. 
Osman reigned as independent monarch until T326. He pursued 
his conquests against the Greeks, and established good govern- 
ment throughout his dominions, which at the time of his death 
included the valleys of the Sakaria and Adranos, extending 
southwards to Kutaiah and northwards to the Sea of Marmora. 
Infirmity had compelled him towards the end of his life to 
depute the chief command to his younger son Orkhan, by whom 
in 1326 the conquest of Brusa was at last effected after a long 
siege. 

Orkhan’s military prowess secured for him the succession, 
to the exclusion of his elder brother Ala-ud-din, who became 
his grand vizier. At that time a number of 
principalities had replaced the Seljukian state. 
Though Yahsha Bey, grandson of Mahommed Kara- 
man Oghlu, had declared himself the successor of the Seljukian 
sultans, the princes of Aidin, Sarukhan, Menteshe, Kermian, 
Hamid, Tekke and Karassi declined to recognize his authority, 
and considered themselves independent, each in his own 
dominions. Their example was followed by the Kizil Ahmedli 
Emir Shems-ed-din, whose family was afterwards known as the 
house of Isfendiar in Kastamuni. The rest of the country 
was split up among Turcoman tribes, such as the Zuliikar in 
Marash and the Al-i-Ramazan in Aclana. At his accession 
Orkhan was practically on the same footing with these, and 
avoided weakening himself in the struggle for the Seljukian 
inheritance, preferring at first to consoli^te his forces at Brusa. 
Thi^e he continued to wrest from the Greeks the lands which 
their feeble arms were no longer able to defend. He took Aidos, 


Nicomedia, Horeke, and, after a siege, Nicaea; Tarakli and 
Gemlik fell to his arms, and soon the whole of the shore of 
the Marmora up to Kartal was conquered, and the Byzantines 
retained on the continent of Asia Minor only Ala Shchr and 
Biga. These acquisitions were made between 1328 and 1338; 
in the latter year Orkhan achieved his first conquest from 
Mussulman hands by the capture of Karassi, the pretext being 
the quarrel for the succession on the death of the prince, 
Ajlan Bey. 

At this period the state of the Byzantine Empire was such as to 
render its powers of resistance insignificant; indeed the length 
of time during which it held out agmnst the Turks is to be attri- 
buted rather to the lack of efficacious means at the disposal of 
its assailants than to any qualities po.ssessed by its defenders. 
In Constantinople itself sedition and profligacy were rampant, 
the emperors were the tools of faction and cared but little for 
the interests of their subjects, whose lot was one of hopeless 
misery and depravity. On the death of the emperor Andro- 
nicus III. in 1341 he was succeeded by John Palaeologus, a 
minor; and Cantacuzenus, the mayor of the palace, appealed 
to Orkhan for assistance to supplant him, giving in marriage 
to the Ottoman prince his daughter Theodora. Orkhan lent 
Uie desired aid ; his son Suleiman Pasha, governor of Karassi, 
crossed into Europe, crushed Cantacuzenus’s enemies, and 
penetrated as far as the Balkans, returning laden with spoil. 
Thus the Turks learnt the countiy of the Greeks and their 
weakness. In 1355 Suleiman crossed over from Aidinjik and 
captured the fortress of Gallipoli, which was at once converted 
into a Turkish stronghold; from this base BulaTr, Malgara, 
Ipsala and Rodosto were added to the Turkish possessions. 
Suleiman Pasha was killed by a fall from his horse near Bulair in 
1358 ; the news so affected his father Orkhan as to cause his death 
two months later. The institution of the Janissaries holds 
a prominent place among the most remarkable events of Orkhan’s 
reign, which was notable for the encouragement of learning and 
the foundation of schools, the building of roads and other works 
of public utility. 

Orkhan was succeeded by his son Murad. After capturing 
Angora from a horde of Turkomans encamped there who were 
attacking his dominions, at first with some success, 
in 1361 Murad prepared for a campaign in Europe, 

At that time the Greek emperor’s rule was con- 
fined to the shores of the Marmora, the Archipelago and 
Thrace. Salonica, Thessaly, Athens and the Morea were 
under independent Greek princes. The Bulgarians, Bosnians 
and Servians bad at different periods invaded and conquered 
the territories inhabited by them; the Albaniaas, original 
natives of their land, were governed by princes of their 
own. When, on the death of Cantacuzenus, John Palaeo- 
logus remained sole occupant of the imperial throne, Murad 
declared war against him and conquered the country right up to 
Adrianople; the capture of this city, the second capital of the 
emperors, was announced in official letters to the various Mussid- 
man rulers by Murad. Three years later, in 1364, Philippopolis 
fell to Lala Shahin, the Turkish commander in Europe. The 
states beyond the Balkan now began to dread the advance of the 
Turks; at the instigation of the pope an allied army of 60,000 
Serbs, Hungarians, Walachians and Moldavians attacked Lala 
Shahin. Murad, who had returned to Brusa, crossed over to 
Biga, and sent on Haji Ilbcyi with 10,000 men ; these fell by night 
on the Servians and utterly routed them at a place still known as 
the ** Servians’ coffer.” In 1367 Murad made Adrianople his 
capital and enriched it with various new buildings. He continued 
to extend his territories in the north and west; the king of Servia 
and the rulers of Kiustcndil, Nicopolis and Silistria agreed to 
pay tribute to the conquering Turk. Lala Shahin Pasha was 
appointed feudal lord of the district of Philippopolis, and Timur 
Tash Pasha became beylcrbey of Rumelia; Monastir, Perlepe, 
and parts of Bosnia and Herzegovina were next taken, and the 
kuAg of Servia consented to furnish to Murad a fixed conting^t 
of auxiliary troops, besides paying a wney tribute. In 1381 
Murad’s son Yilderim Bayezid married Devlet Shah Khatun, 
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daughter of the prince of Kermian, who brought him in dowry 
Kutaiah and its six dependent provinces. In the same year Bey 
Shehr and other portions of the Hamid principality were acquired 
by purchase from their ruier Hussein Bey^ as the Karamanian 
princes were beginning to cast covetous eyes on them; but the 
Karamanians were unwilling to resign their claims to be heirs of 
the Seljukian sultans, and not until the reign of Mahommed II. 
were they finally suppressed. Ali Bey, the prince at this time, 
took advantage of Murad’s absence in Europe to declare war 
against him; but the Ottoman ruler returning crushed him at 
the battle of Konia. Meanwhile the king of Bosnia, acting in 
collusion with the Karamanian prince, attacked and utterly 
defeated Timur Tash Pasha, who lost 15,000 out of an army of 

20.000 men. The princes and kings who had consented to pay 
tribute were by this success encouraged to rebel, and the Servian 
troops who had taken part in the battle of Konia became insub- 
ordinate. Indignant at the severity with which they were pun- 
ished, Lazarus, king of Servia, joined the rebel princes. Murad 
thereupon returned to Europe with a large force, and sent Chen- 
dereli Zade Ali Pasha northwards; the fortresses of Shumla, 
Pravadi, Trnovo, Nicopolis and Silistria were taken by him; 
SiSman III., rebel king of Bulgaria, was punished and Bulgaria 
once more subjugated. Ali Pasha then joined his master at Kos- 
sovo. Here Lazarus, king of Servia, had collected an army of 

100.000 Serbs, Hungarians, Moldavians, Walachians and others. 
On the 27th of August 1389 the greatest of the battles of Kossovo 
was fought. A lightning charge of Yilderim Bayezid’s dispelled 
the confidence of the enemy, scattering death and dismay in 
their ranks. The king of Servia w^as killed and his army cut to 
pieces, though the Turks numbered but 40,000 and had all the 
disadvantage of the position. After the battle, while Murad was 
reviewing hiis victorious troops on the field, he was assas.sinated 
by Milosh Kahilovich, a Servian who was allowed to approach 
him on the plea of submission. 

Murad maintained a show of friendly relations with the 
emperor John Palaeologus, while capturing his cities. A review 
held by him in 1387 at Yeni Shehr was attended by the emperor, 
who, moreover, gave one of his daughters in marriage to Murad 
and the other two to his sons Bayezid and Yakub Chelebi. These 
princes were viceroys of Kermian and Karassi respectively; the 
youngest son, Sauji Bey, governed at Brusa during his father’s 
absence. Led away by evil coun.sellors, Sauji Bey plotted with 
Andronicus, son of the emperor, to dethrone their respective 
fathers. The attempt was foiled; Andronicus was blinded by 
his father’s orders and Sauji was put to death (1387). 

After being proclaimed on the field of Kossovo, Bayezid’s 
first care was to order the execution of his brother Yakub 
Chelebi, and so to preclude any repetition of 
fSs^uoi. Sauji’s plot. The young prince Andronicus, who 
had not been completely blinded, sent secretly 
to Bayezid and offered him 30,000 ducats to dethrone 
his father John Palaeologus and make him emperor. Bayezid 
consented; later on John Palaeologus offered an equivalent 
sum and, since he engaged to furnish an auxiliary force of 

12.000 men into the bargain, Bayezid replaced him on the 
throne. By the aid of these auxiliaries the fort of Ala Shehr 
was captured (1392), Manuel Palaeologus, son of the emperor, 
being allowed, in common with many other princes, the privilege 
of serving in the Turkish army, then the best organized and 
disciplined force extant. The principalities of ATdin, Menteshe, 
Sarukhan and Kermian were annexed to Bayezid’s dominions 
to punish their rulers for having joined with the Karamanian 
prince in rebellion. The exiled princes took refuge with the Kizil 
Ahmedli, ruler of Kastamuni, who persuaded the Walachians 
to rebel against the Turks. By a brilliant march to the Danube 
Bayezid subjugated them; then returning to Asia he crushed 
the prince of Karamania, who had made head agaiii and had 
defeated Timur Tash Pasha. Bayezid now consolidated his 
Asiatic dominions by the capture of Kaisarieh, Sivas "and 
Tokat from Tatar invaders, the relics of Jm^hie Khan’s hordes. 
Sinope, Ka.stamuni and Samsun were surj^d®^ by tlwjprince 
of Isfendiar, and the conquest of Asia Mtt|#iW^ed assum. 
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On the death of John Palaeologus in 1391 his son Manuel, who 
was servinjg in the Turkish army, fled, without asking leave, to 
Constantinople, and assumed the imperial dignity. Bayezid 
determined to punish this insubordination : Constantinople was 
besieg[ed and an army marched into Macedonia, capturing 
Salonica and Larissa (1395). The siege of the capital was, how- 
ever, unsuccessful; the pope and the king of Hungary were able 
to create a diversion by rousing the Christian rulers to a sense of 
their danger. An army of crusaders marched upon the Turkish 
borders; believing Bayezid to be engaged in the siege of Constanti- 
nople, they crossed the Danube without precaution and invested 
Nicopolis. While the fortress held out with difficulty Bayezid 
fell upon the besiegers like a thunderbolt. The first onslaught 
of the Knights of the Cross did indeed rout the weak irregulars 
placed in the van of the Turkish army, but their mad pursuit 
was checked by the steady ranks of the Janissaries, by whom 
they were completely defeated (1396). King Sigismund of 
Hungary barely escaped in a fishing boat; his army was ait to 
pieces to a man; among the prisoners taken was Jean Sans Peur, 
brother of the king of France. To the usual letter announcing 
the victory the caliph in Egypt replied saluting Bayezid with 
the title of “ Sultan of the lands of Rum.” 

After the victory of Nicopolis the siege of Constantinople 
was resumed, and the tower of Anatoli Hissar, on the Asiatic 
side of the Bosporus, was now built. However, by sending 
heavy bribes to Bayezid and his vizier, and by offering to build 
a mosque and a Mussulman quarter, and to allow Bayezid to be 
named in the weekly prayer, Manuel succeeded in inducing 
Bayezid to raise the siege. The mosque was destroyed later on 
and the Mussulman settlers driven out. Between 1397 and 1399 
Bayezid overran Thessaly, while in Asia his lieutenant Timur 
Tash was extending his conquests. Meanwhile Timur (Tamer- 
lane) had started from Samarkand on his victorious career. 
With incredible rapidity his hosts spread and plundered 
from Bagdad to Moscow. After devastating Georgia in 1401 
he marched against the Turks. Some of the dispossessed 
princes of Asia Minor had repaired to Timur and begged him 
to reinstate them ; accordingly Timur sent to Bayezid to request 
that this might be done. The tone of the demand offended 
Bayezid, who rejected it in terms equally sharp. As a result 
Timur’s countless hordes attacked and took Sivas, plundering 
the town and massacring its inhabitants. Then, to avenge an 
insult sustained from the ruler of Egypt, Timur marched south- 
wards and devastated Syria, thence turning to Bagdad, which 
shared the same fate. He then retraced his steps to the north- 
west. Bayezid had taken advantage of his absence to defeat 
the ruler of Erzingon, a proteg6 of Timur. All attempts to 
arrange a truce between the two intractable conquerors were in 
vain. They met in the neighbourhood of Angora. Timur’s 
army is said to have numbered 200,000, Bayezid’s force to have 
amounted to about half that figure, mostly seasoned veterans. 
The sultan’s five sons were with the army, as well as all his 
generals; 7000 Servian auxiliaries under Stephen, son of 
Lazarus, took part in the battle (1402)- Prodigies of valour 
on the part of Bayezid’s troops could not make up for the defec- 
tion of the newly-absorbed levies from ATdin, Sarukhan and 
Menteshe, who went over to their former princes in Timur’s 
camp. The rout of the Turkish army was complete. Bayezid, 
with many of his generals, was taken prisoner. Though treated 
with some deference by his captor, who even promised to 
reinstate him, Bayezid’s proud spirit could not endure his 
fall, and he died eight months later at ^ Shehr. 

After the disaster of Angora, from which it seemed impossible 
that the Ottoman fortunes could ever recover, the princes fled 
each with as many troops as he could induce to 
follow him, being hotly pursued by Timur’s armies, rvjwvm, 
Only Mussa was captured. Timur reached Brusa, 
and there laid hands on the treasure of Bayezid; one after 
another the cities of the Turks were seized and plundered 
by the Tatars. Meanwhile Timur sent letters after the fugi- 
tive sons of Bayezid promising to confer on them their father’s 
dominions, and protesting that his attack had been due merely 
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to the insulting tone adopted towards him by Baywid and to 
the entreaties of the dispossessed princes of Asia Minor. Most 
of the latter were reinstated, with the object of reducing the 
Turkish power. Timur did not cross into Europe, and con- 
tented hnnself with acceptmg some trifling presents from the 
Greek emperor. After capturing Smyrna he returned to 
Samarkand (1405). Some years of strife followed between the 
sons of Bayezid, in which three of them fell ; Mussa, seizing 
Adrianople, laid siege to Constantinople, and Manuel Palaeo- 
logus, the emperor, appealed for aid to Mahommed, the other 
son, who had established himself at Brusa. 

In 1413 Mahommed defeated Mussa, and thus remained sole 
heir to Bayezid’s throne; in seven or eight years he succeeded 
in regaining all the territories over which his father 
had ruled, whereas Timur’s empire fell to pieces 
1413 - 1421 , at the death of its founder. Two years after his 
accession Mahommed overcame a rebellion of the prince of Kara- 
mania and recaptured his stronghold Konia (1416), and then, 
turning northwards, forced Mircea, voivode of Walachia, who in 
the dispute as to the succession had supported Prince Mussa, to 
pay tribute. The Turkish dominions in Asia Minor were 
extended, Amasia, Samsun and Janik being captured, and an 
insurrection of dervishes was quelled. In 1421 the sultan died. 
His services in the regeneration of the Turkish power can hardly 
be over-estimated; all agree in recognizing his great qualities 
and the charm of his character; even Timur is said to have 
admired him so much as to offer him his daughter in marriage. 
The honour was declined, and Mahommed took a bride from the 
house of Zulfikar. Amid the cares of state he found time for 
works of public utility and for the support of literature and 
art; he is credited with having sent the first embassy to a 
Christian power, after the Venetian expedition to Gallipoli in 
1416, and the Ottoman navy is first heard of in his reign. 

At the time of Mahommed ’s death his eldest son Murad was at 
Amasia; and, as the troops had lately shown signs of insubordi- 
nation, it w’as deemed advisable to conceal the news 
/iSwiJli. sultan’s death and to send a part of the army 

across to Asia. The men, however, refused to march 
without seeing their sultan, and the singular expedient was 
resorted to of propping up the dead monarch’s bocly in a dark 
room and (concealing behind it an attendant who raised the hands 
and moved the head of the corpse as the troops marched past. 
Shortly after Murad’s a(!cession the (^mpero^ Manuel, having 
applied in vain for the renewal of the annual subsidy paid him 
by the late sultan for retaining in safe custody Mustafa, an 
alleged son of Bayezid, released the pretender. Adherents 
flocked to him, and for a whole year Murad was engaged in 
suppressing his attempts to usurp the throne. 

At last the armies of sultan and pretender met at Ulubad 
(Lopadion) on the Rhyndacus in Asia Minor; Mustafa’s troops 
fled at the first onset; Lampsacus, where the pretender took 
refuge, was captured with the aid of the Genoese galleys under 
Adorno. Mustafa, who had crossed the strait and fled north- 
wards, was taken, brought to Adrianople, and hanged from a 
tower of the serai (1422X Murad now laid siege to Constanti- 
nople to avenge himself on the emperor, and on the 24th of 
August the desperate valour of the defenders succeeded in driv- 
ing back an assault led by a band of fanatical dervishes. The 
siege was raised, however, not owing to the braveryof the defence, 
but because the appearance of another pretender, in the per.son 
of Murad’s thirteen-year-old brother Mustafa, under the pro- 
tection of the revolted princes of Karamania and Kermian, 
called the sultan to Asia. Mustafa, delivered up by treachery, 
was hanged (1424); but Murad remained in Asia, restoring order 
in the provinces, while his lieutenants continued the war against 
the Greeks, Albanians and Wadachians. By the treaty signed 
on the 22nd of February 1424, shortly before his death, the 
emperor Manuel II., in order to save the remnant of his empire, 
agreed to the payment of a heavy annual tribute and to surrender 
all the towns on the Black Sea, except Selymbria and Derkos, 
and those on the river Strymon. Peace was also made at the 
same time with the despot of Servia and the voiv(xle of 


Walachia, on the basis of the payment of tribute. By 1426 the 
princes of Kermian and Karamania had submitted on honour- 
able terms; and Murad was soon free to continue his conquests 
in Europe. Of these the most conspiaious was that of Salonica. 
Garrisoned only by 1500 Venetians, the city was carried by storm 
(March i, 1428); the merciful precedent set by Mahommed I. 
was not followed, the greater part of the inhabitants being 
massacred or sold into slavery, and the principal churches 
converted into mosques. 

The capture of Salonica had been preceded by renewed troubles 
with Sei*via and Hungary, peace being concluded with both in 
1428. But these treaties, each of which marked a fresh Turkish 
acivance, were short-lived. The story of the next few years 
is but a dismal record of aggression and of reprisals leading to 
fresh aggression. In 1432 the Turkish troops plundered in 
Hungary?' as far as Temesvar and Hermannstadt, while in Sersda 
Semendria was captured and Belgrade invested. In Tran- 
sylvania, however, the common peril evoked by the Turkish 
incursion and a simultaneous rising of the Vlach peasantry had 
knit together the jarring interests of Magyars, Saxons and 
Szeklers, a union which, under the national hero, the voivode 
Jdnos Hunyadi was destined for a while to turn the tide 
of war. In 1442 Hunyadi drove the Turks from Hermannstadt 
and, at the head of an army of Hungarians, Poles, Servians, 
Walachians and German crusaders, succeeded in the ensuing 
year in expelling them from Semendria, penetrating as far as 
the Balkans, where he inflicted heavy losses on the Turkish 
general. Meanwhile, again confronted by a rebellion of the 
rince of Karamania, Murad had crossed into Asia and reduced 
im to submission, granting him honourable terms, in view of 
the urgency of the peril in Europe. On the 12th of July 1444 
a ten years’ peace was signed with Hungary, whereby Walachia 
was placed under the suzerainty of that country ; and, wearied 
by constant w'arfare and afflicted by the death of his eldest son. 
Prince Ala-ud-din, Murad al)dicate(i in favour of his son Mahom- 
med, then only fourteen years of age, and retired to Magnesia 
(1444). The pope urged the king of I lungary to take advantage 
of this favourable opportunity by breaking the truce solemnly 
agreed upon, and nineteen days after it had been (concluded a 
coalition was formed against the Turks ; a large army headed by 
Ladislaus I., king of Hungary, Hunyadi, voivode of Walachia, 
and Cardinal Cesarini crossed the Danube and reached Varna, 
where they hoped to be joined by the Greek emperor. In this 
emergency Murad was implored to return to the throne; to a 
second appeal he gave way, and cro.ssing over with his Asiatic 
army from Anatoli Hissar he hastened to Varna. The battle 
was hotly contested; but, in spite of the prowess of Hunyadi, 
the rout of the Christians was complete ; the king of Hungary and 
Cardinal Cesarini were among the killed. Murad is said to have 
abdicated a second time, and to have been again recalled to power 
owing to a revolt of the Janissaries. In 1446 Corinth, Patras 
and the north of the Morea were added to the Turkish domini(3ns. 
The latter years of Murad’s reign were troubled by the successful 
resistance offered to his arms in Albania by S(^anderbeg (q,v,). 
In 1448 Hunyadi, now governor of Hungar>% collected the largest 
army yet mu.stcrcd by the Hungarians against the Turks, but h^* 
was defeated on the famous field of Kossovo and with difficultv 
escaped, while most of the chivalry of Hungary fell. Little 
more than two years later Murad died at Adrianople, being 
succeeded by his son Mahommed. 

After suppressing a fresh revolt of the prince of Karamania, 
the new sultan gave himself up entirely to the realization of 
the long-cherished project of the conquest of Con- 
stantinople. He began by building on the European //. #^0 
side of the Bosporus the fort known as Rumeli Gonqu 9 ror, 
Hissar, opposite that built by his grandfather Bay- 
ezid. Tradition avers that but forty days were needed for the 
completion of the work, six thou.sand men being employed night 
and day; guns and troops were hurriedly put in, and all naviga- 
tion of the Bosporus was stopped. After completing his 
preparations, which included the casting of a monster cannon 
and the manufacture of enormous engines of assault, Mahommed 
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began the siege in 1453. Constantine Palaeologus, the last occu- 
pant of the imperial throne, took every measure that the courage 
of despair could devise for the defence of the doomed city ; but 
his appeal to the pope for the aid of Western Christendom was 
frustrated through the bigoted, anti-Catholic spirit of the Greeks. 
The defenders were dispirited and torn by sedition and dissen- 
sions, and t he emperor could rely on little more than 8000 fighting 
men, while the assailants, 200,000 strong, were animated by the 
wildest fanatical zeal. The siege had lasted fifty-three days 
when, on the 29th of May 1453, a tremendous assault was 
successful; the desperate efforts of the Greeks were unavailing, 
Constantine himself falling among the foremost defenders of the 
breach. The sultan triumphantly entered the palace of the 
emperors, and the next Friday’s prayer was celebrated in the 
Bhurch of St Sofia (see Roman Empire, Later). 

After some days* stay in Constantinople, during which he 
granted wide privileges to the Greeks and to their patriarch, 
the sultan proceeded northwards and entirely subdued the 
southern parts of Servia, A siege of Belgrade was unsuccessful, 
owing to the timely succour afforded by Hunyadi (X456). Two 
years later internal dissensions in Servia brought about the 
conquest of the whole country by the Turks, only Belgrade 
remaining in the hands of the Hungarians. The independent 
princes of Asia Minor were now completely subjugated and their 
territories finally absorbed into the Turkish dominions; Wala- 
chia was next reduced to the state of a tributary province. 
Venice having adopted a hostile attitude since Turkey’s con- 
quests in the Morea, greater attention was devoted to the fleet; 
Mytilene was captured and the entrance to the straits fortified. 
The conquest of Bosnia, rendered necessary by the war with 
Venice, was next completed, in spite of the reverses inflicted on 
the Turks by the Hungarian king Matthias Corvinus, the son 
of Jdnos Hunyadi. The Turks continued to press the Venetians 
by land and sea; Albania, which under Scanderberg had for 
twenty-five years resisted the Ottoman arms, was overrun; 
and Venice was forced to agree to a treaty by which she ceded 
to Turkey Scutari and Kroia, and consented to pay an indem- 
nity of 100,000 ducats (Jan. 25, 1478). The Crimea was next 
conquered and bestowed as a tributary province on the Tatar 
klian Mengli Girai. Mahommed now endeavoured to strike a 
blow at Rhodes, the stronghold of the Knights of St John, 
preparatory to carrying out his long- cherished plan of conquering 
Italy. A powerful naval expedition was fitted out, but failed, 
an armistice and treaty of commerce being signed with the 
grand master, Pierre d’Aubusson (1479). But a land attack on 
southern Italy at the same time w'as successful, Otranto being 
captured and held for a time by the Turks. In 1481 the sultan 
was believed to be projecting a campaign against the Circassian 
rulers of Syria and Egypt, when he died at Gebz^. He is said 
to have been of a merry and even jocular disposition, to have 
afforded a generous patronage to learning, and, strange to say 
for a sultan, to have been master of six languages. 

Mahommed II. was the organizer of the fabric of Ottoman 
administration in the form which it retained practically un- 
changed until the reforms of Mahmud II. and Abd-ul-Mejid. 
He raised the regular forces of the country to a total exceeding 
100,000; the pay of the Janissaries was by him increased, and 
their ranks were brought up to an effective of upwards of 12,000. 
He established the system whereby the lands conquered by the 
arms of his troops were divided into the different classes of fiefs, 
or else assigned to the maintenance of m.osques, colleges, schools 
and charitable institutions, or converted into common and 
pasturage lands. Many educational and benevolent founda- 
tions were endowed by him, and it is to Mahommed II. that 
the organization of the ulema, or legist and ecclesiastical class, 
is due. 

Upon Bayezid II. succeeding to his father « serious revolt 
of: the troops took place, which led to the institution of the 
regular ^yment of an accession donative to the 
fSi-iV/i! Janissanes. At the outset of the reign Bayezid’s 
brother. Prince Jem, made j. serious atljempt to 
claim the throne; he was defeated, ^d eventually took 
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refuge with the knights of Rhodes, whom Ba)rezid bribed 
to keep him in safe custody. The unfortunate prince was led 
from one European stronghold to another, and, after thirteen 
years’ wandering, died at Naples in 1494 (see Bayezid II.).5 
Freed from the danger of his brother’s attacks, the sultan gave 
himself up to devotion, leaving to his ministers the conduct of 
affairs in peace and war. But, though of an unambitious and 
peace-loving temper, the very conditions of his empire made 
war inevitable. Even when peace was nominally in existence, 
war in its most horrible forms was actually being waged. On 
the northern frontier border raids on a large scale were frequent. 
Thus, in 1492 the Turks made incursions into Carinthia as far 
as Laibach, and into Styria as far as Cilli, committing unspeak- 
able atrocities; in 1493 they overran both Styria and Croatia^ 
The Hungarians retaliated in kind, burning and harrying as far 
as Semendria, torturing and murdering, and carrying off the 
saleable inlxabitants as slaves. In 1494 a crushing victory of 
the emperor Maximilian drove the Turks out of Styria, which 
they did not venture again to invade during his reign. In 1496 
the temporary armistice between the Poles and Turks, renewed 
in 1493, came to an end, and John Albert, king of Poland, seized 
the occasion to invade Moldavia. The efforts of Ladislaus of 
Hungary to mediate were vain, and the years 1497 and 1498 
were marked by a terrible devastation of Poland by the Ottomans; 
only the bitter winter, which is said to have killed 40,000 Turks, 
prevented the devastation from being more complete. By the 
peace concluded in 1500 the sultan’s dominions were again ex- 
tended. Meanwhile, in June 1499, again broken out 

with Venice, mainly owing to the intervention of the pope and 
emperor, who, with Milan, Florence and Naples, urged the sultan 
to crush the republic. On the 28th of July the Turks gained 
over the Venetians at Sapienza their first great victory at sea; 
and this was followed by the capture of Lepanto, at which 
Bayezid was present, and by the conquest of the Morea 
and most of the islands of the archipelago. By the peace 
signed on the 24th of December 1502, however, the status quo 
was practically restored, the sultan contenting himself with 
receiving Santa Maura in exchange for Cephalonia, 

Meanwhile in Asia also the Ottoman Empire had been con- 
solidated and extended; but from 1501 onwards the ambitious 
designs of the youthful Shah Ismaii in Persia grew more and 
more threatening to its security; and though Bayezid, intent 
on peace, winked at his violations of Ottoman territory and 
exchanged friendly embassies with him, a breach was sooner 
or later inevitable. This danger, together with the growing 
insubordination of the aged sultan’s sons, caused his ministers 
to urge him to abdicate in favour of Selim, the younger but more 
valiant. This prince pushed his audacity so far as to attack 
his father’s troops, but the action merely increased his popu- 
larity with the Janissaries, and Bayezid, after a reign of thirty- 
one years, was obliged to abdicate in favour of his forceful 
younger son; a few days later he died. This reign saw the end 
of the Mussulman rule in Spain, Turkey’s naval power not being 
yet sufficient to afford aid to her co-religionists. It also saw 
the first intercourse between a Russian tsar and an Ottoman 
sultan, Ivan III. exclianging in 1492 friendly messages with 
Bayezid through the Tatar khan Mengli Girai; the first Russian 
ambassador appeared at Constantinople three years later. 

When he had ruthlessly quelled the resistance offered to hk 
accession by his brothers, who both fell in the struggle for the 
throne, Sehm undertook his campaign in Persia, 
having first extirpated the Shia heresy, the prevalent 
sect of Persia, in his dominions, where it threatened 
to extend. After an arduous march and in spite of the mutinous 
behaviour of his troops, Selim crushed the Persians at Chaldiraa 
(15x5) and became master of the whole of Kurdistan, He next 
turned against the Mameluke rulers of Egypt, crushed thexxij 
and, entering Cairo as conquei-or (1517), obtained from the last 
of the Abb^id caliphs,^ Motawakkil, the title of caliph (^.v,) 

> After the fall of the caliphs of Bagdad (1258), descendants of 
the Abbasids took refuge in Cairo and enjoyed a purely titular 
authority under the protection of the Egyptian rulers. 
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for himself and his successors (see Egypt : History ; Mahommedan 
Period). The sultan also acquired from him the sacred banner 
and other relics of the founder of Islam^ which have since been 
preserved in the Seraglio at Constantinople. £gypt> Syria and 
the Hejaz, the former empire of the Mamelukes, were added 
to the Ottoman dominions. Towards the end of Selim^s reign 
the religious revolt of a certain Jellal, who collected 200,000 
adherents, was the cause of much trouble; but he was eventually 
routed and his force dispersed near Tokat. While preparing 
an expedition against Rhodes to avenge the repulse sustained 
forty years before by Mahommed II., the sultan died at Orash- 
keui, near Adrianople, at the spot where he had attacked his 
father’s troops. His reign of ei^ht years had almost doubled 
the extent of the Turkish dominions. 

He was succeeded by his son Suleiman “ the Magnificent,” 
in whose long and eventful reign Turkey attained the highest 
point of her glory. Selim’s Asiatic conquests had 
left his successor free to enter upon a campaign in 
Europe, after the suppression of a revolt of the 
governor of Damascus, who had thought to take advantage of 
the new sultan’s accession to restore the independent rule of the 
Circassian chiefs. In 1521 war was declared against tlae king 
of Hungary on the pretext that he had sent no congratulations 
on Suleiman’s accession. Belgrade was besieged and captured, 
a conquest which Mahommed II. had failed to effect. In the 
next year an expedition was undertaken against Rhodes, the 
capture of which had become doubly important since the acquisi- 
tion of Egypt. The siege, which was finally conducted by the 
sultan in person, was successful after six months’ duration; 
the forts of Cos and Budrum were also taken. The European 
war was now renewed; in 1536 the sultan, marching from Bel- 
grade, crossed the Danube and took Peter wardein and Esseg; 
on the field of Mohacs he encountered and defeated the Hun- 
garians under king Louis II., who was killed with the flower 
of the Hungarian chivalry (see Hungary : History). Budapest 
hereupon fell to the Turks, who appointed John Zapolya king 
of Hungary (1528). But the crown of Hungary was claimed 
by the archduke Ferdinand, brother of the emperor Charles V., 
as being king Louis’s brother-in-law. This brought Turkey into 
collision with the great emperor. Moreover, Francis 1 . of France, 
who had just been defeated by Charles, sent to the sultan am- 
bassadors and messages dwelling on tlie danger of allowi^ 
Charles’s power to become too great, and imploring the assis- 
tance of Suleiman as the only means of preserving the balance 
of power in Europe. Meanwhile Ferdinand’s troops captured 
Budapest, driving out Zapolya, who at once appealed to Suleiman 
for aid. Suleiman decided against Charles, and marched north 
(1529). Zdpolya joined the Turks at Mohdes, and a joint attack 
was made on Budapest. After five days’ siege the Austrians 
were driven out, and Zdpolya was reinstated on the throne of 
Hungary. The Turks then marched on Vienna, which was 
bombarded and closely invested, but so valiant was the resis- 
tance offered that after three weeks tlie siege was abandoned 
(Oct. 14, 1529). Suleiman now prepared for a campaign 
in Germany and sought to measure himself against Charles, 
who, however, withdrew from his approach, and little was 
done save to ravage Styria and Slavonia. In 1533 a truce 
was arranged, Hungary being divided between Zdpolya and 
Ferdinand. 

During the Hungarian campaign the Shia sectaries had been 
encouraged to revolt, and the Persians had overrun Azerbaijan 
and recaptured Tabriz. Suleiman, therefore, turned his arms 
against them, reaching Bagdad in 1534, and capturing the whole 
of Armenia. The naval exploits of Khair-ed-din Pasha (see 
Barbarossa) are among the glories of the reign, and led to 
hostilities with Venice. After capturing Algiers, an attack 
by this famous admiral on Tunis w^ repulsed with the aid 
of Spain, but in the Mediterranean he maintained a hotly- 
contested struggle with Charles’s admiral, Andrea Doria. 
Venice was in alliance with Charles, and her possessions 
were consequently attacked by Turkey by land and by 
sea, many islands, including Syra and TinoSi falling before 


Barbarossa’s assaults. Corfu was besieged, but unsuccess** 
fully. At Preveza Barbarossa defeated the papal and Venetian 
fiects under Doria. In 1540 the fort of Castelnuovo, the 
strongest point on the Dalmatian coast, was token by the Vene- 
tians and recaptured by Barbarossa. Peace was then made on 
the terms that Turkey should retain her conquests and Venice 
should pay an indemnity of 300,000 ducats. Friendly relations 
had subsisted between Suleiman and Ferdinand during the 
expedition to Persia; but on tlie death of Zapolya in 1539 
Ferdinand claimed Hungary and besieged Budapest with a large 
force. Suleiman determined to support the claims of Zdpolya’s 
infant son, John Sigismund, and in 1541 set out in person. At 
the end of August he appeared before Budapest, the siege of 
which had already been raised by the defeat of the Austrians; 
the infant John Sigismund was carried into the sultan’s camp, 
and the queen-motiier, Isabella, was peremptorily ordered to 
evacuate the royal palace, though the sultan gave her a diploma 
in which he swore only to retain Budapest during the minority 
of her son. On the 2nd of September Suleiman entered the city, 
and to the ambassadors of Ferdinand, who came to offer a yearly 
sum if the sultan would recognize his claim to Hungai^, he 
replied that he had taken possession of it by tlie sword and 
would negotiate only after the surrender of Gran, Tata, Vise- 
grad and Szekesfehirvdr. The war now continued vigorously 
by sea and land. The great expedition of the emperor 
Charles V. against Algiers ended in failure, his fleet being 
destroyed by a sudden storm (Oct. 31, 1541) ; and his diplo- 
matic efforts to wean Barbarossa from his allegiance to the 
sultan fared no better. In 1542 a formal alliance was concluded 
between Suleiman and Francis I.; the Ottoman fleet was placed 
at the disposal of the king of France, and in August 1543, the 
Turks under Barbarossa, and the French under the duke of 
Enghien, laid siege to Nice. The town surrendered; but the 
citadel held out until, on the 8th of September, it was relieved 
by Andrea Doria, Meanwhile on land Suleiman had taken full 
advantage of the European situation to tighten his grip on 
Hungary. The attempt of the imperialists, under Joachim of 
Brandenburg, to retake Budapest (September 1542), failed 
ignominiousiy; and in the following year Suleiman in person 
conducted a campaign which led to the conquest of Sikl6s, Gran, 
Sz^kesfeh^rvar and VisegrAd(i544). Everywhere the churches 
were turned into mosques; and the greater part of Hungary, 
divided into twelve sanjaks, became definitively a Turkish 
province. A truce, on the basis of uti possidetis, signed at Adria- 
nople on the 19th of June 1547 for five years, between the sultan, 
the emperor and Ferdinand 1 . king of Hungary, recognized the 
Turkish conquests in Pliingary; while, for the portion left to 
him, Ferdinand consented to pay an annual tribute of 30,000 
ducats. John Sigismund was recognized as independent prince 
of Transylvania and of sixteen adjacent Hungarian counties. 
Queen Isabella to act as regent during his minority. 

Suleiman was now free to resume operations against Persia. 
In the spring of 1548 he set out on his eleventh campaign, 
which ended in the capture of Erzerum (August 16) and the 
conquest of Armenia and Georgia. But the Persian War 
dragged on, with varying fortune, for years, till after Suleiman 
had ravaged Persia it was concluded by the treaty — the first 
between shah and sultan — signed at Amasia on the 29th of 
May 1555. 

Meanwhile the war in Hungary had been resumed. Neither 
side had been careful to observe the terms of the treaty of 
1547; the Turkish pashas in Hungary had raided Ferdinand’s 
dominions, while Ferdinand had been negotiating with Frater 
Georgy (see Martinuzzi) with a view to freeing Transylvania 
from the Ottoman suzerainty. When the sultan discovered 
that Martinuzzi, who was all-powerful in Transylvania, had 
actually arranged to hand over the country to Ferdinand, he 
threw the Austrian ambassador into prison, and in September 
1551 sent an army, 80,000 strong, under Mahommed Sokolli 
over the Danube. Several forts, and the important town of 
Lippa on the Itoosch, fell at once, and siege was laid to Temes- 
v^. This was raised after two months, and Martinuzzi took 
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advantage of the retirement of the Turks to raise an army and 
recapture Lippa. Before the surrender of the city^ however^ 
he was murdered by rerdinand\s orders, on strong suspicion 
of treachery. The campaign of 1552 was disastrous for the 
Austrians; the Turks, under the command of Ahmed Pasha, 
defeated them at Szegedin and captured in turn Veszprem, 
Temesviir, Szolnok and other places. Their victorious career 
was only checked, in October, by the raising of the siege of 
Erlau. In the spring of 1553 the victories of the Persiaas 
called for the sultan's presence in the East; a truce for six 
months was now concluded between the envoys of Ferdinand 
and the pasha of Budapest, and Austrian ambassadors were 
sent to Constantinople to arrange a peace. But the negotia- 
tions drj^ged on without result ; the war continued with hideous 
barbarities on both sides; and it was not until the 1st of June 
1562 that it was concluded by the treaty signed at Prague by 
Ferdinand, now emperor. Suleiman kept the possessions he 
had won by the sword, Temesv 4 r, Szolnok, Tata and other 
places in Hungary; Transylvania was assigned to John Sigis- 
mund, the Habsburg claim to interference being categorically 
denied; Ferdinand bound himself to pay, not only the annual 
tribute of 30,000 ducats, but all the arrears that had meanwhile 
accumulated. Even this treaty, however, was but an apparent 
settlement. A year passed before the Latin and Turkish texts 
of the treaty were harmonized; and meanwhile irregular fighting 
continued on all the borders. In 1564 Ferdinand died, and was 
succeeded by Maximilian II. The new emperor attacked 
Tokaj, which was in Turkish possession; the tribute had been 
allowed again to fall into arrears; and to all this was added 
that Mahommed Sokolli, the new grand vizier (1565), pressed 
for a new war to wipe out the disgrace of the failure of the 
Ottoman attack on Malta (May-September 1565). In May 
1566 the war broke out, Suleiman, now seventy-two years old, 
again leading his army in person. In August he laid siege to 
Szigetvdr with 100,000 men; but on the sth of September, 
while preparations were being made for a final assault, the 
sultan died. His death was, however, kept secret, and on the 
Sth the fortress fell. 

The reign of Suleiman the Magnificent marked the zenith 
of the Ottoman power. At the time of his death the Turkish 
Empire extended from near the frontiers of Germany to the 
frontiers of Persia. The Black Sea was practically a Turkish 
lake, only the Circassians on the east coast retaining their 
independence; and as a result of the wars with Persia the whole 
Euphrates v^lcy, with Bagdad, had fallen into the sultan's 
power, now established on the Persian Gulf. The Venetians 
had been driven from the Morea and the islands of the Archi- 
pelago; and, except a strip of the Dalmatian coast and the little 
mountain state of Montenegro, the whole of the Balkan peninsula 
was in Turkish hands. In the Mediterranean, Crete and Malta 
yet survived as outposts of Christendom; but the northern 
coasts of Africa from Egypt to Morocco acknowledged the 
supremacy of the sultan, whose sea power in the Mediterranean 
had become a factor to be reckoned with in European politics, 
threatening not only the islands, but the very heart of Christen- 
dom, Italy itself, and capable — as the alliance with France 
against Charles V. had shown — of being thrown with decisive 
weight into the balance of European rivalries. 

The power of the Ottomans at sea was maintained during 
this period by a series of notable captains, such as Khair-ed-din 
and his son Hassan, Pial£, Torgud, Sali Reis and 

Sm pSSwrf separately 

noticed (see Barbarossa). PiaK, a Croatian who 
had been brought up in the imperial harem and succeeded 
Sinan as capudan-pasha, crowned a series of victories over the 
galleys of Andrea Doria by the capture of the island of Jerba, 
off Tripoli (July 31, 1560). For this he was rewarded with 
the hand of one of the sultan's gnmddaughters. He later 
became the second vizier of the empire, and, as a supporter of 
Sokolli, was in power till his death in 1575. Torgud, also 
the son of Christian parents, was a native of the sanjak of 
Mentesha in Asia Min^^Md began hif ^career as a soldier in 
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the Ottoman sea service. After spending some time as a 
Genoese gailey-slave, he turned corsair and became the terror 
of the Mediterranean coasts. He seized Mahdia, a strong post 
on a tongue of land about 43 m. south of Susa in Tunisia, and 
made this the centre of his piracies till, during his absence 
raiding the Spanish coasts, it was bombarded and destroyed 
by an expedition sent by Charles V. (September 10, 1550). 
Torgud was now summoned to Constantinople to answer for 
piracies committed on the friendly galleys of Venice; but he 
sailed instead to Morocco, and there for two years defied the 
sultan's authority. But Suleiman, who needed the aid of the 
corsairs against Malta, pardoned him, and he was given the 
command of the expedition against Tripoli, which he captured. 
He now turned against Corsica, captured Bastia (August 1553), 
and on his return to Constantinople, laden with booty and 
slaves, chastised the insurgent Albanians. He was rewarded 
by Suleiman with the governorship of Tripoli, which he held 
till his death. He was killed during the unsuccessful attack on 
Malta, which he commanded (1565). Sali Reis, also by birth 
a Christian of Asia Minor, was likewise successful as a corsair; 
he distinguished himself especially at the capture of Tunk, 
and succeeded Hassan Barbarossa as beylerbey of Algiers. 

Other captains carried the Turkish arms down the Arabian 
and Persian gulfs far out into the Indian Ocean. Of these the 
most remarkable was Piri Reis, nephew of Kamil Reis, the 
famous corsair who, under Bayezid IL, had swept the Aegean 
and Mediterranean. Piri sailed into the Persian Gulf, took 
Muscat, and laid siege to Ormuz. But the approach of the 
Portuguese fleet put him to flight; some of his vessels were 
wrecked; and on his return by way of Egypt he was arrested 
at Cairo and executed. He had compiled a sea-atlas (the 
Bahrije) of the Aegean and Mediterranean seas, every nook 
and cranny of which he had explored, with an account of the 
currents, soundings, landing-places, inlets and harbours. 

Another literary seaman of this period was Sidi Ali, celebrated 
under his poetic pseudonym of Katibi (or Katibi Rumi, to 
distinguish him from the Persian poet of the same name). 
He was no more successful than Piri or his successor Murad 
in fighting the elements and the Portuguese in the Persian Gulf; 
but he was happier in his fate. Driven, with the remnant of 
his ships, into the Indian Ocean, he landed with fifty com- 
panions on the coast of India and travelled back to Turkey by 
way of Sind, Baluchistan, Khorassan and Persia. He wrote 
an account of this three years' journey, for which he was re- 
warded by Suleiman with an office and a pension. He was the 
author also of a mathematical work on the use of the astrolabe 
and of a book (Muhit, ** the ocean ") on the navigation of the 
Indian seas. 

At the close of Suleiman's reign the Turkish army numbered 
nearly 200,000 men, including the Janissaries, whose total he 
almost doubled, raising them to 20,000. He im- 
proved the laws and institutions established by 
his predecessors and adapted them to the require- " * 
ments of the age; to him are due important modifications in 
the feudal system, aimed at maintaining the fiefs in a really 
effective condition. The codes of law were by him revised and 
improved, and he was the first sultan to enter into relations 
with foreign states. In 1534 Jean de La Foi^t, a knight of 
St John of Jerusalem, came to Constantinople as first per- 
manent French ambassador to the Porte, and in February 
153s were signed the first Capitulations (g,v,) with France. 

A short sketch of the administration and state of the country at 
this time may find place here. Successively transferred from Bnisa 
to Adrianople and thence to Constantinople, the seat ^ 
of government was at first little more than the camp 
of a conqueror. After the conquest of the imperial 
city the sultans began to adopt the pomp and splendour L * ^ ” 
of eastern sovereigns, and largely copied the system. 
ready to hand, of the Byzantine emperors. Affairs of state were at 
first discussed at the imperial divan, where the great dignitaries 
were convened at appointed hours. Until the reign of Mahommed 
the Conqueror the sultan presided in person; but a rough Anatolian 
peasant penetrating one day to the council and exclaiming, ** Which 
of you might be the sultan ? IVe come to make a complaint 1 ** it 
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•was thought that in future it would be mwe consonant with the 
imperial dignity for the sovereign to remain concealed behind a 
grating where, unseen, he could hear all that was said. Towards 
the middle of Suleiman’s reign even this practice was abandoned, 
and the sultans henceforth ahended the divans only on the dis- 
tribution of pay to the troops or the reception of a foreign ambas- 
sador, which occasions were usually made to coincide. The divan 
accompanied the sultan on military expeditions. 

As ^tablished by Mahommed ll., the officials of the state were 
divided into four classes; (i) administrative; (2) ecclesiastical; 
(3) secretarial and (4) military. The administration of ki^ias, or 
cantons, was usually entrusted to the cadis and the holders of the 
^ore important fiefs; the sanjaks, or departments, were ruled by 
ala% beys or mif-i-liva$ (colonels or brigadiers), pashas with one horse- 
tail; the vilayetSy or provinces, by beylerbeys or mir^-mirans (lord of 
lords), pashas with two horse-tails; these were all originally military 
officers, who, in addition to their administrative functions, were 
charged with tlic duty of mustering and coinmanding the feudal 
levies in wav time. Above; them were the beylerbeys of Anatolia and 
Rumclia, who served under the orders of the commander-in-chief. 
The title of vizier was borne by six or seven persons simultaneously; 
the grand vizier was the chief of these and exercised supreme 
authority, being invested with the sultan's signet. He often com- 
manded an army in jierson, and was then given the title of serdar- 
i-ekvem (generalissimo) ; one of the subordinate viziers remsiincd 
behind as haimmakam, or locum tenens. The duties of the other 
viziers were limited to attending the divan ; they were called hubbe 
or cupola viziers from the fact that the council met under a cupola; 
they were pashas with three horse-tails, and were attended by large 
retinues, Having generally achieved distinction as beylerbeys. 
These officers were usually chosen from among the more promising 
of the youths selected by the devshurme, or sy.stem of forced levy 
for manning the ranks of the Janissaries : henct; so many of the 
statesmen of Turkey were of non-Mussulman origin. Jiesides these 
members of the secretarial class, such as nishanjis and defterdays, 
as well as regular army officers, and occasionally members of the 
ecclesiastical class, or ulema, rose to the rank of vizier. 

The highest dignitaries of the ecclesiastical class were at first the 
kazasfkers, or military judges, of Europe and Asia; later the office 
of Sheikh-ul-Islam was created as the supreme authority in matters 
relating to the Church and the sacred law. Promotion was regular, 
but was obtainable only by entering at an early age one of the 
medressh or colleges; the student, after passing through the suc- 
cessive degrees danishmend, mulasim and ynuderris, became first 
a molla, then a judge, rising to the higher ranks as fortune and 
opportunity offered. In the time of Ilayezid II. the post of nakib- 
uheshreif, or registrar of the sherl/s, or descendants of the Prophet, 
was created. 

The secretarial class consisted of six categories : the nishanjis, 
the defterdars, the re'is, the defter emini, the shakk-i-sdni (or second 
class) defterdars and the shaft ft-i-sdlis (or third class) defterdars. 
The first named were charged with the duty of revising and duly 
executing the decisions of the divan respecting the assignment of 
lands to warriors and the apportioning of conquered terri lories. 
They were men of great culture, and many historians, poets 
and writers belong to this class. The defterdar was practically the 
minister of finance. The reis was the secretary-general of the 
divan, and in more modern times became minister for foreign 
affairs. The defter emini kept the registers for the nishanji, 
whose place he took on emergency, the others acted as secretaries 
and clerks. 

‘The military class was divided into two categories ; (i) the regular 
paid troops who were quartered in barracks and were known as 
^ slaves of the palace " ; (2) the feudal levies who received no pay 
and were called upon to serve only in war-time. The Janis.saries 
(j.v.) belonged to the first catego^>^ The rigid regulations for 
admission to their ranks were soon relaxed : at the close of the Persian 
war in 1590 their total amounted to 30,000. The regular troops 
comprised also armourers {jebeji), from 6000 to 8000 men, and .six 
squadrons of cavalry; these were recruited in the same way as the 
janissaries, and their numbers were rai.sed by Murad III. to 20,000. 
There were also hostanjis, or forest-guards, numbering about 5000, 
besides local troops in distant and frontier provinces, and about 

20.000 akinjis, or light troops, in Europe, who carried out forays 
in the enemies’ country. 

The fiefs were not hereditary', and were held directly from the 
sultan. On the conquest of a country the lands were apportioned 
by the nishanjis, who first computed the tithe revenue of each village, 
its population, woods, pasturage, &c. ; and divided it into the three 
classes of fiefs (khds, ziamet and Umar), or into (pious endow- 
ments) or pasturage. Any estate with a revenue exceeding 100.000 
aspres was a kh&s, and was conferred on a prince or on a high dignitary 
as long as he held his post ; for each 5000 aspres of revenue one armed 
warrior had to be furnished in war. Fiefs with a revenue of from 

20.000 to 100,000 aspres were called ziamets and were conferred 
on similar terms on inferior officers, usually for life or during good 
behaviour. Fiefs with a revenue of from 3000 to 20,000 aspres 
were timars, furnishing one anned warrior for every 3000 aspres’ 
revenue; |hc grant oi a fici was conditional on obligatory residence. 
The peasants owning the land remained undisturbed in tkeir 
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proprietorship, paying to their feudal lord the tithe, as well as the fixed 
duties on transfer, &c. Abuses in the system first began in the time 
of Khosrev Pasha, Suleiman’s grand vizier. 

The governors of the inori' distant provinces enjoyed a consider- 
able amount of independence, which in the case of the IJarlmry 
states was more or less complete ; thtjse entered into treaties with 
foreign powers, and by their piratical outrages frequently caused 
the Porte considerable eiiibarrassiueut. The sherlf of the Hejaz, 
Abu-'l-berekat, made submission to Sultan Selim 1. After the 
subjugation of the Yemen, the absor]>li(m of the holy places 
was also attempted, and in Suleiman’s reign judges were ap- 
pointed thither from Constantinople. Put it was found politic 
to continue the office of the grand shcrlf of Mecca in tlic sherifian 
family. 

The princes of the Crimea were invested with many of the prero 
gatives of independence, «.g. that of coining money ; the ruler of 
Transylvania was allowed to retain the royal title, nor were Turkish 
troops <piartercd in the country. The Danubian principalities 
were also ruled by native princes until the Phanariote period (see 
Phanariotk.s). 

On the i7tb of February 1568, two years after the accession 
of Suleiman’s son Selim, peace was concluded with Austria 
on the basis of the former terms, the emperor 
Maximilian having sent ambassadors to congratulate 
the new sultan on his accession. A disastrous 
attack on Astrakhan, with the object of carrying out Sokolli’s 
plan for uniting the Don and the Volga, first brought the 
Turks into collision with the Russians. Expeditions against 
the Yemen and Cyprus were succe.ssful, but the loss of 
Cyprus, accompanied as it was by the barbarous murder of the 
Venetian commander, Marco Antonio Bragadino, by the scras- 
kier pasha Mustafa’s orders, in violation of the terms of the 
capitulation of Famagusta (August 1571), roused the bitter 
resentment of the Venetians, previously incensed by Turki.sh 
raids on Crete. Already, on the 35tli of Ma}^, had been concluded 
the holy league between the pope, Venice and Spain for a new 
crusade against the infidel, in spite of the efforts of France 
to prevent the adhesion of the republic. Preparations were 
hurried on, and at the end of September the great allied fleets 
under Don John of Austria, sailed into the archipelago. On 
the 7th of October was fought the naval battle of Lepanto, 
which broke for ever the tradition of the invincibility of the 
Turks at sea. The immediate results of the battle were not, 
however, as decisive as might have been expected. In June 
1572 a fresh Ottoman fleet of 250 sail took the sea; and the 
jealousy of the allies and the incompetence of their commanders 
made any repetition of their former victory impossible. After 
a series of indecisive engagements Venice broke from the league 
and, under the mediation of France, concluded a treaty with 
the Porte practically on the basis of uti possidetis (March 7, 
1573). With Spain the war continued, and on the 24th of 
August 1574 Tunis — which had been taken by Don John of 
Austria in 1572 — ^was recaptured by the Turks, who from this 
new base proceeded, under Sinan Pasha and Kilij Ali, to ravage 
Sicily.' In the same year Selim II. died. Known in history 
as the ** Sot,” he had allowed his able grand vizier Mahommed 
Sokolli to rule the country. 

The character of Murad III., who succeeded his father 
Selim II. at the age of twenty -eight, was not calculated to arrest 
the progress of decay within the Ottoman Empire. 

He was a weakling, swayed by his favourites in the MundUL, 
harem, especially by his Venetian wife Safi^; and, t^f 4 -iS 9 S, 
though he kept Sokolli in office, he was suspicious 
of the too powerful vizier, whose wise influence he allowed 
his minions to undermine. Thus eminent .servants of the 
state such as Mustafa Pasha, Sokolli’s nephew — who for 
twelve years had ruled the sanjak of Budapest with con- 
spicuous enlightenment and success — were deposed or 
executed to make way for the nominees of the harem. In 
even w^cightier matters the opinion of the grand vizier was 
slighted. Thus it was against his advice that, at the 
beginning of 1578, advant^e was taken of the disorders 
arising on the death of Shah Tahmasp of Persia to attack 

> It was ten years before a formal truce was signed with Spain 
(1584) ; two hundred years passed before the signature of a definitive 
treaty of peace and commerce (Sept. 14, 1782). 
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that country. The war lasted for twelve years, during 
which Tiflis, Shirvan and Daghestan were taken ; finally 
Shah Abbas established himself on the Persian throne 
and in 1590 made peace with Turkey, who retained her con- 
quests in Georgia, Azerbaijan and Shirvan. But this short- 
sighted policy is criticized by Turkish historians, who censure 
Murad III. for thus weakening the neighbouring Mussulman 
states such as Persia and D^hestan, thereby facilitating Russia's 
future expansion at their cost. Sokolli’s assassination, on 
the nth of October 1578, had meanwhile thrown the country ' 
into disorder. There was now no authority left to hold in 
check the corrupt influences of the harem. The avenues to 
power were through bribery and yet more un.speakable paths; 
the fiefs which formed the basis of the feudal array were bestowed 
on favourites’ favourites, or sold to the highest bidder, and the 
sultan himself shared in the corrupt plunder. At last that final 
expedient of weak governments, the debasing of the coinage, 
led to a crisis. In 1589 mutinies of troops took place all over 
the empire, and in the two following years there were several 
risings of the Janissaries at Constantinople, the pretext being 
everywhere that the soldiers were being robbed of their pay. 
At this juncture a fresh crisis in the relations with Austria 
arose. The peace concluded in 1568 and thrice renewed (in 
1573, 1576 and 1584) had not prevented the continuance of 
raids and forays, from either side of the frontier, that at times 
assumed the dimensions of regular campaigns. The climax 
came in 1593. All through the preceding year Hassan “ Tilli,” 
beylerbey of Bosnia, had raided in Croatia, taking border 
fortresses and driving off the inhabitants into slavery^. In 
June 1593, with an army of 30,000 men, he laid siege to Sissek; 
the Austrian and Hungarian levies hurried to its relief; and 
on the 22nd the Turks were routed with immense slaughter 
on the banks of the Kulpa, Hassan himself, with many other 
beys and two of the imperial princes, being among the slain. 
Though not yet formally declared, the long war ” was now 
in full progress. In August, Sinan Pasha, the grand vizier — 
now eighty years of age — took command of the troops for the 
Hungarian War and left Constantinople, dragging w^ith him 
the Austrian ambassador in chains. The capture of Veszpr^m 
and of Raab (1594) and the failure of the archduke Matthias 
to take Gran seemed to promise another rapid victory of the . 
Ottoman arms; but Sinan was ill-supported from Constanti- 
nople, the situation was complicated by the revolt of 
Waladiia and Moldavia, and the war was destined to last, with 
varying fortunes, for fourteen years. On the ifith of January 
1595 Murad III. died. 

In spite of the internal corruption which, under Murad III., 
heralded the decay of the empire, the prestige of the Ottomans 
in Europe w'as maintained during his reign. Even the emperor 
had to be content to be treated by the sultan as an inferior 
and tributary^ prince; while France had to suffer, with no 
more than an idle protest, the insult of the conversion of 
Catholic churches at Constantinople into mosques. In spite 
of frequent causes of friction, good relations w'crc maintained 
with Venice, through the influence of the sultana Safi 4 , and the 
capitulations with the republic of St Mark were renewed in 
1589. Those with France were also renewed (July 6, 1581); 
and capitulations were signed for the first time W'ith the grand 
duke of Tuscany (1578) and with England (1580).^ In the 
following year permanent diplomatic relations W’ere established 
by England with the Porte by the despatch of William Harcbone 
as ambassador, Queen Elizabeth urging as her special claim to 
the sultan’s friendship their common mission to fight “ idolaters.” 

The new sultan, Mahommed III., Murad’s son, succeeded 
to the throne at a moment when the Turkish arms were suffering 
reverses in Hungary^ and in the revolted Danubian provinces; 

Janissaries, too, were ill-content and mutmous, 
and to put an end to their murmurings Mahommed 
^^ 98 - 1603 , persuaded by Sinan PaJfeha to lead them to the 
war in person. The immediate effect was good ; Erlau was 

^ They were renewed with England in I593« 1603, 1606, 162a, 
1624, Z641, 1662 and 1675- ... 
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captured in October 1596, and a three days’ battle in the plain 
of Keresztes (Oct. 23 to 26) ended in the disastrous 
rout of the allied troops under the archduke Maximilian and 
Sigismund, prince of Transylvania. But the Turks did not 
profit much by their victory. The new grand vizier, Cicala, 
by his severity to the soldiers, mainly Asiatics, who had shown 
cowardice in the battle, drove thousands to desert; and the 
sultan, who had himself little stomach for the perils of cam- 
paigning, returned to Constantinople, leaving the conduct of 
the war to his generals. The campaign of 1598 began with the 
loss of Raab, and continued unfavourable to the Turks, who 
lost Totis, Veszprem and Papa, and were hard pressed in Buda- 
pest. In October want of supplies and a mutiny of the Janis- 
saries compelled the commander-in-chief to retreat into winter 
quarters at Belgrade. In 1599 the first peace overtures were 
made, but came to nothing; and the confused fighting of this 
and the following year culminated in the capture of Kanizsa 
by the Turks (September 1600). The attempt of the archduke 
Ferdinand, at the head of 30,000 men, to retake it a year later 
was defeated. In August t6o2 Sz 4 kesfchcrvar again fell into 
the hands of the Turks; in November the siege of Buda by the 
archduke Matthias, who had taken Pest by storm, was raised 
by the grand vizier Hassan. 

Trouble had, however, meanwhile broken out in other parts 
of the Ottoman dominions. The deserters from Cicala’s army, 
distributed in armed bands throughout Asia Minor, had become 
centres round which all the elements of discontent gathered, 
and formed the mainstay of the Jellali sectaries who, at this 
time, rose in insurrection and ravaged Anatolia. In Con- 
stantinople, early in 1603, there was, moreover, a serious rising 
of the spahis ; and, finally, in September Shah Abl)as of Persia 
took advantage of what is known in Turkish history' as ** the 
year of insurrections ” to declare war and reconquer Tabriz. 
In the midst of this crisis, on the 22nd of December 1603, Sultan 
Mahommed III. died, and was succeeded by his elder son, 
Ahmed I., a boy of fourteen. 

Though negotiations for peace were at once begun, it was not 
till three years after Ahmed’s accession that the peace of Sitva- 
torok, concluded on the nth of November 1606, at 
last put an end to the war in Europe. By this itQ3%6i7. 
treaty the annual tribute payable by Austria was 
abolished, but an indemnity of 200,000 florins was paid '' once 
for all ” by the emperor, who was henceforth to be given his 
proper imperial title (padishah) in Turkish official documents. 
The peace of Sitvatorok (or Zeideva, as it is also called) marks 
the close of Turkey’s period of conquest. No longer haughtily 
imposed on the vanquished, as was the case with former 
treaties, it was submitted to the examination and discussion of 
both parties before being signed. It freed Austria from the 
humiliating tribute to which the treaty of 1547 had subjected 
her, and established relations between the two monarchs on 
a footing of equality. It was thus the first manifest »gn 
of Turkey’s decadence from the glory of Suleiman I.’s reign, 
when King Ferdinand stooped to call the sultan’s vizier 
his brother. For the remainder of the reign the Persian 
War was continued fitfully, a treaty of peace, signed in 1611, 
not being observed. 

In 1617 the sultan died, and was succeeded by his brother 
Mustafa; but the latter being declared incompetent to reign, 
his brother Osman took his place on the throne, | 

i The war in Persia was terminated by the renewal i 8 ir-i 6 t 8 , 

\ in 1618 of the treaty of 1611, whereby all the con- moa 
quests effected by Murad III. and Mahommed III. 
were given up. Peace, however, left the rebellious 
Janissaries leisure to engage in plots against the sultan, and 
in order to occupy them and to remove them from the 
capital advantage was taken of the king of Poland haying 
intervened in the affairs of Transylvania and the principalities 
to declare war against him. Osman marched agmst lUiotin, 
but failed to capture it, and his unpopularity with the army 
was increased by rumours that he designed to collect such 
troops as were loyal to him, under pretence of going on 
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pilgrimage to Mecca, in ordet to destroy the Janissaries and 
reform the country. They therefore rose and dethroned him, 
soon afterwards putting him to death. For a few months 
Mustafa was replaced on the throne; when he abdicated in 
favour of his nephew Murad IV. Turkey seemed 
7622 - 1623 , point of dissolution. Profiting by the 

Mttd * mutiny of the army, the Persians invaded Turkey, 
Maradiv,, capturing Bagdad; at Constantinople and in the 
j 623- 1 640 * provinces alike anarchy was everywhere prevalent. 
This continued until the new sultan had acquired age and 
experience; but, nine years after his accession, he successfully 
crushed the military rebels, and thereafter ruled with a severity 
amounting to bloodthirsty cruelty. In 1638 he marched in 
person against the Persians and succeeded in recapturing 
Bagdad. Peace was made in 1639, leaving the Turco-Persian 
frontier practically as it now stands. In the next year the 
sultan died at the age of thirty-one, being succeeded by his 
brother Ibrahim. In his reign the Cossacks were driven from 
Azov and the expedition against Crete was begun, the immediate 
cause being the plunder of a Turkish vessel by 
^t 640 -T 648 corsairs, who took their capture to Crete. 

War was therefore declared against Venice, to 
whom Crete belonged (1644), and continued in the island for 
twenty-five years. 

The anarchy and misgovernment of Turkey now reached 
such a pitch that Ibrahim was dethroned and murdered, 
Mahom- Mahommed IV. was proclaimed in his 

madiv,, stead. For the first eight years of his reign suc- 
i 648 -i 687 , cessive grand viziers were unable to restore order 
to the country. In 1656 Mahommed Kuprili {q,v.) became 
grand vizier, and by dint of firmness and resolution reipaired 
the falling fortunes of the country. The fleet was restored, 
and recaptured Lemnos and other islands which had passed 
into the hands of the Venetians; the revolts caused by 
Kuprili*s severity were put down, and tranquillity was re- 
established in Transylvania. After five years’ tenure of office 
the grand vizier died and was succeeded by his son, Ahmed 
Kuprili. In 1663 the disturbances which had broken out again 
in Transylvania led to war with Austria. Ahmed Kuprili 
attacked the Austrians, at first with success, but was routed by 
Montecuculi at the battle of St Gotthard Abbey, and eventually 
consented to the Treaty of Vasvar (Aug. 10, 1664), by 
which a twenty years* truce was agreed upon; Transylvania 
was evacuated by both parties, but remained tributary to 
Turkey. The Kuprilis, both father and son, had by their 
haughty and uncompromising demeanour done much to alienate 
the old-standing friendship with France, and at the battle of 
St Gotthard 6000 French, under Coligny, fought on the Austrian 
side. The result was that the Turks in retaliation deprived 
the Catholics, always under the protection of France, of some 
of their privileges in connexion with the holy places, which 
were now granted to the Orthodox Church. Meanwhile the 
^Cretan campaign continued, and here also France lent her aid 
to the Venetians; this assistance could not, however, prevent 
the capture of Candia in 1669; on the 5th of September of that 
year Morosini, the Venetian commander, signed a treaty of 
peace with the Turks by which, after twenty-five years* warfare, 
they were placed in possession of the fortress of Candia, and 
with it of the effective rule over the whole island, Venice retain- 
ing only the fortresses of Suda, Grabusa and Spinalonga, and 
the islets along the coast. 

Dissensions among the Cossacks led to the recognition by 
Turkey of Doroshenko, the hetman of the Sari Kamish, as ruler 
of the Ukraine; the Zaporog Cossacks, his antagonists, applied 
for aid to Russia. However, Michael Wiesnowiecki, king of 
Poland, considering the Ukraine as under his protection, 
sought to intervene, with the result that Turkey declared war 
against him (1672). The Turks captured Kamenets, Lemberg 
and Lublin. Hereupon the Poles sued for peace, and a treaty 
was signed at Buczacs (Oct. 18, 1672) whereby Podolia was 
ceded to Turkey, the Ukraine was left to the Cossadcs, and 
Poland agreed to pay to Turkey an annual tribute of 20,000 


sequins. But John Sobieski, who succeeded shortly afterwards 
to the throne of Poland, refused to abide by the terms of tliis 
treaty; the war was renewed and continued for four vears, 
when the Treaty of Buc:zacs was reaffirmed at Zuravno by both 
parties, the tribute clause alone being abrogated (Oct. 16, 
1676). A few days later Ahmed Kuprili died. 

Doroshenko now deserted the Turkish alliance for the Russian; 
in consequence an expedition was sent into Uie Ukraine which 
was both costly and useless. In 1678 the Turks succeeded in 
taking Cchrin, but their losses were very heavy, and on the 8th 
of January 1681 a treaty was signed at Radzyn whereby the 
territory in dispute was ceded to Russia. A revolt of the 
Hungarian Protestants, in consequence of the persecuting 
policy of the house of Habsburg, now led to a renewal of the 
war between Turkey and Austria, due in part to the over- 
weening ambition of Kuprili’s sueeessor, Kara Mustafa, who 
desired to immortalize his tenure of office by some great exploit, 
and who cherished dreams of founding for himself a western 
Moslem empire. The war is blamed by Turkish historians as 
unjustifial)le and untimely, the country needing reform, A 
vast Turkish army marched to the walls of Vienna and closely 
beleaguered the imperial city, from which the emperor and 
his court fled. All hope seemed lost, when by a brilliant feat 
of arms John Sobieski, king of Poland, drove away the besiegers 
in hopeless confusion and saved the cause of Christianity, 1683. 
This was the signal for a general coalition against Turkey; 
Venice, Poland and the pope allied themselves with the Aus- 
trians; Russia, Tuscany and Malta joined in the attack. Turkey 
now sought for a raliprochement with France, and endeavoured 
to bring about her intervention in return for concessions as 
regards the holy places. But the French had just before 
bombarded Algiers and Tripoli, even menacing Chios (Scio), 
where some pirates had put in with French captives; and 
the mediation of France was not very actively cxcrcisedn 
One after another the Hungarian forts were captured by the 
Austrians; the Venetians were ecjually successful in Greece and 
the Morca; the Russians pressed on the Crimea, and Sobieski 
besieged Kamenets. The troops now mutinied and deposed 
the .sultan, placing his brother Suiciman on the throne. But 
the disorder in the army and the administration continued, 
and the advance of the Austrians and the Venetians met 
with little opposition. In this emergency Mustafa 
Kuprili {q,v.) was appointed grand vizier (1689). 

His prudent measures at once re-established .some 
degree of order in the army and the fleet, while he sought 
by a wise tolerance to improve the position and conciliate 
the sympathies of the iion-Moslem subject races. At first 
eminently successful, he drove the Austrians across the 
Danube, recapturing Nish, Vidin, Semendria and Belgrade; 
repulses were also inflicted on the Venetians and the Russians, 
In the course of the campaign the sultan died, being succeeded 
by his brother Ahmed. The successes of the Turks were not 
maintained, the Austrians inflicting on them a crushing defeat 
at Slankamen, where Mustafa Kuprili was killed, and driving 
them from Hungary. After four years of disaster 
Ahmed died; he was succeeded by his nephew 
Mustafa. The tide of success now turned again 
in favour of the Turks, who recaptured Karansebes and 
Lippa, and at Lugos exterminated by the weight of over- 
whelming numbers an Austrian force under Field Marshal 
Count Friedrich von Veterani (1630-1695), the hero of many 
victories over the Turks, who was killed in the battle. 
Elsewhere, too, the Ottoman arms were victorious; in 
February the Venetians suffered a double defeat in the road- 
stead of Chios, and the i.sland fell into the hands of the Turks< 
But Prince Eugene's genius restored the Austrian fortunes, 
and the Turks were utterly routed at Zenta on 
the Theiss, losing more than 15,000 men (1697). 

Russia, driven from Azov in 1695, succeeded in 
capturing it in the following year; Venice continued to press 
Turks; in this condition of affairs Hussein Kuprili \q.v,) 
Was called to office; England and Holland urged Turkey to 
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make peace^ and after long negotiations a senes of treaties were 
concluded in January 1699 at Karlowitz, that with Poland 
being signed on the 16th and those with Austria and Venice 
on the 26th. The main provisions of these were : that 
Turkey retained the Ranat, while Austria kept Transyl- 
vania/ Poland restored the places captured in Moldavia, 
but retained Kamencts, Podolia and the Ukraine; Venice 
restored her conquests north of Corinth, but kept those in 
the Morea and Dalmatia. On the 4th Russia concluded 
a two years’ armistice, but remained in possession of Azov, 
whi('h was formally ceded to her by the definitive treaty 
of peace signed at Constantinople "on the 13th of June 
1700. The peace of Karlowitz marks the definitive termina- 
tion of Turkey’s power of offence in Europe. Apart from 
the heavy losses which it imposed on her, it constitutes a fresh 
departure in her history, as putting an end to her splendid 
isolation and rendering her dependent on the changes of Euro- 
pean politics. It is noteworthy also as being the first occasion 
on which representatives of the mediating powers took part 
in the peace negotiations. The grand vizier's efforts to take 
advantage of the peace to introduce? order in the countr)* were 
unavailing; he was driven from office, and disorders ensued 
which led to the sultan’s abdi (nation. 

The troubles were not ended by the accession of Ahmed TIT, 
and many high dignitaries of state were sacrificed to the law- 
lessness and insubordination of the Janissaries. 
Meanwhile Turkey found herself again involved 
with Russia. After the defeat of C'harles XII. 
of Sweden at Poltava, this monarch took refuge in Turkey, 
and was allowed to reside at Bender. The Russians pursued 
him into Turkish territory; which It'd to a Turkish declara- 
tion of war (1710). The Turks succeeded in surrounding 
Peter the Great near the Pruth, and his army was menaced 
with total destruction, when the Turkish c-ommander, the 
grand vizier Baltaji Mahommed Pasha, was induced by the 
presents and entreaties of the empress Catherine to sign the 
preliminary treaty of the Truth (July 21, 1711), granting terms 
of peace far more favourable than were justified by the situation 
of the Russians. These were : the cession to Turkey of Azov 
with all its guns and munitions, the razing of all the forts recently 
built on the frontier by Russia, the renunciation by the tsar 
of all claim to interfere with the Tatars under the dominion 
of the Crimea or Poland or to maintain a representative at 
Constantinople, and Ru.ssia’s consent to Charles's return to 
Sweden,’ It w^as long, howcN cr, before the latter relieved 
Turkey of his presence. During the campaign Peter had entered 
into alliance with the hospodars of Moldavia and Walachia, 
respe(!tively Demetrius Cantemir and Constantine Brancovano, 
from whom he had received material a.ssistance. These were 
naturally dismissed after the defeat of the Russians ; the former 
made good his escape to Russia, the latter w'as executed. The 
sultan determined henceforth to appoint Greeks to the princi- 
palities as more likely to be subservient to his will than the 
natives hitherto appointed. This system was continued 
until the Greek insurrection of 1821. 

Russia having thus lost all the advantage gained by the peace 
of Karlowitz, Venice was next taken in hand, she having 
invaded the Bosnian frontier and incited the Montenegrins to 
revolt, besides capturing Turkish ships in the Mediterranean. 
These acts were held to be infractions of the treaty, and war 
w'as declared (1715). The result w^as the stamping out of the 
insurrection in Montenegro and the capture of the whole of 
the Morea. The fleet also took Tinos and C'crigo, as well as the 
three forts still remaining to the Venetians in Crete. Turkey’s 
action, and the preparations being made for the siege of Corfu, 
now brought about the intervention of Austria. Charles VI., 
weary of the war for the Spanish succession, had shortly before 
concluded the peace of Rastadt (1715) and was anxious that 
Venice should not be too hardly pressed. He therefore urged 
Turkey to give up to Venice certain places in Dalmatia as a 

’ The cicfinitivo treaty was signed at Constantinople on the 16th 
of April 1712 (renewed June 5, 1713). 


compensation for the loss of the Morea. The Porte was at 
first disposed to comply, but the party of resistance finally 
prevailed. War was declared against Austria (1716); the fleet 
sailed for Corfu and the army crossed the Sa^•e from Belgrade 
to Semlin, Near Peterw^ardcin a great battle was fought, 
in which the Austrians completely routed the lurks; pursuing 
their advantage they took Temc.sv 4 r and overran the Banat; 
in 1717 they captured Belgrade, the Turks retreating to Adria* 
nople. England and Holland now urged their mediation, and 
after negotiations the treaty of Passarowitz (Pozharevats in 
Servia) was signed (July 21, 1718); Venice ceded the Morea to 
Turkey but kept the strongholds she had occupied in Albania 
and Dalmatia; Belgrade, Temesvar and Walachia as far as 
the Olt were retained by Austria. 

Meanwhile relations with Russia continued strained. The 
peace of 1712 had been concluded only for a term of years, 
and the neglect of the tsar to carry cut its provisions had all 
but led to a fresh outbreak of hostilities, when the intervention 
of the other powers led in 1713 to the renewal of the treaty; 
and in November 1720 it was superseded by a treaty of “ per- 
petual peace,” signed at Constantinople. But, though the 
questions at issue between Russia and Turkey in Poland and the 
northern littoral of the Black Sea were thus for the time settled, 
the aggressive designs of Russia in the Caucasus and in Persia 
soon caused a renewal of anxiety at Constantinople. Again 
war all but broke out; but, through the intervention of France, 
a treaty of partition was signed at Constantinople on the 23rd 
of June 1724, whereby the shores of the Caspian from the 
junction of the Kur and the Arras (Araxes) northwards should 
belong to Russia, while the western provinces of Persia should 
fall to the share of Turkey. These provinctes had not yet 
been conquered by Turkey ; and, when a part of them had 
been taken, a treaty w'as concluded with the Afghan Ashraf 
Shah, w'ho had risen to supreme power in Persia, by which 
Turkey should retain them on condition of recognizing him 
as .shah (Oct. 23, 1727). But Nadir Kuli Khan came forw'ard 
as the champion of Shah Tahma.sp II., the rightful ruler, 
and drove the Turks from these provinces, capturing Tabriz. 
ThLs news caused consternation at Constantinople; the inevit- 
able revolt of the Janissaries followed, headed this time by 
one Patrona Khalil, and the sultan was forced to abdicate 
in favour of his nephew Mahmud. With difficulty tlie rebellion 
was suppressed; in 1733 with Persia was 

resumed, and after three years of fighting Nadir 
succeeded in 1736 in inducing Turkey to recognize 
him as shah of Persia and to restore the territory captured 
since the reign of Murad IV. 

Russia's designs on Poland now brought about war. On 
tlie death of Augustus II., king of Poland (1733), France had 
put forward as candidate Stanislaus Leszczynski, ]yaroi 
Louis XV, ’s fathcr-in-law'. Austria and Russia Pothb 
.supported Augustus III., elector of Saxony, and sucgcmmIob^ 
the empress Anne mardied an army into Poland and com- 
pelled ’the election of her candidate, though Rus.sia had 
bound herself by the treaty of 1711 and again by that of 1720 
to abstain from all interference with Poland. France tliereupon 
declared war against Russia and her ally Au.stria, and her 
envoy, the marquis de Villeneuve, urged Turkey to join by 
representing the danger of allowing Russian influence to extend. 
Turkey had cause of complaint again.st Russia for refusing 
to allow the Crimean troops to march through Daghestan during 
the Persian campaign, and on the 28th of May 1736, war 
was declared, in ^ spite of the efforts of England and Holland 
The Rpssians had not waited for the formal declaration of war; 
and oii the very day that this w^as notified by the hanging 
out of the horse-tails before the Seraglio at Constantinople a 
Russian army under Marshal Miinnich stormed the ancient wall 
that guarded the isthmus of the Crimea. While Miinnich 
conducted a systematic devastation of the peninsula, forces 
were detached under his lieutenants Leontiev and La.scy to 
attack Kinburn (Kilburun) and Azov. Both the.se places fell; 
and in July of the following year Miinnich captured Ochakov^ 
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Meanwhile the western sea-powera had made earnest efforts 
to restore peace, and in August 1737 the plenipotentiaries 
of the combatant powers met at Niemirov to arrange terms 
under their mediation. But Austria, which had made a great 
show of seconding their efforts, now began to unmask her real 
aims, which were to take advantage of Turkey’s embarrass- 
ments to push her own claims in the principalities and the 
Balkan Peninsula. To the refusal of the sultan’s representatives 
to concede any of her demands, Austria replied by revealing 
the existence of an alliance with Russia, which she threatened to 
make actively offensive if her terms were refused. In November 
the conferences broke up; in the spring of the following year 
Austrian divisions advanced simultaneously into Bosnia, Servia 
and Walachia; and in July the main army, under the prince 
of Lorraine, crossed the frontier and captured Nish. In spite 
of this initial success, however, the ciimpaign proved disastrous 
to the Austrians; and France, which had meanwhile come to 
terms with the emperor, endeavoured to mediate a peace in 
conjunction with Sweden and Holland. But the Ottomans, 
though the negotiations continued throughout 1738, were in 
no hurry to come to terms; for the tide of war had turned 
against l)Oth Austrians and Russians; Ochakov and Kin burn 
were recaptured; and the victorious Turks (grossed the Danube 
and penetrated far into the lianat. Not till the middle of 1739 
would they consent to negotiate seriously for peace. The con- 
ferences were opened at the close of July in the camp of the 
grand vizier, who was pressing Belgrade hard and demanded 
the surrender of the city as a sine qua mm. This was conc^eded; 
on the I St of September, under the mediation of the French 
ambassador Villeneiive, the preliminaries were signed; on 
the 4th the grand vizier made his formal entrance into the city, 
where on the i8th the definitive treaties with Austria and 
Russia were signed. By the former Austria gave up Belgrade 
and the places on the right bank of the Save and the Danube 
which she had gained by the treaty of Passarowitz, together 
with the Austrian jiortions of Walachia. The treaty with 
Russia provided that Azov should be razed and its terri- 
tory devastated to form a barrier, Russia having the right 
to erect a new fortress at Cherkask, an island in the Don, 
near Azov, and Turkey to build one on the border of 
Kuban near Azov, But Taganrog was not to be refortified, 
and Russia was to have no war-ships on the sea of Azov or the 
Black Sea. The Kabardias, great and little, were to remain 
independent, to serve as a barrier between the two empires. 
By the izth article the Ottoman government agreed “ amicably 
to discuss ” the question of recognizing the tsar’s claim to the 
imperial title, and by the 13th admitted his right to send to 
Constantinople representatives of whatever rank he might 
judge fitting (Noradounghian, Recueil, i. 258), 

Scarcely two years after the signature of the treaty of 
Belgrade sinister rumours reached Constantinople from Persia, 
where Nadir Shah, on his return from India, was planning 
an attack on Mesopotamia. The war, which broke out in 
1743, was waged with varying fortunes, and the peace by which 
it was concluded on the 5th of September 1746, beyond stipu- 
lating for a few privileges for Persian pilgrims to the holy 
places, altered nothing in the settlement arranged ten years 
before with Murad IV. In the war of the Austrian Succession, 
which followed the accession of Maria Theresa to the Habs- 
burg throne, Turkey, in spite of the urgency of France, would 
take no share, and she maintained the same attitude in the 
disorders in Persia following the death of Nadir Shah. 

In 1754 the Sultan Mahmud died. He was succeeded by 
his brother Osman, whose three years’ reign 
?7sXj7St! marked by no political event of special 
importance. Osman III. was succeeded by his 
cousin Mustafa. At the outset of his reign negotiations 
were actively pursued for the conclusion of a | 
mVwzzj.’* treaty with Prussia, to counteract the alliance 
between France and Austria contracted in 1756; 
and these resulted in the signature of Capitulations, or a treaty 
of friendship and commerce (March 22, 1761). TTie attitude 


of the northern powers, however, and especially of Russia, 
towards Poland was beginning to excite the sultan's liveliest 
suspicions; and these the accession, in 1762, of the masterful 
Catherine. IT. to the Russian throne w’as not calculated to allay. 
In 1763., ( atherine took advantage of the death of Augustus III. 

, of Poland to force her favourite, Stanislaus Poniatowski, on to 
[ the vacant throne. From the committee of patriots at VVarsaw 
complaints and warnings were carried to Constantinople; and 
the t^ession of Podolia was offered as the price of a Turkish 
attack on Russia. The sultan, though inclined to take up the 
cause of the Polish dissidents, was slow to move, and 
contented himself for a while with protests and threats. But 
the aggressive policy of Russia in the direction of the Caspian 
and Black Seas became more and more evident; complaints 
reached the Porte of a violation of the neutrality of Kabardia, 
of a seditious propaganda in Moldavia by Russian monks, 
and of Russian aid given to the malcontents in Servia and 
Montenegro. Added to all this was the news of the continual 
Russian military aggressions in Poland, against which the 
Ca'holic confederation of Bar continued to appeal for aid. 
At last, on the 6th of October 1768, on the refusal of the 
Russian minister to give guarantees for tlie withdrawal of 
the Russian troops from Poland and the abandonment of 
Russia's claim to interfere with the liberties of the republic, war 
was declared and the Russian representative was imprisoned 
in the Seven Towers. 

'I’he war that followed marks an epoch in the decay of the 
Ottoman Empire and in the expansion of Russia. When, in 
the spring of 1769, the first serious campaign was opened by 
a simultaneous attack by three Russian armies on the princi- 
palities, the Oimea and the buffer state of Kabardia, the 
Turks, in spite of ample warning, were unprepared. They 
were hampered, moreover, by an insurrection in the Morea, 
where a Russian expedition under Orlov had stirred up the 
Mainotes, and by risings in Syria and Egypt. It was not, 
however, till September that the fall of Khotin in Bessarabia 
marked the first serious Russian succ^ess. The following year 
was more fatal. In May the Ottoman fleet was attacked and 
destroyed off Cheshme, and the Russian war-ships threatened 
to pass the Dardanelles. In June Romanzov’s victory at 
Kartal made him master of the principalities, and by November 
the fortresses of Izmail and Kilia, guarding the passage of the 
Danube, and tho.se of Akkerman and Bender on the Dniester 
had fallen into the hands of the Russians. The campaign 
of 1771, which opened with a gleam of .success in the capture 
of Giurgevo, proved yet more disastrous to the Turks, the 
Ru.ssians passing the Danube and completing the conquest of 
the Crimea. Prussia and Austria now offered their mediation; 
and in June conferences were opened at Foeshani, which led 
to no re.sult. In the following year a conference, from which 
the Austrian and Prussian repre.sentatives were excluded, 
was opened at Buchare.st (November 1772). In February 
1773 Russian plenipotentiary delivered his ultimatum, 
of which the most important demands were the cession of 
Kerch, Yenikale and Kinburn, the free navigation of the Black 
Sea and Archipelago for Russian trading and war vessels, and 
the recognition of the tsar’s right to protect the Orthodox 
.subjects of the sultan. These conditions were submitted 
to Constantinople, and rejected after a stormy debate in the 
divan. The conference of Bucharest now broke up, and the 
war continued. The succcvssful defence of Varna and Silistria 
.seemed to justify the stubbornness of the Porte. 

On the 24th of December 1773 Mustafa III. died, and was 
.succeeded by his brother Abd-ul-Hamid I., a weakling, from 
whose character nothing could be expected to Ata-ut- 
retrieve the now desperate fortunes of the war. namwi,. 
The exhaustion of the treasury was evidenced by 
the ab.scnce of the usual donative to the troops; and the 
demoralization in both army and court made further resis- 
tance useless. At the beginning of July the Russians, under 
Kamenskiy, were before Shumla; and a few <kys later the 
grand vizier and his army, their communications with the 
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capital ^»evered, were surrounded in the fortress. Negotia- 
tions for peace were now opened and on the 21st of July 
— chosen by the Russian plenipotentiary as the ann^versaiy' 
of the humiliating convention of the Pruth — the treaty of 
Kuchuk Kainarji was signed. Its terms were the most 
onerous as yet imposed on the Ottoman sultaas. The Tatars 
Trernty^t frontier of Poland to the shores of the 

Kuchuk Qispian^ including those of the Crimea and Kuban^ 
Kuiaurji, were declared independent under their own khan 
of the race of Jenghiz, saving only the religious 
rights of the sultan as c’aliph of Islam. Russia, however, 
retained the fortresses of Kerch, Yeriikalc and Kinburn, with 
the desert country between the Bug and the Dnieper, while 
Ochakov was left to the Turks. Bessarabia, with the fortresses of 
Akkcrman, Izmail and Kilia, was restored to Turkey. Moldavia 
and Walachia were likewise restored, but under conditions which 
practically raised them to the position of semi-independent 
principalities under Russian protection (art. xvi). Azov and 
Its district were annexed to Russia, and the two Kabardias 
were transferred sul)ject to the consent of the khan of the Crimea. 
Russia undertook to evacuate Mingrelia and Georgia. The 
recognition of the imperial title {padUhah) was at last conceded 
to the Russian tsars. 

Commerce and navigation in the Black Sea and the Mediter- 
ranean were free to both countries. Turkey was to pay a 
war indemnity of 15,000 purses, the Russian fleet was to 
withdraw' and the islands captured by it to be restored. By 
article vii. of the treaty the Sublime Porte undertook “ to pro- 
tect the Christian religion and its churches and conceded to the 
ministers of Russia the spiicific right to “ make representations 
in favour of the new church ” which, under article xiv. of the 
same treaty, the Russian government was empowered to build, 
in addition to the embassy chapel “ in the street named Bey 
Oglu.” This article is of great historical importance as forming 
the Ixisis of the later claim of Russia to possess by treaty the 
right to proUict the Ortliodox subjects of the Porte.^ Poland, 
the original cause of the war, was not even mentioned in the 
treaty, having been partitioned in 1772, 

After yielding to these hard conditions, Turkey took advan- 
tage of her respite to strengthen the frontier defences and to 
put down the rebellions in Syria and Egypt; some effort was 
also expended on the hopeless task of reforming the Janis.saries. 
It was not long before Russia showed that it was not tlie in- 
dependence but the absorption of the Crimea which she desired. 
In 1779 a rupture on this account was only averted tiirough 
the m^ialion of the French ambassador, coufded wdth the 
fact that Turkey was in no condition to enter upon hostilities, 
owing to the outbreak of plague in her army. The Porte, 
unable to resist, was obliged to consent to the convention of 
Ainali Kavak (March 10, 1779) whereby the Russian partisan, 
Shahin Girai, was recogniz^ as khan of the Crimea, the 
admission of Russian vessels to navigate Turkish waters was 
reaffirmed and Russia’s right of intervention in the affairs 
of the Danubian principalities was formally recognfeed. Five 
years later Potemkin induced the chiefs of the Crimea and 
Kuban to hold a meeting at which tlie annexation of their 
country to Russia was declared, Turkey giving her consent 
by a convention, signed at Constantinople, on tlie 8th of 
January 1784, by which the stipulations as to the liberty of the 
Tatars contained in the treaty of Kuchuk Kainarji and ^e 
convention of Ainali Kavak were abrogated. In 1786 Catherine 
made a triumphal progress through the Crimea in company 
with her ally, Joseph II., who had succeeded to tlic imperial 
throne on the death of his mother. These events and the fric- 
tion caused by mutual complaints of infringements of Uie treaty 
stirred up public opinion in Turkey, and the British ambassador 
lent his support to the war party. In 1788 war was declared, 
but Turkey’s preparations were inadequate and the moment 
was ill-chosen, now that Russia and Austria were in alliance, 
a fact of which Turkey became aware only when the horse- 

1 See G. F. de Martens, Recueit den trait^s, xst series, vol. ii. 
p* 286, also Noradounghian, Recumlt p. 319. 
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tails were planted for the campaign. I'he Turks drove back 
the Austrians from Mehadia and overran the Banat (1789); 
but in Moldavia Romanzov was successful and captured Ja^y 
and Khotin. After a long siege Ochakov fell to Potemkin, 
and all its inhabitants were massacred. This news affected 
the sultan so deeply as to cause his death. 

Selim, the late sultan’s nephew, who succeeded, made 
strenuous preparations for continuing the war, but his 
generals were incompetent and his army mutinous; 
expeditions for the relief of Bender and Akkerman 
failed, Belgrade was taken by the Austrians, 

Izmail was captured by Suvorov, and the fall of Anapa com- 
pleted the series of Turkey’s disasters. Sultan Selim was 
anxious to restore his county’s prestige by a victory before 
making peace, but the condition of his troops rendered this 
hope unavailing; while Prussia, though on the 31st of January 
1790 she had signed an offensive treaty with Turkey,^ gave 
her no help during the war. Accordingly a treaty was signed 
witli Russia at Jassy (Jan. 9, 1792) by which the Crimea 
and Ochakov were left to Russsia, the Dniester was made the 
frontier in Europe, and the Asiatic frontier remained unchanged. 
Joseph 11 . had died, and his successor, Leopold II., was averse 
from the Russian alliance. Through the mediation of England, 
Holland and Prussia, Turkey and Austria concluded on the 
4th of August 1791 (lie treaty of Sistova, by which Belgrade 
and the oUier conquests made by Austria were re.stored. 

The conclusion of peace was welcomed by Selim as the oppor- 
tunity for carrying out reforms, of which he thoroughly realized 
the necessity in every branch of the administration, and especi- 
ally in the army, to whose defects the disasters of the state 
were due. Accordingly it was decided to form troops known 
as nham-i-jedidf affiliated to the Janissaries so as to disarm 
the jealousy of tlie latter, properly drilled and wearing a dis- 
tinctive uniform. The fleet was reorganized, military schools 
were established, and .skilled instructors were obtained from 
Europe. These rcfonn.s excited much opposition, which was 
at first unheeded. Meanwhile Turkey came into conflict with 
France. Throughout all the vicissitudes of the 
Revolution the relations between the two states had 
remained unimpaired, and Turkey had been one 
of the first countries to recognize the republic. Bonaparte’s 
sudden occupation of Egypt (179S) came therefore as a complete 
surprise. This expedition was in reality directed against English 
rule in India. Nelson’s destruction of the French fleet at the 
battle of the Nile discont:erted Bonaparte’s plans ; he hoped to 
pursue his designs through Syria, and laid siege to Acre, 
which, however, successfully held out. Turkey now joined 
Great Britain and Russia against France.-'* The Russian 
and Turkish fleets attacked and took the Ionian Islands, 
which had become French by the treaty of Campo Formio, 
and certain towns, hitherto unconquered, on the Albanian 
coast. An expeditionary force was also sent against Bona- 
parte, now practically blockaded in Egypt. This was routed 
and driven into the sea at Abukir (July 15, 1799). For the 
subsequent operations in Egypt, which ended in its evacuation 
by the Lrench after the British victory at Alexandria, see 
Egypt: History, 

Meanwhile in Turkey disorder prevailed in almost every 
province of the empire, and the local governors in many 
places became entirely independent, oppressing the 
people Ui der their rule and often driving them to if Mag. 

revolt. This was notably the case in Servia, vvhere 
the temporary domination of Austria, to which the treaty of 
Sistova (1791) put an end, had had the effect of awakening 
the nation^ spirit of the people. But no armed manifestation of 
revolt had taken place until the lawless and savage conduct of 
the Janissaries, who had made themselves masters of the country, 
assisted by the notorious governor of Vidin, Pasvan Oglu, 

2 Text in Martens, Recueil, 2nd series, vol. iv, p. 466. 

2 The treaty of alliance with Russia was signed on the 23rd of 
December 1798, that with Great Britain on the 5th of January 

1799. 
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and his band of outlaws^ drove the peaceful rayas to rebel. 
The insurgents chose as their captain one George Petrovi(!h, 
nicknamed Kara Georgi (/.e. Black George), and under his 
able leadership succeeded in capturing Belgrade and in breaking 
the power of the Janissaries. The Porte also sent an army 
against Pasvan Oglu, but after reducing him to submission 
reinstated him in his government. A serious outbreak took 
place at Adrianople in 1804, where 20,000 of the new troops 
had been sent, ostensibly to put down the revolt in Servia, 
but really to try to bring about the reform of the European 
provinces. So strong was the opposition that the troops were 
recalled, and the anti-reform party was greatly strengthened. 
The Wahhabi movement in Nejd now began to assume serious 
proportions. These religious sectaries attacked and plundered 
all Mussulmans not conforming to their peculiar tenets; they 
overran Kerbela and the Hejaz, sacking the holy cities and 
closing the pilgrim routes. Only in the reign of Mahmud II. 
were they put down (see Wahhabis). 

In 1802, by a treaty of peac^ signed at Paris on the 25th of 
June, France resumed her former terms of friendship with 
Com^iem* Turkey. Russia, desirous of deriving some return 
iiamawM for the support which she had given the sultan 
RaaaiM, during his rupture with the French, induced the 
Porte to address to her a note in which the right of interven- 
tion in the affairs of the principalities, conferred on her by the 
treaty of Kainarji and reaffirmed in the convention of Ainali 
Kavak, was converted into a specific stipulation that the 
hospodars should be appointed in future for seven years and 
should not be dismissed without the concurrence of the Russian 
ambassador at Constantinople. In pursuance of tliis agreement 
Constantine Ypsilanti was appointed to W’alachia and Alex- 
ander Muruzi to Moldavia — both devoted to Russian interests. 
Their intrigues in favour of the Greek and other revolutionary 
movements induced the Porte to dismiss them in 1806, 
contrary to the arrangement of 1802. Russia and England 
hereupon used threatening language, and Turkey replaced the 
hospodars. But war was ncvcrthclc.ss declared on the 27th of 
December 1806, and Russia occui)ied the principalities. The 
British ambassador sought by every means in his power to induce 
Turkey to give way to Russia, going so far as to guarantee 
the withdrawal of the Russian troops from Moldo- Walachia if 
the Porte remained at peace, and threatening that if Turkey 
persisted in her opposition England would join with Russia 
against her. But France’s influence, backed by the .strong 
per.sonality of her ambassador, General Sebastiani, was suffi- 
cient to enable the sultan to withstand these arguments, and 
the British ambassador broke off relations and withdrew to the 
fleet at Tenedos (February 1807). Helped by a strong south 
wind, the British war-ships passed up the straits and anchored 
off the Seven Towers. An ultimatum was presented order- 
ing Turkey within twenty-four hours to dismiss the French 
ambajssador, hand over the Turkish fleet, and make peace with 
Russia. With Sebastiani’s encouragement the Porte resisted 
these demands; in one day a thousand guns were ranged along 
both sides of the Bosporus; and after a stay of ten days the 
British fleet was ordered to leave, and was considerably damaged 
by the fire of the forts while passing down. 

Meanwhile the sultan’s whole efforts were directed towards 
the reform of the country; the newly-instituted militia was 
Revolt every respect a success; it grew in numbers, 

ogoiaei and hopes were entertained that it would gain 

SeMm. popularity. But the Janissaries and the corrupt 

officials were fundamentally opposed to the scheme, and the 
conservatives joined with them against such reforms of 
European origin. The rulers of the provinces shared the.se 
views; the consequence was disquiet and confusion throughout 
the empire. At this difficult moment the army was obliged to 
march to the Danube, leaving the government in the hands of 
men hostile to reform. In 1807 the garrisons of the Black Sea 
forts at the entrance of the straits rose in rebellion, headed by 
one Kabakji Mu.stafa, and killed their officers. The sultan 
sought to appease them by pacific means, but the movement 
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spread to the Janissaries, who insisted upon the abolition of 
the new troops. But even this concession did not satisfy them; 
they dethroned Selim and proclaimed his nephew Mustaia. 
The new sultan was obliged to abolish all the 
reforms, and during practically the whole of bis 
fourt^n months’ reign the Janissarie.s were in 
rebellion, even while facing the Russians. All officers who 
were partisans of the reforms were obliged to take refuge in 
flight; and Turkey’s position would have been desperate but 
for the conclusion of the peace of Tilsit (July 7, 1807) between 
Russia and France, to which Turkey also became a party. The 
army hereupon retired to Adrianople, and the powerful pasha 
of Rustchuk, Mustafa Bai'rakclar, who had distinguished him- 
self by his resistance to the Russians, and who thoroughly 
shared Selim’s desire for reform, was now induced by the many 
officers who held similar views to march on Constantinople to 
restore Selim to the throne. But he arrived too late; Selim 
had already been killed; the unworthy Mustafa was put to 
death, and Mahmud, the sole survivor of the house 
of Osman, became sultan. Mustafa Bairakdar, who 
was now raised to the dignity of grand vizier, suc- 
ceeded in inspiring the Janissaries with a wholesome respect, 
due to their dread of the 10,000 irregulars known as kir jolts by 
whom he was accompanied. The remnants of the abolished 
new troops were collected and formed into regiments affiliated 
to the Janissaries under the name of seymen-i-jedid; the 
dignitaries of state were called upon to take an oath of fidelity 
and loyalty. The feast of Ramazan hereupon occurring, 
the grand vizier unwisely allowed his own troops to disperse. 
Taking advantage of tliis opportunity, the Janissaries rose by 
night and besieged the hou.se of the grand vizier, who even- 
tually blew himself up in the arsenal. Fighting became general 
and extended to the fleet, which bombarded the capital. The 
Janissaries slaughtered all the “ new troops ” whom they met, 
and finally extorted an amnesty from the terrified government. 

After the peace of Tilsit an armistice had been agreed upon 
with Ru.ssia (Aug. 24, 1807). Turkey was at this time the 
only neutral state in Europe; it was of vital im- rremtyot 
portance that she should not be absorbed into the Buchmreett 
Napoleonic system, as in that case Russia would Troubteeia 
have been exposed to a simultaneous attack from 
France, Austria, Turkey and Persia. Accordingly, though 
France made every attempt to induce Turkey to adopt her 
side, the young Stratford Canning succeeded in causing the 
resumption of the peace negotiations at Bucharest, broken off 
through Russia’s terms being considered too onerous, and 
followed by the capture of Izmail and Bender. The British 
diplomatist secured his first triumph in the signature of the 
treaty of Bucharest (May 28, 1812) whereby Khotin, Bender, 
Kilia and Akkerman were left to Russia; the frontier was fixed 
at the Pruth; the Asiatic boundary was slightly modified. The 
treaties as to the principalities were renewed; and though 
Servia was restored to the direct rule of Turkey it was stipu- 
lated that clemency was to be observed in the Porte’s dealings 
with the country, which was given the power of regulating its 
own affairs. 

The vagueness of these latter provi.sions at once gave rise to 
disputes, and in 1813 the Turkish troops occupied the countiy. 
The new pasha of Belgrade appointed one Milosh Obrenovich 
headman of his own district, but a few years later Milosh raised a 
successful revolt, drove out the Turks, and re-established Servian 
semi-independence. Kara Georgi, who had fled to Austria in 
1812, was induced to return, but Milosh caused him to be 
murdered, and in 1817 was by a popular vote named hereditary 
prince of Servia. 

The affairs of Servia, however, were not the only question 
left unsettled by the treaty of Bucharest. In the course of 
the war with Persia Russia had received permission from the 
Ottoman government to use, for a limited time, the easy road 
from the Black Sea to Tiflis by way of the valley of the Rion 
(Phasis) for the tran.sport of troops and supplies, and this 
permission had been several times renewed. Wishmg to make 
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thiit important privilege permanent, Russia by secret articles 
of the Treaty of Bucharest had secured the cession of this dis- 
trict, in return for an undertaking to destroy the forts of Kilia 
and Izmail on the Danube. But the sultan refused to ratify 
these articles, and the relations between Russia and Turkey 
were therefore determined by the patent treaty only, which 
positively stipulated for the evacuation by the Russians of 
every spot occupied by tliem on Turkish soil in Asia, When the 
Russians showed no signs of withdrawing from the valley of 
the Rion, the sultan ^eatened to renew the war, the sole 
result of which was to reveal the determination of the tsar 
not to be bullied into concessions. The dispute, at first of 
little importance, developed in seriousness during the next 
year or two, owing to the avowed intention of Russia, which by 
conquest or treaties with independent chiefs had acquired all 
the high land between the Caspian and the Black Sea, to 
take possession of the low lands along the coast, between Anapa 
and Poti, of which the sultan claimed the sovereignty. 

Such was the situation when the question of a European 
guarantee of Turkey was raised at the Congress of Vienna. 

In view of the multiple dangers to which the Otto* 
man Empire was exposed, both from without and 
from within, and of the serious consequences to 
the world s peace which would result from its break-up, there 
was a strong feeling among the powers in favour of such a 
guarantee, and even the emperor Alexander was willing to 
agree to it in principle. But nothing could be done until the 
Porte should have come to terms with Russia as to the IVcaty 
of Bucharest; for, as the British ambassador. Sir Robert Liston, 
was instructed to point out to the Ottoman government, “ it is 
impossible to guarantee the possession of a territory of which 
the limits are not determined.” With the consent of the tsar, 
it was proposed to submit the questions at issue to the decision 
of Great Britain, France and Austria; and the Porte was 
informed that, in the event of its accepting this arrangement, 
the powers would at once proceed to guarantee the integrity 
of the Ottoman Empire. But the sultan could not bend his 
pride to suffer foreign inters^ention in a matter that touched 
his honour, and the return of Napoleon from EU>a threw the 
Eastern Question into the background. The Ottoman Empire 
thus remained outside the European concert; Russia main- 
tained her claim to a special right of isolated intervention in 
its affairs; and the renewal of war between Russia and Turkey 
was only po.stponed by tlie preoccupation of Alexander with 
bis dream of the “ Confederation of Europe.” 

Meanwhile, within the Ottoman Empire there was every 
sign of a rapidly approaching disintegration . In Egypt Mehemet 
Ali had succeeded in establishing himself as quasi- 
Bgypt, independent ruler of the country. By his action 
during Napoleon Bonaparte’s invasion, and later when the 
British fleet after leaving Constantinople in 1807 proceeded to 
Egypt, he had to some extent acquired the good w'ill of the 
Turkish government. In 1811 he was called upon by the Porte 
to put down tlie Wahhabi insurgents (see Araiu.^, vol. ii. p. 268), 
his success in this matter, and especially in the recovery of the 
holy cities, adding greatly to his prestige. 

Sultan Mahmud now devoted himself to breaking the over- 
grown power of the local governors, which had for many years 
practically annihilated that of the central authority. Their 
extortions impoverished the whole country, yet the abolition of 
the system might perhaps have been carried out more gradually 
and with greater precaution, and Turkey more than once felt i 
the want of their aid, questionable as its value often was. Thus ' 
Ali pasha of lannina, the most famous of i 

rTvoSu these, though insubordinate and inclined to intrigue | 
with foreign powers in the hope of making himself j 
independent, had used his influence to keep the Greeks quiet ; | 
and it was only after his power had been broken in 1821 that 
the agitation of the Hetairia issued in widespread dangerous 
revolt. The first hope of emancipation from the Turkish yoke 
had been founded by the Greeks on Peter the Great, who had 
planned the expulsion of the Turks from Europe, and had 


caused the inscription Petrus L, Russo-Graecorum Monarcha ” 
to be placed beneath his portrait engraved at Amsterdam. 
Catlierine II. following in his footsteps, aspired to found a 
Greek empire, the throne of which was to be occupied by her 
nephew, Constantine, specially so baptized, and brought up 
by Greek nurses (see Constantink Pavlovich). During the 
war of 1770 the Greeks had risen 111 an abortive rebellion, 
promptly crushed by the Turks. But the idea of liberation 
continued to grow, and about 1780 the Society of Friends 
('Erat/wtt ruiv tfnXiKiDv) was founded at Bucharest by the 
fervent patriot and poet, Constantinos Rhigas The 

.secret organization, temporarily checked by Rhigas’s arrest and 
execution in 1798, was revived at Odessa in 1814; it extended 
throughout Turkey, and in 1820 the insurrection took shape, 
a favourable opportunity being afforded by the outbreak of 
hostilities between Ali Pasha and the Porte. (See Greek 
Independence, War of.) 

On the 6th of March 1821 Prince Alexander Ypsilanti, son 
of the hospodar Constantine, and a general in the Russian 
servit;e, crossed the Pruth, proclaiming the revolt of the Greeks 
against the sultan and the intention to restore the Greek Empire 
of the East. But in the principalities, where the Vlach peasants 
regarded the Phanariots as worse oppressors than the Turks, 
the movement had little chance of success; it was doomed 
from the moment that the emperor Alexander disavowed 
Ypsilanti’s claim to his support (see Alexander L). After 
.some initial successes the Greeks were finally routed at the 
battle of Dragashani (June 19, 1821). It w^as far otherwise 
with the insurrection whic^h broke out at the beginning of April 
in the Morea. The Mussulman population of the Morca, taken 
unawares, was practically exterminated during the fury of the 
first few days; and, most fatal of all, the defection of the 
Greeks of the islands crippled the Ottoman navy by depriving 
it of its only effective sailors. The barbarous reprisals into 
which Sultan Mahmud allowed himself to be carried away 
only accentuated the difficulty of the situation. The execution 
of the patriarch Gregorios, as technically responsible for the 
revolt, was an outrage to all Christendom ; and it led at once 
to a breach of diplomatic relations witli Russia. 

To prevent this breach developing into war was now the 
chief study of the chanceries. Public opinion throughout 
Europe was violently excited in favour of the Greeks ; and this 
Philhellenic sentiment was shared even by some of the statesmen 
who most strenuously deprecated any interference in their 
favour. For at the outset Mctternich was not alone in main- 
taining that the war should be allowed to burn itself out beyond 
the pale of civilization.” The mutual slaughter of barbarians 
in the Levant seemed, even to George Canning, a lesser evil 
than a renewed Armageddon in Europe; and all the resources 
of diplomacy were set in motion to heal the rupture between 
Turkey and Russia. In spite of the emperor Alexanders 
engagements to tlie Grand Alliance and the ideal of European 
peace, this was no easy matter; for the murder of the patriarch 
was but the culmination of a whole series of grievances accumu- 
lated since the Treaty of Bucliarest. Moreover, the Porte 
was thrown into a suspicious mood by the contrast between 
the friendly language of the western powers and the active 
sympatliy of the western peoples for the Greeks, who were 
supported by volunteers and money drawn from all Europe. 
But, though the sultan remained stubl)orn, the emperor 
Alexander, who since the Congress of Laibach had been wholly 
under Mettcrnich’s influence, resisted the clamour of his people 
for war, and dismissed his Greek minister, Capo dlstria (q.v.). 
The Congress of Verona (1822) passed without any serious 
developments in the Eastern Question. 

The stubborn persistence of the Greeks, however, d^hed 
Metternich’s hope that the question would soon settle itself, 
and produced a state of affairs in the Levant which necessitated 
some action. In the instructions drawn up, shortly before his 
death, for his guidance at Verona, Castlereagh had stated the 
possibility of the necessity' for recognizing the Greeks as belli- 
gerents if the war continued. The atrophy of the Ottoman 
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sea-power had left the archipelago at the mercy of the Greek 
war-brigs; piracy flourished; and it became essential in the 
interests of the commerce of all nations to make some power 
responsible for the policing of the narrow seas. On the 25th 
of March 1823, accordingly, Canning announced the recognition 
by Great Britain of the belligerent character of the Greeks. 

This roused the emperor Alexander to action, since it seemed 
as though Great Britain was aiming at ousting Russian influence 
in the Levant. He suggested a joint intervention of the 
powers; but the conference, which met at St Petersburg 
m April 1824, came to nothing, since Turkey and the Greeks 
alike refused to be bound by its decisions, and ( anning would 
not hear of coercion being applied to either. The sole outcome 
of the conference was the offer in March 1825 of the joint 
mediation of Austria and Ru.ssia, which the Porte rejected. 

Meanwhile Mahmud, realizing the impossibility of crushing 
the Greek revolt unaided, had bent his pride to ask the help 
of Mehcmet Ali, who was to receive as his reward Crete, 
the Morea and the pashaliks of Syria and Damascus. The 
Egyptian fleet and disciplined army were now thrown into the 
scale; and from the moment when Ibrahim Pasha landed at 
Modon (Peb. 24, T825), the fate of the Greeks seemed sealed. 
The Morea was quickly overrun; in April 1826 Missolonghi 
fell, after a heroic defence; in June 1827 Athens was once more 
in the hands of the Turks. Oowds of CJreck captives were being 
.sent as slaves to Cairo; and, should the powers not intervene, 
there was every prospect of Greece being depopulated and 
colonized with Mussulnmn negroes and fellahin. 

At the close of 1825 an isolated intervention of Russia had 
seemed probable. A great army was assembled in the south 
of Russia, and the emperor Alexander had gone to place himself 
at its head when he died (Dec. 22, 1825). It was to prevent 
such an intervention that Canning seized the opportunity of 
the accession of Nicholas L to send the duke of Wellington to 
St Petersburg in order to concert joint measures. The result 
was the protocol of St Petersburg of the 4th of April 1826, by 
W'hich Great Britain was empowered to offer to the Ottoman 
government a settlement of the Greek question based on the 
establishment of Greece as a vassal and tributary state. Should 
the Porte refuse, the two powers were to take the earliest 
opportunity, either separately or in common, of establishing a 
reconciliation on the basis of the protocol. 

Russia, meanw'hile, had seized the occasion to send to Con- 
stantinople an ultimatum demanding satisfaction for her own 
particular grievances; the Porte resented the intrusion of new 
Convention demands before the others had been dealt with, 
0/ and hurried on preparations for war. The reform 

Akkermnn, Qf army, however, involved the destruction of 
the Janissaries and though their mas.sacre on the 15th 

of June left the sultan free to carry out his views with 
regard to the army, it left him too weak to resist the 
Russian demands. On the 7th of October, accordingly, these 
were conceded by the Convention of Akkerman. Its terms 
were : the confirmation of the Treaty of Bucharest and the 
opening of the navigation of the Black Sea to the Russian flag; 
a stipulation that the hospodars of Walachia and Moldavia 
should be elected by the boyars for seven years, their election 
being confirmed by the Porte which, however, had no power 
to dismiss them without the concurrence of the Russian 
ambassador at Constantinople; finally, Ser\da\s autonomy was 
recognized, and, save in the fortresses, no Mu.ssulman might 
reside there. 

The Greek question was however not yet settled. Months 
passed without any action being taken under the protocol 
Agreement April; and Russia suspected Great 

oiibe Britain of n.erely using the protocol to prevent her 
Powereme own isolated intervent on. 'Ihe situation w. s how- 
to Greece. jyiaterially altered by the end of August 

1826; for the Greeks, driven to desperation, had formally 
invited the mediation of England, thereby removing Canning\s 
objection to an unasked intervention. He now invited the 
co-operation of Russia in representations to the Porte on ^ 
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the basis of the protocol, and, in the event of its refusal 
to come to terms, suggested certain measures of coercion. 
The tsar consented, and proposed that the coercion should take 
the form of a pacific blo('kadc of the Morea, so as to force 
Ibrahim, by cutting off his supplies, to evacuate the country. 
To this Great Britain agreed in principle ; for Canning clearly 
&iw the need for yielding on the question of a joint intervention, 
if the isolated intervention of Russia wore to be prevented. In 
the conference of the five powers of the Grand Alliance opened 
at London in the early summer of 1827, however, a divergence 
of views at once became apparent. Austria and Prussia pro- 
tested against any coercion of the Porte “ to serve rcvolutionar}’' 

! ends ” and, failing to carry their views, withdrew from the con- 
ference. France thereupon proposed to convert the protocol 
of the 4th of April into a treaty; Ru.ssia and Great Britain 
agreed ; and on the 6th of July the Treaty of London was signed 
by the three powers. 

By the patent articles of the treaty the powers agreed to 
secure the autonomy of Gree('e under the suzerainty of the 
sultan, but without any breach of friendly relations with Turkey. 
By additional secret articles it was agreed that, in the event 
of the Porte not accepting the offered mediation, consuls should 
be established in Greece, and an armisti(‘e proposed to both 
belligerents and enforced by all the means that should “ suggest 
thcm.sclvcs to the prudence ” of the high contracting powers. 
In general it was allowed that these means should be the 
“ pacific blockade ” proposed by the tsar. Instructions to 
this effect were sent to the admirals commanding in the 
Levant. 

The armistice, accepted by the Greeks, was refused by 
Ibrahim, pending instructions from Constantinople, though he 
consented to keep his ships in the harbour of Nava- 
rino. The Greeks, having put themselves in the 
right with the powers, were free to continue the war; and 
the de.struction of a Turkish flotilla off wSalona on the 23rd of 
September followed. Ibrahim, taking this as a breach of the 
convention, set sail from Navarino northwards, but was turned 
back by Sir Edward Codrington, the British admiral. 'J’hen, 
the Russian and French squadrons having joined, it was deter- 
mined to put further pressure on the Egyptian commander, 
and the allied fleets, on the morning of the 20th of October, 
stood into the bay of Navarino. A chance scaifflc led to a 
battle, and by the evening the Turkish and P-gyptian fleets 
had ceased to exist (sec Navarino, JUttle of). 

The effect on the passionate sultan of this “ unparalleled 
outrage on a friendly power in time of peace is easy to imagine, 
In spile of the weak efforts of the British government to palliate 
the significance of this “ untoward incident,” Turkey broke off 
diplomatic relations with the three powers concerned, and on 
the 20th of December Mahmud, giving full vent to his rage, 
i.ssued a hait-i-sherlj denouncing the cruelty and perfidy of the 
Christian powers, declaring the convention of Akkerman null 
and void, and summoning the faithful to a holy war. The 
struggle that followed was, however, destined once more to 
be a duel between Russia and Turkey. Great Britain, when 
Canning was no longer at the helm of state, had reverted to 
the traditional policy of preserving Ottoman integrity at all costs; 
the invitation of the t.sar to accept the logical con.sequences 
of Navarino was refused; and Russia was left to settle her 
account with Turkey. 

The war that followed proved once more the wonderful 
rcsi.sting power of the Turks. In spite of the confusion due 
to the destruction of the Janissaries and army 
reforms as yet hardly begun,* it cost the tzar two '^•rwitb 
hardly fought campaigns before the audacious 
strategy of General Diehitsch enabled him to dictate the terms 
of the 'I’reaty of Adrianoplc (Sep. 14, 1829). Meanwhile the 
other powers had taken advantage of the reverses of the 
Ru.ssian arms to discount the effect of their ultimate victory 
by attempting to .settle the Greek question. In July 1828 
France had been commi.ssioned to oust Ibrahim from the 
Morea; and though by a convention, concluded on the 9th of 
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August by G)drington with Mehemet Ali^ the principle of 
evacuation by the Egyptian troops had already been settled 
before the arrival of the French expedition, the Morea remained 
for the time in French occupation. On the i6th of November 
a protocol of the London conference placed the Morea, with 
the neighbouring islands and the Cyclades, under the guarantee 
of the powers ; and on the 22nd of March 1829 another 
protocol extended the frontier thus guaranteed to the line 
Arta-Volo and included the island of Euboea. According to 
this instrument Greece was to be erected into a tributary state, 
but autonomous, and governed by an hereditary prince chosen 
by the powers. 

The Treaty of Adrknople, by which the Danubian principali- 
ties were erected into practically independent states, the treaty 
rights of Russia in the navigation of the Bosporus 
and Dardanelles confirmed, and the districts of 
Anapa and Poti in Asia ceded to the tsar, included 
also a settlement of the Greek question on the terms of the 
prot(K:ol of the 22nd of March. This fact, which threatened 
to give to Russia the whole prestige of the emancipation of 
Greece, spurred the other powers to further concessions. The 
acceptance of the principle of complete independence, once 
more warmly advocated by Metternich, seemed now essential 
if Greece was not to become, like the principalities, a mere 
dependency of Russia. On the 3rd of February 1830 was 
signed a protocol embodying the principle of an independent 
Greece under Leopold of Coburg as sovereign prince/* This 
was ultimately expanded, after the fall of the Wellington 
ministry, into the Treaty of London of the 7th of May 1832, 
by which Greece was made an independent kingdom under 
the Bavarian prince Otto. (See Greece: History,) 

Before the final settlement of the Greek question a fresh 
crisis had arisen in the affairs of Turkey. Her lessened prestige 
had already received a severe blow from the bom- 
^ bardment and capture of Algiers by the French in 

1830, and her position was further embarrassed by revolts in 
Bosnia and Albania, when news reached Constantinople that 
Mehemet Ali had invaded Syria (Nov. i, 1831), nominally 
in order to punish his enemy Abdullah, pasha of Acre, really 
in order to take by force of arms the pashaliks of Syria and 
Damascus promised as a reward for his servic’es in Greece. 
An account of the collapse of the Turkish power before 
Mehemet Ali, and of the complicated diplomatic developments 
that followed, is given in the article Mehemet Ali. Here it 
must suffice to say that the recognition of Mehemet All’s 
claims, forced on the sultan by France and Great Britain, was 
followed in 1833 by Ihe signature of the Treaty of Unkiar 
Skelessi, which seemed to place Turkey wholly in the power 
of Russia, after which Sultan Mahmud concentrated his 
energies on creating a force strong enough to crush his 
rebeUious vassal. 

At last, in 1839, his eagerness would no longer be restrained, 
and without consulting his ministers, and in spite of the 
warnings of all the powers, he determined to renew the war. 
On the 2ist of April the Ottoman army, which had been 
massed under Hafiz Pasha at Bir on the Euphrates, crossed 
the stream, by the sultan’s orders, and advanced on Damascus. 
On the 23rd of June it was attacked by Ibrahim at Nezib and 
annihilated. As for Mahmud, the news of the disaster reached 
Constantinople when he was unconscious and dying. Early 
on the ist of July he w^as dead, and his son Abd-ul-Mejid, a 
lad of eighteen, reigned in his stead (see Mahmud IL). 

The Eastern Question had now suddenly once more entered 
an acute phase. The news of Nezib was immediately followed 
Abdmuh l)y that of the treason of Ahmed Pasha, the Ottoman 
Me/ill, admiral, who, on the plea that the sultan’s coun- 
} 899 ’’ta 6 t. sellors were sold to Russia, had sailed to Alexandria 
and handed over the fleet to Mehemet Ali. With an inexpe- 
rienced boy on the throne, divided and untrustworthy counsels 
in the divan, and the defences of the empire shattered, the 
house of Osman seemed doomed and the Turkish Empire 
about to dissolve into its elements. If Russia was to be I 


prevented from using the Treaty of Unkiar Skelessi for her 
own purposes, it was essential that the powers should con- 
cert measures to deal with the situation. The story of the 
diplomatic negotiations that followed is told elsewhere (see 
Mehemet Ali). Here it may suffice tb say that the desire of 
the emperor Nicholas to break the entente between Great 
Britain and France led him to waive his special claims under 
the Treaty of Unkiar Skelessi, and that in the ultimate concert 
by which the question was settled France, which throughout 
supported Mehemet Ali, had no part. The intervention of the 
powers, based on the convention of London of the 15th of July 
1840, led to the withdrawal of Ibrahim from Syria, and the 
establishment by the iirman of the 13th of February 1841 of 
Mehemet Ali as hereditary pasha of Egypt under conditions 
intended to safeguard the sovereign rights of the Ottoman 
sultan. On the loth of July the four signatory jx)wers of the 
convention of London signed a protocol recording the closure 
of the incident {protocole de cloture) y and on the 13th France 
united with them in signing another protocol {protocole des 
detroits) by which the powers engaged to respect the principle 
proclaimed by the sultan as to the closing of the Dardanelles to 
foreign warships. 

The severe crisis through which the Ottoman Empire had 
passed accentuated the need for strengthening it by a drastic 
reform of its system. For such an experiment, . 

though hampered by continual insurrections within Pouc^ta 
and troubles without, Mahmud had done some- Turkey, 
thing to pave the way. The destruction of the The 
Janissaries and the suppression of the quasi-indepen- 
dent power of the derebeys had removed the worst disturbing 
elements; the government had been centralized; a series of 
enactments had endeavoured to secure economy in the adminis- 
tration, to curb the abuses of official power, and ensure the 
impartiality of justice; and the sultan had even expressed his 
personal belief in the principle of the equality of all, Mussulman 
and non-Mussulman, before the law. It was therefore no sudden 
revolution when, on the 15th of November 1839 Abd-ul-Mejid 
signalized his accession by promulgating the Tanzimfit, or Hatt- 
i-Sherlf of Gulhan 4 , a decree abolishing the arbitrary and un- 
limited power hitherto exercised by the state and its officials, 
laying down the doctrine of the perfect equality of all Ottoman 
subjects of whatever race or creed, and providing for the regular, 
orderly and legal government of the country and the security 
of life, property and honour for all its inhabitants. Yet the 
feelings of dismay and even ridicule with which this proclama- 
tion was received by the Mussulmans m many parts of the 
country show how great a change it instituted, and how strong 
was the opposition which it encountered among the ruling race. 
The non-Mussulman subjects of the sultan had indeed early been 
reduced to such a condition of servitude that the idea of their 
being placed on a footing of equality with their Mussulman 
rulers seemed unthinkable. Preserved merely as taxpayers 
necessary to supply the funds for the maintenance of the 
dominant and military class, according to a foreign observer 
in 1571, they had been so degraded and oppressed that they 
dared not look a Turk in the face. Their only value w^as from a 
fiscal point of view, and in times of fanaticism or when anti- 
foreign sentiment ran high even this w^as held of little account, 
so that more than once they very nearly became the victims of 
a general and state-ordered massacre. Thus Sultan Ibrahim 
was dissuaded from such a step in 1644 only by the refusal of 
the Sheikh-ul-Islam to sanction the proceeding. The humane 
and tolerant measures provided for in the “ nizam-i-jedid,” or 
new regulations for the better treatment of the Christians enacted 
by Mustafa Kuprili during his grand vizierate (1689-1691), 
did for a time improve the position of the rayas. But the 
wars with Russia and other Christian powers, and the dif- 
ferent risings of the Greeks and Servians, helped^ to stimulate 
the feelings of animosity and contempt entertained towards 
them by the ruling race; and the promulgation of the Tanzimat 
undoubtedly her^ded for the subject nationalities the dawn 
of a new erai 
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The reforms introduced by Sultan Mahmud and by the Tanzi- 
m&t necessitated the remodelling of nearly all the departments 
Jgimojfijjyjtf Towards the end of Mahmud II/s reign 

ofrire ministries had been instituted, and a council of 
AdmiuiMtrm^ ministers had been established, presided over by 
the grand vizier. In 1837 the ‘^council of the 
Sublime Porte*’ and the “supreme council of legal affairs*’ 
were established ; the latter was the tribunal to which were 
referred all complaints against oiTicials or claims pending 
between the state and private individuals; the council of 
the Sublime Porte was in 1839 transferred to the ministry of 
commerce; the supreme council of legal affairs after under- 
going various modifications was in 1868 absorbed in the council 
of state. In 1837 a “ council of public works *’ was instituted, 
converted ten years later into a separate ministry. In 1835 the 
I* ministry of administration” was formed; two years later 
its title was changed to ministry of the interior. Regulations 
prescribing the duties of the loc^l governors and officials of all 
r^ks were drawn up only in 1865 and 1870, but since Mahmud s 
time their functions were exclusively civil and administrative. 
A regular hierarchical order was elaborated for the official 
classes, both civil and military, whereby the rank of each person 
was clearly defined. 

The military reorganization dates from the destruction of the 
Janissaries (June 15, 1826). On that day Aga Hussein Pasha 
was appointed “ Scraskier (commandant) of the victorious 
Mahommedan troops ”; at first only two divisions were estab- 
lished, cjuartcrcd respectively at Constantinople and Scutari. 
In 1833 the reserves were instituted, and three years later 
reserve commandants were appointed in six principal provinces. 
In 1843 corps d'armee of Constantinople, Rumelia, Anatolia 
and Arabia were formed, and a military council was appointed. 
In 1847 a recruiting law was promulgated, reducing the period 
of service (until then unlimited in point of time) to five years. 
Military s^'hools were founded. For the reorganization carried 
out from 1908 to 1910 see section Army, above. 

After the Greek revolution the system of manning the navy 
from the Christian natives of the archipelago and the Mediter- 
ranean littoral was abandoned, and recruits for the navy are 
now selected under the ordinary law. A naval school and a 
modern factor\' and arsenal were established. The direction 
of the police, formerly left to the Janissaries, was formed into a 
ministiy, and a body of gendarmerie was instituted. For the 
financial reforms see the section Finance, above. 

The ministry of public instruction was established in 1857; until 
the reign of Selim HI. (when a few military vSchools were established) 
Bdaemtioa schools had been the colleges ol the Ulema and 

Buuemt a, preparatory schools as had been founded by private 

munificence. In 18:^8 the council of education had bceii created 
and several seconda^ state schools were founded. In i8(k) the 
regulations for pubUc c<Iucation were promulgated; schools were 
everywhere opened, and in 1882 a portion of the receipts from certain 
vakufs were appropriated to their maintenance. As all the preriara 
tory schools founded by the state were for Mussulman childrcm 
only (the various Christian communities maintaining their own 
schools), idadi or secondary schools were c.stablished in 1884 for 
the instruction of children of all confessions. In i8fi8 the Imperial 
Lyc6e of Galata Serai was founded; most of the later generation 
of officials received their education there. Special state schools 
of medicine, arts, science, crafts, Slc., have been created .successively, 
and in 1901 a university was founded. Educational a^airs in the 
provinces are now superintended by special officials. 

After the promulgation of the reforms, the judicial duties of the 
Imperial Divan, which with other functions also exercised those 
- of a kind of supreme court of appeal, were transferred 

Sheikh-ul- Islam. The codification of the civil 
law, which soon became necessaiy, was effected by the promulga- 
tion in 1859 of the MejelU, or civil code. Commercial and criminal 
codes, as well as codes of procedure, were drawn up, largely on the 
basis of the Code Napoleon. The rules regulating the Ulema were 
amended, a school for judges was founded, and the Sheikh-ul-lslam 
was charged with the duty of revising all judgments. In 1863 the 
court of cassation was founded. 

In 1835 the Reis-ul-Kuttab. to whom the superintendence of 
foreign afiairs was entrusted, rooeived the designation of mini.ster 
p. . for foreign affairs. Turkey had originally maintained 

pTvVr no representatives abroad, and appointed such only 

^ for special occasions, as e.g. the signature of a treaty or 

fhe announcement of a new sultan's accession. Selim III. was the 
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first sultan who entered into regular relations with foreign powers, and 
employed permanent ambassadors; the practice was discontinued 
at Iht* time of the Greek revolution and the consequent rupture with 
the powers. Later, during the Egyptian negotiations, ambassadors 
were accredited to Lontlon, Paris and Vienna'. Sultan Abd-ul-Azis's 
journey to Europe and the return visits paid by foreign princes 
strengthened Turkey's relations with foreign states. 

The ministry of the Evkaf or pious foundations was established 
in 1827 and extended ten years later. Such foundations had been 
created from the earliest times, and the execution of the testator's 
wishes was generally left to his descendants, under the supervision 
of some high official designated in the act of endowment, in case 
of failure in the line of succession an administrator was appointed 
by the state. But many such foundations fell into divsorcler, and 
the ministry was created’ to exercise the requisite supervision. 

Though the provi.sions of the Tanzimat were not fully ob- 
.scrv'cd, they afforded convincing proof that reform was entirely 
practicable in Turkey. Reforms were effected in 
everv^ direction; the finances and the army were 
reorganized, military instructors being procured from 
Europe ; the administration was gradually centralized, and 
good relations were cultivated with the powers, the only 
serious international controversy arising in 1848-1849 over 
the refusal by Turkey, with the support of England, to 
surrender the Hungarian and Polish insurgents who had 
taken refuge within her borders. It cannot indeed be 
said that complete tranquillity prevailed throughout the 
country meanwhile; disturbances in the principalities and in 
the Lebanon gave serious trouble, while in 1842 the unsettled 
state of the Turco-Persian frontier nearly led to war. By 
the mediation of England and Russia the Treaty of Erzerum 
was signed (1847) *1*^^ ^ frontier commission was appointed. 
But as the frontier was not definitively demarcated the door 
was left open for controversies, which have occurred frequently 
up to the present day. 

Turkey’s progress in the path of reform was viewed with 
some uneasiness in Russia, the cardinal principle of whose 
policy since 1829 had been to maintain her own /fuMBimn 
influence at Constantinople by keeping the Otto- Policy aince 
man government weak. In favour of this view 
the traditional policy of Peter the Great and Catherine II. had 
been deliberately given up, and by the secret (convention 
sign(?d at Munchengriitz on the iSth of September 1833 the 
emperor Nicholas had agreed with his brother sovereigns 
of the revived ** Holy Alliance ” to maintain the integrity of 
Turkey, where Russian influence seemed to have been rendered 
supreme and permanent by the Treaty of Unkiar Skelessi, 
The crisis which ended in 1841, however, materially altered 
the situation from the Russian point of view. By his concert 
with the other powers in the affair of Mehcmet Ali, the tsar 
had abdicated his claim to a unique influence at Con.stantinople, 
and he began to revive the idea of ending the Ottoman rule 
in Eun^pe, an idea which he had only unwillingly abandoned 
in 1829 in response to the unanimous opinion of his advisers. In 
1844 ke took advantage of his visit to England to propose 
to British ministers a plan of partition, under which Great 
Britain was to receive Egypt and Crete, (Constantinople was 
to be erected into a free city, and the Balkan states were to 
become autonomous under Russian protection. This prch 
po.sal, as might have l>een expected, only served to rouse sus- 
picions as to Russia’s plans; it was politely rejected, and the 
whole Eastern Question slumbered, until, early in 1850, it was 
awakened by an incident trivial enough in itself, but pregnant 
with future trouble : a quarrel of Catholic and Orthodox monks 
about the holy places in Palestine. 

By the Capitulations signed on the 28th of May 1740 on 
behalf of Sultan Mahmud I. and Louis XV. “ emperor of France,” 
not only French pilgrims to Jerusalem, but all 
members of Christian and hostile nations ” visiting 
the Ottoman Empire, had been placed under the 
protection of the French flag, and by a special article the Frank, 
i.f. Roman Catholic, ecclesiastics had been guaranteed certain 
rights in the holy places. These stipulations of the treaty, 
which were in effect a confirmation of the firman granted m 
1620 by Murad IV. to Louis XIIL, had fallen into oblivion 


TURKEY 



460 

during the a^e of Voltaire and the turmoil of the Revolution; 
and meanwhile, every advance of Russia had been marked by 
further encroachments of the Orthodox clergy in Palestine on 
the ancient rights of their Latin rivals. The quarrels of these 
monks might have been left to the contempt they deserved, 
had not Napoleon JII. seen in the situation an opportunity at 
once for conciliating the clericals in France and for humili- 
ating Russia, which had given to his title but an equivocal 
recognition. His ambassador, accordingly, handed in at Con- 
stantinople a formal demand for the restitution of the Catholics 
in all their property and rights. The Ottoman government, 
seeking to gain time, proposed a mixed commission” of inquiry; 
^nd to this France agreed, on condition that no documents 
later than 1740 should be admitted as evidence. To this 
suggestion, which would have excluded the Treaty of Kuchuk 
Kainarji, the emperor Nicholas replied by a haughty demand 
that nothing should be altered in the stains quo. It was now 
clear that no less an issue was involved than a contest between 
France and Russia for paramount influence in the East, a cun- 
lest into which Great Britain would inevitably be dragged. 
The British government did its best to help the Porte to evolve 
a compromise on the questions immediately at issue, and in 
March 1852 a firman w’as issued, which to Protestants and 
Mahommedans might well seem to have embodied a reasonable 
settlement. Concessions were made to one side and the other; 
and the question of the right of “ protection ” was solved by 
the Turkish government itself undertaking the duty. But 
neither Napoleon nor Nicholas desired a settlement. The French 
emperor w'anted a war for dynastic reasons, the tsar because 
he conceived his honour to be involved, and because he 
judged the moment opportune for expelling the infidel from 
Europe. France, he believed, would never come single-handed 
to the assistance of Turkey; Austria would be bound at least 
to benevolent neutrality by “ gratitude ” for the aid given 
in 1849 > Prussia would sympathize with a 

Christian crusade; Great Britain, where under the influence 
of John Bright and Richard Cobden the ** peace at any price ” 
spirit seemed to be in the ascendant, would never intervene. 
Nicholas even hoped for the active sj^mpathy of Britain, Lord 
Aberdeen made no secret of his dislike for the Turks, and 
openly expressed his disbelief in the reality of their reforms; 
and in January 1853 the tsar, in conversation with Sir Hamilton 
Seymour, the British ambassador at St Petersburg, spoke 
of the Ottoman Empire as “ the Sick Man,” and renewed the 
proposals for a partition made in 1844. 

Early in 1853 the Russian army w’as mobilized, and Prince 
Menshikov, a bluff soldier devoted to the interests of Ortho- 
doxy and tsardom, was sent to present the emperor’s ultimatum 
at Constantinople. He demanded the recognition of the status 
quo in the holy places, and of the tsar’s right, under the Treaty 
of Kuchuk Kainarji, to the protectorate of all Orthodox Chris- 
tians in the Ottoman dominions. The Porte, in alarm, turned 
to Great Britain for advice and assistance. Lord Stratford 
de Redcliffe, who reached his post at Constantinople shortly 
after the arrival of Menshikov, at once grasped the essential 
facts of the situation. The question of the holy places W'as 
insignificant in itself — it might be settled if France were granted 
political compensation elsewhere: that of the protectorate 
claimed by Russia over the Christians involved the integrity 
of the sultan’s sovereignty. ^Viih great address he succeeded 
in persuading Menshikov to present the tw’o demands separately. 
On the 22nd of April the French, Russian and British ministers 
came to an agreement on the question of the holy places; 
with the result that, when the question of protectorate was 
raised, Menshikov found himself opposed by the ambassadors 
of all the other powers. On the 5th of May, nevertheless, 
in obedience to his peremptory instructions, he presented his 
ultimatum to the Ottoman government, which, backed now 
by all the other powers, rejected it. On the 22nd Menshikov 
and the whole of the Russian diplomatic staff left Constan- 
tinople ; and it was announced that, at the end of the month, 
the tsar^s troops would enter the Danubian principalities. On 


[HISTORY 

the 22nd of June the Russian army, under Prince Gorchakov, 
crossed the Pruth, not — as was explained in a circular to the 
powers— for the purpose of attacking Turkey, but solely to 
obtain the material guarantees for the enjoyment of the 
privileges conferred upon her by the existing treaties. The 
news of this egression roused intense excitement in England; 
but the British government still exerted itself to maintain 
peace. In August a conference of the four pow'crs assembled 
at Vienna, but the settlement they proposed, which practically 
conceded everything demanded by Russia except the claim 
to the protectorate, though accepted by the tsar, w'as rejected 
by the Porte, now fallen into a mood of stubborn resentment 
at the Russian invasion. At the beginning of October Turkey 
formally declared war; on the 22nd the French and British 
fleets passed the Dardanelles. Lord Aberdeen still hoped to 
secure peace, and the Russian government was informed that 
no casus belli would arise so long as Russia abstained from 
passing the Danube or attacking a Black Sea port. To the 
emperor Nicholas this wus tantamount to a declaration of 
war; and in effect it was so. On the 30th of November the 
Russian fleet attacked and destroyed a Turkish squadron 
in the harbour of Sinope ; on the 3rd of January the combined 
French and British fleets entered the Black Sea, commissioned 
to “ invite ” the Russians to return to their harbours. 

The emperor Nicholas had been singularly misled as to the 
state of public opinion in Europe. The news of the affair of 
Sinope, rather wanton slaughter than a battle, Crimean 

raised excitement in England to fever heat; while War. 
the excellent bearing and consistent successes of the Turkish 
troops during the first months of the campaign on land excited 
the admiration of all Europe. The belief in the rejuvenation of 
Turkey seemed to be justified; and when, on the 27th of March 
1854, Great Britain and PVance declared war on Russia, the 
action of the governments was supported by an overwhelming 
public opinion. As regards Austria, too, the emperor Nicholas 
was no less mistaken. If she maintained neutrality, it was due 
to no impulse of gratitude, and it was far from ** benevolent.” 
As the Russians withdrew from the Danubian principalities, 
Austrian troops occupied them, and by a convention with the 
Porte the Austrian government undertook to resist by arms any 
attempt of the Russians to return. So far as the extreme claims 
of the tsar were concerned, neither Austria nor Prussia w^as 
willing to concede them, and both had joined with France and 
Great Britain in presenting, on the 12th of December 1853, an 
identical note at St Petersburg, drawn up at the Conference of 
Vienna, reaffirming the principles of the treaty of 1841. Save 
for the benevolent neutrality of Prussia, therefore, which enabled 
her to obtain supplies from the north, Russia was pitted single- 
handed against a coalition of Turkey, Great Britain and France, 
to which Sardinia w^as added later. 

The events of the war that followed are told elsewhere (see 
Crimean War), The main operations were confined to the 
Crimea, where the allied troops landed on the 14th of September 
1854, and they were not concluded, in spite of the terrible exhaus- 
tion of Russia, till in December 1855 the threatened active inter- 
vention of Austria forced the emperor Alexander II. to co to 
terms. These terms were ultimately embodied in the Treaty of 
Paris of the 30th of March 1856. Its provisions, held by some to 
be so unduly favourable to Russia as to justify the question 
whether she had not been victorious in the war, were as follows : 
Russia abandoned all pretensions to exercise a protectorate over 
the Christians in Turkey, or to an exclusive right of interference 
in the Danubian principalities, to which Bessarabia was restored; 
the navigation of the Danube was made free and placed under 
the supervision of an international commission; the Black Sea 
was closed to warships, while open to the commercial flags of all 
countries; the Asiatic frontier between the two empires remained 
unchanged; Turkey was admitted to the concert of Europe, and 
all the contracting parties agreed to respect her independence 
and the integrity of her territory ; moreover, the provisions of the 
Tanzimat were reaffirmed in a fresh decree of the sultan, which 
was incorporated in the treaty, and further provided for a 
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large measure of local autonomy for the Christian communities. 
It was stipulated that Turkey’s promises of reform gave no 
power the right of interference on behalf of the Christians. 

The Treaty of Paris was regarded as opening a new era in the 
progress of Turkey. Admitted on equal terms to the European 
family of nations, the Ottoman government had 
neN0w given a solemn guarantee of its intention to make 
the long-promised reforms a reality. But it soon 
became apparent that the time was scarcely come for liberal 
measures; and fanatical outbreaks at Jidda (1858) and in 
Syria (i860) gave proof that the various sections of the popu- 
lation were not yet prepared to act together in harmony. 
The Syrian disturbames brought about a French occupa- 
tion, which Fuad Pasha, ably seconded by Ahmed Vefyk 
Effendi, the Turkish ambassador in Paris, contrived to restrict, 
and to terminate as soon as possible. The immediate local 
result was the institution, by a reglemeni} signed at Con- 
.stantinople on the 6th of September 1864, of autonomy for the 
Lebanon under a Christian governor appointed by the powers 
with the concurrence of the Porte, an arrangement which has 
worked satisfactorily until the present day. In 1859 the Danu- 
bian principalities, deliberately left separate by the Congress of 
Paris, carried out their long-cherished design of union by electing 
Prince Cuza both in Moldavia and in Walachia, a contingency 
which the powers had not taken into ac(’ount, and to which in 
the end they gave a grudging assent (see Rumania). 

On the 25th of June i86t Sultan Abd-ul-Mejid died, being 
succeeded by his brother Abd-ul-Aziz. The new sultan’s reign 
marked, if not the beginning, at least the high tide 
(’our.se of improvident and unrestrained 
expenditure, facilitated by the enthusiasm created 
in Europe by Turkey’s admission to the ranks of the powers 
which loosened for her the punse-strings of the foreign in- 
vestor, The viceroy of Egypt, Jsmai’l Pasha, followed his 
suzerain’s example in this respect, and was lavish in his bribes 
to his imperial overlord to obtain the extension of his own 
privileges and the establishment in Egypt of .suc(’ession from 
father to son; these concessions were granted to him by the 
firmans of the 27th of May 1866 and the 8th of June 1867, 
in the latter of which the viceroy is addressed for the first time 
as “ khedive.” Abd-ul-Aziz is .said to have yielded the more 
readily as being desirous of bringing about a similar altera- 
tion in the su(xe.s.sion in Turkey, in favour of his own eldest 
son, Prince Yussuf Izz-ed-din; public opinion was, however, 
opposed to so sweeping a change, and the succession to the 
throne in Turkey still goes to the eldest surviving member of 
the house of Osman. Though the foreign relations of Turkey 
remained untroubled, disturbances in Servia, Montenegro and 
Crete continued throughout the ‘‘ sixties.” Servia had long 
resented the occupation of her fortresses by Turkish troops; 
frequent collisions arising from this source resulted in June 1862 
in the bombardment of Belgrade; some slight concessions were 
then made to Servia, but it was not until 1867 that, through the 
mediation of England and other powers, she succeeded in obtain- 
ing the withdrawal of the Turkish garrisons. The Cretan 
insurrection rose to a formidable height in 1868-69, and the 
active support given to the movement by Greece brought about a 
rupture of relations between that country and Turkey. The 
revolt was suppressed, the Turko-Greek conflict was settled by a 
conference of the powers in Paris, and Crete received a charter 
of local self-government which for a time pacified the island.^ 

Abd-ul-Aziz had visited the Paris Exhibition of 1867 and had 
paid his respects to Queen Victoria, who conferred on him the 
order of the Garter. In 1869 the visit was returned by many 
sovereigns and princes on their way to the opening of the Suez 
Canal, among these being the empress £ug6nie. An impor- 
tant event not to be passed over without mention is the grant 
on the loth of March 1870 of the firman instituting the Bul- 
garian exarchate, thus severing the Bulgarian Church from 

‘ Text in Holland, p. 212. 

* '• Correspondence . . . rcspectin;? the rupture of diplomatic 
relations between Turkey and Greece, &c.,” in State Papers ^ 
Jix. 584, &c., Protocols of Conferences, p. 813. &c 


the jurisdiction of the Greek patriarch of Constantinople. This 
(xncession, given under strong pressure from Russia, aroused 
the deepest resentment of the Greeks and was the principal 
factor in the awakening of the Bulgarian national spirit which 
subsequent events have done so much to develop. Russian 
influence at Constantinople had been gradually increasing, and 
towards the end of 1S70 the tsar took advantage of the 
temporary disabling of France to declare himself no longer 
bound by those clauses of the Treaty of Paris which restricted 
Russia’s liberty of possc.ssing warships on the Black Sea. 
An international conference convoked in London early in 1871 
laid down the principle that treaty engagements were binding, 
and then proceeded to abrogate this particular engagement. 
Russia and Turkey thus regained full liberty as regards their 
naval forces and armaments in the Euxine ; the passage of the 
straits remained interdicted to ships of war. 

A reform not unworthy of notice was effected by the law 
promulgated on the i8th of June 1867 whereby foreigners were 
for the first time allowed to hold landed property throughout 
the Ottoman Empire (save in the H(‘jaz) on condition of their 
being assimilated to Ottoman subjects, i.e. divested of their 
right to the protection of their own authorities in every respect 
concerning such property. 

Meanwhile in lurkey national bankruptcy was brought 
within m(‘asurable distance by the sultan's extravagance and 
the incompetence of his ministers; it was staved off only by 
loans contracted almost annually to pay the interest on their 
predecessors. Ext(‘rnal influences and latent fanaticism were 
active; a serious insurrection broke out in Bosnia and Herze- 
govina in 1875, and the efforts to quell it almost exhausted 
Turkey’s resources ; the example .spread to Bulgaria, where abor- 
tive outbreaks in September 1875 and May .i87() led to those 
cruel measures of represrdon whi(‘h were known as ” the Bulgarian 
atrocities,” Mussulman public feeling was inflamed, and an 
attempt at Salonica to induce a Christian girl who had embraced 
Islam to return to her faith caused the murd(;r of tw'o foreign 
consuls by a fanatical mob. The finances of Turkey now (‘ol- 
lapsed, and the inevitable bankruptcy was declared, wherebN' 
more than through any other cause she lost such oepoattioa 
.sympathies as she possessed in western Europe. ofAbil*uh 
Turkey's distress was Ru.ssia’s opportunity; the 
.sultan fell entirely under the influence of (xeneral Ignatiev, the 
tsar’s ambas.sador, and it became evident that the country was 
hastening to its di.ssolution. A conspiracy to bring about a change 
was hereupon formed by certain prominent statesmen, whose 
l(?aders were Midhat Pasha, Mchemed Ruslidi Pasha and 
Mahmud Damad Pasha, the husband of a prince.ss of the blood, 
sister to Prince Murad. These succeeded in gaining over the 
Shcikh-Lil-lslam, and in obtaining from him a jeiva for the 
deposition of Abd-ul-Aziz. 

In virtue of this judgment of the .supreme legal authority, 
and with the aid of the fleet, Abd-ul-Aziz was exposed, being 
shortly afterwards found dead, apparently by hi.s own hand. 
Murad V. reigned in his stead. But the change of .sultans brought 
no relief to the troubled state : Servia and Montenegro declared 
war, and in less than three months it had become evident tliat 
Murad was incapable of governing. 

Murad’s brother Abd-ul-IIamid was accordingly proclaimed 
sultan on the 3Tst of Augu.st 1876. The diplomacy 01 
Europe iiad been st^arching in vain since the autumn Accmion 
of 1875 for the means of inducing Turkey to institute otAba-uh 
e: ectivc administrative reforms and to grant to NomiiUJ,, 
its ICuropean provinces that autonomy which now 
appeared essential. But the new sultan was as averse 
from accepting any of the formulae proposed as were his pre- 
decessors : Sen^ia an l Montenegro were with great difficulty 
pacified, but it was plain that Russia, whose Slavonic and 
tJrthodox .sympathies had been strongly aroused, would soon 
begin hostilities herself. Turkey now made a show of going 
even beyond the demands formulated by Europe, and ^e 
international conference which met at Constantinople during 

* See Mr Baring's reports in Pari. Papers (1878), Ixxxi. 
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the last days of 1876 was startled by the salvo of artillery which 
heralded the promulgation of a liberal constitution, not for the 
European provinces only, but for the whole empire, and the 
institution of a Turkish parliament. The decisions of the con- 
ference, moderate though they were, in the end requiring 
merely the nomination of an international commission to 
investigate the state of the European provinces of Turkey, 
and the appointment by the sultan, with the approval of the 
Ruaaom powers, of governors-general for five years, were 

turkiBt rejected by the Porte, The statesmen of Europe 

still continued their efforts to avert a conflict, but 
to no purpose. On the 24th of April 1877 Russia declared war 
and her troops crossed the Turkish frontiers. Hostilities were 
conducted both in Europe and Asia for nearly a year. Rumania 
joined the Russians, and in Europe no effective opposition was 
encountered by the invaders until the assaults on Plevna and 
the Shipka Pass, where the valiant resistance of the Turks won 
for them the admiration of Europe. By November the defence 
of the Turks in Asia Minor h^ entirely collapsed. Plevna 
surrendered on the 9th of December 1877 after a heroic struggle 
under Osman Pasha. Thereafter the Russians advanced 
practically unchecked (see Russo^Turkish Wars). An armistice 
and preliminaries of peace were signed on the 31st of January 
1878 at Adrianople, and a definitive treaty was concluded at 
San Stefano on the 3rd of March 1878. Its terms 
S/m^utmao. creation of an autonomous tributary 

* principality of Bulgaria extending from the Black 
Sea to the Aegean; the recognition by Turkey of the independence 
of Rumania, Servia and Montenegro, with increased territories; 
the payment of a war indemnity; the introduction of reforms 
in Bosnia and Herzegovina; the cession to Russia of Bessarabia 
and the Dobruja; the opening of the passage of the straits at 
fidl times to the merchant vessels of neutral states; and the 
razing of the fortresses on the Danube. 

Great Britain had throughout the war preserved strict neu- 
trality, but, while making it clear from the outset that she could 
not assist Turkey, had been prepared for emergencies. Turkey’s 
severity in repressing the Bulgarian insurrection had raised up 
in England a storm of public opinion against her, of which the 
Liberal opposition had taken the fullest advantage; moreover 
the suspension of payments on the Ottoman debt had dealt 
Turkey's popularity a blow from which it had never recovered. 
But upon the approach of the Russians to Constantinople the 
British reserves were called out and the fleet was despatched to 
the Bosporus. Accordingly, and as her line of retreat might 
be threatened by Austria, Russia consented to a revision of 
the Treaty of San Stefano at a congress to be held at Berlin. 
CongnMM 0/ Before the meeting of this congress, which assembled 
Bariin, on the 13th of June 1878, the powers principally 
iBTS. interested had arrived at an understanding as to 
the modifications to be introduced in the treaty, and by a conven- 
tion concluded with Turkey on the 4th of June 1878 England 
had undertaken to defend the Asiatic dominions of the sultan 
by force of arms, provided that his majesty carried out all the 
necessary reforms, to be agreed upon later, and assigned to 
England the island of Cyprus, which was however to be restored 
if Turkey fulfilled her engagements as to reforms and if Russia 
gave back to her Kars, Ardahan and Batum. On the 13th of 
July 1878 the Treaty of Berlin was signed ; the Great Bulgaria 
of the San Stefano Treaty was diminished to an autonomous 
province north of the Balkans, the south-eastern portion, no 
longer extending to the Aegean, was formed into a self-governing 
tributary province styled Eastern Rumelia; Turkey abandoned 
all pretension to suzerainty over Montenegro; Servia and 
Rumania received their independence (but the last named 
was made to cede Bessarabia to Russia, receiving instead the 
Dobruja); the Asiatic frontier was readjusted, Kars, Ardahan and 
Batum becoming Russian. It was further provided that Bulgaria 
should pay to Turkey an annual tribute, and should moreover 
(as well as the other Balkan states receiving accessions of terri- 
tory at Turkey’s expense) bear a portion of the Ottoman debt. 
The sums payable by the different countries were to be fixed 


by the powers ; but no effect has so far been given to this reason- 
able Stipulation, which may now be looked upon as null and 
void. Turkey undertook to pay to Russia a war indemnity of 
300,000,000 roubles, and the status of the straits remained 
unchanged. Measures of reform in Armenia were also provided 
for, as also the convocation of an international commission 
for drawing up a reform scheme for the European provinces 
left to Turkey. The organic law for Crete was to be carried 
out, and special laws enacted for other parts of Turkey. Bosnia 
and Herzegovina were handed over to the administration of 
Austria; Montenegro and Greece received accessions of territory 
to which only strong pressure coupled with a naval demonstra- 
tion induced Turkey to consent three years later. 

Peace once restored, some attempt was made by Turkey in 
the direction of complying with her engagements to institute 
reform. Financial and military advisers were procured from 
Germany. English officers were engaged to reform the gen- 
darmerie, and judicial inspectors of foreign nationality were to 
travel through the country to redress abuses. It was not long 
before the unsubstantial character of all these undertakings 
became apparent; the parliament was dissolved, the constitution 
was suspended and its author exiled. Egyptian affairs next 
threatened complications. In May 1879 the misgovernment 
of Ismail Pasha and the resulting financial crisis rendered the 
deposition of the khedive inevitable; in order to anticipate 
the action of England and France, who would otherwise have 
expelled the erring viceroy, the sultan deposed him himself; 
the succession devolved upon his son Mahommed Tewfik Pasha. 
(For the subsequent history of the Egyptian question Th9 
see Egypt: History.) The revolt' of Arabi Pasha Bgyptima 
in 1881 broke up the Anglo-French condominium in QueBtioa. 
Egypt and led to outrages at Alexandria followed by a bombard- 
ment on the nth of July 1882. The occupation of the country 
by Great Britain gradually took a more permanent form, and 
though negotiations were more than once entered into with 
Turkey with a view to its termination, these either proved 
abortive or were rendered so (as e,g. the Drummond-Wolff 
convention of 1887) by the action of other powers. The Anglo- 
French agreement of 1904 left England in undisputed mastery. 

The financial straits of Turkey after the war became so acute 
that the sultan was compelled to consent to a measure 
of foreign control over the finances of the country; ® 
the administration of the public debt being established in 
December 1881. (Sec Finance, above.) 

In 1885 the practically bloodless revolution of Philippopolis 
on the i8th of September united Bulgaria and Eastern Rumelia, 
severed by the Treaty of Berlin. A conference held at Constan- 
tinople sanctioned the union on terms which were rendered 
acceptable to the sultan ; but Said Pasha, who had assisted the 
sultan in centralizing at Yildiz Kiosk the administration of the 
country, and who had become grand vizier, was a strong adherent 
of the policy of armed intervention by Turkey, and the conse- 
quence was his fall from office. His successor in the grand 
vizierate, Kiamil Pasha, was soon trailed upon to deal with 
Armenian unrest, consequent on the non-execution of the 
reforms provided for in the Treaty of Berlin and the Cjyrus 
Convention, which first found vent about 1890. But Kiamil 
Pasha was not subservient enough to his imperial master’s 
will, and his place was taken by a military man, Jevad Pasha, 
from whom no independence of action was to be apprehended. 

It is from this period that the German ascendancy in Con- 
stantinople is noticeable. Railway concessions were given to 
Germans over the heads of British applicants already a^naaa 
in possession of lines from which they were expro- AetMtyia 
priated, thus affording the nucleus of the Bagdad 
railway (of which Germany obtained the concession in Novem- 
ber 1899). (See Bagdad, voL iii. p. 197.) 

From 1890 Crete was frequently the scene of disturbance; 
the Christian communities in other parts of Turkey began to 
chafe under the attempted curtailing of their privileges; about 
Qiristmas 1893 the Greek patriarch caused all the Oraodox 
churches to be closed as a protest ; and the Armenian agitation 
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entered upon a serious phase. The Kurds^ the constant 
oppressors of that people^ had received official recognition 
and {Jmost complete immunity from the control 
being formed into a yeo- 
manry frontier-guard known as the Hamidian 
cavalry. The troubles arising from this cause and from 
greater energy in the collection of taxes led the Armenians 
in outlying and mountainous districts to rise against the 
authorities. The repression of these revolts in the Sassun 
district in the autumn of 1894 was effected under circumstances 
of great severity by Turkish troops and Kurdish irregulars. 
A commission composed of British^ French and Russian officials 
held an inquiry into the events which had occurred, and early in 

1895 England, France and Russia entered actively into negotia- 
tionwS wiSi a view to the institution of reforms. The scheme 
propounded by the three powers encountered great objections 
from the Porte, but under pressure was accepted in October 1895. 
Its acceptance was however the signal for a series of massacres 
in almost every town of importance throughout Asia Minor, 
which there is but too strong evidence for suspecting were com- 
mitted with the connivance of the authorities, and in which 
upwards of 300,000 persons are computed to have perished. In 

1896 Lord Salisbury induced the other powers to unite in urging 
the execution of tlie reforms, but no agreement could be come to 
for the use of coercion, and Europe could but look on and protest. 
Changes of ministry at Constantinople were powerless to bring 
about an improvement, and early in 1896 Cretan affairs became 
so serious as to call for the intervention of the powers. In 
September yet another Cretan charter of self-government was 
promulgated. Shortly before, a revolutionary attack by an 
Armenian band on the Ottoman bank at Constantinople brought 
about a general massacre of Armenians in the capital (where a 
widespread revolutionary organization undoubtedly existed), in 
which at least 3000 victims fell, and the persecution of Armenians 
became the order of the day. 

The neglect of the Porte to carry out all the stipulations of the 
Cretan arrangement of 1896 led to a renewal of the disturbances, 
and Greece began to take steps for the invasion of 
the island; in February 1897 Colonel Vassos sailed 
^ * from the Piraeus with an armed force, intending 

to proclaim the annexation of Crete to Greece, and Greek 
troops were massed on the Thessalian frontier. Diplomacy 
busied itself with fruitless attempts to avert hostilities; on 
the 17th of April 1897 war was declared by Turkey. The 
resistance offered by Greece was feeble in the extreme ; Europe 
was obliged to intervene, and Turkey gained a rectifica- 
tion of frontier and a war indemnity of £4,000,000, besides 
the curtailment by the treaty eventually signed of many privi- 
leges hitherto enjoyed by Hellenic subjects in Turkey. But 
Europe was determined that the Cretan question should be 
definitely settled, at least for a period of some years, and, after an 
outbreak at Candia, in which the lives of British troops were 
sacrificed, the four powers (Germany and Austria having with- 
drawn from the concert) who had taken over the island en 
depot handed it over in October 1898 to Prince George of Greece 
as high commissioner (see Crete: History), 

Crete being thus removed from the scope of her action, Turkey 
found ample occupation in tlie almost constant turbulence of 
the Yemen, of Albania and of Macedonia. After 
AraS/e! revolts, frequently renewed, of the so-called 

imam of Sana, necessitated the despatch of large and 
costly expeditions to Arabia, in which thousands of Turkish 
troops have fallen in guerrilla warfare or through the inhospit- 
able climate; in Albania disturbance became almost endemic, 
owing to the resistance offered by the intractable population 
to successive attempts of the central authorities to subject 
the country to regular taxation and the operation of the laws. 

Unsettled claims by French citizens led to a breaking off of 
relations and the occupation of Mitylene by France in November 
1901 ; the rupture was of short duration and Turkey soon gave 
way, according complete satisfaction both in this matter and 
on certain other French demands. In 1901 and 1902 Turkish 


encroachments on the hinterland of Aden brought about a 
dangerous state of tension between Great Britain and Turkey^ 
which had its parallel in 1906 in similar trespasses otaputea 
by the Ottoman authorities on the £g}q>tian land with Pranea 
frontier near Akaba. In both cases Turkey eventually Britaim 
yielded; a similar question arose in 1906 with France over the 
boundaries of the African possessions of the two countries. 

But Macedonia was Turkey's chief source of anxiety. That 
country, left by the Treaty of Berlin with its status unaltered, was 
in a continued condition of disturbance. The Chris- 
tian population, who in common with their Mussul- 
man fellow subjects suffered from the defective ^ 
methods of government of their rulers, had at least before 
them the example of their brethren — Greeks, Bulgarians or 
Servians — dwelling in independent kingdoms under Christian, 
governments on the other side of the frontier. The hope 
of eventual emancipation was stimulated by sedulous projxi- 
gandists from each of these countries; from time to time 
armed bands of insurgents were manned and equipped in 
the small neighbouring states, with or without the co-operation 
of the governments. So long as Stambolov, the energetic 
Bulgarian statesman, was alive he succeeded in keeping 
the Bulgarian element quiet, and the peace of the country 
was less liable to disturbance. But for some years the three 
rivals in Macedonia, to which a fourth, the Rumanian element, 
must be added, were in constant strife (see Macedonia). A 
serious Bulgarian insurrection in Macedonia in the autumn of 
1903 induced Austria and Russia to combine in formulating the 
Miirzsteg reform programme, tardily consented to by Turkey, 
by which Austrian and Russian civil agents were appointed to 
exercise a certain degree of control and supervision over the three 
vilayets of Salonica, Monastir and Kossovo. It was also arranged 
that foreign officers should be named to reorganize the gen- 
darmerie. An Italian officer, General De Giorgis, was appointed 
to the chief command in the reorganization, and the three 
vilayets were apportioned among the great powers into districts^ 
in each of which was appointed a staff officer with a number of 
subordinate officers of liis nationality under his orders. The 
work of reorganization was efficiently carried out, and the gen- 
darmerie school at Salonica, under British supervision, showed 
excellent results. But the achievements of the two civil ^ents 
were less noteworthy ; and in 1905 it was agreed that, in view of 
the financial necessities of the provinces, the other great powers 
should each appoint delegates to a financial commission with 
extensive powers of control in fiscal matters. The Porte opposed 
tlie project, and an international naval demonstration and the 
occupation of Mytilene by the powers became necessary before 
Turkey gave way in December 1905. Even so it proved im- 
possible to fulfil the Mvirzsteg programme, though the attempt 
was prolonged until 1908. The Austro-Russian entente had 
then come to an end; and after a meeting between King 
Edward Vll. and the tsar Nicholas II. at Reval, a new scheme 
of reforms was announced, under the name of the “ Reval prO'. 
gramme.” The enforcement of these reforms, however, was 
postponed sine die owing to the revolution which transformed 
the Ottoman Empire into a constitutional state; and the 
powers, anticipating an improvement in the administration of 
Macedonia by the new government, withdrew their military 
officers in the summer of 1908. 

The Young Turkish party had long been preparing for the 
overthrow of the old regime. Their central organization was in 
Paris and their objects were known^ throughout 
Europe, but except at Yildiz Kiosk their power was 
almost everywhere underrated. The Porte strove 
by every means at its disposal to thwart their activity; but 
elsewhere they were regarded as a body of academic enthusiasts, 
more noisy than dangerous, who devoted their scanty funds to 
the publication of seditious matter in Paris or Geneva, and sought 
to achieve the impossible by importing western institutions into a 
country fit only to be ruled by the shericU and the sword. Such 
was the opinion held even by experienced diplomatists and by 
historians. It was strengthened by the fact that the Young 
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Turks had deliberately abstained from \ iolent action. They had, 
in fact, learned from events in Russia and Poland that sporadic 
outbreaks on a small scale would inevitably discredit their cause, 
and that a successful revolution would require the support of the 
army. To gain this, an extensive propaganda was carried on by 
secret agents, many of whom were officers. At the beginning of 
1908 a favourable opportunity for action arrived. The Otto- 
man troops in Arabia were mutinous and unpaid; the Albanians, 
long the mainstay of Turkish military power in the west, had been 
irritated l)y unpopular taxes and by the repressi^T edicts which 
deprived them of schools and a printing-press; foreign inter- 
ference in Crete and Macedonia was resented by patriotic Moslems 
throughout the empire. In these circumstances the head- 
quarters of the Young Turks were transferred from Paris to 
Salonica, where a central body, known as the committee of union 
and progress, was established (1908) to organize the revolution. 
Most of its members were military officers, prominent among 
them being Majors Enver Bey and Niazi Bey, who directed the 
propaganda in Albania and Macedonia. By midsummer the 
Albanian leaders and the greater part of the 1 urkish army in 
Europe had sworn fidelity to the constitution. 

On the 25th of May an insurrection broke out in Samos, 
owing to a dispute between the Samian A.s.sembly and Kopassis 
Effendi, “ prince," or governor of the island. After the port of 
Vathy had been bombarded by Ottoman war-ships the revolt 
was easily crushed. 

This affair however was of little more than local importance, 
and the Young Turks were not directly concerned in it. They 
Tt0 Struck their first blow on the 22nd of July 1908, 

Revolution when Niazi Bey and his troops rai.sed the standard 
at I908» Qf revolt at Resna, a town on the road from Monastir 
to Ochrida. On the 23rd the committee of union and progress, 
under the presidency of Enver Bey, proclaimed the constitution 
in Salonica, while the second and third army corps threatened 
to march on Constantinople if the sultan refused to obey the 
proclamation. On the 24th the .sultan yielded, and issued 
an irade, restoring the constitution of 1876, and ordering the 
election of a chamber of deputies. Various other reforms, 
notably the abolition of the spy system and the censorship, 
were announced soon afterwards. Some of the more unpopular 
officials associated with the old regime were assassinated, 
among them Fehira Pasha, the former head of the espionage 
department, who had been exiled to Brusa in 1907 at the 
reque.st of the British and German ambassadors. Otherwise 
the revolution was effected almost without bloodshed; for a 
time the insurgent bands disappeared in Macedonia, and the 
rival ‘‘ nationalities ’’—Greek, Albanian, 'J’urk, Armenian, 
Servian, Bulgarian and Jew— worked harmoniously together 
for the furtherance of common constitutional aims. On the 
6th of August Kiamil Pasha, an advanced Liberal, became 
grand vizier, and a new' cabinet w’as formed, including a Greek, 
Prince Mavrocordato, an Armenian, Noradounghian, and the 
Sheikh-ul-Islam. 

The success of the Young Turks created a serious situation 
for the statesmen of Austria-Hungary and Bulgaria. A regene- 
rated Ottoman Empire might in time be strong enough 
aVigorUi"*^ to demand the evacuation of Bosnia and Herzegovina, 
and to maintain or extend the nomirtal suzerainty 
over Bulgaria w'hich the sultan had exercised since 1 878. Accord- 
ingly, at the beginning of October 1908, the emperor Francis 
Joseph informed the powers signatory to the treaty of Berlin 
that the annexation of Bosnia and Herzegovina to the Dual 
Monarchy had become neces.sary, and this decision w^as formally 
announced in an imperial rescript dated the 7th of October. 
The independence of Bulgaria was proclained on the 5th. The 
Ottoman government protested to the powers, but it wisely 
limited its demands tq[i a claim for compen.sation. Austria- 
Hungar>' had from the first undertaken to withdraw its garrisons 
from the sanjak of Novibazar— an important concession; 
after prolonged negotiations and a boycott of all Austrian 
goods exported to TCitcy, it also agreed to pay £2,200,000 as 
compensation for the Turkish crowm lands seized in Bosnia 


and Plerzegovina. This arrangement w^as sanctioned by the 
Ottoman parliament, which assented to the annexation on the 
6th of April 1909 and recognized the independence of Bulgaria 
on the iqth of April, the Russian government having enabled 
Bulgaria to pay the indemnity claimed by Turkey on account 
of the Eastern Rumelian tribute and railw'ays (see Bulgaria: 
History). On the 3rd of February 1910 the Perte accepted a 
Bulgarian propo.sal for a mixed commission to delimit disputed 
sections of the Turco-Bulgarian frontier, and in March King 
Ferdinand visited Constantinople. 

Meanwhile the Young Turks were confronted with many 
difficulties within the empire. After the first fervour of enthu- 
siasm had subsided tlie Christian nationalities 7/^^ i?e- 
in Macedonia resumed their old attitude of mutual metiou in the 
jealousy, the insurgent bands began to reappear, 
and the government was in 1909-1910 forced to undertake 
the disarmament of the wdiole civil population of the three 
vilayets. In Albania serious discontent, resulting in an insur- 
rection (May-September 1909), was caused by the political 
rivalry betw'een Greeks and Albanians and the unwillingness 
of the Moslem tribesmen to pay taxes or to keep the peace with 
their neighbours, the Macedonian Serbs. In Asia Minor the 
Kurdish troops under Ibrahim Pasha revolted, and, although 
they were defeated wdth the loss of their commander, the Kurds 
continued to attack indiscriminately the Turks, Nestorians and 
Armenians; disturbances also broke out among the other 
reactionary Moslems of this region, culminating in a massacre 
of the Armenians at Adana. In Arabia Ratib Pasha, the 
Turkish commander- in-chifif, joined the enemies of the new' 
regime; he was defeated and captured in the autumn of 1908, 
but in the following year frequent raids upon the Hejaz railw'ay 
were made by Bedouin tribesmen, W'hile a Mahdist rebellion 
broke out and was cru.shed in Yemen. 

More serious than any of these local disturbances was the 
counter-revolution in Constantinople itself, which began with 
the revolt of Kiamil Pasha, the grand vizier, against xheConm 
the authority of the committee of union and pro- euntinopie 
gress. Kiamil Pasha W’as forced to resign (Feb. 14, Counterm 
1909) and was succeeded by Hilmi Pasha, ex-high 
commissioner of Macedonia. Strife then arose between 
the committee and the Liberal Union, a body which mainly 
represented the Christian electorate, and on the 5th of Apiil 
Ilassan Fehmi Effendi, who edited the Serhesti, the official 
organ of the union, w'as assassinated. He was an Albanian, 
and his fellow countrymen in the Constantinople garrison at 
once made common cause with the opponents of the committee. 
Mutinous troops seized the parliament house and the telegraph 
offices; the grand vizier resigned and w^as succeeded by Tewdik 
Pasha (April 14); and delegates w'ere sent by the Liberal Union, 
the association of Ulema and other bodies to discuss terms 
w'ith the committee. But Abd-ul-Hamid had issued a free 
pardon to the mutineers, and the committee had now decided 
that the new regime w'ould never be secure while the sovereign 
favoured reaction. They refused to treat wdth the delegates, 
and despatched 25,000 men under Mahmud Shevket to 
Constantinople. 

The senate and chamber met at San Stefano, and, sitting 
jointly as a National Assembly, issued a proclamation in favour 
of the committee and its army (April 22, 1909), 
by which Constantinople was now invested. Part 
of the garrison remained loyal to the sultan, but after 
five hours of severe fighting Shevket Pasha w'as able to occupy 
the capital (April 25). The National Assembly met in secret 
session two days later, voted unanimously for the deposition of 
Abd-ul-Hamid II., and chose his younger brother Mahommed 
Reshad Effendi (b. Nov. 3, 1844) as his successor, with the 
style of Mahommed V. Abd-ul-Hamid II. w^as removed to 
Salonica on the 28th, and on the loth of May the new sultan 
was formally invested with the sword of Osman. Hilmi Pasha 
again became grand vizier, but resigned on the 28th of Decembef 
1909, when he w'as succeeded by Hakki Bey. On the 5th or 
August 1909 the new constitution described above was 
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promulgated by imperial irade\ parliament was prorogued for 
three months on the 27th, and during the recess the committee 
of union and progress met at Salonica and modified its own 
rules (Oct. 23), ceasing thenceforward to be a secret association. 
This was regarded as an expression of confidence in the reformed 
parliament, which had laid the foundation of the important 
financial and administrative reforms already described. On 
the 13th of September 1909 the Macedonian international 
commission of finance met for the last time; its members were 
reappointed to a higher finance board for the whole empire, 
under the presidency of Djavid Bey. Ch. Laurent had already 
been nominated financial adviser to the empire (Sept. 16, 1908), 
while Sir William Willcocks became head of the irrigation 
department; the reorganization of the army was entrusted to 
the German General von der Goltz, that of the navy to Admiral 
Sir Douglas Gamble (resigned P’cb. i, 1910). 

The evacuation of Oetc by the four protecting powers was 
followed in 1909 by renewed agitation. Turkey was willing 
Grett, concede the fullest local autonomy, but not to 

Greece and abandon its sovereign rights over the island. In 
Rumania^ j^jy however, the Greek flag was hoisted in 

Canca and Candia, and it was only lowered again after the 
war -ships of the protecting powers had been reinforced and had 
landed an international force. The Cretan administrative com- 
mittee swore allegiance to the king of the Hellenes in August, 
and again, after a change of government, at the end of December 
1909. This situation had already given rise to prolonged 
negotiations between Greece and Turkey. It also contributed 
towards the conclusion of an entente between Turkey and 
Rumania in the summer of 1910. l^oth of these powers were 
interested in preventing any possible accession of territor}’ 
to the Bulgarian kingdom; and Rumania {q.v.) had for many 
years been a formidable opponent of Hellenism among the 
Macedonian Vlachs. Greece and C!retc were thus confronted 
w'ith what was in effect a defensive alliance between Turkey 
and Rumania. The Cretans had insisted upon their demand 
for union with Greece and had elected three representatives to 
sit in the Greek national assembly. Had this act been ratified 
by the government at Athens, a war between Greece and the 
Ottoman Empire could hardly have been avoided; but a royal 
rescript was issued by the king of the Hellenes on the 30th of 
September 1910, declaring vacant the three seats to which the 
Cretan representatives had been elected; the immediate danger 
was thus averted. 

Bibliography. — ( i) General Historical Works : The monumental 
Geschichte des Osman ischen Reiches, by J. von Hammer Purgstall 
(ist ed., 10 vols,, Vienna, 1827-1835; 2n(l cd., 4 vols., Pest, 1840; 
French trans,, by J. J. Ilellert, 18 vols., Paris, 1835-1843), i.s stiff 
the standard work until the conclusion of the treaty of Kuchuk 
Kai’narji (1744), fit -which date it stops. Founded upon it are Sir 
E. S, Creasy's History of the Ottoman Turks (London, 1878) and S. 
Lane- Poole's Turkey in the " Story of the Nations Series " (London. 
1888); Sutherland Menzies's Turkey, Old and New (2 vols., 1880) 
is derived chiefly from French sources and is less accurate and 
unbiased. An excellent and impartial history in Turkish is the 
Tarikh-i-devlet i-osmanU, by Abdurrahman Shcref (Constantinople, 
A.H. 1315-1318 — A.D. 1897-1900). The Balkans, by W. Miller 
(London, 1899), m the “ Story of the Nations Series, ” deals with 
'Turkej^'s relations with the Halkan states. Halil Ganem's Les Sultans 
ottomans (2 vols.. I*aris, 1902) contains much that is interesting, if 
not always entirely trustworthy. 

2. Monographs : Much information on modem Turkish history 
and politics will be? found in the works dealing primarily with topo- 
grapny, finance, law and defence, which have been cited above. 
Sec also S. Lanc-Poolc. Life of Lord Stratford de Redcliffe (2 vols., 
London, 1888) ; A. Vandal, M&moires du marquis de Noiniel (French 
ambassador at Constantinople from 1670 to ; E. Engclhardt, 
La Turquie et le Tamimat (Paris, 18S2); E. Driault, La Question 
d*orimt depuis ses ori pines jusqu*d, nos fours (Paris, 1898); V. 
B6rard, La Turquie et VHelUnisme (Paris, 1897); idem. Le Sultan, 
VI slam et les Puissances (Paris, 1907) ; idem, La Revolution turque 
(1909). 

3. Official Publications and Collections of Treaties : Sir E. Herts- 
let's Treaties Regulating the Trade, &c., between Great Britain and 
Turkey (London, 1875) presents a summary of all the principal 
treaties between Turkey and other states; sec also Gabriel Effendi 
Noradounghian, Recueil d'actes internationaux de V empire ottoman, 
ijoo^rfSg, t. i. (Paris, 1897). Much valuable information is to 


be obtained from parliamentary papers. These arc too numerous 
for detailed mention, but the following periods may be cited as the 
most interesting: 1833-1841 (Egyptian question); 1849-1859 
(Crimean War and the events by which it was preceded and followed) ; 
1868-1809 (Cretan insurrection); 1875-1881 (Bo.snian and Herzego 
viniaii insurrection, Russo-'l'urkish War, Berlin treaty and subso 
quent events) ; 1S85-1887 (union of Kastern Kumelia with Bulgaria); 
188^1890 (Cretan disturbances); 1892 1899 (Armenian and Cretan 
affairs) ; 1 902-1907 (Macedonia) ; iyo8 -1910 (revolution and reform). 
Some analysis of the unpublished documents in the record office, 
for the period 1815-1841, by W. Alison Phillips, will be found in 
the bibliographies to chs. vi. and xvii. of vol. x. of the Cambridge 
Modern History, (X.) 

Literature- 


In all literary matters the Ottoman Turks have shown them- 
selves a singularly uninventive people, the two great schools, 
the old and the new, into which we may divide their literature, 
being closely modelled, the one after the da.ssics of Persia, the 
other after those of modern Europe, and more especially of 
France. The old or Persian school flourished from the founda- 
tion of the empire down to about 1830, and still continues to 
drag on a feeble existence, though it is now out of fashion and 
cultivated by none of the leading men of letters. These belong 
to the new or European school, which, in .spite of the bitter 
opposition of the partisans of the old Oriental .system, has suc- 
ceeded, partly through its own inherent superiority and partly 
througli the talents and courage of its supporters, in expelling 
its rival from the position of undisputed authority which it had 
occupied for upwards of five hundred years. For the present 
purpose it will he convenient to divide the old school 
into three periods, which may be termed respectively ^ School, 
the prc-cla.ssical, the classical and the f)ost-cla.ssical. Of these 
the first extends from the early days of the empire to the accc.ssion 
of Suleiman L, 1301-1520 (700-926); the second from that event 
to the accession of Mabmud 1 ., 1520 1730 (926-1143); and the 
third from that date? to the accession of ‘Ahd-ul- Aziz, 1730-1861 
(ii43'1377)- 

The works of the olrl school in all its periods are entirely Persian 
in tone*, .sentiment and form. We find in them the same? beauties 
and the same defects that we observe in tlie production 
of the Iranian authors. The formal tdegance and ^ 

conventional grace, alike of thought and of expression, ^^*eterot 
HO characteristic of I’ersian cla.ssical literature, jxTv'ade 
the works of the best Ottoman writers, and they are ^ raturt. 
likewise imbued, though in a loss degree, with that spirit of 
mysticism which runs through so much of the poetry of Iran. 
But the Ottomans did not stop here ; in their romantic poems 
t.he*y chose as subjects the favourite themes of their I’ersian 
masters, such as Leyl! and McjnCm, Khusrev and Shlrin, VQsuf 
and Zuleykha, and so on; they constantly allude to Persian 
heroes whose stories occur in tlie Shdh-Ndma and other store- 
houses of Iranian legendary lore; and they wrote their poems 
in Persian metres and in Persian forms. The mesnevi, the kasida 
and the ghazcl — all of them, so far at least as the Ottomans are 
concerned. I^ersian — ^were the favourite versc-forrns of the old poets. 
A mesnevi is a poem written in rhyming couplets, and is usually 
narrative in subject, 'fhe kasida and llie .ehazel arc both mono- 
rhythmic ; the first as a rule celebrates tlie praist's of some great man, 
while the second discourses of the joys and woes of love. Why 
l^jrsian rather than Arabian or any other literature bi^came the model 
of Ottoman writers is cxplaineil by the early lii story of the race 
(see Turks), Some two centuries before the arrival of the Turks 
in Asia Minor the Seljflks, then a mere horde of savages, had overrun 
Persia, where they settled and adopted the civilization of the people 
they had subdued. Thus Persian became the linguage of their 
court and government, and when by-and by thf*y pushed their 
conquests into Asia Minor, and founded there the Seljuk Empire 
of Riim, they carried with them their PcTsian culture, and diffused 
it among the pemilcs newly brouglit under their sway. It was 
the descendants of those Persianized Scljuks whom the early Otto- 
mans found ruling in Asia Minor on their arrival there. Wliat had 
hapiiened to the Seljuk.s two centuries before happened to the Otto- 
mans now : the lejss civilized race adopted the culture of the more 
civilized; and. as the Seljfik Empire fell to pieces and the Ottoman 
came gradually to occupy its place, the sons of men who had called 
themselves Seljflks began thenceforth to look upon themselves as 
Ottomans. Hence the vast majority of the pi'ople whom we are 
accustomed to think of as Ottomans are so onlv by adoption, being 
really the descendants of Seljflks or Selifikinh subjects, who had 
derived from Persia whatever they possessed of civilization or of 
literary taste. An extraordinary" love of precedent, the result 
apparently of conscious want of original power, was sufficient 
to keep their writers loyal to their early guide for centuries, till 
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at length the allegiance, though not the fashion of it, has been 
changed in our own days, and Paris has replaced Slilr&z as the shrine 
towards which the Ottoman scholar turns. While conspicuously 
lacking in creative genius, the Ottomans have always shown them- 
selves possessed of recej)tive and assimilative powers to a remarkable 
degree, the result being that the nunU)er of their writers lioth in 
prose and verse is enormous. Of course only a few of the most 
prominent, either through the intrinsic merit of their work or through 
the influence they have had on that of their contemporaries, 
be mentioned in a brief review like the present. It ought to be 
premised that tlie poetry of the old school is greatly superior to the 
prose. 

Ottoman literature may be said to open with a few mystic lines, 
the work of Sultan Vclccl, son of Maulan^ Jelal-ud^Din, the author 
p. ^ of the great Persian poem the Mathnawt. Sultan Veled 

flourishcd durittg the reign of * Osman T., though he 
Period reside in the territory under the rule of that 

prince. Another mystic poet of this early time was 
‘Ashik Pasha, who left a long poem m rhyming couplets, wliich is 
called, inappropriately enough, his Dlvdn. The nocturnal expe- 
dition across the Hellespont by which Suleiman, the son of 
Orkhan. won Galipoli and therewith a foothold in Europe for his 
race, was shared in and celebrated in verse by a Turkish noble or 
chieftain named Ghazi Fazil. Sheiklil of Kermiyan, a contcmiiorary 
of Mahommed I. and Murad II., wrote a lengthy and still esteemed 
mesnevi on the ancient Persian romance of Khusrev and Shlrin ; and 
alxmt the same time Yaziji-oghlu gave to the world a long versified 
history of the Prophet, the Muhammedlya, The writers mentioned 
above are the most imjiortant previous to the capture of Constanti- 
nople ; but there is little literature of real merit prior to that event. I'lie 
most notable prose work of this period is an old collection of stories, 
the History of the Forty Vesirs. said to have been compiled by a certain 
Sheikh-z&da and dedicated to MurUd 11 . A few years after Constanti- 
nople passed into the hands of the Ottomans, some ghazcls, the work 
of the contemporary Tatar prince, Mir 'Ali Shir, who under the nom 
de plume of NevSyi wrote much that shows true talent and poetic 
feeling, found their w’ay to the Ottoman capital, where they were seen 
and copied by Ahmed Pasha, one of the viziers of Mahommed 11. 
The poems of this statesman, though po.ssessing little merit of their 
own, being for the most part translations from Nevfiyl, form one of 
the landmarks in the history of Ottoman literature. They set th(5 
fashion of ghazcl- writing ; and their appearance was the signal 
for a more reiuilar cultivation of poetry and a greater attention 
to literary style and to refinement of language. In SinSn Pasha 
(d. J420), another minister of Mahommed the Conqueror, Ottoman 
prose found its first exponent of ability ; he left a religious treatise 
entitled Tazarru'dt (Supplications), which, notwithstanding a too 
lavish employment of the resources of Persian rhetoric, is as remark- 
able for its clear and lucid style as for the beauty of many of the 
thoughts it contaias. The most noteworthy vniters of the Conqueror's 
reiun are, after Ahmed and Sinan, the two* lyric poets Nejati and 2 ati, 
whose verses show a considerable improvement upon those of Ahmed 
Pasha, the romantic poets Jcmali and Hamdi, and the poetesses 
Zeyneb and Mihri. Like most of his house, Maliommed II, was fond 
of poetry and patronized men of letters. He himself tried versifica- 
tion, and some of his lines which have come down to us appear quite 
equal to the average work of his contemporaries. Twenty-one out 
of the tliirty-four sovereigns who have occupied the throne of 
'Osman have’ left verses, and among these Selim 1 . stands out, not 
merely as the greatest ruler, warrior and statesman, but also as the 
most gifted and most original poet. His work is unhapjiily for the 
greater part in the Persian language ; the excellence of what he has 
done in Turkish makes us regret tliat he did so little, , The most 
prominent man of letters under Selim 1 . was the legist Kemai 
Pasha-zada. frequently called Ibn- Kemai, who distingui.shed himself 
in l)Oth prose and verse. He left a romantic poem on the loves of 
Yusuf and Zuleykha. and a work entitled Nigdristdn, which is 
modelled both in style and matter on tlic Gulisidn of Sa'di. His 
contemporary, Mesihi, whose beautiful verses on spring are perhaps 
better known in Europe than any other Turkish poem, deserves a 
passing mention. 

With the accession of Selim's son, Suleiman I., the classical 
period begins. Hitherto all Ottoman writing, even the most highly 
finished, had been somewhat rude and uncouth; but 
now a marked improvement becomes visible alike in the 
manner and the matter, and authors of greater ability 
begin to make their appearance. Fuzul! (d. 15O3), one of the four 
great poets of the old school, seems to have been a native of Bagdad 
or its neighbourhood, and probably became an Ottoman subject 
when Suleim&n took possession of the old capital of the caliphs. 
His language, which is very peculiar, seems to be a sort of mixture 
of the Ottoman and Azerbaijan dialects of Turkish, and was most 
probably that of the Persian Turks of those days. Fuzuli showed 
far more originality than any of his predecessors; for, although his 
work is naturally Persian in form and in general character, it is fnr 
from being a mere echo from Shirtz or Isfa^n. He struck out a nr w 
line for himself, and was indebted for his inspiration to no nre^dous 
writer, whether Turk or Persian. An intense and passionate ardour 
breathes in his verses, and forms one of the most remarkable as well 
' as one of the most attractive characteristics of his style ; for, while I 
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few even among Turkish poets are more artificial than he, few seem 
to writq^witli greater earnestne.ss and sincerity. His influence upon 
liis successors has scarcely been as far-reaching as might have been 
expected — a circumstance which is perhaps in some measure owing 
to the unfamiliar dialect in which he wrote. Besides his Divdn, 
he left a beautiful mesnevi on the story of Ley II and Mejnuu, as 
well as some prose works little inferior to his poetry. Baki (d. 1 599) 
of Constantinople, though far from rivalling his contemporary 
Fuzuli, wrote much good poetry, including one piece of great excel- 
lence, an elegy on Suleiman 1 . The Ottomans have as a rule been 
particularly successful with elegies ; this one by Baki has never been 
surpas.sed. Ruhi, Lami'i, Nevi, the janissary Yahya Jieg, the mufti 
Ebu-Su'Qd and Selim II. all won deserved distinction as poets. 
During the reign of Ahmed I. arose the second of the great poets 
of the old Ottoman school, Ncfi of Erzerfim, who owes his pre- 
eminence to the brilliance of his Ikasldas. But Nefi could revile 
as well as praise, and such was the bitterness of some of liis satires 
that certain influential personages who came under his lash induced 
Murad IV. to permit his execution. Nefi, who, like Fuzuli, formed 
a style of hi.s own, had many to imitate him, of whom SabrI Shakir, 
a contemporary, was the most successful. Na'ili, Jevri and Fehim 
need not detain us; but Nabi (d. 1712), who flourished under Ibrahim 
and Mahommed IV., calls for a little more attention. This prolific 
author copied, and .so imported into Ottoman literature, a didactic 
style of gnazel-writing which was then being introduced in Persia 
by the pool Ijaib; but so closely did the pupil follow in the footsteps 
of his master that it is not always easy to know that his hues are 
intended to be Turkish. A number of poets, of whom Seyyid Vehbi, 
Raghih Pa.sha. Rahmi of the Crimea, Kclim and Sami are the most 
notable, took Nabi for their model. Of these, sami is remarkable 
for the art with which he constructed his ghazels. Among the writers 
of this lime who did not copy Nabi are Sabit, Rasikh and Jaiib, each 
of whom endeavoured, with no great success, to open up a new path 
for himself. Wc now reach the reign of Ahmed III., during which 
flourished Nedim, the greatest of all the poets of the old school. 
Little appears to be known about his life further than that he resided 
at Con.stan tinople and was alive in the year 1727 (a.h. 1140). N edim 
stands quite alone : he copied no one, and no one has attempted to 
copy him. There is in his poetry a joyousness and sprightlincss 
which at once distinguish it from the work of any other Turkish 
author. His ghazels, which are written with great elegance and 
finish, contain many graceful and original ideas, and the words 
he makes use of are always chosen with a view to harmony and 
cadence. His kasidas arc almost equal to his ghazels; for, while 
they rival those of Nefi in brilliancy, they surpass them in beauty of 
diction, and are not so artificial and dependent on fantastic and far- 
fetched conceits. The classical period comes to an end with Nedim ; 
its brightest time is that which falls between the rise of Nefi and 
the death of Nedim. or, more roughly, that extending from the 
acces.sion of Alimed 1 . 1O03 (1012), to the deposition of Ahmed III., 
(114.^). 

We will now glance at the prose writers of this period. Under 
the name of Humdyun Ndma (Imperial Book) 'Ali Chclebi made 
a highly esteemed tran.slation of the well-known Persian 
classic Anvar 4 Suheyll, dedicating it to Suleim&n I. cm$Bicu 
Sad-ud-Din (d. 1599), the preceptor of Murad III., 
wrote a valuable history of the empire from the earliest 
times to the death of Selim I. This work, the Tdf^ut-Tevdrikh 
(Crown of Chronicles), is reckoned, on account of its ornate yet clear 
style, one of the masterpieces of the old school, and forms the first 
of an unbroken scries of annals which are written, especially the later 
among them, with great minuteness and detail. Of Sa'd-ud-Din's 
successors in the oiUce of imperial historiographer the most remark- 
able for literary power is Na'ima. His work, which extends from 
1591 (looo) to 1659 (1070), contrasts strongly with that of the earlier 
historian, being written with great directness and lucidity, combined 
with much vigour and picturesqueness. EvliyS, who died during the 
reign of Mahommed IV,, is noted for the record which he has left of 
his travels in different countries. Alx>ut this time Tash-k6pri- 
zada began and 'Ata-uliah continued a celebrated biography of the 
Ic'dsts and sheikhs who had flourished under the Ottoman monarchs. 
Haj! Khalifa, frequently termed Kfitib Chelebi, was one of the most 
famous men of letters whom Turkey has produced. He died in 
1658 (1068), having written a great number of learned works on 
history, biography, chronology, geography and other subjects. The 
Persianizing tendency of this school reached its highest point in Ihe 
productions of Veysi, who left a Life of the Prophet, and of Nervis, 
a miscellaneaus writer of prose and verse. Such is the intentional 
obscurity in many of the compositions of these two authors that 
every sentence becomes a puzzle, over which even a scholarly Otto- 
man must pause before he can be sure he has found its true meaning. 
The first printing-press in Turkey was established by an Hungarian 
who had assumed the name of Ibr&him, and in 1728 (1x41) appeared 
the first book printed in that country; it was Vanlculi's Turkish 
translation of Jevheri's Arabic dictionaxy. 

Coming now to the post-classical period, we find among poets 
worthy of mention Beligh. Nevres. ^ishmet and Sunbuli-zflda 
Vchbl, each of whom wrote in a style peculiar to himself. Three 
poets of note— Pertev. Noshet and Sheikh Ghalib— flourished under 
Selim HI. The last-named is the fourth great poet of the old 
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Husn u 'Ashi (Beauty and Love), as his gr^t poem is 
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cimMaltmi period are perhaps Rashid, the imperial historio- 

Perlod* grapher, *Xsim, who translated into Turkish two great 
lexicons, the Arabic Kamus and the Persian Burhan-i I^ati , and 
Kani, the only humorous writer of merit belonging to the old school. 

When we reach the reign of Mal.imud II., the great transition 
period of Ottoman history, during which the civilization of the 
West began to struggle in earnest with that of the East, 
we find the change which was coming over all things 
Turkish affecting literature along with the rest, and 
preparing the way for the appearance of the new .school. The 
chief pocsts of the transition are Ffizil Bey, Wasif, notable for his 
not altogether unhapj>y attempt to write verses in the spoken 
language of the capital, Tzzet Molla, Pertev Pasha, 'Akif Pasha, and 
the poetesses Fitnet anti Lcyia. In the works of all of these, although 
wc occasionally discern a hint of the new style, the old Persian 
manner is still supreme. 

More intimate relations with western Europe and a pretty 
general study of the French language and literature, together with 
the steady progress of the reforming tendency fairly 
started under Mahmud IL, resulted in the birth of the 
^ new or modern school, whose objects are truth and sim- 

plicity. In the political writings of Reshid and ‘Akif Pashas we 
have the first clear note of change; but Uie man to whom more 
than to any other the new departure owes its success is Shinas! 
Effendi, who employed it (1859) for poetry as well as for prose. 
The European style, on its introduction, encountered the most 
violent opposition, but now it alone is used by living authors of 
repute. If any of these does write a pamphlet in the old manner, 
it is merely as a tour de force, or to prove to some faithful but 
clamorous partisan of the Persian style that it is not, as he 
supposes, lack of ability which causes tlie modern author to adopt 
tlie .simpler arid more natural fashion of the West. The whole 
tone, sentiment and form of Ottoman literature have been 
revolutionized by the new school : varieties of poetry hitherto 
unknown have been adopted from Europe; an altogether new 
branch of literature, the drama, has arisen; while the sciences 
are now treated and seriously studied after tlie system of the 
West. Among writers of this school who have won distinction 
are Ziya Pasha, Jevdet Pasha, the statesman and historian, 
Ekrem Bey, the author of a beautiful scries of miscellaneous 
poems, Zemzema, Hamid Bey, who holds the first place among 
Ottoman dramatists, and Kemal Bey (d. 1878), the leader of the 
modern school and one of the most illustrious men of letters 
whom his country has produced. He wrote witii conspicuous 
success in almost every branch of literature — ^history, romance, 
ethics, poetry and the drama; and his influence on the Young 
Turk party of later days was profound. (For the Turkish 
language see Turks.) (E. J. W. G.) 

The magnum opus in English on Turkish poetry is E. J. W. Gibb's 
History of Ottoman Poetry {5 vols., 1900-8, vol. v. ed, E. G. Browne). 


TURKEY^ an abbreviation for Turkey-Cock or Turkey-Hen 
as the case may be, a well-known large domestic gallinaceous bird. 
How it came by this name has long been a matter of discussion, 
for it is certain that this valuable animal was introduced to 
Europe from the New World, and in its introduction had nothing 
to do with Turkey or with Turks, even in the old and extended 
sense in which that term was applied to all Mahommedans. But 
it is almost as unquestionable that the name was originally applied 
to the bird which we know as the guinea-fowl {q.v), and there 
is no doubt that some authors in the i6th and 17th centuries 
curiously confounded these two species. As both birds became 
more common and better known, the distinction was gradually 
perceived, and the name turkey ” became re.stricted to that 
from the New World — possibly because of its repeated call-note — 
to be syllabled turk, turk, turk, whereby it may be almost said to 
have named itself (cf. Notes and Queries, 6th series, vol. iii. pp. 23, 
369). But even Linnaeus could not clear himself of the confusion, 
and unhappily misapplied the name Meleagris, undeniably 
belonging to the guinea-fowl, as the generic term for what we now 
know as the turkey, adding thereto as its specific designation 
the word gaUopavo, taken from t^e GaUapava of C. Gesner, 


who, though not wholly free from error, was less mistaken 
than some of his contemporaries and even successors.! 

The turkey, so far as we know, was first described by Oviedo in 
his Sumario de la natural hisioria de las Indias^ (cap. xxxvi.), 
said to have been published in 1527. He, not unnaturally, includes 
both curassows and turkeys in one catc/^ory, calling both " Pavos *' 
(peafowLs) ; but he carefully di.stingui.shes between them, pointing 
out among other things that the latter make a wheel (hacen fa rueda) 
of their tail, though this was not so grand or so beautiful as that 
of the Spanish “Pavo," and he gives a faithful though short 
description of the turkey. The chief point of interest in his 
account is that he speaks of the .species having been already taken 
from New Spain (Mexico) to the islands and to Castilla del Oro 
(Darien), where it bred in a domestic state among the Christians. 
Much labour lias been given by various naturalists to ascertain the 
date of its introduction to Europe, to wliich w e can at present only 
make an approximate attcmj>t ; ^ but after all that has been written 
it is plain that evidence concurs to show that t!ic bird was established 
in Europe by 1530 — a very short time to ha\’c elapsed since it 
l)ecame known to the Spaniards, which could hardly have been 
before 1518, when Mexico was discovered. The possibility that it 
had been brought to England by Cabot or some of his successors 
earlier in the century is not to bcj overlooked, and reasons will 
presently be assigned for supposing that one of the breeds of 
English turkeys may have had a northern origin;^ but theoften- 

S noted distich first given in Baker’s Chronicle (p. 298), asserting 
lat turkeys came into England in the same year — and that year 
by reputation 1524 — as carjis, pickerels and other commodities, is 
wholly untrustworthy, for we know th«t both these fishes lived in 
the country long before, if indexed they were not indigenous to it. 
The earliest documentary evidence of its existence in England is a 
"constitution" set forth by Cranmer in 1541, wliich Hearne first 
printed (Lcland’s Collectanea, 2nd ed., vol. vi. j). 38). This names 
** Turkey-cocko " as one of the " greater fowles " of which an ecclesi- 
astic was to have " t>ut one in a dishc," and its association with the 
crane and swan precludes the likelihood of any confusion with the 
guinea-fowl. Moreover the comparatively low price of the two 
turkeys and four turkey-chicks served at a feast of the serjeants- 
at law in 1555 (Dugdale, Ovigines, p. 135) points to their having 
liccome by that time abundant, ancl indeed by 1573 Tusser bears 
witness to the part they had already begun to play in " Christmas 
hu.shandlic fare." In 1555 both sexes were characteristically 
figured by Bcloti (Oyseaux, p. 249), as was the cock by Gesner in 
the same year, an(! these are the earliest representations of the bird 
known to exist. 

As a denizen of the poultry-yard there are at lea.st two distinct 
breeds, though crosse.s between them are much commoner than 
purely-bred examples of cither (see Poultry). That known as 
the Norfolk breed is the smaller of the two, and is said to be the 
less hardy. Its plumage is black. The chicks also are blaclq 
with occasionally white patches on the head. The other breed, 
called the Cambridge, is much more variegated in colour, and 
some parts of the plumage have a bright metallic gloss, while the 
chicks are generally mottled with brownish grey. This has been 
much crossed with the American Bronze, the largest of all, which 
has the beautiful metallic plumage of the wild bird, with the 

’ The French Coq and Poule delude (whence Dindon) involve 
no contradiction, looking to the general idea of what India then 
wa.*?. One of the earliest German names for the bird, Kakkuttisch 
Hun (whence the Scandinavian Kalkon), must have arisen through 
some mistake at present inexxilicablc ; nut this does not refer, as is 
generally supposed, to Calcutta, but to Calicut on the Malabar coast 
(cf. Notes ana Queries, 6th series, vol. x. p. 185). 

® Purchas {Pilgrimes, iii. 995) in 1625 quoted both from this and 
from the same author's Hystoria general, said to liave been published 
a few years later. 

* The bibliography of the turkey is so large that there is here no 
room to name the various works that mifdit be cited. Recent 
research has failed to add anything of im])ortanco to what has been 
said on this point by Buffon {Oisedux, ii. 132-162), Pennant (Arctic 
Zoology, pp. 29X -300) — an admirable summary — and Broderip 
(Zoological Recreations, pp. 120 137)— not that all their statements 
can be wholly accepted. Barrington's essay (Miscellanies, pp. 127- 
151), to prove that the bird was known before the discovery of 
America and was tran.sTX)rted tliither, is an ingenious jiiecc of .special 
pleading which his friend Pennant did him the real kindness of 
Snoring. , ^ 

^ In 1672 jossedin (New England* s Rarities, p. 9) speaks of the 
settlers bringing up " great store of the wild kind of turkeys, 
" which remain about their houses as tame as ours in England." 
The bird was evidently plentiful down to the very seaboard of 
Massachusetts, and it is not likely to have been domesticated by 
the Indian tribes there, as, according to Hernandez, it se^s to have 
been by the Mexicans. It was probably easy to take alive, and, as 
wc know, capable of enduring the voyage to England. 
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Mexican form of which it quite agrees in colour. White, pied 
and buff turkeys are also often seen, and if care be taken they are 
commonly found to breed true.” Occasionally turkeys, the 
cocks especially, occur with a top-knot of feathers, and one of 
them was figured by Albin in 1738. It has been suggested with 
some appearance of probability that the Norfolk breed may be 
descended from the northern form, Meleagris gallopavo or ameri- 
cana^ while the Cambridge breed may spring from the southern 
form, the A/, mexicana of Gould {Proc. Zool. Society, 1856, p. 61), 
which indeed it very much resembles, especially in having its toil- 
coverts and quills tipped with white or light ochreous — points 
Uiat recent Nortli American ornithologists rely upon as distinc- 
tive of this form. If this supposition be true, there would be 
reason to believe in the double introduction of the bird into 
England at least, as already hinted, but positive information 
is almost wholly wanting. ^ The northern form of wild turkey, 
whose habits have been described in much detail by all the chief 
writers on North American birds, is now extinct in the settled 
parts of Canada and the eastern states of the Union, where it was 
once so numerous ; and in Mexico the southern form, which would 
seem to have been never abundant since the conquest, has been 
for many years rare. Farther to the south, on the borders of 
Guatemala and British Honduras, there exists a perfectly dis- 
tinct .species, M. ocellata, whose plumage almost vies with that 
of a peacock in splendour, while the bare skin which covers the 
head is of a deep blue studded with orange caruncles {Proc. Zool, 
Society, 1861, pi. xl.). 

The Kcnus Meleagris is considered to enter into the family 
Phasianiclae, in which it forms a sul)-faniily Meleagrinae, jieculiar 
to North and Central America. The fossil remains of three species 
ha\’e been described by Professor Marsh — one from the Miocene 
of Colorado, and two, oiie much taller and the other smaller than the 
existing species, from the post-Pli<x:ene of New Jersey. Both the 
last had proportionally long and slender legs. (A. N.) 

TURKIi strictly speaking an Arabic or Persian adjective 
formed from Turk, used by European writers in two rather 
different senses, (i) It is applied to tribes or languages which 
are Turkish as opposed to Aryan, Semitic, &c. (2) It is used as 
the special designation of the tribes and languages of Kashgaria 
and Eastern Turkestan. (See Turks.) 

TURKOMAN^ a name applied to certain Turkish tribes still 
nomad or only recently settled in Transcaspia and northern 
Afghanistan and Persia. (See Turks.) 

TURKS AND CAICOS ISLANDS, a group in the British West 
Indies. They belong geographically to the Bahamas and lie 
between 21® and 22® N. and 71® and 72® 37' W. They are of 
coral and sand formation, their combined area being 169 sq. m. 
The Turks Islands, taking their name from a species of cactus 
having the appearance of a turbaned head, are nine in number, 
but Grand Turk (10 sq. m.) and Salt Cay (5^ sq. m.) are the only 
two of any size. The town of Grand Turk, on the west of the 
island of that name, is the .seat of government and a port of 
registry. Salt Cay has a good harbour. 

The Caicos Islands lie to the north-west of Turks Islands and 
are seven in number. Cockburn Harbour on South Caicos, 22 m. 
from Grand Turk, is the principal settlement and a port of entry. 
The climate, though somewhat relaxing, is healthy, but there is a 
.s(!arcity of drinking water, the average annual rainfall being only 
27J in. The mean temperature is 82® F., but owing to the 
sea breezes the climate is never oppressive. Salt raking is the 
staple industry. Sisal hemp is grown, sponges are found in some 
quantities off the coast and there are four sponge-curing factories 
on the Caicos Islands. Pink pearls arc occ.asionally found. The 
exports, chiefly to the United States, include salt, sponges and 
sisal hemp. Grand Turk is in cable communication with 
Bermuda and with Kingston, Jamaica, some 420 m. to 
the S.W. 

The islands were uninhabited when, about 1678, the Bermudians 
b^an to visit them to rake the salt fbund in the ponds. These 
visits became annual and permanent settlements were made. In 

* For results of a comparison of the skulls of wild and domesticated 
turkeys, see Dr Shuielat, in Journ, of Comp, Medicine and Surgery 
(July 1887). 
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1710 the British were expelled by the Spaniards, but they returned 
and the .salt trade (largely with the American colonies) continued 
to be carried on by the Bermudiams despite attacks by Spaniards 
and French, and counter-claims to the islands by the British 
authorities at the Bahamas, who about 1765 made good tlieir 
claim. In 1799 the islands were given representation in the 
Bahamas Assembly, and they remained part of that colony until 
1848, when on the petition of the inhabitants they were made a 
separate colony under the supervision of the governor of Jamaica. 
This arrangement proving financially burdensome the islands were 
in 1873 definitely annexed to Jamaica. They are governed by a 
commissioner assisted by a nominated legislative board. The 
census of 1901 showed a total population of 5287, of whom 342 
were whites, the rest being negroes or mulattoesj 1751 of the 
inhabitants lived in Grand Turk Island. 

See ]. N. Beilin, Description gdographique dcs dihouquements au 
nord de St Dominique (1768); the Jamaica Handbook (London, 
yearly) and Sir C. P. Lucas, Historical Geography of the British 
Colonies, vol. ii. (2nd ed., Oxford, 1905). 

TURKS. The words “ Turk ” and “ Turkish ” are used in three 
sen.ses, political, linguistic and ethnological. Politically, Turk 
means a Mahommedan subject of the sultan of Turkey. In the 
East at any rate it is not employed in speaking of Christians, 
and its application to Arabs, Albanians, Kurds, &c., living in 
Turkey, though not unusual, is hardly correct. The linguistic 
use of the name, by which it designates a well-marked division 
of the Ural-Altaic languages and their speakers, is the most satis- 
factory. The languages in question are easily identified and 
defined (see below), and there can be little doubt that they were 
spoken by the vast majority of the people called Turks since the 
6th century of the Christian era. Ethnographically, the use 
of the word presents difficulties, for it is not easy to differentiate 
the Turks by physique or customs from allied tribes such as the 
Finno-Ugrians, Mongolians and Manchus. The Bashkirs, who 
are proliably of Finno-Ugrian stock, speak a Turkish language, 
and the Magyars, who .speak a IJgrian language, have many 
Turkish characteristics. At the present day there is no difficulty 
in making a practical distindion between Turks and Mongols. 
The former .speak Turkish languages, arc Moslems by religion, 
live almost entirely in the western half of Asia and fall within the 
Arabic, and to some extent the European, .sphere of influence; 
the latter speak Mongolian languages, are Buddhists by religion, 
live in the eastern half of Asia and fall within the sphere of Chinese 
influence. Yet both Turkish and Mongol traditions represent 
the two nations as descended from two brothers ; Jenghiz Khan, 
the founder of the Mongol power, must have had large numbers of 
Turks in his armies, for the chief traces left in Europe of the 
Mongol invasions are the settlements of Turkish-speaking Tatars 
in Russia; and the name of his son, Jagatai, is commonly used for 
a Turkish dialect and khanate in the regions of the Oxus. In 
Central Asia the distinctions between tribes, nations and racc*s 
are unusually fluid : we are dealing with predatory nomads for 
ever fighting with one another or with tlie settled populations 
round them. The conquerors enslaved the men and married the 
women of the conquered : a successful leader attracted round his 
standard men of different tribes and languages. The corps of 
janissaries instituted by the Turks in Europe is no doubt an 
illustration of what happened during many centuries in Asia. 
The Turks after taking Constantinople claimed from the Christian 
population a certain number of male children, who were brought 
up as Turkish .soldiers with few ties or principles except obedience 
to their officers. There was thus a large class, of Turkish speech 
and Turkish habits, who had absolutely no Turkish blood in 
their veins. In addition to this, intermarriage has taken 
place to .so large an extent that the modem Turks are almost 
entirely European in physique. Similarly, no doubt, umong 
the hordes of Central Asia the youths of conquered tribes 
were absorbt^d and assimilated by the conquerors and lost 
their original language. Such transformations were facili- 
tated by the fact that there wa.s no great difference in the 
manners and customs of these tribes. They were all nomadic, 
mostly horsemen, and rapacious. As they settled downfrom time 
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to time they borrowed a good deal from their more civilized 
neighbours, but their natural manner of life was simple 
and untrammelled. The Turkish-speaking tribes were ap- 
parently the most mobile and adventurous. Starting from the 
confines of China they reached India, Algeria and the walls of 
Vienna, They probably formed a large contingent in the hordes 
of Jenghiz and of the Huns, and perhaps the Petchenegs, Avars 
and Comans all belonged to this group. In comparison with them 
the Mongol and Manchu-speaking tribes, though conquerors in 
the East on no mean scale, seem stationary and inactive, 
while the Finno-Ugrians arc nomad hunters rather than warriors. 
To the honour of the Turks it must be said that, bad as is 
their administration wlien judged by European standards and 
especially when applied to Europeans, the empires of the Seljuks, 
Osmanlis and Moguls which they founded rise far above the 
ordinary standard of ephemeral Oriental dynasties. 

The effect of Turkish invasions has been in the nmin destruc- 
tive, but they have also played a considerable part in transport- 
ing both ideas and commodities from one end of the old world to 
the other, I’he achievement by which they are best known — the 
transplantation of Mahommedanism on to European soil — is a 
remarkable, though not successful, featof this kind. But they are 
also largely responsible for the introduction of Mahommedanism 
into India, for carrying Nestorian (!hrislianity and Persian 
fire-worship into China, and for the overland intercourse between 
China and India which fostered if it did not introduce C!hincsc 
Buddhism. They exported Chinese silk to Byzantium, and the 
most ancient Buddhist temple in Japan contains Persian objects 
which must have been brought across Asia by their caravans. 

Divisions, — At the present day the name Turk is applied 
primarily to the people who have conquered Constantinople and 
the regions known as Turkey, but the following may be classed as 
Turkish in the sen.se of belonging to the same group linguistically 
and t > some extent racially : — 

1. The Yakuts are a Siberian tribe who inhabit the country 
near the banks of the middle and lower Lena, including Yakutsk 
and Verkhoyansk on the Yana, 'llieir language is purely 
Turkish, though differing con.siderably from the more western 
Turkish idioms, but they have largely intermingled with the 
Tunguses. They are said to be industrious and skilful alike 
as artisans, traders and agriculturists. They are nominal 
Christians, but preserve much of their old nature worship. 

2. Tatar {q,v,) or Tartar is a popular name which in its most 
correct sense is applied to Turkish-speaking Moslems in Russia, 
who number over three millions and are mostly remnants of the 
Mongol invasion which took place in the T3th century. But it is 
also extended rather loosely to various tribes in Siberia and 
elsewhere who speak Mongolian, Finnish or other languages. 

The following classes of Tatars speak Turkish languages : («?) The 
Kazan Tatars, numbering perhaps a million. Their centre is in 
the government ol Kazan, but they extend down both banks of 
the Volga as far as the government of Saratov, (b) The Astrakhan 
Tatars, numbering only about 10.000. (r) The Bashkirs, whose 

headquarters are in the government of Ufa. They appear to be 
a tribe of Finnish origin who have adopted a Turkish language. 
(d) The Tatars of the Crimea, soinetiTiios called the Krim or Nogai 
Tatars, who occupied the Crimea in the 13th ccnluiy and had a 
considerable empire from the T5th to the? 17th ccntur>^. There are 
also Nogai Tatars in the Caucasus and Kuban countrv. (<?) There 
are considerable bodies of Tatars in Rumania and Bulgaria, who 
appear to be Nogai^ who have emigrated from the Crimea, Bes- 
sarabia and other parts of Russia. (/) The Tatars of the Caucasus 
seem to be for the most part Azerbaijan Turks mingled with 
Armenian, Georgian. Lesghian and other blood. But the name is 
often loosely applied to any Mahommedan Caucasian tribe. 

3. Kirghiz {q,v,)y nomadic tribes amounting to about three 
million souls who are found chiefly in Asiatic Russia. They fall 
into two chief divisions, {a) The Kazaks, who inhabit the northern 
and eastern jiarts of the Aral-Caspian basin, including the 
government of Orenburg. They do not call themselves Kirghiz, 
and apparently the name has been given them by the Russians 
in order not to confuse them with the Cossacks, {b) The Kara- 
Kirghiz, who are the less numerous division, live in Dzungaria, 
iL the Altai, about lakes Balkash and Issyk-kul, and extend 
southwards to the Pamirs and the sources of the Oxus. Some 


of them inhabit Chinese territory. Both divisions live chiefly 
on the produce of their herds. Their chief drink \s koumiss^ 
or fermented mare’s milk. 

4. The Kara-Kalpaks {q,v,) or Black-caps, who inhabit the 
south-eastern shores of tlie sea of Aral, are sometimes classed 
with the Kirghiz, but seem to be a se[)arate branch of the Turk! 
stock. They are a feeble race, apparently in process of extinction, 
and now number only about 50,000. 

5. Uzheg is a political and not an ethnological denomination. 
It is derived from Uzbeg Khan of the Golden Horde (1312-1340), 
and was subsec|uently used at the beginning of the i6th century 
to designate the adherents of Shaibani Khan. Finally it was 
employed as the name of the ruling tribes in the Central Asian 
khanates (much like Osmanli in Turkey), in opposition to Kirghiz 
and Sarts, as well as to non-Turkish tribes. I'he Uzbegs are 
accordingly a mixed race, but the elements of which they are 
composed arc mostly Turkish. Their numbers have been esti- 
mated at about two millions. They are mostly agriculturists or 
dwellers in cities, not nomads. 

6. Sart is the name commonly given to the Turkish-speaking 
urban population of the Central Asian khanates. It is opposed 
to Tajik, which denotes the agricultural, Iranian-speaking 
population, but both words arc used very loosel)' and have come 
to mean little more than town and country people. Sart and 
Uzbeg arc also opposed in the meanings of common people and 

I aristocracy, but many Sarts claim Uzbeg descent. The word 
is hardly suitable for scientific use, but is employed by Russian 
writers as the name of the 1 urkish language spoken in Bokhara, 
Samarkand and Ferghana. 

7. The various Turkish tribes found on the eastern slopes of 
the Tian Shan, in Kashg^ar, Yarkand, Khotan, &c., are the 
descendants of the ancient Vtghurs or Oulghours, I'hese 
people were probably the most eastern branch of the Turks 
who remained behind when the first westward movements were 
made, but subse(|uently moved westward themselves. They 
ruled in Kashgaria from the loth to the T2th centuries, and, like 
other branches of the I'urks, adopted Mahommedanism. They 
continued, however, to use a variety of the S)Tiac alphabet 
introduced by Nestorian missionaries, and a book, the Kudatku 
Bilik, composed in their language about 1065, is extant. The 
Taranchis, an agricultural tribe of the Hi basin, seem also to 
belong to this group. The Turkish spoken in Kashgaria, &c., 
is often distinguished as Turki. 

8. Mogul, Moghul or Mughal, appears to be the same word 
as Mongol, but is commonly restricted to the tribes who invaded 
northern India from Ferghana in 1526 under Baber (or Babar) 
and established the Mahommedan Empire of Delhi. Memoirs 
written by Baber in Jagatai Turkish are extant. 

9. The Koibals and Karagasses of the upper Yenisei are 
perhaps of Finnish stock, but they speak languages akin to the 
Kashgarian Turki. They are sometimes called Tatars. 

10. Turkoman or Turkman is the name usually given to the 
nomadic tribes who inhabit the country between the Caspian 
and the Oxus. They appear to be a branch of the Western 
Turks and not essentially different from the Osmanlis or Azer- 
baijanis, except that until the Russian occupation of Merv they 
remained in the condition of predatory horse-riding nonmds, 
much feared l)y their neighbours as man-stealing Turks.” 

They are divided into many tribes, of which the principal are : 
{a) The Chaudors in the north-western part of the Ust-Urt and near 
the Kara-boghaz Gulf, (h) The Yomuts or Yamuds extending 
from Khiva across the Ust-Urt and along the shore of the Caspian 
to I^crsia. (c) Thei Goklans or Goklens settled in the Persian 
province of Astarabad. They are said to be> the most civilized 
and friendly of all the Turkomans, {d) The Tekkes, who were 
the most important tribe when the Russians conquered Trans- 
caspia. They are first heard of in the peninsula of Mangishlak, 
but were driven out by the Kalmuks in 1718. and subsequently 
occupied the Akhal and Merv oases. The Russians inflicted a 
crushing defeat on them at Geok-Tej^e in T88r. (e) The Sakars 

inhabit the left bank of the Oxus near Charjui. (/) The Sariks are 
found in the neighbourhood of Panjdeh and Yulatan. (g) The 
Salors, an old and important tribe, suflerecl much in the course of 
fights with the Tekkes and in 1857 migrated to Zarabad in Persian 
territory near the Hari-nid. (h) The Er saris are now chiefly found 
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near Klioja Salih, The^r were once a very important tribe on the 
upper Oxus. (») The Ali-elts live near Andkhui. 

11, The Turkish nomads scattered over Persian territory 
are often known by the name of Azerbaijanis or Adharhaijanis, 
though this name is strictly pplicable only to the inhabitants 
of the province of Azerbaijan (g.v.), of which Tabriz is the capital. 
They are the descendants of various bodies of Turks who have 
wandered into Persia at various times, but more particularly 
of the Ghuzz tribes (the OIj(ol of the Greeks) who invaded it 
during the Seljuk period. They are also known as Hat or 
Iliyat, meaning tribes, and each tribe has its own chieftain or 
llkhani appointed by the shah. 

Among the tribes are (i) The Kajars, who dwelt in Transcaucasia 
until Abbas the Great (1585-1628) forced a portion of them to settle 
near Astarabad. rhe present dynasty of Persian Shahs comes 
from this tribe. (2) The Afshars or Awshars are a very numerous 
tribe in the pro\’ince of Azerbaijan. Another division of them is 
found in tlie Anti-taurus. (3) The Shekakis and Shah-seven, 
The latter is a political name which has become hereditary, " those 
who love the shah/* i,e. partisans of the Safawl dynasty (1499- 
1736), and of the Sliiite laith. (4) The Karakoyunlu living near 
the town of Khoi. In the south trt Persia are found (5) the Ahul- 
werdis, ((») the Kara-Goslu, (7) the Baharlu, (8) the Inamlu and 
(0) tlie Kashkai. These last perhaps include the Khalaches or 
Khalaj who were already settled near Herat before the arrival of 
the f^ljuks, and from whom sprang the Indian dynasty known as 
Khalji (1290-1320). 

12. The Turks now inhabiting the Turkish Empire fall into 
various categories and have entered it at various times. 

a. The Osmanlis or Ottomans, This word is loosely used to 
mean any Mahommedan subject of the sultan, though even then 
it is not gene’ ally extended to Arabs and Albanians. Used more 
strictly it means the clan of Osman and their descendants as 
opposed to Seljuks and other I'urks. The name is genealogical 
rather than ethnic; for though the exploits of the Osmanlis 
have given them an importance in modern history far exceeding 
that of all the other tribes, they are not distinguished from them 
in language or customs. According to tradition the clan came 
from Khorasan, supported the Seljuks and received in return the 
fief of Eskishehr. In the T4th century they took Brusa from 
the Byzantine Empire and established a kingdom there which 
withstood the shock of Timur^s invasion (1402). In 1453 they 
c.aptured Constantinople. Until recently Turkish Mahommedans 
always employed the words Osmanli and Osmanlija to describe 
themselves and their language, and avoided the expressions 
Turk and Tiirkche as signifying semi-civilized tribes, but in the 
last twenty years the older words have again come into use as 
national designations. 

b. There must be many Turks in the Ottoman dominions 
who have no claim to be called Osmanlis in the strict sense. 
Byzantine authors mention a colony of 30,000 Turks on the 
river Vardar in Macedonia as early as the 9th century, and many 
Turks in Europe are still called Koniots or Konariots and claim 
to be descendants of the Seljuks. After the defeat of the 
emperor Romanus at Manzikert (1071) Turkomans and Turks 
of every description poured into Asia Minor. The Tatars of 
the Dobrudja also seem to be an ancient settlement. 

c. The Kizil’Bash, or red-heads, who are found in the plains 
of Asia Minor about Angora, Tokat and Karahissar, differ 
somewhat from the surrounding Turkish population in both 
physique and customs. They appear to be immigrants from 
Persian territory, where some of them still remain. They arc 
industrious agriculturists and their women enjoy unusual 
freedom. They call themselves Eski-Turk or old Turks, and have 
a secret religion in which Shiite tenets seem to be combined 
with older pagan (or possibly Christian) elements. 

d. In various parts of western and southern Asia Minor, 
particularly the plains of Cilicia, are nomadic Turkoman tribes 
called by the Turks Yuruk or Gyochebe, They are even found 
near Smyrna. They are a peaceful race, with fair complexions 
and a fine physique, and are great camel breeders. Though 
they do not appear to have a religion of their own like the 
Kizil Bash, they are only nominally Mahommedans. 

Besides the peoples mentioned above, a number of extinct tribes 
may have been Turkish-speaking, though in the absence of linguistic 


records no certain conclusion is possible. Such are the Huns« 
Ephthalites, Avars, Bulgars, Khazars, Comans and Petchenegs. 
The name Hun is perhaps identical with the Chinese Hiung-nu or 
with the Turkish word lor ten, on or ww, meaning the ten tribes. Of 
the Avars really nothing is known : they were an extremely bar- 
barous people who made no settlements and disappeared as suddenly 
as they came. They have been identified with the J wen- J wen of 
the Chinese. The name of the Khazars has a Turkish sound : they 
were a relatively civilized people and had a kingdom in the neigh- 
bourhood of Astrakhan and the Tiorth Caspian which lasted ioi 
several centuries. The original Bulgarians were certainly not Slavs, 
though they acquired a Slavonic language, but it is more probable 
that they were Finno-Ugrians than Turks, The Petchenegs, also 
called nar(tpdKai or UartipaKirai in Greek and liisseni in Latin, 
are said to have been driven into Europe from the lower Ural 
by the Ghuzz (Offfot) at the end of the 9th century, and wandered 
about the northern frontiers of the Byzantine Empire for about 300 
years. Perhaps some of them settled in Hungary and Bulgaria. 
They were, like the Avars, very barbarous and were probably Turks, 
for Anna Comnena says they spoke the same language as the Comans. 
This dialect is known by the so-called Codex Cumanicus. Goman or 
Kuman is a name given by Europeans to the tribes who occupied 
Moldavia and the adjacent regions in the middle ages. Rubruquis 
speaks of the Coman Kipchaks, and it is probable that the Comans 
were a hybrid Turkish tribe. 

History , — The invasions and conquests of the later Turkish 
dynasties form an important part of the history of the world 
and are treated in such articles as Turkey; Seljuks; Timur; 
Moguls. Here it is proposed to sketch the earlier wanderings 
and agglomerations (for they can hardly be called kingdoms) 
of Turkish tribes in eastern and central Asia. Much new in- 
formation on this subject has been made accessible in the last 
twenty years by the discovery near the river Orkhon, to the 
south of Lake Baikal, of Turkish inscriptions dating from the 
8th century a.d., and by the publication of materials furnished 
by Chinese writers. But authorities are still not entirely agreed 
as to the chronology of the events recorded or the identity of 
the names which appear in Turkish, Greek and Chinese forms, 
so that the following summary is for many periods tentative. 

From 1400 B.c. onwards, but especially about 200 b.c., Chinese 
history contains notices of warlike nomads called Hiung-nu or 
Hsiung-nu, who were a danger to the empire. Their political 
power broke up in the early centuries of this era before the 
advance of the Ken-pi and Tobas, who appear to have been Tun- 
guses,and from whom arose the Wei dynasty of northern China. 
In A.D. 433 a Hiung-nu clan called Asena or A-shih-na, disliking 
the rule of the Wei, moved eastwards and sought the protection 
of a people called Jeu-Jen or Jwen-]wen, who were also a kind 
of Hiung-nu. They arc the Geougen of Gibbon and others, and 
their identity with the Avars has been affirmed and disputed 
with equal confidence. The Asena served the Jwen-Jwen as 
workers in iron and lived not far from the modem city of Shan- 
Tan in Kan-suh. In this neighbourhood was a hill called from 
its shape Tiirku, Durkii or Tu-chueh, meaning helmet, and this 
is said to be the origin of the national name which has become so 
celebrated. The name Tu-Kiue (Tou-Kiue) or Turk is first used 
by the Chinese in recording the events of a.d. 545 and the follow- 
ing years, when the Turks, or descendants of the Asena, revolted 
against the Jwen-Jwen. These latter were crushed and disappear 
from history, at least under that name. The victorious Turks 
advanced across their territory, came into collision with the 
Hephthalites or Ephthalites, whom they defeated, and are 
heard of on the Oxus about a.d. 560. The period 546-582 marks 
the first brilliant epoch of early Turkish history. The tribes 
were not divided and made the most astonishing advance under 
Tumen (who took the title of Ili-Khan), his brother Itsami or 
She-ti-mi (perhaps the Stembis of Greek writers), his son Mokan 
and Istami’s son Tardu or Ta-t*eu. Though fifty ye^s before 
only a servile clan in China, they sent an embassy in 567 to 
the East Roman emperor Justin IL, as related by Mei^der 
Protector (C. Muller ; Fragm, hist, grace,, vol. iy.). The object of 
this mission was to open up commercial relations, especially in 
the silk trade, with tl^ West, and to co-operate with the Greeks 
against the Persians, because the latter wished to m^e the 
Persian Gulf the ordy outlet for the silk trade, and with that 
object to hamper the communications of the Turks with Western 
powers. The ruler who sent this embassy is called in Greek 
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Silziboulos or Dilziboulos, corresponding to the Sinjibu of Amh 
chroniclers and perhaps representing Sin-jabgu in old Turkish, 
the latter part being a title. He has been identified with Istiimi. 
Justin sent as envoy to him in return a certain Zemark, who 
visited the khan at Ektel or Ektag (? Ak-dagh), and several 
subsequent embassies were exchanged. In 598 the khan 
Tardu wrote to the emperor Maurice, and in 620-28 the Turks 
assisted Heradius in his campaigns against Persia. Meanwhile 
the Turks had themselves split into two divisions with separate 
princes. A tendency towards division, very natural in so 
loose and extended a community, had been visible for some 
time, and the rupture was precipitated in 582 by the jealousy 
of Ta-lo-picn or Dalobian, who was angry at not being chosen 
khan. For a century and a half or so we hear of two khanates : 
the noithern Turks, living near Lake Baikal and the southern 
tributaries of the Yenisei, and the western ^ Turks, wlio appear 
to have had two headquarters, one near Urumchi and one near 
Aulicata, north of Tashkent. But their conquests, or at least 
their successful raids, extended very much farther to the west 
and south. In 630 the Chinese pilgrim Yuan Chwang (Hsuan 
Tsang) was well received by their khan, T’ung-she-ho, who 
exercised some kind of authority from Turfan to Merv. The 
Chinese followed a consistent policy of spreading dissension 
among these dangerous tribes and of supporting the factions 
which were weak or distant against those who were strong or 
near. Accordingly they were friendly to the western Turks 
until they had conquered the northern Turks. This western 
branch lasted until about 750 as a political name. From about 
550 till 650 they were independent, and, as mentioned, allies 
of the cast Roman Empire against the Persians. But about 
650 the politics of the Nearer East were transformed by the 
conquests of the Arabs following on the preaching of Mahomet. 
After subduing Persia in 639 they spread to Transoxiana. At 
the same time dissension prevailed among the western Turks 
themselves : the five tribes called Nu-she-pi, who lived west of 
Issyk'kul, quarrelled with the five tribes called Tu-lu living to 
the east of it. The Chinese fomented the quarrel, and in 659 
were able to declare that they annexed the whole territory of 
the western Turks, including at least Dzungaria, Tashkent, 
Ferghana, Bokhara, Khulm, Badakshan, Ghazni, Bamian, 
Udyana, Wakhan and Karateghin. But it would seem that 
neither the Turkish occupation nor the Chinese annexation 
of most of these countries was effective. From 650 to 750 
the possession of them was disputed not only by the Turks and 
Chinese but by the Tibetans in the east and the Arabs in the 
west. In the west, the campaigns of Qotaiba b. Muslim or 
Kutaiba (7o5'-i4) completed the Mahommedan conquest of 
Transoxiana (see Caliphate, sect. B § 6). In the east the 
really effective power seems to have been exercised by a new 
Turkish tribe called Turgash, who had capitals at Tokmak and 
in Hi. 

For the history of the northern Turks our only authorities 
are the Orkhon inscriptions and Chinese writers. The half- 
century following on the division was prosperous for the north- 
ern as well as for the western Turks, and they menaced China; 
but in 630 the Chinese conquered them. This is the Chinese 
servitude mentioned in the inscriptions. In 682 Kutluk (also 
called Elteres, which seems to be a title) re-established a Turkish 
state on the Orkhon. He was succeeded by his brother Kapagan 
(or Me-Chuo), who subdued the Turgash, or perhaps merely 
drove them southwards, early in the 8th century, and was 
succeeded by Bilga Kagan of the inscriptions. 

This northern khanate was destroyed by a coalition of the 
Karluk, Uighur and Basmal in 744. These peoples, like the 
Turgaslx, appear to have been Turkish; for though Turk was 
originally the name of the clan whose de.stinies in its northern 
and western branches have just been sketched, yet there is no 
objection to the usage by which it is extended to the descendants 

* No better name seems forthcoming, but western Turks is a 
most inconvenient designation because it is also used (and equally 
correctly) to signify the Osmanlis and Seljuks as opposed to the Turks 
of TransoKiana and Kashgar. 
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of similar clans with similar customs and as far as is known 
similar languages. A succession of these pressed forwards 
from the east. When first heard of, the Karluk inhabited the 
country on the Irtysh and the Urungu, and subsequently occupied 
Teles and Tokmak. The Uighurs belonged to the group of 
tribes known as Tolos or T’ie-lc and established themselves at 
Balasaghun (also known by the forms Kara-Balghasun, Kara- 
Balgassun and Balagasun ; see Karakorttm). This brings us 
to the middle of the 8th century. For the next two hundred 
years the Turkish element in Central Asia, though it must have 
been numerous, does not cut any figure in history, which is 
filled with the chronicles of Arab and Persian dynasties 
(see Caliphate; Samanids), but in the loth century we 
begin to hear of it again. Turkish adventurers founded the 
dynasty of Ghaznevids at Ghazni, and there was a Uighur 
kingdom in the east comprising Kashgar and Khotan. Boghra 
Khan, the ruler of this kingdom, was converted to Islam at the 
end of the 10th century, and it continued under various branches 
of Uighurs until 1120. An interesting memorial of this period 
is the book Kudatku Bilik (sec below). More important politi- 
cally is the rise of the Seljuks. They were the princely family t)f 
the Kabaks, who were a section of the ^oup of tribes called 
Ghuzz (Oghuz, Ov(tH), and are heard of in Transoxiana about 
985. Their chieftains Toghrul and Chakir drove the Ghaznevids 
to India and established themselves as protectors of the Abbasid 
caliph, who formally ceded his temporal power to them. (For the 
history of the dynasty sec Seljuks.) Alp Arslan, the son of 
Chakir, defeated the Byzantines at Manzikert (1071), and 
prepared the way for the Ottoman conquests. His son Malik 
Shah ruled over nearly all the modern Turkey in Asia, and as 
far as the frontiers of China. On his death in 1092 hi.s empire 
broke up into several pieces. Konia became the capital of the 
sultanate of Asia Minor and various Seljuk dynasties established 
themselves in Kerman, Irak and Syria. A new Turkish power 
was founded by the khans of Khiva, who are known as the 
Khwarizm-shahs. They were originally vassals of the Seljuks, 
with the title of tasdar or ewer-bearer, but became independent 
and conquered Khorasan and Irak. They had, however, to 
contend with yet another new arrival from the east, the Kara- 
Kitais. These also were probably Turks, and were pushed 
westwards from China by the Kins. They conquered Kashgar, 
Khotan, Yarkand and later Transoxiana, pushing the Ghuzz 
tribes before them into Persia and Afghanistan. Their prince 
bore the title of gur-khan, and the Khwarizm shahs did homage 
to him till 1208, when they unsuccessfully revolted. But Si 
these squabbling principalities were swept away in 1219 by the 
extraordinary wave of invasion which surged across Asia to 
Europe under jenghiz Khan (q,v,). After the death of Jenghiz 
his conquests were divided, and Transoxiana, Kashgar, Badak- 
shan, Balkh and Ghazni were given to his second son Chagatai 
or Jagatai. Jenghiz and his family must have been Mongols, 
but the name Jagatai passed to the population and language of 
the countries about the Oxus. It does not appear that they 
ever ceased to be Turkish in speech and customs. The hordes 
of Jenghiz must have comprised a considerable Turkish 
element; the Mongols had no inclination to settle in cities, and 
Jagatai himself lived near Kulja in the extreme east of his 
dominions. Though the cities in western Central Asia suffered 
severely the people were not Mongolized, and Mahommedan 
learning even flourished. But otherwise the whole history of 
the Jagatai khanate, which lasted from 1234 to 1370, is a con- 
fused record of dissensions with frequent intervals of anarchy. 
In 1321 it split into two khanates, Transoxiana and Dzungaria, 
and in 1370 collapsed before Timur. This great conqueror 
(1333-1404), who like Jenghiz had an extraordinary power of 
collecting and leading the hordes of Central Asia, was a native 
of the district of Samarkand and a Turk by descent. He con- 
quered successively Dzungaria (1370), Persia and the Caucasus 
(1390), the Kipchaks on the Volga (1395), and Northern India 
(1398). He then invaded Syria and Asia Minor, where he de- 
feated but did not annihilate the Osmanlis. The house of Timur 
did not retain his more distant conquests, but they ruled at 
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Samarkand until 1499 with the usual struggles between different 
branches of the family. Their possessions included, at least from 
time to time, the northern parts of Afghanistan and Persia, as 
well as Transoxiana and lurkestan. They were one of the 
most enlightened and cultivated of Turkish dynasties. They 
beautified the cities of Central Asia and were patrons of literature. 
The literary languages were as a rule Arabic or Persian ; Turkish 
was used more rarely and chiefly for poetry. 

The Timurids were overthrown and succeeded by the Shaibani 
dynasty, a branch of the house of Juji, Jenghiz Khan's eldest 
son, to whom his father had assigned dominions in the region 
north of the kingdom of Jagatai. About I4f>5 number of this 
clan migrated into the Jagatai khanate. They were given 
territory on the Chu River and were known as Uzbegs. About 
1500 their chief, Mahonimed Shaibani or Shahi Beg, made himself 
master of Transoxiana and founded the Uzbeg power. The 
chief opjKJnent of the Uzbegs in their early days was Baber, 
who represented the house of Timur in the fifth generation, 
but he ultimately led his armies in another direction and 
invaded India (1526), where he founded the Mogul Empire, 
a far more important state than' the principalities of the Oxus. 
The Shaibanis continued to rule in these latter till 1583, and 
were followed by the houses of Astrakhan and Mangit; but it 
is not necessary to continue here the complicated chronicles of 
these dynasties. 

The Osmanlis, or house of Osman, the founders of the present 
Turkish Empire, appear to have been a clan similar to the early 
Seljuks or the present Turkomans of Transcaspia, who migrated 
into Asia Minor from Khorasan and made the neighbourhood 
of Brusa their headquarters. Their conspicuous position in 
history is mainl}' due to the fact tliat they attained pre-eminence 
ver>" late and in districts very near Europe. Except for the 
invasion of Timur they did not suffer from the attacks of other 
Turks and they were able to concentrate their strength on the 
conquest of the decrepit Byzantine Empire. 

Customs, Civilization, Religion, d^c . — The Turks are imitative 
rather than orinjinal, and, in all their branches, have assimilated to 
some extent the nearest civilization whenever they have settled 
dow'n. Up to the 7lh century their only culture consisted of some 
scraps of Chinese and Indian* civilization. Subsequently both the 
eastern and western states which they founded adopted Perso- 
Arabic civilization and Mahommedanism, The Osmanlis have also 
been affected by Byzantine and west European influences. 

Chinese liisloVians and the Turkish inscriptions of the Orkhon and 
Yenisei ^ivc us a Rood deal of information respecting the earlier 
condition of tlicsc tribes. We arc told that the 'Hiun"-nu lived on 
horseback and moved al)Oiit from place to j)lace in search of fresh 
pasture. They pos.sessed horses, cattle and sheep and also camels. 
Thev had no towms or villages and no agriculture, and they nc^•er 
stayed Ion" in one camp, but during their halts a special piece of land 
was assigned to each tribe and each tent. They were ignorant of 
writing. The chiklrcn were tau^rht to ride and shoot, and the adults 
were expert archers. Their food was flesh and milk and their 
clothing the skins of animals. They were polygamous and a son 
married his deceased father's wives, except his own mother. It is 
expressly stated that old people were despised and neglected, but 
this barbarous trait disappeared from the manners of the later Turks. 

Of the Turks in the 6th century the Chinese writers give a rather 
more flattering account. They had numerous grades of rank, and 
w'hen their khan was invested with the supreme power he was carried 
in a carpet. When troops were levied or taxes collected, the required 
amount was carved on a piece of wood marked with a golden arrow 
as a sign of authority. 'I'heir punishments were severe. Marriage 
was hy arrangement with the parents, not capture. The dead were 
kept for some time after death and the mourners gashed their faces. 
They sacrificed to heaven and to the spirits of their ancestors. Their 
amusements included singing antiphonally, playing dice and drinking 
koumiss till they were drunk. The y had a written alphabet (derived 
from India or Syria) and a duodenary cycle in which the years were 
designated by the names of animals. Somewhat similar accounts 
are given of the Kerkur or Kirghiz and of the Kankli or Kankali. 
These were perliaps the ance.stors of the Uiehurs and moved about 
in carts with high wheels : thev are described as a barbarous undis- 
ciplined people, but capalde of concerted action. 

In the Orkhon inscriptions of the early part of the 8th century a 
somewhat more civilized branch of the Turks gives an account of 
itself which tallies with the Cliineae descriptions. No Turkish cities 
are mentioned, only tribes and localities. War is the national 
occupation. The sovereign or kagan fights himself, and it is interest- 
ing to sec that the names of the various chargers which he mounted 
are carefully recorded. The spirit of tribal patriotism and desire 


for glory wliich animate these compositions are very noticeable and 
also the i^liud obligation of the rulers to see to the prosperity of the 
people. Tiie existence of the tombs and of inscriptions in Chinese 
characters as well as in an alphabet of Aramaic origin, and the 
mention of gold, silver, silk and precious objects show that the 
Imildcrs had looted, so to speak, a certain amount of fragmentary 
civilization from their neighbours. The chief deity is Heaven or 
Tangri (still used in Osmanli Turkish as the equivalent of Allah), 
who gives the kingdom to the kagans and cares lor the name and 
reputation of the Turkish peo])lc. There are also spirits of the earth 
and waters. All this is very like the earlic.st Chinese religion. 
FuntJral ceremonies were evidently elaborate, and the cycle of years 
named after animals was used for chronology. 

The Chine.se pilgrim Hiisan Tsang was entertained by Shc-hu 
(perhaps a title), kagan of the Western Turks, near Tokmak about 
A.D. 630, He left an account of the barbaric splendour of his recep- 
tion and alludes to the number of horses, the pold embroidery of the 
ka^an's tent, the silk robes of his retinue, and thej use of wine and 
music. He say.s the Turks were fire-worshippers and w’ould not sit 
on wotxlen scats. 

It is probable that Vicforc they were converted to Islam the Turks 
practised in a desultory manner Buddhism, fire-worship and Nes- 
torian Christianity, though they never wholly accepted any of them. 
An interesting trace of Buddhism r(‘mains in the names Shaman and 
Shamanism. It wxmld appear that the Indian word Sramana or 
Samana w^as applied to the wizards and cjxorcizers of the older 
I'urkish superstition. Recent investigations have disco\'cred the 
existence oi a considerable Huddhist civilization at Kliotan, but 
at the tinie when it flourished it v.'ould appear that the mass of the 
population wa:* of Iranian affiniti('s and that the 'I'urkish clement 
was small. 

The Kudalku Bilik (about 1065) gives a picture of life in Eastern 
Turkestan after the conversion to Islam, but sUll showing many 
traces of Chinese influence. But after this jieriod iiearh' all the 
Turks (except a few obscure tribes like the N’akuts) adopted the 
I'erso- Arabic civilization. Some however, such as the Kirghiz, 
Turkomans and Vuruks of Asia Minor, have not yet abandoned the 
nomadic life, 'I'lie Turks seem to be everyw'here characterized by 
their innate sense' of discipline and their sul)n''.issi\'eness to their own 
authorities; councils or assemblies have rarely assumed importance 
among them; sovereigns and even dyna.stics (except the liousc of 
Osman) have often been rcmovc'd by violence, but tlic despotic form 
of government has never failed to secure obedience. Hut equally 
important, a.s explaining their military successes, is the fact, noticed 
alike by ancient Chinese historians and modern European officers, 
that the ordinary Turkish soldier has in military matters an unu^?ual 
rc.sourcc*lulncss and power of initiative which, without impairing 
discipline, render •. him independent of his officers. 

Language, — The Turkish or Tatar-Turkish languages belong 
to the Ural-Altaic family. Both nominal and verbal forms are 
built up solely by the addition of suffixes, and the law of vowel 
harmony is strictly observed. Hard and soft vowels cannot recur 
in the simc word , and there i :a tendency to assimilates the vowels 
of the suffix to those of the root ; thus pedermiz, your father, but 
dosiunuZf your friend. From the Mongol-Manchu languages the 
Turkish group is disti^iguished by its much more developed 
system of inflexion, particularly in the verbs, by its free use of 
pronominal suffixes, and by its more thoroughly agglutinative 
character. The stem with its suffixes forms a single compound 
word, whereas in Mongol the suffixes often seem quasi-indepen- 
dent. In all these features Turkish resembles the Finno-Ugric 
languages, but it diverges from them in having a much simpler 
system of cases and different phonetics, in the absence of many 
peculiarities such as the incorporation of the pronominal object 
in the verb, and in the development of some .special forms, such 
as the expression of negation by inserting a suffix after the verbal 
root (yazdim, T wrote, yazmadifUj I did not write). The gram- 
matical forms are more agglutinative and less inflexional than in 
Finnish; though they are single words, the root does not change 
and the elements can be easily separated, which is not always the 
case in Finnish. Compare the Turkish gyordiinuz^ “ you saw,'' 
from the root gyor^ with the equivalent Finnish ndiiie from ndke. 
The fu.sion between the root and suffixes is much more thorough 
in the latter. Turkish thus stands midway between Mongol and 
Finnish in its development of the agglutinative principle. Also, 
though compounds are not unknown in Turkish (f.g. demiryolf 
railway) they are much rarer than in Finnish or Hungarian. 

Despite the apparent divergence between Turkish and Mongol, 
due perhaps partly to the influence of Chinese on the latter, the 
affinity between them seems real, though not superficial. The 
pronouns, case suffixes, and construction of sentences all show a 
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general similarity, and the verb in Buriat, which differs from other 
Mongol languages, exhibits a development parallel to Turkish. 

The want of resemblance in vocabulary between the three 
classes of languages is remarkable. The numerals, for instance, in 
Turkish, Mongol and Finno-Ugric are entirely different, and con- 
siderable changes have to be assumed before the identity of words 
can be proved. A comparison of Turkish words with Mongol 
equivalents makes it probable that the former are in many 
instances contractions ; thus dajgfiy mountain, .yol^ road, corre- 
spond to the Mongol dabaga, yabudal and perhaps represent an 
earlier tavagh and yavol. The best-known Turkish languages, 
particularly Osmanli, have borrowed an enormous number of 
Arabic and Persian words which disguise the characters of the 
native vocabulary and to some extent affect the grammar. 

Compared with the Finno-Ugric group, the Turkish languages 
are remarkably uniform. Indeed, blowing for the lapse of time 
and the importation of foreign words, it is hardly an exaggeration 
to say tliat from the Lena to Constantinople, from the Orkhon 
inscriptions till now, we have merely one language in different 
dialects. The native vocabulary and grammar remain sub- 
stantially the same. The linguistic type is evidently strongly 
individual and persistent, and its separation from Mongol, &c., is 
probably very ancient. 

Racllov divides the Turkish languages or dialects into four groups, 
according to their phonetic system, (i) Eastern : Altai, Barana, 
l^bed, Tuba, Abakan, Kiiarik, Soyon, Karagass and Uighur. {2) 
Western : Kirghiz, Jiashkir, Irtysh and Volga dialects, (3) Central 
Asiatic : Jagatai, Taraiiji, &c. (4) Southern ; Turkman!, Azerbai- 

jani, Krimihi, Anadoli and Osmanli. But this classification does not 
seem entirely satisfactory. As one passes across Asia from the 
Yakuts, through Kashgar, I'urkestan and Azerbaijan to Constanti- 
nople, the pronunciation of the 'L'urkish languages becomes decidedly 
softer, the suffixes become more intimately united with tht* word’s 
to which they are appended (approaching though not attaining the 
unity of Finnisli inflexions), and the verbal forms grow more numer- 
ous and more complicated. Thus in the cast we find nin, ni, ga as 
suffixes for the genitive, accusative and dative, and man for that of 
the first personal pronoun (e.g, durman, 1 stand or 1 am) correspon- 
ding to */n, ‘i, -fl and -im in Osmanli, whicli have clearly assumed the 
character of inseparable terminations more completely than the older 
forms, Osmanli possesses more copious verlial form.s than the other 
<Ualects. some of which (such as the future in -ajak) seem to be recent 
formations. On the other hand, the dialects of Turkestan use in 
.speaking, though not in writing, forms which indicate a process of 
composition, followed by contraction, more remarkable than any 
change which has taken place in the west. For instance, wopH, a 
contraction of bohtp irdi, is said to be currently used in Khokand for 
" has become.** Yakut (which can still be best studied in lioht- 
lingk's excellent grammar of 1851) is the dialect which is movst 
distinct from the others, but docs not appear always to preserve the 
olde.st forms. Thus it has lost the genitive, which is replaced by a 
pronominal periphrasis {e.g. oriis has^a, hfirse hcad-his, «>. horse*s 
head), and has verbal forms like bisahin, 1 cut, hiypappin, I do not 
cut, apparently standing for hisarhin, bispatbin. The negative 
suffix is pa not ma. The resemblance between the Turkish dialects 
is increased by the fact that they are nearly all written in a somewhat 
artificial and standardized form which imperfectly represents the 
variety existing in conversational speech. 

Several alphabets have lieen employed to write Turkish. (1) 
Arabic characters arc everywhere used by Mahommedan Turks, 
almost without exception; yet this alphabet is extremely ill suited 
to represent Turkish sounds. It cannot distinguish the hard and 
soft vowels, so that oldu, “ he was '* is written in the same way as 
dldU, " he died.*' In some cases the consonants indicate the charac- 
ter of the vowels which are to l)e supplied after them, hard consonants 
being followed by hard vowels and soft by soft. Thus the word 
spelt with the letters kaf, re, he is pronounced as kara, but that 
spelt with kef, re, he as kerre. Further the orthography often follows 
an antiquated pronunciation and the letters have many sounds. 
Thus the single letter kef can be used to express k, ky, g, gv, y, v, w 
and n. The result is that pure Turkish words written in Arabic 
letters arc often hardly intelligible even to I’urks, and it is usual to 
employ Arabic synonyms as much as possible because there is no 
doubt as to how they should be read. Osmanli documents are often 
little more than a string of Arabic words with Turkish terminations. 

2. The Uighurs and Eastern Turks used in the middle ages a short 
alphabet of fourteen letters derived from a Syriac source and prob- 
ably introduced among them by Nestorian missionaries; similar 
characters may also have been employed by Manichaeans. The 
Monr^ol and Manchu alphabets represent further variations of this 
writing. Though very like the modern Nestorian, it is in some 
respects more liearlv allied to the Estrangelo and Syro-Palestinian 
alphabets of the 6th and 7th centuries. The most important 


document in this alphabet is a MS. preserved at Vienna of the 
Kudatku Bilik, *‘ The Blessed or Fortunate Knowledge,*' a poem 
composed at Kashgar about 1065. A colophon states that the MS. 
was written at Herat in 1465, and that it is a copy of one written in 
1083. Inscriptions in a similar alphabet have also been found in 
Cliina. 

3. The most interesting forms of Turkish writing are those used 
on the inscriptions found in Siberia near the Yenisei and Orkhon 
rivers. For some time it has been known that stones bearing inscrip- 
tions as well as roughly carved figures and hunting scenes were to 
be found on the upper waters of the Yenisei, particularly near its 
tributary the Abakan in the district of Minusinsk. They are greatly 
venerated by the Soyotes inhabiting the region. They were first 
discovered by Messcrschmidt in 1722, and some of them were rrare- 
sented in the plates of Strahlenberg’s Das nord. und dstliche Theil 
von, Europa und Asia (1730). They were generally attributed to 
Scythians or Chudes. The knowledge of them did not much advance 
until the researches of Castren (1847) and the Finnish Society of 
Archaeology, which in 1889 published the text of thirty-two, chiefly 
from the Uibat, Ulukein, Altynkul and Tes. Even more interesting 
are the monuments discovered in 1889 and known as the Orkhon 
or Kosho-Tsaidam inscriptions, as they were found in Mongolia to 
the south of Lake Baikal, between the river Orkhon and Lake 
Koslio-Tsaidam. The most important are a mortuary inscription in 
Turkish and Chinei;c, bearing a date corresponding to 733, in honour 
of Kul-tegin, and another recounting the exploits of Bilga Kagan, 
A third inscription at Kara-Balgassun probably dates from 800-805. 
The inscriptions were deciphered and translated by Thomsen and 
Radlov, and Bonner examined the origin of the alphabet. He came 
to the conclusion that the Yenisei alphabet is rather older than that 
of the Orkhon inscriptions, and that both arc derived from the 
Aramaic alphabet and most nearly allied to the variety of it used 
on the coins of the Assacid dynasty. In the 3rd century a.u. a 
section of the liirghiz, who subsetiucntl}'’ moved northwards, were 
in West Sogdiana and in touch with the Yi'ic-Chi, who had been for 
some time in contact with lA'rsia. The old Turkish characters bear 
a superficial r(‘semblance to runes; the Yenisei letters have the 
simplest shapes, those of Kara- Balgassun the most complicated. 
But they are mostly traceable to Aramaic prototypes and have no 
connexion with Scandinavia. The? vcnvels are generally omitted, 
even at the beginning of words, and. as in the modern Turkish 
method of using the Arabic alphabet, their quality is oltcn indicated 
by the consonants, many of which have two forms, one used with 
soft, the other with hard vowels, Thu.s bar and hdr are difterentiated 
not by the vowels but by the con.sonants employed to write them. 

4. Turkish-speaking Armenians and Greeks ofttm write it in their 
own alphabets. Turkish newspapers printerl in Aniienian charac- 
ters arc publi.shed in Constantinople, and Greek characters are 
similarly omi)lo3''cd in several parts f>f Asia Minor. 

Bihliography. — ( a) General works on the history and ethno- 
graphy of the Turks : Deguignes, Histoire des Huns; Vambfery, Das 
Tiirkenvolk (Lt?ipzig, 1883), Vrsprung der Magyaren (Leipzig. ^1882), 
and several other publications; Radlov, Aus Sibirien (Leipzig, 
1884); W. Grigoriev, Zemlewjedjenie K. IHttera Wostotschni ih 
Kitaiski Turkestan; Neumann. Die V biker des sUdlichen Fussland 
(Leipzig, 1847). We may add the historian.s of the Mongols — 
D'Ohsson. Howorth and others — the numerous journals of travellers 
amongst Turkish peoples, and several articles in the Russische Revue ; 
Journ, Royal Asiatic Soc ; Revue orientale pour Us Etudes OuraU 
altaiques, and other Oriental periodicals* Sknne and Ross, Heart of 
Asia (1899); Cahun, Turcs et Mongols (Haris, 1896); E. H. Parker, 
A Thousand Years of the Tartars (1895), numerous articles, 
especially in the Asiatic Quarterly, by the same author on Chin(*se 
accounts of these tribes ; Chavannes, Les Tou-kim occidentaux (St 
Petersburg, 1903), 

b. For the study of Turkish dialects the subjoined books may be 
used, (i) Osmanli : the grammars, dictionaries and chrestomathies 
of Wells (1880), A. Wahrmund (1884) and Redhousc (1890). (2) 

Uighur: the works of Klaproth; Abel R6musat. Recherches sur les 
lan ^ues tatares (Paris, 1820) ; Vambery, IJigurische Sprachmonumente 
und das Kudatku Bilik (Innsbruck, 1870), and a newer edition by 
W. Radlov (St Petersburg, 1900). (3) Jagatai : the dictionary of 
Pavet de Courteille and Vambery, Jagataische Sprachsiudien 
(Leipzig, 1867). (4) Eastern Turki : Shaw's grammar and vocabu- 
lary {Journ. Roy. As. Soc. of Bengal, 1877). (3) Tatar dialects : the 

grammars of Kasimbeg-Zenker (Leipzig, 1848), Ilminski (Kazan, 
1869) and Radlov (Leipzig, 1882); Dictionary of Trojanski (Kazan. 
1833) ; the chrestomathies of Bdresine (Kazan, 1857), Terentiev and 
specially Radlov, Proben der Volhsliteratur der turkischen Stdmme 
Sud-Sibiriens (St Petersburg, 1872). (6) Yakuti ; Bohtlingk, Die 

Sprache der Jakuten (St Petersburer, 1831); Radlov, Yakutische 
Sprache in ihrem Verhdltniss zu dm Turksprachen (1908). (7) 

Inscriptions ; Soci6t6 finlandaise d'arch^ologie. Inscriptions de 
VHnisei, and several works by O. Donner . W. Radlov and V. Thomsen 
—especially Thomsen, Inscriptions de VOrkhon d^chiffr^es (Helsing- 
fors, 1896); Donner, Sur V origins de V alphabet turc (Helsingfors); 
Radlov, Die alMUrkische Inschriften der Mongolei (St Petersburg, 
1897) ; Marquardt, Chronologic der alt-tUrkischen Inschriften (1898). 
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TURLE» JAMES (i8os--i882), English organist and composer, 
was bom at Taunton, Somerset, and started as a choir boy at 
Wells Cathedral. In 1817 he became a pupil in London of the 
organist at Westminster Abbey, and after acting as deputy for 
some years he succeeded to this post himself in 1831 and held it 
till his death. He and Sir John Goss, the organist at St Paul’s, 
had been fellow pupils in London as boys. Turle was a great 
organist in his day, and composed a good deal of church music, 
which is stiU well known. His son Henry Frederic Turle (1835- 
1883) was editor of Noies and Queries, 

TURMERIC (from Fr. terre merite, turmeric, Lat. terra merita, 
deserved, i,e, excellent earth ; Skeat suggests that it is a barbarous 
corruption, perhaps of Arabic karkam, kurkum^ saffron or cur- 
cuma), the tuberous root of Curcuma langa, L., an herbaceous 
perennial plant belonging to the natural order Zingiberaceae. 
It is a native of southern Asia, being cultivated on a large scale 
both on the mainland and in the islands of the Indian Ocean. 
Turmeric has been used from a remote period both as a condi- 
ment and as a dyestuff, and to a more limited extent as a medicine 
(now obsolete). In Europe it is employed chiefly as a dye, also 
aa an ingredient in curry powder and as a chemical test for 
alkalies. The root is prepared by cleaning it and drying it in an 
oven. There are several varieties (Madras, Bengal, Gopalpur, 
Java, China and Cochin turmeric), differing chiefly in size and 
colour and to a slight degree in flavour. Some of these consist 
exclusively of the ovate central tubers, known as bulbs,” or 
“ round turmeric,” and others of the somewhat cylindrical lateral 
tubers, which are distinguished in trade a.s fingers,” or ** Jong 
turmeric.” Both are hard and tough, but break with a short 
resinous or waxy fracture, w’hich varies in tint from an orange 
brown to a deep reddish brown. The colour is due to mrcumin, 
of which the drug contains about 0*3 %. When pure 
it forms yellow crystals having a vanilla odour and exhibiting a 
fine blue colour in reflected light. It is soluble in alcohol, in 
chloroform and in alkaline solutions, but only sparingly in water. 
Paper tinged with a tincture of turmeric exhibits on the addition 
of an alkali a reddish browm tint, which becomes violet on drying. 
This peculiarity was pointed out by H. A. Vogel in 1815, and 
since that date turmeric has been utilized as a chemical test for 
detecting alkalinity. It is of no therapeutic value. In Sierra 
Leone a kind of turmeric is obtained from a .species of Canna. 

TURNEBUS, ADRIANUS [Adrien TuRNkBE] (1512-1565), 
French classical scholar, was bom at Les Andclys in Normandy. 
At the age of twelve he wjis sent to Paris to study, 
and attracted great notice by his remarkable abilities. After 
having held the post of professor of l^lles-lettres in the university 
of Toulouse, in 1547 he returned to Paris as professor (or royal 
reader) of Greek at the College Royal, In 1552 he was entrusted 
with the printing of the Greek books at the royal press, in which 
he was assisted by his friend, Guillaume Morel (q.v.). He died 
of con.sumption on the 12th of June 1565. His works chiefly 
consi.«;t of philological dissertations, comm€ntane.s (on Aeschylus, 
Sophocles, 'fheophrastus, Philo and portions of Cicero), and 
translations of Greek authors into Latin and French. His son, 
Etienne, published his complete works, in three volumes 
(Strassburg, 1600), and his son Adrien his Adversaria, containing 
explanations and emendations of numerous passages in classied 
authors. 

Sec Oratio funehris by L6gcr du Chesne (Leodegarius a Quercu) 
prefixed to the Strassburg edition* L. C 16 ment, D<5 Adyiani Tumebi 
praefationibus et poematis (1899); J. E. Sandys, History of Classical 
Scholarship (1908), iii. 

TURHERy CHARLES (1773-1857), English engraver, was bom 
at Woodstock in 1773. He entered the schools of the Royal 
Academy in 1795; and, engraving in stipple in the manner of 
Bartolozzi, he was employed by Alderman Boydell. His finest 
plates, however, arc in mezzotint, a method in which he engraved 
J.M. W. Turner’s Wreck ” and twenty-four subjects of his Liber 
studiarum, Reynolds’s '^Marlborough Family,” and many of 
Raeburn’s best portraits, including those of Sir Walter Scott, 
Lord Newton, Dr Hamilton, Professors Dugald Stewart and 
John Robinson, and Dr Adam. He also worked after Lawrence, 


Shee and Owen. He was an admirable en^aver, large, broad 
and masterly in touch ; and he reproduced with great fidelity the 
characteristics of the various painters whose works he translated 
into black and white. In 1828 he was elected an associate 
of the Royal Academy. He died on the ist of August 1857. 

TURNER, SIR JAMES (1615-1686), Scottish soldier and 
military writer, was educated with a view to his entering tiie 
Church, but early showed his preference for the profession of arms 
by enlisting in the Swedish army, then the most famous training- 
school in Europe. He saw considerable service in the Thirty 
Years’ War, and in 1640 returned to Scotland as a captain. It 
was not long before he secured employment, and as a major he 
accompanied the Scottish army in its invasion of England in 
the same year, successfully avoiding the imposition of the 
“ Covenant ” as a test. With Lord Sinclair’s regiment Major 
Turner served in Ulster, and subsequently, after failing to join 
Montrose’s army, accompanied the Scottish army until Naseby 
practically ended the Civil War. Turner was often with Charles I. 
during his detention at Leslie’s headquarters, and continually 
urged him to escape. Up to tliis time he had served against 
the king, but always with some repugnance, and he welcomed 
the opportunity w*hen in 1648 the cause of the king and the in- 
terests of the Scottish nation for the moment coincided. In the 
disastrous campaign which followed Turner was at Hamilton’s 
headquarters, and it was owing to the neglect of his advice that 
the rout of Preston took place. Taken in tlie final surrender at 
Uttoxeter, he spent some time in captrdty, but in 1649 was re- 
leased and sent abroad. He was unable for want of means to 
reach Montrose in time to join in the final venture of the noblest 
of the Royalist commanders, but he landed in Scotland on the 
day before Dunbar, and in the grave crisis that followed was a 
welcome ally. As a colonel and adjutant-general of foot he was 
with Charles 11 . at Worcester. In that battle he was captured, 
but regained his liberty, and after many adventures escaped to 
the Continent, where for .sorne years he was engaged in various 
Royalist intrigues, conspiracies and attempted insurrection. At 
the Restoration he was knighted, and in 1662 he became a 
major in the Royal Guards. Four years later, as a district com- 
mander in Scotland, he was called upon to deal severely with 
Covenanter disturbances. Though not, it appears, unjust, his 
dragooning methods eventually led to his being deprived of his 
command. The rest of his life was spent in retirement. A 
pension was granted to him by James 11 . in 1685. In 1683 
he had published his Pallas armata, Military Essayes of the 
Ancient Grecian, Roman and Modern Art of War, one of the 
most valuable authorities for the history of military sciences. 

TURNER JOSEPH MALLORD WILLIAM (1775-1851), 
English painter, was bom in London on the 23rd of April 1775. 
His father, William Turner, a native of Devonshire, kept a bar- 
ber’s shop at 26 Maiden Lane, in the parish of St Paul’s, Covent 
Garden. Of the painter’s mother, Mary Marshall or Turner, 
little is known; she is said to have been a person of 
ungovernable temper and towards the end of her life became 
insane. Apparently the home in which Turner spent his child- 
hood was not a happy one, and this may account for much that 
was unsociable and eccentric in his character. The earliest 
known drawing by Turner, a view of Margate Church, dates from 
his ninth year. It was also about this time that he was sent to 
his firet school at New Brentford, Of education, as the term is 
generally understood, he received but little. His father taught 
him to read, and this and a few months at New Brentford and 
afterwards at Margate were all the schooling he ever had; he 
never mastered his native tongue, nor was he able in after life 
to learn any foreign language. Notwithstanding this lack of 
scholarship, one of his strongest characteristics was a taste for 
associatin ' his works with personages and places of legendary 
and historical interest , and certain stories of antiquity seem to 
have taken root in his mind very strongly. 

By the time Turner had completed his thirteenth year his 
schooldays were over and his choice of an artist’s weer settled. 
In 1788-1789 he was receiving lessons from Palice, “a floral 
drawing master; ” from T. Malton, a perspective draughtsman; 
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and from Hardwick, an architect. He also attended Paul 
Sandby’s drawing school in St Martin’s Lane. Part of his time 
was employed in making drawings at home, which he exhibited 
for sale in his father’s shop window, two or three shillings being 
the usual price. He coloured prints for engravers, washed in 
backgrounds for architects, went out sketching with Girtin, and 
made drawings in the evenings for Dr Munro “ for half a crown 
and his supper.” When pitied in after life for the miscellaneous 
character of his early work, his reply was “ \Vell ! and what could 
be better practice ? ” In 1789 Turner became a student of the 
Royal Academy. He also worked for a short time in the house 
of Sir Joshua Reynolds, with the idea, apparently, of becoming 
a portrait painter; but, the death of Reynolds occurring shortly 
afterwards, this intention was abandoned. In 1790 Turner’s 
name appears for the first time in the catalogue of the Royal 
Academy, the title of his solitary contribution being View of 
the Archbishop’s Palace, Lambeth.” About 1792 he received a 
commission from Walker, the engraver, to make drawings for his 
Copper-Plate Magazine^ and this topographical work took him 
to many interesting places. The natural vigour of his constitu- 
tion enabled him to cover much of the ground on foot. He could 
walk from 20 to 25 m. a day with ease, his baggage at the end 
of a stick, making notes and memoranda as he went. He rose 
early, worked hard all day, wasted no time over his simple 
meals, and his homely way of living made him easily contented 
with such rude accommodation as he chanced to find on the road. 
A year or two after he accepted a similar commission to make 
drawings for the Pocket Magazine^ and before his twentieth year 
he had travelled over many parts of England and Wales. None 
of these magazine drawings is remarkable for originality of 
treatment or for artistic feeling. 

Up to thi.s time Turner had worked in the back room above his 
father’s shop. His love of secretiveness and solitude had already 
begun to show itself. An architect who often employed him to put 
in backgrounds to his drawings says, ” he would never suffer me 
to see him draw, but concealed all that he did in his bedroom.” 
On another oc<?asion, a visitor entering unannounced. Turner 
instantly covered up his drawings, and, in reply to the intimation, 

“ I’ve come to sec the drawings for ,” the answer was, “ You 

shan’t see ’em, and mind that next time you come through the 
shop, and not up the back way.” Probably the increa.se in the 
number of his engagements induced Turner about this time to 
set up a studio for himself in Hand Court, not far from his 
father’s shop, and there he continued to work till he was elected 
an associate of the Royal Academy (1799). 

Until 1792 Turner’s practice had been almost exclusively 
confined to water-colours, and his early works show how much 
he was indebted to some of his contemporaries. There are few 
of any note whose style he did not copy or adopt. His first 
exhibited oil picture appeared in the Academy in 1 793. In 1 794- 
1795 Canterbury Cathedral, Malvern Abbey, I’intcrn Abbey, 
Lincoln and Peterborough Cathedrals, Shrewsbury, and King’s 
College Chapel, Cambridge, were among the subjects exhibited, 
and during the next four years he contributed no less than thirty- 
nine works to the Academy. In the catalogue of 1798 he first 
began to add poetic quotations to the titles of his pictures; one 
of the very first of these — a passage from Milton’s Paradise Lost 
— ^is in some respects curiously prophetic of one of the future 
characteristics of his art : — 

“ Yc mists and exhalations that now rise 
From hill or steaming lake, dusky or grey 
Till the sun paints your fleecy skirts with gold, 

In hoi our of the world's great author rise." 

This and several other quotations in the following years show 
that Turner’s mind was now occupied with something more than 
the merely topographical element of landscape, Milton’s Paradise 
Lost and Thomson’s Seasons being laid under frequent contri- 
bution for descriptions of sunrise, sunset, twilight or thunder- 
storm. Turner’s first visit to Yorkshire took place in 1797. It 
seems to have braced his powers and possibly helped to change 
the student into the painter. Until then his work had shown very 
little of the artist in the higher sense of the term : he was little 
more than a painstaking and tolerably accurate topographer; but 
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even under these conditions he had bc^un to attract the notice 
of his brother artists and of the critics. England was, at the 
time, at a low point both in literature and art. Among the artists 
De Loutherbourg and Morland were almost the only men of note 
left. Hogarth, Wilson, Gainsborough and Reynolds had passed 
away. Beechey, Bourgeois, Garvey, Farington — ^names well- 
nigh forgotten now— -were the Academicians who painted land- 
scape. The only formidable rivals Turner had to contend with 
were Dc Loutherbourg and Girtin, and after the death of the 
latter in 1802 he was left undisputed master of the field. 

It is not, therefore, surprising that the exhibition of his works 
in 1798 was followed by his election to the associateship of the 
Royal Academy. That he should have attained to this position 
before completing his twenty-fourth year says much for the 
wisdom and discernment of that body, which further showed its 
recognition of his talent by electing him an Academician four 
years later. Turner owed much to the Academy. Ruskin says, 
” It taught him nothing.” Possibly it had little to teach that 
he had not already been able to learn for himself ; at all events it 
was quick to see his genius and to confer its honours, and Turner, 
naturally generou.s and grateful, never forgot this. He enjoyed 
the dignity of Academician for nearly half a century, during 
nearly the whole of that period he look an active share in the 
direction of the Academy’s affairs. His speeches are described 
tis confused, tedious, obscure, and extremely difficult to follow ” ; 
but at council meetings he was ever anxious to allay anger and 
bitter controversy. His opinions on art were always listened to 
with respect; but on matters of business it was often difficult to 
know what he meant. His friend Chan trey used to say, “ He 
has great thoughts, if only he could express them.” When 
appointed professor of perspective to the Royal Academy in 
1808, this painful lack of expression stood greatly in the way of 
his usefulness. Ruskin says, “/f’hc zealous care with which Turner 
endeavoured to do his duty is proved by a .series r'f large drawings, 
exquisitely tinted, and often completely coloured, all by his own 
hand, of the most difficult perspective subjects, illustrating not 
only directions of line, but effects of light, with a care and comple- 
tion which would put the work of any ordinary teacher to utter 
shame.” In teaching he would neither waste time nor spare it. 
With his election to the associateship of the Academy in 1799 
Turner’s early struggles may be considered to have ended. 
He had emancipated himself from hack work, had given up 
making topographical drawings of castles and abbeys for the 
engravers — drawings in which mere local fidelity was the principal 
object — and had taken to compos hig as he drew. Local facts had 
become of scconclar>’’ importance compared with effects of light 
and colour. He had reached manhood, and with it he abandoned 
topographical fidelity and began to paint his dreams, the 
visionary' faculty — the true foundation of his art — asserting 
itself, nature being used to supply suggestions and materials. 

His pictures of 1797-1799 had shown that he was a painter of 
no ordinary power, one having much of the poet in him, and able 
to give expression to the myster}', beauty and inexhaustible 
fullness of nature. His work at this period is described by 
Ruskin as “ stern in manner, reserved, quiet, grave in colour, 
forceful in hand.” 

Turner’s visit to Yorkshire in 1797 was followed a year or two 
later by a second, and it was on this occasion that he made the 
acquaintance, which afterwards ripened into a long and stanch 
friendship, of Fawkes of Farnley Hall. From 1803 till 1820 Turner 
was a frequent visitor at Farnley. The large number of his 
drawings still preserved there— English, Swiss, German and 
Italian, the studies of rooms, outhouses, porches, gateways, of 
birds shot while he was there, and of old places in the 
neighbourhood — prove the frequency of his visits and his 
affection for the place and for its hospitable master. A 
caricature, made by Fawkes, and ** thought by old friends 
to be very like,” shows Turner as “a little Jewish- 
nosed man, in an ill-cut brown tail-coat, striped waistcoat, 
and enormous frilled shirt, with feet and liands notably 
small, sketching on a small piece of paper, held down almost 
level with his waist” It is evident from all the accounts 
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given that Turner’s personal appearance was not of a kind to 
command much attention or respect. This may have pained 
his sensitive nature^ and led him to seek refuge in the solitude of 
his painting room. Had he been inclined he had abundant 
opportunity for social and friendly intercourse with his fellow 
men, but he jp*adually came to live more and more in a state of 
mental isolation. Turner could never make up his mind to visit 
Parnley again after his old friend’s death, and his voice would 
falter when he spoke of the shores of the Wharfe. 

Turner visited Scotland in 1800, and in t8oi or 1802 he made 
his first tour on the Continent. In the following year, of the seven 
pictures he exhibited, six were of foreign subjects, among them 

Bonneville,” The Festival upon the Opening of the Vintage 
of Macon,” and the well-known ** Calais Pier” in the National 
Galler^^ The last-named picture, although heavily painted and 
somewhat opaque in colour, is magnificently composed and full 
of energy. 

In 1802, the year in which Turner became a Royal Academi- 
cian, he took his father, who still carried on the barber business 
in Maiden Lane, to live with him. The old man lived in his 
son’s house for nearly thirty years, making himself useful in 
various wtiys. It is said that he used to prepare and strain 
his .‘on’s canvases and varnish them when finished, which 
may explain a saying of Turner’s that *Miis father used to 
begin and finish his pictures for him.” He also attended to 
the gallery in Queen Anne Street, showed in visitors, and 
took care of the dinner, if he did not himself cook it. Turner 
was never the same man after his father’s death in 1830, 
living a life of almost complete isolation. ! 

In 1804 Turner made a second tour on the Continent, and in 
the following year painted the Shipwreck ” and Fishing 
Boats in a Squall ” (in the Ellesmere collection), seemingly in I 
direct rh aliy’ of Vanderv’elde. in t8o6 the '' Goddess of Discord 
in the Garden of the Hesperides ” (in rivalry of Poussin), and 
in 1807 the Sun rising through Vapour ” (in rivalry of Claude).^ ! 
The la.sl two arc notable works, c.specially the Sun.” In after 
years it w’as one of the works he left to the nation, on 
the special condition of its being hung beside the daudes 
in the National Gallery. In this same year (1S07) Turner 
commenced his most serious rivalry. Possibly it ai:ose out 
of a desire to break down Claude worshif) — the then prevailing 
fashion — and to show the public that there was a living 
artist not unworthy of taking rank beside him. That the Liber 
studiorum was suggested by the Liber veritaiis of Claude, and 
was intended as a direct challenge to that master, is beyond 
doubt. There, is however, a certain degree of unfairness to 
Claude in the way in which the challenge was given, Claude 
made drawings in brown of his pictures as they left the easel, not 
for publication, but merely to serve as private memoranda. 
Turner’.s Liber drawings had no such purpose, but w'cre intended 
as a direct appeal to the public to judge between the tw^o artists. 
The first of the Liber drawings was made in the autumn of t8c6, 
the others at inter\^als till about 1815, They are of the same size 
as the plates and carefully finished in sepia. He left over fifty of 
these to the National Galler\\ The issue of the Liber began in 
1807 and continued at irregular intervals till 1819, when it stopped 
at the fourteenth number. Turner had resolved to manage the 
publishing busine.ss himself, but in this he vs^as not very .successful. 
He soon quarrelled with his engraver, F. C. Lewis, on the ground 
that he had raised his charges from five guineas a plate to eight. 
He then employed Charles Turner, who agreed to do fifty plates 
at the latter sum, but, after finishing twenty, he too wished to 
raise his price, and, as a matter of course, this led to another 
quarrel. Reynolds, Dunkarton, Lupton, Say, Dawe and other 
engravers were afterwards employed— Turner himself etching 

’ This spirit of rivalry showtrd itself early in his career. He began 
by pitting himself against his contemporaries, and afterwards, when 
his powers were more fully developed, against some of the old 
masters, notably Vandervelcfe and Claude. During these year,s, while 
lie kept up a constant rivalry with artists living and dead, he was 
continuing his study of nature, and, while seemingly a mere follower 
of the ancients, was accumulating that store of knowledge which 
in after years he was to use to such purpose. 


and mezzotinting some of the plates. Each part of the Liber 
contained^ five plates, the subjects,^ divided into “historical,” 
“ pastoral,” “ marine,” &c., embracing the whole range of land- 
scape art. Seventy -one plates in all were published (including 
one as a gift of the artist to his .subscribers); ten other plates — 
more or less completed — intended for the fifteenth and sixteenth 
numbers were never published, the work being stopped for want 
of encouragement. Absence of method and business habits may 
account for this. Turner is said to have got up the numbers in 
his own house with the help of a female servant, The plates, 
which cost the subscribers only five shillings apiece, were so little 
esteemed that in the early quarter of the 19th century they w'ere 
somet imes used for lighting fires. So much has fashion, or public 
taste, changed since then that a fine proof of a single plate has. 
sold for £210. The merit of the plates is unequal; some — for 
example, “ Solway Moss,” “ Inverary Pier,” “ Hind Head Hill,” 
“ Ben Arthur,” “ Rizpah/’ “ Junction of the Severn and Wye ” 
and“ Peat Bog are of great beauty, while a few are compara- 
tively tame and uninteresting. Among the unpublished plales 
“ Stonehenge at Daybreak,” “ The Stork and Aqueduct,” “ The 
Via Mala,” “ Crowhurst,” and “Moonlight off the Needles” take a 
high place. Liber shows strong traces of the influence of Cozens 

and Girtin, and, as a matter of course, of Claude. In most of the 
designs the predominant feeling is serious; in not a few, gloomy, 
or even tragic. A good deal has been written about Turner’s 
intention, and the “ lessons ” of the Liber studiorum. Probably 
his only intention in the beginning was to show what he could do, 
to display his art, to rival Claude, perhaps to educate public taste, 
and at the .same time make money. If lessons were intended they 
might have been better conveyed by words. “ Silent always with 
a bitter silence, disdaining to tell his meaning”— such is Ruskiir s 
explanation ; but surely Turner had little reason for either silence 
or contempt because the public failed to see in landscape art the 
means of teaching it great moral lessons. The plates of the Liber 
contain an almost complete epitome of Turner’s art. It is sup- 
posed that his original intention had been that the Liber should 
consist of one hundred plates, and drawings for that number exist, 
but there was no public demand for them. Already in this work 
arc seen strong indications of one of his most remarkable charac- 
teristics— a knowledge of the principles of structure in natural 
objects : mountains and rocks arc drawm, not with topographical 
accuracy, but with what appears like an intuitive feeling for 
geological formation; and trees have also the same exprc.ssion of 
life and growth in the drawing of stems and branches. This 
instinctive feeling in Turner for the principles of organic structure 
is treated of at considerable length in the fourth volume of Modern 
Painters^ and Turner is there contrasted with (!laude, Poussin, 
and some of the Dutch masters, greatly to their disadvantage. 

After 1797 Turner was little concerned with mere topo- 
graphical facts : his pictures might be like the places represented 
or not; much depended on the mental impression produced 
by the scene. He preferred to deal with the spirit, rather than 
with the local details of places. A curious example of the reason^ 
ableness accompanying his exercise of the imaginative faculty 
is to be found in his creations of creatures he had never seen, as. 
for example, the dragon 2 in the “ Garden of the Hesperides” and 
the python in tiie “ Apollo,” exhibited in i8ii. Both these 
monsters are imagined with such vividness and reality, and the 
.sense of power and movement is so completely expressed, that 
the .spectator never once thinks of them as otherwise than repre- 
sentations of actual facts in natural history. It needs but a little 
comparison to discover how far Turner surpassed all his con- 
temporaries, as well as all who preceded hini, in these respects. 
The imaginative faculty he possessed was of the highest order 
and it was further aided by a memory of the most retentive! 

* “ The strange unity of vertebrated action and of a true bony 
contour, infinitely varied in every vertebra, with this glacial outline, 
together with the adoption of the head of the Ganges crocodile, the 
fish-eater, to show his sea descent (and this in the year 1806, when 
hardly a single fossil saurian skeleton existed within Turner's reach), 
renders the whole conception one of the most curious exertions of the 
imaginative intellect with which I am acquainted in tlie arts ” 
{Ruskin, Mod, Painters, v. 313). 
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and unerring kind. A good illustration of this may be seen at 
Farnley Hall in a drawing of a '' Man-of-War taking in Stores.** 
Some one, who had never seen a first-rate, expressed a wish to 
know what it looked like. Turner took a blank sheet of paper 
one morning after breakfast, outlined the ship, and finished the 
drawing in three hours, young Fawkes, a son of the house, 
sitting beside him from the first stroke to the last. The size 
of this drawing is about i6in. by ii in. Ruskin thus describes 
it : — 

*' The hull of a first-rate occupies nearly one half of tlie picture 
to the right, her bows toward the spectator, seen in sharp pcrsj)uctive 
irom stem to stern, with all her port-holes, guns, anchors and lower 
rigging elaborately detailed, two other ships of the line in the middle 
dfstance drawn with equal precision, a noble breezy sea, full of 
delicate drawing in its waves, a store ship beneath the hull of the 
larger vessel and several other boats, and a complicated cloudy sky, 
all drawn from memory, down to the smallest rope, in a drawing- 
room of a mansion in the middle of Yorkshire.’* 

About the year i8ii Turner paid his first visit to Devonshire, 
the county to which his family belonged, and a curious glimpse 
of his simple manner of life is given by Redding, who accom- 
panied him on some of his excursions. On one occasion they 
spent a night together in a small road-side inn. Turner h iving 
a great desire to see the country around at sunrise. 

“ Turner was content with bread and cheese and beer, tolerably 
good, for dinner and supper in one. In the little sanded room we 
conversed lyy tho light of an atrimuateci candle and some aid from 
the moon until nearly midnight, when Turner laid his head upon 
the table and was soon fast asleep. Three or four hours’ rest was 
tlius obtained, and we went out as soon as the sun was up to explore 
the surrounding neighbourhood. It was in that early morning 
Turner made a sketch of the picture ’Crossing the Brook.’ ” In 
another excursion to Borough Island, the morning was squally 
and the sea rolled boisterously into the Sound. Off Stakes Point 
it became stormy; our Dutch boat rode bravely over the furrow\s. 
Two of the party were ill. Turner was all the while quiet, watching 
the troubled scene. Bolt Head, to seaward, against which the 
waves broke with fury, seemed to absorb his entire notice, and he 
scarcely .spoke a syllabic. While the ftsli were getting ready Turner 
mounted nearly to the highest point of the island rock, and saemed 
writing rather than drawing. Tlie wind was almost too violent for 
cither jHirpose.” 

This and similar incidents show how careless of comfort 
Turner was, and how devoted to his art. The tumult and 
discomfort by which he was surrounded could not distract 
his powers of observation; and some thirty years later there 
is still evidence of the same kind. In the catalogue of the 
exhibition of 1842 one of his picture.^ bears the following title, 
“ Snow-Storm : steam-boat off a harbour\s mouth making 
signals in shallow water, and going by the lead. The author 
was in that storm the night the ‘ Ariel * left Harwich.*’ 

From 1813 till 1826, in addition to his Harley Street re.sidence. 
Turner had a country house at Twickenham. He kept a boat 
on the river, also a pony and gig, in which he used to drive about 
the neighbouring country on sketching expeditions. The pony, 
for which Turner had a great love, appears in his well-known 
" Frosty Morning ’* in the National Gallery. He appears to have 
had a great affection for animals, and one instance of his tender- 
ness of heart is given by one who often joined him in the amuse- 
ment of fishing, of which Turner was very fond. ** I was often 
with him when fishing at Petworth, and also on the banks of 
the Thames. His success as an angler was great, although 
with the worst tackle in the world, Every fish he caught he 
showed to me, and appealed to me to decide whether the size 
justified him to keep it for the table or to return it to the river; 
his hesitation was often almost touching, and he always gave the 
prisoner at the bar the benefit of the doubt.” 

In 1813 Turner commenced the series of drawings, forty in 
number, for Cooke’s Southern Coast. This work was not 
completed till 1826. The price he at first received for these 
drawings was £7, los. each, afterwards raised to £13, 2s. 6d. 

" Crossing the Brook ” appeared in the Academy of 1815. H 
may be regarded as a typical example of Turner’s art at this 
period, and marks the transition from his earlier .style to that 
of his maturity. It represents a piece of Devonshire scenery, 
ft view on the river Tamar. On the left is a group of tall pine- 
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trees, beautifully designed and drawn with great skill and know- 
ledge of structure; in the foreground a couple of children, with 
a dog carrying a bundle in its mouth across the brook; and 
beyond, a vast expanse of richly-wooded country, with glimpses 
of a winding river, an old bridge, a mill, and other buildii^s, 
and, in the far distance, the sea. Both in design and execution 
this work is founded upon Claude. Some critics consider it 
one of Turner’s greate.st works; but this is open to question.’ 
It can hardly be called a work in full colour : it is limited to 
greys and quiet greens for the earth and pale blues for the sky, 
It is a sober but very admirable picture, full of diffused daylight, 
and in the painting of its distance better tlian any master wnu 
had preceded him. The fascination of the remote, afterwards 
so distinctive an element in Turner’s pictures, shows itself here. 
Perhaps nothing tests the powers or tries the skill of the land- 
scape painter more severely than the representation of distant 
effects. They come and go so rapidly, are often in a high key 
of light and colour, and so full of mystery and delicacy, that 
anything approaching to real imitation is impossible. Only 
the most retentive memory and the most sensitive and tender 
feeling will avail. These qualitic.s Turner possessed to a remark- 
able degree, and as his powers matured there was an ever- 
increasing tendency in his art to desert the foreground, where 
thing.s were definite and clear, in order to dream in the infinite 
suggesliveness and space of distances. Dido Building Carthage” 
also belongs to this period. It hangs beside the Claudes in the 
National Gallery. It pertains to the old erroneous school of 
historical painting. Towering masses of Claudesque architec- 
ture piled up on either side, porticoes, vestibules and stone 
pines, with the sun in a yellow sky, represent the Carthage of 
Turner’s imagination. With all its faults it is still the finest 
work of the class he ever painted. Carthage and its fate had a 
strange fascination for him. It is said that he regarded it as a 
moral example to England in its agricultural decline, its increase 
of luxury, and its blindness to the insatiable ambuion of a power- 
ful rival. He returned again to this theme in 1817, when he 
exhibited his Decline of the Carthaginian Empire : Hostages 
J^eaving Carthage for Rome ” — a picture which Ruskin describes 
as “ little more than an accumulation of academy student’s 
outlines coloured brown.” 

In i8t8 Turner was in Scotland making drawings for the 
Provincial Antiquities^ for which Sir Walter Scott supplied the 
letterpress, and in 1819 he visited Italy for the first time. One 
of the results of this visit was a great change in his style, and 
from this time his works became remarkable for their colour. 
Hitherto he had painted in browns, greys and blues, using red 
and yellow sparingly. He had gradually been advancing 
from the sober grey colouring of Vandervelde and Ruysdael to 
the mellow and richer tones of Claude. His works now begin to 
show a heightened scale of colour, gradually increasing in richness 
and splendour and reaching its culminating point in such 
works as the Ulysses,” Childe Harold’s Pilgrimage/* The 
Golden Bough,” and “ The Fighting Tlm< 5 raire.” All 
these works belong to the middle period of Turner’s 
art (1829-1839), w^hen his powers were entirely developed 
and entirely unabated. Much of his most beautiful work 
at this period is to be found in his water-colour drawings : those 
execTuted for Whitaker’s History of Richmondshire (1819-1821), 
for Cooke’s Southern Coast (1814-1826), for The Rivers of 
England {j%2^)y for England and (1829-1838), Provincial 
Antiquities (1826), Rogers’s (1830), Scott’s (1834), 
and The Rivers of France (1833-1835) are in many instances 
of the greatest beauty. Of the Richmondshire drawings Ruskin 
says, “ The foliage is rich and marv'ellous in composition, the 
rock and hill drawing insuperable, the skies exquisite in complex 
form.” 

But perhaps one of the greatest services Turner rendered 
to the art of England was the education of a whole school of 

* ” Crossinj^ the Brook ** was a ^jreat favourite with Turner. It 
was painted for a patron, who, dissatisfied with it, left it on the 
painter’s hands. The price asked (;f5oo) seems to have been part of 
the objection. Turner subsequently refused an offer of £1^00 for it. 



47 * 


TOrNER, J. Mi 


engravers. His best qualities as a teacher came from the union 
of strength and delicacy in his workj subtle and delicate tonality 
was almost a new element for the engraver to deal with, but with 
Turner’s teaching and careful supervision his engravers by degrees 
mastered it more or less successfully, and something like a new 
development of the art of engraving was the result. No better 
proof can be found of the immense advance made than by 
comparing the work of the landscape engravers of the pre- 
Tumerian period with the work of Miller, Goodall, Willmorc, 
Cooke, Wallis, Lupton, C. Turner, Brandard, Cousen, and others 
who worked under his guidance. The art of steel engraving 
reached its highest development in England at this time. 
Rogers’s Italy (1830) and his Poems {iS ^4) contain perhaps the 
most beautilul and delicate of the many engravings executed 
a^fter Turner’s drawings. I'hey are vignettes,^ a form of art 
w^hich Turner understood better than any artist ever did 
before—perhaps, we might add, since. The Alps at Daybreak,” 

Columbus Discovering Land,” and Datur Hora Quieti ” 
may be given as examples of the finest. 

In 1828 Turner paid a second visit to Italy, this time of 
considerable duration, on the way visiting Nimes, Avignon, 
Marseilles, Genoa, Spezzia and Siena, and in the following year 
he exhibited the Ulysses Deriding Polyphemus,” now in the 
National Galler}\ It marks the beginning of the central and 
best period of Turner’s power. This work is so well known ii.it 
description is hardly needed. The galley of Ulysses occupies 
the centre of the picture; the oars are being thrust out and the 
sailors flocking up the masts to unfurl sail, while Ulysses waves 
the blazing oli\'e tree in defiance of the giant, whose huge form 
is seen high on the cliffs above; and the sliadowy horses of 
Phoebus are traced in the slanting rays of the rising sun. The 
impression this picture leaves is one of great power and splendour. 
The painting throughout is magnificent, especially in the sky. 
Leslie speaks of it as ** a poem of matchless splendour and 
beauty.” From this period onward till about 1840 Turner’s 
life was one of unceasing activity. Nothing is more astonishing 
than his prodigious fertility; he rose early, worked from morning 
till night, entirely absorbed in his art, and gradually became more 
and more solitary and isolated. Between 1829 and 1839 he sent 
fifty-five pictures to the Royal Academy, painted many others 
on private commission, made over four hundred drawings for 
engravers, besides thousands of studies and sketches from nature. 
His industry accounts for the immense quantity of work he 
left behind him. There is not the .slightest evidence to show 
that it arose from a desire to make money, which he never cared 
for in comparison with his art. He has been accused, perhaps 
not without some cause, of avarice and meanness in his business 
dealings, and many stories are told to his discredit. But in 
private he often did generous things, although owing to his 
reserved disposition his virtues were known only to a few. His 
faults on the other hand — thanks to the malice, or jealousy, 
of one or two individuals — ^were freely talked about and, as a 
matter of course, greatly exaggerated. ** Keep it, and send 
your children to school and to church,” were the words with 
which he declined repayment of a considerable loan to a poor 
drawing-master’s widow. On another occasion, when interrupted 
in his work, he roughly chid and dismissed the applicant, a 
poor woman; but she had hardly left his door before he followed 
her and slipped a £5 note into her hand. His tenants in Harley 
Street were in arrears for years, but he would never allow his 
lawyer to distrain; and if further proof of his generosity were 
needed his great scheme for bettering the condition of the 
unfortunate in his own profession should suffice. On one 
occasion he is known to have taken down a picture of his 
own from the walls of the Academy to make room for that of 
an unknown artist. 

^ Of all the artists who ever lived I think it is Turner who treated 
the vignette most exquisitely, and, if it were necessary to find some 
particular reason for this, 1 should say Uiat it may have been because 
there w^ nothing harsh or rigid in his |;eniu8, that forms and colours 
melted into each other tenderly in his dream-world, and that his 
sense of gradation was the most delicate ever possessed by man " 
(Hamerton). 


'fhe first of Turner’s Venetian pictures Bridge of Sighs, 
Ducal Palace and Custom House, Venice, Canalctti Painting ”) 
appeared in the Academy in 1833. Compared with the sober, 
prosaic work of Canalctti, Turner’s pictures of Venice appear 
like poetic dreams. Splendour of colour and carelessness of 
form generally characterize them. Venice appeared to him 
** a city of rose and white, rising out of an emerald sea against a 
sky of sapphire blue.” Many of these Venetian pictures belong 
to his later manner, and some of them, The State Procession 
bearing Giovanni Bellini’s Pictures to the Church of the 
Redeemer ” (exhibited in the Royal Academy, 1841), ''The Sun 
of Venice Going to Sea ” (1843), " Approach to Venice ” (1844), 
and " Venice, Evening, Going to the Ball ” (1845), to his 
latest. As 1 urner grew older his love of brilliant colour and 
light became more and more a characteristic. In trying to 
obtain these qualities he gradually fell into an unsound meUiod 
of work, treating oil as if it had been water-colour, using both 
indiscriminately on the same canvas, utterly regardless of the 
result. Many of his finest pictures are already in a ruined 
state, mere wrecks of wliat they once were. 

" The Fighting T6meraire Tugged to her Last Berth to be 
Broken Up ” was exhibited in the Academy of 1839. By many it 
is considered one of his finest works. Turner had all his life 
been half a sailor at heart : he loved the sea, and shipping, and 
sailors and their ways; many of his best pictures are sea pieces; 
and the old ships of Collingwood and Nelson were dear to him. 
Hence the pathetic feeling he throws around " The Fighting T6m6- 
raire.” The old three-decker, looking ghostly and wan in the 
evening light, is slowly towed along by a black, fiery little steam 
tug— a contrast suggesting the passing away of the old order 
of things and the advent of the new; and behind the sun sets 
red in a thick bank of smoke or mist. " The Slave Ship,” another 
important sea picture, was exhibited in the following year, 
and in 1842 " Peace : Burial at Sea,” commemorative of Wilkie. 

Turner had now reached his sixty-seventh year, but no very 
marked traces of declining power are to be seen in his work. 
Many of the water-colour drawings belonging to this period are 
of great beauty, and, although a year or two later his other 
powers began to fail, his faculty for colour remained unimpaired 
almost to the end. He paid his last visit to the Continent in 
1843, wandering about from one place to another, and avoiding 
his own countrymen, an old and solitary man. At his house in 
Queen Anne Street they were often ignorant of his whereabouts 
for months, as he seldom took the trouble to write to any one* 
Two years later (1845) his health gave way and with it both 
mind and sight began to fail. ^ The works of his declining period 
exercised the wit of the critics. Turner felt these attacks 
keenly. He was naturally kind-hearted and acutely sensitive 
to censure, " A man may be weak in his age,” he once remarked, 
” but you should not tell him so.” 

Mttr 1845 8»11 the pictures shown by Turner belong to the 
period of decay — mere ghosts and shadows of what once had 
been. In 1850 he exhibited for the last time. He had given 
up attending the meetings of the Academicians; none of his 
friends had seen him for months; and even his old house- 
keeper had no idea of his whereabouts. Turner’s mind 
had evidently given way for some time, and with that love of 
secrecy which in later years had grown into a passion he had gone 
away to hide himself in a corner of London. He had settled 
as a lodger in a small house in Chelsea, overlooking the river, 
kept by his old Margate landlady, Mrs Booth. To the children 
in the neighbourhood he was known as ” Admiral Booth.” 
His short, sailor-like figure may account for the idea that be 
was an impoverished old naval officer. He had been ill for some 
weeks, and when his Queen Anne Street housekeeper at last 
discovered his hiding-place she found him sinking, and on the 
following day, the 19th of December 1851, he died. He was 
buried in St Paul’s Cathedral, in deference to a wish he had 
himself expressed. He left the large fortune he had amassed 
(about £140,000) to found a charity for the ” maintenance and 
support of male decayed artists, being bom in England, and of 
English parents oxlly, and of lawful issue*” His pictures he 
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bequeathed to the nation, on con<fition that they were exhibited 
in rooms of their own, and that these rooms were to be called 
** Turner’s Gallery.” The will and its codicils were so confused 
that after years of litigation, during which a large part of the 
money was wasted in legal expenses, it was found impossible 
to decide what Turner really wanted. A compromise was effected 
in which the wishes of ever^^body, save those of the testator, 
were consulted, his next-of-kin, whom he did not mean to get 
a single farthing, inheriting the bulk of his property. The 
nation got all the pictures and drawings, and the Royal 
Academy £20,000, 

If Turner had died early his reputation as an artist would have 
been very different from what it ultimately became. He would 
not have been recognized as a colourist. It was only after the 
year 1820 that colour began to assert itself strongly in his work. 
He painted for many a year in greys and greens and browns, 
went steadily through “ the subdued golden chord,” and painted 
yellow mists and suns rising through vapour; but as time went 
on that was no longer enough, and he tried to paint the sun in 
his strength and the full glories of sunshine. The means at the 
painter’s disposal are, however, limited, and Turner, in his 
efforts after brilliancy, began to indulge in reckless experiments 
in colour. He could not endure even the slightest restraints 
which technical limitations impose, but went on trying to paint 
the unpaintable. As a water-colour painter Turner stands 
pre-eminent ; he is unquestionably the greatest master in that 
branch of art that ever lived. If his work is compared with that 
of Barrett, or Varley, or Cozens, or Sandby, or any of the earlier 
masters, so great is Turner’s superiority that the art in his 
hands seems to be lifted altogether into a higher region. 

In 1843 a champion, in the person of John Ruskin, arose to 
defend Turner against the unjust and ignorant attacks of the 
press, and what at first was intended as a “ short pamphlet, 
reprobating the manner and style of these critics,” grew into the 
five volumes of Modern Painters, Ruskin employed all his 
eloquence and his great critical fjiculty to prove how immeasur- 
ably superior Turner was to all who liad ever gone before, 
hardly restricting his supremacy to landscape art, and placing 
him among the ** seven supreme colourists of the world.” 

Like mo.st men of note, Turner had his enemies and 
detractors, and it is to be regretted tliat so many of the 
stories they set in circulation against his moral character 
should have been repeated by one of his biographers, who 
candidly admits having '^spared none of his faults,” and 
excuses himself for so doing by what he hopes ” is his 
'' undeviating love of truth.” The immen.se quantity of work 
accomplished by Turner during his lifetime, work full of the 
utmost delicacy and refinement, proves the singularly fine 
condition of his nervous system, and is perhaps the best 
answer that can be given to the charge of being excessively 
addicted to sensual gratification. In his declining years he 
possibly had recourse to stimulants to help his failing powers, 
but it no means follows that he went habitually to excess 
in their use. He never lo.st an opportunity of doing a kind- 
ness, and under a rough and cold exterior there was more 
good and worth hidden than the world imagined. During 
the ten years I knew him,” says Ruskin, ” years in which he 
was suffering most from the evil-speaking of the world, I 
never heard him say one depreciating word of any living man 
or man’s work ; I never saw him look an unkind or blameful 
look; I never knew him let pass, without sorrowful remon- 
strance, or endeavour at mitigation, a blameful word spoken 
by another. Of no man, but Turner, whom I have ever known 
could I say this.” Twice during his earlier days there are 
circumstances leading to the belief that he had the hope of 
marriage, but on both occasions it ended in disappointment, 
and his home after his father died was cheerless and solitary. 

Two biographies of Turner have been written, one by Thombury, 
the other by P. G. Hamerton. The work of tlic latter deserves the 
highest commendation; it gives a clear and consistent history of the 
fpeat artist, and is characterized by refined thought and critical 
insight. An excellent little book by W. ^smo Monkhouse may alsO' 
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be noticed. Books upon Turner coitiiilue td appear, although it is 
scarcely to be expected that they can add to the facts already known 
about liim. , Turner and Ruskin, an exposition of the work of Turner 
from the writings of Ruslan, edited with a biographical note on 
Turner by Frederick Wedmore, in two volumes, with ninety-one 
illustrations, was published by George Allen in 1900. Perhaps the 
most important recent work upon his art is Sir Waller Armstrong's 
Turner (1901). which deals at considerable length with the events of 
his life, and with his pictures in oil and his drawings in water-colour. 
It also gives so far as possible a list of his oil pictures, and for the 
first time a pretty full list of his water-colours, although the great 
painter's works in both media arc so numerous that it would be 
impossible to say that either is complete. See also J, M, W. Turner, 
by W. L. Wyllie, A.K.A. (1905). The great authority on the Liber 
Studiofum is W. G. Rawlinson (Turners Liber Studiorum, 2m\ ed., 
I gob). (G. Ke.) 

TURNER, NAT (1800-1831), the negro leader of a slave 
insurrection in Virginia, known as the ” Southampton Insur- 
rection,” was born in Southampton county, Virginia, in 1800. 
From his childhood he claimed to sec visions and hear voices, 
and he became a Baptist preacher of great influence among the 
negroes. In 1828 he confided to a few companions that a 
voice from heaven had announced that ” the last shall be first,’' 
which was interpreted to mean that the slaves should control. 
An insurrection was planned, and a solar eclipse in February 1831 
and peculiar atmospheric conditions on the 13th of August were 
accepted as the signal for beginning the work. On the night of 
the 2 1 St of August 1831, with seven companions, he entered the 
home of his master, Joseph Travis, and mi rdered the inmates. 
After securing guns, horses and liquor they visited other houses, 
sparing no one. Recruits were added, in some cases by compul- 
sion, until the band numbered about sixty. About noon on 
the 22nd they were scattered by a small force of whites, hastily 
gathered. Troops, marines and militia were hurried to the scene, 
and the negroes were hunted down. In all thirteen men, 
eighteen women, and twenty-four children had been butchered. 
After hiding for several weeks Nat was captured on the 30th of 
October and was tried and hanged, having made, meanwhile, 
a full confession. Nineteen of his associates were hanged and 
twelve were sent out of the state. The insurrection, which was 
attributed to the teachings of the abolitionists, led to the 
enactment of stricter slave codes. 

See S. B. Weeks, “ Slave Insurrections in Virginia,” in Magazine 
q! American History, vol. xxxi. (New York, 1891), and W. S. Drewry, 
The Southampton Insurrection (Washington, 1900). 

TURNER, SHARON (1768-1847), English historian, was bora 
in Pentonville, London, on the 24th of September 1768. His 
parents came from Yorkshire. He was educated at a private 
school kept by Dr Davis in Pentonville, and was articled to a 
solicitor in the Temple in 178.3, and when his master died in 
1789 he continued the business. He remained in business at 
first in the Temple, and later in Red Lion Square till 1829, when 
failing health compelled him to retire. He settled for a time 
at Winchmore Hill, but afterwards returned to London, and died 
in his son’s house on the 13th of February 1847. In early 
boyhood he had been attracted by a translation of the ” Death 
Song of Ragnar l4odbrok,” and was led by this boyish interest to 
make a study of early English histoiy in Anglo-Saxon and Ice- 
landic sources. He devoted all the time he could spare from his 
business to the study of Anglo-Saxon documents in the British 
Museum. The material was abundant and had hitherto been 
neglected. When the first volume of his History of England 
from the earliest times to the Norman Conqttesi appeared in 1799, 
it was at once recognized as a work of equal novelty and value. 
The fourth volume appeared in 1805. He also published a 
continuation (History of England during the Middle Ages), a 
Modern History of England, a Sacred History of the World, and 
a volume on Richard 111 , (1845), l^he author of 

pamphlets on the copyright laws (1813). 

His son, Sydney Turner (18x4-1879), educated at Trinity 
College, Cambridge, took orders, was known as a strong 
partisan of reformatory schools, and died rector of Hempstead 
m Gloucestershire. 

TURNBRi WILLIAM (d. 156S), English divine, botanist and 
physician, was bom at Morpeth in Northumberland, and was 
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educated at Pembroke Hall, Cambridge, where he was elected 
junior fellow in 1530. He learnt Greek from Nicholas Ridley, 
and, hearing Hugh Latimer preach, threw in his lot with the 
new faith. In 1538 he published his Libellus de re herbaria, 
and in 1540 set out to preach in different places. For doing 
this without a licence he suffered imprisonment, and on his 
release travelled in Holland, Germany, Italy and Switzerland, 
always increasing his knowledge of botariy and medicine, 
collecting plants, and writing books on religion which were so 
popular in England that they were forbidden by proclamation 
in July 1546. On the accession of Edward VI. he became 
chaplain and physician to the duke of Somerset and in 1550 
prebendar)' of York. In November 1550 he was made dean of 
Wells, but in 1553 was deprived, and during Queen Maiy's 
reign lived at various places in Germany, mostly along the Rhine. 
Returning to England in 1 558 he regained his deanery, and did 
all he could to disparage episcopacy and ceremonial, and to 
bring the Anglican Church into conformity with the Reformed 
Churches of Germany and Switzerland. On the complaint 
of his bishop, Gilbert Berkeley, he was suspended for Noncon- 
formity in 1564. He passed his last days in Crutched Friars, 
London, and died on the 7th of July 1568. Turner was a sound 
and keen botanist, and introduced lucerne into England. He 
'wa.s a racy WTitcr, a man of undoubted learning, and a vigorous 
controversialist. 

TURNHOUT, a town of Belgium, in the province of Antwerp, 
26 m. N.E. of that city. Pop. (1904), 22,162. It carries on an 
active industry in cloth and other manufactures. There is a 
breeding establishment for leeches. The hotel de yille was 
formerly a palace of the dukes of Brabant. Two miles west 
of Turnhout is the curious penal or reformatorv* colony of 
Merxplas (pop. in 1904, 2827). The system of this establish- 
ment is to allow certain approved prisoners to follow their 
usual occupations within a defined area. The persons detained 
have complete liberty of movement, subject to the two condi- 
tions that they are under the supervision of guardians and are 
not allowed to cross the boundaries of the settlement. They 
also wear a distinct dress, and each prisoner bears a number. 

TURNIP, Brassica campestrU, var, Rapa, a hardy biennial, 
found in cornfields in various parts of England. It has been 
cultivated from a remote period for its fleshy roots. The tender 
growing lops are also used in spring as a green vegetable. The 
so-called “ root ” is formed by the thickening of the primary 
root of the seedling together w'ith the base of the young stem 
(hypocotyl) immediately above it. The great mass of the 
** root ” consists of soft ** wood ” developed internally by the 
cambium layer and composed mainly of thin-walled, unlignified, 
wood-parenchyma. The stem remains short during the first 
year, the leaves forming a rosette-like bunch at the top of the 

bulb they are grass-green and bear rough hairs. In the 
second season the bud in the centre of the rosette forms a strong 
erect branched stem bearing somewhat glaucous smooth leaves. 
The stem and branches end in corymbose racemes of small, 
bright yellow flowers, which are succeeded by smooth, elongated, 
short-beaked pods. 

The varieties of turnip are classified according to their shape 
as (i) long varieties, with a root three or more times as long as 
broad ; (2) tankard or spindle-shaped varieties, with a root about 
twice as long as broad; (3) round or globe varieties, with an 
almost spherical root ; (4) flat varieties, with a root broader than 
long; there are al.so many intermediate forms. Turnips are also 
grouped according to the colour of the upper part of the root 
which comes above ground, and according to the colour of the 
flesh, which is white or yellow. The yellow-fleshed varieties, 
many of which are probably hybrids between the turnip and 
swede, are more robust, of slower growth and superior feeding 
value to the white-fleshed turnips, and are less injured by frost. 

The swede-turnip, Brassica campestris, var. Napo~brassica, 
differs from the turnip proper in having the first foliage-leaves 
glaucous, not grass-green, in colour, and the later leaves smooth j 
and glaucous; the root bears a distinct neck with well-marked 
leaf-scars, the flesh is yellow or reddish-orange, firmer and more { 
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nutritious, and the roots keep much better during winter. The 
flowers -are larger and buff-yellow or pale orange in colour, and 
the seeds arc usually larger and darker than in the turnip. 

Turnips should be grown in a rich friable sandy loam, such as will 
produce medium-sized roots without much aid from the manure heap, 
and are better flavoured if grown in fresh soil. In light dry soils 
well decomposed hotbed or farmyard manure is the best that can 
be used, but in soils containing an excoi*s of organic matter. l)one 
dust, superphosphate of lime, wood-ashes or guano, mixed with 
light soil, and laid in the drills bidorc sowing the seed, are bene 
ficial by stimulating the young plants to gc*t quickly into rough 
leaf, and thus to grow out of reach of the so-called turnip fly or turnip 
flea (Phyllotreta), To get rid of this pest, it has been found beneficial 
to dust the plants with quicklime, and also to draw over the young 
plants nets smeared with .some sticky substance like treacle, by which 
large numbers will be caught and destroyed. It has been also recom- 
mended as a palliative to sow thick in order to allow for a percentage 
of loss from this and other causes, but this is inadvisable, as over- 
crowding is apt to render the plants weak. As a preventive, gas- lime 
may be scattered over the surface after the seed has be en sown. Lime 
is also effective against the disease known as “ finger and toe " (q.v.). 

The first sowing should be made on a warm border, with the pro- 
tection of a frame or matted hoops, in January or February; the 
second on a well- sheltered border in March, after which a sowing 
once a month will generally suffice. In May and June the plot 
should be in a cool, moderately shaded position, lest the plants 
should suffer from drought. The principal autumn and winter 
sowings, which are the most important, should be made aliout the 
end of June in the northern districts, and in the beginning of July in 
w^armer districts ; a small sowing may be made at the end of August 
to come in before the spring-sown crojis are ready. If the weather 
is showery at the time of sowing, the seed speedily germinates, and 
the young plants should be kept growing quickly by watering with 
rain or pond water and by surface stirrings. The drills for the 
earliest sorts need not be more than 15 in. apart, and the plants 
may be left moderately thick in the row; the late crops should have 
at least 2 ft. between the rows, and be thinned to 12 in. in the row, 
a free circulation of air about them being very important in winter. 
As a provision against prolonged periods of severe weather it has 
been recommended to lay the finest roots in rows, covering them well 
with soil, and leaving intact the whole of the foliage. The very latest 
sown crops of half-grown roots will prolong the supply until the 
earliest spring-sown crops arc fit for use. 

TURNPIKE, a pike or pointed bar or stake which turns or 
revolves, hence the name given to a form of barrier consisting of 
three or more horizontal bars, with one end sharpened, revolving 
on a pivot. Such harriers were used across roads, and, when tolls 
were exacted from passengers along highways to raise the money 
for the upkeep of the roads, the name, though not the form, was 
given both to the toll-gates set up at different places where the 
tolls were collected, and to the highways repaired under the 
s>\stem (see Highway). . , 

A ** turnstile,'' consisting of a vertical post with projecting, 
revolving arms, is another form of barrier, placed by the side of a 
gate across a road, or across a path, to prevent the passage of all 
except foot passengers, or at the entrance to any building, park or 
other place as a means of controlling the admission of people, of 
collecting admission money and the like. 

TURNSTONE, the name long given 1 to a shore-bird, from its 
habit of turning over with its bill such stones as it can to seek its 
food in the small crustaceans or other animals lurking beneath 
them. It is the Tringa interpres ^ of Linnaeus and Strepsilas 
interpres of most later writers, and is remarkable as being perhaps 
the most cosmopolitan of birds ; for, though properly belonging to 
the northern hemisphere, there is scarcely a sea-coast in the world 
on which it may not occur: it has been obtained from Spitzbergen 
to the Strait of Magellan and from Point Barrow to the Cape of 
Good Hope and New Zealand— examples from the southern 
hemisphere being, however, almost invariably in a slate of 
plumage that shows, if not immaturity, yet an ineptitude for 
reproduction. It also, though much less commonly, resorts 

’ The name seems to appear first in F. Willuf^by^ Ornithologia 
(p, 2’^i) in 1076; but he ^ave as an alias that of Sea- Dottrel, under 
which name a drawing, figured by him (pi. 58), was sent to him by 

Sir Thomas Browne. ^ ^ ^ ...1 

2 Linnaeus (Oel. och Gothlrndska Resa, p. 2x7), who first met with 
this bird on the island of Gottland (July i, i74*)f under the 
mistaken belief that it was there called Tolk interpres)* But 
that name properly belongs to the Redshank (j.v.), from the 
cry of warning to other animals that it utters on the approach ox 
danger. 
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to the margins of inland rivers and lakes; but it is very rarely 
seen except near water, and salt water for preference. 

The turnstone is about as big as an ordinary snipe; but, 
compared with most of its allies of the group Limi'colae, to which 
it belongs, its form is somewhat heavy, and its legs are short. 
Still it is brisk in its movements, and its variegated plumage 
makes it a pleasing bird. Seen in front, its white face, striped 
with black, and broad black gorget attract attention as it sits, 
often motionless, on the rocks ; while in flight the white of the 
lower part of the back and white band across the wings are no 
less conspicuous even at a distance. A nearer view will reveal 
the rich chestnut of the mantle and upper wing-coverts, and the 
combination of colours thus exhibited suggests the term “ tor- 
toise-shell ” often applied to it— the quill-feathers being mostly 
of a dark brown and its lower parts pure white. The deeper tints 
are, however, peculiar to the nuptial plumage, or are only to be 
faintly traced at other times, so that in winter the adults — and 
the young always— have a much plainer appearance, ashy-grey 
and white being almost the only hues observable. From the fact 
that turnstones may be met with at almost any season in various 
parts of the world, and especially on islands as the Canaries, 
Azores, and many of those in the British seas, it has been inferred 
that these birds may breed in such places. In some cases this 
may prove to be true, but in most evidence to that effect is 
wanting. In America the breeding-range of this species has not 
been defined. In Europe there is good reason to suppose that it 
includes Shetland; but it is on the north-western coast of the Con- 
tinent, from Jutland to the extreme north of Norway, that the 
greatest number are reared. The nest, contrary to the habits of 
most l.»imicolae, is generally placed under a ledge of rock which 
shelters the bird from observation, ’ and therein are laid four egg.s 
of a light olive-green, closely blotched with brown, and hardly to 
be mistaken for those of any other bird. A second species of 
turnstone is admitted by some authors and denied by others. 
This is the 5 . melanocephalus of the Pacific coast of North 
America, which is on the average larger than S. interpres, and 
never exhibits any of the chestnut colouring. 

Though the genus Strepsilas seems to be rightly placed among the 
Charadriidae (see Plovbk), it occupies a somewhat abnormal position 
among them, and in the form of its short pointed beak and its 
variegated coloration has hardly any very near relative. (A. N.) 

TURNU MAGURELE, the capital of the department of Telcor- 
man, Rumania; 2^ m. N.E. of the confluence of the Olt and 
Danube, at the terminus of a branch railway. Pop. (1900), 8668. 
A ferr>’ plies across the Danube to the Bulgarian fortress of Nico- 
polis. I-arge quantities of grain arc shipped in lighters to Braila. 
There are some vestiges of a Roman bridge across the Danube, 
built {c. A.D. 330) by Constantine the Great. 

TURNU SEVERIN, the capital of the department of Mchcr 
dintzi, Rumania, on the main Walachian railway, and on the left 
bank of the river Danube, below the Iron Gates cataracts. Pop. 
(1900), 18,628. It is a modern commercial town, having a school 
of arts and crafts, several churches, and large government yards 
for the building of river steamers, lighters and tug-boats. There 
is a considerable trade in livestock, preserved meat, petroleum 
and cereals. The town, which was originally called Drobetae by 
the Romans, took its later name of Turris Severi, or the ** Tower 
of Severus,*' from a tower which stood on a small hill surrounded 
by a deep fosse. This was ‘built to commemorate a victory over 
ihe Quadi and Marcomanni, by the Roman emperor Severus 
(a.d. 222-235). Near Turnu Severin are the remains of the cele- 
brated Trajan^s bridge, the largest in the Roman Empire, built in 
A.D. 103 by the architect Apollodorus of Damascus. The river 
is about 4000 ft. broad at this spot. The bridge was composed of 
twenty arches supported by stone pillars, several of which are 
still visible at low water. 

TURPENTINE (in M. Eng. iurbentine, adapted through the 
0 . Fr. turbentine or terebentine from Lat. terebinthina, sc. resina, 
resin of the terebinth, Gr. rtpipivOo^ or ripfitvOo^), the oleo-resins 
which exude from certain trees, especially from some conifers — 

1 There is little external difference between the sexes, and the 
brightly contrasted colours of the hen-bird seem to require some 
kind of concealment. 


such as Pinus sylvestris — and from the terebinth tree, Pistacia 
terehinthus, L. It was to the product of the latter, now known 
as Chian turpentine, that the term was first applied. The tere- 
binth tree and its resin were well known and highly prized from 
the earliest times. The tree is a native of the islands and shores 
of the Mediterranean, passing eastward into Central Asia; but the 
resinous exudation found in commerce is collected in the island of 
Chios. Chian turpentine is a tenacious semi-fluid transparent 
body, yellow to dull brown in colour, with an agreeable resinous 
odour and little taste. On exposure to the air it becomes dry, 
hard and brittle. In their natural characters, turpentines are 
soft solids or semi-fluid bodies, consisting of resins dissolved in 
turpentine oil, the chief constituent of which is pinene. They are 
largely used in the arts, being separated by distillation into rosin 
or colophony (see Rosin), and oil or spirit of turpentine. 

Crude or common turpentine is the commercial name which 
embraces the oleo-resin yielded by several coni^^ ous trees, both 
European and American. The principal Europe ,n product, some- 
times distinguished as Bordeaux turpentine, is obtained from the 
cluster pine, Pinus Pinaster, in the Landes department of France. 
Crude turpentine is further yielded by the Scotch fir, P, sylvestris, 
throughout northern Europe, and by the Corsican pine, P. Laricio, 
in Austria and Corsica, in the United States the turpentine- 
yielding pines are the swamp pine, P. australis, and the loblolly, 
P. Taeda, both inhabiting Nortli and South Carolina, Georgia and 
Alaliama. Venice turpentine is yielded by the larch tree, Larix 
europaea, from which it is collected principally in Tirol. Sirass- 
burg turpentine is obtained from the bark of the silver fir; but it is 
collected only in .small quantities. Less known turpentines are 
obtained from the mountain pine, P. Pumilio, the stone pine. 
P. Cemhra, the Aleppo pine, P. halepensis, &c. The so-called Canada 
balsam t from Abies halsamea, is also a tnie tui'pentine. 

Oil of Turpentine, or Turps, as a commercial product is obtained 
from ail or any of the.se oleo-resins, but on a large scale only from 
crude or common turpentine. The essential oil is rectified by redis- 
tillation with water and alkaline carbonates, and the water which 
the oil carries over with it is removed by a further distillation over 
calcium chloride. Oil of turpentine is a colourless liquid of oily 
consistence, with a strong characteristic odour and a hot disagree- 
able taste. It begins to boil at about 1 55° C. , and its specific gravity 
is between O’^bo and 0'88o. I t rotates the plane of polarized light 
i)Oth to right and left in varying degrees according to its sources, 
the American product being dextrorotatory and the French laevo- 
rotatory. It is almost insoluble in water, is miscible with absolute 
alcohol and ether, and dissolves sulphur, phosphorus, resins and 
caoutchouc. On exposure to the air it dries to a solid resin, and 
absorbing oxygen gives off ozone — ^a reaction utilized in the disinfec- 
tant called " Sanitas.'* Agitated with successive quantities of sul- 
phuric acid and distilled in a current of steam, it yields terebenc, a 
mixture of dipentene and terpinene mainly, which is used in medicine. 
Chemically, oil of turpentine is a more or less complex mixture of 
hydrocarlions generically named terpencs (q,v,). Oil of turpentine 
is largely used in the preparation of varnishes and as a medium by 
painters in their flat ” cohmrs. 

Pharmacology and Therapeutics, — Oil of turpentine (Oleum 
terebinthinae) is administered internally as an anthelmintic to kill 
tapeworm. Applied externally it possesses, in higher degree than 
any of its fellows, the properties of the volatile oils. It acts as a 
rubefacient, an irritant and a counter-irritant. It is also an antisep- 
tic and, in small quantities, a feeble anaesthetic. It is absorbed by 
the unbroken skin. The drug is largely employed as a counter- 
irritant, the pharmacopoeial liniments being very useful applications. 
Such conditions as myalgia, bronchitis, *' chronic rheumatism and 
[ pleurisy are often reliev^ by its use. It may also be employed a.s a 
parasiticide in ringworm and similar conditions. 

In large doses oil of turpentine causes purging and may induce 
much haemorrhage from the bowel ; it should be combined with some 
trustworthy aperient, such as castor oil, when given as an anthel- 
mintic. It is readily absorbed unchanged and has a marked con- 
tractile action upon the blood vessels. This gives it the rare and 
valuable property of a remote haemostatic, erroneously supposed to 
be possessed by so many useless drugs. It must not be used to 
check haemorrhage from the kidneys (haematuria) owing to its irri- 
tant action on those organs, but in haemoptysis (haemorrhage from 
the lungs) it is often an invaluable remedy. In large doses it has a 
depressant action on the nervous system, leading even to coma and 
total abolition of reflex action. The drug is excreted partly by the 
bronchi — -which it tends to disinfect — ^and partly in the urine, wliich 
it causes to smell of violets. Glycuronic acid also appears in the 
urine. A small portion of the drug is removed by the skin, in which 
it may give rise to an erythematous rash. It must not be given to 
the subjects of Bright's disease. 

Perhaps the most valuable of all the medicinal applications of 
turpentine, and one which is rarely, if ever, mentioned in therapeutic 
textbooks — owing to the fact that gynaecology has been so ex- 
tremely specialized — is in inoperable cancer of the uterus. Quite 
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90 % Of tneee cases are seen too laic for operation, and nearly all 
recur after operation. The exhausting pain, the serious haemor- 
rhages, and the al)dominal septicity associated with a repulsive 
odour and the absorption of toxic products, which arc the chief and 
ultimately fatal symptoms of that disease, are all directly combated 
by the administration of oil of turixmtine. So beneficial is the 
action that for years tliexe prevailed the unfortunately erroneous 
belief tliat Chian turjientine is actually curative in this condition. 
Jiut it undoubted^ prolongs life, lessens sulicring, and by checking 
the growth of bacteria upon the cancer reduces the fetid odour and 
the symptoms of septic intoxication. 

Old turpentine and Krcnch oil of turjientine are antidotes to 
phosphorus, forming turpeiitinc-phosplioric acid, VA liich is iiuirt. 

TURPIN (d, c. Soo), archbishop of Rqjms, W'a.s for many years 
regarded as the author of the legendary Historia de vita Caroli 
Magni et Rolandi, and appears as one of the twelve peers in a 
number of the chansons de geste. He is probably identical with 
Tilpin^ archbishop of Reims in the 8th century^ who is alluded 
to by Hincmar, his third successor in the see. According to 
Flodoard, Charles Martel drove Rigobert, archbishop of Reims, 
from his office and replaced him by a warrior clerk named Milo, 
afterwards bishop of Trier. The same writer represents Milo as 
discharging a mission among the Vascones, or Basques, the very 
people to whom authentic history has ascribed the great dj.saster 
which befell the army of Charlemagne at Roncesvalles. It is 
thus possible that the warlike legends which have gatlicrcd around 
the name of Turpin are due to some confusion of his identity with 
that of his martial predecessor. Flodoard says that Tilpin was 
originally a monk at St Denis, and Hincmar tells how after his 
appointment to Reims he occupied himself in securing the restora- 
tion of the rights and properties of his church, the revenues and 
prestige of which had been impaired under Milo’s rule. Tilpin 
was elected archbishop between 752 and 768, probably in 753; 
he died, if the evidence of a diploma alluded to by Mabillon may 
l)e trusted, in 794, i lthough it has l>een stated that this event 
took place on the 2nd of September 800. Hincmar, who composed 
his epitaph, makes him bishop for over forty years, and from this 
it is evident that he was elected about 753, and Flodoard says 
tliat he died in the forty-seventh year of his archbishopric, Tilpin 
was present at the Council of Rome in 769, and at the request of 
Charlemagne Pope Adrian I. sent him the pallium and confirmed 
the rights of his church. 

The Historia Caroli Magni was declared authentic in 1122 by Pope 
Cahxtus ll. It is, however, entirely legendary, being rather the 
crystallization of earlier Roland legends than the source of later 
ones, and its popularity seems to date from the latter part of the 12th 
century. C^ston Paris, who made a »j>ecial study of the Historia, 
considers that the first five cliapters w'eru written by a monk of 
ComposteUa in the zzth century and the remainder by a monk of 
V^ienne between 1109 and IJ19. The popularity of the w'ork is 
attested by the fact that there are at least fiv'e French translations 
of tli<e Historia dating from the z 3th century and one into Latin verse 
of about the same time. According to August Potthast there are 
about liftv manuscripts of the story in existence. The Historia was 
first printed in X566 at Frankfort; perhaps the V)est edition is the 
one edited by F. Castets as Turfhm historia Karoli magni et Rotho- 
landi (Paris, 1880). It has been translated many times into French 
and also into German. Danish and English. The English translation 
is by T. Kodd and is in the History of Charles the Great and Orlando, 
ascribed to Turpin (London, 1812). See G. Paris, De pseudo-Turpino 
(Paris, Z865), and Histoire poitiquf de Charlemagne, new ed. by 
}\ Meyer (1905) ; and V. Friedel, “ Etudes compostellanes in Otia 
Merceiana (Livc^ool, 1899). 

TURPIN, FRANf^lS HBNRI (i 709 “i 799 ); French man of 
letters, was born at Caen. He was first a professor at the univer- 
sity of his native town, then went to seek his fortunes in Paris, 
where he made some stir in philosophical circles, and especially 
in that of the magnificent Helv^tius; but he was only enabled 
with difficulty to earn a livelihood by putting his pen at the ser- 
vice of the booksellers. He translated, or rather adapted from the 
English, Edward W. Montague’s Histoire du gouvernement des 
anciennes repMiques (1769), and wrote a continuation of Father 
Pierre Joseph d’OrUans, Histoire des revolutions d*Angleierre 
<1786). His Histoire natureUe et civile du royaume de Siam (1771) 
is an interesting but faulty adaptation of the observations oif a 
vicar-apostolic who had lived for a long time in that countrj^, 
and who accused Turpin of having misrepresented his ideas. IHs 
duef work, La France iUttstre, au La Plutarque franfois, conUins 


the biographies of generals, ministers, and eminent officers of 
the law (5 vols., 1777-1790), in which, however, as La Harpe 
said, he .showed himself to be “ ni Plutarque ni Fran9ais.” 
He also wrote an Histoire des hommes publics tirSs du tiers itat 
(1789). 

TURPIN^ RICHARD [ Dick] (1706-1739), English robber, was 
born in 1706 at Hempstead, near Saffron Walden, Essex, where 
his father kept an alehouse. He was apprenticed to a butcher, 
but, having been detected at cattle-stealing, joined a notorious 
gang of deer-stealers and smugglers in Essex. This gang also 
made a practice of robbing farmhouses, terrorizing the women 
in the absence of their husbands and brothers, and Turpin took 
the lead in this class of outrage. On the gang being broken up 
Turpin went into partnership with Tom King, a well-known high- 
wayman. To avoid arrest he finally left Essex for Lincolnshire 
and Yorksliire, where he set up under an assumed name as a horse 
dealer. He was convicted at York assizes of horse-stealing and 
hanged on the 7th of April 1739. Harrison Ainsworth, in his 
romance Rookwood, gives a spirited account of a wonderful ride 
by Dick Turpin on his mare, Black Bess, from London to York, 
and it is in this connexion that Turpin’s name has been generally 
remembered. But as far as Turpin is concerned the incident is 
pure fiction. A somewhat similar story was told about a certain 
John Nevison, known as “ Nicks,” a well-known highwayman in 
the time of Charles II., who to establish an alibi rode from Gad’s 
Hill to York (some 190 m.) in about 15 hours. Both stories are 
possibly only different versions of an old north road myth. 

TURQUOISE, a mineral much used as an ornamental stone for 
the sake of its blue or bluish-green colour. It is generally held that 
the name indicates its source as a stone from Turkey, the finest 
kinds having come from Persia by way of Turkey, whence it was 
called by the Venetians who imported it iurchesa^ and by the 
French turquoise. The old form turkis, used by Tennyson, agrees 
with the German Turkis. Some authorities have suggested that 
the word may be a corruption of the Persian name of the stone 
piruzeh* Turquoise is a crypto-crystalline mineral, occurring in 
small reniform nodules or as an incrustation, or in thin seams 
and disseminated grains. Its mode of occurrence suggests its 
formation by deposition from solution, and indeed it is sometimes 
found in stalactitic masses. The typical colour is a delicate sky- 
blue, but the blue passes by every transition into green. In some 
cases the colour deteriorates as the stone becomes dry, and may 
be seriously affected by exposure to sunlight; whilst with age 
there is often a tendency to become green, as seen in examples of 
ancient turquoise. The mineral is always opaque in mass, but 
generally translucent in thin splinters. Turquoise takes a fair 
polish, but the lustre is feeble, and inclines to be waxy ; the hard- 
ness is nearly 6, the specific gravity between 2*6 and 2 '8, 

Much discussion has arisen as to the chemical composition of 
turquoise. It is commonly regarded as a hydrous aluminium 
phosphate having the composition aALOjj^Pj^O^'sHoO, or rather 
Al2HP04(0H)4, coloured with a variable proportion of a copper 
phosphate, or perhaps partly with an iron phosphate, fto- 
fessor S. L. Penfield, however, has been led by careful analysis 
of turquoise from Nevada to propose the general formula: 
[Al(OH)2,Fe(OH)j{,Cu(OH),H]jPO.. Hence turquoise may be 
regarded chemically as derived from orthophosphoric acid by 
replacement of the hydrogen by the univalent radicles Al(OH)o, 
kc. An ingenious counterfeit of turquoise has been formed by 
compressing a precipitate of cupriferous aluminium phosphate. 

Turquoise is usually cut as an ornamental stone in circular or 
elliptical form, with a low convex surface. In the East, where it 
is used not only for personal ornament but for the decoration of 
dagger-handles, horse-trappings, 8rc., the pieces are not unusually 
of irregular shape; and when worn as amulets the turquoise is 
often engraved with Oriental inscriptions, generally ^ssa^s 
from the Koran, the incised characters being gilt or inlaid with 
gold wire. The turquoise has always been associated with 
curious superstitions, the most common being the notion that it 
changes colour with variations in the state of the owner’s health 
or even in sympathy with his affections. It is commonly held 
to be a lucky stone.” 
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In Persia, where tlxe finest turquoise is found, the mines have been 
worked for at least eight centuries. The workings have been 
described by General Houtum Schindler, an Austrian, who was at 
one time in charge of the mines. The principal locality is north-west 
of iliu village of Maclaii, on the southern slopes of Ml Ali-MirHai, 
a peak near Nishapur, in the province of Khorasan. Here the 
turquoise occurs in narrow seams in a brccciatcd trachyte* i)orphyry. 
It is found also in some other localities in Persia and in Turkestan. 
Jean Paptiste Tavernier (i (>05-1 (180) states that the best turquoise, 
reserved for the sole use of the shah, was obtained from the Vicille 
Roche, whilst inferior stones were got from the Nouvelle Roche. 
These terms still survive, for turquoise of fine colour is sometinxes 
said in trade to be from the “ old rock," and tliat ot pale tint or of 
unstable colours is described as from the " new rock." The latter 
is sometimes not true Oriental tur<iuoise, but the material called 
" bone-iurcpioisc " or odontolite, and known also as " occidental 
tuniiioise," This is merely fossil bone or ivory coloured by iron 
phosphate (vivianitc) or perhaps stained in some cases by cupriferous 
solutions, and is readily distinguished from true turquoise by showing 
organic structure under the microscope. Bone-tiinjuoihe occurs in 
Europe; and it may be noted that nimcral turijuoisc also is known 
from certain localities in Saxony and Silesia, but the (pumtity is very 
limited and the (luality poor, so that it has no commercial impor- 
tance. Chrysocotla has been sometimes mistaken in various parts 
of the world for turquoise. 

In 1840 turquoise was found by Major C. Macdonald in Wadi 
Maghara and Wadi Sidrch in theSinaitic Peninsula ; and a largo serie.s 
of the specimens was shown in the Great Exhibition of 1851. Accor- 
ding to H. Bauerman, who described the locality geologically, the 
turquoise occurs in a red sandstone, in the form (»f embedded nodules 
and as an incrustation lining the joint-faces. The turquoise was 
worked for some time by Macdonald, and many years afterwards 
workings were resumed on a systematic scfde by an English company, 
but without great success. Relics of extensive ancient mining 
operations for tunpioise show that the rock was at one time worked 
with flint implements. The locality was examined by Professor 
Flinders l^trie in 1905. 

In ancient Mexico much use was made of turquoise as an inlay for 
mosaic work, with obsidian, malachite, shell and iron pyrites. Such 
work is illustrated by fine specimens in the ethnographical gallery 
of the British Museum and elsewhere. Relics of extensive workings 
are found in the mountains of Los CerilJos near Santa F6 in New 
Mexico, where mining for turquoise is now actively carried on. One 
of the hills in which old workings occur has been called Mt 
Chalcliihuitl, since it is believed that the turquoise was known by 
the name chalchihuitl, which in some places was applied also to 
ja<lc. Another of the Cerillos hills in which workings hiive been 
opened up is called Turquoise Hill, The matrix at Los Cerillos is 
described by L). W. Johnson as jui altered angite-andesite, in wliich 
the turquoise occurs in thin veins and in small nodules in patches of 
kaolin. It appears probable that the alumina of the lurcpioise was 
derived from the alteration of fdspar, and the phosphorus from apa- 
tite in the rock, whilst the copper was brought up by heated vapours 
which altered the andesite. Turquoise is found also at Turquoise 
Mountain, Cochise county. Arizona, and at Mineral Park, Mohave 
county, in the same state ; it occurs in the Columbus district, southern 
Nevada ; in Fresno county, California ; and near Idaho, Clay county, 
Alabama. Mexican turquoise is known from the state of ^^catecas. 
Tunpioise was discovered in 1894 near Bodalla, in New South Wales; 
and it has also been found in Victoria. 

Turquoise is aometimes termed by mineralogists callaite, since 
it is believed to be the caUais of Pliny — a stone which he describes 
as resembling lapis lazuli, but paler, and in colour more like the shal- 
low sea. Tlie callaina of Pliny was a pale green stone from beyond 
India, whilst his callaica was a kind of turbid callaina. The 
name callainite was suggested by Professor J. D. Dana for a bright 
green mineral which was found in the form of beads, with stone 
hatchets, in ancient graves near Man6-er-li’roek (Rock of the 
Fairy), near Locmariaquer in Brittany, and which A. Damour 
sought to identify with Pliny's callais. The mineral in question 
seems to be identical with variscite, a hydrous aluminium plK>sphate 
named by A. Breithaupt, and occurring as a beautiful green amor- 
plious uuneral, sometimes polished as an ornamental stone; fine 
examples occur in Utah. Somewhat allied to turquoise is tlio blut) 
mineral called lazulite (to he distinguished from lazuritc, see Lapis 
Lazuli), which has the formula (Fe2Mg)Al2(0H)(P04), and has 
occasionally been used as an ornamental stone. (F. W. R.^) 

TUBRET (from O. Fr. tourette, diminutive of tour, tower, mod. 
Fr. toufelle), a small tower, especially at the angles of larger 
buildings, sometimes overhanging and built on corbels, when it is 
often 'Called a bartizan ” and sometimes rising from the 
ground. 

TURRETIN, or Turrbtini, the name of three Swiss divines. 
BenoI T Turretin (1388-1631), the son of Francesco Turretini, 
a native of Lucca^ Who settled m Geneva in 1579, was bom at 
Zurich on the 9th of November 1588, He was ordained a pastor 
in Geneva in 1613^ and became professor of theology in 1618. 


In 1620 he represented the Genevan Churc^h at the national synod 
of Alais, when the decrees of the synod of Dort were introduced 
into France ; and in 162 1 he was sent on a successful mission to the 
states-general of Holland, and to the authorities of the Flan.seatic 
towns, with reference to the defence of Geneva against the 
threatened attacks of the duke of Savoy. lie published in 1618- 
1620 (2 vols.) a defence of the Genevan translation of the Bible, 
Eine Verteidi%un% der genfer BibeLUberseizung {Defense de la 
fidc'lite des traductions de la Bible faites d Geneve), against P. 
Cotton's Geneve plagiaire. He died on the 4th of March 1631. 

Francois Turretin (1623-1687), son of the preceding, was 
born at Geneva on the 17th of October 1633, After studying 
theology in Geneva, Leiden and France, he became pastor of the 
Italian congregation in Geneva in 1647 ; after a brief pastorate at 
Lyons he again returned to Geneva as professor of theology in 
1653, having modestly declined a professorship of philosophy in 
1650. He was one of the most influential supporters of the 
Formula Consensus Helvetica, drawn up chiefly by Johann 
Heinrich Heidegger (1633-1698), in 1675, and of the particular 
type of Calvinistic theology which that symbol embodied, and an 
opponent of the theology of Moses Amyraut and the school of 
Saumur. His Institutio theologicae elencticae (3 vols., Geneva 
1680-1683) passed through treciuent editions, the last reprint 
having been made in Edinburgh in 1847-1848. He was also the 
author of volumes entitled De satisfactione Christi dispulaiiones 
(Geneva, 1666) and De mcessaria secessionc nostra ah eccLesia 
romana (Geneva, 1 687). He died on the 28lh of September 1 687. 

Jean Alphonse Turretin (1671-1737), son of the preceding, 
was born at Geneva on the 13th of August 1671. He studied 
theology at Geneva under L. Tronchin, and after travelling in 
Holland, England and France was received into the “ Venerable 
Compagnie des Pasteurs ” of Geneva in 1693. Here he became 
pastor of the Italian congregation, and in 1697 professor of church 
history, and later (1705) of theology. During the next forty 
years of his life he enjoyed great influence in Geneva as the ad- 
vocate of a more liberal theology than had prevailed under the 
preceding generation, and it was largely through his instrumen- 
tality that the rule obliging mini.ster.s to subscribe to the FofnvuLa 
Consensus Helvetica was aboli.shed in 1706, and the Consensus 
itself renounced in 1725. He also wrote and laboured for the 
promotion of union between the Reformed and Lutheran 
Churches, his most important work in this connexion being 
Nuhes ieslium pro moderaio et pacifico de rebus theologicis judi- 
cio, et instituenda inter Protestantes concardia (Geneva, 1729). 
Besides this he wrote Cogitationes et dissertationes theological, 
on the principles of natural and revealed religion (2 vols., 
Geneva, 1737; in French, Traiti de la verite de la religion 
ckretienne), and commentaries on Thessalonians and Romans, 
lie died on the ist of May 1737. 

See E. clc Bud6, Francois et J, Alphonse Turretini (2 vols., 1880), 
and Lettres inddites d Jean Alphonse Turretini (3 vols., 1887-1888); 
K. Turretini, Notice hiographique sur B6nidict Turretini (1871); 
C. Borgeaud. Uistoire de I* university de Geneve (1900). 

TURRIFF^ a municipal and police burgh of Aberdeenshire, 
Scotland. Pop. (1901), 2273. It lies near the Deveron, 38J m. 
N.W. of Aberdeen by the Great North of Scotland railway, via 
Inveramsay. In the choir of the ancient church, now in ruins, 
is a fresco painting of St Ninian. On the 14th of May 1639 the 
national struggle for civil and religious liberty was inaugurated 
in the county with the skirmish known as the Trot of Turriff. 
Some 4 m. south are the remains of the (:a.stle of Towie Barclay, 
the seat of the old family of the Barclays. 

TURRIB LIBISONIS (mod. Porto Torres, q,v.), an ancient 
seaport town of Sardinia, situated at the north-western extremity 
of the island, and connectsed with Carales by two roads, 
which diverged at Othoca, one (the more important) keeping 
inland and the other following the west coast. It was probably 
of purely Roman origin, founded apparently by Julius Caesar, 
as it bi^s the title Colonia Julia; and in Pliny’s time it 
was the only colony in the island. It is noteworthy that it 
apparently belonged to one of the urban ti^es, the Collinar 
Puteoli, which longed to the Palatina, is the only other 



484 TURSHIZ- 

exception to the rule ^at municipia and coloniae were not 
enrolled in the urban tribes. A Roman bridge of seven arches, 
somewhat restored in modern times, the rains of a temple (now 
known as II Palazzo del Re Barbaro), which an inscription 
found there shows to have been restored (a.d. 247-249) by the 
praefectus of the province, together with the basilica, an aque- 
duct, various buildings (S. Valero Usni in Notizie degli scavi 
(1882), 121 ; A. Taramelli, ibid. (1904), 145) and some rock tombs, 
still exist. 

The inscriptions from Turris Libisonis are giv^en by Th. Mommsen 
in Corp. inscr, lat. x. 826; V. Dessi in Notizie degli scavi (1898), 260; 
A. Taramelli, ibid. (1904), 14T. One of them {C.LL, No. 7954) 
mentions the construction of a fountain basin, another the construc- 
tion of a quay (ripa turritana ) : substructions may still be seen under 
water when the sea is clear. {T. As.) 

TURSHIZ, a district of the province of Khorasan in Persia, 
tying E. of the great salt de.sert. It has a population of nearly 
20,000, and pays a yearly revenue of about £7000. It produces 
and exports wool, cotton, silk and much dried fruit, of the latter 
particularly raisins and Alu Bukhara, “ Bokhara prunes.'' 
The chief place and capital of the district i.s Sultanabad, gener- 
ally called Turshiz, like the district, situated 225 m. south-east 
by east from Shahrud and 100 m. south-west from Meshed, in 
35® 10' N. 58° 34' E., at an elevation of 2200 ft. It is 
surrounded by a dilapidated wall and has a population of 
about 8000. 

TURTON, an urban district in the Westhoughton parlia- 
mentary division of Lancashire, England, 4 m. N. of Bolton, 
on the Lancashire & Yorkshire railway. Pop. (1901), 12,355. 
Its modem growth is the result of the development of the cotton 
trade in its various branches ; and there are large stone quarries 
in the vicinity. There remains in the township a curious 
building named Turton Tower, dating principally from the i6th 
century, and containing some fine contemporary woodwork. 

TUSCALOOSA, a city and the count>=-.seat of Tuscaloosa 
countv, Alabama, U.S.A., in the west-central part of the state, on 
the Black Warrior River, about 55 m, S.W. of Birmingham and 
about 100 m. N.W. of Montgomery. Pop. (1900), 5094; (local 
census, 1908), 7140 (3551 negroes); (1910, U,S. census), ^07. It 
is served by the Alabama Great Southern and the Mobile &l Ohio 
railways. The Black Warrior River, formerly not navigable 
beyond Tuscaloosa, has been improved by the United States 
government, and there arc three locks in or near the city. 
Tuscaloosa lies between the foothills of the Appalachian.s 
to tlie north-east and the low alluvial valley of the Black 
Warrior, It has many old-fashioned residences and gardens, 
and a fine Federal building. It is the seat of the university 
of Alabama; of the Alabama Central Female College (Baptist, 
1858), which occupies the old state capitol; of the Tusca- 
loosa Female College (Methodist Episcopal, South, i860); 
of Stillman Institute (Presbyterian, 1876; originally the 
Tuscaloosa Institute for the Education of Coloured Ministers; 
named in honour of its founder, Dr Charles A. Stillman, 
in 1S97); and of Alabama Bryce Hospital for the Insane 
(1861). The university of Alabama was founded by an act 
of the state legislature of 1820, the United States government 
having donated 46,080 acres of public lands for this purpose 
in the preceding year; in 1831 the university was opened at 
Tuscaloosa, then the state capital. On the 4th of April 1865 
all the buildings of the university, except the observatory, were 
burned by a body of Federal cavalry, and the university was 
closed thereafter until 1869; in 1884 the United States govern- 
ment gave another 46,080 acres of public lands in restitution, 
and in 1907 the state legislature appropriated $445,000 for new 
buildings. The university is a part of the public school system 
of the state, and is governed by a board of trustees, consisting 
of the governor and the superintendent of education of the state, 
of two members from the congressional district in which the 
university is situated, and of one member from each of the other 
congressional districts of the state. The university includes, 
besides a collep;e and a graduate school, departments of engineer- 
ing, law, medicine (formerly the Medical College of Alabama, 
established in 1859) and pharmacy^ (the two last in Mobile), 
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and a summer school for teachers, and in 1909 had 60 instructors 
and 887 students. In the city there are several manufacturing 
establishments, principally cotton and lumber mills; and in the 
immediate vicinity there are important coal, coke and iron 
interests — there is a large iron furnace, pipe foundry' and coking 
plant at Holt, about 4 m. north-cast of the city. 

Tuscaloosa derives its name from an Indian chief, who, 
after a desperate battle with De Soto at Mauvilla (the site of 
which is not definitely known) in 1540, is said to have hanged 
himself in order to escape capture, and is commemorated by a 
granite monolith in the Court House Square; the name is said 
to mean black warrior." The first settlement of whites was 
made in 1815. The city was chartered in 1819, and in 1826-1846 
it was the capital of Alabama. 

TUSCANA (mod. Toscanella,^.i>.), an ancient town of Etruria, 
about 15 m. N.E. of I'arquinii. It is hardly mentioned in 
ancient literature; it was a station on the road from Blera to 
Satumia, a prolongation of the Via Clodia. On the hill of S. 
Pietro are remains of walling of the Roman period. A number 
of Etruscan tombs were found by the Campanari brothers in 
the 19th century, and their valuable contents are in various 
European museums. 

TUSCANY {Toscana) f a territorial division of Italy, consisting 
of the western part of the centre of the peninsula, bounded N.W. 
by liguria and Emilia, E. by the Marches and Umbria, S.E. b>' 
the province of Rome and W. by the Mediterranean. It con- 
sists of eight provinces, Arezzo, Firenze (Florence), Grosseto, 
Livorno (Leghorn), Lucca, Massa-Carrara, Pisa and Sieno, 
and has an area of 9304 sq. m. Pop. (1901), 2,566,741. The 
chief railway (-entre is Florence, whence radiate lines to Bologna 
(for Milan and the north), Faenza, Lucca, Pisa and Leghorn, 
and Arezzo for Rome. Siena stands on a branch leaving the 
Florcnce-Pisa line at Empoli and running through the centre of 
Tuscany to Chiusi, where it joins the Ficrence-Rome railway. 
The line from Rome to Genoa runs along the coast throughout 
the entire length of Tuscany, and at Montepe.scali throws off 
a branch joining tlie Empoli-Chiusi line at Asciano, and at 
Follonica another to Massa Marittima. 

Except towards the coast and around Lucca, Florence and 
Arezzo, where the beds of prehistoric lakes form plains, the 
country is hilly, being intersected with sub-Apennine spurs. 
The most fertile country in Tuscany is in the valley of the 
Amo, where the plains and slopes of the hills are highly culti- 
vated. In strong contrast with this is the coast plain known 
as the Maremma, 850 sq. rn. in extent, where malaria has been 
prevalent since the depopulation of the country in the middle 
ages. Here in the first half of the 19th century the grand duke 
Leopold II. of Tuscany began an elaborate system of drainage, 
which was gradually extended until it covered nearly the whole 
of the district. The greater part of the Maremma now affords 
pasture to large herds of horses and half-wild cattle, but on the 
drier parts corn is grown, the people coining down from the hills 
to sow and to reap. The hill country just inland, especially 
near Volterra, has poor soil, largely clayey, and subject to land- 
slips, but is rich in minerals. But for the Maremma, Tuscans 
is one of the most favoured regions of Italy. The climate is 
temperate, and the rainfall not excessive. The Apennines 
shelter it from the cold north winds, and the prevailing winds 
in the west, blowing in from the Tyrrhenian Sea, are warm and 
humid, though Florence is colder and more windy than Rome 
in the winter and hotter in summer, owing to its being shul 
in among the mountains. Wheat, maize, wine (especially the 
red wine which takes the name of Chianti from the district 
S.S.W. of Florence), olive oil, tobacco, chestnuts and flowers 
are the chief products of Tuscany. Mules, sheep and cattle 
are bred, and beeswax is produced in large quantities. But the 
real wealth of Tuscany lies in its minerals. Iron, mercury', 
boracic acid, copper, salt, lignite, statuary marble, alabaster 
and Sienese earth are all found in considerable quantities, while 
mineral and hot springs abound, some of which (e.g. Montecatini 
and di Lucca) are well known as health resorts. The 

industries of Tuscany are exceedingly varied and carried on 
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with great activity. There are universities at Pisa and Siena. 
Viareggio and Leghorn are much frequented for sea-bathing, 
while the latter is a prosperous port. 

The main art centres of Tuscany are Florence, Pisa and Siena, 
the headquarters of the chief schools of painting and sculpture 
from the 1 3th century onwards. While the former city, however, 
bore as prominent a part as any in Italy in the Renaissance, 
the art of Pisa ceased, owing to the political decline of the city, 
to make any advance at a comparatively early period, its impor- 
tance being in ecclesiastical architecture in the T2th, and in 
sculpture in the T3th century. Siena, too, never accepted the 
Renaissance to the full, and its art retained an individual 
character without making much progress. 

The language of Tuscany is remarkable for its purity of idiom, 
and its adoption by Dante and Petrarch probably led to 
its becoming the literary language of Italy. (See Italian 
Languagk, vol, xiv. p. 895.) 

See E. Kepetti, Dizionavio geografico fisico storico della Toscana 
(o vols., Florence, 1834-1840). See also G. Dennis, Cities and Ceme- 
teries of Etruria (2 vbls., London, 1883). On medieval and Renais- 
sance architecture and art there are innumeraVdc works. Among 
tliosc on architecture may be mentioned the great work of H. von 
Geymiiller and A. Widmann, Die Architektur dev Henaissance in 
Toscana. (T. As.) 

History . — Etruria {q.v.) was finally annexed to Rome in 
351 B.C., and constituted the seventh of the eleven regions 
into which Italy was, for administrative purposes, divided by 
Augustus. Under Constantine it was united into one province 
with Umbria, an arrangement which subsisted until at least 
400, as the Notiiia speaks of a consularis Tusciac et Umbriae.** 
In Ammianus Marcellinus there is implied a distinction lietween 
“ Tuscia suburbicaria ” and Tuscia annonaria,’^ the latter 
being that portion which lies to the north of the Arno. After 
the fall of the Western empire Tuscia, with other provinces of 
Italy, came successively under the sway of Herulians, Ostrogoths, 
and Greek and Lombard dukes. Under the last-named, “ Tuscia 
I^ngobardorum,” comprising the districts of Viterbo, Corneto 
and Bolsena, was distmgui.shed from “ Tuscia Regni,” which 
lay more to the north. Under Charlemagne the name of Tuscia 
or Toscana became restri(!ted to the latter only. One of the 
earliest of the Frankish marquises was Boniface, either first 
or second of that name, who about 828 fought with success 
against the Saracens in Africa. Adalbert I., who succeeded 
him, in 878 espoused the cause of Carloman as against his brother 
Louis III. of France, and suffered excommunication and im- 
prisonment in consequence. Adalbert II. (the Rich), who 
married the ambitious Bertha, daughter of Lothair, king of 
Lorraine, took a prominent part in the politics of his day. A sub- 
sequent marquis, Hugo (the Great), became also duke of Spoleto 
in 989. The male line of marquises ended with Boniface II. 
(or III.), who was murdered in 1052. His widow, Beatrice, 
in 1055 married Godfrey, duke of Lorraine, and governed the 
country till her death in 1076, when she was succeeded by Matilda 
(^.w.), her only child by her first husband. Matilda died in 1114 
without issue, bequeathing all her extensive possessions to the 
Church. The consequent struggle between the popes, who 
claimed the inheritance, and the emperors, who maintained that 
the countess had no right to dispose of imperial fief.s, enabled 
the principal cities of Tuscany gradually to assert their indepen- 
dence. The most important of the.se Tuscan republics were 
Florence, Pisa, Siena, Arezzo, Pistoia and Lucca. 

The Return of the Medici . — After the surrender of Florence 
to the Imperialists in August 1530 the Medici power was re- 
established by the emperor Charles V. and Pope Clement VIL, 
although certain outward forms of republicanism were preserved, 
and Alessandro de’ Medici was made duke of Florence, the dignity 
to be hereditary in the family. In the reign of Cosimo III. 
Siena was annexed (1559); the title of grand duke of Tuscany 
was conferred on that ruler in 1567 by Pope Pius V. and recog- 
nized in the person of Francis I. by the emperor Maxiniilian II, 
in 1576. Under a series of degenerate Medici the history of 
Tuscany is certainly not a splendid record, and few events of 
importance occurred save court scandals. The people became 


more and more impoverished and degraded, a new and shoddy 
nobility was created and granted wide privileges, and art and 
letters declined, (iiovan Gastone was the last Medicean grand 
duke; being childless, it was agreed by the treaty of Vienna 
that at his death Tuscany should be given to Francis, duke of 
Lorraine, husband of the archduchess Maria Theresa, afterwards 
empress. In 1737 Giovan Gastone died,i and Francis II., after 
taking possession of the grand ducliy , appointed a regency under 
the prince of Craon and departed for Austria never to return. 
Tuscany was governed by a series of foreign regents and was 
a prey to adventurers from Lorraine and elsewhere; although 
the administration was not wholly inefficient and introduced 
some useful reforms, the people were ground by taxes to pay for 
the apanage of Francis in Vienna and for Austrian wars, and 
redu(‘ed to a state of great poverty. Francis, who had been 
elected emp.?ror in 1745, died in 1765, and was succeeded on 
the throne of the grand duchy by his younger son, Leopold 1 . 

Leopold resided in Tuscany and proved one of the most capable 
and remarkable of the reforming princes of the i8th century. 
He substituted Tuscans for foreigners in government ftp 
offices, introduced a system of free trade in food- RefoimMof 
stuffs (at the suggestion of the Sienese Sallustio ^••poidii. 
Bandini), promoted agriculture, and reclaimed wide areas of 
marshland to intensive cultivation. He reorganized taxation 
on a basis of equality for all citizens, thereby abolishing one of 
the most vexatious privileges of the nobility, reformed the 
admini.stration of justice and local government, suppressed 
torture and capital punishment, and substituted a citizen militia 
for the standing army. His reforms in church matters made a 
great stir at the time, for he curbed the power of the clergy, 
suppres.sed some religious houses, reduced the mortmain and 
rejected papal interference. With the aid of Scipione de’ Ricci, 
bishop of Pistoia, he even attempted to remove abuses, reform 
church discipline and purify religious worship; but Ricci’s 
action was condemned by Rome. Ricci was forced to resign, 
and the whole movement came to nothing. (Sec Pistoia, 
Synod of.) The grand duke also contemplated granting a 
form of constitution, but his Teutonic rigidity was not popular 
and many of his reforms were ahead of the times and not 
appreciated by the people. At the death of his brother, 
Joseph II., in 1790, Ixjopold became emperor, and repaired to 
Vienna. After a brief regency he appointed his second son, 
Ferdinand III., who had been bom and brought up in 
Tuscany, grand duke. 

During the French revolutionary wars Ferdinand tried to 
maintain neutrality so as to avoid foreign invasions, but in 
1799 a French force entered Florence and was 
welcomed by a small number of republicans. The Q^eupatioa. 
grand duke was forced to fly, the “ tree of liberty ” 
was set up, and a provisional government on French lines 
established. But the great mass of the people were horrified 
at the irreligious character of the new regime, and a counter- 
revolution, fomented by Pope Pius VIL, the grand ducalists 
and the clergy, broke out at Arezzo. Bands of armed peasants 
marched through the countty to the cry of “ Viva Maria ! ” and 
expelled the French, not without committing many atrocities. 
With the assistance of the Austrians, who put an end to disorder, 
Florence was occupied and the grand ducalists established a 
government in the name of Ferdinand. But after Napoleon 
Bonaparte’s victory at Marengo the French returned in great 
force, di.spersed the bands, and re-entered Florence (October 
1800). They too committed atrocities and sacked the churches, 
but they were more warmly welcomed than before by the people, 
who had experienced Austro-Aretine rule. Joachim Murat 
(afterwards king of Naples) set up a provisional government, 
and by the peace of Lun6ville Tuscany was made a part of 
the Spanish dominions and erected into the kingdom of Etruria 
under Louis, duke of Parma (1801). The new king died in 
1803, leaving an infant son, Charles Louis, under the regency of 
his widow, Marie Louise of Spain. Marie Louise ruled with 

1 The history of Tuscany from 1530 to 1737 is given in greatef 
detail under M'ebici. 
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reactionary and clerical tendencies until 1807, when the 
emperor Napoleon obliged Charles IV. of Spain to cede Tuscany 
to him, compensating Charles Louis in Portugal. 

From 1807 to 1809, when Napoleon’s sister, Elisa Bociocchi, 
was made grand duchess, Tuscany was ruled by a French 
administrator-general; the French codes were introduced, and 
Tuscany became a French department. French ideas had gained 
some adherents among the Tuscans, but to the majority the 
new institutions, although they produced much progress, 
were distasteful as subversive of cherished traditions. After 
Napoleon’s defeats in 1814 Murat seceded from the emperor and 
occupied Tuscany, which he afterwards handed over to Austria, 
and in September Ferdinand III. returned, warmly welcomed 
by nearly everybody, for French rule had proved oppressive, 
especially on account of the heavy taxes and the drain of con- 
scription. At the Congress of Vienna he was formally reinstated 
with certain additions of tcrritor\' and the reversion of Lucca. On 
Napoleon’s escape from Elba Murat turned against the Austrians, 
and Ferdinand had again to leave Florence temp)orarily ; but he 
returned after Waterloo, and reigned until his death in 1824. 

The restoration in Tuscany was unaccompanied by the excesses 
which characterized it elsewhere, and much of the French legisla- 
tion was retained. Ferdinand was succeeded by his 
^^toratioa Leopold II., w’ho continued his father’s policy 
' of benevolent but somewhat enervating despoti.sm, 
which produced marked effects on the Tuscan character. In 1847 
Lucca was incorporated in the grand duchy. When the political 
excitement consequent on the election of Pius IX. spread to 
Tuscany, Leopold made one concession after another, and in 
February 1848 granted the constitution. A Tuscan contingent 
took part in the Piedmontese campaign against Austria, but 
the increase of revolutionary^ agitation in Tuscany, culminating 
in the proclamation of the republic (Feb. 9, 1849), led to Leopold’s 
departure for Gaeta to confer with the pope and the king of 
Naples. Disorder continuing and a large part of the population 
being still loyal to him, he was invited to return, and he did 
so, but accepted the protection of an Austrian army, by which 
act he forfeited his popularity (July 1849). formally 

abrogated the constitution, and three years later the Austrians 
departed. When in 1859 a second war between Piedmont and 
Austria became imminent, the revolutionary agitation, iwycr 
completely quelled, broke out once more. There w^as a division 
of opinion between the moderates, w^ho favoured a constitutional 
Tuscan}’ under Leopold, but forming part of an Italian federation, 
and the popular party, who aimed at the expulsion of the house 
of Lorraine and the unity of Italy under Victor Emmanuel. 
At la.st a compromise was arrived at and riie grand duke was 
requested to abdicate in favour of hLs son, grant a constitution, 
and take part in the war against Austria. Leopold having 
rejected these demands, the Florentines rose as one man and 
obliged him to quit Tuscany (April 27, 1859). A provisional 
government, led by Ubaldino Beruzzi and afterwards by Bettino 
Ricasoli, was established. It declared war against Austria 
and then handed ovwr its authority to Boncompagni, the Sar- 
dinian royal commissi oner (May 9). A Sew weeks later a French 
force under Prince Napoleon landed in Tuscany to Uireaten 
Austria’s flank, but in the meanwhile the emperor Napoleon 
made peace with Austria and agreed to the restoration of Leopold 
and other Italian princes. Victor Emmanuel was obliged to 
recall the royal commissioners, but together with Cavour he 
secretly encouraged the provisional governments to resist the 
return of the despots, and the constituent assemblies of Tuscany, 
Romagna and the duchies voted for annexation to Sardinia. 
A Central Italian military league and a customs union were 
formed, and Cavour having overcome Napoleon’s opposition 
by ceding Nice and Savoy, the Iring accepted the annexations 
and appointed his kinsman, Prince Carignano, viceroy of Central 
Italy with Ricasoli as governor-general (March 22, 1860). 
Orniamwiik The Sardinian parliament which met in April con- 
thwifhtm tabled deputies from Central Italy, and after the 
Kimgdom. j3ii(i||npation of the Neapolitan provinces and Sicily 
tihe kingdilp^S Italy was proclaimed (Feb. 18, i86x). In 


1865, in consequence of the Franco-Italian convention of 
September 1864, the capital was transferred from Turin to 
Florence, where it remained until it was removed to Rome in 
1871, 

Since the union with Italy, Tuscany has ceased to constitute 
a separate political entity, although the people still preserve 
definite regional characteristics. It has increased in wealth 
and education, and owing to a good system of land tenure the 
peasantry are among the most prosperous in Italy. 

Bibuography.^ — ^A. von Reumont, Geschiohte Toscanaa (2 vols., 
Gotha, 1876-1877) ; Zobi, Stofia civile della Toscana (Florence, 1850) ; 
E. Robiony, Gli ultimi dei Medici (Florence, IQ05); C. Tivaroni, 
Skma cniica del risorgimento italiano (9 vols., Turin, xS88, &c.); 
M. Jiartolominei-Gioli, // Rivolgimmto toscano e Vazione popolare 
(Florence, 1905). See also under Florence; Medici; Ferdinand 
111 .; Leopold II. ; Bartolommei ; Ricasoli, &c. (L. V.*) 

TUSCARORA, a tribe of North American Indians of Iroquoian 
stock. Their former range was on the Neuse River, North Caro- 
lina. Here in 1700 they lived in fifteen villages and were esti- 
mated at 6000. In 1 7 X T, as a protest against the encroachments 
on their territory, they declared war on the while settlers. After 
two years they were defeated and fled north to the Iroquois, 
in whose famous league they became the sixth nation, settling 
on the territory of the Oneida Indians, in New York State. In 
the War of American Independence some of the tribe fought for 
the English and some against them. The remnant of them 
is divided between reservations in Canada and New York, and 
numbers about 700. 

TUSCULUM, an ancient city of Latium, situated in a command- 
ing position on the north edge of the outer crater ring of the Alban 
volcano, 14 m. N.E. of the modern Frascati. The highest point 
is 2x98 ft. above sea-level. It has a very extensive view of the 
Campagna, with Rome lying 15 m. distant to the north-west. 
Rome was approached by the Via Latina (from which a branch 
road ascend^ to Tusculum, while the main road passed through 
the valley to the south of it), or by the Via Tusculana (though 
the antiquity of the latter road is doubtful). 

According to tradition, the city was founded by Telegonus, 
the son of Ulysses and Circe. When Tarquiniiis Superbus was 
expelled from Rome his cause was espoused by the chief of 
Tusculum, Octavius Mamilius, who took a leading part in the 
formation of the I,,atin League, composed of the thirty principal 
cities of Latium, banded together against Rome. Mamilius 
commanded the Latin army at the battle of Lake Regillus 
(497 B.C.), blit was killed, and the predominance of Rome among 
the Latin cities was practically established. According to some 
accounts Tusculum became from that time an ally of Rome, 
and on that account frequently incurred the hostility of the 
other Latin cities. In 381 B.c., after an expression of complete 
submission to Rome, the people of Tusculum received the Roman 
franchise, but without the vote, and thenceforth the city con- 
tinued to hold the rank of a municipium. Other accounts, 
however, speak of Tusculum as often allied with Rome’s enemies 
— last of all with the Samnites in 323 b.c. Several of the chief 
Roman families were of Tusculan origin, e,g, the gentes Mamilia, 
Fulvia, Fonteia, Juventia and Porcia; to the last-named the 
celebrated Catos belonged. The town council kept the name 
of senate, but the title of dictator gave place to that of aedile. 
Notwithstanding this, and the fact that a special college of 
Roman cquites was formed to take charge of the cults of the 
gods at Tusculum, and especially of the Dioscuri, the citizens 
resident there were neither numerous nor men of distinction. 
The villas of the neighbourhood had indeed acquired greater 
importance than the not easily accessible town itself, and by the 
end of the Republic, and still more during the imperial period, 
the territory of Tusculum was one of the favourite places of 
residence of the wealthy Romans. The number and extent 
of the remains almost defy description, and can only be made 
clear by a map. Even in the time of Cicero we hear of efchteen 
owners of villas there. Much of the territory (including ucero’s 
villa), but not the town itself, which lies far too high, was supplied 
with water by the Aqua Crabra. On the hill of Tusculum itself 
are remains of a small theatre (excavated in 1839), with a 
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reservoir behind it, and an amphitheatre. Both belong probably 
to the imperial period, and so does a very large villa (the sub- 
structures of which arc preserved), by some attributed, but 
wrongly, to Cicero, by others to Tiberius, near the latter. Be- 
tween the amphitheatre and the theatre is the site of the Forum, 
of which nothing is now visible, and to the south on a projecting 
spur were tombs of the Roman period. There are also many 
remains of houses and villas. The citadel — wliich stood on the 
highest point an abrupt rock— was approached only on one side, 
that towards the city, and even here by a steep ascent of 
150 ft. Upon it remains of the medieval castle, which stood here 
until 1 1 91, alone arc visible. The city walls, of which some 
remains still exist below the theatre, are built of blocks of the 
native “ lapis Albanus ” or peperino. They prolmbly belong 
to the republican period. Below them is a well-house, with 
a roof formed of a pointed arch — ^generally held to go back to a 
somewhat remote antiquity, but hardly with sufficient reason. 

The most interesting associations of the city are those con- 
nected with Cicero, whose favourite residence and retreat for 
study and literary work was at, or rather near, Tusculum. It 
was here that he composed his celebrated Tusculan Disjmta- 
tions and other philosophical works. Much has been written 
on the position of his villa, but its true site still remains doubtful. 
The theory, which places it at or near Grotta Ferrata, some 
distance farther to the west, has most evidence to support it. 
Although Cicero {Pro SesHOf 43) speaks of his own house as being 
insignificant in size compared to that of his neighbour Gabinius, 
yet we gather from other notices in various parts of his works 
that it was a considerable building. It comprised two gymnasia 
{Div* i. 5), with covered porticus for exercise and philosophical 
discussion ( Twj/:. Disp, ii. 3), One of these, which stood on 
higher ground, was called “ the Lyceum,*’ and contained a 
library {Div, ii, 3); the other, ont lower site, shaded by rows of 
trees, was called the Academy.** The main building con- 
tained a covered porticus, or cloister, with apsidalrecesses {exedrae) 
containing seats (see Ad Fam, vii. 23). It also had bathrooms 
(Ad Fam\ xiv. 20), and contained a number of works of art, 
both pictures and statues in bronze and marble (Ep. ad AtL 
i. I, 8, 9, 10). The central atrium appears to have been small, 
as Cicero speaks of it as an atriolum (Ad QtdnU Ff* iii. 1). The 
cost of this and the other house which he built at Pompeii led to 
his being burdened with debt (Ep. ad Atu ii. i). Nothing now 
exists which can be asserted to be part of Cicero’s villa with any 
degree of certainty. During the imperial period little i.s recorded 
about Tusculum ; but soon after the transference of the .seat of 
empire to Constantinople it became a very important stronghold, 
and for some centuries its counts occupied a leading position in 
Rome and were specially influential in the selection of the popes. 
During the 12th century there were constant struggles between 
Rome and Tusculum, and towards the close of the century (1191) 
the Romans, supported by the German emperor, gained the 
upper hand, and the walls of Tusculum, together with the whole 
city, were destroyed. 

See L. Canina, Descr. d^V aniico Tuscuh (Rome, 1841) ; A. Nibby, 
Dintorni di Foma, iii. 293 (2nd ed., Rome, 1841); H. Dessau in 
Corp, insert pi. lat. pp. 252 sqq. (Berlin, 1S87); F. Grossi-Gondi, 
II Tuscolano nclV eU\ classica (Rome, 1907) ; T. Ashby in Papers 
of the British School at Borne, iv, 5 (London, 1907, 1909). (T. As.) 

TUSKEGEE, a town and county-seat of Macon county, Ala- 
bama, U,S.A., in the east part of the state, about 40 m. E. of 
Montgomery. Pop, (1890), 1803; (1900), 2170. It is served 
by the Tuskegee railway, which connects it with Chehaw, 5 m. 
distant, on the Western railway of Alabama. The city manu- 
factures cotton seed. Tuskegee is chiefly known for its educa- 
tional institutions — the Tuskegee Normal and Indu.strial 
Institute and the Alabama Conference Female College (Methodist 
Episcopal Church, South; opened 1856). 'Hie former was 
founded in 1880 by an act of the state legislature as the Tuskegee 
State Normal School, and was opened in July 1881 by Booker T. 
Washington for the purpose of giving an industri^ education 
to negroes; in 1893 it was incorporated under its present name. 
In 1899 the national Congress granted to the school 25,000 acres 
of mineral lands, of which 20,000 acres, valued at $200,000, 


were unsold in 1909. Andrew Carnegie gave $600,000 to the 
institute in 1903, and the institute has a Carnegie library (1902), 
with about 15,000 volumes in 1909. In 1909 its endowment was 
about $1,389,600, and tlie school property was valued at about 
$i,jT7,6te. It had in 1909 a property of 2345 acres (of which 
1000 were farm lands, 1145 pasture and wood lands, and 200 
.school campus), and 100 buildings, many of brick, and nearly 
all designed and constructed, even to the making of the bricks, 
by the teachers and students. The state of Alabama appro- 
priated $2000 for teachers’ salaries in x88o, increased the 
appropriation to $3000 in 1884, and for many years gave $4500 
annually; the school receives $to,ooo annually from the John 
F. Slater Fund, and the same sum from the general education 
board. The institute comprises an academic department (in 
which all students are enrolled) with a seven years’ course, 
the Phelps Hall biblc training school (1892), with a three years’ 
course, and departments of mechanical industries, industries 
for girls, and agriculture. The department of agriculture has an 
experiment station, established by the state in 1896, in which 
important experiments in cotton breeding have been carried onu 
There are a farm, a large truck garden, an orchard, and a bakery 
and canning factory. Forty different industries are taught. 
Cooking schools and night schools arc carried on b^’- the institute 
in the town of Tuskegee. In 1908-^1909 the enrolment was 
1494 students, of whom about one-quarter were women, and 
there were 167 teachers, all negroes. Tuition in the institute 
is free; board and living cost $8*50 a month; day students arc 
allowed to “ work-out ” $i.so-$3’oo a month of this amount, 
and night students may thus pay ^1 their expenses. At Tuskegee 
under the auspices of the institute arc held the annual negm 
conferences (begun in 1891) and monthly farmers’ institutes 
(begun in 1897); and short courses in agriculture (begun in 1904J 
are conducted. Farmers’ institutes arc held throughout the 
South by teachers of the school. In 1905 the institute took up 
the work of rural school extension. A model negro village 
(South Greenwood) has been built west of the institute grounds 
on land bought by the institute in 1901. Affiliated with the 
institute and having its headquarters in Tuskegee is the National 
Negro Business League (1900). The .success of the institute 
is due primarily to its founder and principal, Booker T. Washing- 
ton, and to the efficient board of trustees, which has included 
such men as Robert C. Ogden and Seth Low. Tuskegee was 
settled about 1800. 

Sec Booker T. Washington, Working With the Hands (New York, 
1904); and Thrasher, Tuskegee, Its Story and Its Work (Boston, 

1900)- 

TUSSAUD, MARIE (i76o“'i85o), founder of “Madame 
Tussaud’s Exhibition ** of wax figures in London, was bom in 
Berne in 1760, the daughter of Joseph Grosholtz (d. 1760), an 
army officer. Her uncle, a doctor of Berne, John Christopher 
Curtius, had attracted the attention of the prince de Conti by his 
beautiful anatomical wax models, and had been induced to move 
to Paris, abandon his profession, and practise wax modelling as 
a fine art. His house became the resort of many of the talented 
men of the day, and here he brought his niece at the age of six, 
and taught her to model in wax. She became such an adept 
that she early modelled many of the great people of France, 
and was finally sent for to stay at the palace at Versailles 
to instruct the si.ster of Louis XVL, Mme Elizabeth, in the 
popular craze. It was from Curtius’s exhibition that the mob 
obtained the busts of Necker and the duke of Orleans that 
were carried by the procession when on the 12th of July 1789 
the first blood of the French Revolution was shed. During the 
terrible day.s that followed Marie Grosholtz was called ufwn to 
model the heads of many of the prominent leaders and victims 
of the Revolution, and was herself for three months a prisoner, 
having fallen under the suspicion of the committee of public 
safety. In 1794 she married a Frenchman named Tussaud, 
from whom she was separated in r8oo. Her uncle having 
died in the former year, after some difficulty she secured per- 
mission from Napoleon to leave France, and she took with her 
to London the nucleus of her collection from the cabinet de cire 
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in the Palais Royal, and the idea of her “ Chamber of Horrors ” 
from Curtius’s Caverne des Grands Voleurs, in the Boulevard 
du Temple. Her wax figures were successfully shown in the 
Strand on the site of the Lyceum theatre, and through the 
provinces, and finally the exhibition was established in per- 
manent I.ondon quarters in Baker Street in 1833, Here Mme 
Tussaud died on the i6th of April 1850. She was succeeded by 
her son Francis Tussaud, he by his son Joseph, and he again 
by his son John Theodore Tussaud (b. 1859), The exhibition 
w^as moved in 1884 to a large building in Mary le bone Road. 

TUSSER9 THOMAS (c. 1524-1580), English poet, son of 
William and Isabella Tusser, was born at Rivenhall, Essex, 
about 1524. At a very early age he became a chorister in the 
collegiate chapel of the ciistle of Wallingford, Berkshire. He 
appears to have l>een pressed for service in the King’s Chapel, 
the choristers of which were usually afterwards placed by the 
king in one of the royal foundations at Oxford or Cambridge. 
But Tusser entered the choir of St Paul’s Cathedral, and from 
there went to Eton College. He has left a quaint account of 
his privations at Wallingford, and of the severities of Nicholas 
Udal at Eton. He was elected to King's College, Cambridge, 
in 1543, a date which has fixed the carlie.st limit of his birth- 
year, as he would have been ineligible at nineteen. From 
king's College he moved to Trinity Hall, and on leaving Cam- 
bridge went to court in the service of William, ist Baron Paget 
of Bicaudesart, as a musician. After ten years of life at court, 
he married and settled as a farmer at Cattiwade, Suffolk, near 
the river Stour, where he wrote his Hundreth Good Pointes of 
Husbandrie (1557, 1561, 1562, 8:c.). He never remained long 
in one place. For his wife’s health he removed to Ipswich. 
After her death he married again, and farmed for some time 
at West Dereham. He then became a singing man in Norwich 
Cathedral, where he found a good patron in the dean, John 
Sali$bur^^ After another experiment in farming at Fairsted, 
Essex, he removed to London, whence he was driven by the 
plague of 1572-1573 to find refuge at Trinity Hall, being matri- 
culated as a .servant of the college in 1573. At the time of his 
death he was in possession of a small estate at Chesterton, 
Cambridgeshire, and his will proves that he wa.s not, as has 
sometimes been stated, in poverty of any kind, but had in some 
mea.sure the thrift he preached. Thomas Fuller says he traded 
at large in oxen, sheep, dairies, grain of all kinds, to no profit 
that he ‘‘ spread his bread with all sorts of butter, yet none 
would stick thereon.” He died on the 3rd of May 1580. An 
erroneous inscription at Manningtrce, Essex, asserts that he 
was sixty-five years old. 

The Hundreth Good Pointes was enlarged to A Hundreth %ood 
pointes of husbandry, lately marled unto a hundreth good poyntes of 
huswifery . . . the first extant edition of which, “ newly corrected and 
amplified," is dated 1570. In 1573 appeared Five hundreth pointes 
of good husbandry . . . (reprinted 1577, 1580, 1585, 1586, 1590, &c.). 
The numerous editions of this book, which contained a metrical 
autobiography, prove that the homely and practical wisdom of 
Tusser ’s verse was appreciated. He gives directions of what is to 
be done in the farm in every month of the year, and minute instruc- 
tions for the regulation of domestic affairs in general. The later 
editions include A dialogue of wyvynge and thryvynge 
Modem editions are by William Mavor (1812), by H. M, W. (1848), 
and by W. Payne and Sidney J. Herrtage for the English Dialect 
Society (1878). 

XUTBURY, a town in the Burton parliamentary division of 
Staffordshire, England, 44 m. N.W. of Burton-upon-Trent, 
picturesquely situated on the river Dove, a western tributary 
of the Trent, which forms the county boundary with Derby- 
shire. Pop. (1901), 1971. The station of the Great Northern 
and North Staffordshire railways is in Derbyshire. The fine 
church of St Mary has a nave of rich Norman work with a re- 
markable western doorw^ay; there are Early Engli.sh additions, 
and the apsidal chancel is a modern imitation of that style. 
There are ruins of a large castle standing high above the valley ; 
these include a gateway of 14th-century work, strengthened in 
Caroline times, a wall enclosing the broad “ Tilt Yard,” and 
portions of dwelling rooms. Glass is the staple manufacture. 
Alabaster is found in the neighbourhood. 


The early history of Tutbury {ToteheriefStutesbury, Tuttebiri, 
Tudbury)\.s very obscure. It is said to have been a seat of the 
Mercian kings. After the Conquest it was granted to Hugh 
d’Avranches, who appears to have built the first castle there. 
At the time of the Domesday Survey the castle was held by 
Henry dc Ferrers, and ” in the borough round it were 42 men 
living by their merchandize alone.” Tutbury was the centre 
of an honour in Norman times, but the town remained small 
and unimportant, the castle and town continuing in the hands 
of the Ferrers until 1266, when, owing to Robert de Ferrers’s 
participation in the barons’ revolt, they were forfeited to the 
Crown and granted to Edmund Crouchback, earl of Lancaster. 
They are still part of the duchy of Lancaster. Tutbury Castle 
was partially rebuilt by John of Gaunt, whose wife, Constance 
of Castile, kept her court there. Later it was, for a time, the 
prison of Mary Queen of Scots. During the Civil War it 
was held for the king but surrendered to the parliamentary 
forces (1646), and was reduced to ruins by order of parliament 
(1647). Richard 111 . granted to the inhabitants of Tutbury 
two fairs, to be held respectively on St Katharine’s day and 
the feast of the Invention of the Cross; the fair on the 15th of 
August was famous until the end of the i8th century for its 
bull coursing, said to have been originally introduced by John 
of Gaunt. 

In 1831 a large treasure of English silver coins of the 13th 
and 14th centuries was discovered in the bed of the river, and a 
series was placed in the British Museum. This treasure was 
believed to have been lost by Thomas, the rebellious earl of 
Lancaster, who was driven from Tutbury Castle by Edward II. 
in 1322. 

Sec Mosley, History of Castle, Priory and Town of Tutbury (1832) ; 
Victoria County History : Stafford. 

TUTICORIN, a seaport of British India in the Tinnevelly 
district of Madras. Pop. (1901^, 28,048. It is the southern 
terminus of the South Indian railway, 443 m. S.W. of Madras 
city. In connexion with this railway a daily steamer runs to 
Colombo, 149 m. distant by sea. Tuticorin is an old town, 
long in possession of the Dutch, and has a large Roman Catholic 
population. It used to be famous for its pearl fisheries, which 
extended from Cape Comorin to the Pamban Channel between 
India and Ceylon; but owing to the deepening of the Pamban 
Channel in 1895 these banks no longer produce the pearl oysters 
in such remunerative quantities, though conch shells are still 
found and exported to Bengal. As a set-off to this, Tuticorin 
has advanced greatly as a port since the opening of the railway 
in 1875, though it has only an open roadstead, where ve.ssels 
must anchor two and a half miles from the shore ; it is the second 
port in Madras and the sixth in all India. The? exports are 
chiefly rice and livestock to Ceylon, cotton, tea, coffee and 
spices. There are factories for ginning and pressing cotton 
and a cotton mill. 

TUTOR (Lat. tutor y guardian, tueri, to watch over, protect), 
properly a legal term, borrowed from Roman law, for a guar- 
dian of an infant (see Roman Law and Infant). Apart from 
this usage, which survives particularly in Scots law, the word 
is chiefly current in an educational sense of a teacher or in- 
structor. It is thus specifically applied to a fellow of a college 
at a university with particular functions, connected espe* 
cially with the supervision of the undergraduate members of the 
college. These functions differ in various universities. Thus, 
at Oxford, a fellow, who is also a tutor, besides lecturing, 
or taking his .share of the general teaching of the college, has 
the supervision and responsibility for a certain number of the 
undergraduates during their period of residence; at Cambridge 
the tutor has not necessarily any teaching functions to perform, 
but is more concerned with the economic and social welfare 
of the pupils assigned to his care. In American universities 
the term is applied to a teacher who is .subordinate to a 
professor, his appointment being for a year or a term of years. 

TUTTLINGEN, a town of Germany, in the kingdom of Wurt- 
temberg, on the left bank of the Danube, which is here crossed 
by a bridge, 37 m. by rail N.£. of Schaffhausen, and at the 
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junction of lines to Stuttgart and Ulm. Pop. (1905), 14,627. 
'I'he town is overlooked by the ruins of the castle of Honbcrg, 
which was destroyed during the Thirty Years* War, and has 
an Evangelical and a Roman Catholic church, several schools, 
and a monument to Max Schneckenburger (1819-1849), the 
author of Die Wacht am Rhein. Its chief manufactures are 
shoes, cutlery, surgical instruments and woollen goods, and 
it has a trade in fruit and grain. 

Tuttlingcn is a very ancient place, and is chiefly memorable 
for the victory gained here on the 24th of November 1643 by 
the Austrians and Bavarians over the French. It was almost 
totally destroyed by fire in 1803. It has belonged to Wiirt- 
temberg since 1404. 

TUXEDO9 a town of Orange county, New York, U.S.A., 
about 40 m. N.N.W. of New York City, near the New Jersey 
state line. Pop. (1890), 1678; (1900), 2277; (1905, state 
(!(;nsus), 2865. Tuxedo is served by the Erie railway. About 
ij m. west of the railway station is Tuxedo Lake, which with 
13,000 acres of surrounding country was taken for debt in 1814 
by the elder Pierre Lorillard, who built a shooting-box here 
and sold wood from the land. The second Pierre Lorillard 
(1833-1901) formed the Tuxedo Park Association for the 
development of the tract, and on the Tst of June 1886 the 
Tuxedo Club and Tuxedo Park were opened; here there has 
grown up a remarkable collection of private establishments for 
the enjoyment of country life by certain wealthy families, 
who form a social club to whom the privileges are restricted. 
The area covers a variety of wild and cultivated scenery, and 
is beautifully laid out and utilized; there are golf links, a 
tennis and racket club, and game preserves, with excellent 
trout and bass fishing in the lake. 

TUY, a city of north-western Spain, in the province of Ponte- ! 
vedra, on the right bank of the river Mino (Portuguese Minho), 
opposite Valcnga do Minho, which stands on the left bank in 
Portuguese territory. Pop. (1900), 11,113. Tuy is the southern 
terminus of the railways to Santiago tie Compostela and 
Corunna; Valen^a do Minho is the northern terminus of the 
Portuguese railway to Oporto. Near Tuy rises the Monte San 
Cristobal, whose far-spreading spurs constitute the fertile and 
picturesque Vega del Oro. to the east is the river Louro, a 
right-hand tributary of the Mino abounding in salmon, trout, 
lamprey, eels and other fishes; and beyemd the Louro, on the 
railway to Conmna, are the hot mineral springs of San Martin 
de Caldclas. Tuy is a clean and pleasant city with well-built 
houses, regular streets and many gardens. The cathedral, 
founded in the T2th century, but largely restored between the 
15th and 19th, is of a massive and fortress-like architecture. 
Its half-ruined cloister and noble eastern facade date from 
the 14th century. There are several large convents and ancient 
parish churches, an old episcopal palace, hospitals, good sch<K)ls, 
a theatre, and a very handsome bridge over the Mino built in 
1885. The industries of Tuy include tanning, brewing, the 
distillation of spirits and the manufacture of soap. The city 
has also a brisk agricultural trade. 

During part of the 7th century Tuy was the Visigothic capital. 
It was taken from the Moors by Alphonso VIL in the 12th 
century. As a frontier fortress it played an important part 
in the wars between Portugal and Castile. 

TVER, a government of central Russia, on the upper Volga, 
bounded by the governments of Pskov and Novgorod on the 
W. and N. respectively, Yaroslavl and Vladimir on the E. 
and Moscow and Smolensk on the S. It has an area of 24,967 
sq. m. Lying on the southern slope of the Valdai plateau, and 
intersected by deep valleys, it has the aspect of a hilly region, 
but is in reality a plateau 800 to 1000 ft. in altitude. Its highest 
parts are in the west, where the Volga, Southern Dvina and 
Msta rise in marshes and lakes. The plateau is built up chiefly 
of Carboniferous limestones. Lower and Upper, underlain by 
Devonian and Silurian deposits, which crop out only in the 
denudations of the lower valleys. The whole is covered by a 
^ick sheet of bouldcr-clay, the bottom-moraine of the Scan- 
dinavo-Russian ice-sheet, and by subsequent Lacustrine 


deposits. A number of dsar or eskers occur on the slopes of 
the plateau. Ochre, brick, and pottery clays, as also lime- 
stone for building, are obtained, and there are chalybeate 
springs. The soil, which is clayey for the most part, is not 
fertile as a rule. 

Nefirly the whole of Tver is drained by the upper Vol^a and 
its tributaries, several of which (Vazuza,* Dubna, Sestra, Tvertsa 
and the tributaries of the Molov,a) are navijL'able. The Vyshnevol- 
otsk system of canals connects the Volj^a (navigable some (>o m. 
from its source) with the Haltie, and the Tikhvin system connects 
the Mologa with Lake Ladoga. The Msta, which flows into Lake 
llmetl, and its tributiiry the Tsna drain Tver in the north-west, and 
the Southern Dvina rises in Ostashkov, Ihis network of rivers 
highly favours navigation : corn, linseed, spirits, flax, hemp, timljer, 
metals and manufactured wares to the annual value of 
are shipped from, or brought to, the river ports of the government. 
Lal<es/]K)nds and marslies are numerous in the west anti north-west, 
Lake Seliger > near the source of the Volga — and Lake Mztino being 
the most important. 'I'he forests — coniferous in the north and 
dcciduotts in the south are rajndly disappearing, but still cover 
32 % of the surface. 'I'he climate is continental; the avenage 
yearly temperature at Tver (41'^* 5 1 '.) is tlie same as that of Orel 
and 'I'ambov (Jan. ii”, July (>7“). 

The population was estimated in 1906 as 2,053,000, almost 
entirely Great Russian, but including about 117,700 Karelians. 
The government k divided into twelve districts, the chief 
towns of which are Tver, Byezhetsk, Kalyazin, Kashin, Kor- 
sheva, Ostashkov, Rzhev, Staritsa, Torzhok, Vesyegon.sk, 
Vyshniy Volochok and Zubtsov. Nearly 2,000,000 acres are 
under cereals. The principal crops are rye, wheat, oats, barley 
and potatoes. The sowing of grass is spreading, owing to the 
efforts of the zemstvos or local councils, and improved machinery 
i.s l)eing introduced. Livestock breeding is also important, 
and dairy produce is exported. Manufactures have grown 
! rapidly. Cotton-mills, flour-mills, tanneries, sugar-refineries, 
iron-foundries and distilleries are the cliief establishments. 
I'he government of Tver is also the seat of important village 
industries, of which a remarkalile variety is carried on, nearly 
every district and even every village having its own speciality. 
The principal of these arc weaving, lace-making, boat-building, 
and the making of boots, saddlery, (!oarse {)0ttery, sac'ks, nets, 
wooden wares, nails, locks, other hardware and agricultural 
implements and felt goods. 

TVER, a town of Russia, capital of the government of the 
same name, 104 m. by rail N.W. of Moscow, on both banks of 
the Volga (here crossed by a floating bridge) at its confluence 
with the Tv(!rtsa. 'The low right bank is protected from inun- 
dations by a dam. Pop. (1885), 39,280; (1900), 45,644. Tver 
is an archiepiscopal see of the Orthodox Greek Church. I'he 
oldest church dates from 1564, and the cathedral from 1689. 
A public garden occupies the site of the former fortress. The 
city possesses a good archaeological museum, housed in a former 
imperial palace. The industries have developed greatly, espe- 
cially those in cotton, the chief works being cotton and flour 
mills, but there are also machinery works, glass works, saw- 
mills, tanneries, railway carriage works and a steamer-building 
wharf. Among the domestic industries are nail-making and 
the manufacture of hosiery for export to Moscow and St Peters- 
burg, The traffic of the town is considerable, Tver being an 
intermediate place for the trade of both capitals with the 
governments of the upper Volga. 

Tver dates its origin from tt8o, when a fort was erected at the 
mouth of the Tvertsa to protect the Suzdal principality against 
Novgorod. In the 13th century it became the capital of an 
independent principality, and remained so until the end of the 
15th century. Michael, prince cf Tver, was killed (1318) fight- 
ing again.st the Tatars, as also was Alexander his son. It 
long remained an open question whether Moscow or Tver would 
ultimately gain the supremacy in Great Russia, and it was 
only with the help of the Tatars that the princes of the former 
eventually succeeded in breaking down the independence of 
Tver. In i486, when the city was almost entirely burned 
down by the Muscovites, the son of Ivan III. became prince 
of Tver; the final annexation to Moscow followed four years 
later. In 1570 Tver had to endure, for some reason now 
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difficult to understand, the vengeance of Ivan the Terrible, who 
ordered the massacre of 90,000 inhabitants of the principality. 
In 1609-1612 the city was plundered both by the followers of 
the second false Demetrius and by the Poles. 

TWAIN, MARK, the nom de plume of Samuel Lang- 
HORNE C'lemkns (1835- 1910), American author, who wiis 
born on the 30th of November 1835, Florida, Missouri. 
His father was a countr)' merchant from Tennessee, who moved 
soon after his son^s birth to Hannibal, Missouri, a little town 
on the Mississippi. When the boy was only twelve his father 
died, and thereafter he had to get his education as best he 
could. Of actual schooling he had little. He learned how to 
set type, and as a journeyman printer he wandered widely, 
going even as far east as New York. At seventeen he went 
ba('k to the Mississippi, determined to become a pilot on a river- 
steamboat. ]n his Lije on the Mississippi he has recorded 
graphically his experiences while “ learning the river.’* But 
in 1861 the war broke out, and the pilot's occupation was gone. 
After a brief period of unccrbiinty the young man started 
West w'ith his brother, who had been appointed lieutenant- 
governor of Nevada. He went to the mines for a season, 

, nd there he began to write in the local newspapers, adopting 
the pen name of “ Mark Twain,*’ from a call used in taking 
soundings on the Mississippi steamboats. lie drifted in time 
to San Francisco, and it w'as a ncw.spapcr of that city which in 
1867 supplied the money for him to join a party going on a 
chartered steamboat to the Mediterranean ports. The letters 
which he wrote during this voyage were gathered in 1869 into 
a volume, The Innocents Abroad^ and the book immediately 
won a wide and enduring popularity. This popularity was of 
service to him when he appeared on the platform W'ith a lecture— | 
or rather with an apparently informal talk, rich in admirably j 
delivered anecdote. He edited a daily newspaper in Buffalo 1 
for a few months, iind in 1870 he married Miss Olivia L. 
Langdon (d, 1904), removing a year later to Hartford, where he 
established his home. Roughing It was publi.shed in 1872, 
and in 1874 he collaborated with Charles Dudley Warner 
in The Gilded Age, from which he made a play, acted many 
hundred times with jolm T. Raymond as “ Colonel SelhTS.** In 
1875 he published The Adventures of Tom Sawyer, the sequel 
to w'hich, Huckleberry Finn, did not appear until 1884. The 
result of a second visit to Europe was humorously recorded in 
A Tramp Abroad (1880), followed in 1882 by a more or less 
historical romance. The Prince and the Pauper) and a year 
later came Lije on the Mississippi, The Adventures of Huckle- 
berry Finn, the next of his books, was published (in 1884) 
by a New York firm in which the author was chief partner. 
This firm prosj)ered for a while, and issued in 1889 Mark Twain’s 
own comic romance, A Connecticut Yankee at King Arthur's 
Court, and in 1892 a less successful novel, The American Claimant, 
But after a severe struggle the publishing house failed, 
leaving the author charged with its very heavy debts. After this 
disaster he issued a third Mississippi Valley novel, The Tragedy of 
Pudd'nhead Wilsm, in 1894, and in 1896 another historical 
romance. Personal Recollections of Joan of Arc, wherein the 
maid is treated with the utmost sympathy and reverence. 
He went on a tour round the world, partly to make money 
by lecturing and partly to get material for another book of 
travels, published in 1897, and called in America Following 
the Equator, and in England More Tramps Abroad, From 
time to time he had collected into volumes his scattered sketches ; 
of these the first, The Celebrated Jumping Frog of Calaveras 
County, appeared in 1867, and the latest, The Man that Cor- 
rupted Hadleyburg, in 1900. To be recorded also is a volume 
of essays and literary criticisms, Haw to Tell a Story (1897). 

A complete edition of his works was publi.shed in twenty-two 
volumes in 1899-1900 by the American Publishing Company of 
Hartford. And in this last year, having paid off all the debts 
of his old firm, he returned to America. By the time he died 
his books had brought him a coasiderable fortune. In later 
years he published a few minor volumes of fiction, and a .series 
of severe and also amusing criticisms of Christian lienee (pub- 


lished as a book in 1907), and in 1906 he began an autobiography 
in the North American Review, He had a great reception 
in England in 1907, when he went over to receive from Oxford 
the degree of Doctor of Literature. He died at Redding, 
Connecticut, on the 21st of April 1910. Of his four daughters 
only one, who married the Russian pianist Gabrilowitch, sur- 
vived him. Mark Twain was an outstanding figure for many 
years as a popular American personality in the world of letters. 
He is commonly considered us a humorist, and no doubt he is a 
humorist of a remarkable comic force and of a refreshing fertility. 
But the books in which his humour is broadly dispkyed, the 
travels and the sketches, are not really so significant of his 
power as the three novels of the Mississippi, Tom Sawyer, 
Huckleberry Finn and Pudd'nhead Wilson, wherein we liavc 
preserved a vanislied civilization, peopled with typical figures, 
and presented with inexorable veracity. There is no lack 
of humour in them, and there is never a hint of affecta- 
tion in the writing; indeed, the author, doing spontaneously 
the work nearest to his hand, was very likely unconscious 
that he was making a contril)Ution to history. But such 
Huckleberry Finn is, beyond all questitm; it is a story of very 
varied interest, now comic, now almost tragic, freciuently 
poetic, unfailingly truthful, although not always sustained 
at its highest level. And in these three works of fiction there 
are not only humour and pathos, character and truth, there 
is also the largeness of outlook on life .such as we find onl)' 
in the works of the masters. Beneath his fun-making wc can 
discern a man who is fundamentally serious, and whose ethical 
standards are ever lofty. Like Cer\^antcs at times, Mark 
Twain reveals a depth of melancholy beneath his playful 
humour, and like Molicre always, he has a deep scorn and a 
burning detestation of all sorts of sham and pretence, a scorching 
hatred of humbug and hypocrisy. Like Cervantes and like 
Moliere, he is always sincere and direct. 

After Mark Twain's death, his intimate friend, W. D. Howells, 
published in 1910 a .series of personal recollections in Harper's 
Magazine, (B. M.) 

TWEED, a river in the south of Scotland. It rises in the 
south-west corner of Peeblesshire, not far from the Devil’s 
Beef Tub (in Dumfriesshire) in the hill country in which the 
Clyde and Annan also rise. The stream flowing from 1 weed's 
Wall, about 1500 ft. above the sea, is generally regarded as 
its source, thoiigh its origin has been traced to other streams 
at a still higher elevation. For the first 36 m. of its course 
the stream intersects the shire of Peebles in a north-easterly 
direction, and, shortly before the county town is reached, 
receives Lync Water on the left and Manor Water on the right. 
The valley now widens, and the river, bending towards the 
south-east, passes Innerleithen, where it receives the Leithen 
(left) and the Quair (right). It then crosses Selkirkshire and, 
having received the Ettrick (reinforc^ed by the Yarrow) on 
the right, flows northward past Abbotsford, forming for about 
2 m. the boundary between the counties of Selkirk and 
Roxburgh. After receiving the Gala on the left, the Tweed 
(msses the north-western corner of Roxburghshire past Mel- 
rose and, after l)eing joined by the Leader on the left, winds 
past Dryburgh Abbey round the soutli-western corner of 
Berwickshire. The remainder of its course is in a north-easterly 
direction through Roxburghshire past Kelso, where it revives 
the Teviot on the right, and then between the counties of 
Berwick and Northumberland, past Coldstream, to the town of 
Berwick, where it enters the North Sea. On the left it 
receives Eden Water at Edenmouth and Leei Water at Cold- 
stream, and the Till from Northumberland between Cold- 
stream and Norham Castle. The last 2 m. of its course 
before reaching Berwick are in England. The Tweed is 97 m. 
long and drains an area of 1870 sq. m. Its bed is pebbly 
and sandy, and notwithstanding discolorations from manu- 
factures, the stream, owing to its clear and sparkling appear- 
ance, still merits the epithet of the ** silver Tweed.” The 
river, however, has no estuary, and traffic is chiefly confined 
to Berwick, though for a short distance above the town some 



TWEEDDALE- 

navigation is carried on by barges. The Tweed is one of the 
best salmon streams in Scotland. From the time of Kenneth 
the Grim (d, 1005) to that of James VI. (1600) the Tweed 
uplands were the favourite hunting ground of the Scots 
monarchs, and, at a later date, the Covenanters found refuge 
in the recesses of the hills and on the banks of Talla Water, 
an early right-hand affluent. Close to Stobo Castle is Stobo 
Kirk, the mother-church of the district, founded by St 
Kentigern and probably the oldest ecclesiastical building in 
Tweeddalc, a mixture of Saxon, Norman and modern Gothic. 

See Sir Thomas Dick Lauder, Scottish Rivers (1874); Professor 
John Veitch, The River Tweed (1884); Rev. W. S. Crockett, The 
Scott Country (1892). 

TWEEDDALE, MARQUESSES OF. John Hay, 2nd Earl 
and 1ST Marquess of Tweeddalf (1626-1697), was the eldest 
son of John, 8th Lord Hay of Yester (r. 1599-1654), created 
earl of Tweeddale in 1646, who was the grandson of William 
Lord Hay of Yester (d. 1576), one of the partisans of Mary 
Queen of Scots, and thus a descendant of John Hay of Yester 
(Haddingtonshire) who was created a lord of the Scottish 
parliament in 1488 and died about 1500. Before succeeding 
to the peerage in 1654 the second earl fought for Charles T. 
during the Civil War,5but he soon transferred his allegiance, and 
was in the Scottish ranks at Marston Moor. Changing sides 
again, he was with the royalists at Preston; but he was a 
member of Cromweirs parliament in 1656, and was imprisoned 
just after the restoration of Charles II. He was soon, however, 
in the king’s favour, and in 1663 was appointed president of 
the Scottish council, and in 1664 an extraordinary lord of 
session, in Scotland he sought to mitigate the harshness 
shown by the English government to the Covenanters, and for 
this attitude he was dismissed from his offices in 1674; but 
he regained an official position in t68o and held it during the 
reign of James II, A supporter of William of Orange, he was 
made lord high chancellor of Scotland in 1692, and two years 
later was created marquess of Tweeddale and earl of Gifford. 
He favoured the scheme for the expedition to Darien, and as 
lord high commissioner during William’s absence he formally 
assented to the act establishing the trading company in 1695; 
for this action he was dismissed from office when the king 
returned to England in 1696. He died on the nth of August 
1697. 

His son John, 2nd Marquess or Tweeddale (1645-1713), 
was prominent in Scottish politics during the stormy period 
which preceded the union with England. After acting for 
a time with tlie national party he became the leader of the 
squadrone volante, a band of men who at first took up an inde- 
pendent attitude on the question, but afterwards supported 
the union. For a very .short time he was lord chancellor of 
Scotland, and he was one of the first of the Scottish represen- 
tative peers. He died on the 20th of April 1713, His eldest 
son, Charles {c, 1670-1715), became 3rd marquess; a younger 
son, Lord John Hay (d. 1706), commanded the famous regiment 
of dragoons, afterwards called the Scots Greys, at the battle 
of Ramillies and elsewhere. 

John, 4th Marquess of Tweeddale (c. 1695-1762), eldest 
son of the 3rd marquess, was chief secretary of state for Scot- 
land from 1742 to 1746 and extraordinary lord of session from 
1721 until his death. In six parliaments he was a representa- 
tive peer for Scotland ; he was for a time keeper of the king’s 
signet, and in 1761 he was made lord-justice-gcneral. He died 
on the 9th of December 1762. His brother, Lord Charles 
Hay (d. 1760), was the soldier who displayed great coolness 
when suddenly brought face to face with some French troops 
at Fontenoy, requesting the enemy, so Voltaire’s account 
runs, to fire first. 

The family of the 4th marquess became extinct when George, 
the 5th marquess, died on the 4th of October 1770; and 
George, a son of the 3rd marquess, succeeded to the title. 
When he died unmarri^ on the 16th of November 1787 the 
marquessate passed to a kinsman, George (1733-1804), a 
descendant of the 2nd marquess, who became 7th marquess. 
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George, 8th Marquess of Tweeddale (1787-1876), son 
of the preceding, succeeded in August 1804. He fought in 
the Peninsular War, being wounded at tlie battles of Busaco 
and Vittoria, and then in America; and he attained ihe rank 
of a field marshal in 1875, From 1842 to 1848 he was governor 
and commander-in-chief of Madras, l)ut his later life was mainly 
spent at Yester, where he .showed a very practical interest 
in agriculture. He died on the 10th of October 1876. His 
son, Arthur (1824-1878), who became 9th marquess, was an 
ornithologist of repute and a soldier who served in India and 
the Crimea. His ornithological works were published privately 
in 1881 by his nephew, Captain R. E. W. Ramsay, with a 
memoir by Dr W. H. Russell. His .successor was his brother, 
William Montagu (b. 1826), who, after sitting in the House 
of Commons for thirteen years, was made a peer of the United 
Kingdom a.s Baron Tweeddale in 1881. 

TWEEZERS, a small instrument like a pair of tongs, used 
for picking up minute objects, extracting thorns or splinters 
from the flesh, &c. Etymologically a “ tweezer ” is an instru- 
ment contained in a “ tweeze ” or a small case containing 
.several instruments, “ tweeze ” being a plural form of “ twee,” an 
adaptation of French hutj a sheath-case or box to put things in. 
Why one particular instrument out of tlie ca,se should be called 
“ tweezers ” is not certain; Skeat .suggests a possible connexion 
of ideas with the obsolete “ twich,” “ twitch ” (Ger. mvicken, 
to nip, fasten, Eng. ” tweak ”), or reference may be made to 
the M. Eng. twisel\)r twissel, a pair of objects two). 

The derivation of the French diui (O. Fr. estuy) is doubtful. Cog- 
nate fornis are Span, estuche, Port, estojo, Ital. astuccio, formerly 
stuccio or stucchio, all with the same meaning of a small case for 
instalments such as scissors, knife. Skrat supports Diez in his 
connexion with the modern German dialect Siauche, cuff, that part 
of the sleevcj where such small objects were carried. Others connect 
tlie word with Lat. studium, a place W'herc one studies, hcncc a 
place whore objects of study are carried, a somewhat far-fctched 
sense development. 

TWELVE TABLES, the tables of wood on which wa.s engraved 
or painted the carlie.st codification of the Roman law. Origi- 
nally ten in number, two others were afterwards added, con- 
taining supplemental matter, and the whole code was termed 
the Lex XIL Tabularum (Liiw of the Twelve Table.s). (See 
Roman Law and Rome.) 

TWENTY-FOUR PARGANAS, THE, a di.strict of British 
India, in the presidency division of Bengal, with an area of 
4844 sq. m. It occupies pari of the Gangctic delta, east of 
the Hugh, surrounding (but not including) tlie city of Calcutta. 
It also includes the greater part of the almost uninhabited 
Sundarbans {q,v,). The administrative headquarters are at 
Alipur, a southern suburb of Calcutta. The country consists 
for the most part of a vast alluvial plain, and is everywhere 
watered by numerous branches of the Ganges. In 1901 
the population was 2,078,359, showing an increase of 10 % 
in the decade. Rice is ihe staple crop, followed by jute, 
pulses and sugar-cane. The district is traversed by three 
railways, two of whicli terminate at the ports of Diamond 
Harbour and Port Canning, but numerous river channels are 
still the chief means of communication. Apart from the 
suburbs of Calcutta, there is hardly a single real town. But 
round Calcutta all the manufactures of a great city are to 
be found, principally jute mills and jute presses, cotton mills 
and paper mills, and also government factories for rifles and 
ammunition. 

The Twenty-four Parganas form the tract of which the 
zamindari or landlord rights were granted to the East India 
Company after the battle of Plassey, while the revenue arising 
therefrom wa.s conferred upon Clive, upon whose death it 
reverted to the company. 

TWICKENHAM, an urban district in the Brentford parlia- 
mentary division of Middlesex, England, 12 m. W.S.W- of 
St Paul’s Cathedral, London, on the river Thames. Pop. 
(1891), 16,027; (1901), 20,991. Its situation i.s pleasant, and 
it has grown into an extensive residential district. ^ The body 
of the church of St Mary was rebuilt in brick after its collapse 
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in 1713, but the Perpendicular tower remains. Among men of 
eminence buried here are Alexander Pope and Sir Godfrey 
Kneller. The Thames in this neighbourhood forms a long 
deep reach in favour with fishermen, and Eel Pie Island is a 
resort of boating parties. There are many fine houses in the 
vicinity, more than one possessing historical associations. 
Strawberry Hill, the residence of Horace Walpole, was built 
to his taste in a medley of Gothic styles. Marble Hill was 
erected by George II. for the countess of Suffolk, and Pope, 
Swift and Gay took part in its equipment. Orleans House 
was the residence in 1800 of Louis Philippe, then duke of 
Orleans, and this family again acquired it in 1852, when it 
was occupied by the duke of Aumale. Several eminent French 
refugees resided at this period in the neighbourhood. In 1700 
the young duke of Gloucester, son of Queen Anne, died here. 
York House was given to Lord Clarendon by Charles IL, was 
probably the occasional residence of James IL when duke of 
York, and in 1864 was occupied by the comte de Paris, nephew of 
the duke of Aumale. Twickenham House was the residence of 
Sir John Hawkins, author of the History of Music, and Twicken- 
ham Park House, no longer standing, that of Lord Chancellor 
Bacon. Pope’s Villa was replaced by another building after his 
death, but the tunnel which connected his garden and house 
beneath a road, and was ornamented by him as a grotto, remains. 
Other eminent residents were Turner, who occupied Sandy- 
combe Lodge and painted many of his famous works here, 
Henry Fielding the novelist, and Tennyson. Kneller Hall, tlie 
house built by Kneller (1711), was converted into a training 
college for masters of workhouse schools in 1847, and in 1856 
became the Royal Military School of Music. 

'Iwickenham at the Domesday survey was included in Isle- 
worth. Anciently it was called Twittenham or Twicanham, 
and the first form, or a variation of it, is used by both Pope and 
Walpole. The manor was given in 941 by King Edmund to the 
monks of Christ Church, Canterbury, from whom it had been 
previously taken, but it was again alienated, for it was restored to 
the same monks by Edred in 948. In the reign of Henry VIII. 
it came into the possession of the Crown, and by Charles 1. 
was assigned to Henrietta Maria as part of her jointure. It 
w’as sold during the Protectorate, but after the Restoration the 
queen mother resumed possession of it. In 1670 it was settled 
for life on Catherine of Braganza, queen of Charles IL It 
remains in possession of the Crown, but since the death of 
Catherine has been let on leases. The old manor house, now 
demolished, was Catherine’s residence; and had been, according 
to tradition, the place of the retirement of Catherine of Aragon 
after her divorce from Henry VIII. 

TWILIGHT, formerly known as crepusculum (a Latin word 
meaning dusky or obscure), properly the interval during which 
the atmosphere is illuminated after the setting of the sun. The 
analogous phenomenon in the morning, /,c. the interval between 
the first appearance of light and the rising of the sun, is known 
as the dawn. These phenomena are due to the light of the sun 
after refraction by the atmosphere being reflected to the observer 
by the clouds, dust, and other adventitious matter present 
in the atmosphere. Even in the early infancy of astronomy, 
the duration of twilight was associated with the position of 
the sun l)elow the horizon, and measurements were made to 
determine the maximum vertical depression of the sun which 
admitted the phenomena. This was found by Alhazen, Tycho 
Brahe and others to be about t 8®, and although other observers 
obtained somewhat different values, yet this value is now 
generally admitted. 'Fhe duration of twilight is therefore 
measured by the time in which the sun traverses an arc of 
18® of vertical depression, and primarily depends on the 
latitude of the observer and the declination of the sun. It 
is subject to several minor variations, occasioned by the variable 
amount of dust, clouds, &c., suspended in the air; and also 
on the temperature, which alters the altitude of the reflecting 
particles; thus, at the same place and on the same day, the 
. morning twilight or dawn is generally shorter than the evening 
rtnvlight. 



The duration and possibility of twilight may be geometrically 
exhibited as follows : Let O be the position of the observer (fig. i) ; 
Z, the zenith; P, the pole of the heavens; 

ADB, the plane of the horizon; EDI’’, the 
path of the sun. Let the circlei ADB and 
KD£ intersect in the points D and D^; 
then tliese points correspond to the rising 
and set liny of the sun. Now twilight 
prevails from sunrise or sunset until the 
sun is depressed through 18®; hence if we 
draw arcs ZC and ZC, equal to 108®, and 
terminating on the circle FDE at C and 
C,, then the arcs DC and DjC^ represent 
the distance traversed by the sun during 
the twilight. Also it may 1 )C observed 
that Cl EC represents the path of the sun during the night, and DFDi 
during the day. 1 'he arc CD is readily determined by spherical 
trigonometry. For, join CP by an arc of a great circle; then in tha 
triangle ZPC we know ZP (the colatitiide of O) ; PC (the sun's polar 
distance) and ZC (— jo8® by construction). Hence the angle ZPC, 
the sun's hour angle, may be found; tliis gives the time before or 
after noon when the sun passes C. The times of sunrise and sunset 
being known, then the arcs DC and DiCj (and the duration of dawn 
and twilight) are determined. 

So far we have considered the case when the sun docs attain a 
depression of 18®, but it is equally possible for this dei)rcs8ion not 
to ^ attained. To investigate this, take Ztl equal to 108®. Now 
if G lies beyond B and E (the maximuni depression of the sun), VZ 
being also bt'low B, then the sun will rise and set, but never descend 
so low as to occasion true night, and the entire interval between 
sunrise and sunset will be twilight. 

If E be not below B but above it, the sun will never descend 
below the horizon, and will neither rise nor set, and we arc prcscntecl 
with the? phenomenon known as the midnight sun. Since PE -- qo® 
— sun’s declination, and PC =2= latitude of observer + 18®, then 
it follows that for there to be no night the latitude of the ob- 
server together with the declination of the .sun must lie between 
90® and 72®. 

The maximum declination of the sun is about 23® 30', and hence 
in latitude -<8® 30' there will be one day without "a true night; in 
higher latitudes there will be an increasing number of such days; 
and in lower latitudes none. In England there is no real night from 
about the 22nd of May till the 22nd of July. 

The phenomenon known as the after-glow, or second twilight, has 
been referred to a second reflection of the solar rays in the atmosphere. 


TWILL (connected with ** two ”), a woven cloth in which 
the passage of the weft is arranged, not in regular .suc- 
cession as in plain weaving, but over one thread and under 
two or more according to the kind of twill. This gives a suc- 
cession of diagonal lines to the cloth, and though in the normal 
type of twill this diagonal traverses from selvage to selvage 
at an angle of 45®, considerable variations may be made. 
Twills may be stout and serviceable cloths, though, theoreti- 
cally, it would seem that the strain of wear on the threads that 
compose the cloth is necessarily irregular. The twill or dia- 
gonal may run either from left to right or vice versa. Twills 
arc made in most kinds of cloths — silk, woollen, cotton, &c. 

TWINING, THOMAS (i735*“iSo4), English classical scliolar, 
was born at Twickenham on the 8th of January 1734-1735. 
The son of Daniel Twining, tea merchant of London, he was 
originally intended for a commercial life, but his distaste for it 
and his fondness for study decided his father to send him to the 
university. He entered Sidney Su.ssex College, Gimhridge 
(fellow, 1760), took orders, and after his marriage in 1764 spent 
the remainder of his life at Fordham (Essex) and Colchester, 
where he died on the 6th of August 1804. His reputation as a 
classical scholar was established by his translation, with notes, 
of Aristotle’s Poetics (1780). Twining was also an accomplished 
musician, and assisted Charles Burney in his History of Music. 

Selections from his correspondence will be found in Recreations 
and Studies of a Country Clergyman of the Eighteenth Century (t 882) 
and Selections from Papers of the Twining Family (1887). ^dite l by 
his grand-nephew (Richard Twining) ; see also Gentleman's Magazine, 
Ixxiv. 490, and J. E. Sandys, History of Classical Scholarship, vol. 
ui. (1908). 

TWISS^ HORACE (1787-1849), English writer and politician, 
was bom at Bath, being the son of Francis Twi.ss (1760-1827), 
a Shakespearian scholar who married Mrs Siddons’s sister, 
Fanny Kemble, and who.se brother Richard (1747-1821) made a 
name as a writer of travels. Horace Twiss had a pretty wit, 
and as a young man wrote light article^ for the papers; and, 
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going to the bar, he obtained a considerable practice and became 
a K.C. in 1827. In 1820 he was elected to parliament, where, 
with some interruptions, he sat till 1841, holding the office of 
under-secretary for war and the colonies in 1828-1830. In 
1844 he was appointed vice-chancellor of the duchy of I-an- 
caster, a well-paid post which enabled him to enjoy liis popu- 
larity in London society. For some years he wrote for The ’ 
TimeSy in which he first compiled the parliamentary summary, 
and his daughter married first Francis Bacon (d. 1840) and then 
J. T. Dclane, both of them editors of that paper. He was 
the author of the Lije (1844) of Lord Eldon, and other volumes. 
He died suddenly in London on the 4th of May 1849. 

TWISS, SIR TRAVERS (1809-1897), English jurist, eldest 
son of the Rev. Robert Twiss, was born in London on th(‘ 
19th of March 1809. At University College, Oxford, he obtained 
a first-class in mathematics and a second in classics in 1830, 
and was elected a fellow of his college, of which he was after- 
wards successively bursar, dean and tutor. During his connexion 
with Oxford he was, itUef alia, a public examiner in classics 
and mathematics, Drummond professor of political economy 
(1842), and regius professor of civil law (1855). After he had 
forfeited his fellowship hy marriage, he was elected to an hono- 
rary fellowship of University College. He published while at 
Oxford an epitome of Niebuhr’s History oj Rome, an annotated 
edition of Livy and other works, but his studies mainly lay 
in the direction of political economy, law, chiefly international 
law, and international politics. In 1840 he was called to the 
bat at Lincoln’s Tnn, and became an advocate at Doctors’ 
Commons. In the ecclesiastical courts he enjoyed a large 
practice, and filled many of the appointments incidental thereto, 
&uch as commissary-general of the city and diocese of Canter- 
bury (1849), vicar-general to the archbishop (1852) and 
chancellor of the diocese of London (1858). He was professor 
of international law at King’s College, London (1852 1855). In 
1S58, when the Probate and Divorce Acts of 1857 came into 
force, and the ecclesiastical jurisdiction of Doctors’ Commons 
had passed away, Twiss, like many other leading advocates 
of Doctor^’ Commons, became a Q.C., and in the same year 
he was also elected a bencher of his inn. His successful career 
continued in the civil courts, and in addition to his large practice 
he was appointed in 1862 advocate-general to the admiralty, 
and in 1867 queen’s advocate-general. In 1867 he was also 
knighted. He served during his legal career upon a great 
number of royal commissions, such as the Maynooth commission 
in 1854, and others dealing with marriage law, neutrality, 
naturalization and allegiance. His reputation abroad led to 
his being invited by the king of the Belgians in 1884 to draw' 
up the constitution of the Congo Free State. In 1871 Twiss 
became involved in an unpleasant scandal, occasioned by 
allegations against the ante-nuptial conduct of his wife, whom 
he had married in 1862; and he threw' up all his appointments 
and lived in retirement in London until his death on the 14th 
of January 1897, devoting himself to the study of international 
law and kindred topics. Among his more notable publications 
of this period were The Law of Nations in Peace and The 
Law of Nations in War, tw'o works by which his reputation 
as . a jurist will chiefly endure. 

TWYSDEN, SIR ROGER (1597-1672), English antiquary 
and royalist pamphleteer, belonging to an ancient Kentish 
family. His mother, Anne, was the daughter of Sir Moule 
Finch, and his father, Sir William Twysden, was a courtier 
and scholar who shared in some of the voyages against the 
Spaniards in the reign of Queen Elizabeth and was well known 
at the court of King James L He was one of the first baronets. 
Roger Twysden was educated at St Paul’s School, London, 
and then at Emmanuel College, Cambridge. He entered 
Gray’s Inn on the 2nd of February 1623. He succeeded to the 
baronetcy on his father’s death in 1629. For some years 
he remained on his estate at Roy don, East Peckham, largely 
engaged in building and planting, but also in studying antiquities 
and the law of the constitution. The king’s attempts to govern 
without a parliament, and the vexatious interference of his 


lawyers and clergy with the freedom of all classes of men, 
offended Sir Roger as they did most other country gentlemen. 
He showed his determination to stand on his rights by refusing 
to pay ship money, but, probably because the advisers of the 
Crown were frightened by the unpopularity of the impost, 
was not molested. He was chosen member of parliament 
for Kent in the Short Parliament of 1640, but was not elected 
to the Long Parliament. In common with most men of his 
class Sir Roger applauded the early measures of the parliament 
10 restrict the king’s prerogative, and then became alarmed 
when it went on to assail the Church. The attainder of Lord 
Strafford frightened him a.s a UTannical use of power. He 
liecame in fact a ver}^ typical example of the men \^ho formed 
the strength of the king’s party when the sword was at last 
drawn. He considered himself too old to serve in the field, 
and therefore he did not join the king at Oxford. But he took 
the most prominent part in preparing the Kentish petition 
of March 1642 and in subsequen. demonstratitms on behalf 
of Charles. He incurred the wrath of the parliament, was 
arrested on the ist of April 1642, but was soon let out on bail, 
and on his promise to keep quiet. But his respect for legality 
would not let him rest, and he was soon in trouble again for 
another demonstration known as “ The Instruction to Mr. 
Augustine Skinner.” For this he was again arrested and 
for a time confined in a public-house, called “ The Two Tobacco 
Pipes,” near Charing Cross, London. He was released with a 
distinct intimation that he would be well advised not to go 
bat'k to Roydon Hall, but to keep out of temptation in London. 
He took the adv'icc and applied himself to reading. One plan 
for going abroad was given up, but at last he endeavoured 
to escap in disguise, wiis detected, and brought back to 
London. He was now subjected to all the vexations inflicted 
on Royalist partisan.s of good property, sequestrations of his 
rents, fines for ” malignancy,” and confinement in the Tower, 
where he consoled himself with his books. At last he com- 
pounded in 1650 and went home, where he lived quietly till the 
Restoration, when he resumed his position as magistrate. He died 
on the 27th of June 1672. He published The Commons' Liberty 
(London, 1648), demonstrating that finings and imprisonings 
by parliament were illegal; Hisloriae anglicanae scriptores 
decern (London, 1652), a work encouraged by Cromwell ; and 
Historical Vindication of the Church of England (London, 1657). 

TYBURN, a small left-bank tributary of the river Thames, 
England, now having its course entirely within London and 
below ground. The name, which also occurs as Aye-bourne, 
is of obscure derivation, though sometimes stated to signify 
Twy-burn, i.e. (the junction of) two burns or streams. The 
Tyburn rose at Hampstead and ran south, crossing Regent’s 
Park, striking the head of the modem ornamental water there. 

I Its course is marked by the windings of Marylcbone Lane, 
the dip in Piccadill)' where that thoroughfare borders the 
Green Park and at times by a line of mist acro.ss the park 
itself. It joined the Thames at Westminster {q.v,). But the 
name is more famous in its application to the Middlesex gallows, 
also called Tyburn Tree and Deadly Never Green, and also 
at an early period, the Elms, through confusion with the place 
of execution of that name at Smithfield. The Tyburn gallows 
stood not far from the modern Marble Arch. Connaught 
Square is said by several authorities to have been the exact 
site, but it appears that so long as the gallows was a permanent 
structure it stood at the junction of the present Edgware 
and Bayswater roads. The site, however, may have varied, 
for Tyburn was a place of execution as early as the end of the 
12th century. In 1759, moreover, a movable gallows super- 
seded the permanent erection. On some occasions its two 
uprights and cross-beam are .said to have actually spanned 
Edgware Road. Round the gibbet were erected open galleries, 

I the seats in which were let at high prices. Among tho.se executed 
here were Perkin Warbeck (1449), the Holy Maid of Kent 
and confederates (1535), Haughton, last prior of the Charter- 
hou.se (1535), John Felton, murderer of Villicrs, duke of Buck- 
ingliam (1628), Jack Sheppard (1724); Earl Ferrers (1760). 
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In 1661 the dceletons of Cromwell, Ireton and other regicides 
were hung upon the gallows. The last execution took place 
in 1783, the scene being thereafter transferred lo Newgate. 
The Tyburn Ticket was a certificate given to a prosecutor of 
a felon on conviction, the first assignee of which was exempted 
by a statute of William 111 . from all parish and ward duties 
within the district. The hangman’s halter was colloquially 
known in the i6th century as the Tyburn Tippet. 

See A. Marks, Tyburn Tree, its History and Annals (London, 

mS). 

* TYDEUS^ in Greek legend, son of Ocneus, king of Calydon, 
and Peribo^. Having slain his uncle (or other relatives) he 
fled for refuge to Argos, where Adrastus received him hospitably 
and purified liim from the guilt of blood. Tydeus took part 
in the expedition of tlie “ Seven against Thebes,” in which, 
although small of stature, he greatly distinguished himself. In 
the desperate battle under the walls of the city he was severely 
wound^ by Mdanippus, but manned to slay his adversary. 
Athena, who held lydeus in special favour, hastened to the 
field of battle, to heal him of his wound and bestow immor- 
tality upon him. But the sight of Tydeus, cleaving open 
the skull of his dead enemy and sucking out his brains, so 
disgusted her that she left him to his fate. Tydeus married 
Dei'pyJe, the daughter of Adrastus, by whom he had a son, 
the famous Diomedes, frequently called Tydides. 

Homer, Iliad, xiv. 1 1 4-1 3a; Apollodorus iii. 6, 8; Schol. on Pindar, 
Nemea, x. 12. 

TYLDE5LEY with SHAKERLEY, an urban district in the 
Leigh parliamentary division of Lancashire, England, urn. 
W.N.W. from Manchester by the London & North Western 
railway. Pop. (1901), 14,843. The town is of modem growth 
and depends upon its cotton mills and the large collieries in 
the neighbourhood. 

TYLEB» JOHN (1790-1862), tenth president of the United 
States, was born at Greenway, Charles City county, Virginia, 
on the 29th of March 1790. He was the second son of John 
Tyler (1747-1 81 3), governor of Virginia in 1808-1811 and United 
States district judge in 1812-1813. The family was of English 
descent, but tlie claim of relationship to the famous Wat Tyler, 
tliough always stoutly maintained by President Tyler, cannot 
he substantiated. John Tyler the younger entered the grammar 
school of the college of William and Mary, at Williamsburg, 
in 1802, and graduated in 1807. Two years later he was 
admitted to the bar. His public life began in 1811, when he 
was elected a member of the Virginia house of delegates. 
Here he served for five years, being chosen also in 1815 a 
member of the council of state. In 1813 he raised a company 
for the defence of Richmond agaiast the British, serving sub- 
sequently in minor operations elsewhere. From December 
1816 lo March 1821 he was a member of the national House 
of Representatives. A Republican in politics, and a firm 
believer in the doctrines of strict construction and state sover- 
eignty which Thomas Jefferson had been principally instru- 
mental in formulating, he opposed consistently the demand 
for internal improvements and increased tariff duties, and 
declined to follow Henry Clay in the proposed recognition of 
the independence of the Spanish colonies in South America 
and in the Missouri Compromise legislation. For the conduct 
of Jackson in Florida, in the summary execution of Arbuthnot 
and Ambristcr, he had only strong condemnation. He declined 
a re-election to the house in 1821. In 1823-1825 he was again 
a member of the Virginia house of delegates, and in 1825- 
1827 was governor of the state. In 1827 he was elected to 
the United States Senate to succeed John Randolph. In 1829- 
1830 he also served as a member of the Virginia constitutional 
convention. His career as senator was marked by a degree 
of independence which at times made his party position uncer- 
tain, notwithstanding the fact that his political ideas continued 
to be those of a thoroughgoing strict constructionist. Believ- 
ing protective tariff duties to be unconstitutional, he voted 
against the tariff of abominations ” in 1828, and also against 
the tariff of 1832, since the latter measure, though reducing 


duties, showed no abandonment of the protective principle. 
The compromise tariff of 1833, made necessary by the hostile 
attitude of South Carolina, owed its inception largely to him, 
but he voted against the “ force bill,” an act for enforcing 
the collection of duties, being the only senator whose vote 
was so recorded. His hostility to a high tariff policy, however, 
did not prevent him from condemning the South Carolina 
ordinance of nullification; and in the presidential election of 
1832 he supported Andrew Jackson, to whose political principles 
and methods, as to those of his advisers, he was invincibly 
opposed, as the ** least objectionable ” of the various candidates. 
The vigorous course of the president towards South Carolina, 
however, led him, after 1833, to act more and more with the 
opposition which presently became the Whig party; but he 
was never at heart a Whig, at least as Whig principles came 
later to be defined, and his place is with the Democrats of the 
Calhoun school. He sought to incorporate in a new code 
for the district of Columbia, in 1832, a prohibition of the 
slave trade in the district, at the same lime opposing the aboli- 
tion of slavery there without the consent of Maryland and 
Virginia, which had originally ceded the district to the United 
States. In the controversy over the removal of the govern- 
ment deposits from the Bank of the United States he sided 
with the bank, and voted for Clay’s resolution censuring Jack- 
son for his course in the matter. In 1833 he was again elected 
to the Senate, notwithstanding the criticism of his independent 
attitude and the wide approval of Jackson’s policy in regard 
lo the bank. In the election of 1836 he was supported as a 
candidate for the vice-presidency by the friends of Hugh L. 
W’hite of Tennessee, the Democratic candidate opposed to 
Martin Van Buren, and received 47 votes, none of them from 
Virginia. When the legislature of Virginia voted instnictions 
to its senators to support Senator Thomas H. Benton’s resolu- 
tion expunging from the journal of the Senate the resolution 
of censure, Tyler, though admitting the right of instruction, 
could not conscientiously obey the mandate, and on the 29th 
of February 1836 he resigned his seat. He was by this time 
reckoned a Whig, and his refusal to favour the Van Buren 
administration lent colour to that view. In 1838 he became 
on(!e more a meml)er of the Virginia house of delegates, and 
in the same year was chosen president of the Virginia Coloni- 
zation S(K*iety, of which he had long been a vice-president. 
In 1839 he made an unsuccessful contest for the United States 
senatorship. In December of that year the Whigs, relying 
upon his record in Congress as a sufficient declaration of politicad 
faith, nominated him for vice-president on the ticket with 
William Henry Harrison, expecting that the nomination would 
win support for the party in the South. Harrison and Tyler 
each received 234 electoral votes and were elected. On the 
4th of April 1841, one month after the inauguration, Harrison 
died, and Tyler became president. The detailed discassion 
of the events of his administration, 1841-1845, belongs to the 
history of the United States (see United States : History). He 
retained Harrison’s cabinet until his veto of the bill for a ** fiscal 
corporation ” led to the resignation of all the members except 
Daniel Webster, who was bringing to a dose the negotiations 
with Lord Ashburton for the settlement of the north-edsitern 
boundary dispute; and he not only opposed the recognition of 
the spoils system in appointments and removals, but kept at 
their posts some of the ablest of the ministers abroad. He 
stood, however, as it were, midway between the two great 
parties, without the leadership or support of either; Van Buren, 
whose influence in the practical working of politics was still 
great, refused to recognize him as a Democrat, and the Whigs 
repudiated him as a Whig; while with Clay leading the majority 
in Congress, harmony between that body and the executive 
was from the first impossible. The annexation of Texas, 
achieved just before the close of his administration, seemed 
to commend him for a second term on that issue, and in May 
1844 he was renominated by a convention of Democrats, 
irregularly diosen, at Baltimore. The majority of the annexa- 
tionists, however, would not support him, and he bad further 
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to meet the opposition of Van Buren, ivho had failed to secure 
the nomination in the regular Democratic convention, and 
of Tames K. Polk, tlic regular Democratic nominee. Tyler 
accepted the Baltimore nomination, but on the 20th of August 
withdrew from the contest. From this time until the eve of 
the Civil War he held no public office, but his opinions on 
political questions continued to be sought, and he was much in 
demand as a speaker on public occasions. In December i860, 
when South Carolina adopted its ordinance of secession, Tyler, 
though sympathizing with the state, took firm ground against 
disunion and exerted himself in behalf of peace. The legisla- 
ture of Virginia appointed him a commissioner to confer with 
President Buchanan and arrange, if possible, for the main- 
tenance of the status quo in the matter of Fort Sumter, in 
Charleston harbour; but his efforts were unavailing. He did 
not abate his activity, however, and the Peace Congress which 
assembled at Washington on the 4th of February i86t, pur- 
suant to a resolution of the Virginia legislature, and over which 
he prcwsidcd, was largely the result of his labours. The con- 
stitutional amendment proposed by the conference, however, 
did not meet with his approbation, and his action in signing 
and transmitting the resolution to Congress was merely formal. 
On the 13th of February, while absent in Washington on this 
mission, he was elected to the Virginia convention at Rich- 
mond, and took his seat on the ist of March. In the conven- 
tion he advocated immediate secession as the only proper 
course under the circumstances. He continued to serve as 
a member of the convention until it adjourned in December, 
in the meantime acting as one of the commissioners to nego- 
tiate a temporai7 union between Virginia and the Confederate 
States of America. He was also a member of the provisional 
Confederate Congress from May 1861, when the capital of 
the Confederacy was removed from Montgomery, Alabama, 
to Richmond. He was elected a member of the House of 
Representatives of the permanent Congress, but died on the 
i8th of January 1862, in Richmond, before that body assembled. 

President Tyler was twice married, first in 1813 to Miss 
Letitia Christian (1790-1842), and second in 1844 to Miss Julia 
Gardiner (1820-1889). Hi^ son, Lyon Gardiner Tyler (b. 
1853), graduated at the university of Virginia in 1875, and 
practised law at Richmond, Virginia, from 1882 to 1888, when 
he became president of the college of William and Mary. 
Among his publications, besides Letters and Times of the Tylers, 
are Parties and Patronage in the United States (1890); Cradle 
of the Republic (1900); England in America (1906) in the 
‘^American Nation Series,” and Williamsburg, the Old Colonial 
Capital (1908). 

The principal authority for the life of Tyler, aside from speeches, 
messages and other documents, is Lyon G. Tyler, Letters and Times 
ojthe Tylers (3 vols., Itichmond, Va., 1884-1896), (W, MacD.*) 

TYLER» MOSES COIT (1835-1900), American author, was 
bom in Griswold, Connecticut, on the 2nd of August 1835. 
At an early age he removed with his parents to Detroit, Michi- 
gan. He entered the university of Michigan in 1853, but in 
the next year went to Yale College, from which he graduated 
A.B. in 1857, and received the degree of A.M. in 1863. He 
studied for the Congregational ministry at the Yale Divinity 
School (1857-1858) and at the Andover Theological Seminaiy 
(1858-1859), and held a pastorate at Owego, New York, in 
1859-1860 and at Poughkeepsie in 1860-1862. Owing to ill 
health, however, and a change in his theological beliefs, he 
left the ministry. He became interested in physical training, 
and for some time (partly in England) wrote and lectured on 
the subject, besides other journalistic work. He became 
professor of English language and literature in the university 
of Michigan in 1867, and held that position until i88r, except 
in 1873-1874, when he was literary editor of the Christian 
Union] from 1881 until his death on the 28th of December 
1900 at Ithac^a, New York, he was professor of American histo^ 
at Cornell University. In 1881 he was ordained deacon in 
the Protestant Episcopal Church and in 1883 priest, but he 
never undertook parochial work. Most important among 
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his works are his valuable and original History of American 
Literature during the Colonial Time, J607-176J (a vols., 187S; 
revised in 1897), and Literary History of the American 
tion, 1703-1783 (2 vols., 1897). Supplementary to these two 
is his Three Men of Letters (1895), containing biographical 
and critical chapters on George Berkeley, Timothy Dwight 
and Joel Barlow. In addition he published 2 he BrawnviUe 
Papers (1869), a series of essays on physical culture; a revision 
of Henry Morlcy^s Manual of English Literature (1879); In 
Memoriam : Edgar Kelsey Apgar (1886), privately printed; 
Patrick Henry (1887), an excellent biography , in the ** American 
Statesmen Series”; and Glimpses of England : Social, Political^ 
Literary (X898), a selection from his sketches written while 
abroad. 

See “ Moses Coit Tyler,*’ by Professor William P. Trent, in The 
Forum (Aug. 1901), and an article by IH-ofessor George L. Burr, in 
the Annual Report of the American Historical Association for 1901 
(vol. i.j. 

TTLER» WAT [or Walter] (d. 1381), English rebel, a man 
of obscure origin, was a native eitner of Kent or of Essex. 
Nothing definite is known of him previous to the outbreak of 
the peasant revolt in 1381, but Froissart says he had served 
as a soldier in the French War, and a Kentishman in the 
retinue of Richard IT. professed to identify him as a notorious 
rogue and robber of Kent. The name Tyler, or Teghler, is 
a trade designation and not a surname. The discontent of 
the rural labourers and of the poorer class of craftsmen in 
the towns, caused by the economic distress that followed the 
Black Death and the enactment of the Statute of Labourers 
in 135T, was brought to a head by the impovsition of a poll 
tax in 1379 and again in 1381, and at the end of May in the 
latter year riots broke out at Brentwood in Essex; on the 4th 
of June similar violence occurred at Dartford; and on the 
6th a mob several thousands strong seized the c-astle of Roches- 
ter and marched up the Medway to Maidstone. Here they 
chose Wat Tyler to be their leader, and in the next few days 
the rising spread over Kent, where much pillage and damage 
to property occurred. On the loth Tyler seized Canterbury, 
sacked the palace of Archbishop Sudbury, the chancellor, 
and beheaded three citizens as “ traitors.” Next day he led 
his followers, strengthened by many Kentish recruits, on the 
road to London, being joined at Maidstone by John Ball 
(q^v.), whom the mob had liberated from the archbishop’s 
prison. Reaching Blackheath on the 12th, the insurgents 
burnt the prisons in Southwark and pillaged the archbishop’s 
palace at Lambeth, while another body of rebels from Essex 
encamped at Mile End. King Richard II. was at the Tower, 
but neither the king’s councillors nor the municipal authorities 
had taken any measures to cope with the rising. The drav/- 
bridge of London Bridge having been lowered by treachery, 
Tyler and his followers crossed the Thames; and bein^ joined 
by thousands of London apprentices, artisans and criminals, 
they sacked and burnt John of Gaunt’s splendid palace of the 
Savoy, the official residence of the treasurer, Sir Robert Hales, 
and the prisons of Newgate and the Fleet. On the 14th 
Richard II., a boy of fourteen, undertook the perilous enter- 
prise of riding out to confer with the rebels beyond the city 
wall. At Mile End the king met Wat Tyler; a lengthy and 
tumultuous conference, during which several persons were 
slain, took place, in which Tyler demanded the immediate 
abolition of serfdom and all feudal services, and the removal 
of all restrictions on freedom of labour and trade, as well as 
a general amnesty for the insurgents. Richard had no choice 
but to concede these demands, and charters were immediately 
drawn up to give effect to them. While this was in progress 
Tyler with a small band of followers returned to the Tower, 
which they entered, and dragged forth Arclibishop Sudbury 
and Sir Robert Hales from chapel and murdered l^em 
on Tower Hill. During the following night and day London 
was given over to plunder and slaughter, the victims being 
chiefly Flemish merchants, lawy^s and personal adherents 
of John of Gaunt, duke of Lancaster. Meantime the people 
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of property began to organize themselves for the restoration 
of order. On the 15th of June, Richard, after confession 
and receiving the Sacrament, rode to Smithfield for a further 
conference with the rebels. Close to St Bartholomew’’s Church 
he met Wat Tyler, who advanced from the ranks of the insur- 
gents and shook the king’s hand, bidding him be of good cheer. 
Tyler then formulated a number of fresh demands, including 
the confiscation of ecclesiastical estates and the institution 
of social equality. Richard replied that the popular desire 
should be satisfied “ saving the regalities of the Crown.” Tyler 
thereupon grew insolent, and in the altercation that ensued 
the rebel leader was killed by the mayor. Sir William Wal- 
worth and John Stand w'ick, one of the king’s squires. 

The rebels now' handled their bows in a menacing fashion, 
but at the critical moment the young king with great presence 
of mind and courage spurred his horse into the open, crying, 
“ Sirs, will you shoot your king ? 1 will be your chief and 
captain, you shall have from me all that you seek.” Richard 
then led the mob to a neighbouring meadow, wJiere he kept 
tliem in parlc\' till Walworth, wdio had returned within the city 
to summon the loyal citizens to the king’s aid, returned with a 
sufficient following to overawe and disperse the rebels. With 
the death of \\’at T}'ler the rising in London and the home 
counties (juickly subsided, though in East Anglia it flickered 
a short time longer under the leadership of John Wraw and 
Geoffrey Litster until suppressed by the energy of Henry 
Despenscr, bishop of Norwich. About no persons were exe- 
cuted for the rebellion in Kent and Essex, including John Ball, 
and Jack Straw, lylcr’s chief lieutenant.^ The enfranchise- 
ment of \'illcins granted by Richard at the Mile End conference 
was revoked by parliament in 1382, and no permanent results 
were obtained for the peasants by Wat I’yler’s revolt. 


Bibliography. — The best original account of the rebellion of 
Wat Tyler is the “ Anonimal Chronicle of St Mary s, York,” printed 
by G. M. Trevelyan in the £fig. Ntst. Rev. (1898).’ See also Thomas 
Walsingham, Chronicon An^liae (KoUs Series, 1874); Froissart, 
Chronicles (edited by G. C. Macaulay, London, 1895) ; Andr^ R6ville, 
Le Soul^ement des travaillers d*A‘ngleterre en jjSi (Paris, 1898) ; 
C. Oman, The Great Revolt of jjS/ (Oxford, 1900b and The Political 
History of England, vol. iv. (ed. b}’ W. Hunt and K. L. ]*oolc, London, 
190O). (R. J. M.) 


TYLER, a city and the county-seat of Smith county, Texas, 
U.S.A., about 115 m. E. by S, of Dallas. Pop. (1890), 6908; 
(1900), 8069, of whom 2693 were negroes ; (1906, estimate), 8765. 
Tyler is ser\'ed by the International & Great Northern and the 
St Louis South-Western railways. It is the seat of the Tyler 
Commercial College, of the East Texas Conservatory of Music 
and of two institutions for negroes — Texas College (1895; 
Colored Methodist Episcopal) and the East 'Texas Normal and 
lndu.strial Academy (Baptist, 1905). The principal public 
buildings include the city hall, the county court-house, a Car- 
negie librar)^ and the post office and Federal Courts building. 
Sessions of the United States Circuit and District Courts, and 
of a state district court, as well as of the county court, are held 
in Tyle^ Tyler is situated in a prosperous agricultural region, 
and has various manufactures. The St Louis South-Western 
railway maintains general offices and machine-shops here. 
Tyler, named in honour of President John Tyler, w'as .settled 
in 1847, was incorporated as a town in 1870 and wus chartered 
as a city in 1907. 

TYLOPODA (Gr. for boss-footed, in reference to the 
cushion-like pads forming the soles of the feet), the scientific 
name qf the section of ruminating artiodacl)dc ungulate mam- 
mals (see Artiodactyi.a) now represented by the Old World 
can:^CjU,(see Camel) and the South American Llamas (see Llama). 


0 eY $. — In the skull there is a sagittal crest; the tympanic 
Riled wnth cancellous tis.sue; the condyle of the low'cr jaw' is 
: and the premaxillae, or anterior l)oiu?.s of the upper jaw', 

^ f full numl>er of incisor teeth in the young state, the outer- 

these being persistent through life as an isolated tooth, 
tusk-like canines arc present in both jaws, tho.se of the lower jaw 



’ Mr F. W. 1 ). Brie (English Historical Review, igod), vol. xxi., 
advances the theory that Tyler and Straw are one and the same 
person. 


being clilferentiated from the long, horizontal and spatulate incisors; 
in form ll\py arc sub-erect and pointed. The crowns of the molars 
belong to the crescentic or selenodont type, and are tall-crowned or 
hyi)sodont; but one or more of the anterior premolars is usuallv 
detached from the series, and of simple pointed form. The hinder 
part of the body is much contracted, and the femur long and verti- 
cally placed, so that the knee-joint is lower in position, and the thigh 
[ altogether more detached from the abdomen than in most mammals. 
The limbs arc long, but with only two digits (the third and fourth) 
developed on each, no traces of any of the others being present. 
The trapezoid and magnum of the cari)us and the cuboid and navi- 
cular of the tarsus are distinct. The two cannon-bones of each limb 
are confluent for the greater part of their length, though separated 
for a considerable distance at the lower end. Their lower articular 
surfaces, instead of being pulley-like, with deep ridges and grooves, 
as in other Artiodactyla, are simple, rounded and smooth. The 
first phalanges arc expanded at their lower ends, and the wide, 
depn^ssed middle phalanges embedded in a broad cutaneous pad, 
forming the sole of the foot, on whicli the animal rests in walking 
instead of on the hoofs. The terminal phalanges are small and 
nodular, not flattened on their inner or oppo.sed surfaces, and not 
completely encased in hoofs, but bearing nails on their upper surface 
only. The neck is long and curved, and its vertebrae arc remarkable 
for the position of the canal for the transmission of the vertebral 
artery, which does not perforate the transverse process, but passes 
obliquely through the anterior part of the pedicle of the arch. There 
arc no horns or an tiers. Though these animals ruminate, the 
stomach differs considerably in the details of its construction from 
that of the Pecora. 'I'hc interior of the rumen or paunch has no tags 
or villi on its surface, and there is no di.stinct psalterium or manyplies. 
lioth first and .second compartments are rcmiarkable for the presence 
of a number of pouches or cells in their walls, with muscular parti- 
tions, and a sphincter-like arrangement of their orifice.s, by which 
they can be shut off from the rest of the ca\'ity, and into which 
the" fluid portion only of the contents of the stomach is allowed to 
enter. The placenta is diffuse, not cotyledonary. Finally, the 
Tylopoda differ not only from other ungulates, but from all other 
mammals, in the fact that the red ' coqmscles of the blood, 
instead of being circular in outline, are oval as in the inferior 
v-ertebrate classes. 

Camels . — Of the two existing generic representatives of the 
Camelidae (as the* family in which they are both included is named), 
the Old World camels (Camelus) are characterized by their great 
bodib' size, and the presence of one or two fle.shy humps, which 
diminish or increase in size according to the physical condition of 
the animals thenivsclves, There is a total of 34 teeth, arranged 
as i. c, -] , p. ^ w. H. Of these the first upper prcmolar is a simple 
tooth placed close behind the premaxilla and separated by a long 
gap from the two other teeth of the .same scries; while the lower 
incisors, of which the outermost is the largest, are directed partially 
forwards. The .skull is elongated, with an overhanging occiput, 
complete bony rims to the orbits, and the premaxillac separated 
from the arclicd and rather long nasals. The vertebrae arc C. 7, 
P, 12, L. 7, S. 4 and Ca. 13 to 15. The ears are short and rounded ; 
the toes of the broad feet very imperfectly separated; the tail is 
well developed, with a terminal tuff ; and the .straight hair is not 
woolly. 

Llamas . — Although the name llama properly €n.pj)lies onlv to one 
of the domesticated breeds, zoologically it is taken to include all the 
South American representatives of the Camelidae, which form the 
genus Lama. In this sense, llamas are characterized as follows 
The dentition in the adult is r. -Jf, c. j, p. m. total 32. In the 
upper jaw there is a compressed, sharp-pointed, tusk-like incisor 
near the hind edge of the premaxilla, followed in the male at least 
by a moderate-sized, pointed, curved canine in the anterior part of 
the maxilla. The isolated canine-like premolar which follows in the 
camels is not present. The teeth of the check-series which are in 
contact with each other consist of two small prcmolars (the first 
almo.st rudimentary) and three broad molars, constructed generally 
like those of Camelus. In the lower jaw the three incisors arc long, 
.spatulate and horizontal, with the outer one the smallest. Next 
to the latter is a curved, sub-erect canine, followed after an interval 
by an isolated minute and often deciduous simple conical premolar ; 
then a contiguous series of one premolar and three molars, which 
differ from those of recent species of Camelus in having a small 
accessor}’- column, at the anterior outer (xlge. The skull generally 
resembles that of Camelus, the relatively larger brain-cavity and 
orbits and less developed cranial ridges being due to its smaller 
size. The nasal bones are shorter and broader, and are joined by 
the prcmaxillae. Vertebrae: C. 7, P. 12, L. 7, S. 4, Ca. 15 to 20. 
Ears rather long and pointed. No hump. Feet narrow, the toes 
Ixung more sejjarated than in the camels, and each with a distinct 
plantar pad. Tail short. Hairy covering long and woolly. Size 
smaller and general form lighter than in the camels. Llamas 
are now confined to the western and southernmost parts of South 
America, though fossil remains have beeiv found in the caves of 
Brazil, and in the pampas of the Argentine Republic. (Sec also 
Alpaca; Guanaco; Llama and Vicugna.) 

Fossil History . — As regards the past history of the group, remains 
of fossil species of Camelus have been obtained from the superficial 
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doposits ol various parts of Russia, Rumania and Siberia, and 
otlufr.s from the Lower Pliocene of northern India ; the molar teeth 
of these latter presenting the additional column rcfcrre<I to alxivc 
as distinguishing those of the llamas from those of modern camels. 
In addition to these Dr M. Schlosscr has described remains of a large 
taiucl-like animal from China, with apparently generalized afhnities, 
lor which the name of Paracamelus is proposed. Mine Pavlow, 
of Moscow, has brought to notice a fos.sil camel-skull of great in- 
terest, which was collected in the district Alexandrie, of the govern- 
ment of Klierson, Russia, linfortunatcly. the precise age of the 
formation from which it was obtained is unknown, but it is con- 
sidered probable that it dates from the later Tertiary. Although 
it has the deciduous dentition, Mine T^avlow' considers herself 
justified in referring the Kherson skull to the genus Procamelus 
previously known only from the Lower Pliocene or Upper Miocene 
strata of North America, and differing from modern camels, among 
other features, by the retention of a fuller series of prcmolar teeth. 
Part of the cannon-bone of a camel from another district in Russia 
is provisionally assigned to the .same species, l^ossibly this Russian 
camel {Procafn^lus hhursonensis) , as it is called, may form the 
connecting link between the typical Procamelus of North America 
and the fossil camel (Camelus sivalensis) of the Siwalik Hills of 
India. Be this as it may^i the identification of a North Amc?rican 
type of camel from the Tertiary strata of eastern Europe forms 
another connecting link between the extinct faunas of the northern 
hall of the Old World and North America, and thus tends to show 
that the claim of America to bo the exclusive birtliplace ol many 
Old World tjaies may have to be reconsidered. 

Remains of camels (C. thnmasi) have also lieen found in the 
Pleistocene strata of Oran and Ouen Seguen, in Algeria; and cer- 
tain remains from the Isle of Samos have been assigrie<l to the 
same genus, although the reference requires confirmation. The 
Algerian Phnstocenc camtd was doubtless the direct ancestor of 
the living African species, w’hich it serves to connect with the 
extinct C. sivalensis* 

In North America, apart from certain still older and more primi- 
tive mammals, with teeth of the tubercular type, the* earliest 
known form which can definitely bt* included in the camel-series is 
Protylopus, of the Uinta or Upper Eocene. In this creature, 
which was not larger than a European hare, there was the full 
number of 44 teeth, which formed a regular series, without any long 
gaps, and with the canines but little taller than the incisors, while 
the hinder cheek-teeth, although of the crescentic type, w’cre 
low-crowned. In both jaw'S the anterior front-teeth were of a cutting 
and compressed type. Unfortunately, the skull is incomplete, 
and the r<'st of the skeleton very imperfectly known; but sufficient 
of the former remains to show that the soclcet of the eye was open 
iKjhind, and of the latter to indicate that in the hind -foot, at any 
rate, the upper bones of the two functional toes had not coalcscc*<l 
into a cannon-lK)ne. The lateral hind-toes (that is to say the second 
and fifth of the typical scries) had, however, become rudimentary; 
although it is probable that the corresponding digits of the fore- 
limb were functional, so that this foot was four- toed. In old 
individuals tlvj bones of the foreann (radius and ulna) bcjcame 
welded together about half-way down, although they remained 
free above. On the other hand it appears that the smaller bone of 
the leg (fibula) was welded to the larger one (tibia), and that its 
upper portion had di.sappearcd. Nothing is Itiiown of the neck 
vertebrae. It is, of course, evident that there must have Ixjcn an 
earlier form in which all the feet were four-toed, and the bones of 
the forearm and lower part of the leg separate. 

A sta.ge higher in the series, viz. in the Oligocenc, we meet with 
Pbehrotherium, in which a distinct increase in bodily size is notice- 
able, as also in the relative length of the two l)ones which unite 
in the higher types to form the cannon-bone. Moreover, the 
crowns of the hinder check-teeth are taller, and more distinctly 
crescentic, both feet are two-toed, the ulna and radius arc fused, 
and the fibula is represented only by its lower part. In the verto- 
l)rac of the neck the distinctive cameloid characters had already 
made their appearance. On the other hand, the skull was short 
and ra!)bit-like, showing none of the characteristic features of 
modern camels. 

In the Lower Miocene occurs Proiomeryx or Gomphotherium, in 
which there is a considerable increase in the matter of liodily size, 
the two metacarpal and metatarsal bones (or those which unite in 
the latter forms to constitute the cannon -bonc.s) being double the 
length of the corresponding elements in Protylopus, These bones, 
although separate, have their adjacent surfaces more closely applied 
than is the case in the latter; while in this and the earlier genera 
tlie terminal toe-bones indicate that the foot was of the normal 
hoofed type. In the skull the socket of the is surrounded by 
bone; while the dentition begins to approximate to the camel 
type — notably by the circumstance that the lower canine is either 
separated by a gap from the outermost incisors, or that its crown 
a.s.sumes a backwardly curved shape. In Protolahis of the Middle 
Miocene, while no cannon-bone is formed, the first and second pairs 
of incisor teeth are retained, and the limbs and feet are short and 
disproportionately small. In the Upper Miocene we come to a 
distinct type — Procamelus — which is entitled to be regarded as 
a camel, and approximates in size to a small llama. Here the 


metacarpals and metatarsals have partially united to form cannon- 
bones, the skull has assumed the elongated form characteristic of 
modern camels, with the loss of the first and second pairs of upper 
incisors, and the development of gaps in front of and bcliind each 
of the next three teeth, that is to say, the third incisor, the canine 
and the first cheek-tooth. The approximately contemporaneous 
Pliauchenia makes another step by the loss of the second lower 
cheek-tooth. Both these genera have the toe- bones of the ir- 
regular nodular form distinctive of modern camels, so that we may 
safely infer that the foot themselves had assumed the cushion- 
type. 

In one species of Procamelus the metacarpals and metatarsals 
coalesced into cannon-bones late in life; but when we come to the 
Pleistocene Camelops such union took place at an early stage ol 
existence, and was thoroughly complete. In the living members 
of the group it occurs before birth. The spi‘cics of Camelops 
were probably fully as large as llamas, and some, at any rate, 
resembled those animals as regards the number of teeth, the incisors 
being reduced to one upper and three lower pairs, and the cheek- 
teeth to four or five in the upper and four in the lower jaw; the total 
number of teeth thus being 28 or 30 in place of the 44 of Pbebrothe- 
rium. The sole difference between Camelops and Llama seems to 
consi.st in certain structural details of the lower cheek-teeth. An 
allied extinct genus (Eschatius) is also distinguished by certain 
features in the dentition. 

Ai)art from Procamelus the foregoing genera are exclusively 
North American. A lower jaw from the Pleistocene deposits of 
that continent has, however, been rcfcrnjd to the Old World 
Camelus, 

In addition to the above there is an extraordinary North American 
Miocene giraffe-necked camel (Alticamelus) , a creature of the size 
of a giraffe, with similarly elongated neck and limbs, and evidently 
adapted for browsing on trees. I'hc feet and numlHjr of teeth 
were general Iv similar to those of Procamelus, Unlike the giraffe, 
the length of the limbs is due to the elongation of their upper 
segments, and that of the neck to the lengthening of only the hinder 
vertebrae. 

In caverns and superficial deposits of South America occur 
remains of extinct species more or less clo.srly related to modern 
llamas; but previous to the UpjKjr Pliocene the group is unknown 
in South America, which it reached from the north. 

All the foregoing genera are included in the sub-family Camelidae. 
Parallel to this is. howcN^er, the North American family Leptomcry- 
chidac (Hyperlragi.ilidac), as represented by J.epiomeryx, Camelo^ 
meryx and Leptoreodon, which presents remarkable resemblances, 
especially in the type genus, to the Tragulina (see Chevrotain); 
camel-like featurt.'.s being, how’ever, apparent in the two genera 
last mentioned. Generalized features are also displayed by tlie 
Oligoccnc Hypisodtis, which in its short skull and large orbits 
presents a curious approximation to the African dik-dik antelopes 
of the genus Madoqua (see Antki-ope). Again, the remarkable 
horned North American Oligoccnc genus Protoceras, while di.s- 
playiiig resemblances to Leptomeryx and Leptoreodon, presents also 
points of similarity to the Tragulina and Pecora {q,v.). 

The North American genus Oreodon typifies a second family 
included by Professor W. B. Scott in the Tylopoda and genei^'y 
knoivn as the Oreodontidae. As Oreodon is, however, antedatecl 
by Merycoidodon, the latter name i.s properly entitle(i to stand, 
iii whicli case the family should be called Agridchocri'Iae. It is not 
easy to point out the characters in which the family approximates 
to tlie Camolitlae, and only its general characteristics can be 
indicated. The family ranges in North America from the Upper 
Eocene to the Lower Miocene, but Oreodon (or Merycoidodon)* 
which is typified by an animal of the size of a she.‘Cp, is Oligoccne. 
In the Orcoclontinae or typical section of the family, which includes 
several genera nearly allied to Oreodon, the skull is .shorter and higher 
than in the camels, with a swollen brain-cas<?, a preorbital gland- 
pit, the condyle of the lower jaw transversely elongated, the 
tymiianic bulla hollow, and the orl)it surrounded by bone. The 
dentition comprises the typical 44 teeth, of which the molars are 
short-crowned, with four cre.scentic cusps on tho.sc‘ of the upper 
jaw (sclenodont t3rpc). The most characteristic dental feature is, 
however, the assumption of the form and function of a canine by 
the first lower premolar; the lower canine being incisor-like. The 
tail is very long; and the foot have five functional toes, with com- 
plete but short metacarpals or metatarsals. In the Miocene 
Agriochoerus, which typifies a second sub-family (Agriochoerinae), 
there is no gland-pit in the skull, of which the orbit is open behind: 
while the upper incisors arc wanting in the adult and the terminal 
toe-bones are claw-like rather than of the hoofed type. The molars 
are less completely selcnodont than in the type genus. It is note- 
worthy that a molar from the Tertiary of India has been referred 
to Agriochoerus, a determination which if correct probably indicates 
the occurrence of Oreodonts in the unknown Tertiary deposits 
of Central Asia. It may be added that in the Oreodontidae the 
vertebral artery pierces the transverse processes of the cervical 
vertebrae in the normal manner. 

The earliest representatives of the Tylopoda according to Professor 
Scott is the Middle Eocene genus Homacodon, typifying the family 
Homacodontidae, which is regarded as the common ancestor of both 
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Cam^daie and Oreodontidae, with resemfaiances to the European 
Oligocene genus Dichobune (see AaTioDACTYLA), Homacodon was 
an animal of the size of a rabbit, with five toes (of which cmly 
live were func?tional to each foot) and 44 teeth, of which tlic molars 
are tubsrculated (bunodont), with six columns on those of the upper 
jaw; the premolars being of a cutting type. It should be added 
that tills generalized animal is not unfrequently classed among the 
ancestral pigs, but its cameline affinities are strongly emphasized 
by Professor Scott. 

‘l.riTERATURE.— “W. B, Scott, ‘‘On the Osteology of Pfiebrother- 
ium/* Journal of Morphology (1891), vol. v.; ‘‘The Osteology of 
Protocera.s (1895), ibid., vol. xi.; J. L. Worlman, ‘‘On the Ostc- 
ologry of Agriochoerus,’* Bull. Amer. Museum (1895), vii.; “ The 
Extinct Camelidae of North America'' (1898), ibid., vol. x.; 
W. D. Matthew, “ The Skull of Hvpisodus " (1901), ibid., vol. xvi. 

(R. L.*) 

TYLOR, EDWARD BURNETT (1832- ), English anthro- 

pologist, was bom at Camberwell, London, on the 2nd of 
October 1832, the son of Joseph Tylor, a hrassfounder. Alfred 
Tylor, the geologist, was an elder brother. His parents were 
members of the Society of Friends, at one of whose schools, at 
Grove House, Tottenham, he was educated. In 1848 he entered 
his father's manufactory in London, but at about the age of 
twenty he was threatened with consumption and forced to 
abandon business. During 1855-1856 he travelled in the 
United States of America to recruit his health. Proceeding 
in 1856 to Cuba, he met Henry Christy the ethnologist, with 
wbom he visited Mexico. Tylor’s association with Uhristy 
greatly stimulated his awakening interest in anthn)pology, 
and his visit to Mexico, with its rich prehistoric remains, led 
him to make a systematic .study of the .sc'ience. While on a 
visit to Cannes he WTole a record of his observations, entitled 
Anahuac ; or, Mexico and the Mexicans^ Ancient and Modern, 
w’hich was published in j86i. In 1865 appeared Researches 
into the Early History of Mankind, which made Tylor's reputa- 
tion. It .showed great research, original insight, and much 
constructive powder in the formation of systematic views. The 
chapters on early myths and their geographical distribution 
are especially valuable. The work rca(’hed a third edition in 
1878. This book was followed in 1871 by the more elaborate 
Primitive Culture : Researches into the Development of Mythology, 
Philosophy, Religion, Language, Art and Custom, which at once 
became the standard general treatise on anthropolog}’. Tylor's 
treatment of animism (chs.xi.-xvii.) was particularly elal^oratc, 
and he first determined the limits of that province of anthn)- 
pology intending it to include “ the general doctrine of souls, 
and other spiritual beings.” In 1881 Tylor published a smaller 
and more popular handbook on Anthropology. Hi.s work had 
already met with recognition. In 1871 he was elected F.R.S., 
and in 1875 received the honorary degree of D.C.L, from the 
university of Oxford. He was appointed keeper of the Uni- 
versity Museum at Oxford in 1883, and reader in anthropology 
in 1884. In t888 he was apjwinted first Gifford lecturer at 
Aberdeen University, and delivered a two years’ course on 
^'Natural Religion.” In 1896 he became first professor of 
anthropology at Oxford. At the end of 1907 the Clarendon 
Press published a volume of Anthropological Essays, to which 
various representative scholars of a younger generation in the 
same field had contributed, the essays being dedicated and 
presented to Tylor as a mark of honour; and this collecti<Mi 
includes not only a bibliography of his publications by Miss 
Freire-Marreco, but also an appreciation of Tylor’s life-wrork 
by Andrew Lang. 

TYJttAlION, or Tympanum (Gr. rvfiTavov, from Tvirr€iv, 
to strike), a name applied by the Romans to both kettledrum 
and tambourine, in the ca.se of the latter sometimes qualified 
by leve. The tympanum Uve, generally included among the 
tympana, described as being like a sieve, was the tambourine 
used isi the rites of Bacchus and Cybele. Pliny doubtless 
describe half pearls, having one side round and the other flat, 
as tympania, on account of their resemblance to the tympanum 
or kettledrum, which, in ite primitive form, innocent of screws 
or mechanism for tightening the head, exactly resembled the 
half pearl. Duri nj r*fly middle ages the tympanum was gene- 
lally a tambourir{i^||K being Imown as nacaire. 


In architecture the term tympanum is given to the triangular 
space enclosed between the horizontal cornice of the entabla- 
ture and the sloping cornice of the pediment. Though sometime.s 
left plain, in the most celebrated Greek temples it was filled with 
sculpture of the highest standard ever attained. In Romanesque 
and Gothic work the term is applied to the space above the 
lintel or architrave of a door and the discharging arch over 
it, which was also enriched either w^ith geometrical patterns or 
in later. work with groups of figures; those in continental work 
are usually arranged in tiers. The upper portion of a gable, 
w'hen enclosed with a horizontal string-course, is also termed 
a tympanum. 

TYNDALE (or Tindale), WILUAlI(r. 1492-1536), translator 
of the New Testament and Pentateuch (see Bible, English), 
was born on the Welsh border, probably in Gloucestershire, 
some time between 1490 and 1495. In Easter term 1510 he 
went to Oxford, where Foxe says he was entered of Magdalen 
Hall. He took his M.A. degree in 1515 and removed to Cam- 
bridge, where Erasmus had helped to establish a reputation for 
Greek and theology. Ordained to the priesthood, probably 
towards the close of 1521, he entered the household of Sir 
John Walsh, Old Sodbury, Gloucestershire, as chaplain and 
domestic tutor. Here he lived for two years, using his leisure 
in pr^ching in the villages and at Bristol, conduct which brought 
him into c:ollision with the backward clergy of the district, 
and led to his being summoned before the chancellor of Worcester 
(William of Malvern) as a suspected heretic; but he was allowed 
to depart without receiving censure qr giving any undertaking. 
But the persecution of the clergy led him to seek an antidote for 
what he regarded as the corruption of the Church . and he re- 
I solved to translate the New Testament into the vernacular. 
In this he hoped to get help from Cuthbert Tunstall, bishop 
of London, and so “ with the good will of his master ” he left 
Gloucester in the summer of 1523. Tunstall disappointed 
him, so he got employment as a preacher at St Dunstan’s-in- 
the-West, and worked at his translation, living as chaplain in 
the house of Humphrey Monmouth, an alderman, and forming 
a firm friendship with John Frith; but finding publication 
impossible in England, he sailed for Hamburg in May 1524. 
After visiting Luther at Wittenberg, he settled with his amanu- 
ensis William Roy in Cologne, where he had made some progress 
in printing a 4to edition of his New Testament, when the 
work was discovered by John Cochlaeus, dean at Frankfurt, 
who not only got the senate of Cologne to interdict further 
printing, but warned Henry VIIL and Wolsey to watch the 
English ports. Tyndale and Roy escaped with their sheets 
to Worms, where the 8vo edition was completed in 1526. 
Copies were smuggled into England but were suppre.s.sed by 
the bishops, and William Warham, archbishop of Canterbury, 
even bought up copies on the Continent to destroy them. At- 
tempts were made to seize Tyndale at Worms, but he found 
refuge at Marburg with Pliilip, landgrave of Ilessc. There he 
probably met Patrick Hamilton, and was joined by John 
Frith. About this lime he changed his views on the Eucharist 
and sw'ung clean over from transubstantiation to the advanced 
Zwinglian position. His Parable of the Wicked Mammon (1528), 
Obedience of a Christen Man (1528), in which the two great 
principles of the English Reformation are set out, viz. the 
authority of Scripture in the Church and the supremacy of the 
king in the state, and Practyse of Prelates (1530), a strong in- 
dictment of the Roman Church and also of Henry VIII.’s 
divorce proceedings, were all printed at Marburg. In 1529 
on his way to Hamburg he was wrecked on the Dutch coast, 
and lost his newly completed translation of Deuteronomy, 
Later in the year he went to Antwerp, where he conducted his 
share of the classic controversy with Sir Thomas More. After 
Henry VIII.’s change of attitude towards Rome, Stephen 
Vaughan, the English envoy to the Netherlands, suggested 
Tyndale’s return, but the reformer feared ecclesiastical hostility 
and declined. Henry then demanded his surrender from the 
emperor as one who was spreading sedition in England, and 
Tyndale left Antwerp for two years, returning in 1533 and 
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busying bitnself with revising his transJations. In May 1535 
he was betrayed by Henry Phillips, to whom he had shown 
much kindnesis, as a professing student of the new faith. The 
imperial officers imprisoned him at Vilvorde Castle, the state 
prison, 6 m. from Brussels, where, in spite of the great 
efforts of the English merchants and the appeal of Thonms 
Cromwell to Archbishop Carandolet, president of the council, 
and to the governor of tlie castle, he was tried for heresy and 
condemned. On the 6th of August 1536 he was strangled at 
the stake and his body afterwards burnt. Though long an 
exile from his native land, I’yndale was one of the greatest 
forces of the English Keformation. His writings show sound 
scholarship and high literary power, while they helped to 
shape the thought of the Puritan party in England. His 
translation of the Bible was so sure and happy that it formed 
the basis of subsequent renderings, especially that of the 
authorized version of 1611. Besides the New Testament, the 
Pentateuch and Jonah, it is believed that he finished in prison 
the section of the Old Testament extending from Joshua to 
Chronicles. 

Beside the works already named Tyndale wrote A Prologue 
on the Epistle to the Romans (1526), An Exposition of the /st Epistle 
of John (1531), An Elxposition of Matthew v.-vii. (1532), a treatise 
on the sacraments (1533), and possibly another (no longer extant) 
on matrimony (1529). 

The works of Tyndale were first published along wiili those of 
Jolin Frith (g.v,) and Robert Harncs, “ three worthy martyrs and 
principal teachers of the Church of England,** by John D^, in 
1573 (folio). A new edition of the works of Tyndale and Frith, 
^T. Kusscll, was published at London (1828-1831). His Doctrinal 
Treatises and Introductions to Different Portions of the Holy Scripture 
were published by the Parker Society in 1848. For biography, 
see Foxe's Acts and Monuments \ R. Demaus, William Tyndale 
(London, 1871); also the Introduction to Mombf^rt's critical re*print 
of Tyndalc's Pentateuch (New York, 1884), where a bibliography 
is given. 

TYNDALL, JOHN (1820-1893), British natural philosopher, 
was born in Co. Carlow, Ireland, on the 2nd of August 1820, 
his father being the son of a small landowmer in poor circum- 
stances, but a man of more than ordinary ability. With Darwin 
and Huxley his name is inseparably connected with the battle 
which began in the middle of the 19th century for making the 
new .standpoint of modern science part of the accepted philo- 
sophy in general life. For many years, indeed, he came to repre- 
sent to ordinary Englishmen the typical or ideal professor of 
physics. His strong, picturesque mode of seizing and expressing 
things gave him an immense living influence both in speech and 
writing, and disseminated a popular knowledge of physical 
science such as had not previously existed. But besides being 
a true educator, and perhaps the greatest popular teacher of 
natural philosophy in his gencratiem, he was an earnest and 
original observer and explorer of nature. 

Tyndall was to a large extent a self-made man; he had no 
early advantages, but with indomitable eame.stness devoted 
himself to study, to which he was stimulated by the writings 
of Carlyle. He passed from a national school in Co. Carlow 
to a minor post (1839) in the Irish ordnance survey, thence 
(1842) to the English survey, attending mechanics’ in.stitute 
lectures at Preston in Lancashire. He then became for a time 
(1844) a railway engineer, and in 1847 a teacher at Queenwood 
College, Hants. Thence with much spirit, and in face of many 
difficulties, he betook himself, with his colleague Edward 
Frankland, to the university of Marburg (1848-1851), where, by 
intense application, he obtained his doertorate in two years. 
His inaugural dissertation was an essay on screw-surfaces. 

Tyndall’s first original work in physical science was in his i 
experiments with regard to magnetism and diamagnetic polarity, i 
on which he was chiefly occupied from 1850 to 1855. While , 
he was still lecturing on natural philosophy at Queenwood College, ! 
his magnetic investigations made him known in the higher ! 
circles of the scientific woild, and through the initiative of Sir | 
E. Sabine, treasurer of the Royal Society, he was elected F.R.S. 
in June 1852. In 1850 he had made Faraday’s acquaintance, 
and portly before the Ipswich meeting of the British Associa- 
tion in 1851 he began a lasting friendship with T. II. Huxley. 
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The two young men stood for chairs of physics and natural 
history respectively, first at Toronto, next at Sydney, but they 
were in each case unsuccessful. On the nth of February 1853, 
however, Tyndall gave, by invitation, a Friday evening lecture 
(on “ The Influence of Material Aggregation upon the Manifesta- 
tions of Force ”) at the Royal Institution, and his public reputa- 
tion was at once established. In the following May he was 
chosen profe.ssor of natural philosophy at the Royal Institution, 
a post which exactly suited his striking gifts and made him a 
colleague of Faraday, whom in 1866 he succeeded as scientific 
adviser to the Trinity House and Board of 'Frade, and in 1867 as 
superintendent of the Royal Institution. His reverent attach- 
ment to Faraday is beautifully manifested in his memorid 
volume called Faraday as a Discoverer (1868). 

The more original contributions which Tyndall made to 
science are dealt with elsewhere, in the articles concerned with 
I the various subjects (sec Heat, &c.). But hLs inquiries into 
I glacier motion were notable alike for his association with Switzer- 
I land and for prolonged controversy with other men of science 
i on the subject. In 1854, after the meeting of the British 
Association in Liverpool, a memorable visit occurred to the 
Penrhyn slate (juarries, where the cjuestion of slaty cleavage 
arose in his mind, and ultimately led him, with Huxley, to 
Switzerland to study the phenomena of glaciers. Here the 
mountains seized him, and he became a constant visitor and 
one of the most intrepid and most resolute of explorers; among 
other feats of climbing he was the first to ascend the Weiss- 
horn (1861). The strong, vigorous, healthfulness and enjo\"ment 
which permeate the record of his Alpine work are magnificent, 
and traces of his influence remain in Switzerland to this day. 
The problem of the flow of glaciers occupied his attention for 
yeans, and his views brought him into acute conflict with others, 
particularly J . 1 ). Forbes and James Thomson, Every one knew 
that glaciers moved, but the questions were how they moved, 
for what reason and by what mechanism. Some tlwught they 
slid like solids; others that they flowed like liquids; others that 
they crawled by alternate expansion ami contraction, or by 
alternate freezing and melting; others, again, that they broke 
and mended. Thus there arose a chaos of controversy, illumi- 
nated by definite measurements and observations. Tyndall’s 
own summary of the course of research on the subject was as 
follows : — 

The idea of seini-fluid motion belongs entirely to Rendu; the 
proof oi the quicker central flow belongs in jwt to Rendu, but almost 
wholly to Agassiz and Forbes; the proof of the retardation of the bed 
belongs to Forbes alone ; while the discovcjry of the locus of the point 
of maximum motion belongs. I siipix)se, to me. 

But while Forbes asserted that ice was viscous, Tyndall 
denied it, and insisted, as the result of his observations, on the 
flow being due to fracture and regelation. All agreed that ice 
flowed as if it were a viscous fluid; and of this apparent visco.sity 
Jamt?s Thomson offered an independent explanation l.)y the 
application of pure thermodynamical theory, which Tyndall 
considered inefficient to account for the facts he observ^ed. 
It is unnecessary here to rake among the ashes of this prolonged 
dispute, but it may be noted that Helmholtz, w'ho, in his lecture 
on “ Ice and Glaciers,” adopted Thomson’s theory, afterw'ards 
added in an appendix that he had come to the conclusion that 
Tyndall had ” assigned the essential and principal cause of 
glacier motion in referring it to fracture and regclation” 
(1865). 

Tyndall’s investigations of the transparency and opacity of 
gases and vapours for radiant heat, which occupied him during 
many years (1859-1871), are frequently considered his cln’ef 
scientific work. But his activities were essentially many- 
sided. He definitely established the absorptive power of clear 
aqueous vapour — a point of great meterological significance. 
He made brilliant experiments elucidating the blue of the sky, 
and discovered the precipitation of organic vapours by means 
of light. He called attention to curious phenomena occurring 
in the track of a luminous beam. He examined the opacity of 
the air for sound in connexion with lighthouse and siren workf 
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and he finally clinched the proof of what had been already sub- 
stantially demonstrated by several others, viz. that germ-free 
air did not initiate putrefaction, and that accordingly “ spon- 
taneous generation as ordinarily understood was a chimera 
(1875-1876). One practical outcome of these researches is the 
method now always adopted of sterilizing by a succession of 
gentle warmings, sufficient to kill the developed micro-organisms, 
instead of by one fierce heating attempting to attack the more 
refractory undeveloped germs of the same. This method of inter- 
mittent sterilization originated with Tyndall, and it was an im- 
portant contribution to biological science and industrial practice. 

For the substantial publication of these researches reference 
must be made to the Transactions of the Royal Society] but an 
account of many of them was incorporated in his best-known 
books, namely, the famous Heat as a Mode of Motion (1863; and 
later editions^ to 1880), the first yiopular exposition of the me- 
chanical theor}’ of heat, which in 1862 had not reached the text- 
books; The Forms of Water, ^*0.(1872); Lectures on Light 
Floating Matter in the /fiV (1881); On Sound (1867 ; revised 1875, 
1883, 1893). The original memoirs themselves on radiant heat 
and on magnetism were collected and issued as two large volumes 
under the following titles : Diamagnetism and Magne-crystallic 
Action (1870); Contributions to Molecular Physics in the Domain 
of Radiant Heat (1872). 

It was on the whole the personality, however, rather than the 
discoverer, that was greatest in Tyndall. In the pursuit of 
pure science for its own sake, undisturbed by sordid considera- 
tions. he shone as a beacon light to younger men— an exemplar 
of simple tastes, robust nature and lofty aspirations. His 
elevation above the common run of men was conspicuous in 
his treatment of the money which came to him in connexion 
with his successful lecturing tour in America (1872-1873). It 
amounted to several thousands of pounds, but he would touch 
none of it ; he placed it in the hands of trustees for the benefit 
of .American science — an a(*t of lavishness which bespeaks a 
noble nature. Though not so prominent as Huxley in detailed 
controversy over theological problems, he played an important 
part in educating the public mind in the attitude which the 
development of natural philo.sophy entailed towards dogma and 
religious authority. His famous Belfast address (1874), de- 
livered as president of the British Association, made a great 
stir among those who were then busy with the supposed conflict 
between science and religion; and in his occasional writings — 
Fragments of Science, as he called them, “ for unscientific people ** 
— he touched on current conceptions of prayer, miracles, &c., 
with chara(’teristic straightforwardness and vigour. 

As a public speaker he had an inborn Irish readiness and 
vehemence of expression; and, though a thorough Liberal, 
he split from Mr Gladstone on Irish home rule, and took an 
active part in politics in opposing it. 

In 1876 Tyndall married Louisa, daughter of Lord Claud 
Hamilton. He built in 1877 a cottage on Bel Alp above the 
Rhone valley, and in 1885 a house on Hindhead, near Haslemere. 
At the latteV place he .spent most of his later years ; his health 
w'as, however, no longer as vigorous as his brain, and he suffered 
frequently from sleeplessness. On the 4th of December 1893, 
having l^jen accidentally given an overdose of chloral, he died 
at Hindhead. 

TYNDARISy an ancient city on the northern coast of Sicily, 
about 13 m. W.S.W. of Mylae(mod. Milazzo) and 5 m. E. of the 
modem town of Patti. It was founded by Diony.sius the Elder 
in 395 B.C., who .settled there 600 Peloponnesian Messenians on a 
site cut out of the territory of Abacaenum (i m. north of the 
modern Tripi). It was thu.s almost the last Greek city founded in 
Sicily. It was one of the earliest allies of Timoleon. In the First 
Punic War it was dependent on Carthage, but expelled the garrison 
in 254 B.c and joined the Romans, under whom it .seems to have 
flourished. Cicero calls it “ nobillssima civitas,” though it seems 
to have suffered especmlly under Verres. It was one of the points 
occupied by Sextus Pon^eius, but was later on taken by Agrippa, 
who used it as a ba.se of operations. Augustus probably made 
it a edania. Plin)^^ll|entions that half of it was swallowed up 


by the sea, though he does not give the date of this event ^HisU 
naL ii. 206). It was probably, however, due to a fa.ult in the 
limestone rock of which it is composed, and the action of the 
sea. The site is a remarkably fine one, and it is surprising that 
it was not occupied sooner. It is an isolated hill (920 ft.) with 
projecting spurs, rising abruptly on the seaward side, and 
connected by a comparatively narrow isthmus with the lower 
ground inland. It thus commands a magnificent view, in- 
cluding even the summit of Etna, while opposite to it on the 
north are the Lipari Islands. Considerable remains of the 
city walls, built of rectangular blocks of stone, exist on the 
south side; on the west their foundations are traceaWe. 
Remains of several towers may be seen, and the site of the 
main gate, which was in a recess on the .south (the land) side, 
is clearly traceable, the walls defending it on each side being 
well preserved. Outside it are several tombs of the Roman 
period. The walls follow the upper edge of the plateau, and 
do not seem to have included the spurs to seaward. Their 
remains indicate that it was the north and north-east portion 
of the city that fell. This fact renders it doubtful whether the 
church of the Madonna di Tindari, at the east extremity, marks 
the site of the acropolis. Along parts of the north side, where the 
line of the wall should run, is a line of debris, which may belong 
to a reconstruction after the catastrophe described by Pliny. 
Within the walls are considerable remains of a building generally 
known (though not correctly) as the gymnasium, constructed of 
masonry, with three narrow halls, each about 90 ft. long, the cen- 
tral hall being 21 ft. wide, the other two 14 ft. Below it to the 
north are remains of a building with several mosaic pavements, 
and to the west is a small theatre, the internal diameter of which 
i.s 212 ft., and the length of the stage 80 ft. There are traces of 
many other buildings within the city area, including a consider- 
able number of underground cisterns. An important collection 
of objects found on the site is preserved in the Villa della Scala 
(ij m. to the west), belonging to Baron Sciacca, the owner of 
the site itself. 

See R. V. Scaffidi, Tyndaris (Palermo, 1895). (T. As.) 

TYNE, a river in the north-east of England, flowing east- 
ward to the North Sea, formed of two main branches, the 
North Tyne and South Tyne. The North Tyne rises in the 
Cheviot Hills, at their south-western extremity, near the 
Scotti.sh border. The valley soon becomes beautifully wooded. 
At Bellingham it receives the Rede, whose w^ild valley, 
Redesdalc, was one of the chief localities of border warfare, 
and contains the site of the battle of Otterburn (1388). The 
South Tyne rises in the south-eastern extremity of Cumber- 
land, below Cross Fell in the Pennine Chain, and flows north 
past Alston as far as the small town of Haltwhistle, where it 
turns east. The valley receives from the south the picturesque 
Allendale, in which the lead mines were formerly important. 
The two branches of the Tyne join at Warden, a little above the 
town of Hexham, with its great abbey, and the united stream 
continues past Corbridge, where a Roman road crossed it, in a 
beautiful .sylvan valley. The united course from the junction 
to the sea is about 30 m. The length from the source of the 
North Tyne is 80 m., and the drainage area is 1130 sq. m. In 
its last 15 m. the Tyne, here the boundary between Northuml)er- 
land and Durham, is one of the most important commercial 
waterways in England. Sea-going vessels can navigate up to 
Blaydon, and collieries and large manufacturing towns line the 
banks — Newburn, Newcastle-upon-Tyne, Wallsend and North 
Shields on the Northumberland side; Gate.shead, Jarrow and 
South Shields on the Durham side, with many lesser centres, 
forming continuous lines of factorie.s and .shipbuilding yards. 
The growth of the great shipbuilding and engineering companies, 
now amalgamated, of v^hich the Armstrong firm at Elswick is 
the most famous, necessitated the dredging of the river so as to 
form a deep waterway. At high-water spring tides there are 
40 ft. of water at Shields Harbour at the mouth, and 31 at 
Newcastle, 8 m. up river. Dangerous rocks outside the mouth 
have been partially removed and the remainder protected, and 
the Tyne forms a very safe harbour of refuge. 
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TTNEHOOTH. a municipal, county and parliamentary 
borough of Northumberland, England, including the townships 
of Chirton, Cullercoats, North Shields, Preston and Tynemouth. 
Pop. (1891), 46,588; (1901), 51,366. North Shields, Tynemouth 
and Cullercoats arc successive stations on a branch of the North- 
Eastern railway, Tynemouth lies on the north Imnk of the Tyne, 
on a picturesque promontory, ^ m. E. of Newcastle. North 
Shields (<7.^.) adjoins it on the W., Chirton is to the W. again, 
and Preston to the N. of North Shields, while Cullercoats is on 
the (‘.oast ij m. N.N.W. of Tynemouth. Tynemouth is the prin- 
cipal watering-place on this part of the coast, and here and at 
Cullercoats are numerous private residences. On the point of 
the promontory there is a small battery called the Spanish 
battery, and near it is a monument to Lord Collingwood. W ithin 
the grounds, towhich the gateway of the old castle gives entrance, 
arc the ruins of the ancient priory of St Mary and St Oswin — 
the principal remains being those of the church, which was a 
magnificent example of Early English work engrafted upon 
Norman. The priory and castle serve as the headquarters 
of the Tyne Submarine Engineers. The municipal buildings 
are in North Shields, which is also an important seaport. 
The coast is rocky and dangerous, but a fine pier protects the 
harbour (see Nokth SniEi,DS). The municipal borough is 
under a mayor, 6 aldermen and 18 councillors. Area, 4372 
acres. 

Tynemouth is supposed to have been a Roman station, from 
the discovery of Roman remains there, but its early history 
centres round the priory, supposed to have been founded by 
Edwin, king of Northumbria, between 617 and 633, and rebuilt 
by king Oswald in 634. In 651 it became famous as the burial- 
place of Oswin, king of Dcira, afterwards patron saint of the 
priory. After the conquest Malcolm, king of Scotland, and 
Edward his son, who had been defeated and killed at Alnwick, 
were buried there. Earl Waltheof gave Tynemouth to the 
monks of J arrow, and it became a cell to the church of Durham, 
but later, owing to a quarrel with the bishop, Robert de Mowbray 
granted it to the abbey of St Albans in Hertfordshire. The priory 
was probably fortified in Saxon times, and was strengthened 
by Robert de Mowbray so that it was able to sustain a siege of 
two months by William Rufus, After the Dissolution the forti- 
fications were repaired by Henry VIII. In T642 it was garri- 
soned for the king by the earl of Newcastle, but surrendered to 
parliament in 1644. It was converted into barracks at the end 
of the 1 8th century. Owing to their close proximity to New- 
castle and to the ascendan(y which the burgesses of that town 
had gained over the river Tyne, Tynemouth and North Shields 
did not become important until the 19th century; the privileges 
which they held Ijefore that time are contained in charters to the 
prior and convent, and include freedom from toll, &c,, granted by 
King John in 1203-1204. In 1292 there were disputes between 
the citizens of Ncwca,stle and the prior, who had built a quay at 
North Shields, but was obliged by act of parliament to destroy 
it. Edward IV. in 1463 confirmed the previous charters of the 
monks, and at the same time gave them and their tenants licence 
to buy necessaries from ships in the port and river of Tyne,’’ 
and to load ships with coal and salt without hindrance from 
the men of Newca.stle,” After the Napoleonic wars the trade of 
North Shields rapidly increased. The borough was incorporated 
in 1849, and has returned one member to parliament since 1832. 
In 1279 the prior claimed a market at Tynemouth, but was not 
allowed to hold it; and in 1304 a fair, which had been granted to 
him in the preceding year, was withdrawn on the petition of the 
burges.se.s of Newcastle. A market and two fairs on the last 
Friday in April and the first Friday in November were estab- 
lished in 1802 by the duke of Northumberland. In the 17th 
century the chief industries were the salt and coal trades. The 
former, which has entirely disappeared, was the more important, 
and in 1635 salt-makers of North and South Shields received 
an incorporation charter. 

See Victoria County History ; Northumberland ; W. S. Gibson, 
The History of the Monastery founded at Tynemouth in the ikocese 
of Durham (1846-1847). 
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TYPEWRITER, a writing machine which produces characters 
resembling those of ordinary letterpres.s ; the term is also applied 
to the operator who works such machines. 

In 1714 a British patent was granted to Henry Mill, who 
claimed that he had brought his invention to perfection at great 
pains and expense, for “ An Artificial Machine or Method for 
the Impressing or Transcribing Letters, ^Singly or Progre.ssively 
one after another as in Writing, whereby all Writing whatever 
may lie Engrossed in Paper or Parchment so Neat and Exact 
as not to be distinguished from Print''; but beyond the title 
the patent gives no indication of the nature or construction of 
the machine. In America a patent for a “ typographer ” 
was obtained by William A. Burt in 1829, but the records of 
it were destroyed by a fire at Washington in 1836. The typo- 
graphic mac^hinc or pen ” patented by X. Progrin, of Mar- 
seilles, in 1833, was on the type-bar principle, and at the York 
meeting of the British Association in 1844 a Mr Littledale showed 
an apparatus for the use of the blind, by which the impression 
of a type selected from a series contained in a slide could be 
embossed on a sheet of paper. In the “ chirographer,” for 
which American patents were granted to Charles Thurber in 
1843 and 1845, a horizontal wheel carried in its periphery a 
series of rods each bearing a letter, the wheel being rotated till 
the required type was over the printing point. The Great 
Exhibition of 1851 contained a machine patented by Pierre 
Foucault, of Paris, in 1849, in which a series of rods with type 
at their ends could be pushed down to emboss paper at the print- 
ing point to which they were arranged nadially ; and there was 
in addition the “ typograph ” of William Hughes, which was also 
intended for emU^s.sing, though it was subsequently modified 
to give an impression through carbon paper. Between 1847 
and 1856 Alfred E. Beach in America, and between 1855 and 
i860 Sir Charles Wheatstone in England, constructed several 
typewriters, and in 1857 Dr S. W. Francis, of New York, made 
one with a pianoforte keyboard and type bars arranged in a 
circle. In 1866 John Pratt, an American living in London, 
patented a machine having 36 types mounted in three rows on a 
type wheel, the rotation of which brought the required character 
opposite the printing point, when the paper with a carbon sheet 
intervening was pressed against it by a hammer worked by the 
keys. Two years later an American patent was taken out by 
C. L. Sholes and C. Glidden, and in 1875, after effecting various 
improvements, they finally placed the manufacture of their 
machines in the hands of Messrs E. Remington & Sons, gun- 
makers, of Ilion, New York. The Remington machines worked 
on the type-bar principle, but e t first each of the 44 bars carried 
only a single character, so that the writing was in (!apitals only. 
But in 1878 type-lmrs with two types were introduced, so that a 
machine with 40 keys, two being change-case keys, could print 
76 characters, with Ixith capital and small letters. 

The great majority of modern typewriters are worked from a 
keyboard ; the few that arc not, known as index machines, will 
be disregarded liere, for although they are much less expensive 
in first cost than the others, they scarcely come into competition 
as practical instruments, on account of their slowness. Key- 
board machines fall into two classes, according as the types 
which make the impressions are {a) carried at the end of levers 
or type-bars which strike the paper when the keys are depressed, 
or are arranged round the circumference of a wheel, or 
segment, which is rotated by the action of the keys until the 
corresponding type is brought opposite the printing point. The 
former of these arrangements is the more common. Another 
point of difference is in the inking device; in some cases^ 
the type i$ inked by means of an ink-pad before being 
brought down on the paper to make the impression, but more 
frequently an inked ribbon is drawn along by the action of the 
machine between the type-face and the paper. Sometimes 
this ribbon is inked in two colours, enabling the operator, by 
bringing the appropriate portion opposite the type-face, to write, 
say, in black and red at will. A third basis of classification may 
be found in the arrangement of the keyboard. In some machines 
there is one key for each character, in others each key does duty 
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for two or more characters. For example, in the former class 
there is one ke)' for the capital A and another for the small a, 
the keys being arranged in two banks corresponding to the upper 
and lower cases of a printer's type-case; in the latter, one key 
is capable of striking both the small and the capital letter, 
and it does one or other according as a subsidiary key i.s or is not 
brought into simultaneous use with it. In type-bar machines 
designed on this plan, each bar carries two or more letters (cf. 
fig. t). This form of keyboard is also applied to type-wheel 
machines. 

Though there arc numberless differences in detail, all type- 
writers, apart from the index machines, bear a general resem- 
blance to each other in their me- 
chanical arrangements. The really 
essential operations may be reduced 
to two ; the machine must print a 
letter when a key is struck, and it 
must have a device by which the 
paper may be moved a short 
distance to the left with each 
stroke in order that the letters may 
be printed separately, not one on 
top of the other. Of the many 
subsidiary appliances that arc fitted 
— Si bell to warn the operator that 
he is approaching the end of a line, 
a lock to prevent the machine 
from working after the end of the 
line has been passed, attachments 
for facilitating insertion of fresh 
paper, corrections, and tabulation, 
&c.— some are certainly of advan- 
tage, but others are more useful 
to the manufacturer in drawing 
up his advertisements than to the 
expert operator, whose first care 
often is to disconnect them from 
the machine. Similarly with the 
visible writing," which is some- 
times pul forward as a recommendation of extraordinary 
importance; doubtless the novi('e who is learning the keyboard 
finds a natural satisfaction in t)eing able to see at a glance that 

he has struck the key he was 
aiming at, but to the practi.sed 
operator it is not a matter of 
great moment whether the writing 
IS alway.s in view or whether it is 
only to be seen by moving the 
carriage, for he should as little 
need to test the accuracy of his 
performance by constant inspec- 
tion as the piano-player needs to 
look at the notes to discover 
whether he has struck the right 
ones. The one important desid- 
eratum, without which no type- 
writer can produce work of 
satisfactory appearance, is ac- 
curacy of ali^ment. For the 
attainment of this the use of 
t>T>e-bars has given wide scope 
to the ingenuity of inventors, 
who have been confronted with 
the problem of making a system 
of levers at once strong, rigid 
and light, and of supporting 
them on bearings which are 
steady and adjustable for wear in conditions where space is 
much restricted. 

In the Oliver machine the type-bar is of the form shown in fig, i, 
to secure stifTness and a double bearing. In the Bar-Lock, the type- 
bars are arranged ^fhret* in one hanger, so that each has a bearing 




three times as wide as wvuld be possible in the seme space if each 
had a hahger to itself (fig. 2) ; in addition the Wear of the pivots 
can be taken up by the screws seen on the 
right of the bearings, and as a further 
precaution each type-bar is locked at the 
printing point by falling between a pair of 
conical pins, which centre it exactly in tlie 
required place. In the Yost and the 
Empire the type-bars pass through guides. 

The centre guide of the former is shown 
at G in fig. 3, the type being just about to 
strike the paper. Pressure on one of the 
keys works the lever and pushes up the 
connecting-rod C, when tlie type leaves 
the ink-pad P and passes through the 
guide, which is slightly levelled so as to guide it exactly to the print- 
ing point. In the Smith Premier the shafts upon wluch the type- 



3. — Central 
Guide and Type-bar of 
Yost Machine. 



Frc. 4. — Type-bar Bearings, Smith Premier. 


bars swing are mounted tangentially on the ring (fig. 4), so tliat 
long supporting bearings are obtained, while the shortness of the 
type-bars themselves renders it x>ossibic to make them very stiff. 
The rocking-shaft mechan- 
ism (fig, 5), by which the 

S ower is transmitted from 
le keys to the type-bars, 
admits of each key having 
the same leverage and 
tends to uniformity of 
touch. This last quality 
is also aimed at by inter- 
posing an intermediate 
parallel bar between the 
key levers and the type- 
bar, as in the New Century 
Caligraph. In the Dens- 
more tlie friction of the? 
movements is minimized 
by the employment of ball 
bearings for the type-bar 
pivots. Electrical type- 
writers, in which the de- 
pression of a key does nf)t 
work a type-bar directlj^, 
but merely closes a circuit 
that energizes an electro- 
magnet, have been sug- Fig. s.-Rocking-shait Mechanism ot 
gestcd_ as a means of Smith Premier, 

b^h’combiTOd’^tt^easo i, with stem. 2, Rocking shaft, 
and rapidity, but have 3. Cc^ting^rod. 4, Type-bar. 
not as yet displaced the ^ and B, Conical beanngs, ig m. apart, 
ordinary machines to any extent. 

One special form of typewriter, the ElUott-Fisher, is designed 
to write in a book such as a ledger. One leaf is clamped bet^veen 
the ])laten and an open frame which holds the paper smoothly. 
The ox>crativc x^arts slide on this frame, and move ux> and down the 
page so as to space the lines properly, the keyboard, with the type- 
oars, ribbon, &c., travelling step by step across the page. An 
adding device may be combined with this machine. 
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TYPHOID FEVER. Typhoid or enteric^ (Gr. the 

intestine) is a specific infectious fever characterized mainly 
by its insidious onset, by a peculiar course of the temperature, 
by marked abdominal symptoms occurring in connexion with 
a specific lesion of the bowels, by an eruption upon the skin, by 
its uncertain duration, and by a liability to relapses. This fever 
has received various names, such as gastric fever, abdominal 
typhus, infantile remittent fever, slow fever, nervous fever, 
“ pythogenic fever,” &c. The name of “ t5rphoid ” was given 
by Louis in 1829, as a derivative from typhus. Until a com- 
paratively recent period typhoid was not distinguished from 
typhus. For, although it had been noticed that the course of 
the disease and its morbid anatomy were different from those 
of ordinary cases of typhus, it was believed that they merely 
represented a variety of that malady. The distinction between 
the two diseases appears to have been first accurately made in 
1836 by Messrs Gerhard and Pemiock, of Philadelphia, and valu- 
able work was done by other American doctors, particularly 
Elisha Bartlett (1842). The difference between typhus and 
typhoid was still more fully demonstrated by Dr A. P. Stewart, 
of Glasgow (afterwards of London). Finally, all doubt upon 
the subject was removed by the careful clinical and patho- 
logical observations made by Sir William Jenner at the London 
Fever Hospital (1849-1851). 

The more important phenomena of typhoid fever will be better 
understood by a brief reference to the principal patholopfical changes 
which take place during the disease. These relate for the most 
part to the intestines, in which tlie morbid processes are highly 
characteristic, both as to their nature and their locality. The 
changes (to be presently specified) arc evidently the result of thl^ 
action of the contagium on the system, and they begin to show 
themselves hrom the very commencement of the fever, passing 
through various stages during its continuance. The portion of the 
l)Owcls in which they occur most abundantly is the lower part of 
the small inte.stine (ileum), where the “ solitary glands ” and '* Peyer^s 
patches " on the mucous surface of the canal become aficcted by 
diseased action of a definite and progressive cliaracter, which stands 
in distinct relation to the symptoms exhibited by the patient in the 
course of the fever, (i) These glands, which in healtli arc compara- 
tively indistinct, become in the commencement of the fever enlarged 
and prominent by infiltration due to inflammatoiy actiem in their 
substance, and consequent cell proliferation. This change usually 
affects a large extent of the ileum, but is more marked in the lower 
portion near the ileo-caecal valve. Tt is generally held that this 
IS the condition of the parts during the first eight or ten days of 
the fever. (2) These enlarged glands next undergo a process of 
sloughing, the inflammatory product being cast off either in frag- 
ments or m ma$sB. This usually takes place in the second week of 
the fever. (3) Ulcers arc thus formed varying in size according to 
the gland masses which have sloughed away. They may be few or 
many in number, and they exhibit certain characteristic appear- 
ance's. They are frequently, but not alw^ays, oblong in shape, 
with their long axis in that of the bowel, and they have somewhat 
thin and ragged edges. They may extend through the thickne.ss 
of the intestine to the peritoneal coat and in their i)rogrcss erode 
blood vessels or perforate the bowel. This stage of ulceration exists 
from the second week onwards during the remaining period of the 
fever, and even into the stage of convalescence. (4) In most 
instances these ulcers heal by cicatrization, leaving, however, no 
contraction of the calibre of the bowel. This stage of healing 
occupies a considerable time, since the process does not advance 
at an equal rate in the case of all the ulcers, some of which have 
been later in forming than others. Even when convalescence has 


' The word enteric '' has been substituted for “ typhoid ” by 
the Royal College of Physicians in the nomenclature of diseases 
authorized by them, and the change was officially adopted by all 
departments of the British government. Its advantages are doubt- 
ful, and it has been generally ignored by those foreign countries 
which used the word typhoid." " Enteric " is preferable in tliat 
it cannot be confounded with " typhus " and bears some relation 
to the nature of the affection, the characteristic feature of which 
is a specific inflammation of the small intestine; but it is not suffi- 
ciently distinctive. There are, in truth, sevenil enteric fevers, 
and the appropriation of a term having a general meaning to one 
of them is inconvenient. Thus it is found necessary to revert to 
the discarded " typhoid," which has no real meaning in itself, but 
is convenient as a distinctive label, when speaking of the cause of 
the disease or some of its symptoms. We have the “ typhoid 
bacillus," " typhoid stools," *' typhoid spots," " typhoid ulcers," &c. 
Thp word enteric " cannot well be applied to the.se things, because 
of its general meaning. Consequently noth words have to be used 
which is aw’kward and confusing. 
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been apparently completed, some unhealed ulcers may yet remain 
and prove, particularly in connexion with errors in diet, a cause of 
relapse of some of tlxe symptoms, and even of still more serious or 
fatal consequences. The mesenteric glands external to, but in 
functional relation with, the intestine, become enlarged during the 
progress of the fever, but usually subside after recovery. 

Besides these changes, wliich are well recognized, others more or 
less important arc often present, Amoi^ these may be mentioned 
marked atrophy, thinning and softness of the coats of the intestines, 
even after the ulcers have healed — a condition wliich may not 
improbably be the cause of that long-continued impairment of the 
function of the bowels so often complained of by ])cr.sons who have 
passed through an attack of typhoid fever. Other clianges common 
to most fevers arc also to be observed, such as softening of the 
muscular tissues generally, and particularly of the heart, and evidences 
of complications aflecting chest or other organs, which not inire- 
(luentiy arise. The swelled leg of fever sometimes follows typhoid, 
as docs also periosteal inflammation. 

The symptoms characterizing the onset of typhoid fever are 
very much less marked than those of most other fevers. The most 
marked of the early symptoms are headache. la.ssitude and dis- 
comfort, together with sleeplessness and feverishness, particuhirly 
at night; this last symptom is that by which the disease is most 
readily detected in its early stages. The peculiar course of the 
temperature is also one of the most important diagnostic evidences 
of this fever. During the first week it has a morning range of 
moderate febrile rise, but in the evening there is a marked a^ent, 
witli a fall again towards morning, cacli morning and evening, 
however, showing rtjspectivcly a higlier point than that of the jire- 
vious day, until about the eighth clay, when in an average case the 
highest point is attained. 'Phis varies according to the severity 
of the attack; but it is no unusual tiling to register 104® or 105® F. 
in the evening and 103” or 104" in tlie morning. During the 
second week the daily range of temperature is comparatively small, 
a slight morning remission being all that is observed. In the 
third week the same condition continues more or less; but frequently 
a slight tendency to lowering may be discerned, particularly in 
the morning temperature, and the febrile action gradually dies 
down as a rule between the twenty-first and the twenty-eighth 
days, although it is liable to recur in the form of a relapse. Although 
the patient may, during ilxc earlier clays of the fever, be able to 
move about, he feels languid and uneasy; and usually before the 
first week is over he has to take to bed. FLc is restless, hot and un- 
comfortable, particularly as the day advances, and his cheeks show 
a red flush, especially m the evening or after taking food. The 
aspect, however, is different from the oppressed, stupid look which 
is present in typhus. The pulse in an ordinary case, although more 
rapid than normal, is not accelerated to an extent corresponding 
to the height of the temperature, and is. at least in the earlier stages 
of the fever, rarefy above 100 . In severe and protracted cases, 
where there is evidence of extensive intestinal ulceration, the pulse 
becomes rapid and weak, with a dicrotic character indicative of 
cardiac feebleness. The tongue has at first a thin, whitish fur and 
is red at the tip, edges and central line. It tends, however, to 
become dry, brown or glazed looking, and fissured transversely, 
while sordes may be pre.sent about the lips and teeth. There is 
much thir.st and in some cases vomiting. Splenic and liepatic 
enlargement may be made out. From an early period in the diseaw 
abdominal symptoms show themselves and are frequently of highly 
diagnostic significance. The abdomen is somewhat distended or 
tumid, and pain accompanying some gurgling sounds may be elicited 
on light x>r«^ure about the lower part of the right side clo.se to the 
groin — tht? region corresponding to that portion of the intestine 
in which the morbid changes already referred to arc progressing. 
Diarrhoea is a frequent but by no means constant symiitom. When 
present it may be slight in amount, or, on the other hand, ex- 
tremely profuse, and it corresponds, as a rule, to the severity of the 
intestinal ulceration. The discharges are highly characteristic, 
being of light yellow colour resembling pea soup in ajipcarance. 
Should intestinal haemorrhage occur, as is not infrequently the 
case during some stage of the fever, they may be dark brown 
or composed entirely of blood. The urine is scanty and high- 
coloured. About the beginning, or during the course of the second 
week of the fever, an eruption frequently makes its appearance on 
the skin. It consists of isolated spots, oval or round in shape, 
of a pale pink or rose colour, and of about one to one and a half 
lines in diameter. They arc seen chiefly upon the abdomen, 
chest and back, and they come out in crops, which continue for 
four or five days and tlicn fade away. At first they arc sliglitly 
elevated, and disappear on pressure. In some cases they arc very 
few in number, and their presence is made out with difficulty; but 
in others they are numerous and sometimes .show themselves upon 
the limbs as well as upon the body. They do not appear to have 
any relation to the severity of the attack, and in a very con- 
siderable proportion of cases (particularly in children) they arc 
entirely absent. Besides this eruption there arc not infrequently 
numerous very faint bluish patches or blotches about half an inch 
in diameter, chiefly upon the body and thighs. When present 
the rose-coloured spots continue to come out in crops till nearly 
the end of the fever, and they may reappear should a relapse 
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subsequently occur. These various symptoms persist throu{.;hout 
the third week, usually, however, increasing in intensity. The patient 
becomes prostrate and emaciated; the toixyuc is di-y and brown, 
the pulse quickened and feeble, and the abdominal symptoms 
more marked; while nervous disturbance is exhibited in dehrium, 
in trc?niors and jcrkiii|.rs of the muscles {subsultua tendinum), in 
drow.siness, and occ^isionally in “ coma vigil." In severe cases the 
exhaustion reaches an e.'clreme degree, although even in such in- 
stances the condition is not to be regarded as hopeless. In favour- 
aide cases a change for the bettor may l>c anticipattul between the 
twenty first and twenty-eighth days, "more usually the latter. It 
does riot, howfjvcr. take place as in typhu.s by a well-marked crisis, 
but rather by what is termed a " lysis " or gradual subsidence of 
the febrile symptoms, especially notic(?able in the daily decline of 
l>oth morning and evening teni]>ciature, tlie les.scning of diarrhoea, 
and improvement in pulse, tongue, &t. Convale.scence proceed.* 
slowly and is apt to be interrupted by n^lapscs. Should such rc- 
lapst?s repeat theniseh'es, the case may be protracted for two or 
three months, but this is coinparatively rare. 

Death in typhoid fever usually takt s jdacc from one or other of 
the following causes, (i) Exhaustion, in the second or third weeks, 
or later. Sometimes sinking is sudden, partaking ol some of the 
characters of a collapse. (2) Hacmorrliagc from the intestines. 
The evidence of this is exhibited not only in the evacuations, but 
in the sudden fall of temperature and rise in pul.se-rate, together 
with great pallor, faintness and rapid sinking. Sometimes haemor- 
rhage, to a dangerous and even fatal extent, takes place from the 
nose. (^) Perforation of an intestinal ulcer. This gives rise, 
as a rult*. to sudden and intense abdominal pain, together with 
vomiting and signs of collapse, viz. a rapid flickering pulse, cold 
clammy skin, and the n\arked fall of temperature. Symptoms of 
peritonitis (juickly supervene and add to the patient's distre^. 
Death usually takes place within 24 hours. Occasionally peritonitis, 
apart from perforation, is the caus<? of death. (^) Occasionally, but 
rarely, liypeqi;^TCxia (excessive fev'or). (5) Complications, .such a.s 
monaiy or cerebral inflammation, bodsore.s, cV:c. 

Certain sequelae are .somctime.s observed, the most important 
lx?ing the .swelled lc‘g, periostitis aff<‘c.ting long bones, general ill- 
health and anaemia, with digt^stivc difficulties, often lasting for a 
long time, and sometimes issuing in pulmonary tuberculosis. 
Occasionally, after severe cases, mental weakness is noticed, but 
it is usually of comparatively short duration. 

No disease has been more thoroughly studied in recent years 
than typhoid fever. The chief points requiring notice are 
(i) causation and spread, (2) prevalence, (3) treatment, (4) 
prevention. 

Causaiton,- ^ Thii cause is the hacillus typhosus, discovered by 
Eberth in 1880 (see Parasitic IOiseasks). This organism 
multiplies in the body of a person suffering from the disease, 
and is thrown off in the discharges. Jt enters by being swallowed 
and is conveyed into the intestine, where .sets up the charac- 
teri.stic inflammation. It is found in the spleen, the mesenteric 
glands, the bile and the liver, not infrequently also in the 
bone marrow, and sometimes in the heart, lungs and kidneys, 
as well as in the faeces and the urine. It has also, though 
more rarely, been found in the blood. The illness is therefore 
regarded as a general toxaemia with .special local lesions. 
The relation of the bacillu.s to the other numerous bacteria 
infesting the intestinal canal, some of which are undoubtedly 
capable of assuming a pathogenic character, has not been 
determined; but its natural history, outside the body, has 
been investigated with more positive results than that of any 
other micro-organi.sm, though much still remains obscure. 
Certain conclusions may be stated on good cvidencTe, but 
it is to be understood that they are all more or Ie.ss tentative, 
(i) In crude sewage the bacillus does not multiply, but dies out 
in a few days. (2) In partly sterilized sewage {i.e. heated to 
65'’^ C.) it docs not multiply, but dies out with a rapidity 
which varies directly with the number of other organisms 
present — the more organisms the quicker it dies. (3) It is said 
not to be found in sewer air, though Sir Charles Cameron, 
from a series of recent experiments, claims to have proved the 
contrary. (4) In ordinary water containing other organisms 
it dies in about a fortnight. (5) In sterilized water it lives for 
about a month. (6) In ordinary soil moistened by rain it. has 
lived for 67 day.s, in sewage-polluted soil for at least 53 days, 
in soil completely dried to dust for 25 days, and in sterilized 
soil for upwards of 400 days. (7) Exposed to direct sunlifrhl it 
dies in from four to eight hours. (8) It is killed by a temperature 
of 58® C., but not by freezing or drying. (9) It multiplies at 


any temperature between 10® C. and 46® C., but most rapidly 
between 35® C. and 42® C. These conclusions, which arc derived 
from experiment, arc to a considerable extent in agreement 
with certain observations on the behaviour of the diHea.se on 
a large .scale. 

The susceptibility of individuals to the typhoid bacillus 
varies greatly. Some persons appear to be quite immune. 
The most susceptible age is adolescence and early adult 
life; the greatest incidence, both among males and females, 
is between the ages of 15 and 35. The aged rarely contract 
it. Men suffer considerably more than women, and tliey carry 
the period of rnarked susceptibility to a later age. Predisposing 
causes are believed to be debility, dcpres.sion, the inhalation 
of sewer air by those unaccustomed to it, and anything tending 
to “ lower the vitality,’’ whatever that convenient phrase may 
mean. According to the latest theories, it probably means in 
this connexion a chemical change in the blood which diminishes 
its bactericidal power. The lower animals appear to be free 
from typhoid in nature; but it has been imparted to rabbits 
and other laboratory animals. There is no evidence that it is 
infectious in the sense in which small-pox and scarlet fever are 
infectious; and persons in attendance on the sick do not often 
contract it when sufficient c^re is taken. The recognition of 
these facts has led to a general tendency to underrate contagion, 
direct and indirect, from the sick to the healthy as a factor in 
the dissemination of typhoid fever; but it must be remembered 
that the sick, from whose persons the germs of the disease are 
discharged, arc always an immediate source of danger to those 
about them. Such personal infection may become a very 
important means of dissemination. There is evidence that 
this is the case with armies in the field ; e.g, the conclusions 
of the commission appointed to inquire into the origin 
j^nd spread of enteric fever in the military encampments 
of the United States in the Cuban campaign of 1898. Out 
of 1608 cases most thoroughly investigated, more than half 
wtfre found to be due to direct and indirect infection in and 
from the tents (Childs : Sanitary Congress, Manchester, 1902). 
A similar but perhaps less direct mode of infection was shown 
to account for a large number of cases under more ordinary 
conditions of life in the remarkable outbreak at Maidstone in 
which was also subjected to very thorough inve.stigalion. 
It was undoubtedly caused in the first instance by contaminiited 
water, but 280 cases occurred after this cause had ceased to 
operate, and these were attributed to secondary infection, either 
direct or indirect, from the sick. A good deal of evidence to 
the same effect by medical officers of health in England has 
been collected by Dr Goodall, who has also pointed out that 
the attendants on typhoid patients in hospital Jire much more 
frequently attacked than is commonly supposed (Trans, 
Epidem, Soc. vol. xix.). 

Recent di.scovcries as to the part played in the dissemination 
of typhoid fever by what are termed “ typhoid carriers ” have 
thrown light upon the subject of personal infection. The 
subject was first investigated by German hygienists in 1907, 
and it was found that a considerable number of persons who 
have recovered from typhoid fever continue to excrete typhoid 
bacilli in their faeces and urine (typhoid bacilluria). They 
found that after six weeks 4 % to 5 % of typhoid patients were 
still excreting bacilli; 23% of 65 typhoid patients at Boston 
City Hospital showed typhoid bacilli in their excretions ten 
days before their discharge. The liability of a patient to 
continue this excretion bears a direct relation to the severity 
of his illness, and it is probable that the bacilli multiply in 
the gall bladder, from which they arc discharged into the 
intestine with the bile. The condition in a small number 
of persons may persist indefinitely. In toi crises investigated, 
Kayser found three still excreting bacilli two years after the 
illness, and George Deane has recorded a case in which bacilli 
continued to be excreted 29 years afterwards. 

Many outbreaks have in recent times been traced to typhoid 
carriers, one of the first being the Strassburg outbreak. The 
owner of a bakehouse had had typhoid fever ten years 
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previously, and it was noticed that every fresh employ^ entering 
her service developed the disease. She prepared the meals 
of the men. On her exclusion from the kitchen the cases 
ceased. In Brentry reformatory, near Bristol, an outbreak 
numbering 28 cases was traced to a woman employed as cook 
and dairymaid who had had typhoid fever six years previously. 
Before entering the reformatory she had been cook to an insti- 
tution for boarded-out girls, and during her year’s residence 
there 25 cases had occurred. A case is reported by Huggen- 
berger of Zurich {Lancet, October 1908) in which a woman 
carrier is said to have infected a series of cases lasting over 31 
years, including her husband, son, daughter-in-law, and no less 
than nine different servants. Numerous cases of contamination 
of milk supplies by a “ carrier ” have been investigated, and in 
outbreaks traced to dairies it is wise to submit the blood of 
all employes to the agglutination test. A persistently high 
opsonic index to typhoid bacilli is notable among ‘^carriers."’ 
Not only do persons who have had typhoid fever harbour 
bacilli, but also persons who come in contact with cases of the 
disease and who have no definite history of illness themselves. 

Thu other means of dissemination are polluted soil, food and drink, 
particularly milk and water. The precise mode in which iwlluted 
soil acts is not understood. The result of experiments mentioned 
above shows that the bacillus lives and multiplies in such soil, 
and epidemiological investigation has repeatedly proved that 
typhoid persists in localities where the ground is polluted by the 
leakage ol sewage or by the failure to get rid of excrementitious 
matter. In some instances, no doubt, drinking water thus becomes 
contaminated and conveys the germs, but there appears to be 
some other factor at work, for the disease occurs under the condi- 
tions mentioned where the drinking water is free from suspicion. 
Exhalation is not regarded as a channel of communication, 'I'he 
researches of Majors Firth and Horrocks prove that dust, flics and 
clothing may convey the germs. Another way in which food 
becomes the medium of conveyance is by the contamination of 
oysters and other shellfish with sewage containing tyT)hoid bacilli. 
This has been abundantly proved by investigations in Cireat Britain, 
America, and France. Uncooked vegetables, such as lettuces and 
celery, rnay convey the disease in a similar way. The most familiar 
and important medium, however, is watcT. It may operate directly 
as drinking water or indirectly by contaminating vessels used 
for holding other liquids, such as milk cans. Typhoid caused by 
milk or cream has generally been traced to the use of polluted water 
for washing out the cans, or possibly adulterating their contents. 
There is obviously no reason why this chain of causation .should 
not hold good of other articles of iood and drink. Outbreaks have 
been traced to ginger- beer and ice-creams. Water sources Ixjcome 
contaminated directly by the inflow of drains or the dejx)sit of 
cxcrctal matter ; indirectly, and more frequently, by the leakage of 
sewage into wells or by heavy rains which wash sewage matter and 
night-soil from ditches and the surface of the land into springs and 
watercourses. Water may further be contaminated in the mains 
by leakage, in domestic cisterns, and in .supply pipes by suction. 
There is ' some reasejn to believe that the bacilli may multiply 
rapidly in water containing suitable nourishment in the absence of 
large numbers of their natural foes. 

Prevalence ^ — Typhoid fever is more or les.s endemic and 
liable to epidemic outbreaks all over the world. It is more 
prevalent in temperate than in tropical climates. The follow- 
ing comparative death-rates show its relative prevalence in 
certain countries in 1890; Italy, 658; Austria, 470; U.S.A. 
462; Prussia, 204; England, 179. It has undergone marked 
and progressive diminution in many countries coincidently with 
improved sanitation, particularly in regard to drainage and 
water-supply. Table I. gives annual death-rates in England 
and Wales after 1869, when typhoid was registered separately 
from typhus and “ simple ” fever. 

London shows less improvement than Great Britain as a 
whole, but it started with superior sanitary conditions, and 
though the reduction has not been maintained in the last 
recorded quinquennium, the mortality is still much below the 
mean. The disease is more prevalent in Paris, but the diminu- 
tion effected has been far greater in the time, the average 
annual mortality per million having fallen from 1430 in 1882 and 
581 in 1883-1888 to 293 in 1889-1894 and 172 in 1895-1900. 
Other recorded instances of diminution arc Berlin, Hamburg, 
Munich, Copenhagen, the Netherlands, Buenos Aires (from 
1060 per million in 1890 to 140 in 1899). In all these and 
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Table I, — Annual Mortality from Enteric Fever per Million 
Persons I ivin^^ England and Wales. 


Year. 

Mortality, 

Year. 

Mortality. 

1869 

390 

1889 

170 

1870 

388 

1890 

179 

1871 

371 

1891 

i(.8 

1872 

377 

1892 

1.37 

i «73 

37 ^ 

»«93 

22Q 

1874 

.374 

1894 

159 

‘“75 

371 

1895 

175 

1876 

309 

1890 

lO() 

1877 

279 

1897 

150 

1878 

306 

1898 

182 

1870 

231 

1899 

i<F) 

1880 

261 

1900 

lOo 

1881 

212 

1901 

173 

1882 

229 

1902 

126 

1883 

228 

1903 

loo 

1884 1 

236 

1904 

93 

1885 

175 

19^5 

89 

1886 

184 

190O 

92 

1887 


1907 

67 

1888 

172 

1908 

7.5 


The diminution is more clearly shown if quinquennial periods are 
taken, as in Table 11. 


Table II. — Average Annual Mortality per Million in England 
and WaleSf and in London. 



1B7J-75. 

1B76-80. 

2881-85. 

1B86-90. 

1892-95. 

i896-i9c». 

1901-05. 

England and 
Wales . . 

354 

256 

278 

2j8 

180 

176 

174-8 

112*6 

London . 

234 

226 

I 5 « 

136 

148 

— 


Other cases the improvement is attributed either to drainage 
or water-supply, or both. The case of Munich i.s so instructive 
that it deserves special mention. For many years typhoid was 
excessively prevalent in that city. I’he prevalence was con- 
tinuou.s, but aggravated by large epidemic waves, extending 
over several years. These gradually decreased in magnitude, 
and ceased towards the end of 1880. Since then the prevalence 
has still further diminished, the average annual mortality 
per million having fallen from 2024 in 1851-1860, 1478 in 
1861-1870 and 1167 in 1871-1880 to 160 in 1881-1890 and 52 
in 1891*-! 900. 

It has been forcibly argued by Dr Childs (Trans. Epidem. Soc, 
vol. xvi.) that drinking water had little, if anything, to do with 
the prevalence of the disease, and that its gradual reduction was due 
to purification of the soil by improved drainage systems and the 
abolition of slaughter-houses. The epidemic waves wesre found 
by von Pettenkofer to be as.soci{ite(I with the rise and fall of the 
subsoil water; when the water fell the fever rose, and vice versa. 
He did not, however, consider that the subsoil water exercised any 
influence itself; he merely regarded it as an index to certain con- 
ditions of moisture which exercised a favourable or unfavourable 
influence on tlic development of the dis<!a8e. His theory, which 
has been much misundcr.stood, is to some extent corroborated by 
.some facts observed in Great Britain. One is the sciasonal preva- 
lence of typhoid, which in England is an autumnal disease. The 
minimum occurs in May or June; in August a marked rise begins, 
which continues throughout the autumn and reaches a maximum in 
November, after which an abrupt fall sets in. These facts are in 
keeping with Pettenkofer's theory, for the subsoil water reaches 
its maximum height at the end of spring and falls throughout the 
.summer and a great part of the autumn. The coincidence is 
further emphasized by the fact that in dry years, when the subsoil 
water sinks lower than usual, typhoid is more prevalent, and in 
wet years the contrary. A glance at the mortality table for England 
given above will show that the progressive improvement recorded 
down to 1892 was suddenly interrupted in 1893, when the rate rose 
abruptly from 137 to 229. That was an extraordinarily dry and 
hot year, and it was followed by a succession of dry and hot years, 
culniinating in 1899, with two exceptions— 1 894 and 1897 - In 
both the typhoid rate fell again, but in all the others it rose. One 
explanation has been suggested by Mr Matthew Adams of Maid- 
stone. He points out tliat organic matter deposited on or in the 
ground passes in normal years gradually through several layers of 
soil, and undergoes a process of destruction or purification before 
reaching the underground water; but in hot .summers the ground 
becomes l>akcd and cracked, and there is no such percolation; 
when rain comes everything is swept suddenly away without any 
purification, and finds its way into the sources of drinking water. 
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Whether this be so or not, there is no doubt that dangerous material 
does collect during the summer find is swept into watercourses 
by the autumnal rains. I’erhaps this is sufficient to account for 
the seasonal prevalence and the annual variations noted. There 
is, however, a great deal of typhoid which has no connexion with! 
water-supply. Numerous cases of persistent prevalence have been I 
investigated by the medical ofheers of the local governmcat| 
board, in which drinking water has l>een exonerated and flie miscliicf 
attributed to standing pollution of the soil— for instance, Mold.j 
Middlesbrough, Southend, Swinton and Pendlebur}^, &c. In suchl 
places the chronic prevalence is apt to swell at times to more epi-* 
dcmic proportions, a$ at Munich; and possibly the condition of the 
ground may be tlie cause. An examination of tilie relative incidt iice 
of t^^)hoid in the counties of England and Wales (Bulatrode) goes 
to show that its prevalence, broadly regarded, is not capricious. 
The areas of maximum and minimum incidence remained practically 
the same throughout the twenty year.s 1871-1890, though there was 
everywhere a large diminution’. " Tliis fact suggests the reflection 
that standing conditions arc more important factors than those 
accidental occurrenoes which attract public attention by causing 
sudden and explosive outbreaks. When these are on a small scale 
they may be due to milk; on a large scale they are always water- 
borne and caused by sudden contamination of a public supply. 
The classical example is Maidstone. That outbreak began towards 
the end of August 1897, and witliin six weeks some 1500 persons 
were attacked. The total number of cases was 1847, with 132 
deaths, in a population of about 34,000. With the esoception of 
280 cases of secondary infection, which lingered on till the following 
January, they all occurred before the i 81 h of October, and the disease 
subsided almost as rapidly as it arose. A mass of evidence of 
different kiinls left no possibility of doubt that accidental contamina- 
tion of a water-supply was the cause. Perhaps the most striking 
point was that Maidstone is supplied with water from three different 
sources, known as Cossington. Boarlcy and Farlcigh, and out of iGSi- 
ca.se.s the respective incidence in these areas was- -Cossington 29, 
Boarlej’ 69, Farleigh 1 583. Another great example of water- 
borne typhoid is furnished by Philadelphia, where 14.082 cases 
occurred in 1898-1899. 

Treatment , — Improved knowledge of the nature and causation 
of t^hoid fever has not led to the successful introduction of a 
specific treatment; nor have means been found to cut short 
the illness, though its fatality has been reduced. It still goes 
through the classical stages, which broadly coincide with first, 
second and third weeks. Attempts have l>een made to deal 
directly with the toxins produced by the bacilli, on the hypo- 
thesis that the^ are formed in the intestinal canal, by the use 
of internal disinfectants, such as mercur}’, iodine, carbolic 
acid, salol, &c., and these agents are sometimes beneficial; 
but the treatment remains essentially symptomatic, and follows 
the principles that were recognized before the discovery of the 
bacillus typhosus. One of the most important improvements 
is the regular use of sponging or bathing for the reduction of 
temperature. It has even been developed into a continuous 
bath, in which the patient is kept in water throughout the 
illness. Since the recent development of serum-therapy various 
serums have been tried in the treatment of typhoid fever, and 
successful reports are given of the anti-endotoxic serum devised 
by Dr Allen Macfadyen, while Professor Chantemesse, in the ; 
statistics of serum treatment at the Bastion Hospital, Paris, 
states that from July 1901 to July 1907 he so treated 1000 
cases, 43 proving fatal, a mortality of 4*3 %. During the same 
period, 5621 cases were treated in fourteen other Paris hospitals, 
with 960 deaths, a mortality Chantemesse’s serum was 

employed by Professor Brunon at Rouen in 100 cases with three 
deaths, and Dr Josias of Paris in 200 cases with eight deaths in 
typhoid fever occurring in young children. 'Ae serum is , 
taken from a horse which has received over a long period injec- ! 
tions of an emulsion of the bacillus typhosus or a soluble toxin. 
Sir Almroth tVright has suggested the use of an autogenous 
vaccine in this as in other parasitic diseases, opsonic control 
being exercised. 

The fatality of t^hoid fever varies greatly. Age exerci.ses a 
marked influence, iatality rising steadily after the period 5 
to ro years. The itejortonce of careful and intelligent nursing 
is undoubtedly great, '^tit tllore is a tendency, encouraged by some 
nurses, on the part public to overestimate that factor and 

to think that nothing fviorc is needed. This is a grave mistake. 
No disease requires more vigilant attention or greater medical 
experience. The following tatfle shows quinquennial figures for 
the liondon Metropolitan Awlnnis Board hospitals. j 


Metropolitan Asylums Board Hospitals* 

County of 
London. 


Admissions. 

Deaths. 

Ratio per cent, 
of deaths to 
admissions. 

Moan annual 
mortality per 
1000 living. 

1874-1878 

1876 

IS 

20 

0-25 

1879-188^ 

2049 

19 

0*23 

1884-1888 

1937 

3 M 

z6 

o'J 7 

1889-1893 

*517 

415 

16 

0-13 

1894-1898 

3328 

378 


0-13 

1899-19 ' >3 

6779 

1023 

15 

0-13 

1904-191 >8 

3084 

457 

15 

0*05 


Prevention , — If house drainage were alv^ays perfectly carried 
out, sewage satisfactorily disposed of, water-supply efficiently 
protected or treated, patients segregated, and the typhoid 
material excreted by them and typhoid “ carriers ” effectually 
annihilated — ^if, in short, scientific cleanliness were completely 
attained, the disease would disappear, or be at least excessively 
rare. In some communities much has been done in the direc- 
tions indicated; but in many others the lessons of experience 
are ignored, and even in the best practice lags behind theory. 
This is mainly due to apathy and reluctance to spend money, 
but there are certain real difficulties which stand in the way. 
To discuss them fully would involve a lengthy consideration 
of drainage, water-supply and other matters, which would 
be out of place here ; but some points must be noted. The most 
important is undoubtedly water-supply. The substitution 
of public water-supplies for shallow wells and small streams 
liable to pollution is one of the greatest factors in the diminution 
of typhoid and other water-borne diseases ; but it may give rise 
to danger on a far larger scale, for a whole community may be 
poisoned at one blow when such a supply becomes contaminated. 
Unfortunately it is extremely difficult to prevent contamination 
with certainty in a populous country, 'rheoretically, water 
may be pure at its source, and may be distributed in that 
condition. Such is water derived from deep wells and springs, 
or gathered from uncultivated and uninhabited uplands, in 
the one case it ha.s undergone natural filtration in the ground; 
in the other it escapes all risk of pollution. These waters are 
generally pure, but the condition cannot be relied on. A tramp 
or a shepherd may pollute the most remote gathering-ground 
unless it be fenced in; deep wells may be similarly fouled by 
workmen, and sewage may find its way into them from the 
surface or through fissures. In an outbreak of enteritis and 
typhoid fever at Leavesden Asylum, investigated by Dr A. 
Shadweli in 1899, the source of misdiief was traced to con- 
tamination of the well, which was 250 ft. deep in the chalk. 
The contamination did not take place from the surface, but 
from some underground source, and there were grounds — 
corroborated by subsequent observation — for believing that it 
occurred at irregular intervals, and was probably connected 
with the level of the deep underground water. At tlie same 
time the similar well of a neighbouring poor-law' school was 
found to he dangerously polluted, and it was ascertained that 
two others in the same locality had been condemned and closed 
in the past. 7 he deep chalk in that neighbouihood was clearly 
unsafe, and this was thought to be due to the practice of digging 
holes called ** dumb wells/^ but in reality cess-pits, as much as 
40 ft. deep, in the chalk for the reception of sewage. The same 
practice is common in all inhabited locaBties on a chalk forma- 
tion, as it is an extremely convenient way of disposing of sewage, 
which percolates away and renders it unnecessary to empty the 
cess-pit. Several similar cases of deep wtll pollution have "been 
recorded, notably those of Houghton-le-Spring in 1889 and 
Worthing in 1893. To secure purity, therefore, and prevent 
liability to outbreaks of typhoid and other intestinal diseases, all 
gathering-grounds should l>e fenced in, and water, even from 
deep wells, should he regularly examined, both chemically and 
bacterioscopically, in order that any change in composition may 
be detected. In the water-supplies of great populations such 
examination should be made daily. Further, all supplies which 
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are not above suspicion should be filtered through sand or 
sterilized by boiling. The latter can be carried out by simple 
means in the case of individual domestic water^ and attempts 
have been made to apply it by means of mechanical apparatus 
to supplies on a larger scale. It is not, however, applicable to 
the water-supply of large towns, because of the liability of such 
apparatus to get out of order. Sand filtration is at present the 
best mode of dealing with these supplies. There is no purer 
water than that which has been properly treated by subsidence 
and sand filtration, even when it is taken from an impure source. 
So far as the prevention of typhoid and other water-borne 
disease is concerned, it is certainly safer than tlie unfiltered 
water which is taken from so-called pure sources. It cannot be 
a mere coincidence that London, Hamburg, Berlin and other 
towns using well-filtered but originally impure river water should 
be generally freer from water-borne disease than many large 
towns drawing their supply from purer sources but neglecting 
to filter it, such as Manchester, Glasgow and the American 
cities. Table IIL, prepared l)y Mr Caink, engineer to the city 
of Worcester, illustrates this "fact, which has also been noted 
by Professor Saltet of Amsterdam as holding good of the 
Netherlands. 


typo and severity of the illness. Bactxsriological scienoe has here 
come to the assistance of the clinical physician witli what is called 
tlic Widal or serum reaction, which has a great diagnostic value 
when carefully performed. }hx>fe5.sor Chantexnessc also intro- 
duced a cutaneous reaction similar to von Pirquet's reaction in 
tuberculosis. Hut obviously these remedies can only be applied 
to pcr.sons in the position of patients; it is of no use in the case of 
those who do not proclaim themselves ill, but go about their business 
w'hen suffering from the disease. Such “ ambulatory ” cases have 
long been recognised as an important f actor in spreading the disease. 
Many of the most memorable epichimics hav'e probably lieen caused 
by them, and it is difficult to see how they can be guarded against. 
The “ typhoid -carrier," however, w'lien discovered should be inter- 
dicted Iroin the preparation of food and should undergo a course 
of treatment with a view to lessening their excretion of typhoid 
bacilli. 

The prevention of typhoid among armic.s in the field is a 
problem of .special difficulty, not in principle but because of the 
conditions. The water is generally polluted, and soldiers arc 
loo thirsty to wait while it is boiled or filtered, even if the means 
are at hand. The .sanitary arrangements arc such as to ensure 
the saturation of the ground with excreta; flies and dust 
abound; personal cleanliness is impossible, and men feed and 
sleep together in the closest proximity. No doubt a great 
deal might be done by efficient sanitary organization, which 


Tablic III. — Occurrences of Typhoid according to Sources of Water-Supply, 






Annual Typhoid Ca.se-ratc per 100,000, 



Source of Water. 


Town. 











1892. 

1893. 

1894. 

1895- 

1896. 

1897. 

1898. 

1899. 

lf>00. 



Deep wells in Red Sandstone 

fWolvcrhampton . 
(Birkenhead • • 

109 

157 

184 

207 

109 

l«5 

146 

«f'5 

159 

1x7 

126 

124 

211 

224 

230 

237 

145 

Deep wells in Chalk 


Southampton . 
'Liverpool . . . 

Manchester . 

M5 

159 

X09 


7 ^ 

64 

153 

17T 

109 



275 

267 

190 

X68 

ibo 

129 

149 

115 

Upland surface water , , 


120 

120 

90 

9t> 

92 

90 

118 

7» 

78 


Plymouth . 

12O 


47 

32 

31 

49 

41 


120 



'London .... 

b 5 

84 

77 

81 

71 

70 

66 

98 

95 

Kivers (filtered) .... 


Reading 

.30 

35 

28 

53 

.30 

b7 

32 

48 

41 


Worcester . 

155 

145 

no 

3b 

43 

45 

31 

50 

26 

Average of 219 towns . 


88 

T42 

103 

”5 

102 

too 

II5 

WBm 

ir6 

( 


The amount of typhoid is dependent on othw factors besides 
the water-supply, but the close connexion between the two and the 
influtaice of filtration are well attested by the experience of Wor- 
cester, where the great reduction recorded since 1894 coincided 
with new and improved filtration. The weak point about sand 
filtration is that it is apt to be imperfectly performed when the 
filters are frozen or newly cleaned, or when the p^rocess is too rapid. 
Filtration through porcelain is an efficient purifier, but it is not 
applicable to supplies on a large .scale, and is liable to break down 
tnrougli clogging of the filters. Other portable filters arc regarded 
as useless or worse. The best emergency treatment for suspected 
drinking water is boiling. Contamination of water in the mains 
is due to bad laying, and ought never to occur; that of supply 
pipes can be prevented by a constant service, and of domestic 
niters by providing them with cover.s. 

Next to water-supply, and hardly less inq^ortant, is drainage. 
The drying and cleansing of the soil by good hou.sehold drainage 
and sewerage is essential to the prevention of typhoid. Cess-pits, 
leaking drains and privies, c.specially when there is only one to 
several houses, as in many industrial towns, are powerful allies 
of this disease. The drainage of all old houses is defective and 
dangerous, The ground about them is commonly honeycombed 
with cess-pits and tsaturated with sewage. The only way to 
discover and remedy such defects is to lay them bare with the 
pickaxe and shovel. Soil-pipes should always be trapped 
and ventilat<?d. In short, no disease requires for its prevention 
more careful attention to house .sanitation. The paving of 
yards and other spaces is also de.sirable in towns, on account 
of the liability of the unprotected soil to harbour moisture and 
filth. 

Other modes by which the disease is spread— such as shellfish, 
milk and uncooked vegetables — suggest their own remedy. The 
dis.semination by dust and flies is less easily prevented. All that 
can be done is to segregate the sick and promptly destroy all danger- 
ous matters proceeding from them. It should be remembered that 
the urine may be an even greater source of danger than the faeces. 
The same observation applies to tlie prevention of infection from 
person to person. There is no doubt that sufficient care is often 
wanting, even in hospitals, in handling patients' soiled linen and 
clothes, and in dealing promptly and effectually with their excreta. 
For the effectual segregation and treatment of persons suffering 
from typhoid prompt recognition is necessary; and this, unfortun- 
ately, is a matter of much difficulty on account of variation in the 


has hitherto been lacking, and by educating the men. Dr 
Leigh Canney in 190T suggested a .scheme for dealing system- 
atically with the water-supply of an army. Extraordinary 
results were obtained by the Japanese army medical depart- 
ment in the Russo-Japanese War of 1904-5 in the prevention of 
typhoid fever, which up to that period was responsible for the 
largest mortality of any disease affecting armies in the field. 
Handbooks on the avoidance of diolcra, plague and typhoid 
fever were issued to the troops. Boiled water in quantities 
was provided for the soldiers, each battalion having its boil- 
ing outfit. Even foreign attaches and correspondents were 
requested to observe the regulations on this point. With this 
there was a systematic advance testing of wells, the wells being 
labelled “ fit for drinking or “ for washing purposes only.” 
It being impossible to suppress the presence of flics on food, 
care was taken to cover all latrines and cover and disinfect 
excreta, so that infection from flics was reduced to a minimum. 
Food was transferred from .sterilized caldrons into sterilized 
lacquer boxes and served on sterilized plates. A crematory 
was attached to base hospitals, where all night.soil, garbage and 
waste was burnt daily. Owing to these precautions the inci- 
dence of infectious disease, notably typhoid fever, was reduced 
to a figure unparalleled in any previous war, only 3*51 % of the 
total sickness being due to infectious disease. Taking the 
number of men at the front in April 1905 to have been 599,617, 
the entire deaths from infectious and contagious diseases 
amounted to 1*24 % of the entire army in the field. 

In a table furnished by the Japanese war office at a still later date 
wc note the small percentage of typhoid fever. 

Percentoge of patients in entire Army Corps at a certain date 

Wounds received in action 45 *.'53 

Other wounds and injuries 3*7X 


Typhoid fever i *61 

Dysentery 1*95 

All other diseases 47-20 




So8 TYPHON— TYPHUS FEVER 


In the statistics of C^eneral Oku's army, calculated to be at least 
75,000 strong, Major-General Mori, chief medical ohiccr, reports 
the typhoid cases to be 66 only l)ctween the dates of October 1904 
and April 1905. Of this army 2142 were invalided home or died; 
133 only being cases of typhoid fever. 

The .sickness incidence in the First Army under General Kuroki 
was as follows during the first six months of the campaign : — 


Months. 

Sickness ; all Diseases. Typhoid Fever. 

March 

3829 .3 ! 

April 

3545 1 1 

May 

3>.54 9 

I une 

4824 9 

July 

4 

August .... 

6006 9 ! 


The figures are interesting when we consider that during the South 
African War of 1899-1902 no fewer than 31,000 men were invalided 
home to England on account of typhoid fever. 

One other point requires mention in connexion with preven- 
tion, namely, protective inoculation. This is performed with 
an anti-toxic substance prepared from dead cultures of bacilli, 
and has been tried on a fairly large scale, particularly on the 
British army in India and South Africa. Sir W. B. Leishman, 
writing on the results of anti-typhoid inoculations in the army 
{Journ. of R,A.M.C., February 1909), gives the total number 
of men inoculated up to the 1st of June 1908 as 5473, amongst 
whom 21 cases (3‘8 per 1000) with 2 deaths occurred. The number 
non-inoculated, 6610 men, had an incidence of 187 cases (28’3 
per 1000) with 26 deaths. The case mortality of the inoculated 
was 9*5 %, of the non-incKulated 13*8 Several regiments 
however were not exposed to enteric fever. If these be excluded 
the incidence in the inmjulatcd is 6*6 per 1000 against 39*5 per 
1000 in the non-inoculated. Lord Kitchener, speaking at 
Middlesex Hospital in October 1910, bore emphatic testimony 
to the value of inoculation coupled with improved sanitary 
methods on the health of the army in India, declaring his 
belief that enteric would before long join cholera in total 
banishment from the barracks. 

TYPHON ('rvPHAON, Typhoeus), in Greek mythology, 
youngest son of Gaea and Tartaru.s, He is described as a grisly 
monster with a hundred dragons’ heads, who was conquered 
and cast into Tartarus by Zeus. In other accounts, he is con- 
fined in the land of the Arimi in Cilicia {Iliads ii. 783) or under 
Etna (Aeschylus, P.l\ 370) or in other volcanic regions, where 
he is the cause of eruptions. Typhon is thus the personification 
of volcanic forces. Amongst his children by Echidna are 
Cerberus, the Lemaean hydra, and the Chimaera. He is also 
the father of dangerous winds (typhoons), and by later writers 
is identified with the Egyptian Seth. 

See Eduard Meyer, Set-Typhon (1875), and M. Mayer, Die Gtganien 
und Titanen (1887); Preller- Robert, Griechieche Mythologie (1894), 
pp. 63-66; O. Gruppe, Griechische Mythologie, ii. 845, 1333, according 
to whom Typhon, the " snake-footed " earth-spirit, is the god of 
the destructive wind, perhaps originally of the .sirocco, but early 
taken by the Phoenicians to denote the north wind, in which sense 
it was probably used by the Greeks of the 5th century in nautical 
language; and al.so in Philologns, ii. n.f. (1889), where he endeavours 
to prove the identity of Tyj)hon with the Phoenician Zephon (Baal- 
Zephon, translated in Gesenius's Thesaurus by " locus Typhonis ” or 
*' 'K-phoni saar *'), signifying " darkness," “ the north wind," and 
perhaps “ snake"; A. von Mess, “ Der T\Thonmythus bci Hndar 
und Aeschylus," in Rhein. Mus. (1901), Ivi 167. 

TYPHOON (probably from the Arabic and Hindustani tufdn, 
a tempest, which is perhaps derived from Typhon, q,v. : the 
Chinese t'ai fung, strong wind, is not used in application to 
typhoons), the name given to a heavy c>^clonic storm in the 
seas fringing the eastern coast of Asia from Japan to the 
Philippine Islands. Typhoons generally occur in a series 
during the months of August, September and October, the 
season when the belt of equatorial calms in the Pacific Ocean j 
reaches its most northerly extension. 

TYPHUS FEVER (from Gr. smoke or mist, in 

allusion to the stupor of the disease), an acute infectious disease 
of highly contagious nature, last’ng for about fourteen days, 
and characterized mainly by great .prostration of strength, 


severe nervous symptoms, and a peculiar eruption on the skin. 
It has received numerous other names, such as pestilential, 
putrid, jail, hospital fever, exanthematic typhus, &c. It 
appears to have been known for many centuries as a destructive 
malady, frequently appearing in epidemic form, in all countries 
in Europe, under the conditions to be afterwards referred to. 
The best accounts of the disease are those given by old English 
writers, who narrate its ravages in towns and describe many 
black a.ssizes,” in which it was communicated by prisoners 
brought into court to the judges, jurymen, court officials, &c., 
with fatal effect. Typhus fever would seem to have been 
observed in almost all parts of the world; but it has most 
frequently prevailed in temperate or cold climates. 

The conditions concerned in its production include both the 
predisposing and the exciting. Of the former the most power- 
ful arc those influences which lower the health of a community, 
especially overcrowding and poverty. Hence this fever is most 
frequently found to affect the poor of large cities and towns, or 
to appear where large numbers of persons are living crowded 
together in unfavourable hygienic conditions, as has often been 
seen in prisons, workhouses, &c. Armies in the field are also 
liable to suffer from this disease; for instance, during the 
Crimean War it caused an enormous mortality among the 
French troops. Recently, however, an important change of view 
of the connexion of typhus fever has arisen. Professor Matthew 
Hay {Journal of Public Health, September 1907) attributes the 
spread of typhus fever to fleas. His observations are based 
on the epidemic in Aberdeen. He sums up his conclusions in 
the following manner: (i) Every case in hospital examined 
by Professor Hay and his assistants was flea bitten, and those 
of the staff who complained of flea bites were attacked, (are 
was exercised to distinguish between flea bites and petechiae. 
(2) Where a patient was apparently free from bites it was 
I found he had been in contact with verminous families. (3) 
i The disease did not spread in clean houses with clean inhabi- 
j tants, even when a typhus patient remained in the dwelling 
during his entire illness. (4) All nurses or wards-maids who 
were attacked were in.^'ciitact with the patients when they were 
first admitted. No nurse, wards-maid or doctor who had been 
in close contact with the cases when cleaned contracted the 
disease. (5) An ambulance driver who complained of being 
pestered by fleas contracted typhus fever, but when the ambu- 
lance staff were adequately protected from fleas no other cases 
developed. 

Typhus is now regarded as certainly due to the action of some 
specific micro-organism (see Parasitic Diseases), but the 
bacteriology is still imperfect. In 1891 Jaroslav Hlava, of 
Prague, found in the blood of 20 out of 33 cases of typhus a 
well-defined organism which he termed the strepto-bacillus. 
Lewaschew in 1892 found in the blood and spleen of typhus 
patients small round highly refractive actively-moving bodies 
lying between the corpuscles. Sometimes these bodies were 
flagellate. Dubieff and Bruhl also found a diplococps in the 
blood which they named the diplococcus exanthematicus. 

The course of typhus fever is characterized by certain well- 
marked stages. I. The stage of incuhatiori, or the period elapsing 
between the reception of the fever poison into the system and the 
manifestation of the sj)ecial evidence of the disease, is believed to 
vary from a week to ten days. During this time, beyond feelings 
of languor, no particular symptoms are exhibited. 

2. The invasion of the fever is in general well marked and severe, 
in the form of a distinct rigor, or of feelings of chilliness lasting 
for hours, and a sense of illness and prostration, together with 
headache of a distressing character and sleeplessness. Feverish 
symptoms soon appear and the temperature of the body rises to a 
considerable height (103^-105® F.), at which it continues with little 
daily variation until about the period of the crisis. It is, however, 
of importance to observe certain points connected with the tempera- 
ture during the progress of this fever. Thus about the seventh 
day the acme of the fever heat has lieen reached, and a slight 
subsidence (i® or less) of the temperature takes place in favourable 
cases, and no further subsequent rise beyond this lowered level occurs. 
When it is otherwise, the case often proves a severe one. Again, 
when the fever has advanced towards the end of the second week, 
slight falls of temperature are often observed, prior to the extensive 
descent which Tnar ira the attainment of the crisis. The pulse in 
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typhus fever is rapid (loo-iao or more) and at first full, but later 
on feeble, Its condition as indicating the strength of the heart's 
action is watched with anxiety. The tongue, at first coated with 
a white fur, soon becomes brown and dry, while sordes (dried 
mucus, Sec.) accumulate upon the teeth; the appetite is gone; and 
intense thirst prevails. The bowels arc as a rule constipated, 
and the urine is diminished in amount and high coloured. The 
physician may make out distinct enlargement of the spleen. 

3. The tliird stage is characterized by the appearance of the 
eruption, which generally shows itself about the fourth or filth day 
or later, and consist.s of dark red (mulberry-coloured) sjiots or 
blotches varying in size from mere points to three or four lines in 
cliamcter, very slightly elevated above the skin, at first disappear- 
ing on pressure, but tending to become both darker in hue and 
more permanent. They appear chiefly on the abdomen, sides, 
back and limbs, and occasionally on the face. Besides this charac- 
teristic typhus rash, there is usually a general faint mottling all 
over the surface. The typhus rash is rarely absent and is a very 
important diagnostic of the disease. In the more severe and fatal 
forms of the fever the rash has all through a very dark colour, 
and slight subcutaneous haemorrhages (netechiae) are to be seen in 
abundance. After the appearance of the eruption the patient’s 
condition seems to be easier, so far as regards the headache and 
discomfort which marked the outset of the symptoms; but this is 
also to be ascribed to the tendency to pass into the typhous stupor 
which supervenes about this time, and becomes more marked 
throughout the course of the second week. On the examination 
of the blood a marked leucocytosis is present. This is considered 
to be diagnostic in doubtful cases when the rash is badly marked. 
The patient now lies on his back, with a dull dusky countenance, 
an apathetic or stupid expression, and contracted pupils. All the 
febrile .symptoms already mentioned arc fully developed, and 
delirium, usually of a low muttering kind, but sometimes wild and 
maniacal (delirium ferox), is present both by night and day. The 
peculiar condition to which the term “ conia vigil " is applied, in 
which the patient, though quite unconscious, lies with eyes widely 
open, is regarded, especially if persisting for any length of time, as 
an unfav’-ourable omen. Throughout the second week the symptoms 
continue unabated ; but there is in addition great weaknes.s, the pulse 
becoming very feeble, the brcatliing shallow and rapid, and often 
accompanied with bronchial sounds. 

4. A crisis or favourable change takes place about the end of 
the second or beginning of the third week (on an average the 14th 
day) , and is marked by a more or less abrupt fall of the temperature 
and of the pulse, together with .slight perspiration, a di.scharge of 
loaded urine, the return of moisture to the tongue, and by a change 
in the patient'.s look, which shows signs of returning intelligence. 
Although the sense of weakness is extreme, convalescence is in 
general steady and comparatively rapid. 

Typhus fever may, however, prove fatal during any stage of its 
progress and in the early convalescence, either from .suddeii failure 
of the heart's action — a* condition which is specially apt to arise — 
from the supervention of some nervous symptoms, such as meningitis 
or of (leepening coma, or from .some other complication, such as 
bronchitis. Further, a fatal result sometimes takes place before 
the crisis from sheer exhaustion, particularly in the ca.se of those 
whose physical or nervous energies have been lowered by hard 
work, inadequate nourishment and sleep, or intemperance. 

Occasionally troublesome sec^uelae remain for a greater or less 
length of time. Among these may be mentioned mental weakness 
or irritability, occasiohallv some form of paralysis, an inflamed 
condition of the lymphatic vessels of one leg (the swelled leg of 
fever), prolonged weakness and ill health, See. Gradual improve- 
ment, however, may be confidently anticipated and even ultimately 
recovery. 

The mortality from typhus fever is estimated by Charles 
Murchison (1830-1879) and others as averaging about 18 % of the 
cases, but it varies much according to the severity of type (particu- 
larly in epidemics) , the previous health and habits of the individual, 
and very specially the age — ^the proportion of deaths being in strik- 
ing relation to the advance of life. Thus, while in children under 
fifteen the death-rate is only 5 %, in persons over fifty it is about 

46%- 

The treatment of typhus fever includes the prophylactic measures 
of attention to the sanitation of the more densely populated por- 
tions of towns. Where tjrphus has broken out in a 
Tr§mm 9 au crowded district the prompt removal of the patients to 
a fever hospital and the thorough disinfection and cleansing of the 
infected houses are to be recommended. Where, however, a single 
case of accidentally caught typhus occurs in a member of a family 
inhabiting a well-aired house, the chance of it being communicated 
to others in the dwelling is small; nevertheless every precaution 
in the way of isolation and disinfection should be taken. 

The treatment of a typhus patient is conducted upon the same 
general principles as in typhoid. Complete isolation should be 
maintained throughout the illness, and one attention given to the 
ventilation and cleansing of the sick chamber. Open-air treat- 
ment when practicable greatly reduces the temperature. 'The main 
element in the treatment of this fever is good nursing, and especially 
the regular administration of nutriment, of which the best form is 


milk, although light plain soup may also be given. The food should 
be administered at stated intervals, not, as a rule, of tenet tliau once in 
one and a half or two hours, and it will frequently be necei)sary to 
rouse the patient from his stujwr for this purpose. Sometimes it is 
impossible to administer food by the mouth, in which case recourse 
mu.st be had to nutrient enemata. Alcoliolic stimulants are not often 
required, except in the case of elderly and weakly per.sons who have 
become grcatiy exhausted by the attack and are threatening to 
collapse. When the pulse shows unsteadiness and undue rapidity, 
and the first .sound of the heart is but indistinctly heard by the 
stethoscope, the prompt administration of stimulants (of which 
the best form is pure spirit) will often succeed in averting danger. 
Should their use appear to increase the restlessness or delirium 
they should be discontinued and the diffusible (ammoniacal or 
ethereal) forms tried instead. 

Many other symptoms demand special treatment. The headache 
may be mitigated by removing the hair and applying cold to the 
head. The sleeplessness, with or without delirium, may be com- 
bated by quietness, by a moderately darkened room (although a 
distinction between day and night should be made as regards the 
amount of admitted light), and by soothing and gentle dealing on 
the part of the nurse. Opiate and sedative medicines in any form, 
although recommended by many high authorities, mu.st be given 
with great caution, as their use is often attended with danger in 
this fever, where coma is apt to supervene. When resorted to, 
probably the safest form is a combination of the bromide of iM)tas- 
sium or ammonium with a guarded amount of chloral. Alarming 
effects sometimes follow the administration of opium. Occasionally 
the deep stupor calls for remedies to rouse the patient, and these 
may be employed in the form of mustard or cantharides to the surface 
(calves of legs, nape of neck, over region of heart, &c.), of the cold 
affusion, or of enemata containing turpentine. The height of the 
temperature may be a serious .symptom, and antipyretic remedies 
appear to have but a slight influence over it as compared to that 
which they possess in typhoid fever, acute rheumatism. Sec. Hugo 
Wilhelm von Ziemssen (1829-1902) strongly recommends baths in 
hyperpjTexia, the temperature of the bath being gradually reduced 
by the addition of ice. Cold .sponging of the hands and feet and 
exposed parts, or cold to the head, may often considerably lower 
the temperature. Throughout the progress of a case the condition 
of the bladder reejuires special attention, owing to the patient's 
drowsiness, and the regular use of the catheter becomes, as a rule, 
necessary with the advance of the symptoms. 

TYPOGRAPH Y(/.f. writing by types) is the general term forthe 
art of printing movable (cast-metal) types on paper, vellum, &c. 
It is distinct from writing, and also from wood-engraving or 
xylography, which is the art of cutting figures, letters, words, &c., 
on blocks of wood and taking impressions from such blocks 
by means of ink, or any other fluid coloured substance, on 
paper or vellum. 

L— History of Typography 

Although the art of writing and that of block-printing both 
differ w^idely from printing w'ith movable metal types, yet 
this last process has apparently been such a gradual transition 
from block-printing,^ and block-printing in its turn such a natural 
outcome of the many trials that were probably made to produce 
pictures, books, &c., in some more expeditious manner than 
could be done with handwriting, that a cursory glance at these 
two processes will not seem out of place, especially as a discussion 
on the origin and progress of typography could hardly be under- 
stood without knowing the state of the literary development 
at the time that printing appeared. 

The art of printing, i.e. of impressing (by means of certain 
forms and colours) figures, pictures, letters, words, lines, 
whole pages, &c., on other objects, as also the 
art of engraving, which is inseparably connected Att^mpUMt 
with printing, existed long before the T5th cen- ^otlDg. 
tury. Not to go back to remoter essays, there is reason to 
suppose that medieval kings and princes (among others William 

1 Wc do not deal here with copperi)latc engraving (chalcography), 
nor with tlie quc.stion, raised by some authors, whether thi.s ari 
preceded that of wood-engraving (xylography), or vice versa. The 
earliest known date of the former is 1446 on the small engravings 
of *' the Passion " in the Berlin Royal Print Room, whereas the 
earliest known date of wood -engraving is 1418 (on the Brussels Mary 
engraving). Both arts were naturally dependent upon MSS. for 
the forms of their letters, but as to the question of transition from 
the art of writing to that of typography, xylography alone can be 
regarded as the intervening and connecring link between those two 
arts, and there arc good reasons for assuming that the inventor of 
printing with movable types was a xylographer (sec below). 
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th€ Conqueror) had their monograms cut on blocks of wood 
or metal in order to impress them on their charters. Such 
impressions from stamps are found instead of seals on 
charters of the 15th century. Manuscripts, even of the 12th 
centur>% show initials which, on account of their uniformity, 
are believed to have been impressed by means of stamps 
or diep.i Before the invention of printing, say about 1436, 
bookbinders are known to have impressed names or legends or 
other inscriptions on their bindings in two ways : (i) by means 
of single, insulated letters engraved reversely downwards into 
a stamp of brass, whereby the letters appeared en relief on the 
leather or parchment of the binding; (2) by letters engraved 
reversely en relief on the brass stamp, whereby the letters 
sank into the binding. Kor this reason the term impressor, 
applied afterwards to the ** printer,” was, in the first instance, 
applied to the binder, whereas ligator was the proper word 
for him (see F. Falk, Der Stempeldruchm ‘‘Festschrift,” 1900, 
p. 73 sqq. ; Zedler, Gutenberg- Farschungen, 1901, p. 6). But the 
idea" of “ multiplying ” representations from one engraved plate 
or block or stamp, or other form, was unknown to the ancients, 
whereas it is predominant in what wc caJl the art of block- 
printing, and especially in that of typography, in which the 
same types can be used again and again. 

Block-prmtiUjg and printing with movable types seem to have 
been practised in Cliina and Japan long before they were krmwn in 
Europe. It is saief that in the year j 75 tlic text of 
tlie Chinese classics was cut upon tablets, and that 
Pnatiag* inipressions were taken of them, some of which are 
supposed to be still in existence. Printing from wooden blocks can 
be traced as far back as the 6th century, when the founder of the 
Suy dynasty is said to liave had the remains of the classical books 
cn^Taved on wood, though it was not until the loth century that 
printed books became conimon. In Japan the earliest example of 
block -printing dates from the periocl 764-770. when the empress 
Shiyau-toku, in pursuance of a vow, had a million small wooden 
toy pagodas made for distribution among tlic Buddhist temples and 
monasteries, each of which wa.s to con^in a dhiranl out of the 
Buddhist Scriptures, entitled Vimala nirbhasa Siitra/* printed on 
a slip of paper about 18 in. in length and 2 in. in width, which was 
rolled up and depo.sitecl in the body of the pagoda under the spire. 
In a journal of the period, under the year 987, the expression " printed 
book (sun’-hoU) is applied to a copy of the Buddhist canon brought 
back from China by a Buddhist priest. This must have been a 
Chinese edition ; but the use of the term implies that printed books 
were already known in Japan. It is said that the Cninesc printed 
with movable types (of clav) from the middle of the nth century. 
The authorities of the Briti.sh Museum exhibit as the earliest in.stance 
of Korean books printed with movable types a work printed in 1337. 
To the Koreans is attributed tlie invention of copper t^jcs in the 
beginning of the 15th century; and fin inspection of books bearing 
dates of that period .seems to show that they used such types, even 
if they did not invent them. 2 

From such evidence as we have, it would seem that 
Europe is not indebted to the Chinese or J^apancse for the art 
of block-printing, nor for that of printing with movable 
types. 

In Europe, as late as the second half of the 14th centur\% 
every book and ever>’ public and private document was 
written by hand; all figures and pictures, even 
MS- PerM. pj^ying cards and images of saints, were drawn with 
the pen or painted with a brush. In the 13th century there 
already existed a kind of book trade. The organization of univer- 
sities as well as that of large ecclesiastical establishments was 
at that time incomplete, especially in Italy, France and Ger- 
many, witliout a staff of scribes and transcribers {scriptores)^ 
illuminators, lenders, sellers and custodians of books {staUonarii 
librorufftf librarii), and pergamenarit, t,e, persons who prepared 
and sold the vellum or parchment required for books and docu- 
ments. The books supplied were for the most part theological, 
legal and educational, and are calculated to have amounted to 
above one hundred different works. As no book or document 
wa.s approved unless it had some ornamented and illuminated 

> Passavant. Le Peintre-Graveur, i. 18 (Leipzig, i86o**i864); John 
Jackson, Wood Engraving (London, 1839) ; Bruno Bucher, Gesch. der 
t$chn. KUnste^ 1. p. 362 seq. 

* See Ern. Satow. On the Early History of Printing in Japan," in 
Trant. Asiat. Soc. of fapan, x. 48 s^. ; and Stan. Julien. " Documents 
snr Tart d'imprimer," &c., in Joum. Asiat,, 4>ne fer.« vol. ix. p, 505. 


initials or capital letters, there was no want of illuminators. 
The workmen scribes and transcribers were, perhaps without 
exception, calligraphers, and the illuminators for the most 
part artists. Beautifully written and richly illuminated 
manuscripts on vellum became objects of luxury which were 
treasured by princes and people of distinction. Burgundy of 
the T5th century^ with its rich literature, its wealthy towns, its 
love for art and its school of painting, was in this respect the 
centre of Europe, and the libraries of its dukes at Brussels, 
Bruges, Antweip, Ghent, &c., contained more than three 
thousand beautifully illuminated MSS. 

In speaking of the writing of the manuscripts of the 15th 
and preceding centuries it is essential to distinguish 
in each countiy^ between at least four different 
clas.Hes of writing, two of which must be again 
subdivided into tivo classes. 

I. The* book hand, that is. tli<‘ ordinary writing of theological, 
legal and devotional books, used by the dfheial transcribers of the 
universities and churches, who had received a more or less learned 
education, and consequently wrote or transcribed books with a 
certain pretence of und(irstcuicliiig them and of being able to write 
with greater rajudity tJian the ordinary calligrapher. Hencfj they 
produced tw^) kinds of writing : (a) the curvent or cursive book hand, 
of which several illustrations are given in Wilh. Sclium, Exempla 
CodicumAmplonMyiMrtensium \ tlic \ olumcsof the (London) Palaeogr. 
Society, Quite distinct front thi.s current writing, and much 
clearer and more distinct, is {b) the upvighi or set book hand, whicli 
was employed not only b)” writers who worked ior universities and 
churches, but also by persons who may btJ iiresumed to have worked 
in large cities and commert.ial towns’ for schools and the people in 
general without university connexion. (2) In the chmch hand 
(Gothic or black letter) were produced transcripts of the Bible, 
missals, psalters and othe»* works intended for use in churches and 
priv’ate places of worship and devotion. This writing we may again 
subdivide into tw'O classes : {a) the ornamental or calligraphic writing, 
found exclusively in books intended for use in churches or for the 
private use of wealthy mid distinguished persons, and (ll>) the ordinary 
upright or set church hand, employed for less ornamental and less 
expensive l)Ook.s. (3) The letter hand mav be said to be intermediate 
between the set literary book hand and the set literary church hand, 
and to differ but little from either. It was employed in all public 
documents of the nature of a letter. (4) The court or charter hand 
was u.sed for charters, title-deeds, papal bulls, ^5rc.^ 

These different kinds of writing served again, in the first 
instance, as models for (;uiting the inscriptions and explanatory 
texts that were intended to illustrate and explain the figures 
in blockbooks, and afterwards as models (or the types used 
in the printing of books and documents. 

Dypold LfibiT (Lauber), a teacher and transcriber at Ilagcnau in 
Gerniany, is known to have carried on a busy trade in manuscripts 
about the time of the invention of printing. His 
pro.spectuses* in handwriting of the middle of tho 15th 
century announce that whatever books people 
to have, large or small, " geistlich oder weltlich, 
hiibsch gemolt," are all to be found at Dypold Lauber's 
the scribe. He had in slock Gesta Romanorum, mit den Viguren 
gemolt \ poetical works (Par civ al, Tristan, Ffeidank)\ romances of 
chivalry (Der Witfarn Ritter; Von eime Getruwen Ritter der sin eigen 
Hertze gab umh einer schOnen Frowen willen; Der Ritter unier aem 
Zuber) ; biblical and legendary works (A Rimed Bible ; A Psalter, 
Latin and German; Epi stein und Evangelien dutch das Jor; Vita 
Christy ; Das gantze Passional, winter icil und summerteil) ; devotional 
books (Belliai; Der Selen Trost; Der Rosenkrantz; Die zehn Gebot mit 
Glosen; Small Bette-Diicher) ; and books for the people (Gm/« 

Artznien Bucher; Gemolte Loss-Biicher, i.e. fortune-telling books; 
Schachizahel gemolt) , The lower educational books consisted for the 
most part of the Abccedaria, containing the alphabet, the Lord's 
Prayer, the creed, and one or two prayers; the Donatus, a short 
I.atin grammar extracted from the work of Aelius Donatus, a Roman 
grammarian of the 4th century, and distinctly mentioned in a school 
ordinance of Bautzen of 1410; the Doctrinale, a Latin grammar in 
leonine verse, compiled by Alexander Callus (or Do Villa Dei), a 
minorite of Brittany of the 1 3th century ; the Summuia logica of 
Petrus Hispanus (afterwards Pope John XXL), used in the teaching 
of logic and dialectics; and Dionysius Cato's Disticha de Moribus, and 
its supplement called Facetus, with the Floretus of St Bernard, used 
in the teaching of morals. As helps to the clergy in educating the 
lower classes, and as a means of as.si.sting and promoting private 
devotion, there were picture books accomp^cd with an easy explan- 
atory text, for the most par^: representations of the mystic relatiM 


3 Seo further PALASOGRAPiiY. 

< An original copy of one of them is in the British Museum (Addit 
MS. 267 ^, 
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between the Old and New Testaments (tjyology). Among these 
books tlie Biblia pauperum ^ stands first. It represents pictorially 
the liie azul passion of Christ, and tlicre exist MSS. of it as early as 
23th century, in some cases beautifully illuminated.'*^ A richly 
illuxnmated MS. of it, executed in the Netherlands c. 1400, is in the 
British Museum (press-mark, King's 3) . and also fragments of one 
of the 14th centu]^ (press-mark, 31,303). A remodelling and 
devel^ment of this work is the famous Speculum hmnanae 
suivatwnis, oi which we shall speak when dealing with the block- 
books and early printed books. It was written in rhymed prose 
before 1324, ana represents, in forty-five chapters, the Bibitj 
history of the fall and redemption of mankind interwoven with 
Marioiatry and legend. Of this work alone more than 200 MSS., 
illuminated or without pictures, are known to exist in various 
libraries of Europe. The National and Arsenal Lil>raries in i^ris 
each possess one written sometime after 1324; the British Museum 
has sixteen MSS. of it (eleven of which are illuminated) of the 
14th and 15th centuries, written in the Netherlands, Germany, 
France and England, one (press-nuirk, 16,578) bearing the distinct 
date 1379 and another (press- mark, Egerton, 878) that of 1436. 
A work of a similar nature is the Apocalypsis, of which at least 
two recensions with illustrations may be pointed out. One gives 
the text as we know it, with or without commentary, for which cf. 
Hrit. Mus. 17,333 (French), 18,633 (French, hut written in England), 
Keg. 2 D. xiii.'and 22,493 (French) — all four early 14th century. 
.Another is more a short history or biography of St John, but the 
illustrations follow those of the former work 'very closely; cf. Brit. 
Mus. 19,^6 (1 5th century, German). It is this last recension which 
iigrces with the blockbook to be mentioned hereafter. Other devo- 
tional works arc the Ars Moviendi, the Aniichrist and other work.s 
which will be mentioned below among the blockbooks. 

Block^printiag or Xylography. — When all this writ- 
ing, transcribing, illustrating, kc., had reached their period of 
greatest development, the art of printing from wooden blocks 
(block-printing, xylography) on silk, cloth, vellum, paper, &c., 
made its appearance in Europe. This art was already a great 
advance on writing, in that it enabled any one with a few 
simple tools to multiply ifnpressions from any block of wood 
with text or pictures engraved on it, and so produce a number 
of single (paper) leaves or sheets with text or pictures printed 
on them in almost the same time that a scribe produced a single 
copy of them. 

It seems to have been practised, so far as we have evidence, 
on cloth, vellum and other stuffs as early as the i3th century 
(Weigel, Anfange, i. 10); and on paper as far back as the second 
half of the J4th century; while it began to be largely employed 
in the early part of the 15th all over Germany, Flanders and 
Holland in the production of (i) separate leaves (called briefs, 
from breve, senptum), containing either a picture {print, prent, 
shortened from the Fr. emprint, empreinte, and already used 
by Chaucer, C.T. 6t 86, six-text, D. 604, printe, prente, preente, 
and in other early Pmglish documents; also called in colloquial 
German Helge, Helglein, or Halge), or a piece of text, or both 
together; and of (2) whole sheets (two leaves), a number of 
which, arranged like the MSS. in quires or gatherings, formed 
what are called blockbooks,” sometimes consisting of half 
picture and half text, or wholly of text, or altogether of 
picture. 

The earliest dated woodcut that wc know of is the Mary engraving, 
discovered at Malines, and now preserved in the Brussels Royal 

. . - Library. It bears the date roccccxviii. Some authors 

ww have asserted that an I has been scratched out between 
. the fourth c and the that, therefore, the date is 1468. 
BogrmvtngM. there is no ground for such an assertion (cf. H. 
Hymans, L'Estampe de 14S1, Brussels, 1903). A slightly modified 
reproduction of it. on a reduced scale, which could hardly be 
placed later than 1460, is preserved in the St Gall Library. The 
next date is X423 found on the St ChristpiJhcr, preserved in 
the John Rylands Library (Spencer collection) at Manchester. In 
the third place comes the woodcut of 1437 preserved in the 
Imperial Library at Vienna, which was discovered in 1779 in the 
monastery of St Blaise in the Black Forest, and represents 
the martyrdom of St Sebastian, with fourteen lines of text. 
The date, however, is said by some to refer to a concession 
of indulgences. A woodcut, preserved in the same library in 
Vienna, which represents St Nicolas de Tdlentino, has the date 


' This title is applied to at least three works: (j) the welh 
known blockbook. of which we speak below, (2) a treatise ** in qua 
de vitiis et virtutibus agitur,” and (3) a work in rhyme by Alexander 
Callus. 

Sec Laib and Schwarz, Bihlia pauperum (Zurich, 1867). 
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1440, but written in by hand; as the saint was canonized iu that year 
it may refer to t^t event. Another in the Weigel collection, repre- 
senting the bearing of tlic cross, St Dorotliea and St Alexis, has 
the date 1443, also written in by hand, though the woodcut is con- 
sklorcd to belong to that period. These are the only known wood- 
engravings with dates ranging from 1418 to 1443. But there exist 
a good many woodcuts which, from tlie style of the engraving, are 
presumed to be of an earlier date, and to have bc^cu printed partly 
m the 14th and partly in the first half of the 15th century. J. L. 
J^assavant (Le Peintre-Graveur, i8(ki-i 864, b 27 seq.) enumerates 
twenty-seven of them, all of Gcmian origin and preserved in various 
libraries in Germany; 154 arc recorded in the CoUecHo Weigelicma 
(vol. 1., 1866), and W. L. Sclirciber (La Gyavure sur bois, vols. i. and ii. . 
1891 and 1892) enumerates over 2000 of them, some? of which may 
be ascribed to the Netlierlands, exx.g. (i) representing the Virgin 
Mary, with Flemish inscriptions, in the museum in Berlin; (2) 
representing the Virgin Mary (see above), in the library at 
Brussels; (3) representing St -Anthony and St Sebastian, iii the 
Weigel collection (now in the Brit. Mus.) ; (4) a St Hubert and 
St Eustatius, in the royal library at Brussels ; (5) representing tlie 
Child Jesus, in the library at Berlin; (6) the Mass of St Gregory, 
with indulgence, in the Weigel collection (cf. 1, 195), now ai* 
Nuremberg. 

In these blocks, as in wood -engraving now, the lines to be printed 
were in relief. The block, after the yucture or the text had been 
engraved upon it, was first thoroughly wetted with a thin, watery, 
yiale brown material, much resembling distemper; then a idieet of 
damp paper wa.s laid upon it, and the back of the paper was care- 
fully rubbed with some kind of dabber or burnisher, usually called 
a frotton, till an impression from the ridges of the carved fdock had 
been transferred to the paper. In this fashion a leaf or sliect could 
only be printed on one side (anopisthographic) ; and in some copies 
oi blockbooks we find the sides of the leaves on which there is no 
printing pasted together, so as to give the work the appearance of an 
I ordinary l)Ook. Any one wanting to set up as a printer of briefs or 
books needed no apparatus but a sot cA woodblocks and a rubber. 
We know only three blockbooks which do not pos8es.s this 
cliaracteristic, as the Legend of St Servaiius in the royal library of 
Brussels, which may be called a xylo-chirograph (sec below), in 
which the pictures occur on both sides of the paper (with some 
lines of text written underneath), but apparently impressed by liand 
from blocks without any rubbing, there being no traces of any 
indentures either on the rectos or the versos; Das Zeitglocklein, in 
the Bamberg Library (cf. Falkenstcin, p. 49); Das geistlich und 
weltlich Rom, in the John Rylands Library (Spencer collection) and 
at Gotiia (cf . Falkenstein, p. 46) ; but these belong to the end of the 
15th century, and therefore to a later period than the ordinary 
blockbooks. 

Form<jrly it was the general opinion that playing cards had 
been the first products of xylography; but the earliest that have 
been preserved arc done by hand, while the printed 
cards date from the 15th century, therefore from a 
period in which woodcuts were already used for other 
purposes. Some of the wood engravings and blockbooks arc sup- 
posed to have been printed in monasteries. In a necrology of the 
Franciscan monsatery at Nordlingen, which comes down to the 
beginning of the 15th century, this entry occurs : '* VII. Id. 
Augusti, obiit Fratcr h. Luger, laycus, optimus incisor lignorum " ; 
and on some of the engravings we find the arms of certain monasteries, 
which may, however, merely mean that they were printed for, not 
in, those monasteries. The registers of Ulm mention several wood- 
engravers (lormschneider)^\n 1398 a certain Ulrich; in 1441 Heinrich 
Peter von Erolzheim, Joerg, and another Heinrich; in 1442 Ulrich 
and Licnhart; in 2447 Gaus (Nicolas), Stoffel (Qiristoj^er) and 
Johann; in 1455 Wilhelm; in 1461 Meister Ulrich, &c. In a register 
of taxes of Nordlingen we find from 1428 to 1452 a certain Wilhelm 
Keeler mentioned as hrieftrUchey\ in 1453 his widow is called alt 
hrieftruckerin; and in 1461 his brother Wilhelm is registered for the 
same craft. At Mainz there was a printer, Henne Cruse, in 1440. 
At Nuremberg we find in X449 Hans (Spocrer ?), a formschneider, 
while his son Junghans exercised tlie .same industry from 1472 to 
1 490. Hans von Pfedersheim printed at Frankfort in 1 459 ; Lienhart 
Wolfi, priefdrucker, is mentioned in the registers of Regensburg of 
1463; Peter Schott at Strassburg in 1 464 . A certain George Glocken - 
don exercised the same trade at Nuremberg till 1474, when he died 
and was succeeded by a son and afterwards by a grandson. In 
Flanders a Jan de Printerc was established at Antwerp in 1417; 
and printers and wood engravers (houte hildsnyters) worked there 
in 1442 (Privileges of the Corporation of St Luhe at Antwerp). At 
Bruges printers and beeldemakers (makers or engravers of linages) 
were enumerated in 1454 among the members of the fraternity of 
St John the Evangelist. The printers of playing cards seem to 
have constituted a separate claK.s. 

All these entries show that long before the middle of the 15th 
century there were men who exercised the art of wood-engraving 
and printing as a trade or craft. It seems also certain that wealthy 
persons and religious institutions were wont to possess sets of blocks, 
and, when occasion arose, p&ated a $et of sheets for presentation to a 
friend, or in the case of monasteries for sale to the passing pilgrim. A 
printer of briefs or blockbooks had no need to serve an apprenticofhip; 
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any neat-handed man could print for himself. We learn from 
the icventorj' of the possessions of Jean de Hinsbcrg, bishop of Li^gc 
(1419-1453)/ and his sister, a nun in the convent of Bethany, near 
Mechlin, that they possessed “ unum instrumentum ad imprimendas 
scripturas ct yinagines." and “ novem printe lignee ad imprimendas 
ymagjnes cum ijuatuordecim aliis lapideis printis.” These entries 
would seem to indicate that people purchased engraved blocks of 
wood or of stone from the woocf-cutter rather than books from a 
printer. 

Concurrently with these single woodcuts, with or w'ithout 
written or xylographic text, arose a class of books, in some 
of which written texts were added to pictures 
printed from wooden blocks; in others the text was 
'written first, and woodcuts pasted or printed in 
spaces reserved for them. These books, combining wood- 
engraving with handwriting, are now in technical language 
called xylo-chiro^raphs (wood-handwritten books); they may 
also be called scmi-blockbooks, and form an intervening 
stage between the manuscript book and the blockbook 
(xy^lograph) entirely printed from wooden blocks. They tend 
to show that xylography, after having been for some time 
confined to the production and multiplication of insulated 
pictures, was gradually applied to the printing of whole series 
of illustrations, to be added to wTitlen texts, or to have written 
texts added to them. It is not possible to assign definite 
dates to these xylo-chirographs; they could hardly be placed 
after, but may, for aught we know, be contemporaries of the 
blockbooks. We know nine of them; the years 1440 (which 
occurs in No. 5) and 1463 (found in No. 9) marking, for the 
present, the period within which they can be placed. 

(i) Biblia Pauperum, in the Heidelberg University Library, German 
work. MS., Latin text added to engravings (cf. Schreiber, Manuel, iv, 
90, r. 1460; photogr. pi. xlv.); (2) Anti-christus, one part of which 

i.s in the Paris Bibl. St Gen. (see Bernard, Orig. de VimpY, i. 102), 
another at Vienna, Alb. Bibl.; Bavarian work, MS., German text 
added to engravings (Schreiber iv. 231, pi. Iv.); (3) Vita et Passio 
Jesu Christi, 48 leaves, in the Vienna Hotbibliothek, German work, 
the woodcuts printed on the versos, Latin prayers written on the 
rectos (Schreiber iv. 321. c, 1450, pi. Ixxxx.); h) Sepiem planetae, 
seven xylographically printed plates in the Berlin K. K. Library, 
German work, with German explanatory text written on .separatt? 
leaves facing the engravings (Sclireiber iv, 417, c, 1470, nl. cxi.); 

Pomerium spirituale, by Henricus de Pomerio (or Henri Vanden 
Bogaert). in the Bru.s.sel’s Royal Library, bearing the date T440 in 
two places ; its twelve engravings seem to have originally been 
published as a blockbook, without any text (see bclow') in this 
copy they are cut up, pasted on other (contemporary) leaves of 
paper, and a Latin MS. commentary added to them (see Alvin, 
Documents iconogr.; Schreiber iv. 317. pi. Ixiv. ; Q^onway, Notes on 
the Exer Citium super Pater Noster; Holtrop, Mon. typ. p. 9). Some 
bibliographers unreasonably contend that the engravings cannot 
be earlier than c, 1470, and that the year 1440 is the date of the 
original, now' lost, which the transcriber of this copy inadvertently 
repeated. (0) Exercitium super Pater Noster (ascribed for good reasons 
to the same Henri Vanden Bogaert); imperfect copy (8 leaves) 
in the Paris National Lil)rary (Invent. D. 1581); W'oodcuts printed 
on the recto of each leaf, and an explanatory text (in Flemish) written 
underneath them (Schreiber iv. 245, pi. Ixxxvii.; Conway, l.c.); 
(7) the same Exercitium, with the same eleven engravings that were 
issued, some time before, as a complete blockbook (sec below), a 
copy of which is preserved in the public library at Mons, in w'hich 
the engravings are cut up and (after the Flemish verses of the block- 
book had been cut aw'ajO pasted, \vith their versos, on the versos 
of other contemporary leaves, with an explanatory (Latin) text 
written on the recto of the leaf next to each engraving (Schreiber 
iv. 247. pi. Ixxxviii. ; C.onway, l.c.\ (8) a MS. of the Speculum 
humanae salvationis, with the written date 1461 (Munich Hof.-u. 
Staatsbibl. cod. lat. 21543), in which the 192 illustrations, usually 
found in the MSS. of the Speculum, have been impressed from small 
wooden blocks in the spaces reserved for them in the MS. ; (9) another 
MS. of a German version of the Speculum in the same Munich library 
(Cod. Ger. 1126), w'ith the written date 1463, in which the 192 
woodcut illustration.';, impressed in No. 8, are again impressed in 
the spaces reserved for them. 

Of blockbooks of probable German origin the following are 
known 

I. The Apocalypsis, or Historia S. johe^is evangelistae ejusque 
visiones apohalypticae (Germ. Das Buck der naymlichen Offenbarungc:i 

* Dumortier testifies to ha\'ing seen a copy of the engravings 
unaccompanied by MS. Notes sur Tilfcrimerie/' in Bull. Acad, 
Roy. de Belg.. 1841, vol. vili.). ^ 


Sand Johans). this work six or seven editions are said to 
exist, each containing 48 (the 2nd and 3rd edition 50) illustrations, 
on as many anopisthographic leaves, which seem to 
have been divided into three quires of eight sheets each. 

The first edition alone is without signatures. Cf. S. L. 

Sotheby, The Blockbooks, i. i. A copy of the 5th edition 
(according to W. L. Schreiber, Manuel, iv. 108), 48 leaves, is in the 
Cambridge University Library. A copy of the supposed 4th edition in 
the Briti.sh Museum (C. 9, c. i), and one of the 6th eclitmn (IB. 14) ; 
also a single leaf (with signature H) of the 5th edition (IB, i6). 

2. Ars moriendi. — Although the origin of this work must be 
ascribefl to the Netherlands, some authors think that tliere are early 
German editions, among others that spoken of bclow as the 2nd 
Dutch edition. Certainly German is the edition of Hans Sporer 
of Nuremberg (1473) , in the public library at Zwickau, and a fragment 
of leaf 18, in the British Museum (IH. 20) ; another by Ludwig zu Ulm, 
in the Paris National Library, and the one described in Colledio 
Weigel, (ii, 16), where also other, but opisthograidiic, editions are 
described (see Sotheby i. 70; Schreiber iv. 233). A copy of one 
of these in the British Museum (I A. 24). A copy of an edition 
printed in a press and ascribed to Augsburg, in the British Museum 
(IB. 23). 

3. Ars memorandi quatuor evangelia; 30 leaves, folio, printed on 

one side, 15 leaves being letterpress and 15 plates (Sotheby ii. 2; 
Schreiber iv. 135), C(>])y in the British Museum (IB. 17). 

4. Salve Regina, bears the name of its engraver. Lienhart czu 
Regenspurck ; i(> leaves; 2 leaves (signature a) are wanting in the 
only copy known of it, which was in the Weigel collection (ii, 103) 
and is now in the British Museum (IB. i) ; Schreiber iv. 381. 

5. Vita et Passio Christi (German); 32 leaves, small' 8vo. Two 
copies in the Pari.s Library (Sotheby ii. 143; Schreiber iv. 320, who 
describes other issues in German and Italian). 

6 . The Ten Commandments for Unlearned People (Die Zehn Bott 
fur die ungelernte Leut). — Ten leaves in the library at Heidelberg 
bound up with MS. No. 438; see Joh. Gcffcken, Bildercatechismus 
(Leipzig, 1855), 4to; Sotheby ii. i6a; W. L. Schreiber iv. 234. 

7. The Passion of our L 6 rd\ 16 leaves in the Weigtd collection 
Soth(!l>y ii. 141; Schreiber iv. 320), now in the British Museum 
lA. 25)‘. 

8. The .Antichrist (Der Enndchrist) ; 26 leaves, small folio (Sotheby 

ii. 38; Weigel ii. iii ; Schreiber iv. 217). Copies in the Manchester 
Rylands Library (Spencer collection) ; Coll, weig. No. 264, leaf i» 
arid the upper half of 7 now in the British Museum, where also a 
fragment of leaf 28 j.s preserved ; four copies at Munich. 

9. The Fifteen Signs of the Last Judgment) 12 engravings, usually 
bound up with the engravings of The -4 (Sotheby ii. 42*; 
Schreiber iv. 217). Copies a.s of No. 8. An edition was also pub- 
lished at Nurcml)crg in 1472 by Jung hannss Priffmaler (copy at 
CJotha). 

JO. Symholum Apostolicum ; small 4to, 7 leaves printed on one side 
only, containing 12 woodcuts. Cf. Sotheby ii, 148; also Schreiber 
iv. 239, who describes three editions : (i) at Vienna ; (2) at Heidelberg ; 
(3) with German inscriptions, at Munich. 

11. The Legend of Si Meinrad; 48 leaves. Copies in the libraries 
at Munich and Einsicdeln (Sotheby ii. 150; Schreiber iv. 385). 

12. The Acht Schalkheiten, of which 8 leaves were in the Weigel 
collection (i. 112; Sotheby ii. 154). 

13. The Fable of the Sick Lion; 12 leaves. Copies in the Berlin 
Museum, and in the Heidelberg Library' (No. 438). Cf. Sotheby 
ii. 159, pi. Ixxxvi. ; Schreiber iv. 444. 

14. Defensorium Inviolatae Virginitatis b. Mariae Virginis; 16 
leaves, folio, with the initials of the printer F(riedrich) W(althcrn) 
and the date 1470 on the first leaf (Schreiber iv. 368; Sotheby 
ii. 63). Copies in the British Museum (IB. 2) ; two at Paris; three at 
Munich; one at Berlin; another at Stuttgart. 

15. The same work, 27 leaves, large folio, 1471, with the imprint 
** Johannes cysenhiit impressor (at Regensburg) Anno ab incarnacOis 
dnice M® quadringentesimo septuagesimo " (cf. Sotheby ii. 72 ; 
Schreiber iv. 374). Copies in the British Museum (IC. 4), at Berlin, 
Gotha, Manchester. 

16. The Dance of Death (Dance Macabre; Der Doten Daniz); 
27 leaves; two editions; one in the library at Heidelberg; another 
at Munich (cf. Schreiber iv. 432 ; Sotheby ix. 156). 

17. Die Kunst Ciromantia of Dr Johan Hartlich (Sotheby ii. 84; 
Schreiber iv. 428). Ten leaves of the edition of Jorg Schapff of 
Augsburg c. 1478 in the British Museum (IB. 8). 

18. Der Beichtspiegel or Confessionale; 8 engravings (Sotheby 
ii. r45; Schreiber iv. 252). Copy in the royal library (Mus. 
Mecrman) at the Hague. 

19. Exercitium super Pater Noster, only one leaf (the first) pre- 
served at Kremsmunstcr, of a German edition (Schreiber iv. 247). 
For two xylo-chirographic issues of this Netherlandish work, see 
above, and below for a xylographic edition. 

20. Biblia Pauperum, German text; copy in the British Museum 
(IB. 3) ; and a copy of another edition (40 leaves) with the device 
of Hans Spoercr, and the date 1471 (IC. 5). 

21. The Apostles* Creed; 7 leaves, folio. Copy at Wolfenbiittel. 

22. The Credo, in German; 12 leaves, 4to. Copy in the Munich 
Royal Library. 
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23. Propugnacuia, s$u Turris sajnenHaa (Sotheby U. 164). One 
sheet, piano, in the British Museum ( 1 C. 30). It may have 
originated in the Netherlands. 

Blockbooks of Netherlandish origin are : — 

I. Apoccdypsis S. Johannis, — Copy in the Haarlem Town Library. 
A copy of the 3rd (?) edition, of 50 leaves, in the British Museum 

V leaves 36 and 38 having been supplied from 

another copy. Leaf ax of another copy in the same 
libianr. 

* 2, Biblia Pauptfum\ 40 folio leaves (each bearing a 

signature : 0 to v; .a. to As many as seven editions have been 
distinraished by Sotheby (i. 43), Holtrop (Mon, typ, p. 3), and ten 
by Schreiber (iv. i). who likewise mentions a Latin edition of 50 
leaves, besides the two editions with German texts of 1470 and 1471. 
The British MuvSeum Catalogue of 15th-century books enumerates 
copies or fragments of copies of seven editions. 

3. Spic^um humanae salvationis, — Of this work a blockbook 
must have existed, of which only 10 sheets (— 20 leaves) with 
woodcuts and texts, besides 12 isolated woodcuts (used in 1483). 
have come down to us. We speak of it at length below when dealing 
with the typo^aphic editions known of this work. 

Ars mortenai; 24 leaves, small folio, 13 containing text. 11 
plates. See above (German) No. 2; Sotheby i. 69; Holtrop, p. 8; 
Schreiber iv. 253, who enumerates thirteen editions, some of 
which are German.^ The theory, started a few years ago. that the 
engravings of this blockbook are imitations of the sketches by the 
master K. S. (see M. Lehrs, Der Kunstler der Ars moriendi, 1890; 
L. H. Cust. The Master E, S,, 1898) is wholly inadmissible. Copy 
in the British Museum (IB. iS), and an imperfect one in me 
Haarlem Town Library. 

5. A copy of another edition of 24 leaves in the British Museum 

(lA. 19). 

6 . Canticum CanHcorum ; Historia seu Providentia B. Virginis 
Mariae ex Cantico Canticorum ; z6 leaves in folio, two editions 
(Sotheby i. 77; Holtrop, p. 6; Schreiber iv. 151). Copies in the 
Haarlem Town Library (wanting the leaves 3, 4, 7, n, 13, 15, 16); 
the British Museum (IB. 46). which possesses also a copy of another 
edition ( 1 C. 47). 

7. Liber JRe^m, seu Historia Davidis\ 20 leaves, folio (Sotheby 
i. 120^; Schreiber iv. 146). Some consider this to be a German 
work. 

8. Exercitium super Pater Noster, by Henricus de Pomerio or 
Henry Vanden Bogaert; 10 leaves, small folio (Sotheby ii. 137; 
Holtrop, p. 10; Conway, Notes on the Exercitium, 1887; Schreiber 
iv. 245). For other editions see the two preceding sections. 

9. Pomerium Spirituale, by the same author as No. 8; Z2 leaves, 
having 12 woodcuts. This blockbook is now only known from 
a xylo-chirogr^hic issue with the MS. date 1440 (sec above), pre- 
served in the Brussels Royal Library. See Conway, Notes on the 
Exercitium. 

10. Temptationes Demonis temptantis hominem de septem peccatis 
mortalibus' a single large folio leaf printed on one side (Sotheby 
i. 122a ; Schreiber li. 249)- One copy in the British Museum (1C. 29), 
another in the Wolfenbuttel Library. 

II. Vita Christi, or The Life and Passion of Christ \ 36 cuts, 
originally printed in a press on six anopisthographic leaves, in 8vo. 
Copy in the Erlangen Library (Campbell, Annales, 746). 

12. Historia Sanctae Crucis ; a fragment of one leaf (with signature 
g), formerly in the Weigel Collection (ii. 92). but now in the museum 
at Nuremberg ; it seems to be only a proof-sheet. 

13. Alphabet (grotesque) in figures (Holtropjp. ii ; Sotheby i. 122 ; 
Schreiber ii. 324-327). — There is one copy in the British Museum 
and another in the Basel Library, the latter having the date 1464 
engraved on the letter A, which is mutilated in the Museum copy. 
A similar alphabet preserved at Dresden seems to be a copy made 
in Germany. 

14. Donatus (Aelius) de ooto partibus orationis. Leaf 6 of an 
edition c, 1500 of t6 leaves in the British Museum (I A. 48). For 
other xylographic editions of this work cf. Holtrop, Mon. typ. 

Besides the works of Sotheby. Holtron Weigel, Schreiber, Lehrs. 
Cust, &c., quoted above, consult Sir W. M. Conway, The Woodcutters 
of the Netherlands in the isth Century (Cambridge, 1884) ; Heinecken. 
Idie gMreUe (Leipzig. 1771); J. Ph. Berjeau's Facsimiles of the 
Biblia Pauperum, Canticum Canticorum, Speculum (London, 1859- 
1861). and idem, Catal. Illustrd des livres xylogr. (London. 1865); 
Dodgson, CaX. of Early German and Flemish Woodcuts in the Brit. 
Mus. 

Early Printing with Movable Metal 7 >pes.— When the 
art of writing, and that of printing from wooden blocks (xylo- 
graphy), and all the subsidiary arts of illuminating, 
decorating and binding manuscripts, books, pictures, 
&c. , were at their greatest height, and had long passed 
out of the exclusive hands of the monasteries into the hands 

^ Heinecken enumerates six editions, of which one has German 
inscriptions. See also an article by Guichard. in Bull, du Bibliophile 
(Paris. 1841). 


of students and artisans, the art of printing with movable 
cast-metal types (typogra.phy) was invented. As to when, 
where and by whom this invention came about, a dispute has 
been waged for more than four hundred years. It will be 
seen below that we must attribute it, as in our former 
edition, to Lourens Janszoon Coster, of Haarlem, and not to 
Johan Gutenberg, of Mainz. 

In saying this, we are aware that in the year 1900 (exactly 
four hundred years after the Cologne Chronicle had publicly 
started the dispute by saying that Gutenberg had 
improved but not invented the art) Germany enthu- 
siastically celebrated the supposed 500th anniversary * 
of his birthday. The speeches delivered on that occasion, after 
making faint allusions to the doubts and opposition of former 
times, all declared that, after the rediscovery of the Helmas^ 
perger document of 1455, which could not be found in 1880 
(Hessels, Gutenberg, pp. 99-101), it was impossible for any 
unbiased person to dispute Gutenberg’s claims to the honour 
of the invention any longer. 

In the same year a Gutenberg Museum was erected at Mainz 
to be a repository for anything connected with Gutenberg and 
printing; also a Society (Gutenberg-Gesellschaft) founded with the 
view of publishing any book that related, however remotely, to 
Gutenberg and his invention, to which the whole civilized world 
was invited to subscribe, as its object was to honour the genius 
who had conferred such an inestimable boon on mankind by his 
invention. As a first result, a “ Festschrift ** was published con- 
taining an historical introduction W Professor Hartwig ; and articles 
on the first steps to typography (Schreiber) ; stamp-printing before 
Gutenberg and the Psalters of 1457. 1450, &c. (Falk) ; ]5th*ccntury 
printing in France (Labande) ; German printers in Spain and Portugal 
(Hiibler); German printers in Italy (Marzi); the coloured initials 
in Fust and Schoe 0 er's Psalter (Wallau) ; the Turkkalendar for 1455 
(Wyss) ; the earliest spread of typography (Velk^ ; also an elaborate 
pedigree of the family G^nsfleisch (Schenk zu Schweinsberg). and 
an equally full acount (by Schorbach) of all the documents related 
to Gutenberg. This Festschrift was followed by publications 
of the *' Gutenberg Society : I. (1902) Die dlteste Gutenberg type 
(Zedlcr); II. (i 9 «,’l) Donate und Kalendar (Schwenke) ; III. 
(1904) Das Mainzcf Fragment vom Weltgericht (Schroder, Zedler. 
Wallau); IV. (1905) Das Mainzer Catholicon (Zedler); V., VI., VII. 
(1908) Das Mainzer Fragment vom Weltgericht (Schrdder); Die B« 
type im Schdfferschen Missale Mogunt. von (Zedler) ; Die Missal- 
drucke P. Schdffers und seines Sohnes Johann (Tronier) ; Zu den Buch- 
er anzeigen Peter Schdffers (Velke). 

We admit the great value of these learned and painstaking 
publications, and those who have the time and patience to 
study the mass of material here brought together in a some- 
what bewildering fashion, will find their knowledge enriched 
on various subjects connected with early printing, but no proofs 
that Gutenberg invented it. It is clear from these books that 
their authors firmly believed from the outset that Gutenberg 
invented printing, and printed nearly every book that appeared 
or can be placed before his death in 1468. Under this impression 
they always speak of him as the “ great master,” the “ great 
genius,” &c., and represent him, not as inventing printing by 
accident, but as conceiving, somewhere about 1436 or earlier, 
the idea of inventing it, and meditating from that moment over 
the problems which he had to solve. Consequently, our authors 
read a good deal between the lines of their documents, which 
we fail to find there, and in this way the texts of the docu- 
ments always show somehow that the great master ” is making 
or has already made his invention. For instance, the Strass- 
burg lawsuit of 1436-1439 is to them an unimpeachable 
proof that Gutenberg was secretly working there at printing 
and trying to solve his problems ; when he is paying there, 
during the same time, a considerable sum in duties for large 
quantities of wine,’ we are told that he was then in good cir- 
cumstances; but when he borrows money in 1442, 1448, 1450 
and 1452, and is summoned in 1455 for not repaying the two last 
loans, and prosecuted in 1457 for not paying the interest due 
on his first debt, it is all owing to his difficulties in working 
out the problems of his invention, though the documents 
themselves never allude to any “invention” and may be 
interpreted in quite a different way. 

We proceed to examine the documents. The earliest mention 
and description of the new art is perhaps that in the Donatus issued 

XXVII. 17 



5*4 


TYPOGRAPHY 


[HISTORY 


Prtmt$n, 


by Fteter Schoeficr at Mainz before 1456. which, accordmg to its 
colophon, was finished ** Arte nova imprimendi seu caracterizandi 
^ , [iromckayacieYs^Xttter) . . . absque calami exarationc." 

Schoeffer said of the Mswnz Psalter of 1457 that 
2r2li formed by an adinventio artificiosa imprimendi 

a maaag, caracterizandi absque calami uUa exaratione/' The 
colophon of the Catholicon of 1460 says that the book was printed 
‘'non calami, stili, aut pennae suffragio, sed mira patronanim 
formarumquc concordia, proporcione, ac modulo.^* In 1462 Albrecht 
Pfister says that he had gedrucket *' the Four Histories. Fust and 
Schoefier say of the Liber Sextus Decretalium, published in 1465, 
that it was completed “non atramento (“ atramento communi “ 
in the Justinianus of 1468 and 1472), plumali canna neque aerea, 
sed artindosa quadam adinventione imprimendi seu caracterizandi/* 
which phrase they slightly varied in Cicero’s Officia, issued in the 
same year : “ non atramento. plumali canna neque aerea, sed arte 
quadam perpulcra.'* The edition of St Jerome^s Epistles of 14 70 
is said to have been completed by an “ ars impressoria,” the Decretum 
Gratiani of 1472 by an “ ars quaedam ingeniosa imprimendi/* the 
Dyalogus of 1478 by an “ ars magistral* We find further — ** ars 
sancta ** or ** divina/* “ nova ars scribendi,*’ “ novum exscribendi 
genus prope divinum,** “ sculptoria archetyporum ars/* ** ars 
mirifica formandi.*' ” ars excusoria/' “ nova imprimendi ratio,** 
“ ars pressurae,** “ chalcotypa ars,** *’ chalcographia ** (1472 and 
later), “chalcographia excusoria impressoriaque,** *' Ixbraria im- 
pressio/* ** empryntynge ** (Caxton, 1482), “ prenterei ’* (Schoeffer, 
1492), ** tnickery '* {1505), “impression des livres *' (1498). and 
** prenten.** 

The early printers called tliemselves, or were called by others, 
** librorum prothocaragmatici ** {Gramm. Rhythm., 1468). “ impres- 
sores librorum,** ** exsculptor librorum “ (Jenson, 1471), 
" chalcographus ** (1473; Hain 13036), ** magister artis 
impressoriae," *' boeckprinter *\* and during the i6th century we 
find them still frequently called “ chalcotypus ** and ** chalco- 
giwhus/* 

*rhe types were at first designated more by negative than positive 
expressions. In 1468 they were called “ caragma,** later on “ car- 

^ acter ** or *' character/* “ archetipae notae *’ (1473; 

Tgpee. 13036), ** sculptoria archetyporum ars,** ** cnal- 

cotypa ars,** " formac/’ '* artificiosissimae impnmendorum librorum 
formae/* We soon hear also of the process and material by which 
they were produced. The GrammaHca of X468, published by 
Schoeffer, says that it was '* cast *' (sum fusus libellus). In J471 
“ aeneae formulae ** are spoken of; and Bemardus Cenninus and his 
son testify that they had printed the Virgil “ expressis ante calibe 
caracteribus et dcinde fusis literis “ (with letters first cut into steel 
and then cast). In 1473 Friedrich Creusner at Nuremberg states that 
he had “ cut ** (sculpsit) the work of Diogenes (Hain 6192), Johan 
Zeincr of Ulm says in 1-174 that he had perfected a book, not with 
the pen, but with letters of metal (stagneis caracteribus). In 1474 
Joh. Ph. de Lignamine speaks of “ metallicae formae.** In 1476 
Husner of Strassburg represents the Nider as being printed with 
“ letters cut of metal (litteris sculptis artificiali certe conatu ex 
aerej/* Nicolas Jenson printed in 1480 with letters “ cut and cast ’* 
(sculptis ac conflatis). 

The word typogr^hus seems to occur for the first time in 1488, in 
the preface of P. Stephanus Dulcinius Scalae to the Astronomicon 

of Manilius, printed in that year at Milan by Antonins 
Ward Zarotus; ^ in 1498 Erasmus uses it in a letter (dated 
** ^ Pel, j 35 to Christianus, a Lubeck merchant ; ^ and in 1 51 7 

grmpty, j Schoeffer applies the word tohimself in th e colophon 

of the Aeneas Sylviu.s published by him. But of the use of tlie word 
typographia no earlier instance is known than 1 520, in which year 
Gerardus Koviomagus (= Geldenhaurius) in his Lucubraiiuncula 
de Baiavorum Jnsula (pref. to Nicol. Buscoducensis, dated 1520) 
says : “ inventa Germanorum . . . bombarda videlicet, t3mographia, 
pyxis chartaque nautica *' ; and Johan Schott, a printer of Strassburg, 
m the Geogr. Piolem. published by him. describes his grandfather, 
Johan Mentelin. as ** primus typographiae inventor.** Gerardus, 
it may be added, borrowed the whole passage from Pet. Montanus 
(U. I Adag., publi^ed an. 1504), who has chalcographia instead of 
typograplda, Meerman indeed * speaks of a use of the word typo- 
graphia (or at least of typographus) earlier than 1320, and refers to 
me preface of Bemardinus Veronensis in the edition of Tibullus, 
Catullus and Propertius published at Venice in 1493 by Symon 
Bevilaqua, “ at least,** Meerman adds, ‘*as it (the preface) is read 
in the Annal, typogr. of Maittaire, i. 560, 2nd ed.** But on page 
560 Maittaire quotes the first two lines of Bemardinus’s preface 
(till dicii) and then adds : " Graecis characteribus destitutus, typo- 
graphns necesse habuit hiatus in commentario hie illic relinquere,** 
whfch is evidently Maittaire*s own remark, not that of Bemardinus. 
The present writer at least has been unable to find such a passage 
in the Tibullus. 

When we, for the moment, leave out of sight the question 
as to when, where, and by whom the art was invented, and 

1 Maittaire, Annates Typogr. i. 508, note x, 

* 0 pp. iii. cd. 24. 

• Origg. Typogf. i. 32, note ex., 


take our stand on well-authenticated dates in such printed docu- 
ments^as have been preserved, we find that the first printed 
date, 1454, occurs in two different editions of the same letter 
of indulgence issued in that year by Pope Nicholas V. in behalf 
of the kingdom of Cyprus. 

These two editions bear no printer's name, nor the place of printing, 
but arc distinguished respectively as the 31 -line and the 3o*llBe 
Indulgence. The one with 31 h^es claims priority, < 
from a dironological point of view, over the one with / ? * * 

30 lines, because one of the sold copies that has been 
preserved was issued at Erfurt on the 22nd of October 
1454 (in the possession of Herr Ernst Fischer at Weinheim, CeniralU., 
1909. p. 30); a second (in the Hanover Archives; VerbffenU. 11 . 
tab. i.) at Fritzlar on the 12th of November 1454; a third (in the 
Mus. Meerman, at the Hague) at Erfurt on the 15th of November 
1454, &c., whereas of the 30-line Indulgence the earliest sold copy 
that has as yet come down to us was issued at Cologne on the 27 th 
of February 1435, though it has the printed date mccccliiii., wliich 
was altered with the pen to mccccUiiij. In the 31 -line Indulgence 
occur (a) a large churem type used for ffie headings and commencing 
words of the absolutions, for the first word in the document and for 
the Christian name of tlie pope’s legate; (6) a smaller text or brief 
type for the text ; (c) a large initial V and two large initials M, wliich 
slightly differ from each other. In the 30-line Indulgence occur 
(a) a large church type, used as in the 31 -line Indulgence; {b) a 
smaller text or brief t^e for the text ; (c) a large initial U, and two 
large initials M differing from each other. 

llicsc two different editions are usually regarded as having been 
printed at Mainz ; and, in the absence of any evidence to tlie contrary, 
we assume that sucli really was the fact. But we must ^ 
at the same time conclude that about October I454 
there were at least two rival printers at work there : 

(i) the printer of the 31-line Indulgence, who may have been Johan 
Gutenberg, perhaps subsidized by Johan Fust; (2) the printer of 
the 30-linc Indulgence, who was no doubt Peter (Schoeffer) de 
Gernssheym, as this Indulgence is connected with one of X489 
printed by him. Four written copies of this 1454 Indulgence are 
known to exist which respectively bear the (Utes ; Frankfurt, 
lotli April 1454 (in the possession of Herr Lais, Wiesbaden) ; Frank- 
furt, iitli April 1454 (Frankfurt Archives); nth July 1454 (place 
unknown; Darmstadt archives); Lubeck, 0th October 1454. As 
their dates precede by a few weeks only the earliest known date 
(Oct. 22, 1454) on a printed copy, tliey mark, perhaps, the exact 
time when prmting made its appearance at Mainz, m an already 
advanced state of perfection. 

Basing ourselves on the above Indulgences with their printed 
date, and four different types, we subjoin two lists of the books 
which the German bibliographers of the present day regard 
as having all been printed by Johan Gutenberg at Mainz, 
in the types or “ developments of them, employed for these 
Indulgences. They are arranged in two columns (A and B) 
according to types, but without regard to strict or supposed 
chronology. For further details cf. Hessels, Gutenberg (1882), 
p. 150 sqq.; St’hwenke, Berlin Fesischr. (and in the VeroffentL 
of the Mainz Gutenberg-Gesellsch.); Zedler (Gutenberg-Forsch. 
and in the VeroffentL), &c. 


A. 

Types I. (large church type, 
also called the 36-line Bible t3q>e) 
and 11. (smaller brief type), used 
by an unknown printer, not 
later than October X434. 

i. 31 -line Indulgence; three 
different issues (A, B, C), with the 
printed year mccccliiii., and one 
issue (D) with the printed year 
mcccclv. All printed on vellum. 
Of issues A and B no sold copies 
have yet come to light; out 
three unsold copies of each are 
preserved at Brunswick, Wolfen- 
buttel and Hanover (Culemann 
coll.). Of issue C ten sold copies 
are known to exist in vanont 
libraries with dates ranging from 
the 22nd of October X454 to 
April X435, besides three unused 
Cities. CK issue D ten sold copies 
with dates from the 7th of March 
X455 to the 30th of April 1435 and 
four unused copies are known. 


B. 

Types III. (large idiurch type, 
somewhat smaller than Type I., 
also called the 42-line Bible type) 
and IV. (a smaller brief type), 
used by Peter Schoeffer ae 
Gernssheym (1454-1455). 

i. 30-liue Indulgence; one 
issue. (A) with the printed year 
mccccliiii., and two issues (B, C) 
with the printed year mccccl- 
quinto. All printed on vellum. 
Of issue A only one copy has been 
discovered (now in the Rylands- 
Spencer library) , which was sold 
atCologneonthe27thof Februiw 
1455; printed date mccccliiii 
having been altered with tlie pen 
to mcccdiiiij. Of issue B two 
sold copies, with dates April xt 
and 29, X455, are in the Berlin 
Library and the British Museum. 
Of issue C a sold copy with date 
April 24, 1455 > ^ ut Wolfen- 
bfittel. 


4 No inferences can be drawn from this priority, as it merely rests 
on the date of a sold copy that has come to light. 
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A {conid.). 

T5^e I. continued; for type 
II. (of which no further trace is 
found) see below. 

ii. Poem on the ** Weltge- 
richt/* Fragment of one leaf 
(paper), discovered at Mainz 
about 1892, preserved in the 
Gutenberg Museum at Mainz; 
presumed to have been printed 
c. 1443-1444. 

iii. Donates, 27 lines. Frag* 
ments of 4 vellum leaves (4, 5, 

8. 9) recently discovered in the 
Heiligenstadt Library, and now 
preserved in the Berlin Royal 
Library. 

iv. Danaius, 27 lines. Two 
rubricated vellum leaves (5 and 
10) of an edition of 14 leaves, 
usually called the Donaius of 
1451, preserved in the Paris 
National Library. 

V. Donaius, 27 (?) lines. Two 
strips of vellum leaves, contain- 
ing the remains of 3 lines and 
about 30 mutilated letters, dis- 
covered in the Heiligenstadt 
Library, and now in the Berlin 
Royal library. 

vi. Astronomical Kalcndar, 
said to be for the year 1448, 
therefore supposed to have been 
printed at the end of 1447. 
Fragments of two large vellum 
rubricated sheets, printed on 
one side, discovered in 1901 in 
the binding of a MS. belonging 
to. the monastery of Schdnau, 
near Mainz, now preserved in the 
Wiesbaden Landesbibliothek. 

vli. Donaius of 18 leaves. 26 
lines, on vellum; of which 2 
rubricated sheets (4 leaves, i, 2, 

9, xo) are preserved in the IBerlin 
Royal Library; probably issued 
between 1447 and 1450 (Cz»- 
Iralbl. xxvii. 65 sq^.). 

viii. Manung widder die Dur- 
hen. An almanac for January 

i.|55. in 4to, 5 paper leaves, 20 
and 2 1 uneven line.s. A unique 
copy, discovered at Augsburg, 
now in the Munich Hof Library. 

ix. A German translation of 
the bull of P*opc Calixtus HI., 
dated Xll. Kal. Julii (**Jun. 
20) 145O. Fourteen rubricated 
leaves 4 to, in the Kalendar 
type, except that two of the 
capital E's belong to the B*” 
type (13b and 14 blank), pre- 
served in the Berlin Royal 
Library; not to be ascribed to 
P. Sclioefler (Centralbl. xxvii. 63), 

X. Conjunctiones et oppose 
Hones solis et lunae (now called 
by German bibliographers 
Laxier- Kalendar). A calendar 
for 1457, a broadside paper sheet, 
printed on one side, of which 
the upper half of the only copy 
known, discovered at Mainz, 
is in the Paris Library. 

xi. Der Cisianus (not Cisla- 
nus) zu Dutsche. A broadside 
paper ^eet, 36 lines, printed on 
one side, wim separate head- 
line. The Tross-copy mentioned 
in suppl. to Brunet's Manuel 
(1878, sub voce ** Cisianus *"') was 
bought in 1870 for the Cam- 
bridge University Library. 

xii. Donatust 27 lines, 14 
vellum leaves, of which the 
British Museum possesses the 
leaves 4, 10 and xi (entire) with 
fragments of the leaves 2, 6-9 
and 13. A fragment of 6} lines 


B (contd,). 

Type III. continued (till about 
1457; of Type IV. no further 
trace is found). 

ii. Donaius, of 33 lines, folio, 
printed, according to tlie colo- 

e hon, “ per Petrum de Gernss- 
cym, in urbe Moguntina cum 
suis capitalibus." 

iii. Bible of ^ lines (also 
called Mazarine Bible and re- 
ferred to below as B®), printed 
before the 13 th of August 1436, as 
the binder of the paper copy in 
the Paris Library states that he 
finished its rubneation on that 
day. Two volumes folio, 641 
leaves in 2 columns of 42 lines each, 
though in some copies the columns 
of pp. I to 9 contain 40 lines only, 
while the loth page has 2 col- 
umns of 41 linos each, the difference 
in the number of lines making no 
difference in the space which 
they occupy. For other copies 
see Hessels, Gutenberg, p. 170; 
Dziatzco, Beitr. zur Gutenbergs 
frage (Berlin, 1889); Schwenke, 
Festschf., who has drawn up a 
list of all the copies known to be 
still in existence. The copy 
known as the Klemm copy, 
which was bought by the Saxon 
Government in 1886, and pre- 
sented to the “ Deutsches Buch- 
gewerbemuseum " at Leipzig, 
has the year ** 1453 " written 
in small Arabic numerals of 
15th-century form at the 
bottom of the last leaf of the 
secoml volume. But this date 
is highly suspicious, for Klemm, 
who must have known its 
importance and high value, 
never mentioned it. though he 
described his copy three times, 
in 1883 and 1884. 

iv. Donaius of 33 lines. Vel- 
lum fragment at Oxford, without 
printed initials. 

V. Donaius of 33 lines. Vel- 
lum fragment at Paris, without 
printed initials ; also three rubri- 
cated leaves (3, 6 and 8) in the 
Berlin Royal Library (Centralbl, 
xxvii. 08). 

vi. Donaius of 33 lines. Leaf 
T (defective) on vellum, men- 
tioned in Ludw. Rosentliars 
Cat. 105, No. 3, and purchased 
by the Berlin Royal Library, 
which has also acquired tlie 
leaves x and ii (Centralbl, 
xxvii. 69). The large Psalter 
initials are u.sed for the initials 
of chapters. 

vii. Donaius of 33 lines. Leaf 
I (vellum) discovered in the 
Berlin Royal Library. 

viii. Donaius of 33 (?) lines. 
Small fragment, discovered in 
the library at Giessen, of a 
vellum leaf, which Schwenlce 
thinks may be the 10th of an 
edition which differs from 
Schdeffer's 35-line edition, and 
also from the Paris 33-lxne 
edition. 

ix. Donaius of 26 lines. One 
defective vellum leaf, discovered 
in a Munich private library, and 
now in the Mainz Gutenbwg 
Museum. 

X. Donaius of 26 lines. One 
vellum leaf at Mainz, another 
at Hanover, a third in the British 
Museum. 

XX. Donaius of ^4 (?) lines, be- 
tween Z470 and X477 (Schweidce}. 


A (conid,), 

in the Bodleian Library, and two 
small fragments discovered in 
the library at Heiligenstadt. 

xiii. Donaius, 27 lines, which 
Schwenke calculates to have 
consisted of 14 vellum leaves, of 
which the leaves b to 9 are now 
in the Berlin Royal Library. 

xiv. Donaius, 27 lines. Three 
strips of a rubricated vellum 
leal 5, discovered in the Karls- 
ruhe Hof-Bibliothek. 

XV. Donaius, 27 lines. One 
rubricated vellum leaf (0), in 
the Kalendar type, in the Berlin 
Library (Centralbl, xxvii. 62.) 

xvi. Donaius, 27, 28 or 30 (?) 
lines. Fragments of two vellum 
leaves of an edition of 12 (?) 
leaves discovered in the binding 
of a book (printed at Milan ixi 
X476) which formerly belonged 
to the Episcopal Library at 
Salzburg, and is now in the 
Munich Hof-Bibliothek. 

xvii. Donaius, 27 (or 30?) 
lines. Vellum fragments of an 
edition of i2 (?) leaves in the 
British Museum (C. 18. e. i No. 
3). Leaves i and 2 are in the 
Bodleian Library, and leaf 8 in 
the Mainz Town Library. 

xviii. Donaius, 27 lines. Frag- 
ment of a vellum leaf (3?) dis- 
covered in the binding of a MS. 
in the Munich Hof-Bibliothek. 

xix. Donaius, 27 lines. Two 
vellum fragments of the leaves 
6 -f 9, the upper part of which is 
preserved in the Bodleian Library 
(Auct. 2 Q infra I. 50 No. b), the 
lower part in the Bamberg Royal 
Library (VI. F 1). 

XX. Donaius, 28 (?) lines. One 
defective vellum leaf, showing 
23 lines, formerly in the pos- 
session of Jacq. Rosenthal (In* 
cun, iyp, ii. No. 2 154), afterwards 
in the Amherst collection (Hand- 
list No. 3). Another leaf in the 
Mainz Gutenberg Museum. 

xxi. Bible of 36 lines (referred 
to everywhere as 2 vols., 
folio, 882 leaves, with 2 columns 
of 36 lines each on a page. Some 
l)ibliographers, assuming that 
Pfister printed it, call it the 
lister Bible. A paper copy of 
it is in the Paris Library, and 
also a separate copy of the last 
leaf, which bears the MS. date 
X461. Other copies arc pre- 
served in the Kylands-Spencer 
Library, in the British Museum, 
at Jena, Leipzig, Antwerp, &c. 
(Hessels, Gutenberg, p. 160; Ber- 
nard, Origine, ii. 31). 


B (conid,), 

xii. Caniica ad Matuiinas ; 
only known from one vellum leaf 
(the first) in the Paris Libra^, 
considered to be the remains 
of a Psaltorium, for the printing 
of which Humery may have 
furnished (!) the type (Schwenke, 
Vntersuch. p. 72 seq.). Judging 
from the leaf preserved, the work 
corresponds m every respect to 
the 42-linc Bible, having double 
columns, 42 lines, &c. 

Type V. — The “ first stage " 
of Type VII., supposed by Otto 
Hupp (Ein Missale Spec,) and 
others to have served for print- 
ing (i) a Missale speciale, in the 
possession of Ludw. Rosenthal 
at Munich; (2) a Missale ahbre- 
viaium discovered in 1900 in the 
Benedict Church of St Paul in 
the Lavantthale. 

Type VI, — The large type 
for the Psalter of 1457. 

Type VII. — The small type 
for the same Psalter ( * second 
stage " of Type V). Types VI. 
and VII. wore also used for the 
" Canon Missae " of 1438, a copy 
of which is preserved in the 
Bodleian Library. 

Type VIII. used for (i) 
Joannis de Balbis Catholicon of 
1460. Large folio, 373 leaves, 
with two colunms of 66 lines 
each on a page; (2) Matth. de 
Cracovia. Traciaius r adonis, 22 
leaves with 30 lines to the page, 
4to; (3) and (4) Thomas de 
Aquino. Summa de articulis 
fidei, two 4to editions, one of 13 
leaves with 34 lines to the page ; 
the second of 12 leaves with 36 
lines to the page; (3) an Indul- 
gence of 1461 of 13 lines (see 
Hessels, Gutenberg, p, 171 sqq.). 


The above eight typnes and the books printed with them 
(besides a few others printed by Albrecht Pfister at Bamberg) 
are the only ones that bear, more or less closely, on the question 
regarding the mtroduction, or possible invention, of printing 
at Mainz. 

Till recently the church type i, of the 3 x -line Indulgence, had 
always been regarded as identical with that of B^, and the church 
type 3, of the 30-line Indulgence, with that of But, as the capital 
P of Indulgence*!^ seems not to occur in B®, and on examination 
minute differences show themselves in other respects, identity be- 
tween the two types caimot t>o accepted. The use of the brief type 
2 of Indulgence*!^ seems to have been liimted to printing this one 
document, as its great resemblance to the type cnmloyed at Eltville 
in X472 for printing a VocahtUarius ex quo, and Thomas Aquinas's 
Summa de articulis fidei, amounts not to identity. Nor has any 
further trace been found of the brief type 4 of the Indulgence**, 
so that the four types used for the two Indulgences were, perhaps, 
mecxally manufactured for them and discarded afterwards or melted 
down for other types. 



5i6 typography [HISTORY 


Hence there is nothing to connect these two broadsides with any 
locality or any printing-office, except that one of the initial M^s 
of the Indulgence^ re-occurs as the initial M of the second absolution 
of a 33-line indulgence of 1489, which was unouostionably printed 
by Peter Schoeffer at Mainz, for Raymunaus Peyraudi archi- 
diaconus Alnicnsis in ecclesia Xanton," who issued it at the order 
of Pope Innocent Vlll., " pro tiiicione orthodoxe fidei contra Tur- 
chos.” For this reason t5rpes 3 and ^ and the books printed with 
them, including must all be ascribed to him, all the more as 
he printed, with the type of the 35-line Donatus, which bears 
his name in the colophon. As Schoefier, in the colophon of this 
Donatus (ii.) which bears his name, says that it was printed ** cum 
suis capitalibus,'" and as these capitals gradually disappear after 
1459 and the type of the 42 -line Bible is no longer found after 1456, 
we must presume that some of the twelve incunabula mentioned 
above (in col. B) were printed by Peter Schoefier alone before he 
entered (in 1457) into partnership with Johan Fust (sec Hessels, 
GuUnborg, p. ibb seq.). 

During the last two decades, however, the two types (3 and 4) 
and most of the books mentioned above in column B, includinjg 
B^, together with the two types (i and 2), and several of the books 
in column A, including B*^, have been attributed by German biblio- 
graphers to Gutenberg. This singular proceeding is chiefly owing 
to the late Dr Dziatzko*s treatises {Bsitrdge stir Gutenbergfrage, 
1889; Gutenberg's fritheste Druckerpraxis, 1890) on Gutenberg's 
supposed work as a printer. This author, noticing that the two 
types of and B**, their signs of contraction, marks of punctua- 
tion, &c., though differing in size, closely resemble each other in 
form, concluded that they were manufactured in one and the same 
office, by one and the same printer, that is, Gutenberg. He thought 
his conclusion confirmed by the two Bibles being printed on &e 
same kind of paper showing the same water-marks, and arranged in 
quires in the same way. and divided off into parts at the same place. 
Finally, from a misprint in B*® being rectified in the Stuttgart 
copy of B»® by a cancel (Druckerpraxis, p. 95), he concluded : 
(a) that B** was a reprint of B**; that 'Ac latter was printed by 
Gutenberg during his partnership (1450-1455) with Fust, who 
supplied the money and the material, while he himself superintended 
the manufacture of the type, instructed the compositor and printer, 
and therefore was its printer; and that the type came afterwards 
into Schoeffer’s possession; (b) as was Gutenberg’s first work, 
and had been begun in 1450, B», a reprint if it. could not be dated 
l>cIore this year; but as its type already existed in 1454 (in the 
Indulgence®*), Gutenberg, foreseeing his quarrels with Fust, must 
have been preparing it since 1453, and have printed with it, first, 
some Donatuses, the Indulgence®*, &c., and finally B®®, with the 
technical and financial assistance of Albrecht Pfister w^ho, shortly 
before 1458, acquired its type and printing-material (see further, 
Hessels, ‘‘ A Bibhogr. Tour," in The Library, July 1908). Dr 
Dziatzko, noticing also a *' resemblance " between the types and 
the workmanship of the two Indulgences, attributed both these 
broadsides likewise to Gutenberg. 

His conclusions, and the method of research by which he 
reached them, the German bibliographers of the present day 
have adopted and amplified into a bibliographical and typo- 
graphical ^^sy.stem,” which profe.sses to examine minutely the 
form and size of every letter, capital or small ; the combined 
letters like do and de cast on one type; the sign.s of contrac- 
tion above, or by the side of or through certain letters, the 
marks of punctuation, the habits and workmanship of the 
printer, the arrangement of the quires, the paper and its 
water-marks, &c. 

The " sy.stem " divides the Gothic or Church types with which 
B®* and B-*® and the other books mentioned alx)ve are printed 
into “ chief " and by-forms " {fiaupt- und Nebenfornten). The 
tops and bottoms of the former are ornamented with minute pro- 
truding tags, angles and points, while the " by-forms " miss most 
of these ornaments, their limbs being straight on the left or right, 
so as to be easily joined to the protruding tags, angles and points 
of the " chief forms," whenever the two come together. For 
instance, if a w or a / follows an e, the " by-form " of u with straight 
limbs was to be used, while the t was to ho without its crossbar 
protruding on the left. 

The bibliographers who deal with the incunabula enumerated 
above, in accor^nce with this ‘‘ system,” regard the books in 
which they find these chief and by-forms used in their proper 
places as the earliest, and therefore as the products of Guten- | 
l^rg^s creative genius and skill,” while they ascribe the books i 
which bear evidence of the misuse of those forms toother printers, 
but their types to him. But this is an uncertain ^ide, as 
by errors in the distribution of the types after the printing of 
the first or second pages this misuse may already occur in the 1 
third and further pages of a boplu . In this way, however, the j 


** system ” arranges the books enumerated above in the 
following approximately chronological order:— 

1 443-1444. " FirJphAso "of the Gutenberg type («* iho Donatus 
type) . The numbers ii. , iii., iv. (with the suspicious date 1 451) and t. 

1447 (end of) till i457(?). " Second phase " of the same type 
( = the Kalendar type). The numbers vx. to xiv, 

1450-1453. presumed to have been finished in or before 1453, 
taking this year, written in the Klemm copy, as genuine. 

1453. " Third phase " of Gutenberg’s t^e, I-J®® (xviii,, of which 
the earliest known date is 1461). 

1454. The two Indulgences with their types (i, 3 ; 2, 4). 

1457. The two PSalcer types. 

X461, 1462 till (?). Pfister, who is said to have acquired the 
type of B®® from Gutenberg, is known to have issued a book with 
the date 14 February 1461, and another with the year 1462. 
Hence, Schwenke says that the 36-line Bible type, which he regards 
as a " continuation " of the Donatus, and the KaXendwt types, 
had a life of nearly 20 years (VerdffentL ii. i). Type v. is thought 
to be Gutenberg’s earliest (before x 443 !) by the few who regard the 
" Missalc speciale " and the " Missale abbreviatum " as his work. 

The " Donatus type " is so called from the Paris Donatus, on one 
of whose leaves the year 1451 is written. Zcdler, somewhat unrea- 
sonably, considers this date to be a forgery of l^ofessor Bodmann, 
though he is known to have forged other Gutenberg documents. 
This type is regarded as the same as that of the Astronomical 
Kalendar, but in an earlier, more imperfect stage. As this Kalen- 
dar calculates the ephemerides of the sun, moon and stars, either 
for the year 1429 or for 1448 or 1467, it is presumed to have been 
printed for 1448, that is at the end of 1447, and as its t3^e looks 
new and almost perfect, the Paris Donatus is placed considerably 
earlier because its t5rpe looks old, The poem on the " Weltgericht 
(No. ii.) is said to show all the forms of the Donatus type, but as 
its workmanship looks primitive, it is dated back to 1443-1444. 
The Heiligenstadt Donatus (No. iii.) is placed after the " Welt- 
gericht " (ii.), but before the Paris Donatus (iv.) and the other 
Heiligenstadt Donatus (v.). 

Some German bibliographers do not feel sure that Gutenberg 
manufactured tyj^es v., vi. and vii., though they have no doubt 
as to the remaining. Others are of opinion that Mster printed 
some of the books hx the type of B®®; Schwenke thinks tliis Bible 
could not have been begun before 1457, but all agree that every 
book in the above lists must have been printed either by Gutenberg 
himself, or in his office, or with his type, or under his superintendence. 

Though the church typo i cannot be said to be identical with 
that of B®®, and no further trace of the brief type 2 has been found, 
we see no reason for separating Indulgence®* from Mainz printing. 
And assuming that it was printed there, its printer may have beeii 
Johan Gutenberg, who was at Mainz in 1454. 

A peculiarity of the above-mentioned “ system ” is that it 
ascribes two types, so different in size, shape and form, as those 
of B®® and B**^, to one and the same printer, merely because they 
“ resemble ” each other. This shows that the “ system ” takes 
no account of the fact that the inventor of printing, and all 
the early printers who came after him, in manufacturing their 
types necessarily imitated the forms of the written characters of 
their time. Hence if two printers simultaneously erected their 
presses in one town, their types, though cut and cast indepen- 
dently, were apt to resemble each other, as appears from various 
examples. The printers of B®® and are no exception to this 
rule; they each took a MS. as their model, and the types which 
they produced are simply imitations of the Gothic or Church 
hand, which, from its first beginnings in the loth century, if 
not earlier, can clearly be traced down to, and reached its 
greatest development in, the 15th century.^ 

The written characters of all ages and countries resemble and yet 
differ from each other in various respects; and as their resemblances 
and dificrences are closely reproduced by the metal printing types 
of every country, we arc able to ascribe MSS. as well as incunabula 
to definite countries, some manuscripts even to " schools," a few 
even to definite scribes. But when two types difier in size and 
form, however slightly, and there is no evidence that they belonged 
to one and the same printer, some of their characteristics may 
ju.stify US in ascribing Doth to the same country or town, but not 
to the same printer. It is, ihoreover, not safe to ascribe incunabula 
to one and the .same printer on account of their similarity of the 
quires and divisions into volumes, their paper or water-marks 
(which Dziatzko observed in the two Bibles), as these particu- 
lars are nothing but a continuance of the MSS. 

1 The Cambridge University Library possesses two folio volumes 
(press-mark Dd. 7. i. 2). the writiixg of which, ascribed in the 
catalogue to X490, resembles the types of B®® with all its chief and 
by-forms so much, that at first sagnt they might be mistaken fox 
copies of this Bible. 
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Nor is his evidence for saying that is a reprint of conclusive. 
The types of B** and B" may be ascribed to Germany, but as both 
are used for the printing of a Bible and editions of Donatus, it is 
improbable that the printer of B^ and one set of Donatuses should 
manufacture, about the same time, another type for another Bible 
and another set of Donatuses. We have shown above that must, 
on bibliographical grounds, be ascribed to l^etcr Schoeifer at Mainz, 
and as he used its type for a book which actually bears his name, 
all the other books in the same type must be ascribed to him. It 
follows that B** and every other book in column A must be assigned 
to some other printer or printers. 

Type V. is a Church type and resembles those of B»® and B^, 
but it can have nothing to do with Gutenberg or the invention 
of printing, as it is not earlier than 1480-1490. Types vi. and 
vii., which are nothing but imitations of the written Psalters of tlie 
time, are employed for a work, the colophon of which distinctly 
mentions P"ust and Schoeffer as the printers; hence they cannot 
be claimed for Gutenberg. Of the Catholicon type we speak below. 
Therefore the books numbered i. to xxi. in column A of the above 
list are the only ones about which tliere can be any doubt or 
discussion. 

Here we encounter another peculiarity of the above-men- 
tioned system,” which treats the three different types detected 
in these twenty-one works not as different, but as ** phases ” 
or developments ” of one and the same type, while the differ- 
ences between them, and the absence or presence of certain 
forms of letters, are taken as guides for approximately dating 
the books, and for subdividing the type, hitherto known as the 
36-line Bible or Gutenberg type, into three or more varieties. 
For instance, Schwenke {Centralhl., 1908, p. 74) explains that 
“ the types b, c, i, s, t enable us to distinguish the earliest from 
the later elements in the Donatus type; the * Weltgericht ' 
shows, at least of i and 5, the old forms still unmixed. But 
in the Paris Donatus, the new forms appear by the side of the 
old forms, though the latter arc already to a great extent super- 
seded. The new (Heiligenstadt) Donatus comes between these 
two works; it has chiefly the old h, which begins to a great extent 
to be absent in the Paris Donatus*^' 

As we cannot regard types which differ in form as develop- 
ments ” of one type, we must deal with three types in column 
A, that is (i) the so-called Donatus type; (2) the Kalcndar type; 
(3) the 36-linc Bible type, liesides the two employed for the 
Indulgence®^ Gutenberg^s career, and the .straitened circum- 
stances in which he appears to have lived, so far as they arc 
known to us, make it difficult to ascribe them all to him. 

More than thirty documents have come to light which enable 
us to trace Johan Gutenberg from 1420 to 1468. Dr Carl 
Schorbach has published nearly all their texts, with elaborate 
explanations, in the Festschrift zunt j^oo jdhr. Gebutlstage von 
/. Gutenberg (suppl. to CentralbL /. Bibliotii., 1900, p. 163 sqq.), 
and they are further explained by Hessete {Gutenberg, was he 
the Inventor of Printing? 1886; idem. The so-called Gutenberg 
Documents, 1911). 

At least six of them are known to be forgeries, among them the 
"relics" of a printing-press with the date " 1441 " which were 
accidentally (!) discovered in 1856 in the " Hof zum jungen " which 
had always been supposed to have been Gutenberg'.s first printing- 
office at Mainz, but which we now know not to have been the case. 
Assuming that the Gutenberg mentioned in the remaining docu- 
ments is* no other than Henne (=« Hans or Johan) Gcnsflcisch — 
called Gutenberg from his mother (whose maiden name was Elsa 
Wyrich) having lived in the " Hof zum Gutenberg " at Mainz, 
where he is supposed to have been Ixirn about 1400 — he appears 
to have lived at Strasshurg from 1436 (?) till the 12th of March 
1444, in easy and somewhat luxurious circumstances, at least 
during the first three years, as he was then paying duties for large 
quantities of wine (about 1924 liter). But tfiis prosperity does not 
seem to have continued, for on the 17th of November 1442 he 
borrowed 80 pounds Strasshurg denarii ( = about 4800 marks) 
froni the Strasshurg St Thomas Chapter, a Strasshurg citizen, 
Martin Brechter, being his surety. From the jzth of March 1444 
till the 17th of October 1448 there is no trace of him, but on the 
latter day he again borrowed, this time at Mainz, 1 50 gold guilders. 
Both these loans he never redeemed, nor is it known whether he 
ever paid any interest on his Mainz loan. But the account books 
of the Thomas Chapter, still preserved in the Strasshurg l=*ublic 
Archives, show that the interest of 4 pounds per annum on his 
loan of 1442 was regularly paid, by him or his surety, till 1457. 
The interest due in the latter year was also paid, but difficulties 
appear to have occurred before the Chapter received it, as there 
is an item in their account book for 1457-1458 of two shillings for 


expenses, incurred by them for arresting Gutenberg and his surety. 
In and after 1458 no further payments were made; the Chapter had 
recourse to law, and made various efforts to arrest tlie defaulters, 
but in vain; and in 1474, six years after Gutenberg's death, the debt 
is no longer recorded in the Chapter's accounts. He can l>e traced 
at Mainz from 1450 (when ho borrowed money from Fust) till the 
2ist of June 1457, when he is a witness at the conveyance of pro- 
perty in Bodenheim near Mainz. After this date we hear no more 
of him till the 17th of January i4()5, when the archbi.shoj) ol Mainz 
appointed him as his servant and courtier for life on account of the 
" grateful and willing service which he had rendered to himself 
and to his Stift, and will and may render in future." The nature 
of this " service " is not stated. It has always been supposed that 
he was then rcisiding at Eltvillc, the residence of the archbishop, 
and that he died there about or before the 20lh of February 1468, 
on which day Dr Kunr. Humery received from the archbisliop 
some "printing apparatus which’ belonged to him, and which he 
had lent to Gutenberg." But recent researches .seem to have shown 
that Gutenberg remained at Mainz till his death, and was buried 
there. 

Apart from the six forgeries, about which there is no dispute, 
Bockenheimer, a Mainz magistrate, explains (Gutenherg-Peief, 
Mainz, 1900) as forgeries also (1) the document of the 14th of March 
1434, which represents Gutenberg as having at Strasshurg arrested 
and released the secretary of Mainz for a debt which this city 
owed him; (2) a document of 1437 recording a breach of promise 
case between Gutenberg and a Strasshurg lady; (3) the records of 
a Strasshurg law.suit between Gutenberg and some Strasshurg 
citizens in 1430; (4) the Hclmaspergcr notarial instrument of the 
6th of November 1455, recording a lawsuit of Joh. Fust against 
Job. Gutenberg. 

The last two, and a third dated the 26th of Februaiy 1468, men- 
tioned above, arc the only docume*its that can be said to connect 
Gutenberg with the art of printing. Various external and internal 
circumstances throw serious doubts on the genuineness of the 
1439 documents; but suppose they were genuine, they only show 
that Gutenberg had been engaged, with other Strasshurg citizens, in 
"polishing stones" and "manufacturing looking-glasses," and 
promised to give instruction in " new arts." A " press," however, 
is mentitmed^ and a clause reports that one of Gutenberg's witnesses, 
Hans Diinne, a goldsmith, had testified that he had earned nearly 
100 guilders from Gutenberg, " merely for that which belonged 
to printing " (allcine das zu dem trucken gelidrei). The decument 
contains nothing to connect Gutenberg with the art of printing, 
except this line, which has clearly been added (as an afterthought) 
by a different hand from the one that wrote the two first lines of 
this witness's testimony, a circumstance which makes the whole 
document more than suspicious, Several thcorie.s, howev-er, as 
to Gutenberg printing at Strasshurg in or before 1439 have been 
built upon this document, and German bibliographers are even 
now expressing their hope of finding some day evidence of Gutenberg 
having printed Donatuses and other works in that town. 

As to the notarial instrument of 1455, Bockenheimer suggests 
that as it contains absurdities which are contradictory to all the 
legal u.sages of the time, it may he a forgery of the Faust family, 
perhaps of Joh. Fr. Faust von Asebaffenburg (who pretended 
to descend from Joh. P'usl, whom he called “ Faust ”), w^ho 
appears to have po.s.sessed, in or about 1600, an original” 
of the instrument. From this “ original ” arc derived all the 
texts publi.shed before 1741. In that year, however, J. D. 
Kohler (Ekren-Retiung Joh. Guttenherg's, Leipzig) printed the 
text again from an “ original ” which is now in the Gottingen 
University Library' (republished by Dziatzko, Beitrdge, Berlin, 
1889), and is perhaps identical with Faust von Aschaiffen burg’s 
“ original.” Though an analysis of the text brings out various 
incongniities as to the business relations between Fust and 
Gutenberg, it is difficult to look upon the Gottingen document 
as a forger^', and we deal with it here as genuine. 

It is dated the 6th of November 1435, and records Kotnc of the 
proceedings in the lawsuit between Joliaii Fust (q.v,) and Gutenberg, 
which haa taken place on that day in the convent of the Bare- 
footed Friars at Mainz, whereby the former sought to recover from 
Gutenberg 2026 guilders in repayment of 1600 guilders which he 
had advanced to him (800 aliout August 1450, and another 800 
about December 1452), with the interest thereon. The document 
first relates that, on some previous day (not stated) , Fust had testi- 
fied (i) that by a writtc?n agreement between them, Gutenberg 
was to " linisli the work " (line 24) with the 800 guilders to be ad- 
vanced to him at 6%; Fust being unconcerned whether it cost 
more or less. (2) Gutenberg had not been content with these 
800 guilders, and Fust, wishing to please him, advanced him another 
800 guildfTS at 6%. (3) He had himself borrowed this money, 

and as Gutenberg had never paid any intcrc?st, the principal sum 
and the interest thereon amounted to 2026 guilders (=t between 
15,000 and 16,000 marks), which he now demanded from him. 
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(4) On the same occasion Gutenberg had replied that Fust should 
have furnished him with 800 guilders, wherewith to make his 
"tools'* (or apparatus; Ger. Gezeug), and he should be content 
with this money, and might devote it to his own use. (5) Such tools 
should be a pledge to Fust. (6) The latter should also give him 
(lines .^7 to 40) annually 300 guilders for maintenance and furnish 
workmen's wages, house-rent, parchment, paper, ink, &c. (7) If 

they did not agree further, he should return Fust his 800 guilders, 
and his tools should be free ; but it was to be well understood that 
he should finish " such work ** (line 41) with the money which Fust 
had lent him on his pledge, and he hoped that he had not been 
bound to Fusl to spend such 800 guilders on the work of the books *' 
(line 41). (8) Fust had told him that he did not desire to take 

interest from him; nor had these 800 guilders all, and at once, 
come to him in accordance with the agreement. (9) Of the addi- 
tional 800 guilders he wished to render Fust an account; hence he 
allowed Fust no interest, nor usur>^ and hopes not to be legally 
indebted to him. 

We assume, though it is nowhere stated, that these clauses re- 
late to the “ printing of books,*’ to be executed by Gutenberg with 
the money which Fust advanced to him. But as he was already 
in debt at Strassburg since the 17th of November 1^2 (and 
had to pay annually interest on this debt), and at Mainz since 
the 1 7th of October 1448 (also against interest), it is not surprising 
that when he contracted this fresh loan in 1450, at the high rate 
of 6 %, he (by not giving any security except tools which 
he had still to make) practically admitted that he was penniless, 
and stipulated that Fust should give him also an annual sum for 
maintenance, and besides furnish workmen’s wages, house-rent, 
parchment, paper, ink, &c., in fact everything required for 
setting up a printing-office and keeping it going. Fust seems not 
to have complied with these demands, otherwise he would have 
mentioned them in his account and at the trial. But he ad- 
vanced another 800 guilders in December 1452, barely two years 
after his first advance, merely to please Gutenl^rg, who had not 
been satisfied with the first 800. 

It is argued that Gutenberg must have been able to show Fust 
some specimens of his work to induce him to lend him so much 
money, and we have seen above that German bibliographers attribute 
to him a poem on the " Weltgericht." which they date c, 1443- 
1444, and the Paris Donaius which they date a little later, both 
printed, it is said, in the " first phase '* of the “ Gutenberg type,'* 
Dut showing already some traces of wear and tear; and thirdly, an 
Astronomical Kalendar (a broadside of 4 leaves) which they ascribe 
to the end of 1447, and regard as a *' masterpiece " printed in a 
new type, said to be a " development ** or " second phase " of the 
Gutenberg type, which must have been used for several years after- 
wards, till a frcdi or " third phase ” was cast of it (for with the 
alteration of some of the letters. But if Gutenberg had printed 
these three works in the years ascribed to them, however small 
they may be, he must be supposed to have had, from 1443 to 
1448, types for printing them, and patrices and matrices for making 
his tyi>es, besides a press and various other tools for printing. 
Yet the notarial instrument of 1455, if it is genuine, reveals him 
as borrowing money, not so early as 1443, but so late as 1450, for 
*' preparing his tools," and as having, at the time, nothing to offer 
his creditor as security except the tools which he still had to make (I) 
But, says one theory, Gutenberg, intending to print a Bible, and 
finding the tj^pe in his possession too large for it, manufactured 
a smaller one wnth the aid of Fust's money, while another theory 
would have it that he wanted to begin with the printing of a missal, 
and for this purpose cast two types, one large and the other 
smaller. Difficulties, however, aros<i which induced him to use 
the smaller type for which was finished about the beginning of 
1453, and DziatrJco places the type of also in the year 1453, 
while Schwenke assigns a life of nearly twenty years (i 443-1 4G2)‘to 
this type. 

If, however, Gutenberg had cast all these types, and printed all 
these books, and sold them, straight on from 1443 to 1450. and from 
X450 straight on to, say , 1455, he could not have done this without 
Fust, his money-lender becoming aware of it, especially as Fust, 
for his first advance of 800 guilders, was to have received, as security, 
the " tools *' which Gutenberg had to make before he could begin 
to print. Yet in 1455, fully five years after Fust had entered into 
such close financial relations with Gutenberg, he claimed, in spite 
01 what he must have known of Gutenberg’s supposed activit>", 
the whole of the money which he had advanced, with interest and 
compound interest on it. And Gutenberg, instead of pleading on 
the first day of the trial that he had from 1450 to 1435 printed 
two large folio Bibles and a considerable number of other books, 
merely refers to the initial stages of his work, to tools ** to be 
prepared by him as a future pledge for Fust; he tells the judges 
that he had expected Fust to supply him with various necessaries 
for printing and his own existence, without saying whether Fust 
had complied with his demands or not, and finally declares that he 


had not felt called upon to devote the first 600 gibers to the 

work of the books *'; that he was ready to account for the second 
800, but did not feel indebted to Fust either for interest or any- 
thing else, while, on the second day of tlie trial, he absented himself, 
and merely sent two of his workmen to hear what was going on (!). 
This does not look as if he had performed much from 1450 to 1455, 
but rather the reverse. Anyhow, if tlio lielmasperger instrument of 
November 1455 is not a fabrication, it shows that Gutenberg could 
not have begun to print before 1450; that in this year 1450 (about 
August), when he borrowed money from Fust, he had no property 
such as a jirinting-office, presses, types, patrices, matrices, &c., 
which he must have possessed if he had been printing since 1443, 
to offer his creditor as security ; had not a penny to maintain himself ; 
besides being already in debt at Strassburg since 1442, and at 
Mainz since 1448. 

The remainder of the instrument records the verdict given on 
the first day of the trial wliich decided (i) when Gutenberg shall 
have rendered his account of all receipts and disbursements paid 
out by him on the " work for the use [or profit] of them both " 
(I. 49), whatever less^ money he then has received and taken in 
above it, that shall be reckoned in the 800 guilders ; (z) but if the 
account should show that Gutenberg had paid out more for Fust than 
800 guilders which had not come in their common good [or 
use] (line 60) Gutenberg shall return it to Fust; (3) and if Fust 
adduces by oath or by reasonable evidence that he has borrowed 
the above money on interest, and not lent it of his own money, tlien 
Gutenberg shall also pay such interest according to the tenor of 
the schedule. 

The verdict is followed by Fust's sworn declaration regarding the 
amount of his claim, which he had been ordered to make in Guten- 
berg’s presence, but wliich he now made in his absence, declaring 
(4) that he had taken up 1530 guilders which Gutenberg had re- 
ceived and which also had gone on " our common work ** (line Go) ; 
(3) that he had annually given interest and loss, part of which he 
still owed; six guilders for every 100 guilders which he had thus 
taken up; ^6) of all that Gutenberg had received of this borrowed 
money, which has not gone on the " work " of them both, which 
is foilnd in the account, he claimed from him the interest in 
accordance with the verdict. 

Gutenberg appears not to have produced the account which he 
was expected (clause 1) to render, as Fust’s allusion to an account 
(in clause 6) must refer to his own account. Hence we know not 
whether he made any " disbursements.** The ** receipts *' seem to 
mean nothing more than the instalments of the first 800 guilders 
which he acknowledged to have received from Fust, though some 
authors think that allusion is made to things (printed books or 
broadsides ?) from which he might have received money by .sale or 
othfTwise. 

It is to be noticed that F'ust speaks here (for the sake of accuracy ?) 
of having taken up 1530 not lOoo guilders, as in his first account. 
On the whole the wording of the verdict and the sworn declaration 
is obscure, and open to diticreiit interpretations, but it is impossible 
to ascribe to Gutenberg, on the strength of this document, the 
manufacture of the types and the printing of all the books in column 
A above, especially when we have regard to his own inexplicable 
silence at the trial, when it was incumbent on him for his own 
.sake to show what he had done with Fust's money, and still more 
when we have regard to the pecuniary difficulties in which he 
had been placed at least eight years before he contracted these 
heavy new loans with Fust. Within the space of two years 
after the trial he was bankrupt, unable to pay either his loans or 
the small interest thereon, and might have ended his days in 
prison if the Strassburg St Thomas Stift had been able to have 
him arrested. 

Certain circumstances point to Albrecht Pfister of Bamberg 
as the printer of the numbers vii., viii., ix., xviii. and perhaps 
those that come between them in column A. Even in former 
years when the church type of the Indulgences^ (^454) was be- 
lieved to be identical with that of B®*^, it w^as the general opinion 
that, though Pfister could not have printed the Indulgence, he 
had acquired its church type from Gutenberg for printing B^®. 
Now that a closer examination has shown that the type of B^® 
need not be dated so early as 1454, the known dates of Pfister 
(1461, 1462) harmonize with the approximate date (1460) of B®®. 
It is admitted that the types of vii., viii. and ix. differ from that 

^ The instrument says : " was er dan men gelts dar uber enp-^ 
fangen . . . hait." Senckenberg, Kohler, Van der Linde, &c., 
rinted nun for the correct reading men. This latter word has 
itherto been interpreted as meaning more (see Dziatzko, Guten- 
bergfrage, p. 34, note i; Schorbach, in Festschr. of 1900, p. 259). 
Zedier (Gutenbergforschungen, p. 65, note) thinks that it is a dialectic 
by-form of the Mid. H. German mein found in mein-koufy mein- 
rdt, mein^swern, mein-W, and still preserved in the Mod. H. German 
Meineid] he translates it therefore as widerrechUich (unlawiuUv). 
But men is the same as the Mid. Dutch fxm (see Verdam's Midael- 
Nederl, Woordenb, in voce) = New NetherL minder, and means 
Uss, the only meaning which can give sense to this clause. 
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of in the form of certain capitals. But Pfister issued 
on the 14th of February 1461 at Bamberg, with the B^** type, 
an edition of Boner’s Edelstein (88 leaves fob, with wood- 
engravings), and at least eight other works (Hessels, Gutenberg, 
p. 161 seq.), one of which bears the date 1462, the scyen others 
none. 

Most of the copies of the 36-line Bible now known to us were 
at one time or another preserved in the libraries of Bavaria, 
and several fragments have been found in monasteries of that 
country, even in a register of the year 1460 of the abbey of St 
Michael at Bamberg. Moreover, a transfer or sale of type from 
Gutenberg to Pfister is contrary to all analogy in the infancy of 
printing, when every printer started with a type of his own 
making. 

It is alleged that, in consequence of the lawsuit between 
Gutenberg and Fust, the former was deprived of all tools, &c., 
xiit which he had made, or is supposed to have made, 

CmtboHeon with the latter’s money, and that afterwards a cer- 
tain Dr Homery or Humery, a syndic of Mainz, 
lent him fresh money to enable him to set up another printing- 
office. 

This allegation is made on the strength of a letter of obligation 
(dated Feb. 26, 1468) referred to above, and given by Dr Homery 
to Adolph, the archbishop of Mainz, by which he acknowledges to 
have received from the said archbishop “ several forms, letters, 
instruments, implements and other things Iwjlonging to the work of 
printing, which Johan Gutenberg had left after his death, and which 
had belonged and still did belong to him (Dr Homeiy).“ It is to 
be observed that Homery, though willing to assist or oblige Gutenberg, 
had been cautious enough to reserve to himself all rights to this 
printing apparatus, in somewhat the same way as Fust in 1450 de- 
manded, or was promised, to receive Gutenberg's “ tools " as pledge 
for his advances. The Homery apparatus could hardly have been 
of large dimensions, seeing that it was readily passed on first from 
him to Gutenberg, then from the latter to the archoishop and returned 
again to its owner. But it is presumed that with these types, which 
appear in the above list as type VIII., Gutenberg had printed 
(i) Joannis dc Balbis, Catholicon of 1460, copies of which exist 
in the Cambridge Univorsi^ Library, three in the British Mu.seum, 
two in the Paris Library, in the Spencer collection of the Hylands 
Library, in the Wolfenbiittejl and Mainz libraries, (Src. ; (2) Matthaeus 
dc Cracovia, Tractatus raitonis, 22 leaves, of 30 lines, 4to, three 
co])i(?s of which are in the British Museum, one in the Rylands, 
one in the Cambridge, two in the Paris Library, ; (3 and 4), 
two editions of Thomas Aquinas, Sumnia de ariicuUs fidei, in 4to, 
the first of 13 leaves and 34 lines (two copies of which are in the 
British Museum, one in the Rylands and one in the Cambridge 
Library, &c.) ; the second of 12 leaves and 36 lines (copies in the 
British Museum and the Paris Library) ; and (5) an indulgence of 
1461 of 15 lines. 

We have .seen above that on the 17th of January 1465 Adolph II., 
archbishop of Mainz, had appointed “ Johan Gudenberg, hi.s servant 
and courtier.” It has always been inferred from this that Gutent>erg 
had quitted Mainz and gone to Eltville (Elfeld) to re.side, at the arch- 
bishop's court, and that, his dignity as courtier preventing him 
from printing himself, he passed t\W Catholicon types on to Henry 
Bechtermuneze at Eltville. It seems certain that in 1467 the 
Catholicon type with some additions (already found in the Indulgence 
of 14O1) was at Eltville near Mainz, in the hands of Henry and 
Nicholas Bcchtermunczc and Wigandus Spyes cle Orthenberg, who 
issued on the 4th of November of that year (vi.) Vocahnlarius ex 
quo (a Latin- German vocabulary) in 4to, 166 leaves, 35 lines, the only 
known copy of which is in the Paris Library, and {vii.) Vocabularius ex 
quo, 2nd edition, with colophon dated the 5th of June 1469. 4to, 
165 leaves, 35 lines, copies of which exi.st in the Rylands, the Blen- 
heim, and the Paris libraries. It is therefore asked how the Bechter- 
munezes could have been using the Catholicon in 1467, if we 
assume that it was this type to which Homery refers in his letter 
of obligation as being in his possession. Some, therefore, conclude 
that the Catholicon and the four other works in the same type were 
printed at Mainz by Henry Bechtermuneze, who maj’’ afterwards 
have transferred his printing office to Eltville. In that case it is 
difficult to sec what type Homery could refer to, unless it were 
type II., a close imitation of which, if not the actual type, was used 
by Nicholas Bechtermuneze at Eltville in printing (March 12, 1472) 
a* 3rd edition of the Vocabularius ex quo, 16O leaves. 33 lines, copies 
of which are preserved in the Paris and Hamburg libraries, and an 
edition of Thomas Aquinas, Summa de articulis fidei, 12 leaves, 
35 lines (Munich Library), 

It would seem, however, that Fust and Schoeffer were the 
printers and publishers of the Catholicon, and the other three 
works mentioned above, as the latter advertised them for sale 
in a list which he printed and circulated in 1469-1470 (see Konr. 
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Burger, Buchhandleranzeigen des 15 Jahrhunderts, Leipzig, 1907, 
No. 3). Schoefier may of course have purchased the stock of 
these books from Gutenberg or acquired it after his death from 
Homery, but as nothing compels us to attribute the printing of 
these books to Gutenberg, there is .still less reason to deny that 
Fust and Schoefier printed them, as the much discus.sed colophon 
of the Catholicon is found, almost verbatim, in three books 
published by them in 1465 and 1467, Hence the numbers i. to 
vi, are the only ones that could be ascribed to Gutenberg. 

Even this number, involving the manufacture of four different 
types (apart from the alterations in the forms of certain letters 
whicli involved the making of new patrices ami matrices) would 
be large for a man who, after having lived in luxury for some years, 
practically subsisted from 1,^42 to 1455 on money which he borrowed 
from various parties and never repaid. But the jxjcm on the 
I ” Wcltgericht,^' printed on paper, could scarcely be placed at the 
head of a list which includes and, but for this poem, l>egins with 
vellum printed works. Moreover, as it can hardly be regarded as 
a specimen of primitive printing, it takes a more natural place by 
the side of the paper -printed Turkhatendar, Cisianus and Com- 
junctiones, which all show that printing on paper was beginning 
to supersede that on vellum. It is asserted that its type is the same 
as that of the 1451 Donatus, but this is doubtful. 

That the Astronomical Kalmdar calculates the ephemerides for 
1448 is no evidence of its having been printed at the end of ^447, 
as kalendars of this kind seem to have been printed without apy 
regard to time and circumstances. Somcj years ago th(i Cisianyis 
was ascribed to Gutenberg and to the year 1444, jbecausc .some of 
the saints and movable feast.s mentioned in it were thought to relate 
to that year. Xiut as the .same .saints and feasts occur in the same 
way in Cisianm editions printed long after 1500, this notion was 
abandoned. The Astronomical Kalendar in question lays down 
rules for blood-letting at certain times of the year, and was evidently 
intended to be hung up in houses as guides for this purpose. It is 
admitted that it contains mistakes if we apply its calculations to 
1448, and it has not yet been proved that these rules required a 
special kalendar for each year in particular. Removing, therefore, 
Nos. ii. and vi. to somewhat later dates in the list, the Donatus 
No. iii, and that of T451 (No. iv.) with another edition (No. v.) of 
the same school-book remain at the head of the column A, together 
with th(; lndulgence“^ as the only works that could be ascribed to 
Gutenberg, They bring us down to the time (e, 1451) when he, 
according to the Helmaspcrgcr document, may be supposed to 
have been in a position to (?xerci.sc the new art of printing, 

It is necessary to point out that <‘ight books— (i) Prognostication 
or Calendar \ (2) Hermann dc Salclis, Speculum sacerdotum ; (3) 
Tractatus de celebratione mis$arum\ (4) a work in German treating 
of the neces.sity of councils; (5) Dialogus inter Hugonem Cathonem 
et Oliver ium super libertate ecclesiastica; (0) Sifrklus de Arena, 
Determinatio duarum quaestionum \ (7) idem, Resbonsio ad quatuor 
quaestiones] (8) Klagspicgcl, or New geteufscht Recntbuch — ^liave been 
ascribed to Gutenberg on the strength (») of the date 1460, which 
was .said to be found in a Prognostication in the Darmstadt library, 
and (h) of a so-called rubrication alleged to be in a copy of the 
Tractatus de celebratione missarum, in which ” Johannes dictus 
a bono monte ” and Jolianncs Numcister arc represented as offering 
this work on the 19th of June 1463 to the Carthusians at Mainz. 
But the date in the Prognostication has been falsified from 1482 
into 1460, and the rubrication in the Tractatus is a forgery (Hessels, 
Gutenlicrg, pp. 107-114). Th(? eight books arc now considered to 
have been printed by Erhard Reuwich. 

Apart from these disputed points there is no further difficulty 
as regards the history of Mainz printing. Fust and Schoeffer 
worked together from 1457 to 1466, starting in August 1457 
with an edition of the Psalterium, printed in large mis.sal types, 
which, as far as wc know, is the first printed book which bears 
a date, besides the place where it was printed and the name of 
the printers. It was reprinted with the same types in 1459 (the 
second printed book with date, place and name of printer), in 
1490, and in 1502 (the last work of Schoeffer, who had manu- 
factured its types). In 1459 Fust and Schoeffer also published 
Gul. Durantus, Rationale divinorum offleiorum, with the small 
type (usually called Durandus type) with which they continued 
to print long afterwards. In 1460 they published the Constitu- 
tiones of Pope Clement V., the text printed in a type (Clement 
type) about a third larger than the Durandus. This type was, 
however, in existence in 1459, as the colophon of the Durandus 
is printed with it.^ 

The Invention Controversy . — Now that we have traced 
the art of printing from the moment (i4S4) that it made its 

^ See further Bernard, Origine, i. 216 seq. 
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appearance in a perfect state at Mainz, and have seen that none of 
the particulars known to us of the life and career of Johan 
Gutenberg, who is alleged to have invented it, nor any of the 
books said to have been printed by him, afford us any basis for 
ascribing that honour to him, we will examine what has been said 
during a period of more than four hundred years on the question 
of the invention. For this pun>ose we will gather up into a 
chronological sequence (a) a few of the most important expres- 
sions used by the earliest printers in their colophons, (b) whatever 
documentary evidence there may be on the subject, and (c) some 
accounts of the earliest authors on the question. The Roman 
numerals i., ii., &c., are for the sake of convenient reference. 

The earliest * testimony (i. ) is the notarial instrument, dated 
the 0th of November 1455, of the lawsuit between Fust and Guten- 
jg ^ iHJrg, already mentioned above, which records trans- 


prepare, of " workmen's wages, house-rent, vellum, paper, ink, &c.," 
of such work and of '' the work of the books, “ whereas the judges 
speak of “ the work to the profit of both " and “ their common use." 

(ii.) In the first® book published with a date (the Mainz I'salter, 
issu^ the 14th of August 1457 by Fust and Peter Schoeffer) it is 
said that it was perfected at Mainz by an " adinventio 
Pf^ Book artificiosa imprimendi ac caracterizandi absque calami 
MophooBt exaratione." repeated and varied later, by the same 
printers in their colophons of the years 1459 to at least 
T470. (iii.) In 1460 the colophon of the Catholicon published at 
Mainz without the printer's name, after stating that " the book was 
printed at Mainz, the genial city of the renowned German nation, 
w^hich town God's mercy had deigned to prefer and adorn above the 
other nations of the earth by such an exalted light of genius and 
spontaneous gift," adds that the book was printed and completed 
'^non calami, stili, aut pennac suffragio, sed mira patronarum mrma- 
rumque Concordia, proporcionc. et modulo." This work (which is to 
be ascribed to Peter Schoefter) is considered to have been printed by 
Gutenberg, and the mention of God’s mercy, &c,, is regarded as an 
allusion to the invention of printing. The phrase is. however, also 
found, with some variations, in the Liber sextus Decreialium, in 
the Summa of Thomas Aquinas, and in the Clementinae, published 
respectively on the 17th of December 1465, the 6th of March and 
the 8th of October 1467, by Fust and SclidefFer. (iv.) On the 17th 
of January 1465 Adolph II., archbishop of Mainz, by a public decree, 
appointed Gutenberg as his servant in reward for " his services," 
but he does not say what kind of " service's " he had rendered, nor 
does he speak of him as the inventor of printing, nor as a printer, 
(v.) In the Grammatica rhythmica, published in 1466 by Fust and 
Schoeficr, the third line of the colophon runs : " Hinc Nazareni 
sonet oda per ora Johannis," which was formerly regarded as an 
allusion to Johann Fust or Johann Gutenberg, but w'hicli more prob- 
ably refers to Johann Brunnen or Fons, the author of the grammar, 
(vl) On the 26th of February 1468 Dr Homcry wrote to the arch- 
bishop of Mainz the letter quoted above, from Avhich it may be 
inferred that Gutenberg had been a printer, though nothing is said 
as to his Ixjing the inventor of printing, (vii.) In 1468 Schoeffer 
reprinted Fons's Grammatica, in the colophon of which it is said : 
" At Moguntina sum fusus in urbe libellus meque (the book) domus 
genuit unde caragma venit." (viii.) Schoeffer ].>ublishcd on the 
24th of May 1468 the xst edition of Jusiiniant Imper. Institutionum 
juris lihri VI,, cum glossa. To this were added by way of colophon 
some verses commencing: " Scema tabernaculi, " &c.. in which it 
is said that (the ornament of the church) Jesus " hos dedit cximios 
sculpcndi in arte magistros, . . . Quos genuit ambos urbs Moguntina 
Johannes, librorum insignes prothocaragmaticos," which is regarded 
as an allusion to Johann Gutenberg and Johann Fust as first or chief 
printers, (ix.) In the same year (T468) Johannes Andreae, bishop 
of Aleria, says, in the dedication of his edition of St Jerome 
Epistles, published in that year (Dec. 13,) at Rome, to Pope Paul II., 
that " Germany is to be honoured for ever as having been the 
inventress of the greatest utilities. Cardinal Cusa wished that 
the sacred art of printing, which then (under Cardinal Cusa, who died 
on the 1 xth of August 1464) seemed to have arisen in Germany, were 
brought to Korrie," (x.) In 1470 Guil. Fichet, in an octastichon 
inserted in the Paris edition of 1470 of the Letters of Gasparinus 
of Bergamo, exhorts Paris to take up the almost divine art of writing 
(printing) which Germany is acquainted with (see below No. xiii.) 
In the same year Erhard Windsberg writes to the same effect in an 
epigram inserted in the Epistolae Phalaridis published at Paris alx>ut 
1470. (xi.) In 1471 Ludov, Garbo, in the dedication of the Letters 

TffiT earliest would be the record s oF the Stra^^bux-jir^lawsuit 
of 143Q, in which the word " trucken " is used, but we cannot accept 
them as genuine. 

8 Earlier is perhaps the Donatus issued by Peter Schoeffer, possibly 
before 1456. the colophon of which says that it was finished Arte 
nova imprimendi seu caracterizandi , . . absque calami exaratione 
(by a new art of printing or making letters . . . without the writing 
of a pen). 


of Pliny to Borso. duke of Modena, speaks of the Germans having 
invented printing; Nicolaus Gupalatinus (Venice, 1471) of a German 
being the inventor of printing, and Nicolau.s Perottus of the art 
which had lately come from Germany, (xii.) On tlic 21st of May 
1471 Nicolas Jenson published an edition of Quintilian, edited and 
revised by Ognibene de Lonigo (Omnibonus Lconiccnus), who in 
the preface speaks of its printer as " librariac artis mirabilis inventor, 
non ut scribantur calamo libri, sed veluti gemma imprimantur, ac 
prope sigillo, primus omnium ingeniose demonstravit." (xiii.) 
About 1472 the first tliree printers of I'aris published Gasparinus 
Pergamensis's Orihographiae liber, to which is prefixed (in the copy 
of the university library of Basel) a letter, dated the ist of January, 
from Guillaume Fichet (see above No. x.), prior of the Sor bonne, 
to Robert Gaguin, in which he says that "it is rumoured that in 
Germany, ‘ not far from the city of "Mainz/ a certain Johann Guten- 
berg (Johannes, cui cognomen Bonemontano) first of all invented 
the art of printing (impressoriam artem), by means of which Ixwks 
are made with letters 01 metal, not with a reed (as the ancients did) , 
nor with the pen (as is done at present)." (xiv.) On the i4tli of 
July 1474 Job. Philippus de Lignamine published at Rome Chronica 
summorum pontijicum imperatorumgue, in whicli, between two 
entries, relating one to the T4th of July 1459 and the other to the 
i.st of October 1459, an undated paragraph is found saying that 
Jacobus with the surname of GutenWrg of Strassburg and a certain 
other one named Fiistus, " imprimendarum litterarum in membranis 
cum metallicis formis periti, trecentas cartas quisque eorum jier 
diem facere innotescunt apud Moguntiam Germanic civitatem." 
It says the same of Mentelin, and (under 1464) of Conrad Sweynheym, 
Arnold Pannarts, and Udalricus Gallus. (xv*) On the 23rd. of 
! May I47f3 Peter Schoeffer is.sued the 3rd edition of the Institutiones 
of Justinian, with the same imprint as in the edition of 1468 (see 
testimony viii.), but with the addition that Mainz is the " impres- 
soriae artis inventrix elimatrixque prima. " (xvl ) In the Fasciculus 
temporum, issued at Cologne in 1478, it is stated under the year 1457 
that the printers of books were multiplied on earth, deriving the 
origin of their art from Mainz. The earlier editions merely stated 
that the printers of books were multiplied on earth, (xvii.) In 
1483 Matthias Palmer of Pisa, in the Chron, Euseb, published at 
Venice, stated under the year 1457 that students owe a great debt 
to Germany, where Johannes Gutenberg zum J ungen, knight of 
Mainz, invented the art of printing in 1440. (xviii.) In the same 
year, 1483, Jac. Phil. Foresta of Bergamo, in tlic Supplementum 
chrorticorum, says under the year 1458 that the art of printing books 
was first discovered in Germany, according to some by Guthimberg 
of Strassburg, according to others by Faust (see xiv.), according 
to others by Nicolas Jenson (see xii.), (xix.) On the 6th of 
March 1492 Peter Schoeffer published the Niedersdchsische Chronik 
of Conrad Botho, saying in the colophon that it W'as " geprent . . . 
in . . . Mentz, die eyn anefangk is dcr prentcry." (xx.) - „ 

At the end of 1494 two Heidelberg professors, Adam oogu- 
Wernher and Joh. Herb.st, composed some Latin verses 
in honour of 'Johannes Gensflcisch (Gutenberg’s family 
name turned into the Latin An.sicarus), whom they called "primus 
librorum impressor" and " impressoriac artis inventor primus." ^ 
(xxi.) In 1499 Jacob Wimpheling (bom at Schlcttstadt 1450, died 1528) 
published (at Mainz, by P. Friedberg [?]) an Oratio in Memoriam 
Marsilii ab Inghen (d. 1396), in which he. on leaf 22 a, praises Joannes 
Ansicarus in Latin ver.se for his invention at Mainz, (xxii.) 
These verses are preceded by a Latin epitaph on Johann Gensflcisch, 
" artis impressoriae inventor " and " repertor,’’^ written by Adam 
Gelthus, a relative of Gutenberg, adding that his remains rest in 
the Franciscan Church at Mainz, (xxiii.) In the .same year (1^99) 
Polydore Vergil (De inventorihus rerum, Venice, lib. ii. cap. 7) says 
that a certain Peter [Schoeffer ?], a German, invented in 1442 the 
art of printing at Mainz in Germany, as he had heard from the 
latter’s countrymen ; this statement was repeated in a Venice edition 
of 1503. In later edition.^ " Peter " was altered to " Joh. Guten- 
berg."' (xxiv.) In the same year Koelhoff, printer at Cologne, 
publi.shcd Cronica van der hilliger Stat van Coellen, in which on fol, 
3x1 b, the following statements occur: (i) The art of printing was 
found finst of all in Germany at Mainz about the year X440; (2) from 
that time till 1^50 the art and what belonged to it were investi- 
gated; (3) and in 1450, when it was a golden year (jubilee), they 
began to print, and flie first book that they printed was the Bible 
in Latin, in a large letter, resembling that with which at present 
mis.sals are priiited. (4) Although the art was found at Mainz, 
as aforesaid, in the manner in which it is generally employed now, 
yet the first prefiguration was found in Holland from out the Dona^ 
tuses which were printed there before that time, and from and out 
of them was taken the beginning of the aforesaid art, and it was found 
much more masterly and exact (suhtilis) than that other manner was, 
and has become more and more artistic. (5) Omnibonus wrote in 
a pre f ace to Quintilian, and in some other books, too, that a Walloon 
""^s'Xhese verses were not published at the time, but in the 19th 
century by F. J. Mone, Quellensamml, der bad, Landesgcsch, iii. 163. 
from the contcmpora;i|r MS. of Adam Wernher, preserved in the 
archives of Carlsruhe. We pass over here a few books which merely 
say that the invention was made at Mainz ; a Chronyk der landen 
van Overmaas, written by an inhabitant of Beek, near Maastricht, 
in the 15th century; the Chronycke van Hollandt (Leiden, 1517), &c. 
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from France, named Nicol. Jenson (see xii.), discovered this art; as they are all written by one hand, in Homan or Karoline 
but that is untrue, for there are those still alive who testify that minuscules, and, of course, this earlier document may be assumed 
books were printed at Venice before Nicol. Jenson came there and to have existed long before 1502-1560, the period usually assigned 
began to cut and make letters. (6) But the first inventor of printing to this pedigree, and to go back to the time of L. J. Coster liiiii- 
was a citizen of Mainz, named Junker Johan Gudenburch. (7) self. There i.s some doubt as to whether the year 1446 refers to 
From Mainz the art was introduced first of all into Cologne, then into Caster's bringing the first print into the world, or to the marriage 
Strassburg, and afterwards into Venice. (8) The origin and progress of his daughter. In the latter case the “first print" must be 
of the art were told to the writer verbally by Ulrich Zell of Hanau, earlier, (xxxv.) In 1520 Johan Schott, a printer at Strassburg 
still printer at Cologne {anno 1499), through whom the said art and grandson of Johan Mentelin, the first printer of that town, 
came to Cologne, (xxv.) In 1501 Jacob Wimpheling (see xxi.), published an edition of Ptolemy, and printed at the end the arms of 
who stated in his Oratio querulosa contra Jnvasvres Sacerdotum, &c. his grandfather with the following inscription : " insigaic Scliottoruin 
(published at Delft, c. 1495) that chalcography had Inien invented Familiae ab Friderico Horn. Imj). III. Joan. Mentelio jirimo Typo- 
at Mainz, says on p. 43 of his Germania (Strassburg, Joh. JYiiss, grai)hiac Inventori ac suis concessuin: Anno Christi Apart 

1501) that the invention was made at Strassburg by Johann Guten- from the assertion that Mentelin was the inventor of printing, wc 
berg of Strassburg. and that it was perfected at Mainz, (xxvh) may remark that the emperor Frederick 111 . raised Mentelin to the 
In 1503 Johann Schoefifer (the .son of l»eter Schoefler and the rank of a nobleman in I4(>() and granted him new ai-ms. (xxxvi.) 
grandson of Johann Fust) published an edition of Hermes Tris- In 1524 Johan Schoefier speaks again (at the end of S. Prosper! //7 j<7/- 
megistus, in which he repre.sents himself as one of the most dis- /«s) of his maternal grandfather Joan “ Faust " and his father Peter 
tinguished citizens of Mainz (nobili vrbe maguiitina artis imprc.ssoriae Schoeffer, citizens of Mainz, who first of all invented and practised 
inventrice illuminatriceque prima), de.sccnded from the most metal printing, (xxxvii.) In 15.ii Ivo Schoeffer, the son of Johan 
fortunate race who invented the art of printing, (xxvii.) In 1504 Schoeffer, speaks of his great grandfather Johan “ Faust " having 
Ivo Wittig, a canon and the keeper of the seal of the St Victor invented chalcography, and “ Faust " continues for many years 
Cathcdral near Mainz (of which Gutenberg had been a lay member), afterwards to be spoken of as the inventor, sometimes in connexion 
erected in the house “ Zum Gutenberg " a memorial stone and an with Peter, once or twice even with Ivo Schoefler. (xxxviii.) About 
cpitapli (mis.siiig already in 1700) to Job. Gutenberg of Mainz, 1533 the Neapolitan Mariangelo Accorso, who had resided at the 
“ qui primus omnium littcras aere imprimendas iiivenit." (xxviii.) court of Charles V., wrote on the first leaf of a vidlum Donatus (in 
111 1505, in the German translation of Livy published by Johann the possession of Aldus Manutius, jun.) that “ Joh. haiist of Mainz 
Schoefier (see xxxii.) the dedication to the emperor Maxim Qian, first discovered the art of printing with metal types which afterwards 
probably written by Ivo Wittig (sec xxvii.), speaks of Johan he made of lead; liis son Peter Schoeffer added much afterwards 
Gotten bergk as inventor of printing (1450) and Johan F.'vust and to polish the said art. This Do and Cow/tfS5|o«a//a were printed 
Peter Schoeffer as improvers and perpetiiators of the art. This first of all in 1450. Faust derived the suggestion from a Donatus 
work was reprinted at least eight times (in 1514, 1523, 1529, 1530, printed before in Holland from an engraved block." This state- 
1 . 53 . 1 . 1.5.51. 1 . 553 , 1557) "'ith the same dedication; Imt in 1509 the inent i.s found on p. 411 of the liiblioth. Apost, Vatirana of Angelo 
Breviarium Moguniinum says that it was printed at the expense and Roccha (Home, I 59 J)» saw the leaf. Some consider its latter 
labour of Johann Schoefier, whose grandfather (/.<?. Johann Fii.st) part to have Ix^en derived from the Cologne Chronicle (xxiv.) 
was the first inventor and author of the art of printing (.see xxvi.). and it seems probable that it was a mixture of .some of the above 
(xxix.) In 1505 Jacoli Wimpheling, in his Epithoma Germanorum testimonies, (xxxix.) In 1536 Johan Schott (see xxxv.) pub- 
(Strassburg. 1505). asserts (on leaf xxxviii. b and xxxix. a) that lished Historien Handt-ltuchlein (Strassburg, 1536), in which 
in 1440 Johann Gutenberg of Strassburg invented there the art (on leaf and b^) he says that “ Hans Men tlin ol Slra.ssburg in- 
of printing. And in 1507. in his Catal. episcoporum Argent, vemted the art, which, through infidelity, was brought to Mainz." 
(Strassburg, 1507), he says that the art was invented, though in On the strength of this and other statements (xxv., xxix., 
an imperfect' manner, by a certain Strassburger, who after- xxxv.) the bicentenary of the Strassburg invention was celebrated 
wards went to Mainz and joined others working and tr>dng the therein 1640. (xl.) In 1.54 > Joh. Arnold (Bergel or) Bergellanus, 
same art, where it was, under the guidance of Johann Gens- who had settled as press-reader at Mainz two years previously, 
fleisch, perfected in the lioufie “ boni montis " ((Jutenherg), This published his Encomium chulcographine (Mainz, in the St Victor 
he repeated in 1515. (xxx.) About i5o(»-i5ii Johannes Trithe- Stift, Fr. Behem, 1541, 4 to), in which the la w.suit between Fust and 
mius wrote his Chronikon of Spanheim, published at Frankfort Gutenberg (i.) is alluded to for the first time. Bergel had read 
in 1601, in which lie .say.s (j). 366), under the year 1450. that the Tritheim's book.s (xxx.), in which the invention is ascribed to 
art of printing books was discovered afresh (h novo) at Mainz by Johan Gutenberg with two coadjutors, Johann Faust and Peter 
a certain citizen said to be Johan Gutenberg, who, after having Schoeffer, which he (JiergeJ) had hoard confirmed in conver.sation.s 
spent all his property in accomplishing the new invention, with Mainz citizens; he had also seen some old tools prepared for 
perfected it by the advice and assistance of Johan Fust the work by the originators which were still in existence. Gutenberg 
and others. The first propagator of the new art was, after invented it in 1450. (xli.) About I5(»i Jan van Zuren (born at 
the inventor, Peter Schoeffer. (xxxi.) In 1515 Johann Schoeffer Haarlem in 1517) and Dirk Volkerts Coornhert (horn at Amsterdam 
published Joh. Trithemius's Compendium sive Breviarium in 1522) established a printing -office at Haarlem. Of the former 
historiae h'tancoYum, and said in the colophon that the book it is alleged that he had compiled a work on the invention of print- 
was published at Mainz (the first inventress of the art of printing), ing, which is presumed to have been lost during the siege of Haarlem 
by him, the grandson of the late Johann Fust, the /Jrs/ author of the in 1573. This work wns not publicly mentioned before 1628, when 
said art, who finally from his own genius commenced to excogitate Peter Scriverius publidieil his Lattrccrans voor Laurens Coster, in 
and to investigate the art in 1450, and in 1452 perfected it and which he says that he had only found the title, preface and intro- 
commenced printing, assi.sted by many necessary inventions of Peter diiction, in which Van Zuren contended that the first foundations 
Schoefier von Gernsheim, his .servant and adopted son. Johann of the art were laid at Haarlem, and that it afterwards accompanied 
Fust and I’eter Schoeffer kci)t this art secret, binding all their a foreigner to Mainz. In this introduction he does not mention the 
servants and domestics by oath never to reveal it; but in 1462 it was name of the inventor, nor a date, but points in indefinite terms to 
spread by the same domestics into divers countries. The same the house of the inventor as still existing. (xUi.) In the .S4ime year 
statements were repeated in the Breviar, eccles, Mindensis of 151O. (1561) Van Zuren and Coornhert published an edition of the Officia 

(xxxii.) On the 9th of December 1518 the emperor Maximilian ac- Ctceronis, in which the latter, in a dedication to thc inagistracy of 
corded to Johann Schoefier the privilege of printing Livy (1518-1519), Haarlem, refers to the rumour that the art of printing books was 
saying that “ he has learnt and been advi.sed on the faith of worthy invented first of all at Haarlem, and was brought to Mainz by an 
testimonies that the ingenious invention of chalcography was effected unfaithful servant and much improved there. He adds that very old 
by the printer’s grandfather." Erasmus, in his preface to thi.s book, and dignified persons had often told him, not only the family of the 
says that great praise is due to the inventors of the almost divine inventor, but also his name and surname, and had explained the 
art of printing, the chief among whom is rumoured or said to be first crude way of printing, and pointed out to him the house of the 
Joan Faust, the grandfather of Joan Scheffer; and Nicolaus Car- first printer, (xliii.) In 1566 Luigi Guicciardini, a Florentine noble- 
bachius, in a final notice of the edition, speaks of " Joan Scheffer man, who had visited the' Netherlands and had resided many years 
Chalcographus," whose grandfather first invented and exercised this at Antwerp, finished a description of the Netherlands (published in 
art in Mainz, (xxxiii.) In 1519 Joh. Thurmayer Aventinus (ii^74- 1567), in which, alluding to Haarlem, he speaks of the invention 

1534) wrote that “ in 1450 Joannes Faustus, a German, a citizen there according to the assertions of the inhabitants, the evidence 
of Mainz, invented a new kind of writing, called chalcography, and of some authors, and other rcmemlirances ; the inventor died before 
completed it in two years; it was kept secret by him and Peter the perfection of his art; his servant went to Mainz, whore he per- 
Schoeffer, his son-in-law, but divulged in Germany ten years after- fected the art, and hcncc the report that it was inventori there, 
wards by Faust's servant, Johannes Guttenberger, a Strasburger." (xUv.) Al>out 1568 (it is calculated) Hadrianus Junius wrote his 
(xxxiv.) In a pedigree of Lourens Janssocn Coster of Haarlem Batavia, published at Leiden in 1588, with two jirefaces, dated, 
and his descendants, preserved in the Haarlem Town Library, it is the one from. Leiden, the 6th of January 1575, the other from Delft ad 
asserted that “ he brought the first print into the world 1446." It annum salutis 1575. On p. 253 he says : {a) the opinion that the 
would seem that an attempt was made, at some time or other, to alter forms of the letters whereb}’* books are printed were first discovered 
the date 1446 of this document into 1440, otherwise its genuineness at Mainz is very inveterate, but old and eminent inhabitants of 
is beyond doubt; in its present state it was probably first drawn Haarlem had assured him that they had heard from their ancestors 
up about 1559, but its first four divisions including the above ffe) that there lived at Haarlem, niore than 128 years before, in a 
statement were evidently copied from some earlier document, decent house then existing, near the market-place, opposite the 
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royal palace. Lourens (son of) Jan, surnamed Coster, who, while 
walking in the wood near Haarlem, bc^an to shape bcechen bark 
first into Abjures of letters, by w'hich, reversely impressed one by one 
on paper, Jic composed one or two lines to serve as an example for 
the children of his son-in-law'. (c) ‘Wlicn this succeeded, he licgan to 
contemplate 'greater things, and lirst of all in^’ented, assisted by his 
soiidii-law 'J’honias (son of) l^etcr, a more ^luov and substantial 
kind of ini: (as the ordinary ink was found to blot), with which he 
printed whole tablets with pictures, with the letters added, (d) 
J unius had seen books of this kind printed by Coster (the beginnings 
of his labour.^) on the rectos of the leaves only, not on botli sidci; 
the book was written (in Dutch) by an anonymous auUior, and 
entitled SpLciUxim nostrae salutis, in which care was taken that the 
blank versos could be pasted together, so tliat the blank pages should 
not present any unsightliness. (<?) Afterwards (Coster) changed 
the beechen characters into leaden, and tlie latter again into tin ones. 
Very ancient wine-pots car.t of the remains of these types were still 
to be seen in the house of Lourens, which was afterwards inhabited 
by his great grandson Gerard (son of) Thomas, who had died 
an old man a few years before. (/) When the new merchandise 
attracted purchasers everywhere, workmen were added to (Louren's) 
houseliold, among whom’ was a certain John (whether, as was sus- 
pected, Faust, or another of the same name. Junius did not inquire), 
who was bound to the work of printing by oath. But, when he 
thought he knew the art of joining the letters and of casting the 
types, &c., he stole away, when ever)'bo<ly had gone to church, the 
whole apparatus of the types and the tool's prepared by his master, 
and hastened to Amsterdam, thence to Cologne, until he arrived at 
Mainz, where he could remain in safety, and. having opened a work- 
oflice, issued within the space of one year, about 1442, the Doctrinale 
of Alexander Gallus and the Tracts of Petrus Hispanus, printed with 
the same types which Lourens had used at Haarlem, (g) Junius 
recollects that Nicolaas Gaal, his tutor, a man of firm memory and 
venerable old age, had told him that as a boy he had often heard a 
certain bookbinder, Comelis (a man of more than eighty years of 
age, who had been an under-workman in the same office) narrating 
the story of the invention (as he had heard it from his master), the 
polishing and increase of the crude art, &c., and cursing those nights 
which he had jiassed, during some months, with the culprit in one 
bod. (h) The burgomaster Quirinus Talesius admitted to Junius 
that he liad formerly heard nearly the same from the mouth of the 
same bookViindcr. 

(xlv.) Natalis Comes, in his Universa historia sui temporis 
(Venice, 1581; the edition of 1572 contains only books i to 10), 
lib, xxiv. 52 says that Haarlem is memorable on account of 
the almost div'ino invention of printing books first contrived by 
John Cutenberg in the year 1453; who, when he had invented the 
rudiments of it, had a rather cunning servant, observant of his 
master's art. who, after the death (sec xliii., xlvi., xlvii.) of Johan 
went to Mainz and there perfected the art, and Jiencc the report 
that it was invented in that city. (xlvi. ) Geo, Braunius, in the second 
volume of his Civitates orbis terrarum (Coin, 1575 ?), says of Haarlem, 
that in this town and the whole province of Heliand, there was a fixed 
tradition that the art of typography was first invented there. But 
before? it was perfected and brought to light, the inventor died 
(see xliii., xlv.) and his .servant went to Mainz, and made it known 
there, (xlvii.) Mich. Eyzinger on p. 75 of his Niederldndsche 
Beschreibung (Coin, 1584) says that the art of printing, as it was tiien 
done, with letters and characters on paper or otherwise, was invented 
by someone at Haarlem, but, on the death of his master (see xliii., 
xlv., xlvi.), was brought to light in perfection by his servant. 
(Repeated by Matthias Quadus lector Juliacus in Compendium 
Oniversi, sive Geographicae narrationes^ lib, iii. c. 38, Colon. 1600.) 
(xlviii.) Chronicon Sublacense, per P. D. Cherubinum Mirtium 
Trevirensem monachum Sublacensem labor atum anno , . . 

A MS. in 4to, on p. x 50 of which is read ; Non egre ferat, quaeso lector, 
si inseruero ratione temporis rem non plane ab institute nostro 
alienam, nempe laudabile studium monachorum Sublacensium 
toutonicorum . . . Nempe, quod nobilissinxa librorum typographia 
paucis ante annis in infenori Germania cnata est et in lucem producta 
(with a note by Mirtius : Hollandia a.d. 1453 in civitate Haarlem 
per Joannem Cutenbergam, quae tamen ars, postea Moguntiae per 
dicti inventoris famulum in meliorem redacta fuit cxcudendi 
formam). It is supposed that xlv. to xlvii. are derived from 
Test, xliii., but this seems impossible as regards xlviii. 

(xlix.) In 1628 Scriverius in liis Laurecranz (see xU.) placed the 
date of the Haarlem invention as far back as 1428, and mentioned 
as its inventor Lourens Jarnszoon, sheriff of Haarlem. He asserts 
that the art of printing appeared, " not in the manner as it is used 
DOW, with letters cast of lead and tin, but a book was cut leaf for 
leaf on wooden blocks." and the Haarlem inventor was robbed in 
X440 by Johan Gutenberg. Scriverius l)ased the date 1428 upon 
a Hebrew Chronicle compiled by Joseph ben Meir (1490-1575?), 
and published in 1554 at Sabionetta by Cornelius Adelkind, where, 
under the year of the Jewish era 5188 (= 1428), the author mentions 
a book (wUhout giving the title) printed at Venice and seen by 
him. Scriverius, being convinced that this could only refer to a 
book printed at Haarlem, applied the entry to a xylographic Biblia 
pauperum, of which he gave a description, together with several 
Ollier blockbooks and early printed books. 
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( 1 .) In 1639 Boxhorn pushed tlio date of the Haarlem invention 
back to 1420. referring, as Ills authority, to the same Chronicle of 
Rabbi Joseph. Since that time the date of the Haarlem invention 
has been variously placed between 1420 and 1430. 

Later testimonies are mere repetitions of earlier statements.^ 

We need not discuss the story of Antonio Cambruzzi, who asserted 
that Pamfilo Castaldi invented printing at Fcltre, in Italy, in 1^56, 
and that Fansto Comesburgo, who lived in liis house in order' to 
learn the Italian language, learnt the art from him, and brought it 
to Mainz; the story, however, found so much credence that in 1868 
a statue was erected at Fcltre in honour of Castaldi. Nor need wc 
speak of Kuttenberg in Bohemia, where John Gutenberg is asserted 
to have been born and to liave found the art of printing. Nor is it 
necessary to speak of Jean Brito, who printed at Bruges c. 1477-1488, 
and is asserted to have invented printing there. We may also pass 
over Johann Fust, later on called Faust (testimonies xiv., xviii., 
xxvi., xxviii., xxxi., xxxii., xxxiii., xxxviii.), as we know from the 
Mainz lawsuit of 1455 that he had simply assisted Gutenberg with 
loans of money. Wc may also pass over Johann Mentclin of 
Strassburg (testimonies xxxv., xxxix.), only remarking here that he 
h«id already printed a Bible in 1460, and that he is mentioned in 
Strassburg registers as a chrysographer or gold-writer from 1447 to 
1450; but of his whereabouts between 1450 and 1460 there is no 
record. That he had gone, or had been called, after 1450 by 
Gutenl)crg to Mainz has been asserted but not proved, though 
there is no reason why he .should not be one of the two Johannes 
alluded to as the proikocaragmatirA of Mainz in the Justinian of 
1468 (ttjstimony viii.). That Nicolas Jenson came tvo be regarded 
in certain circU's and for a time as the inventor of printing is owing 
to testimony xii. being misunderstood. 

There remain, therefore, to be considered the testimonies which 
bear on the rival claims of Haarlem and Mainz. So far as w^e 
know', the controversy between Germany and Holland was pub- 
licly started as early as 1499 by the Cologne Chronicle (testimony 
xxiv.), that between the two towns mentioned not publicly 
before 1561 (testimony xli.) ; while the name of the Haarlem 
inventor was not mentioned publicly in print earlier than 
1588 (testimony xliv.). 

The claims of Germany and Mainz, as centred in the person of 
Johann Gutenberg, have been discussed above while treating of 
the early printing at Mainz. A few' more words about these claims 
are necessary. Though some of the documents relating to him 
connect him with the art of printing, they say nothing of him as 
the inventor of it; nor do any of the books ascribed to him. 

The first document that connects him w’ith the art of printing, 
the notarial instrument of the 6th of November T455 (testimony i.), 
says nothing of an invention or a new mode of printing. And yet 
the occasion was such as to make it almost imperative on Gutenberg 
to speak of his invention, if he had made any, for he had spent 
1600 guilders of Fust’s money for making " tools," apparently 
without printing anything,® and was on the point of being robbed 
by the latter and having taken away from him all that he is supposed 
to have made and done to give effect to his idea or invention. 
The next testimony (ii.),f.^. the earliest Mainz books with printed 
dates (1457 to 1467), shows that the art of printing was not treated 
as a secret at Mainz; it is openly proclaimed; its importance 
fully realized and appreciated, but it is distinctly advertised as a 
" by -invention of printing," and still more distinctly as a " new 
art of printing " ; the public were informed that books were now 
no longer produced by means of the pen, but by a new art of forming 
characters and printing. Such advertisements are natural and 
appropriate if we assume that the new art of printing had recently 
(say aoout 1450 to 1455) become known at Mainz, but not when 
we assume that Gutenberg had been printing there devotional and 
school books and folio Bibles since 1443. But, though the new art 
is so distinctly described and advertised, in none of these adver- 
tisements is there one word of a " Mainz invention " or an " in- 
ventor/* In testimony iii. (the Catholicon of 1460) there is an 
allusion to Mainz being favoured by God, but again not one word 
about an invention or an inventor. If Gutenberg had printed the 
Catholicon, it would be incredible that he, who had been wronged 
and robbed by his two rivals (Fust and Schoeficr), should join in 
with them in defining and proclaiming the new art, but never with 
one word assert his claim to the honour and profit of the invention, 
if he had made any, and should even omit his name, whereas he saw 


* Over a hundred of them have been collected by Ger. Meerman, 
Origines typogr, ii. 58 seq. 

® In line 42 Gutenberg distinctly declares that " he hoped he 
was under no obligation to Fust to devote the first 800 guilders 
to the work of the books " ; and, as Fust, by advancing the second 
800 guilders in 1452, had practically become Gutenberg's partner, 
it seems clear that the former claimed in October or November 
1 455, when the trial may be said to have commenced, his money 
and interest because Gutenberg had as yet not printed anything. 
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his two rivals never neglect to print their names in full on every 
book which they published. Those who believe that Gutenberg was 
the inventor of printing suggest that he kept silent, as otherwise 
his creditors would have seized his copies and his printing-olfice. 
But this explanation cannot be accepted, as we have seen that 
Gutenberg was practically bankrupt at that time, and prosecuted 
as a defaulter ; and the verbose colophon at the end of a gigantic 
folio book like the Catholicon, published at a time when there were 
perhaps not more than three printing oihees in the world, would be 
calculated to draw attention to its printer and his residence, not 
to conceal him. Testimony v. (1460) can no longer be regarded 
as having any reference to Gutenberg or the invention of printing; 
vii, (1408) was formerly thought to mean : " I, the book, am cast 
(i,e. its types are cast) in the Mainz city, and the house wlicnce the 
type came (ss where the t5rpe was invented) produced me." But 
of late years it Ixas been shown that the author of the book, Johann 
Fons, was Peter Schoetfer's press-corrector. And, as he no doubt 
resided in Schoeffer’s house, the two lines evidently mean : " I 
am a little l)ook cast in Mainz, and 1 was born ( »» written) in the 
same house whence the tyj)e comes ^ (=s where I am printed)." 
Testimony viii. (also of J468) speaks of two Johannes (Gutenberg 
and Fust) as the " prothocaragmatici librorum quos genuit urbs 
Moguntina." But this means, not that the first printers of b{K)ks 
were born at Mainz, but that the two Johannes (born) produced at 
Mainz were the chief printers of books. 

When wc now place together the clear documentary testimonies 
(i. to viii.) of the first fourteen years of printing (1454 to 1468) at 

Mainz, wc sec that they all come from Mainz itself. 

Everybody connected with the art when speaking of 
public and unreserved manner ; 
i 494 - 1406 * importance was as fully realized and advertised 
then as it is now; the German nation is even congratulated on 
possessing it; there is never any secrecy about it; but from the 
moment that it begins to be mentioned there (say about 1456) it 
is called a new art. In the midst of all this publicity, however, the 
new art which Mainz and Germany possess is never spoken of as 
having been invented at Mainz or anywhere else in Germany. The 
supposed Mainz inventor (Gutenberg) even speaks himself on two 
occasions (certainly in the lawsuit of X455, and presumably in the 
Catholicon of 1460) but never says that he made an invention. 
The archbishop of Mainz, too, speaks publicly of Gutenberg in 1465 
(te.stimony iv.). and rewards him for services, but does not speak 
of him as the inventor of printing, nor even as a printer. Nor does 
Dr liomery, in his letter to the archbishop (testimony vi. of 1468), 
in which he refers to Gutenberg's printing apparatus, call him the 
inventor of printing. 

In 1468 we enter on a new phase in the history of the inven- 
tion. Even if we set aside testimony viii. as being merely local, 
testimony ix. (1468) speaks of the art of printing as having arisen 
in Germany. This testimony, however, does not come from 
Germany, nor from Mainz, but from Italy, and is supposed to have 
been inspired by the two German printers who had established a 
printing-office at Subiaco in 1465, and in 1467 at Rome, and who 
most likely learned their craft at Mainz. 

As the two printers arc mentioned in the testimony, and as it 
does not speak of Gutenberg, nor of Mainz, it is far more likely 
that it was merely derived from the colophons of Fust and Schoefier, 
or from something that Cardinal Cusa had heard during his em- 
bassies in Germany. To the Mainz colophons we must also ascribe 
(aj the two testimonies of 1470 (x.) and (h) the three of 1471 (xi.), 
all five of which come from France and Italy. At last, in 1472 
(testimony xiii.), the invention of printing is ascribed to Gutenberg 
of Afoinz, but as a rumour, and the testimony comes from France. 
Guil. Fichet of Paris, who gives it, is supposed to have heard the 
rumour from the three German printers who commenced printing 
at Paris in Z470. And as two of them had resided, immediately 
before they came to Paris, in the university of Basel, and are sup- 
posed to have learnt their art there, the rumour is traced to " Bertolf! 
von Hanauwe," who appears in the lawsuit of z 455 as Gutenberg's 
servant and who was printing at Basel in 1468. But it came 
more likely from information which Fichet obtained from the St 
Victor Cathedral, near Mainz (of which Gutenberg had been a lay 
member), as he speaks of the art having been invented " not far from 
that town." Testimony xiv. (1474) again comes from Italy, from 
Rome, and was perhaps derived from one of the German printers 
settled there at that time. It merely speaks of Gutenberg, Fust 
and Mentelin as printers, but says not a word which even 
touches upon the invention of the art. In testimony xv. (1476) 
we have the first definite mention of Mainz as the inventress of 
the art; it is given as an addition to the Mainz colophon of Z468 
(see viii.). In Z478 Mainz is again mentioned in a Cologne testi- 
mony (xvi.) which gives evidence of research, as it is an amplifica- 
tion of an earlier one in which Mainz was not mentioned. Germany, 
Gutenberg and Mainz are again mentioned in the Venetian testi- 
mony xvii. (1483), which gives (under the year 1457) for the first 
time 1440 as the date of the invention. In the sazne year we have 
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two earlier testimonies (xiv. and xii.) worked into one (xviii,), to 
tlie cficct that printing was invented either by Gutenberg or by 
Fust or by Jenson. Testimony xix. (1492), which states that 
printing commenced at Mainz, is practically equivalent to xv. 
in 1494 and 1499 we have three German testimonies (xx., xxi., 
xxii.) as to Gutenberg being the inventor of printing ; these, however, 
come, not from Mainz, but from H(tidelberg; xxii. is given by a 
relative of Gutenberg, Adam Gelthus, and, as the latter resided at 
Heidelberg, it is clear that he was the real source of the other two 
Heidelberg testimonies (xx, and xxi.). Two years later, when Wim- 
pheling, the author of testimony xxi.. had left Heidelberg, he 
ascribed (xxv.) the invention of printing to Strassburg, tliough 
stating that Gutenberg was the inventor. I'estiinony xxiii. is 
recorded above to show the confusion that reigned in people's 
minds about 1 500 regarding the invention. We must add to these 
testimonies those of 1504 (xxvii.) and 1505 (xxviii,), which arc 
owing to J VO Wittig, a canon and tlie keeper ol the seals of the St 
Victor Cathedral, near Mainz, of which, according to its liber 
fraierniiatis, Gutenberg had been a lay memlXT. 

Thus the Helmasperger document, the two Indulgences of 1454 
and the 42-lin(‘ Bible tell us, that in the period from August 1430 to 
1436 the art of printing had commenced and been perfected at 
Mainz; but not a word is heard as to how it arose, or what its 
nature was. In the period from 1456 (if wc place Schoefier's 35- 
linc Donatus in this year) to 1468 various books were printed at 
Mainz witli colophons in wide the art of printing is proclaimed us 
a by-invention of printing; more esiiecjally as a new art; its 
mechanism is fully aescribc(l and said to be quite different from 
the mode of jijroducing books by means of the pen ; but, no one 
says that it was invented at Mainz, or mentions the name of a 
Mainz inventor. 

In the period from 1468 to 1505, however, wc have (i) several 
vague statements made m Italy and France as to the art of printing 
being known or practised or invented in Germany, statements 
which arose from the books and colophons published at Mainz; 
(2) one item of rumour in J472 that Gutenberg invented it near 
that town; (3) two Mainz statements, of and 1492. and one 
Cologne statement, of 1478, that it was invented atMamz; (4) three 
German statements, of 1492, 1494 and 1499, that Gutenberg had 
invented it; and (5) two Mainz statements, of 1504 and 1505, to 
the same effect. But it is to be particularly noticed that the 
stiitemcnts (2, 4, 5) , which speak distinctly of Gutenberg being the 
invtmtor, can be clearly traced to the St Victor Cathedral, tliat 
is, to Gutenberg himself and one of his relatives. 

Seeing then how slender the basis is for the assertion that 
printing was invented by Gutenberg at Mainz, that even this 
slender basis was not laid till fourteen years after contra* 
the art had been fully established and proclaimed diction ot 
in that city, and that it may be traced to Gutenberg Qntenberg^o 
himself, we cannot be surprised to find it promptly 
contradicted, not in Holland, but in Germany itself. 

This contradiction was made in 1499 (testimony xxiv.) in a 
Chronicle published at Cologne. To facilitate the understanding 
of this testimony it is divided above into eight sections. The first 
(taken from Hartmann Schedel's Chronicle, 1493), second, sixth, 
seventh and eighth are no doubt due to the compiler of the Chronicle, 
and must not be connected with the third, fourth and fifth, which, 
according to the compiler, are due to Ulrich Zell, a printer at Cologne, 
who had probably settled there about 1463, and had most likely 
learnt his art at Mainz, as he called himself " clericus moguntinus.^' 
As Zell’s testimony leaves to Gutenberg nothing but the honour of 
having perfected the art, various attempts have been marie to ex- 
plain away this account. As long as no typographically printed 
U 07 iatus had been found that could V>c fitted into Zell's account it 
was argued that he meant a Donatus printed from wooden blocks; 
and this argument is brought forward even at the present time. 
But a practical printer like Zell must have been able to express 
himself to that effect if he had really meant to say so; and, as 
block-printing was not less practised in Germany than in Holland, 
we could hardly a.ssume that blockbooks printed in Holland would 
have inspired the German inventor ratlier than the same books 
printed in Germany. That testimony xxxviii. speaks of a Donatus 
printed from wooden blocks may be ascribed to the notion arising 
at that time (c, Z533) that block -printing had given rise to typo- 
graphy. It has al^ been remarked that unless we take Zell to 
refer to a Donatus xylographically printed in Holland, the passage 
in the Chronicle would be contradictory, as it says in its first and 
sixth section that the art of printing was found first of all at Mainz 
about Z440, by a Mainz citizen, Junker Johan Gudcnburch, and 
then in its fourth that the art had already been found before that 
time in another place. But if the fourth section is read in accord- 
ance with its punctuation in the Chronicle itself, it says clearly 
that the ^ was found at Mainz, as aforesaid in the manner in 
which it is generally employed now, that is, more masterly, more 
artistic than in the Donaiuses printed in Holland. It has further 
been asserted that Holland in the Chronicle means Flanders; but 
the Chronicle is usually correct in geographical matters, and is 


TYPOGRAPHY 


1 Venit (comes), the present not the perfect tense (has come). 



[HISTORY 


524 TYPOGRAPHY 


tlierefore not likely to have pfone astray in this particular case. It 
has also been suggested that Zell most likely learnt his art in Fust St 
Schoefier's office and invented the passage to injure the reputation 
of Gutenberg, who had been their enemy. Finally it has been 
said that Zell did not suggest or write the passage at all; but it is 
hard to see how this can be maintained in face of the compiler's 
own statement to that effect. 

As, therefore, all these suggestions do not weaken or invalidate 
Lour^nt Zells testimony, we must see how far it harmonizes 
Cotter's with Other circumstances and the testimonies xxxiv. 
Claims. and xli.-xlix., which claim the honour of the inven- 
tion for Haarlem in Holland. 

Testimony xxxiv. (the Pedigree) is sufficiently clear as to the in- 
vention of printing at Haarlem, the supposed date and the name of 
its inventor. Testimonies xli. and xlii., though coming from Haar- 
lem, do not mention the name of the inventor. Hut xli. is a mere 
introduction destined for a complete book that seems to have been 
lost during the siege of Haarlem in 1573 before it was printed; 
we are, therefore, not justified in saying that Van Zuren did not 
know the name : xlii. may have omitted the name, because the 
publication of Van Zuren’s work was in contemplation at the time 
that it was written. That Guicciardini (testimony xliii.) in i5()6 
did not mention the name of the reputed Haarlem inventor cannot 
be considered as an indication that it was not known or had not 
yet been " invented " when he wrote, as hi.s accounts of the cities 
of the northern Netherlands are all rather meagre and for the most 
part derived from correspondence. He and other authors coming 
after him (testimonies xlv.-xlvii.) state that the Haarlem inventor 
had died before the art was perfected, and that thereupon hi.s .servant 
had brought it to perfection at Mainz. We do not find any such 
statement in Junius. The latter's account (xliv.), however, gives 
various particulars as regards the inventor and his invention. 
He begins by referring to the difficulty of vindicating the honour 
of the invention for Haarlem on account of the deep-rooted and 
general opinion that it took place at Mainz. He then mentions 
that Lourens (son of Jan) sumamed Coster resided at Haarlem 
" more than 128 years ago," and gives us to understand that in 
the year indicated by that phrase he invented the art of printing. 
Junius’s book was not published till after his death, in 1588. but 
its two prefaces arc dated 1575 (he died June 16, 1575), hence the 
number 128 is supposed to go back from the date when he actually 
wrote his account, which he is calculated to have done about 
1568. Thus we get the year 1440 as the supposed date of the Haar- 
lem invention, though, if we based our calculation upon the dale 
of the preface, the year 1446 or 1447 would have to be assumed. 
But, as Junius adds that Coster’s types were stolen by one of hi.s 
servants, who fled with them to Mainz, and, establishing there a 
printing-office, printed within a year’s timej in 1442, two books, 
he must, if this latter date is correct, have meant 1440. By 
testimonies xlix. and 1. we see that in the 17th century the date of 
the Haarlem invention was first put back as far as 1428, than to 
1420; and since then it has usually been regarded as 1420-1423, 
especially after it was discovered that the Haarlem wood where 
Coster is said to have cut his wooden letters was destroyed during 
a siege in 1426. 

The researches regarding the reputed Haarlem inventor have 
hitherto been made in an inadequately scientific manner, and it 
appears that, after Scriverius (1628) had pushed i)ack, in spite 
of Junius, the date of the invention to 1420-1428, he and 
later Dutch authors on the subject mixed up two Haarlem 
citizens (a) Lourens Janszoon, who never bore the surname 
Coster : he is proved to have been sheriff, wine merchant and 
innkeeper from 1404 to 1439, and to have died in the latter year; 
(6) Lourens Janszoon Coster, authenticated by official documents 
as a chandler and innkeeper from 1436 to 1483, leaving Haarlem 
in the latter year. The name of this person and some genea- 
logical particulars known of him seemed to agree with Junius’s 
account and the Coster pedigree. 

But recent investigations at Haarlem and elsewhere tend to 
show tliat there have been two, if not three, pcr.son.s of this name 
living at Haarlem about ihc same time. Though this superabund- 
ance of namesakes shows that van der Linde and those who accepted 
his conclusions were rather hasty in declaring L. J. Coster to be a 
myth, it is somewhat perplexing to the historian, and it would seem 
that the Ihitch people prefer to make speculations and guesse.s on 
this point, rather than search in «^me systematic way the original 
documents and registers from which they draw haphazard extracts. 
The result of the latest inquiries (so far as they may be called in- 
quiries) is that L. J. Coster, who would agree with Junius's account 
and the Haarlem Coster pedigree, was a member of a Christmas 
gild in 143O, is mentioned in the Haarlem registers as a dealer in 
candles and oil till 1454. and seems to have died before 1460 (see 
Fruin, De huidiqe stand van het Costervraaqstuk, 1906; Enschede, 


Laurens Jansz, Coster, 1904); so that his business as printer was 
probably continued by one of his relatives, and finally broken up 
about 1481, when the Speculum cuts are in the hands of Veldener. 

Junius's account of the Haarlem invention is based on three 
books: (i) a Dutch edition of the Speculum humanae salvationis; 
(2) the Doctrinale of Alexander Callus; and (3) the Tracts of Petrus 
Hispanus (Pope John XXI.). The first work, he said, was printed 
by Coster as a first specimen of his art, and it would seem from his 
words that the tradition believed it to be printed with wooden 
types; the second and third books, he declares, were printed at 
Mainz with Coster's types, stolen from him by his workman. Of 
the Hispanus Tracts no edition answering to Junius's description 
has as yet come to light. Of the Doctrinale and the Speculum we 
possess editions which fit into his account, though, of course, it 
will be impos.siblc to say whether any of the Doctrinale editions 
were printed at Haarlem or at Mainz. Various editions of the 
Latin grammar of Aelius Donatus, printed in the same types, 
link Junius's independent testimony regarding Haarlem and Coster 
on to that of Ulrich Zell, who declares in the Cologne Chronicle of 
1499 that editions of this school book printed in Holland were the 
models (prefiguration) for the printing at Mainz, which commenced 
about 1450. 

As the evidence for Haarlem’s claims has been obscured by 
various adverse and not always intelligent criticisms, and 
no less by imperfect and incorrect descriptions of 
the books on which they rest, we describe here, 
from autopsy, the type.s and books that have always been and 
still may be, on solid grounds, attributed to Coster, and 
which, for this reason, we continue to call Costeriana. 

The Costeriana — Xyloqraphic Printing. 

Of the Speculum humanae salvationis, a folio Latin blockbook 
(that is, an edition printed entirely from wooden blocks) must 
have been printed several years before 1471, consisting, like the 
later tyi>e-prinled Latin editions, of at least 32 sheets =. 64 leaves, 
all printed on one side of the leaf only, alternately on the versos 
or rectos (therefore 64 printed pages). The sheets were, no doubt, 
arranged in the same number ot quires (a“ for the preface; bed,' 
29 sheets for the text) as in the later editions; the first leaf 
was perhaps blank, the preface occupied the leaves 2 to 6, and 58 
leaves remained for the 20 chapters of text, each occupying two 
opposite pages of two columns each. We may further assume 
that the upper part of each printed page of the text was occupied 
by one of the woodcuts, which we know from the later editions, 
and which arc divided each into two compartments or scenes by 
a pillar, with a line or legend below each compartment explaining, 
in Latin, the subject of the engraving; and that underneath the 
w’oodcut was the text, in two columns, corresponding to the two 
divisions of the engraving above. 

This blockbook has already been alluded to above among the 
Netherlandish blockbooks, but we give here further details, as 
various circumstances make it clear that it was the work of the same 
(Haarlem) printer who issued the other editions of the Speculum, 
together with the several incunabula described below, and to whom 
a Haarlem tradition ascribes the invention of printing. 

All the speculum editions which concern us contain so far as we 
know, 29 chapters. But previous to the above blockbook another 
one of more than 29 chapters (may be 45, like most of the MSS.) 
must have existed, as may be inferred from Johan Veldener 's 4to 
edition of a Dutch version of the Speculum, published in 1483, 
in which all the 58 blocks of the old folio editions reappear cut up 
into 1 16 halves to suit this smaller edition, besides twelve additional 
woodcuts for three additional chapters (the 25th, 28th and 29th) 
not found in any of the old folio editions. As these additional 
woodcuts appear to be also cut-up halves of six larger blocks, 
they point to the existence, at some earlier period, of a folio 
edition (xylochirographic or xylographic ?) of at least 32 chapters, 
at present unknown to us. 

Of the blockbook as is here assumed we know now only zo 
sheets or 20 leaves, which, in combination with 22 sheets or 44 
typographically printed leaves, make up an edition, called, on 
account of this mixture of xylography and typography, the mixed 
Latin edition. These twenty xylographic leaves are (counting 
the 0 leaves of the type-printed preface) 7 + 20, 8 + 19, 10 + 17, 
n •+ 16, 12 + 15, 13 + 14 (in quire &); 22 + 33, 23 -j- 32, 27 + 28 
(in quire c); 52 + 61 (in quire e). 

Copies of this mixed Latin edition still existing: (z) Bodleian 
Library, Oxford (Douce collection, 205), perfect; (2 and 3) Paris 
National Library, 2 copies, one perfect, the other wanting the first 
(blank) leaf; (4) John Hylands Library at Manchester (Spencer 
collection), wanting the first (blank) leaf; (5) Colonel Geo. Lindsay 
Holford, London, wanting the first (blank) leaf; (6) British Museum 
(Grenville collection), wanting the leaves i (blank) and 2Z (this 
being supplied in facsimile) ; (7) Royal Public Library at Hanover, 
wanting the leaves Z9 (xylogr.) and 24 (typ.), but having duplicates 
of the (xylogr.) leaves Z5 and 28; (8) Museum Meerman-Westreenen, 
the Hague, wanting the leaves i to 36, and portions of the text oi 
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leaves 37 and 38; (9) Berlin Koyal Library, wanting the leaves i 
(blank), 58, 59,* 62, 63, O4, while in place of the (xylogr.) leaves 52 
and ()i it has the same (type- printed) leaves of the second Latin 
edition; several of the other leaves are bound in a wrong order; 
(10) Pembroke library at Wilton House, wanting the leaves i to 7 
and 64, while the leaves 9+18 have been supplied from the second 
(type-printed) Latin edition; (ii) Copy, representt^l now by the 
leaves 15 4- 28, which appear as duplicates in the Hanover copy 
(above, No. 7); (12) OUley (Invention of Printing', p. 2S7) mentions 
another copy as having belonged to Mr Singer, which wanted three 
or four leaves, but has since been taken to pieces and dispersed. 
See further Holtrop, Cat, bibl. Hag. 560; idem, Mon. typ. p. 22 
and facs. pis. 20, 21; Bernard, Orig. i. 13 sqq.; Sotheby i. pi. 
xxxii.; Campbell, Ann. No. 1570 (who wrongly states tliat the 
two copies in the Paris National Library belong to the unmixed 
(Latin edition). 

Efforts have been made from time to time to account for the 
unusual mixture of xylography and typography in this one book, 
and to assign a date to it and the other editions, with the further 
view of asicertaining the date of their printer, as for him the honour 
„ - «)f the invention of printing is claimed. Bernard (1853) 

* was uncertain as to the chronological order to be as-signed 
to the various editions, but, without stating his reasons, concluded 
that at least six or seven must have bcjen issued, and that the 
xylogyaphic leaves of the mixed Latin (his edition A), are the re- 
mains of a first complete, entirely xylographic edition. As there 
is a close resemblance between the letters of the xylographic and 
typographic texts, and both texts agree, with a few exceptions, 
word for word with the corressponding texts of the other Latin 
Ottlev edition (which being, wholly typographical, is called the 
unmixed Latin), Ottley in 181O concluded that the xylo- 
graphic pages were facsimiles from tho.se of the typographically 
printed unmixed f..atin edition, which the publisher caused to be 
made after having lo.st, through .some accident in his office, not 
only these sheets already typographically printed, but also his 
types. In support of this theory he pointed to some d('fects or 
breakages in the pillars, dresses, &c., of the woodcuts of the xylo- 
graphic page.s which he did not find in the same woodcuts in the 
unmixed Latin edition; so that he thought the latter must be the 
first edition. Secondly, as the scrolls in the last vignette (Daniel 
interpreting the handwriting on the wall) are black in the Inglis 
copy of the unmixed Latin edition, but white in all the copies of 
the mixed Latin and the other editions, he concludetl that the former 
must have been printed before the woodcutter ha<l cut away the 
piece of w'ood which produced the black scroll, which was to him 
an additional proof tliat the unmixed Latin edition was the first. 
These theories were adopted by Sotheby in 1858 and again by 
Schreiber in two treatises on xyolography (in Cmtralhl., 1895, 
p. 20 sqq.; in the Gutenberg-Festschrift, CentralbL, 1900, p, 46 sqq.; 
and in his Manuel de la gravure sur hois, 1902, iv. 114 sqq., vii., 
pis. 48, 49, viii. pis. 79, 80). The latter author is of opinion that 
xylograpiiy was not employed for the multiplication of books till 
about 14O8-1470, and that about that time printing with movable 
metal types was almo.st unknown in the Netherlands. Hence, he 
thinks that the woodcut illu.strations in the various editions of 
the Speculum were printed somewhere in the Netherlands, and the 
.sheets afterwards sent to Germany, mo.st likely to C'ologne, for the 
purpose of having the texts added by typography. 'J'hese pro- 
ceedings, he fancies, were successful twice, once with what he calls 
the first (unmixed) Latin, secondly with the first Dutch edition, 
but on the third return journey a part of the material of the second 
(mixed) Latin edition, that is the ten sheets in question, all packed 
in one parcel, were lost, and the publisher, in a hurry to sell his 
copies, had these sheets replaced by xylography. 

As a careful examination of the mixed Latin and other editions 
clearly shows their real condition and the order of their issue, we 
do not discuss Schreiber's improbable theories. As to those of 
Ottley and Sotheby, some of the lines which they regarded as broken 
in the copy or copies of the mixed Latin edition which they examined, 
are intact in other copies of the same edition, so that no reliance can 
be placed on these defects and breakages, which are clearly due to 
printing from wooden blocks, a process which admittedly causes 
more tlefecfs in the impressions than printing from types. Of the 
black and white scrolls we speak below. 

It is to bo noticed first of all that the legends underneath the 
woodcuts are in Latin, so that they were no doubt engraved for a 
Latin edition. But, unless we take the twenty xylographic leaves 
as remains of a complete xylographic edition i.ssued (at Haarlem) 
before the invention of printing, there would be no Latin edition to 
connect the woodcuts with in the first instance, as the primitive 
types and workmansliip of one, if not two, of the Dutch editions 
described below show that these must have been printed before 
the 44 type-printed leaves of the mixed Latin edition, and also before 
the wholly type-printed unmixed Latin edition, the types of which 
are new and far better cast. 

Incidentally, this fact that the types of the mixed Latin edition 
are later than those of the Dutch cdition.s disposes also of another 
theory favoured by some authors, viz. that during the progress 
of the xylographic edition its printer invented the movable type, 
and thereupon stopped his xylographic work to complete the book 


by means of type, so that in this mixed Latin edition we were to 
sec the transition from xylography to typography. 

Thu priority of the xylographic over the typographic leaves 
is proved by the Pembroke (No, 10) and Berlin (No. 9) copies. In 
the former ihe third sheet of quire b (•= the leaves 9+1^ with the 
figures 5, 6 and 23, 24), the only type- printed sheet in this quire 
in the other copies (i to 7 and 9), is not the same as in the other 
copies, but belongs to the uiimixed or second Latin edition.^ 

A somcwliat similar, but still more important manipulation we 
observe in the Berlin copy, in wliich the fourth sheet of quire e ( -• the 
leaves 52 and fii), the only xylographic sheet in thi.s ejuire in the other 
copies, is replaced by tht* corre.sponding type-printed sheet of the 
unmixed or .second T-atin t'dition. 

All this makes it clear that the printer of the Speculum, some time 
after having become a type-printer instead of a block-printer, 
replaced graduallv (or by one operation), forty-four xylograpliically 
printed leaves 0/ his first edition by typtj-printed leaves, for the 
purpose of i.ssuing the Latin edition, now known as the mixed Latin 
edition; then, at a later stage, prepared a new Latin edition, wholly 
printed in movable type (now known as tlie unmixed Latin edition), 
and afterwards used sheets of this latest edition, not only to replace 
more of his old xylographic sheets (as in the Berlin copy), but even 
(as in the l^enibroke copy) some of the forty- four .sheets which he 
had printed (evidently for no more copi(‘s than he calculated to have 
left of the old xylographic stock), in the first instance, for issuing 
the mixed Latin edition. We shall sec below that he proceeded in a 
somewhat similar way in completing copies of his Dutch editions. 

Hence the se(|ucnce of the Latin editions was thus: (i) The 
xylographic edition of ^>4 (?) or more leaves in 29 (?) or more chapters, 
of which we have only 20 leaves remaining, wliich was is.sued before 
the invention of printing with movable types, and was probably 
preceded in its turn by a xylographic or xylo-chirographic edition 
of at least 32 or more chapters; (2) another issue of 20 leaves of 
the preceding edition, in combination with 44 typographic leaves 
(the mixed Latin edition) printed for the purpose of replacing the 
corresponding xylographic leaves of tlie preceding edition, considered 
unfit lor further publication, or discarded for other reasons; (3) ihe 
wholly typographically printed edition known as tlie unmixed Latin 
edition. 

This clear sequence of the Latin makes it easy to explain that of 
the other editions of the Speculum. 

Typogra phic Pri nti ng. 

(Speculum type 1). First edition of a Dutch tran.slation of the 
Speculum, with the title Spieghel dor menschliher behouUenisse, 
hitherto called the first, or the unmixed . Dutch edition, or the Dutch 
edition in one fount of type. First issue entirely printed in type i. 

Judging by this and the third, the editions of the Dutch version 
of the Speculum must have had the same number of sheets, arranged 
(woodcuts and text) in the same way, as the mixed and unmixed 
Latin editions, witli the exception of the preface, which required 
only 2 sheets (- 4 leave's). Hence complete copies consist of the 
quires a“ (prefatory matter), bed"^, = 31 sheets or 62 leaves. 

Holtrop, who gives a facsimile of one of its pages (Mon. pi. 22), 
regarded this edition as the last of all the Speculum editions, because 
he thought the type to be identical with that employed for the 
other editions, only here more used up. Bernard, however, saw 
that it was a different fount, and there can be no doubt that it is; 
it differs in form and si/e Irom Speculum type 2 as well as from type 
3, though it has all the characteristics and the family likeness of 
the two. Most of the letters might even be regarded as identical 
with those of tyjie 3, if they were not slightly smaller. That it 
looks old and battered seems to be owing to bad ink having been 
used for the printing; it was, however, badly engraved and badly 
cast, for not one line in the book runs straight. For this reason 
alone this edition is to be placed before the next two, which are 
printed with a belter type, especially the third. There are, however, 
more reasons for doing this. First of all, leaf 4O (with the figures 
83 : Semey, and 84 : Hex amon) of Lord Fembroke’s copy belongs 
to the 3rd edition (in Speculum type 3), so that the present 
edition, to which the Pembroke copy belongs, must have existed 
earlier. It appears from Holtrop'wS facsimile (Mon, pi. 22) that 
leaf 4O was duly printed in type i like the other leaves of this 
edition. But the leaf 46, from which he took his facsimile, is an 
isolated one which found its way into the Meerman Museum at the 
Hague, but is wanting in the copy of the Communal Library at 
Lille, Hence this particular leaf is, perhaps, a cancel meant lb be 
replaced (in the Lille copy) by another one of the 3rd edition, as 
in the Pembroke copy. The corresponding leaf of this sheet (33, 
with the figures 57 : Cristus fieuit, and 58 : Jeremias) is wanting in 
the Pembroke copy, so that we can obtain no further information. 
Another reason lor placing this edition before the 3rd is found in 
the Haarlem copy (No. 5), the leaves 24 + 27, 25 -f- 26 of which 
also belong to the (3rd) edition, and were apparently meant to 
replace in that copy the corresponding leaves of this edition, which 

^ The Pembroke copy has this additional peculiarity that these 
leaves 9+18 consist each of two separate slips, one having the 
engraving, the other the text, the latter being pasted on to the 
bottom part of the former slip. 
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may have been lost, or the stock of which had become exhausted. 
Similar manipulations wo have noticed al>ove, ty|)e-printed leaves 
having bron used to rqdace earlier xylographic leaves, and again 
below in the 3r(l edition leaves of another edition are found. 

Hence we must distinguish between at least three issues of this 
edition ; the first, with the whole text printed in Speculum type i ; 
the second, with sheet 46 of the 3rcl Dutch edition; the third, with 
the leaves 24 to 27 of the 3rd Dutch edition. Copies of the first 
issue ; (1) Communal Library at Lille, wanting the leaves 33 and 46 
(which latter arc probably nowin the Mcerman Museum at the Hague), 
and showing several peculiarities; ’ (2) Haarlem Town Library 
(No. 4), wanting the leaves 2 and 3, besides the woodcuts (figures 
7, 8 and 21, 22) belonging to the leaves 8 and 15. The sheets of 
this copy have all been cut up into halves, mounted on other larger 
sheets, and so bound in one volume, together with a copy of the 
L.ihef Alexandri Magni, printed at Utrecht by Ketelaer and Dc 
Leempt, and of Pet. Scriverius' Laurerrans, both mounted in the 
same way. There is no rubrication. Second issue : (3) Lord Pem- 
broke's copy, wliich was completed by leaf 46 of the 3rd Dutch 
edition. Besides wanting the original leaf 46 in type 2, this copy 
also wants the leaves 32, 33, 54 and 55. It shows, moreover, these 
peculiarities, that on the recto of leaf 7 anrl the verso of the corre- 
sponding leaf 16 (therefore, on the verso of the third sheet of quire b) 
are illegible sets-off of the texts of two other pages, or, perhaps, they 
are faulty impressions of the leaves 8 and 15, which, in the Haarlem 
copies, seem to be reprints. Third issue : (4) Haarlem I’own Library 
(No. 5), wanting the leaves 20 -|- 31, 21 -f- 30, 22 -f 29, 23 -f 28, 
while its leaves 24 + 27, 25 + 26 belong to the third (formerly called 
second) Dutch edition (in Speculum type 3). It has, moreover, 
this peculiarity that the fourth sheet of cjuire 6 ( = the leaves 8 -f- 15, 
with the figures 7, 8 and 21, 22), consists of tw'o separate slips of 
paper, one containing the impression of the engravings, the other 
that of the text, the latter slip being pasted on the former, while 
underneath the figures 7 and 8 are still visible the blind impressions 
of the two top lines (on the corresponding leaf evTn 3 lines) of the 
old discarded letterpress. Seeing that the other copy at Haarlem 
has the text of these leaves, but not their engravings, it would seem 
that the letterpress had failed, that is, it had been imiiressed on the 
)er without its having been inked- 

t is clear from all these manipulations in the copies of this edition, 
that its printer was inexj)erienced ; moreover, considering its defec- 
tive type, &c., it is nece.ssary to give it precedence to all the other 
types and to place this edition immediately after the xylograpliic 
edition. 

{Speculum type 2). — Second (?) edition of the Dutch version of 
the Speculum, at present only known from one sheet (the 26lh) the 
two leaves 49 (with the figures 89 : Xpus crucifixus and 90 : Inventores 
artis) and 60 (with the figures iii : Exiius ione and 112 : l.apis 
reprohatus ) , that is, the third sheet of quire e, found in all the existing 
copies of the Dutch edition (in the Speculum type 3), called the 
mixed Dutch edition, on account of its having these two leaves, 
printed in a different type, bound up with the others. 

The type (on which sec Holtrop, Mon, pi. 19, and Ottley, Inquiry, 
i. 249) used for these two leaves is slightly smaller than the Speculum 
type 3, and differs from it and from Speculum type i in several 
respects, though there i.s a great family likeness between all three. 
We place it before type 3 because the letters ba, be, ha. he. ha, ho, pe, 
p8, ve, &c., are cast in pairs on one body of type, which combinations 
appear no longer in type 3. Moreover it looks so primitive, uneven 
and used up that its proper place would almost seem to be before 
Speculum type i, although tnc latter's uneven, w’obbling condition 
suggests its priority. Further, its look and *' ductus littcrarum " 
bear such a singular likeness to the VcUla type (mentioned below) 
that it seems reasonable to place it as near to that type as possible. 
Under ordinary circumstances these two leaves might be regarded 


^ The fourth sheet of quire h (leaves 8 and 15) consists of two 
separate slips of paper, one containing the engravings, the other 
the text, the latter being pasted on the former. The fifth sheet of 
quire c (« leaves 23 and 28) is in the same condition. But these 
slips are not, like the former, pasted one on the other, but the pieces 
of leaf 23 are pasted on a small, apparently old, slip of paper, another 
newer piece of paper having been pasted on to the outer margin 
to strengthen the old piece. The slips of leaf 28 are pasted together 
by a slip of modern paper on the back, from which it would appear 
that they had been left loose when the volume was issued. Further 
the 7th or centre sheet of this same quire c (leaves 25 and 26) is 
bound wrongly in the place of the first sheet of quire d (leaves 33 
and 46), which is wanting in this copy, so that leaf 25 follows after 
leaf 32, taking the place of the missing leaf 33, while leaf 26 follows 
after leaf 45, taking the j>lace of the mi.s.sing leaf 46 (now at the Hague). 
But on leaf 25*, which should be blank, is an impression of the text 
belonging to leaf 62*, but not of the figures (115, iiO), while on leaf 
26, which should ali^ be blank, is now the text belonging to leaf 
47, but without its figures (85 and 86). Hence the text of these 
pages (62* and 47**) occurs twice in this copy, first on the leaves 25* 
and 26^, and secondly in their proper place. These peculiarities 
seem to show that the letterpress was pnnted first, and that in this 
caee a mistake was made in the first instance, but discovered when 
the figures were printed. 


as later impressions for completing the edition in which they occur. 
Ottley and others regarded them as replacing earlier leaves which, 
by some accident in the priniing-oificc, had got lost or spoiled. But 
why should a printer use an old, quaint- looking type for printing 
and reprinting, with differences, one s^eet for a book which he had 
printed entirely with a new and better type employed for many 
other works ? We rather assume that the leaves are the remains 
of a complete (the second Dutch ?) edition in Speculum type 2 and 
were used on this occasion as substitutes for the two correspond- 
ing leaves of the third edition, which had become defective or 
momentarily unavailable. 

Differences in the text of the second column of leaf 60 between 
Meerman's copy and the Spencer Rylands and (Ensched6) Crawford 
copies (see Meerman, Origg. typ, i. 121, note cl., and facs. on pi. 
vi. 3rd div.; also Holtrop Mon, pi. >9, sec. col.) point to another 
edition printed in this same t)q)c. We therefore distinguisli between 
one edition represented by the Mcerman-Westreenen copy, and 
another represented by the two other copies, without being able to 
say which of the two is the earlier. 

No other trace of this type has hitherto been found, but as it 
looks old and used up, it seems reasonable to suggest that it must 
have been employed not only for printing one or more editions of 
the Speculum, but for other books not yet known to us. Jt bears 
a singular likeness to the Valla type mentioned below, and some 
of the capitals .seem almost identical. 

(Speculum type 3). — (i) The (second, or third, but) first type- 
printed Latin edition of the Speculum, or rather of 22 of its sheets 
(= 44 leaves), printed on one side only, in a type which is newer, 
and therefore later than the above typos i and 2, and, for that reason, 
here called Speculum type 3. It has hitherto been called the 
Speculum type, as it was thought that all the editions of the Speculum 
were printed in one and the same type; type i being considered 
identical with 3, while of type 2, regarded as a stray one, no account 
was taken. The 22 type printed sheets of this edition are only found 
in combination with the 10 sheets (20 leaves), printed entirely 
(figures and text) from wooden blocks, described above; and the 
edition so made up is, on account of this mixture of xylography 
and typography, called the mixed Latin edition. The type printed 
leaves are i (blank) +6, 2 -f 5, 3 + 4 (quire a, preface); 9+18 
(of quire &); 21 + 34. 24 -h 31, 25 4- 30, 26 + 29 (of quire c); the 
whole quire d (leaves 35 -1- 48, 3C -f 47, 37 -f 46, 38 + 45 > 39 -f 44» 
4^ + 43* 41 + 42); *ind the leaves 49 4* 64, 50 -f- 63, 51 4- 62, 
53 + 60, 54 4- 59, 55 4- 58, 56 4 - 57 of quire e . The copies of 
tliis edition, still in existence, with all the particulars related to them, 
have been enumerated above. 

(2) The third (hitherto called the ^^cancf) Dutch vcHtion; also called 
the mixed Dutch edition, or the Dutch edition in two types, two of 
its leaves (49 and 60] being printed in a cliiferent type (see al)Ove, 
Speculum type 2). This edition is arranged in the same way as 
the first and second, and consists therefore of (>2 leaves. Copies ; 
I. John Rylands Library, Manchester (Spencer collection), perfect; 
(2) Lord Crawford's library, perfect; (3), Museum Meerman, the 
Hague, perfect; (4) Geneva Public Library. 

(3) The (third, or fourth, l)ut) second type-printed Latin edition, 
usually called the unmixed I-atin edition, it being printed throughout 
in one type (3). It contains 64 leaves, printed on one side and 
arranged in the .same number of quires as the mixed Latin edition. 
But under figure 100 (column 100) it has a line (5th) whicli is wanting 
in the first (mixed) Latin edition, and the final v/ord of line 4 is 
correctly printed corporali, not spirituali as in the mixed Latin. 
Moreover, line 10 in col. 104 has the final word egipti, wliich is want- 
ing in the mixed Latin, and line 6 in col. 62 has the correct final 
word terrestris instead of celestis as in the mixed Latin. (See also 
Holtrop, BRH. 56 1 ; Sotheby, i. 145; Bernard, i. 17; Facs. in 
Holtrop, Mon. pis. 17, 19; Sotheby, i. pis. xxix. and xxx.) Copies : 
(i) The Hague, Museum Meerman Westreenen, wanting the first 
six leaves of the preface. A separate impression of the engraving 
(Semey maledidt -f Rex amon) of leaf 48 is pasted on the lower part 
of the same cut, which had been printed with the text in the first 
instance, but defectively (Holtrop, Mon. p. 20, and pi, 17); (2) 
Florence, Royal National Library, formerly in the Fitti Palace, 
wanting the first (blank) leaf and having also a separate impression 
of the engraving of leaf 48, but here the text seems to have failed 
and i.s pasted on the engraving; (3) Stuttgart, Landesbibliothek, 
wanting the first (blank) leaf; (4) Munich, Hofbibliothek (pressmark 
Xyl. 4 to, No, 37>, wanting the first (blank) leaf; (5) Vienna, Hof- 
bibliothek (pressmark Inc. 2D 19), wanting the first (blank) leaf; 
(6) [John B. Inglis, bought bv Mr Quaritch, and now in] the Lennox 
library; (7) Haarlem, Town’ Library (No. 8), wanting the preface 
(leaves i to 6) ; (8) Brussels, Royal Library, wanting, besides tne first 
(blank) leaf, the second and third sheet of quire b (leaves 8 4- 19* 
9 4- 18), and the second half of the fourth sheet (leaf 31) of quire c; 
(9) Hanover, Royal Library, wanting 18 leaves, that is, the first 
four, and the whole quire d (leaves 3*^ to 48) ; (lo) Munich, University 
Library (pressmark Xyl. 10), wanting the lour leaves t (blank), 
54, 55 and 59. In this copy Schreiber (Centralhl, 1805, p. 208) 
discovered the date 1471, in old arabic numerals in rubrics, under- 
neath the blind impression of some line after the last Kne of the 
Prohcmiiim. The date is repeated by a hand of the x8th century, 
in modern arabic numerals, underneath the old date, by way of 



HISTORY] 


TYPOGRAPHY 


explanation; (ri) Library of the Royal Gymnasium at Freiberg in 
Sachsen, where the 14 leaves of quire c are said to be preserved, 
but which in June 1008 could not be found. 

In the Florence, Munich (University Library), Vienna and (Inglis) 
Lennox copies, all four belonging to this (unmixed) Latin edition, 
the three scrolls on the last vignette of the book (over col. 116), 
repre.senting Daniel before Belshazzar, and the “ handwriting on 
the wall," appear black (see Sotheby, Prineipia typogr* i. pi. xxx., 
xxxvii., xxxviii.), but blank in all other copies of this and me other 
editions. From this fact some authors have concluded that the 
unmixed Latin edition, here called the last, was, in reality, the first, 
as the black scrolls show that the pieces of wood which caused these 
black impressions had not yet been cut away when the copies were 
printed off. But as its type and other circumstances connected 
with this unmixed Latin edition make it impossible to regard it as 
the first, we have to look for another explanation of these black 
scrolls. First of all, scrolls, especially scrolls proceeding from the 
mouth of some individual, were already common in the pictures 
or illustrations of the manuscript- and block-printing periods, just 
as they are now. They were then, as they are now, intended in all 
cases to convey to the reader some memorable saying, quotation, 
inscription or motto. As black scrolls, therefore, could nave had 
no object, wc should have to as.sume that the practised engraver of 
the Speculum had prepanid this last engraving carelessly and only 
saw his mistake after some* copies had been printed off, which yet 
he allowed to pass into circulation. In some copies the Bible words 
Mane ihecel pnares have been written in the blank scrolls, as was 
to be expected; other copies va^ this by adding the Latin inter- 
pretations, numerus, appensio, dwisio. Hut in one of the Haarlem 
copies the scrolls have been coloured yellow with a brush, and it 
would seem that to some such operation the black scrolls arc due; 
the colour in none of the impres.sions looks exactly like that of the 
vignette. It is, however, more than probable that, for some purpose 
or another, some of these scrolls were intended to be black, and that, 
while they were printed, something was placed in the block in the 
hollow of the scrolls to produce a black impression. 

Sotheby, in his Prineipia typogr. p. 178 sqc)., calls attention to 
an imitation of this Speculum vignette by Jacobus de Breda, who 
began printing at Deventer about 1483. This imitation (having 
one scroll which proceed.s from the mouth of a figure supposed to 
rejircscnt Jacobus himself) he u.scd for the first (?) time in Matthaei 
Hos.si Sermo, c. 1401, the scroll being blank. Hut when he uses 
the engraving for the second (?) time, in P. Ovidi Naso, metamor. 
Liber Secundus, c. 1403 (copy in the Cambridge University Library), 
his name, " Jacob’ dc Breda," appears in the scroll (upside down 
when reading from right to left). A third time the vignette appears 
in his edition of Pub. Ov. Nas. Metamor phoseos lib, tertius (copy in 
the (Cambridge Library) with his name in the ordinary way. A 
fourth time it is on the title-page of Seneca de quatluor virtutihus, 
c. 1495 (also in the Cambridge Library), with the name “ Seneca " 
in the' scroll. Sotheby shows that it occurs a fifth time on the title- 
page of a Donatus published by J. dc Breda, again with his name 
in the scroll. A sixth time (says Sotheby) the engraving occurs 
on the title-page of a tract Dominus que Pars, again with his name 
in the scroll. And finally (says Sotheby) it is on the title-page of 
Secunda Pars Doctrinalis Alexandri, with tlic date 1511 and the 
name " JoAnes Bergis ” in the scroll. Seeing then the use made of this 
imitation till 1311, Sotheby, not unreasonably, suggests that the 
original scroll in the Speculum was from the beginning meant to 
contain the name of the printer (the inventor of printing). Sec 
also Dibdin, Bibliographical Decameron, ii. 285-296, One thing 
seems certain, the scrolls in the Speculum were not intended to be 
black in all cases, but to contain something or other, and not always 
the words Mene, &c., as in that case it would have been as easy for 
the engraver to cut them on the block as any other words or figures, 
pillars, &c. The printer probably wished to leave the choice to his 
purchasers. Incidentally the use made by Jacobus dc Breda of his 
scroll points to his having been aware of the use for which the original 
scroll, which he imitated, was intended; and as the printer of the 
Speculum was undoubtedly the first printer of Holland, it is not 
improbable that Jacobus learnt his craft from him. 

The above descriptions and explanations, based on biblio- 
graphical and typographical faciSi deal exclusively with the 
editions and issues of editions of the Speetdum now known to us. 
They by themselves make it clear (i) that their printer began as 
a xylograpker and block-frinter; (2) that the six editions which 
he published of this one work cannot be placed later than 1471, 
as this date is written in a copy of the latest of them; (3) 
that, for the printing of his five type-printed editions (Dutch 
and Latin), he manufactured no less than three different 
types. 

When round these editions and types we now group the various 
other incunabula which must be ascribed to him, as being primted 
with the same types or others related to them by a striking family 
likeness and other circumstances, we obtain the following 
sequence for this printer's work, 


A.— TAtf Xyhgraphic Period, 

1. One or two folio editions of the Speculum in Latin, printed 
(pictures and text) from wooden blocks, and consisting most likely 
of 32 if not more chapters, but of which only ten sheets (twenty 
leaves), and six separate woodcuts (cut up into twelve halves, for 
the Veldener4to edition of 1483) have come down to us. Of one of 
these xylograpliic editions, at least of ten sheet.*? of it, three i.ssucs are 
known to have been made in combination \/ith type-printed leaves 
(sec below). 

2. As various circumstances compel us to regard the printer of 
the Speculum as having been a xylographer before he invented 
printing with movable types, it is necessary to mention here a small 
block of wood which is known to have been prcwscrvcd for nearly 
300 years at Haarlem as a remnant of Coster’s printing-office. On 
it is engraved part of an Horarium; its first lines beginning with 
Servu[m]tuum in pace Quia viderunt oculi mei Salutare, &c. , of the hymn 
of Simeon. About 1 628 it was in the posses.sion of Adriaen Rooman, 
jirinter to the Haarlem Corporation, who had obtained it from one 
of Coster’s descendants, a man of great age. Rooman gave it to 
Dr Johan Vlasveld, of Haarlem, at whose death, in i()84, it came into 
the hands of his children; in 1734 it was bought by Jan Maas of 
Haarlem, who left it at his death to his son-in-law the Rev. Jacobus 
Mandt, a pastor at Gorinchem; at whose death it was bought by 
Jacobus Koning, the well-known author on the invention of printing, 
and after his death it was acquired by the Haarlem Town Library, 
where it now is (see A. de Vries, de uitvinding der Bockdrukkunst, 
1802. p. 35). 

B. — Printing with Movalde Metal Types, 

Type L, also called the A becedarium type, with which were printed : 
(i) The Abecedarium, 4 leaves, i6mo, on vellum, now preserved at 
Haarlem (Town Library), where M. Joh. Enschede discovered it in 
1751, in a MS. Breviarium of the 15th century; (2) an edition of 
Donatus, 31 lines, 410, two vellum leaves, printed on one side, dis- 
covered in 18,14, in the ancient binding of a Dutch Book of Hours, 
printed at Delft in 1484; it is now pre.scrvcd in the Hague Royal 
Library. 

Tyjie IT. (Speculum type 1 ; see p. 525; hitherto erroneously 
regarded as identical with Speculum t;^c 3)': (1) First Dutch edition 
of the Speculum, of 31 paper sheets (62 leaves) printed on one side, 
folio, hitherto known as the first or unmixed Dutch edition. Two 
issues : (a) printed entirely in this type, represented by copies at 
Lille and Haarlem (No. 4) ; (h) having some of its leaves replaced 
by leaves of the third Dutch edition, represented by the Pembroke 
and Haarlem (No. 5) copies. (2)^ An edition of Donatus, 28 lines, 
4to; two vellum lea.vcs in the Haarlem Town Library, found pa.sted 
in the original binding of an account book of 1^74 of the cathedral 
of that town, in which an entry tewSliru!.s that tins account- book was 
bound by ConicUs the bookbinder, whom Junius asserts to have 
been the servant of IwOurens Janszoon Coster (Meerman, Grig, typ. 
Tab. VJ.*). (3) Another Donatus of 28 lines, two leaves of which 

are in the Haariem Town Library, and were discovered in the original 
landings of account-books of the Haarlem Cathedral Church of 
1470, al.so bound by " Cornclis the bookbinder." Fragments of 
this same edition are also in the Paris National Library, and in 
various other public and private collections. (4) Donatus, 28 lines, 
4to, one vellum leaf, in the Hague Royal Library (BRH. 2; Ca. 612; 
lioltrop, Mon. j)!, 13), di.scovcred in the binding of a book belonging 
formerly to the Sion Convent at Cologne containing several treatises 
printed by Ulrich Zell, one being dated i4()7. (5) Donatus, 30 lines, 

^to. Two unrubricated vellum leaves in the Cambridge University 
Library (Inc, 4. E. i.i), discovered in the binding of a copy of 
J. Mile's Reportorium, Louvain, 1475, now also in the same library. 
I'he first leaf contains the chapters xiv. ii to xvi. 4, the second 
chapters xxvi. 6 to xxix. 10. The text is abridged, having amahamus, 
batis, bant, See., where other editions have amabamus, amabatis, 
amabant, S:c, (0) Donatus, 30 lines, abridged edition, 4to, one 
unrubricated vellum leaf, cut into halves. Wrongly described 
by Holtrop (BRH. 5) and Campbell (614) as part of No. 7 (below). 
(7) Donatus, 30 lines, 4to ; two rubricated vellum leaves, in the 
Paris National Library (Van Praet, Velins, No. 8; now 1040). (8) 

Donatus, 30 uneven lines, 4to. Two rubricated vellum leaves, in 
the Hague Royal Library (BKH. 3; Ca. 614). (9) Donatus. 30 lines, 
4to. Two vellum leaves in the Haarlem Town Library, discovered 
I in 1750 by M. Joh. Enschede at Haarlem in the binding of a MS. 

I (Handvesten . . . van Kennemerland, 133^ Z 477)* (xo) A liturgical 
I book, containing rules for saying Mass, in i6mo (12 lines to a page 
fHoltrop, Mon, pi. 14], 2 vellum leaves, pp, 3-0), in the Brussels 
Royal Library, (zi) Alex. Galli Doctrinale, on vellum, 32 lines, 

* The present writer is certain that Speculum type i differs from 
Speculum type 3 in size, and somewhat in form too. But he is 
still uncertain whether the Donatuses (2 to 7) here enumerated are 
in the same type as the first Dutch Speculum, though he travelled 
twice to the places where they are preserved to examine them. 
It would seem that the Donatuses are in a different type, more 
compact, regular and better cast than that used for this edition oi 
the Spec%dum, But if there is any difference between the types 
it is so minute that it is wellnigh impossible to detect it. 
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4 to; one leaf and fragment of a second, in the Ghent I'niversity 
Librar}^ (Res. 1400). (12) Alex. Galli Doctrinale, on vellum, 32 
lines, 4to. Two loaves (forming one sheet) in the Cologne Town 
Library.’ 

Type 111. {Spccnlum type 2) : (i) Second Dutch edition of the 
Speculum, which probably con.sisted of 31 pa])er sheets (62 leaves) 
printed on one side in folio, like the first and third. Only known 
from one sheet (leav es 49 and (>o) which forms part of all the copies 
of the pnixed or third Dutch edition preserved to us. (2) On account 
of ditterences in the setting up of the second column of leaf 60, 
another edition in this type may be supposed to have existed. 
There i.s no further trace of this type,- which greatly resembles 
type IV. 

’ Type IV., also called the Valla type: (1) Laur. Vallae Facetiae 
morales et Franc, Peirarcha dc salibus virorum itliistrium ac faceciis 
tractaius, 24 paper leaves, small 4to. No other books printed in 
this tvpe‘- are known to exi.st. But four of its capitals (B, H, L 
and M) have b(M?n used in printing the edition of the Sivffularia of 
Ludovicus (Pontanus) de Roma, which otherwise is entirely printed 
in type \T. 

Type {Speculum type 3, hitherto wrongly called The Speculum 
type) : (i) 'I'hc [second or third, but] prst type-printed Latin edition 
of the Speculum, for which only 22 paper sheets (44 leaves) .seem 
to have been printed to replace ‘the .same sheets of the earlier xylo- 
graphic edition A, and to make up, in combination with the ten 
remaining xylographic leaves, a folio Latin edition of 64 anopistho- 
graphic leaves, called, on account of this mixture of xylography 
and typography, the mixed I-atin edition. Some copies (the Berlin 
and Pembroke/ of this mixed edition were still further mixed with 
sheets of the second type printed Latin edition. (2) Third Dutch 
edition of the Speculum, hitherto known as the mixed Dutch edition, 
as having two leaves (49 and 60) printed in a different type {Specu- 
lum type 2); 31 paper sheets (02 leaves) printed on one side, folio. 
(^) A Dutch version of the Seven Penitential Psalms, one vellum 
sheet (= 2 leaves, 4 pages i6mo, 1 1 lines to the page, printed on one 
side: copies in the Royal Library of Brussels (where it was dis- 
covered) and the Hague. (4) An edition of Donaius, of 27 lines, 
fragments of which are in the British Museum and the Bodleian 
Librarv. (5, 0, 7) Three editions of Donatus, of 30 lines, all on 
iW/ww‘(Hortrop. Mon. pi. 14’’; Meerman, Origg. iv.). (8) A French 

translation of Donatus, on vellum, 29 or 30 lines to a page; four leaves 
now in the l.Trecht University Library, discovered by Dr Samuel 
Muller, the Archivist of Utrecht, in a Ctrecht MS. Cartulary of the 
first half of the i6th century. (9, 10) Two different editions of 
Alexandri Galli Doctrinale on* vellum, 32 lines to a page (Holtrop, 
Mon. pi. 15). (n) Catonis Disticha, imperfect copy of four vellum 

leaves, 8vo, 21 lines to a page (Holtrop, Mon. pi. 16), in the John 
Rylands Library (Spencer Collection). (12) The [third or fourth, 
but] second type-printed Latin edition of 32 sheets (64 leaves), 
printed entirely in Speculum type (3), and therefore known 
as the unmixed Latin edition (Holtrop, Mon, pi. 17). For the use 
of sheets of this edition to complete copies of the earlier edition, 
.see above V. (1). The Munich University Library copy has the 
rubricator’s date 1471. 

Type VI., also called the Pontanus type ; (i) Ludov, (Pontani) 
dc Roma Singularia juris (in type VI.) and Pii Sccundi Tractatus 
de mulierihus pravis et ejusdem Epitaphia (in type VII.), 60 paper 
leaves, folio, of which the Pontanus occupies the leaves i (blank) 
to 45 recto, and the Pius, the leaves ^5 verso to the end. Various 
differences are found in the copies of the Pontanus known to us, 
and we may assume two if not three issues. This type VL, there- 
fore, is linked on to type VII. by the two being used in one and the 
same book, while it is inseparably connected with type IV. by the 
capitals B, H, L and M of this latter type being employed in printing 
the Singularia. Copies in the British Museum, Cambridge University 
Library, John Rylands Library (Spencer Collection), Hague Royal 
Library. (2, 3, 4, 5) Four different editions of Dt^natus, each of 24 
lines, fragments of which are preserved in the Hague Royal Library, 
Haarlem Towm Library, Paris National Library, Cologne Town 
Library, d'c. 

Type VIL, also called the Saliceto, or the Pii Secundi Tractatus 
type, (i) Pii Secundi Tractatus et Epitaphia, mentioned above 
under type VI. as being printed with the Pontanus in one volume. 
(2) Guil. de Salicclo De salute corporis. Fragments of two vellum 
leaves of this edition, discovered in the binding of a copy of the 
Formulae Noviciorum, printed at Haarlem by Jon. Andreae, in i486, 
are now in the Briti.sh Museum. The fragments arc printed on 


1 It may be that some of the works enumerated under type V. 
are reallv^ printed in the first Speculum type, but it is almost 
impossible to come to some certainty as to the difference between 
typ;^s I and 3, unless the books are together. 

The present writer has recently purchased from Herr jaques 
Rosenthal, of Munich, two leaves of a Donatus, which were said (in 
Herr Rosenthal’s catalogue) to be printed in the Vcdla type (IV.). 
On examination this proves not to be the case. At first sight it 
seemed to him to be type HI. {Speculum type 2). But this is not 
the case cither. It has, however, the peculiarities of both these 
types combined, so that be does not hesitate to call these fragments 
a unicum, and its type provisionally type 111*. 


one side only and their texts correspond to the leaves 3 and 5 of 
another edition (see below) in the same type, to which tr^tises 
of Tiirrecremaia Pius Sccundus, &c. have been added. It is not 
clear why these fragments were printed on one side only; the versos 
have not betm scraped as was asserted by Holtrop and Campbell, 
nor arc they printer’s waste, as they are rubricated. It is not known 
whether the treatises added to the other edition formed also 
part of this one. (3) An edition of Donatus minor, or ahhreviatus, 
26 lines. (4, 3, 6, 7,* 8) Five different editions of Donatus of 27 lines. 
(9) An edition of the Doctrinale, of 26 lines. (10) A Doctrinale 
of 28 lines, (ii) Doctrinale of 29 lines. (12) Doctrinale of 32 lines. 
(13) Catonis disticha, 21 lines. (14) [Incerti auctoris, vulgo Pindari 
Thcbani] Iliados Homericae Epitome abhreviatum (mctricc), cum 
praefatione Pii II. in laudem Homeri, in folio, 10 leaves (first 
blank), 35 lines; first edition having, on fol. 9a, as last line 35 : 

intecio homeri in precedeti pocmate est describere,"' as ' in 
the copy in the Cambridge University Library (Inc. 3 E. i.i). 
(15) Guil. de Saliceto De salute corporis', Dc Turrccremata De salute 
corporis] Pii 11. Tractatus de amore\ (Pindari) Iliados Homericae 
epitome abbreviatum, cum praefatione Pii IL; added are three 
additional pages, the first contains “Hectoris . . . Epitaphium 
the second ” Homonee . . . Epitaph the third is blank. In folio, 
24 leaves (first blank), divided into two quires of six sheets each; 
34* 33 3b lines (second edition of the Saliceto, and of the Yliada ] 
but first of the Turrccremata, and the Tract, de amore of Pius II.). 
This edition is represented by the copy in the Hague Museum 
Meerman, in which a MS. note records that it was bought between 
1471 and 1474 (Campbell, Ann. 1493), which still has in the Yliada : 
” in precedeti pocmatc est de.scribere.” (16) Second edition of the 
Yliada, having as last line (35) on folio 9u a more correct reading : 
“ intecio homeri in hoc opere est describere troiana." This edition 
is represented by the British Museum copy (pressm. 88x4) and the 
three additional pages (ircl blank already found in No. 13) 
“ Hectoris . . . Epitaphium " and ’’ Homonee . . . Epitaph." (17) 
Another edition of No. 15 (that is third edition of the Saliceto, second 
of the Turrccremata and Tract, de amore of Pius II., third of the 
Yliada and third of the additional pages), but with the line in the 
Yliada (on 22a) : " intecio . . . troiana." This edition is represented 
by the British Museum copy (C. 14, b 10). (18) Another issue of the 
Saliceto] Turrccremata] Pii Tract, de amore et epitaphia, 26 leaves, 
with various additions or omissions and differences in the setting 
up not in the former editions. Copy in the Darmstadt Hof-Biblio- 
thek (S 4705), which has the rubricator's date written in two 
places. (19) Another issue of the Yliada with the Pii Tract, de amore 
et epitaphia, again with additions, omissions and differences in the 
setting up, not in the Darmstadt copy or in the earlier editions. 
Represented by 17 loose leaves in the Museum Meerman at the 
Hague (see Holtrop, Mon, iyp,, pp. 32, 33). 

An eighth type, hitherto regarded as a Coslerian, is typo VI. in 
Hessels’s List of Costcriana {Haarlem not Ments, p. 31 seq.), where two 
editions of Donatus in this type are mentioned, one of 26 lines, four 
leaves of which are in the Catholic Gymnasium at Cologne (Camp- 
bell, 629), another of 27 lines, of which leaf 11 is in the Museum 
Meerman at the Hague, .some fragments in the Haarlem 'i'own 
Library, and two leaves (formerly in the Weigel Collection) in the 
British Museum (lA 47028). Holtrop (Mon. typ. pi. 21) and 
Meerman { 0 pp. pi. II.) give a facsimile of the type. Campbell, 
in his Annales (No. O29, 631), referring to pi. 31 of Holtrop’s Mon. 
for a facsimile of both these editions, says that they are printed with 
the types of the Pii II. Tractatus (the Saliceto type), but that, by 
the size and form of the P, this edition is distinguished from the other 
books in this type. Hessels {t.c. p. 24) repeated this; but Campbell’s 
assertion proves to be an error, as the two types differ, in spite of a 
great likeness between them (the C, F, I and \ being almost identical) . 
That of the two Donatuses is an early Gothic, and has some of the 
characteristics of the Costerian types, as the t with perpendicular 
stroke to its cross-bar, the marks of contraction connected with 
the letters above which they appear, but only a few pairs of letters 
cast on one body, and no r with a curl; so tlxat it seems somewhat 
later than those mentioned above. 

A ninth type (facsimile in Holtrop’s pi. 32a), hitherto 

regarded as a Costerian, is No. Vll. in Hessels's List (l.c,). It 
resembles much that of the Saliceto, and has .served for a Donatus 
of 27 lines, fragments of which, representing two copies, were found 
in the binding of a Durandi Rationale, printed at Slrassburg 1493, 
belonging to the Convent of the Holy Cross, at Uden in North Bra- 
bant. This type again bears a great likeness to the Saliceto and 
also to the above type 8, but it differs from both. 

Setting aside for the moment the types Vlll. and IX. as doubtful 
Costerians, we must also point out that there is no direct evidence 
that type 1. is connected with the other seven, or that it is the first 
of them. But it is a primitive one; it has all the characteristics of 
the Speculum and other Costerian types, and could hardly be placed 
later than the earliest of them ; the Dofiatus printed with it is printed 
on one side of the leaf only; it shows, moreover, m other respects 
that it must be dated before i47<^. The Abecedarium printed with 
the same type, and discovered at Haarlem in a 15th-century manu- 
script belonging to a Haarlem family, looks as the work of an 
inexperienced printer. The types II., III. and V. (tlie Speculum 
types 1, 2 and 3) are inseparably connected with each other; they 
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must have been in one and the same office ; their workmanship shows 
that their founder step by step simplified and improved his work, 
and in what order they are to be placed ; the most perfect of them 
(V.) was in existence not later than 1471 (see above), and the three, 
together with the xylographic leaves in the mixed Latin Speculum 
(from which they cannot be separated) take us back to a period 
which could not possibly be extended beyond 1470, but which may 
reasonably be said to have begun as early as, say 1440. 

Therefore these three types, and the books printed with them in 
combination with the xylographic leaves, and various circumstances 
pointing to Haarlem as their birthplace, would alone suffice to sup- 
port and vindicate the Haarlem claims to the honour of the inven- 
tion of printing. It could, however, serve no useful purpose to 
separate the types I., IV., VI. and VII. from those of the Speculum, as 
they have all a great family likeness and three distinct! ve peculiarities 
common among them : (i) a ])crpcndicular stroke to the cross-bar 
of the f ; (2) a small curl attached to the top of the f found in no other 
Netherlandish type ; it goes backward in types i and -i ; and in t>’i)e 
2 another curl is added to the first, bending to the riglit again;* (3) 
a minute perpendicular link connecting the marks of contraction 
with the letters above which they appear (a peculiarity common 
also in the Dutch MSS. of the tinie). A copy of the latest issue of 
the Saliccto, preserved at Darmstadt, printed in type VI J., has the 
rubricator’s date 1472 in two places; another book m the same type 
(in the Meerman Museum) was bought between 1471 and 1474. and 
as this type is used for a tract printed together with the Pontanii.s 
treatise printed in type VI., and the Pontanus type is supple- 
mented with capitals of tyjn' iV. (the Valla type), it follows 
that these three types (IV.. VJ. and VII.) must have been in 
us(! in one and the same office, and that the latest of them (Vil.) 
cannot be placed later than 1472. Again, it must be said that there 
is no direct evidence that these three types were used by the printer 
of the Speculum, but as fragments of Donaiuses in the Saliceto type 
have been found in account-books of the Great Church at Haarlem, 
all presumably bound by the same Cumelis the bookbinder (the 
reputed servant of the Haarlem inventor) , who also used fragments 
of Donatuses in the Speculum types, Haarlem may be regarded as 
their common birthplace.* Hence these seven types may be grouped 
thus : (a) the Abecedarium type; (/;) the thrcQ Speculum types; (c) 
the Valla, Pontanus Saliccto at Pius types; the (rt) group cannot 
be dated later than 1470; (6) (three types) not later than X471; (c) 
(three types) not later than 1472 and perhaps not before 1458. 

Here then we have a printer who, before 1472, had manufac- 
tured and extensively used at least seven (if not eight or nine) 
different and primitive-looking types; three of the seven must 
have existed long before 1471, as with them he had printed 
before that year no less than five folio editions of one book 
(the Speculum), besides several editions of Donatus and the 
Docirinale of Alex. Gallus and other smaller books. This work 
may be supposed to have extended over a number of years, 
and before he printed any of these type-printed books he had 
already engraved, printed and issued at least one large folio 
blockbook (the Speculum), 

And yet the catalogues of the present day, which profess to 
arrange the incunabula chronologically, under their respective 
countries, towns, printers, types and dates— according to some 

historical ** or “ natural history method suggested in 1870 
by an eminent bibliographer, and intended to show the “ develop- 
ment of printing*’ — ^assign this primitive Dutch printer, and 
his primitive types and books, to what is presumed to be their 
“ chronological ” place, after the productions of Germany, 
Italy, Switzerland and France; that is, they are placed in a 
period when printing presses had been established in nearly 
every large town of Europe, and the art of printing was already 
so fully developed and vulgarized, that the books of that period 
show', on comparison with the (!osteriana, that the latter must 
have preceded them by at least two or three decades. 

Apart from this anachronism, the same catalogues assign 
this printer and his books no longer to Haarlem in North Hol- 
land, to which they had always been attributed in conformity 
with the tradition that printing had been invented in that 
town and the Speculum and other books printed there; but 
they locate them at Utrecht, the capital of the province of 
the same name, although the types of the Costeriana show 
that they are imitations of the handwritings indigenous to the 
province of Holland, not to those of Utrecht. 

* The Cambridge University Library possesses two sheets of two 
different editions of Donatus, one (unrubricated) printed in Speculum 
type I, the other (rubricated) in the ScUiceto type, both found pasted 
by the binder on the wooden boards of a copy of J . Mile’s Reportorium, 
printed at Louvain in X475, which is also in the same library. 


This bibliographical calamity dates from the year 1870, when 
Dr Anton Van der Linde published his book The Haarlem Coster 
Legend, After it had become known to him that for years past 
the “ Lourens Janszoon Coster ” mentioned by Junius as the 
inventor of printing had been confused by some authors with 
another inhabitant of Haarlem, whose name was “ Lourens 
Janszoon,” but who had never borne the surname ” Coster,” 
he, after an inadequate investigation in the Haarlem archives 
and elsewhere, professed to prove from documents (i) that the 
Haarlem tradition was nothing but a ” legend,” the kernel of 
which was ” Jacob Bellaert,” who published in 1483 the first 
Haarlem book with a dale; (2) Lourens Janszoon Coster was 
a ” myth (3) Conielis the bookbinder, Junius’s chief witness 
for the Haarlem tradition, had been Bellaert’s servant, and, 
telling his story in his second childhood, magnified the first 
Haarlem printer of 1483 into the first printer of the world; (4) 
the ” Spiegel ” and the Donaiuses could not have been printed 
before 1470-1474, &c. As Van dcr I.inde’s book was appa- 
rently based on documents, it was generally thought to have put 
an end to the Haarlem claims. It seems to have struck nobody 
at the time that this Haarlem tradition or legend, if it had 
originated in or after 1483, could not have been so strangely 
distorted and altered that, within a few decades, ” Jacob 
Bellaert ” its hero, according to Van dcr Linde, was forgotten, 
while his ” servant,” in his second childhood, substituted for 
him another person of an entirely different name and of a 
much earlier period ; whose descendants all appear in Haarlem’s 
history, and one of whom records him in a genealogy; who is 
himself mentioned again and again in tlie Haarlem registers of 
the time, but who is finally, in 1870, declared to be a “ myth.” 
Nor did it strike anybody at the time that if Cornelis the book- 
binder had been Bellaert’s servant or binder, and his story of 
the inventor related to him, and to no other printer, this book- 
binder must have used fragments of Bcllaert’s productions for 
strengthening his bindings, instead of which he employed 
fragments of the Costeriana, which are admittedly not printed 
by Bellaert. 

These are two of the many points which might have arrested 
V'an (ier Linde in his sweeping denunciation of tlie llaarleni tradition 
if he had given more attention to the subject. As no reply invalidat- 
ing the main part of his criticism emanated from Haarlem, Henry 
Bradshaw, the librarian at Cambridge, who had been studying the 
Dutch incunabula for some years, accepted Van dcr Linde’s ctmclu- 
sions, and published, in 1871, his 0/ the Founts of Type used by 
Printers in Holland in the /jth C entury, in which he explained that 
he was compelled to place the printer of the Speculum at Utrecht 
because " it is there that the cuts of the old folio editions first appear 
cut up into pieces in a book (Epistelen ende Hvanf>clien) printed by 
Veldener at that place in 1481. Without further information he 
would have found it neces.sary to place the printer of the Speculum 
last among the Utrecht presses and to affix as his date (before 1481). 
Bui as the types of the Yliada (VH.) and of the Ludovicus dc Roma 
(VI.) bear a close resemblance to those of the Speculum, they could 
not be separated from the latter, and a note in the Hague copy of 
the Traciatus de salute corporis in the same type VII. makes it clear 
that it was bought between 1471 and 1474. this was the only date 
which he could accept, and it compelled him to j>lace the printer 
of the Speculum at the head of the Dutch printers, just as the 
Speculum compelled him to place him at Utrecht.” 

It is clear that Bradshaw's system of cla.ssifying the incunabula, 
so inflexible as regards dates and places of printing, that he would 
admit any stray statement on these points if it be found in the books 
themselves, rather than go outside the books lor further information, 
is yet elastic enough to ascribe the Yliada and the Pontanus to the 
rinter of the Speculum, merely on account of a close resemblance 
ctween the types of the.se books. As he knew that the early 
printers shaped tlicir types according to the handwTitings indigenous 
to the places where they settled, it must have escaped him that in 
locating the printer of the Speculum at Utrecht, he placed him 
among printers whose types bore no resemblance to tho.se of the 
Costeriana. This system, therefore, so rigorous on the one hand 
and so flexible on the other, can only be applied with safety to books 
whose country, printer and date are known, not to such as the 
Costeriana, which have neither date nor printer's name, nor place 
of printing, and might, therefore, be ascribed to France, Italy, 
Germany or any other European country, if it were not that some 
of them were printed in the Dutch vernacular. 

As to the Speculum cuts being in Veldener 's hands in 1481 (and 
1483), various circumstances show' (sec Holtrop, Mon, p. no sqq.) 
that he could not have possessed them, nor acquired them from other 
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printers at Utrecht, until he used them cut up into halves and 
already considerably worn out. It is also known that ten years at 
least before he employed them, the cuts had been used intact as illus- 
trations in a book wliicb could not be ascribed to him. In such cases 
bibliography- is bound to inquire where they could have been so used 
before ascribing them to the place where they are used in 1481. The 
statements of the Colopje Chronicle (1499) and of Junius (1568). when 
examined together with the types and workmanship of the Cosieriana, 
give satisfactory an.swers oh this point. The fact that fragments 
of a French translation of Donatus, printed in Speculum type 3, 
and of a treatise of Ludov. Pontanus on Canonical Law In the 
Pontunus type, were discovered at Utrecht, cannot be set against the 
finding of many more fragments of Donatuses, &c., at Haarlem. 

Bradshaw lived to sec some result of his system in Campbeirs 
Anitah'S, published in 187.^, where all the C!ostcriana arc ascribed 
to a Prototypographic ridcrlandaise in Vtrccht, and he regretted it. 
Unhappily, his untimely death prevented him from testing his system 
more closely; those who adopted it were unable, or considered it 
unnecessary, to rcj)cat liis explanations and reservations, so that 
the Costeriana are now, in almost every catalogue, placed at Utrecht,^ 
without any sign of doubt or hesitation, though all the particulars 
connected with them prove that they could not have originated there. 

To ascertain the probable date of the Haarlem invention, 
we have at our disposal: (a) some historic statements and 
DMte 0/ documents, namely (a) two entries of 1446 and 1451 

Hamrim in the Diary of jean Le Robert (abbot of Cam- 
iavantioa, bray); (h) the Helmasperger Instrument of 1455 ; 
(r) Ulrich Zell’s account of the invention of printing in the 
Cologne Chronicle of 1499 ; {d) the Coster pedigree; and 
(<?) Junius’s narrative of the Haarlem tradition; (b) a collec- 
tion of nearly, if not more than, fifty incunabula, known as 
Costeriana, the printing of which must have involved the 
manufacture of seven types, four of w^hich (the Ahecedariumy 
and three Specidum types) cannot be placed later than 1471, 
the other three (the VallOy Pontams and Saliceto types) not 
later than 1472. With these types were printed five folio 
editions of the Spendumy twenty-three of Donaius, eight of the 
Doctrinaley besides several other important books. 

A. Historic Statements. — Junius, saying that Coster invented 
printing in 1440, and that Johan, who stole his types, printed with 
them at Mainz in 1442, probably knew', or had heard, nothing more 
delinite about a date than that Coster's typos were used at Mainz 
within a year after the theft, The year 1440 as that of the invention 
w'as first mentioned, it seems, in 1483, in testimony xvii.; a second 
time by the Cologne Chronicle in i49tj (but only as the year in which 
the art began to be " investigated,” whatever that may mean), and 
again in 1505 and later (testimonies xxix, and xxxix.). Junius, 
therefore, may have derived not from the Haarlem tradition, 
nor from the Coster pedigree (which gives i44r), and may imply a 
.still earlier date), but from other sources, and hence fixed the com- 
mencement of printing at Mainz in 1442 (first mentioned, it seems, 
in 1499 by Polyd. Vergil, testimony xxiii.). Be this as it may, the 
Helmasperger instrument of 1455, if it is genuine, shows that Gulcn- 
Af la nate not have begun printing before the end of 

I45«. if so early, as in that year, about the middle of 
August, he borrowed money for ” making his tools,” 
and was then, moreover, destitute of everything necessary for print- 
ing, as parchment, paper, even ink. This yc’ar 1450 aj^rees with 
the date (1451) written in the Paris Donatus, which, on insufficient 
grounds, is considered to be a forgery. It also agrees with Ulrich 
Zell’s statement in the Cologne Chronicle that printing and all 
that belonged to it were ” investigated ” from 1440 to 1450, and that 
in the latter year they began to print. And it likewise agrees with 
the testimonies xxviii., xxx., xxxi., xxxiii., xxxviii, and xl. quoted 
above, which all come from persons who may be supposed to have 
known something about the dale of early Mainz printing, namely. 
Johan Schoeffer, the son of Peter Schoeffer, Joh. Trithemius (who was 
personally acquainted with both Peter and Johan Schoeffer), Joh. 
Thurmaycr Aventinus (who lived from 1474 to 1534), Mariangelo 
Accorso (who wrote c. 1533 )» while No. xl. is that of joh. Bcrgellanus, 
the first author, so far as we know, w’ho mentioned the lawsuit of 
1455, in his Encomium, printed and publislied in the very St Victor 
Stift of which Gutenberg had l>een for some years a lay-brother 
till his death, so that this testimony points to Gutenberg's own ver- 
sion of the ” beginning ” of Mainz printing. 

Therefore the Mainz date 1450, derived from documents and 
testimonies which cannot be lightly set aside, is much later than the 
latest date (1446) of the Haarlem claims, and those who accept 
the Haarlem tradition, as w'e do, may reasonably conclude that Fust 
was induced to advance money to Gutenberg about August 1450, 
not by seeing anything printed by the latter, but by having some 

^ It is pleasant to bo able to record some exceptions. Voulli^me 
and Gunther in their Catalogues still mention Haarlem. 


of Coster’s types and tools, and a type-printed Donatus, shown and 
explained to him. 

We are, however, now asked to disregard this date 1450 and all 
documents that indicate, and have hitherto always been relied on 
as fixing, the beginning of printing at Mainz in that year, and to 
believe that the Astronomical Kalendar, said to be for 1448, was 
printed at Mainz in 1447. If this year could be accepted for the 
printing of this Kalendar, its value would of course be greater than 
any written or printed statement. It is, however, far from certain, 
and its assumed date, though not interfering with the Haarlem dates, 
as it falls after 1446 of the Coster pedigree, is incompatible with 
the Helmasperger instrument, which shows that so late as August 
1450 Gutenberg had not printed anything, and had not even made 
his apparatus for printing. There remains the Poem on the ” Welt- 
gericht,” also ascribed to Gutenberg and said to be printed in the 
same type as the Donatus of 1451, with the exception of certain 
letters the form of which represents, it is thought, a still earlier stage. 
Hence the Poem is dated back, apparently for no tangible reason, 
to 1443-1444, and the Donatus placed between it and the Kalendar, 
the type of which is said to be a ” development ” of the Donatus 
tyjie. This date, which is even more speculative than that as.signe<l 
to the Kalendar, militates entirely against the Helmasperger instru- 
ment; it can hardly be said to go against the Coster pedigree, while 
it does not interfere with, but rather favours, Junius’s dates. 

Among the historic statements also come the two entries of the 
abbot of Cam bray, on folio i6i*» of his Diary, preserved in the 
Archives at Lille, in which he records having bought in January 
(X445, o.s. = ) 144O and in 1451, at Bruges and Valenciennes, printed^ 
Docirinalia (on vellum-' and on paper). Even if printing could be 
said to have begun at Mainz in 1450 or earlier, no Docirinalia 
printed there have ever come to light, unless we accept the Haarlem 
tradition, that those printed with Coster's types were printed there. 
Hence these entries can only be applied to the Docirinalia printed 
in Holland in the same types as the Speculum (on which Junius 
based the tradition of the Haarlem invention) and the Donatuses 
which fit into Zell’s historic statement (in the Cologne Chronicle of 
1499), that the Donatuses printed in Holland were the models for 
the Mainz printing. 'J'herefore there is no certainty as to any Mainz 
printing having been done before 1450, and, if the Helmasperger 
instrument has any value, it is certain that it could not have begun 
there before that year; Ulrich Zell unreservedly places the printing 
done in Holland before that of Mainz; Jean Le Kobert's statements 
make it certain that printing was exercised before January 1446; 
the Coster pedigree fixes no later date than 14^6 for the invention 
at Haarlem; Junius’s years (1440-1442) arc, perhaps, his own guess. 
Anyhow, if historic statements and documents have any value, the 
invention must have been accomplished within the six years from 
1440 to 14.JO (also indicated by Zell). 

B. The Costeriana.-— It has been pointed out above that weliave 
nearly 50 Costeriana, for which seven types have been employed, 
four of which cannot be placed later than 1471, the remaining lliree 
not later than 1472; and that with these types five folio editions 
of the Speculum were printed, 23 of Donatus, 8 of the Doctrinalc, 
besides several other imiiorlant liooks. With such an abundance 
of material , for the greatest part of which we have the year 1471- 1472 
as an undoubted terminus ad quern, we need not inquire too anxiously 
whether J uni us placed the invention in 1440, or whether the Haarlem 
Co.ster pedigree fixes it at 1446 or earlier. For, by placing intervals 
either between the seven types or between the several editions of 
the Speculum, Donatus, Doctrinalc, &c., we can easily reach any 
terminus a quo which may be found to agree with the historic state- 
ments explained above. Such intervals, however natural and 
necessary they may be to aiTange the Costeriana in some clirono- 
logical order, must always be more or less arbitrary, as it is iinpos.sible 
to say whether the editions followed each other within two months 
or within two or more years, or whether the types became used up 
within six months or within six, seven or more years. Therefore, 
only such intervals need be suggested as may show that the Costeriana, 
or some of them, may reasonably be placed before Mainz dates 
which are certain (that is c, 1450, derived from the Helmasperger 
instrument, and 1454, the date of the Indulgences), or speculative 
(as 1443-X444 for the Wcltgericht,” and 1447 for the Astronomical 
Kalendar). The first products of the art of printing were intended 
to be faithful imitations of the manuscripts, and no material devia- 
tions from the general plan become observable till about 1 473-1477. 
Nowhere are tlie features of the MSS. of the 15th century so faith- 
fully imitated as in the productions of the three earliest printing- 
offices of Coster, Gutenberg (?) and Schoeffer. They are all without 


® The abbot speaks of Docirinalia ** gette '* or ** jettez en molle," 
and the phrase is, as Bernard (Origine, i. 97 seq.) shows by eight 
examples from 1474 (the year when printing is first officially spoken 
of in France) to 1593, and down to the present day, ajpphed to 
typographically printed books only; see also Fred. Godefroy, Dio- 
ttonaire, in voce mole (which he interprets as caractire d*imprinterie)^ 
where he gives six quotations showing the same meaning. 

* The abbot does not mention the word vellum, but states tliat 
the Doctrinalc which he had bought at Valenciennes was full of 
mistakes, wherefore he had bought one on paper* 
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signatures, without printed initial directors,* without printed cs^tch- 
words; in short, without any of those characteristics which we sec 
gradually, one after the other, come into almost general use when 
printing Incomes more developed, that is from 1473 (if not earlier) 
to 1480. Hcncc a comparison of the Speculum, Donaius and 
Doctrtnale editions, printed in the Speculum and other types, with 
the Gutenberg and Schoeffer Donatuses and their other books 
enumerated above, shows that the typos, mode of printing and work- 
manship of all these books stand on nearly the same primitive stage. 
Yet there is a considerable difference between the productions of 
the three offices, those of the Haarlem office being more primitive 
than any of the other two. First of all the types of the Costeriana 
(which have nothing in common with any of those used in the 
Netherlands after 1471) show by their t with the perpendicular 
stroke attached to its cross-bar, the r with a curl, and the signs of 
contraction connected by a fine link to the tops of the letters over 
which they stand, that they were manufactured during the MS. 
and block-printing periods of Holland. Secondly, none of the 
Costeriana have any hyphens, which, in the Gutenberg and Schoeffer 
incunabula appear already from the beginning. Tliirdly, the five 
editions of the Speculum are all printed anopisthographically (that 
is, on one side), the woodcuts at the top 01 the pages as wcU as 
the explanatory text underneath, which would hardly be the case 
if they had been printed after 1471, when the printing of woodcuts, 
together with text in movable types, on both sides of the leaf, was 
no longer a novelty. None of them have any colophon (except such 
a word as explicit) ^ which would, for a collection of nearly 50 books, 
be incompatible with a period after 1471, but not with the earlier 
period of the blockbooks and MSS. Moreover, of the 50 no less 
than 38 are printed on vellum, which is incompatible with a period 
after 1471 and even earlier, when printing on paper had become 
universal, but not with the earlier period of the MSS. Therefore, 
those who wish to date the Donatuses^ ascribed to Gutenberg, before 
1450, or before 1447, must not forget that the more primitive editions 
of the Speculum, Doff^tus and Doctrinale printed in types 1 . and 
II. &c. can also be dated before 1450 or 1447 : and when once so 
much is admitted, there is no reason to reject Zell's statement that 
the Donatuses printed in Holland served as models to Mainz printing. 

In addition to the above considerations, there is the remarkable 
fact that the chief productions of the three earliest printing-offices 
are editions of Donatus, all printed on vellum. This fact has become 
more conspicuous by the discovery in recent years, in various parts 
of Holland and Germany, of a multitude of fragments of different 
editions of this schoolbook. Of the Haarlem office we know 2 3 editions; 
13 are ascribed to Gutenberg; 9 we have in the Schoeffer or type. 
I'he production of so many editions, all about the same time in the 
infancy of printing and in two different places, so widely apart from 
each other as Haarlem and Mainz, cannot have been an accident 
or coincidence, but suggests some connexion, some links 2 between 
the three or more offices that produced them. One link we find in 
Ulrich Zell's statement that the Donatuses printed in Holland 
were the models for Mainz printing, another in the Haarlem tracli 
tion, as narrated by Junius, that one of Coster's workmen, taking 
his master's types and tools, went with them to Mainz and settled 
there as a printer. These two statements go far to explain not only 
how the art of printing was tran.sferred from Haarlem to Mainz, 
but how, at the latter place, it was thought expedient to continue 
the printing of Donatuses begun at Haarlem. Bearing this obvious 
connexion between the three earliest offices in mind, and also that the 
books of the printer of the Speculum show that he could not have 
learnt his art at Mainz or any other place, the only question really 
is : Can the Costeriana, or some of them, by placing an interval 
between them, be dated so far back that they may be placed before 
the certain or speculative dates now attributed to books or broad- 
sides printed at, or ascribed to Mainz. In our former edition, when 
only 20 Costerian editions of Donatus were known, and no earlier 
final date than 1474, we suggested an interval of 18 months between 
each of them, giving about 30 years, from 1474 back to 1445, for 
the issue of all the Donatuses » We now know 23 editions, and 1472 
as final date for the existence of all the types, though, of course, 
some of the editions may have appeared after this year. Therefore, 
our interval need not be longer than about 15 months, which makes 
a stretch of nearly 29 years from 1472 back to 1443. As to an 
interval between the types, an eminent type-founder, Dr Ch. 
Enschede of Haarlem, when dealing with Coster's types (in his 
treatise Laurens Jansz. Coster de uitvinder van de hoekdrukkunsty 

^ An exception is to be noticed in the Costerian Yliada (sec above 
type VII., NOS. ij^-i7),in which on the recto of the second leaf the 
initial director i is printed. 

• Schwenke has, to some extent, observed this connexion, and 
suggested that the texts of the Donatuses should be studied, as the 
differences between them might show whether those of Mainz were 
printed from the Haarlem editions or vice versa. Such a study may 
he useful, but could hardly lead to a definite result, as the types of 
these schoolbooks, like those of other incunabula, were imitations 
of the respective handwritings of the places where they were printed, 
and the texts were no doubt taken from the same MSS. in the first 
instance, though it is possible that the types were cast for other books 
and used afterwards for the Donatuses* 


Haarlem, 1904, p. 28), reminds us of three printers (Eckert van 
Homberch of Delft, Govaert Bac and Willem Vorsterman, of Ant- 
werp) , who used one type all the time that they were printing (which 
means 23 years for the and 19 for the second), and declares that 
we could not possibly put a sliorter interval than 6 years between 
each type. As there are seven Costerian types, such an interval 
would mean a period of 42 years, iroin 1472 back to 1430, hence 
only four and a half years (^31! years) between each type would 
suffice to reach the year 1 440. 

These calculations, however, include the Ahecedarium (i.), Valla 
(v.), Pontanus (vi.) and Saliceto (vii.) types, and, as has been pointed 
out al>ove there is no absolute proof that the.se four also belonged 
to the printer of the Speculum, Types v., vi., and vii. cannot be 
separated, and two circumstances, mentioned above, make it more 
than probable that they did belong to him. But the Ahecedarium 
type can be ascribed to the Speculum printer on no other grounds 
than that it has all the characteristics of the Costerian types; that 
it is too primitive to be attributed to any later Dutch i)rinter, so 
far as wc know them, and that the Ahecedarium printed with it, 
was discovered at Haarlem in a Dutch MS. which belonged to a 
Haarlem family. 

Hence a computation ba.sed on the five Speculum editions (all 
printed and issued at lea.st before 1471), the 12 editions of Donatus 
and four editions of the Doctrinale printed in the same types might 
be more convincing to the opponents of Haarlem's claims. Apart 
from the final date (1471) for them there is also evidence that the 
Speculum type 1 existed a considerable time before 1474, as in that 
year the bookbinder Cornelis used fragments of a Donatus i>ririled 
in that type in the binding of an account book of the cathedral 
church at Haarlem. Their types and workmanship, moreover, 
compel us to place them before the Valla, Pontanus and Saliceto 
(or type.s. The last two, employed together in one book, cannot 
have been used for this book before 1458, as it bears the name of 
Pope Pius II., who was not elected till that year, but it is certain 
that it cannot have been printed after 1472. The Valla type, how- 
ever, existed before the Pontanus and Saliceto types, as four capitals 
of the former were used to supply the want of such capitals in the 
Pontanus typo. 

If then, as suggested by Enschede, the ty];)C-founder, an interval 
of six years is placed between the three Speculum types, it would 
mean 18 years, or a period from 1471 back to 1453. A similar 
number of years wc obtain by intervals of 18 months between each 
of the 12 editions of Donatus printed in type i. Even this moderate 
calculation makes it plain that the printer of the Speculum must 
have begun printing at least about the same time that printing began 
at Mainz. Hut we liave seen alK)vc that this printer did not hesitati? 
to make up complete co!)ics of his books by mixing .sheets of a later 
edition, iirinlcd in a different type, w^ith those of an earlier edition, 
and even mixed type-printed with xylograjihically printed sheets. 
A printer so carefully and economically husbanding his stock of 
sheets is not likely to have printed new editions of his books before 
the old ones were fully .sold off, t)r to have manufactured new types 
till his ohl ones were used up. Moreover, Haarlem, a quiet provincial 
town, could not have been a favourable market for a rapid sale of 
books, especially not for books in the vernacular, like the Dutch 
versions of the Speculum. Hence wc should not put too short an 
interval either between his editions or his types. 

As (e,q.) Gerard Leeu printed at Gouda, during the six years 
1477 to 1482, 17, mostly bulky, volumes, together consisting of 
2968 leaves, or nearly Oooo folio pages, all in one type, w’e need not 
hesitate to place at least eight or nine years between each of the 
three Speculum types, that is together 24 or 27 years from 1471 
back to 1447 or 1444. It is true, the types manufactured after, 
say 1477, may have been more enduring than the earlier types, as 
being, perhaps, cast of better material and by a more perfect process 
than those of Coster, but the number of pages printed by the latter 
with the three Speculum types, barely amounts, so far as wc know, 
to a tenth part (600 pages) of Gerard Lceu's work. Our calcula- 
tions are, of course, liable to modification or alteration; earlier dates 
may yet be discovered in the Costeriana or in other documents; 
more editions of Donatus in the same types may be found, which 
would shorten the intervals. But wc have shown that, without 
straining chronology, bibliography or typology, the Costeriana can 
^ dated back so as to harmonize with any historical date, Dutch 
(1440, 1446) or German (1450), known at the present time, or so as 
to precede even the speculative dates (1447 or 1444) assigned to 
some Gutenberg products. 

There is therefore no reason to discredit Zell’s statement in 
the Cologne Chronicle of 1499, Donatuses printed in 

Holland were anterior to, and the models for, the art ^ 

of printing at Mainz, or that of Hadrianus Junius in mnamriier 
his Batavia, that printing was invented at Haarlem Printer 
by Lourens Tanszoon Coster, and that the Speculum 
was one of his first productions. The two statements 
were made independently of each other. But even without 

• These examples might easily be multiplied. Ulrich Zell, for 
instance, printed more than 80 books in his first type. 
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them, the existence of a group of nearly fifty primitively 
printed books of undoubtedly Dutch origin, the printing of 
which must have taken a number of years before 1471, 
v:ould suggt*st serious doubts as to the priority of Mainz 
printing. Zell’s statement is all the more weighty, as it is not 
one made at random but meant to be a direct contradiction of 
the vague rumours and statements about an invention of 
printing at Mainz by Gutenberg, which had gradually crept 
into print since 1468 in Italy and France, and had found their 
way back into Germany about 1476, after Mainz and Germany 
had gi\ cn the greate.st publicity, during twenty-two years, to 
the existence of the new art in their midst ; while all those who 
might, and would and could, have told the public that the 
invention had been made at Mainz, if it had come about there, 
preserved a profound silence on this particular point, even the 
supposed inventor himself. And, though Zell accords to Mainz 
and Gutenberg the honour of having improved ” the art and 
having made it more artistic, he denies to them the honour 
of having “ invented ” or “ begun it, and this latter honour 
was never claimed by that town before 1476. Junius’s account, 
on the other hand, is the embodiment of a local tradition at 
Haarlem, the first written traces of which we have in a pedigree 
(testimony xxxiv.) of the family of the reputed Haarlem inventor, 
which, as regards its central part, may have existed at least as 
early as 1520, whereas its first part may be dated much earlier. 
His account is indirectly confirmed by the finding of several 
fragments at Haarlem, all belonging to the gr()ups of books 
mentioned above, but still more by the discovery of several 
fragments of the Donatuses printed in the Speculum type 
1 and 3, some of which had been u.sed as binder’s waste b\^ 
Cornells, the bookbinder, the very man whom Junius alleges 
to have been the servant of Coster. 

As the case stands at present, therefore, we have, after careful 
and impartial examination, no choice but to repeat that the 
invention of printing with movable metal types took place at 
Haarlem between the years 1440 and 1446 by Lourens Janszoon 
Coster. 

That the Haarlem inventor of printing was, as we have shown, 
a block-printer before he printed with movable types, helps us 
to understand what the tradition, as chronicled by Junius, says of 
him (Testimony xliv. 6) : that he, while walking in the wood near 
Haarlem, cut some letters in the bark of a tree, and with them, 
reversely impressed one by one on iiajicr, he composed one or two 
lines as an example for the children of his son-in-law. Junius 
docs not say it, but clearly implies that, in this way, Coster came to 
the idea of the movability (the first step in the invention of typo- 
graphy) of the characters which, liilherto, he luid been cutting 
together on one block. He perceived the advantage and utility 
of such insulated characters, and so the invention of printing with 
movable types was made. The (luestions as to whether he con- 
tinued to "print with movable " wooden " types, or even printed 
l)Ooks with them, cannot be answered, because no such l)OOks or 
fragments of them have come down to us. Junius's words (Test, 
xliv. § d) on this point arc ambiguous, and no Dutch edition of the 
Speculum printed, figures and text, from wooden blocks or movable 
wooden types, is known. 

By the middle of the 19th century the claims of Cosier and Haar- 
lem had steadily gained ground, owing to the researches of Joh. 
Eiisched6 (1751), Meerman (17O5), Honing (1815), Young Ottley 
(i8ib), Bernard (1853), Sotheby {1858) and others. But in 1870 
they were wellnigh destroyed by a criticism which afterwards proved 
to be partly groundless, ])artly a distortion of facts. At the time, 
however, it was, without further research, acccjitcd as deci.sive; 
the claims were regarded to be a fiction, and a system of classifying 
the incunabula started with the unfortunate result that Utrecht 
came to be adopted as the birthplace of the Costeriana and Coster 
and Haarlem almost obliterated from all our catalogues. Since 
then many things have come to light, all tending to confirm Haar- 
lem’s claims, arid showing how unjustifiably they were attacked 
in 1870. An examination of the incunabula on which they rest is 
far from easy or inexiiensivc, as the books are scattered not only 
over Europe but now also over America, and therefortj not easy 
of access. We have, however, made it, sufficiently to be able to 
prove that the claims are based on good grounds. Our evidence, 
though still circumstantial, is not based on guesses; we assert nothing 
except on bibliographical or historical grounds; nor do we accept 
one statement unless it is corroborated by other statements, or 
by the rules of bibliography and history. ' Hence we should not 
accept ZelTs evidence or that of Junius, or of any one else, if the 
books to which they refer did not corroborate them to fullest 


extent, or if the claims of Mainz to the honour of the invention 
could be said to have any substance of fact. The great efforts 
made in Germany since 1882 to strengthen the case for Gutenberg, 
which culminated in the celebrations of 1900 and the publication 
of valuable and learned books, have enriched our knowledge of 
early Mainz and German printing, but at the same time conclusively 
shown that it reejuires great courage to maintain that Gutenberg 
was the inventor of printing. 

How long Coster or his successors continued the first printing- 
office at Haarlem we cannot say; it seems to have come to an end 
in or before 1481, as the cuts of the Speculum had evidently then 
passed into John Veldcner's hands, and the Haarlem tradition 
says that wine-pots had been cast of the remains of the types. 
In 1483 Jacob Bellaert was printing at Haarlem, and Jan Andrieszn 
in 1485; their types are imitations of the writing of their time, but 
already differ from those of the Speculum and the other Costeriana 
in various respects, and show many features of a later period. 
The cpiestion as to whether they learnt their craft from the first 
Haarlem printer, or from other masters, has been asked but not 
yet answered. 

Spread of Typography. — Having explained the early printing 
of Haarlem and Mainz, in so far as it bears upon the controversy 
as to where and by whom the art of printing was invented, and 
shown that the testimony of Ulrich Zell (in the Cologne Chronicle 
of 1499) as to Mainz having learnt the art of printing from 
Holland through the Donatuses printed there, and that of 
Hadrianus Junius, as to the tradition of its Haarlem origin, 
arc confirmed by bibliographical and historical facts, wc can 
follow its spread from Haarlem to Mainz, and from the latter 
place to other towns and countries. 

1460; Strassburg. — First printers : Johann Mentelin, who com- 
pleted a Latin Bible in that year, according to a rubrication in a copy 
at Freiburg in the Breisgau; Adolph Rusch de Inguilen, who is 
presumed to be the jirintcr of the undated books with a singularly 
shaped R,^ c. 1464; Henricus Eggestejin, 1471; George Hiisner, &c. 

1 461; Bamberg. — First printers: Albrecht Pfister, who in 14O1 
published Boner's Edehtein, though it is still doubtful w'hether he 
did not print earlier, while he has always been regarded as the 
jirintcr 01 B-'*® (see above); Joh. vSensenschmidt, c, 1480, 

14O5; Subiaco.— First and only printers ; Conrad Sweynheym 
and Arnold Pannarts, who completed in that year an edition of 
Cicero, De Oratove^ and Lactantius, and removed to Home in 1S67. 

1466; Cologne, — Earliest printers; (i) Ulrich Zell, who published 
in that year Chrysostom, Super Pr.almo quinquagesimo liber 
primus f though it is presumed that he printed already in 1463; 
(2) Arnold Ther Hoernen, 1470; (3) Johannes Koelhoff of Liibeck, 
1470, who printed the Cologne Chronicle in 1499; (4) Nicolaus 
Gotz, 1474; (5) Goiswinus Oops, 1475; (6) Petrus de Olpc, 1476 
(not 1470); (7) Conradus Winter of Homburg, 147O; (8) Joh. 
Guldensehaaf, 1477: (9) Henricus Qucntel, 1479. 

1467; Eltville. — First printers; Nicolas and Henry Bechter- 
muneze and Wygandus Spyes de Orthenberg, who completed in 
that year a Vocahularius ex quo. 

1467; Rome. — First printers : Conrad Sweynheym and Arnold 
Pannarts from Subiaco, who published an edition of Cicero’s 
Epistolae ad familiares] Ulrich Hahn or Udalricus Gallus, who 
issued on the 31st of December 1467 Turrecremata's Meditationes. 

1468; Augsburg. — First printer; Giinlhcr Zainer or Zeyner. 
Same year at Basel (first printer Berthold Rot of Ilanau) and at 
Marienthal (Brothers of the Common Life). 

1469; Venice. — Printers: (1) Johannes of Spires; (2) his brother 
VindcHnus of Spires; (3) Christopher Valdarfer; (4) Nicolas 
Jenson, &c. 

The further .spread of tyj)ography is indicated by the following 
dates : 1470 at Nuremberg (Johan Sensenschmidt, Friedr. Creusner, 
Anton Koberger, &c.), Berona or Beromunstcr in Switzerland 
(Hclyas Helye alias De Llouficn), Foligno (Emilianus de Orfinis 
and Johannes Numcister), Trevi (Johann Reynard), Pari.s (first 
printers the three partners Ulrich Gering, Michael Friburger, Martin 
Krantz); 1471 at Sjiires, Bologna, Ferrara, Florence, Milan, Naples, 
Pavia, Treviso, Savigliano (Hans Glim?); 1472 at Esslingen, Cre- 
mona, Mantua, Padua, Brescia, Parma, Monreale (Mondovi), 
Fivizzano, Verona, lesi, St Ursino (?) ; 1473 at Lauingen, Ulm (per- 
haps as early as 1469), Merseburg, Alost, Utrecht, Lyons, Messina, 
Buda-Pest, Santorso; 1474 at Louvain, Genoa, Como, Savona, 
Turin, Vicenza, Modena, Valencia; 1475 at Liibeck, Breslau, Blau- 
beuren, Burgdorf, Trent, Cracow (?), Reggio (in Calabria), Cagli, 


* M. Philippe, Origine de Vimprimerie A Paris, p. 219, mentions 
two books printed in this type, which contain manuscript notes, 
to the effect that they were purchased in 1464 and 1467, so that 
Inguilen is to be placed before Eggostcin. 

•-i Johann Veldener who is said to have printed at Cologne, 
was never established there, but at Louvain (1473-1477), Utrecht 
(1478-1481), and Culenborgor Kuilenburg (1483-1484); see Holtrop, 
Mon. typ., pp. 42, 47, 109. 
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Caselle or Casalc, Picvc (Fiove) di Sacco, Perugia, Piacenza, Sara> {ad usum scribendi pertinencia) the moment Manaudus asked for 
gossa; 1476 at Kostock, Bruges, Brussels, Angers, 'I'oulouse, Pol- them. The second document (dated August 27, 1444) makes no 
liano (Pogliano), Pilsen; 1477 at Reichenstein, Deventer, Gouda, mention of tools or instruments, but is Procopius's bond for two 
Delft, Westminster, Lucca, Ascoli, Bergamo, Tortosa, Palermo, sums of money (10 and 27 florins) which he had borrowed from 
Seville; 1478 at Oxford, St Maartensdijk, Colle, Schussenried (in Georgius de la Jardina; for the first he promised to instruct the siiid 
Wurtemberg), Eiclistftdt, Geneva, Vienne, Trogen (?), Chablis, George in the art of mg well and seemly, and to do the necessary 
Cosenza, Prague, Barcelona; 1479 at Erfurt, Wurzburg, Nijmegen, and suitable things for one month {pro qutbus promisit instruct! 
Zwolle, Poitiers, Toscolano, Pinerolo, Novi, Lerida, Segorbe, Saluzzo ; dictum Georgium in arte scribendi bene et condecenter, et administrare 

1480 at London, St Albans (or in 1479), Oudenardc, Hasselt, Reggio necessaria et opportuna, hinc ad unum mensem)^ on condition that 
(ill Modena), Salamanca, Toledo, Nonantola, Friuli (?), Caen; neither of them should instruct any one else in the said art of 

1481 at Passau, Leipzig, Magdeburg, 'Proves, Urach, Casale di writing, without the consent of the other {fuit tamen de pacto quod 

San Vaso, Saluzzo, Albi, Antwerp, Rougemont; 1482 at Reutlingen, nullus non debeai instrucre aliquem in dicta arte scribendi, nisi de 
Memmingen, Metz, Pisa, Aquila, Promentoux, Zamora, Odense, liceniia alierius). The third document (March 10, I44()) is an 
Chartres, Wien, Guadalajara, Miinchen, Erfurt; 1483 at Leiden, agreement between Procopius and a Jew of Avignon named Da vinus 
Kuilenburg (Culenborg), Ghent, Chalons- sur-Marne (?), Gerona, de Codarossia, who had advanced money to him and held j)roperty 
Stockholm, Siena, Soncino, Salins; 1484 at Bois-le-Duc, Kichstiitt, from him as security. The jew had promised to teach Procopius 
Novi, Sangermano, Chambery, Udine, Winterberg, Klosterneuburg, to paint stuffs in different colours, and the latter had i)romised 
Rennes, Loud^ac, 'Tarragona; 1485 at Heidelberg, Ratisbon, the Jew to make for him and to deliver to him " twenty-seven 
Pescia, Vercelli, Tr^guier or Lantreguet, Bri'mn, Salins, Burgos, j)rcpared Hebrew letters, well and proficiiy cut in iron according 
Mallorca, Hijar, Palma, Xcros; i486 at Miinster, Stuttgart, to the science? and practice of writing, which, two years ago, the said 
Cliiavasco, Voghera, Casal Maggiore, Abbeville, Schleswig, Toledo; Procopius had shown and taught the Jew, together with instru- 
1487 at Ingoistadt, Gaeta, Rouen, Murcia, Besanvon; 1488 at ments of wood, tin and iron {Procopius promisit . . . judeo facere 
Stendal, Viterbo, Gradisca, Faro, Constantinople, Lantenac; 1489 ct facias reddere et restituere viginti septem litteras vhreaycas formatas, 
at Hagenau, Kuttenberg, San Cucufat (near Barccslona), Portesio, scisas in ferro bene rt dehite juxia scientiam ct practicam scribendi, 
Coria, Pamplona, Tolosa, Lisbon; 1490 at Embrun, Orleans, Gre- sunt duo anni elapsi ipsi judeo per dictum Procopium ostensam et 
noble. Dole; 1491 at Hamburg, Kirchheim, Norzano, Goupillicres, doctam, ut dixit, una cum ingeniis de fuste, de stagno et de ferro). 
Angoul^me, Dijon, Narbonne; 1492 at Marienburg, Cluni, Zinna, It was also agreed that tlic Jew should pay for the tin and wood 
Valladolid, Lciria; 1493 at Luneburg, Freiburg (in Breisgau), for the instruments of the Hebrew writing (/w«| rfc idem 
Urbino, Cagliari, Lausanne, Nantes, Copenhagen, Rieka; 1494 at judeus solvet stagnam et fustes artiftriorum sive ingeniorum scripture 
Oppenheim, Tours, Macon, Monterey, Braga; 1495 at Freisingen, ebrayce). And Procopius further promised to give the Jew, the 
Freiberg (near Leipzig), Scandiano, Forli, Limoges, Schoonhoven following week, ten florins to recover certain pledges or utensils 
(monastery Den Hem), Pamplona, Wadstema, Cettinje; 1496 at which the Jew had in i)awn from him, the latter binding himself 
Offenburg, Provins, Barco, Valence, Granada; 1497 at Cannagnola, not to reveal the science or teach the art to any one as long as Pro- 
Avignon; 1498 at Tubingen, Perigueux, Schiedam, Gripsholm; copius should remain at Avignon or in the nciglibourhood (/>zom/.s '/7 
1^99 at Danzig, Olmutz, Montserrat, Madrid; 1500 at Pforzheim, eiaem judeo dare decent fiounos per tqtam hebdomadam proxime 
Sursee, Perjngnan, Valenciennes, Jaen. futuram et restituere sibi certa pignora sive ustensilia que ipse judeus 

» hahet in pignora a dido Procopio). The fourth document (April 3, 
Printing seems to have begun in Scotland after September 1446) shows that Procopius had made for the above-named Menaldus 
1 507, when King James IV. granted a patent to Walter Chepman Vitalis and Arnaldus de Coselhaco (and Girardus Kerrosis ?) and dc- 
and Andrew Myllar (also printed Millar) for the establishment 
of a printing press at Edinburgh. I'heir first book {The Maying 
or disport of Chaucer) appeared on the 4lh of April 1508. Myllar, 
however, appeared to have been established there as a book- 
seller already in 1503 and to have published there his first book, 

Joh. de Garlandia Inter pr. vocabulorurn equivocorum (printed for 
him abroad) in 1505, his second Expositio Sequenliarum (also 
printed abroad) in 1506. (See Rob, Dickson and John Ph. 

Edmond, Annals of Scottish Printing from /jO/ to the iph 
century y Cambridge, 1890; Harry G. Aldis, List of Books printed 
in Scotland before 77(70, Edinburgh 1904.) Printing was intro- 
duced into Ireland at Dublin in 1551 by Humfrey Powell, who 
year a verbal reprint of Whitchurch’s edition 
Prayerbook of 1549. Printing in Irish types 
was brought into the kingdom in 1571 by N. Walsh and John 

Kearney, the first book printed in that type being A Catechism, novum . '. . Ibidem Vitalis . . . medio suo juramento . . . dixit 
written by Kearney. • * • dictam artem scribendi per dictum Procopium artificial iter 

^ ^ eidem doctam, esse veram ct verissimam, esseque jaiilem, possibilem 

Above we have stated that printing was established at Avignon et utilem laborare volenti et diligenti earn). The fifth document 
in the year 1497. But during the last two decades various trea- (April 26, 1446) shows that Procopius had recovered from Davinus 
^ tises have been published endeavouring to show that all the pledges which he had pawned with him, except one mantle 
Queatlonot printing had already been exercised there more than and 48 letters engraved in iron, that Davinus had not yet carried 
Date at ^ century earlier. out liis part of the agreement as to teaching Procopius the painting 

Avignon* 1890 the Abba! Requin discovered at Avignon, in of different colours on stuffs, whereas Procopius had delivered 

three notarial registers, five Latin notarisd Protocols of the years to the Jew all the arts, tools and instruments pertaining to writing 
1444 and 1446, which, though they mention only the arts of " writing artistically in Latin letters, as he had promised to do on the loth of 
artistically," and painting different colours on stuffs, he and others March last. (Procopius confessus fuit se ab eodem judeo recepisse 
interpreted as showing that, during those years, certain artisans . . . omnia pignora sua per eum penes dictum judeum impignorata, 
had exercised the art of printing with movable types at Avignon; excepto uno mantcllo et quadraginta octo litter is gravatis in ferro. 
so that, if the art was not invented there, one of those artisans Et . . . dictus judeus confessus fuit . . . recepisse a dicto Procopio 
must have learnt the secret from Gutenberg, said to have been en- . . ♦ omnia artifeia, ingenia et inslrumenta ad scribendum artifi- 
gaged in printing at Strassburg from 143O to 1439. And hence cialiter in litera latina, &c.) Again the compact is that Davinus 
Avignon, hitherto regarded as the 6oth town where printing was shall not reveal the science to any one, at least so long as Procopius 
introduced, was to take the second place, if not the first, in the his- should reside at Avignon nr within 30 m. in the neighbourhood, 
tory of the invention of printing, between Strassburg and Mainz (nemini mundi dicere, noHftcare nec quovismodo revelare, per se nec 
(Requin, UImprimerie h Avignon en 1444, Paris, 1890; id., Origines per alium ullomodo, presentem scientiam in teorica nec pratica. et 
de Vimprimerie en France, Avignon, 1444, Paris, 1891). nulli mundi earn docere neque revelare cam fuisse ostensam per 

From Requin's first document (dated July 4, 1444) it appears quemvis). 
that a silversmith, Procopius Waldfoghel, of Prague, residing at It is difficult to find the art of printing with movable types, 
Avignon, had received from a magivSter Manaudus (also called Menal- or the art of casting types in the.se documents. The Abbat, how- 
dus Vitalis, born at Dax, in the D6partement des Landes, hacca- ever, says they prove the establishment of a printing-office at 
laureus in decretis,2xid student at Avignon) two alphabets of steel, Avignon in 1444, and he reads " matrices,’* " caracUref d impri. 
two iron forms (frames ?), one steel screw, 48 forms of tin, and divers merie,** une " imprimerie,*' and " tout un mathiel d imprimene ' in 
other forms belonging to the art of writing {duo ahecedaria calihis thcm,althoughthedocumentsthemsclvesdonot mention such things; 
et duas formas ferreas, unum instrumentum calibis vocatum vttis, they only a,llude to the “ art of writing," the " practice " or *' cxcr- 
quadraginta octo formas stangni necnon diversas alias formas ad artem cise of writing "; the " art of writing well and seemly ; the " science 
scribendi pertinentes), and promised to return these instruments and practice of writing*'; the "art of writing artistically. ’ And 


published in that 
of the Common 


wvviv^vi to them several mstrumenis or toois or iron, sieci, copper, 
lattcn, lead, tin and wood for writing artistically; he had instructed 
them in the said art of writing artistically, and all thr? tools belonged 
to them in common. But Menaldus, wishing to sell his share in 
the said tools to the others and to retire from the association, twelve 
florins were paid to him in two instalments, but at the rerjuest of 
Procopius he testifies under oath that the said art of writing, taught 
him artistically by the said Procopius, was real and most proper, 
and also easy, practicable and useful to any one wishing and choosing 
to work it {Cum dictus Procopius super arte scribendi artificialiter 
fecerit venerabilibus viris . . . Menaldo Vitalis et Arnaldo de CoseG 
haco . . . nonnuUa instrumenta sive artificia causa artificialiter 
scribendi tarn ferro de callibe, de cupro, de Icthono, de plumbo, de .%tagno, 
et de fuste . . . dictamquc artem scribendi artiftcialiter eos docuerit, 
instrumentaque ipsa omnia et singula sint . . . communia inter 
eosdem studentes . . . Cumque dictus . . . Vitalis cupiat . . . par- 
tem suam dictorum instrumentorum .sive artificiorum . . . rendere 
ct a communione eorum recedere . , . vendidit dicto Procopio et 
Girardo i?resentibus . . . partem suam . , , precio duodecim 
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there is, apparently, no reason to think that these precise documents, 
while speajving exclusively of this art, should always mean another 
art which tht'y do not mention, Procopius, indeed, seemed to 
have known ari art of wvitin%, in which he instructed others (second 
document) which he and his associates wished to keep secret, 
while the ‘ letters," tools, &c. of which they speak were no doubt 
“ movable." 

But iTocopius himself appears to have possessed neither letters 
nor tools nor instruments or forms at the beginning of these pro- 
ce<?clings; it was >lcnaiclus Vitalis, a bachelor of law and student 
at Avignon, who entrusted to him the " two steel alphabets, two 
iron form.s, one steel .screw, and forty-eight tin and other forms," 
mentioof^d in the first document of 1444. Procopius, ijowever, 
apj^cavs to have seen no permanent value in these letters, lorms^ &c., 
as he, of his own accord, promised to return them at the first 
request of Mcnaldus, who had lianded them to Procopius without 
asking for a receipt. The third document, however, makes it plain 
that Procopius engraved for Davinus the Jew, not for himself, 
twenty-seven Hebrew letters (thereiore a complete alphabet, in- 
cluding the five final letters) in iron, in accordance with the art of 
writing which he had taught Davinus two years ago, together with 
tools of wood, tin and iron, in return for which the Jew would teach 
Procopiu.s the art of painting stuhs. The fourth document shows 
that PrOwOjhus had made tools of iron, steel and other metals for 
writing artistically, but again not for himself but for two other men 
one of whom was' Menaldus who, two years ago, had entrusted him 
w'ith two alphabets and some tools; Procopius, however, had this 
time re.servcd to himself a share in these tools, and Menaldus sold 
his share in the tools for twch-c florin.s to the other associates, so 
that the value of all these tools cannot have amounted to more 
than about florins of Avignon currency. 

Therefore, the precise descriptions in the documents of the 
letters, tools and instruments required for Procopius's art of writing 
artistically, and the absence of all allusions to paper, ink and other 
things necessary for printing with movable types, show that there 
is no reference to this art, even in its infancy. That art means the 
multiplication of books or documents by ‘means of an adequate 
quantity of single types for composing a w'hole page of text, and 
capable of being taken asunder and used again for a second, a third 
and a multitude of other pages, and so produce a number of cojmcs 
01 a book in the same or a shorter time than a scribe with his pen 
could produce one copy. But two Latin alphabets (of steel) 
and one Hebrew alphabet (of iron) would not suffice for composing 
and printing more than tw'o or three words on any one page at a 
time, so that a person with such a small quantity of letters at his 
command wouhl. in several respects, be worse off than a scribe. 
Hence the documents which only refer to the art of writing, mean 
notliing more serious than an art of taking impressions of certain 
letters (perhaps initials or capitals) in a more regular and steady 
fa.shion tlian even trained scribes could produce them by hand. 
For pressing in such (ornamental) initials or capitals here and there 
in MSS., after the scribes had done their ordinary work of writing, 
the insulated alphabets of Menaldus and Davinus would be a great 
help and save a deal of time and labour, but useless for the art of 
printing with movable types. If the two steel aljdiabcts, and the 
one Hebrew alphabet of iron, and the 48 letters engraved in iron 
had been patrices^ and the 48 form.s of tin had been matricea, the 
documents, no doubt, w^ould contain some expressions to .show this, 
in spite of the endeavour not to divulge this art of writing. What 
the nature of this writing was, and why all these forms and instru- 
ments, even a screwy were required, wo cannot say. It has been 
pointed out that the art of printing was also described as an art 
of writing, which is true; but when it is so described we learn at the 
same time that typography is meant. But we must bear in mind 
that Davinus the Jew was engaged on the painting of colours on 
stufls and that Procopius desired to become acquainted with this 
industry. No doubt tools were much more required for this work | 
than for writing. However, this writing association seems to have 
come to an end in 1446, and the parties departed from Avignon, 
without leaving there or an5rwhere else any trace of themselves 
and their interesting operations. See also Zedler, Gutenberg' 
Forsch., p. 10 sqq. 

As for non-European countries and towns, printing was 
established in Mexico in 1544, at Goa about 1550^ at Tranquebar 
in 1569, Terceira in the Azores 15S3, Lima 1585, Manila and 
Macao (China) 1590, in Hayti in the beginning of the 17th 
century, at Puebla in 1612, Cambridge (Mass.) 1638, Batavia 
1668, tiflis 1701, German-town 1735, Ceylon 1737, Halifax 
(Nova Scotia) 1766, Madras 1772, Calcutta 1778, Buenos Ayres 
1789, Bombay 1792, in Egypt (at Alexandria, Cairo, and Gizch) 
in 1798, at Sydney 1802, (^ape Town 1806, Montevideo 1807, 
Sarepta 1808, Valparaiso 1810, Astrakhan 1815, in Sumatra 
and at Hobart Towm and Santiago (in Chili) in x8i8, in Persia 
(at Teheran) in 1820, and at Chios about 1821.1 

* On the introduction of printing in various towns, consult Henry 
Cotton, A Typog, Gazet. (8vo, Oxford, 1831, and second series, 8vo, 


Till the moment (say 1477) that printing was practised in almo-st 
all the chief towns of the Netherlands, Germa: 


lany, Italy, Switzer- 
land, France, Spain, England, not a single printer car- 
Tied away with him a set of types or a set of punches 
or moulds from the master who had taught him, but, in ? 
setting up his printing office, each man cast a set of types aim* 
for his own use, always imitating as closely as possible the hand- 
writing indigenous to liis locality, or of some particular manuscript 
wliich he or his patron desired to publish. When we compare 
Schoeffer's 30-Iine Indulgence of 1454 with a manuscript copy of 
the same Indulgence dated the loth of April 145-1, now in the 
hands of a private collector at Wiesbaden, we' s<5C that the 
types used in printing that document were specially cast for 
the purpose after the model of the handwriting employed for 
the written copies. We know also that the types of the 36-line 
and 42-linc Bibles and those of the Psalter of j 457 are the closest 
po.ssible imitations of the ornamental church handwriting cus- 
tomary at the time of their production. Also, when we compare 
the 31 -lino Indulgence of 1454 with the German blockbook 
called the Enndtehrist^ and both in their turn with the German 
MSS, of that period (e-specially the manuscript portions in the 
printed copies of the Indulgences), we see that the cutter of 
the text type of the Indulgence, as well as the engraver of 
the blockbook, formed his characters according to some German 
handwriting (book hand) of the period. This imitation extended, 
not only to the shape of the individual letters of the al])habet, but 
likewise to all those combinations of letters (double p, double /, 
double 5, at, ti, tu, re, cu, rf, si, de, co, ci, te, ce, or, ve, po, fa, he, be, 
&c.) and contractions (for pro, -um, ~em, -«n, ihe~, uer, -bus, -bis, sed, 
am, tur, qui, quae, quod, secundum, &c.) which were then, and had 
been for many centuries, in use by scribes. In most, if not all 
cases, the MSS. which the printers imitated were, as has been re- 
marked above, indigenous to the place where they settled. Thus 
the first printers of Subiaco, though they were Germans and had 
most probably learnt the art of casting types and printing at Mainz, 
yet cut their types after the model of some Italian MS. which was 
free from any Gothic influence, but written in a pure Caroline 
minuscule hand, differing but slightly from the Caroline minuscules 
which the same printers adopted two years afterwards at Rome. 
The first Paris printers started in 1470 with a type cast entirely on 
the model of the Caroline minuscule handwriting then in vogue at 
Paris. John do Wctstphalia, who introduced printing into Belgium, 
used from the beginning a type which he calls Venetian. Therefore 
a great similarity (without absolute identity) between the types of 
two printers {e.g. Schoeffer and Ulr. Zell), should be attributed to 
the similarity of the handwritings which the printers followed, not 
to any attempt on their part to imitate each other's types. To this 
universal system (clearly discernible in the first twenty-five years 
of printing) of each printer setting up business with a new type cast 
by himself, there would be, according to the conjectures of some 
bibliographers, only two exceptions; one is Albrecht Pfister (see 
above); me other is the Bechtermunezes of Eltvillc (sec above).® 
Another important feature in the earliest books is that the printers 
imitated, not only the handwriting, with all its contractions, com- 
bined letters, &c., but all the other peculiarities of the ,, 

MJjS. they conied. There is in the first place the un- 
evenness of the lines, which often serves as a guide to ® ^ ' 

the approximate date of an early printed book, especially when we 
deal with the works of the same pnnter, since each commenced with 
uneven lines, and gradually made them less uneven, and finally 
even. The unevenness was unavoidable in manuscripts as well 
as in blockbooks ; but in the earliest printed books it is regarded 
as evidence of the inability of the printers to space out their lines. 
If this theory be correct, this inability was perhaps owing to the 
types being perforated and connected with each other by a thread, 
or to some other cause which has not yet been clearly a-scertained. 
In some incunabula we find some pages with uneven lines, and others 
quite straight in the same book. It is not impossible, however, 
that the unevenness was simply part and parcel of the system of 
imitating MSS., and that only gradually (about 1473 or 1474, but 
in some cases later) printers began to see that even lines looked better 
than uneven. This seems clear when we observe that the imitation 
of MSS. was carried so far that sometimes things which deviated 
from the work of the scribe, but had accidentally been printed in, 
were afterwards erased and altered in conformity with the MS. 
The Paris Library, for instance, possesses two copies of the Liber 
Epistolarum of Gasparinus Pergamensis (printed at Paris in 1470), 
in both of which the initial G of the first line and the initial M of the 
fourth line were printed in, and, whilst they have been allowed to 


Oxford, 1866); (P. Deschamps) Diet, de gSogr, d rusage du libraire 
(8 VO, Paris, 1870); R. C. Hawkins, Titles of the First Books from the 
Earliest Presses Established in Different Cities in Europe Uto, New 
York, 1884); Rob.Proctor, Early Printed Books in the British Museum 
(1898), &c. 

* In recent years Dr Dziatzko, overlooking the relation between 
MSS. and typography in its infancy, has attempted to show that 
the types of the 36-liDe Bible were imitations of those of the 42-line 
Bible. 
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remain in one of the copies, in the other they were regarded as a 
fault and replaced by a rubricated L and M. 

In the second place the initials of books or the chapters of books in 
MSS., and again in blockbooks and the earliest products of printing, 
. were always, or at least in most cases (they are printed 

in/r/a/f . j igenccs of 1 4 ) , omitted by the scribe and the 

printer and afterwards filled in by the mbricator. As the latter artists 
were sometimes illiterate and very often filled up the gaji by a wron^^ 
initial, wc find in many MSS. as well as early ijrintcd books small 
letters written cither in the margin or in the blank left for the initial, 
to guide the rubricator. In most cases where these letters (now 
called initial directors) were written in the margin, they were placed 
as much as possible on the edges of the pages in order that they 
might be cut away by the binder as unsightly; but in many 
incunabula they have remained till the present day.^ Later on 
these initial directors were in many books printed in (in lower-case 
type) with the text. In all cases, whether written or printed, they 
were meant to be covered by the illuminated initial; but, as a matter 
of fact, the latter very seldom covers the initial director so completely 
as to make it invisible, and in various cases the intended illumination 
was never carried into effect. With respect to the hyphens, which 
were used in the 1454 Indulgences and the 36-line and 
nypnenM. 42 -line Bibles, always outside the printed margin, some 
of the earliest printers did not employ them at the moment that 
they started their presses, and in the case of some printers the non- 
use or use of hyphens, and their pf)sition outside or inside the 
printed margin, serve as a guide to the dating of their products. 
After about 1472 they become more uniform in their shape and 
more generally used. 

The use of signatures was confined in MSS. mostly to mark the 
quires (with a numeral or a letter of the alphabet), sometimes also 
. the leaves; in many cases they were written close to the 
sigoMturcB, 'bottom of the leaf, so that they might be cut off by the 
binder, which has happened in many cases, wholly or in part, as may 
be seen in many MSS, ; in blockbooks they are usually printed with 
the picture on each sheet or page; they are not printed in incunabula 
close to the bottom line of the page before 1472 (at least in no earlier 
book with a date), when they appear in Job. Nidcr’s Praeceptorium 
Divinae Legis, published by Johan Koclhoff at Cologne. Caxton 
did not adopt them till X480. In the books printed before 1472 
they wore written by the mbricator or the bincicr, in the same way 
as in the MSS. 

Catchwords (custodes) were used for the first time about 1.169 i>y 

^ ^ w Johannes of Spires, at Venice, in the first edition of 

CBtchwordM. 

Pagination or rather foliation was first used by Am. Ther Hoernen, 
at Cologne in 1471, in Adrianus's Liber de remediis fortuitorum 
casuum, having each leaf (not page) numbered by 
HMgiBMtioa. figures placed in the end of the line/ on the middle of 
each right-hand page. 

The practice among early printers of imitating and reproducing 
MSS. was not abandoned till many years after the first dated docu- 
.. . ment (1454) made its appearance; and, looking at the 

Aram// books printed, say from 1454 to 1477, from our present 
P/Mrt ** standpoint, the printing of that period may be said to 
have been almost wholly stagnant, without any improve- 
ment or modification. If some printers (for instance, Sweynhe^un 
and Pannarts at Subiaco and Rome, and Nicolas Jenson at Venice) 
produced handsomer books than others, this is to be attributed to the 
beauty of the MSS. imitated and the paper used rather than to any 
superior skill. Generally speaking, therefore, wc shall not be far 
wrong in saying that the workmanship of Ketelaer and De Leeropl's 
first book, published at Utrecht c. X473, and that of Caxton's first 
book issu^ at Westminster in 1477, exhibit almost the same stage 
of the art of printing as the X454 Indulgences. If, therefore, any 
evidence were found that Ketelaer and De Leempt and Caxton had 
really printed their first books in 1454, there would hardly be any- 
thing in the workmanship of these books to prevent us from placing 
them in that year. And, conversely, if the Indulgences of 1454 had 
been issued without a date or without any names to indicate their 
approximate date, their workmanship might induce bibliographers 
to ascribe them to c. 1470, if not somewhat later, Even after 
1477 alterations in the mode of printing books came about slowly 
and almost imperceptibly. It was no longer a universal system for 
printers to begin business by casting a type for themselves, but some 
received their types from one of their colleagues. And, though there 
were still many varieties of types, one sort began to make its 
appearance in two or three dinerent places. The combinations of 
letters were the first to disappear; but the contractions remain in 
a good many books even of the X7th century. 

Some theories have been based on, and others have been considered 
to be upset by, the supposition that the early printers always 
required as much type as printers of the present day, or at any rate 
so much as would enable them to set up, not only a whole quire of 

^ The university library of Basel possesses a collection of the 
earliest Paris books still bound in their original binding, in which 
these initial directors are written not only on the outer edges, but ! 
on the inner sides of the pages, and so close to the back tlut they ; 
can only be seen by stret(^ng the books wide open. 


4 or 5 sheets (=8 or to leaves «r6 or 20 pages), but even two quires 
(=40 pages). Consequently calculations have been made that, for 
instance, the printer c>f the 42-lino Bible required a fount of at least 
120,000 characters. Bernard, Orig. de Vimpr, i. 164, who wa.s 
a printer himself and speak.s very strongly on this point. But then' 
are numerous proofs tliat many early bbok.s were printed page by 
page, even when in small 4 to. For instance, in some books it has 
l>ccn observ’-ed that portions of the types with which the text of the 
first, second or third pages of a (juire hnd been printed, were used 
to " lock up " the types employed for the later pages of the same 
quire, as is evident from the blank impressions of such portions being 
found on those later pagCvS. Again, in some small books, two, three 
or four blank leaves are found at the end, showing a miscalculation 
of the printer at the commencement. Moreover, numerous itinerant 
printers of the 15th century established a press for a short time 
wherever they went, which proves that the furniture of the earliest 
printing-offices cannot have been of any great extent. 

Early Types and their Fabrication . — Wc must now take 
notice of two theories or traditions which have been current 
for a long time as to some intervening stage between the art 
of block-printing and the art of printing with movable cast 
metal types.- One theory or tradition would have it that the 
inventor of printing, after the idea of single, individual, movable 
types had arisen in his mind, practiseci his new invention for 
some time with wooden types, and that he came only graduall}' 
to the idea of movable types cast of metal. 

Junius gives us to understand that the Dutch Speculum was 
printed with such wooden types. Of Johann Gutenberg it was 
asserted that he printed his first Bible with wooden ^ . 

types. The Mainz psalter, printed in 1457 by J oh. Fust 
and Peter Schoeffer, was alleged to have been printed 
with wooden types, in which case the 4th edition, published in 1502, 
and even the 5th edition of 1516, would be printed with wooden 
types, the .same being used for them as for the editions of 1457 and 
X 4 .'i 9 - Theod. Bibliandcr was the first to speak (in 1548) of .such type-i 
and to describe them : first they cut their letters, he says, on wood 
blocks the .size of an entire page; but, because the labour and co.st 
of that way was so great, they devised movable wooden types, 
perforated and joined one to the other by a thread.*^ Bibliandcr 
does not say that he had ever .seen such types himself, but Dan. 
Speckle or Specklin (d. 1589), who ascribed the invention to Mentclin, 
a.HScrls that lie saw some of these wooden types at Strassburg.-* 
Angelo Roccha asserted in 1391 that he had seen at Venice 
typtis })erforated and joined one to the other by a thread, but he 
does not say whether they were of wood or of metal.® In 1710 
Paulus Pater as.scrted that he had .seen wooden type.*! made of the 
trunk of a box-tree, and perforated in the centre to enable them to 
be joined together by a thread, originating from the office of Fust 
at Mainz.® Bodman, as late as 1781, saw the same types in a 
worm-eaten condition at Mainz; and P'i.scher stated in 1802 that 
these relics were used as a sort of token of honour to be bestowed 
on worthy apprentices on the occa.sion of tlieir finishing their 
term. 

Besides tho.se who believed in the,se wooden types from the fact 
that the letters (especially in the Speculum) vary among themselves 
in a manner which would not be the case had they been cast from 
a matrix in a mould, there were authors and practical printers who 
attempted to cut themselves, or to have cut for them, some such 
wooden types as were alleged to have been used by the early printers. 
Some of them came to the conclusion that such a process would be 
quite practicable; others found by experiment that it would, in the 
case of small types, be wholly impossible. Nearly all the experi- 
ments, however, were made with the idea that thcj inventor of print- 
ing, or the earliest printers, started, or had to start, with as large 
a supply of type as a modern printer. This idea is erroneous, as it 
is known that, for a good many years after the first appoarance of 
the art, printers printed their books (large or small) not by quires 
(quaternions or quinternions) but page by page.’ Therefore, all 
considerations of the experimenters as to the impracticability of 
such wooden types, on account of the trouble and length of time 
required for the cutting of thousands of types, fall to the ground in 
face of the fact that the earliest printers required only a very small 
quantity of type, in spite of the peculiar forms (combined letters, 
letters with contractions, &c.) which were then in vogue. Up to 

^ We do not allude to Tritheim's assertion that the Catholiem 
of 14G0 was printed from wooden blocks; for this story, which he 
declares he had heard from Peter Schoener, if it were true, would 
belong to the history of block-printing. Nor need we speak of 
Bergellanus’s verses (134X), in which he distinctly alludes to carved 
blocks. 

^ Commentatio de ratione communi omnium linguarum et liierarum, 
p. 80 (Zurich, X 548 )* 

^ Chron. Argent., MS. ed. Jo. Schilterus, p. 442. 

® De Bibliotheca Vaticana, p. 412 (Rome, 1591)* 

« De Germaniae miraculo, p. 10 (Leipzig, 17x0). 

’ See, for instance, W. Blades, Li/e of Caxton, i. 39, 
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the present time no book or document has come to light which can 
be asserted to have been printed from single, movable wooden types. 
Hut we have seen above that the Haarlem tradition, as told by 
Junius, distinctly points to such t3rpes having been used for, among 
other things, the first edition of the Dutch Spiegel, and no one 
examining this edition (of which two copies are preserved at Haar> 
lem) would deny that there are grounds for this belief; the dancing 
condition of the lines and letters making it almost impossible to 
think that they are metal types. For how long and to what extent 
such types were employed, if at all, we cannot say. 

'I he other theory would have it that between block-printing and 
printing with movable cast types there was an intermediate stage 
ccuiam printing with sculpto-fusi ” types, that is, types 

tasiTvm wlijcli the shanks had been cast in a quadrilateral 

* mould, and the '* faces,” i.e. the characters or letters, 
engraved by hand afterwards. Tliis theory was suggested by 
some who could not believe in wooden types and yet wished to 
account for the marked irregularities in the types of the earliest 
printed books. 

Gerardus Meennan, the chief champion of this theory, based it, 
not only on the words of Oltcs {Aniorrs, iii, 3), who in 1502 described 
Mainz as the city ” quae prima sculpsit solidos acre charactercs,” 
but on the frequent recurrence of the word sculptus in the colophons 
of the early printers (for Jenson and Husner of Strassburg, see p. 514 
above). Scnscnschmid in 1475 said that the Codex Justinianus 
was ” cut ” (inaculptus), and that he had ” cut ” {isculpsit) the work 
of Lombardus, Jn Psalterium. Meerman also interpreted the account 
of the invention of printing by Trithemius ^ as meaning that, after 
the rejection of the first wooden types, the inventors discovered a 
method of casting the bodies only of all the letters of the Latin 
alphabet from wliat they called matrices, on which they cut the face 
()1 each letter; and from the same kind of matrices a method was in 
time discovered of casting the complete letters of sufficient hardness 
for the pressure they had to bear, which letters they were before— 
that is, when the bodies only were cast— obliged to In this 

way Meerman explained that the Speculum was printed in sculpto- 
fusi types, although in the one page of which he gives a facsimile 
there are nearly 1700 stiparate types, of which 250 alone arc c’s. 
Schoephin claimed the same invention for Strassburg, and believed 
that all the earliest books printed there were produced by t his means. 
Meerman and Scliocpflin agreed that engraved metal types (literae 
in acre scutptac) were in u.se for many years after the invention of 
the punch and matrix, mentioning among others so printed the 
Mainz psalter, the Caikolicon of 14O0, the Eggestcin Bihle of 1468, 
and even the Praeceplorium of Nidcr, printed at Stra.ssburg in I47(). 
But the difficulty connected with the process of first casting the 
shanks and afterwards engraving the faces of the types has become 
apparent to those who have made experiments; and it seems more 
probable that the terms sculpere, exscuipere, inscdilpere, arc only a 
tigurative allusion to the first process towards producing the types, 
namely, the cutting of the punch, which is artistically more im- 
portant to tlie fabrication of types than the mechanical casting — all 
the more as Schoeifer in makes his Grammatica vetus rhyihmica 
say, ” 1 am cast at Mainz,” an expression which could hardly be 
anything but a figurative allusion to the casting of the types. 

Granting that all the earlier works of typography preserved to us 
are impressions of cast-metal types, there are still differences of 
_ - opinion, especially among practical printers and type- 

i?* founders, as to the probable methods employed to cast 
lasatttt, them. It is considered unlikely that the inventor of 
printing passed all at once to the perfect typography of the punch, 
the matrix and the mould. Bernard ^ thought that the types of the 
Speculum were cast in sand, as that art was certainly known to the 
silversmiths and trinket-makers of the 15th century; and he accounts 
for the varieties observable in the shapes of various letters on 
the ground that several models would probably be made of each 
letter, and that the types, when cast by this imperfect mode, would 
require some touching up or finishing by hand. He exhibits a 
specimen of a word cast for him by this process which not only 
proves the possibility of casting types in this manner, but also 
shows the same kind of irregularities as those observable in the 
types of the Speculum, 

But here again it is argued that in types cast by this or any other 
primitive method there would be an absence of uniformity in what 
founders term ” height to pape^.” Some tvpcs would stand higher 
than others, and the low ones, unless raised, would miss the ink and 
not appear in the impression. 'I'he comparative rarity of faults of 
this kind in the Speculum leads one to suppose that, if a process of 
sand-casting had been adopted, the difficulty of uneven heights had 
been surmounted either by locking up the forme face downwards, 
or bv perforating the types, either at the time of casting or after- 
wards, and holding them in their places by means of a thread or wire. 


* A finales Hirsaugienses, ii. 42X : ” Post haec inventis succo.sserunt 
subtiliora, inveneruntquc modum fundendi formas omnium Latini 
alphabeti literarum, quas ipsi matrices nominabant, ex quibus 
rursum aeneos sive stanneos charactercs fundebant, ad omnem 
pressuram sufficientes, quos prius manibus sculpebant.” 

Ofigines typographicae, app. p. 47 (the Hague, 1765). 

* Origine de Vimprimeyie, i. 40. 


To this cause Ottley attributed the numerous misprints in the 
Speculum, to correct which would have involved the unthreading 
of every line in which an error occurred. And, as a still more 
striking proof that the lines were put into the forme one by one, in 
a piece, tie shows a printer's blunder at the end of page 42 in the 
unmixed Dutch edition, where the whole of the last reference-line 
is put in upside down, thus : — 

|;lae buas btspaf skpenbe tube niet buefeubr. 

A ” turn ” of this magnitude could hardly have occurred if the 
letters had been set in the forme type by type. 

A second suggested mode is that of casting in clay moulds, by a 
method very similar to that used in the sand process, and resulting 
in similar peculiarities and variations in the types. 

Ottley, who was the chief exponent of this theory, 
suggested that the types were made by pouring melted 
lead or other soft metal into moulds of earth or plaster, 
after the ordinary manner used from time immemorial in casting 
statues of bronze and other articles of metal. But the mould thus 
formed could hardly avail for a .second casting, as it would be 
scarcely possible to extract the type after casting without breaking 
the clay, and, even if that could be done, the shrinking of the metal 
in cooling would be apt to warp the mould beyond the possibility 
of further use. Ottley therefore suggests that the constant renewal 
of the moulds could be effected by using old types cast out of them, 
after being touched up by the graver, as models — a proce.ss which 
he thinks will account for the varieties observable in the different 
letters, but which would really cause such a gradual deterioration 
and attenuation in the type, as the work of casting progressed, that 
in the end it would leave the face of the letter unrecognizable as that 
with which it began. It would, therefore, be more reasonable to 
suppose that one set of models would be used for the preparation 
of all tlic moulds necessary for the casting of a sufficient number of 
types to compose a pagf}, and for the periodical renewal of the 
moulds all through the work, and that the variations in the types 
would be due, not to the gradual paring of the faces of the models, 
but to the different skill and exactness with which the successive 
moulds would be taken. 

It is evident that the .sand and clay methods of casting types 
above described would be slow. The lime occupied after the first 
engraving of the models in forming, drying and clearing the moulds, 
in casting, extracting, touching up and possibly perforating the types 
required for one page, would exceed the time required by a practised 
xylographer for the cutting of a page of text upon a block. But he 
that has gone through the trouble of casting separate movable 
types has a clear gain over the wood-block printer in having a fount 
of movable types, which, even if the metal in which they were cast 
were only soft lead or pewter, might be used again and again in the 
production of any other page of text, while the wood block can only 
produce the one page which it contains. Moreover, only one hand 
could labour on the xylographic block; but many hands could be 
employed in the moulding and casting of types, however rude they 
might be. Bernard states that the artist who produced for him 
the few sand cast types shown in his work assured him that a work- 
man could easily produce a thousand such letters a day. He also 
states that, though each letter required squaring after casting, there 
was no need to touch up the faces. 

A third suggestion was made as to the method in which the types 
of the rude .school may have been produced. This may paivtvnB 
be described as a system of what the founders of about 
1800 called poly type, which is a cast or facsimile copy of an engraved 
block, matter in type, &c. 

Lambinet,^ who is responsible for the suggestion, based upon a 
new translation of Trithemius's narrative, explains that this process 
really means an early adoption of stereotype. He thinks that the 
first printers may have discovered a way of moulding a page of 
some work — an A becedarium — in cooling metal, so as to get a matrix- 
plate impression of the whole page. Upon this matrix they would 
pour a liquid metal, and by the aid of a roller or cylinder press the 
fused matter evenly, so as to make it penetrate into all the hollows 
and corners of the letters. This tablet of tin or lead, being easily 
lifted and detached from the matrix, would then appear as a surface 
of metal in which the letters of the alphabet stood out reversed and 
in relief. These letters could easily be detached and rendered 
mobile by a knife or other sharp instrument, and the operation 
could be repeated a hundred times a day. The metal faces so 
produced would be fixed on wooden shanks, type high, and the fount 
would then be complete. Lambinet's hypothesis was endorsed by 
Firmin- Didot, the renowned type-founder and printer of Lambinet^s 
day. But it is impossible to suppose that the Mainz psalter of i^ 57 i 
which these writers point to as a specimen of this mode of execution, 
is the impression, not of type at all, but of a collection of ” casts " 
mounted on wood. 

Yet another theory has been proposed by Dr Ch. Enschcd6, head 
of the celebrated type foundry of the same name at Haarlem, who 
says (pp. 15 sqq. of his Technisch onderzoek naar de uitvinding van 
de Boekdfukkunst, 1901) that the principle of a printing surface 


^ Orig. de rimprimerie, i. 97 (2 vols. 8vo, Paris, 1810). 
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composed of separate pieces was known to the block>priiiter. but he 
would have found it impossible to use small insulated blocks of wood 
for printing, or to manufacture them for that purpose 
Bnaen 9 d§ necessary mathematical precision. Hence the 

inaory, separate movable characters was not the inven- 

tion of printing, but the art of casting them, and this was a work 
not for the block-printer, but for another industry, for a foundry. 

From the types of and B-" Ensched6 concludes that Guten- 
berg's punches (patrices) were made, like the bookbinders* stamps, 
of yellow copper (brass, Germ. Messing), With such patrices only 
leaden matrices could be made, but the latter could oe produced 
in two ways : the lead can be poured over the patrix, oi' the patrix 
be pressed into cold lead. The first mode is somewhat complex, 
but the matrix would have a smooth surface, and need no further 
adjustment. The second mode is more simple, but requires great 
force, although lead is a soft metal. Moreover, the surface of the 
matrix has to be trimmed, as the impression forces tlie lead down- 
wards and sidewards, which makes the surface uneven, though by 
this pressure the lead becomes firmer and mOiC compact, to the 
advantage of the type-founder. Enschede thinks that Gutenberg’s 
letters must have been sharp, and that he obtained his matrices by 
the second mode; he had each letter engraved on a brass plate. 
2 mm. thick, therefore a mere letter without an^hing underneath 
it. This letter (patrix) was pressed, by means of a small dat plate, 
so far into the metal that its back formed one surface with the top 
part of the lead, and then removed* After the patrix and matrix 
had been made in this way, the letter was to be cast, and Enschede 
believes that for this work Gutenberg used what in Germany is 
called the AbklcUsch-method, which, after having been gradually 
improved, was at last superseded by more perfect machinery. By 
this method the letter was cast in two tempos. First the letter 
itself on a small plate; then the plate placed underneath a casting- 
form, to fix it to a small shank, which was to be cast into the form 
and would make, witli the plate, the exact height of the letter. The 
letter on the plate was made not by pouring the metal into the 
matrix, but by beating the latter into the molten metal. When lead 
is heated so as to be a soft mass it easily assumes the form of any 
object which falls on or in it, therefore also of the matrix, which is 
the image of the engraved type. When the metal is not over- 
heated it will immediately cool down by contact with the cold 
matrix, so that the latter will not be injured, although it consists 
of the same substance as the molten metal. In this way a great 
many letters can be cast from one matrix. Enschede describes 
various difficulties comnected with this method, and tells us that 
only large letters, like those of B*® and B", could be made by it, 
as the operation of adding the shank to the letter becomes impossible 
in the case of smaller letters. Hence Gutenberg, having conceived 
the idea of printing from seeing (!) the Dutch Donatuses, chose this 
large size of type for his work; for the smaller types of the 1454 
Indulgences a copper matrix was required, which, in its turn, necessi- 
tated the use of a steel patrix, the introduction of which he ascribes, 
as others have done before him {e.g. Bergellanus), to Peter Schoeffer. 

As to the Costerian types, their bad and irregular condition shows, 
he thinks, that they were produced from leaden matrices, and the 
latter from brass patrices, though wooden patrices are also possible, 
but not probable. All the tools, however, were imperfect, and the 
workmen inexperienced, and therefore bound to produce such 
imperfections as he finds in the Abecedarium and Donatus types. 
But the types were cast in one tempo; the .< 46 A/flf/ 5 cA-method would 
have been out of the question for them on account of their small 
size. In this way Enschcd6 thinks Coster, not having learnt his 
art from anybody, invented the type cast with the staff, in one 
tempo, while Gutenberg, having had a Costerian Donatus as his 
model, cast his large types in two tempos by the Abklatsch system, 
till Peter Schoeffer, by means of his steel patrices, was able to cast 
smaller types such as those of the 1454 Indulgences, with staff and all* 
Enschede warns us that he is merely making suggestions as a 
type-founder, that he is not a bibliographer, and leaves the inter- 

g retation of documents to others. We quote his theories as coming 
'om such a qualified type-founder, and because they liavc made 
some impression in certain quarters, but they lead us aw^ from the 
real points connected with the invention of printing. First of all 
the '^casting of metal types " is not, as he thinks, the first stage in 
the invention; its beginning, its essence is, and has always been 
thought to be, the movability of the characters. Tliis movability, 
and the accidental way in which it was discovered, form together 
the pith of the Haarlem tradition as told by Junius. He indicates 
it, without using the word “ movable,” by saying t^t Coster, 
while walking in the Haarlem wood, cut some letters in the bark 
of a tree, and with them, ” reversely impressed one by one on paper,” 
composed one or two lines. Nothing seems more natural than that 
a block-printer (as the printer of the xylographically printed 
Speculum must have been) should cut such separate letters, and 
thereupon perceive that th^ could be used over and over again 
for a variety of words, on dinerent pages, while those which he used 
to cut in a block only served him for one page and for one purpose. 
It is equally clear from the Haarlem tradition that the art ot casting 
metal types was the second stage in the invention, a development 
or outcome of the primary idea of ” movable letters,” and the realiza- 
tion of their advantage for Junius says that Coster ” afterwards 


changed the bcechen characters into leaden, and the latter again 
into tin ones.” This also shows that the discoverer of the insulated 
movable wooden letters — after realizing, perhaps, that they could 
not endure much pressure, or missed (as Enschede says) the mathe- 
matical precision necessary for his purpose— 'transformed himself 
from a woodcutter into a letter-founder, and had no recourse 
(as Ensched6 would have it) for casting his types to a foundry 
apart from his own. As this transformation is possible and probable 
there seems to be no reason for departing from the simple but 
clear Haarlem tradition as we read it in Junius. 

In the infancy of printing every printer, in different countries and 
different towns, starts with his own types; hence we may conclude 
that he had learnt the art of engraving and casting them himself, 
and so combined the art of type-founding with that of printing. 
This points back to a combination of the two or three arts in the 
first printing-office. It would be strange if the inventor of the 
movaolc letters, whom we have shown to have been a block- 
printer, and therefore acquainted with the art of engraving lei tors, 
and other mechanical contrivances connected with printing, had 
lacked the ability, which his immediate followers possessed, of 
imparting to his movable characters, by some means or another, 
that firmness and precision which he required for the realization 
of his invention. How long Coster had been a block-printer before 
he invented, and how long and to what extent he continued to use, 
the movable wooden letters, we cannot tell. 

That Enschede ascribes to Coster the invention of casting metal 
types with a shank (as they have been manufactured for centuries 
afterwards), and that of another mode of manufacturing types 
(the Ahklatsch-moiYiod) to Gutenberg, suggested to the latter by 
seeing (I) the Donatuses printed at Haarlem, looks like an amiable 
attempt to get over the unpleasant tradition of the theft of Coster's 
types, but his theories are irreconcilable with the Haarlem tradition, 
with Zell’s account of the relation between Dutch and Mainz 
printing and with bibliography in general. 

It is not siiiprising that Enschede's theories called forlh otht^rs 
from Zedler (VerdffeniL i. 34), who argues as follows: Enschede 
says rightly that the type of the Hague Dutch Donatus is more 
defective than that of any other 15th-century book, more than even 
that of the Paris Donatus, Such types could not have been cast 
from a copper matrix. But a printer who had derived his art of 
casting types from Gutenberg or one of his pupils, would hardly, 
after the introduction of the steel stamp and the copper matrix 
(necessary for manufacturing the small typos of the 1454 Indul- 
gences), have returned to the casting of a small type from a leaden 
matrix, and used, moreover, a process which remained, in its 
consequences, behind that of Gutenberg. Zedlev then points to 
a peculiarity of the earliest Dutch incunabula already mentioned 
above, namely, the sign of contraction connected with some letters 
by a' fine stroke, which he says is not (!) found in the Dutch block- 
books, or in the Dutch MSS. He thinks, therefore, that this stroke 
was required by the method of casting this type. The stamp for 
making the matrix cannot have been a staff, on the lower end of 
which the reversed letter was cut, but a mere letter without an\' 
footing. Consequently, it must have consisted of lead, not wood, 
and have been manufactured in the .same way Jis Gutenberg's type 
was made, according to Enschede. Every .sign of contraction had to 
be one whole with the letters to which they belonged to prevent 
their being shifted during the process of printing. The letters 
cast from the matrix made in this way had as foot a thin square 
plate which enclosed the letter but no staff, owing to the mode of 
making the stamp and the matrix. If the Dutch printer had in- 
tended to cast a type with a staff by means of a casting lool, however 
primitive, he would not have required the thin plate. But his 
fetters, with a thin plate as their foot, required to be pasted on a sheet 
of strong paper, so as to be firmly connected in words and sentences 
for the purpose of printing. Hence the printer could regulate the 
spaces between the words, without using, like Gutenberg, spaces 
of a definite width for this purpose, so that he had no trouble in 
making the lines end evenly. From such a printing-surface with 
a firm footing, it was possible, after the ground had become hard, 
to obtain impressions just as from movable types enclosed in the 
forme. Zedler was told by an expert that, technically, there was 
nothing against such an explanation, but, he says, if it wore correct, 
it would not solve the question, not yet satisfactorily answerecl, 
as to what we have to understand by the printed Dutch Donatuses. 
The ” doctrinal jett^J en molle ” of Jean le Robert and the Hbri 
impressi, mentioned under the year 1450 in the Memorial of the 
monastery Weidonbach in Cologne would then be books printed 
from such printing plates with separately cast letters. In this 
way Zells' account in the Cologne Chronicle would be confirmed (!). 
We should also understand why the Dutch, though knowing the 
art of casting types, only printed Donatuses and similar small 
schoolbooks, lor which there was much demand, for in the present 
day, stereotype-printing is likewise used for books which, when 
editions follow each other rapidly, have to be printed unaltered. 
In this case Gutenberg would not be the inventor of the cast letter. 
But the Dutch could not claim, with Enschede, the honour of the 
invention of movable metal types. They invented the casting 
of letters, but it would be Gutenberg's merit to have invented the 
movable cast types. At any rate he would be the inventor of the 
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casting-instrument whereby the letter with the stafi became inde- 
pendent, that is movable. The early Dutch printing letter, which 
could only be used by being firmly footed on a plate, would have 
missed its real value for printing, its free movability. 

Zedler, for want of data, cannot say where and when Gutenberg 
learnt the technics of early Dutch printing, though the Cologne 
Chronicle tells us that from this printing his work began. But he 
thinks that the secret arts which occupied Gutenberg at Strassburg, 
and which, when the documents arc impartially (I) considered, 
can be regarded as noUiing but experiments in the printing of 
books, are earlier than 1440. He wul not decide whether Guten- 
berg has been in Holland, or whether this historical kernel is the 
foundation of the Coster legend (!) of Adrianus Junius which is 
independent of the Cologne Chronicle. Anyhow, Gutenberg still 
required ten years of hard work and tioublcsomc experiments 
before he, basing himself on the early Dutch printing, whatever 
this may have been, could become the inventor of the present mode 
of printing books. 

Wc here sec how Enschede’s theories give rise to Zedler’s structure 
of theories. When the former says that Gutenberg chose for his first 
work tlic large letters of anu because the Abklatsch-method 
(invented f?] by him) was only fit for large letters, he forgets that 
the printers of these Bibles, wishing to apply their new art to the 
production of copies of the Bible in a speedier way than the scribes 
of their time were able to do, had, of necessity, to design their 
types from the large ornamental church-hand then in vogue for 
Binles, Psalters, Missals, &c. For the same reason they prepared 
different, much smaller, types for the Indulgences of 1454, as the 
manuscript copies of these Indulgences, handed to them as copy," 
were written in the bastard Roman book-hand used for such 
documents. When the arts of casting types and of printing with 
them found their way to Mainz they were new in that city, but 
they came there already well developed, and the printers, whoever 
they were, knew how to prepare themselves for any book or docu- 
ment which it was thought desirable to print. But of these 
Q^uestions Enschede takes no account. He ascribes the two Bibles to 
Gutenberg, because Dziatzko has done so, without inquiring whether 
Gutenberg (not Pfister) had, after all, anything to do with 

Zedler 's theories, partly developments, partly corrections of those 
of Enschedd^'s, are based on the misapprehension that a peculiarity 
in the Costerian types, i.e. the connexion of the signs of contractions 
by a fine stroke with the letters over which they stand, does not 
occur cither in the Dutch blockbooks or in the Dutch MSS. This 
connexion, however, far from being not found, is a conspicuous 
feature in the Dutch blockbooks and MSS., and being faith- 
fully reproduced in the Costerian types, shows how near these types 
stand to the block-printing and MS. periods. Zedler does not 
explain how he would print with the plate-footed types, pasted on 
strong paper, which he ascribes to Coster. Nor does he say whether 
he ever examined the Costerian cdition.s of the Speculum, Donatuses, 
&c., to sec whether they showed any traces of such awkward 
contrivances. 

After ha\ing done justice, wc hope, to these latest theories, 
which, in spite of their great length, leave many things unexplained, 
it is a pleasure to read once more Junius's unvarnished account of 
the Haarlem tradition, which contains no intricate theories, but a 
simple explanation of the rise and progress of printing with mov- 
able (metal) types in that city. The reading of it shows that 
real fact.s can be explained in a few words, while theories require long 
explanations, first for explaining away the real facts, and then for 
explaining the theories, which after all lead us astray. 

The shape and manufacture of the types used as early as 1470 
do not seem to have differed materially from those of the present 
f evident (i) from the shape of the old 

Brnrilett which were discovered in 1878 in the bed of the 

2 hvor Saone, near Lyons, opposite the site of one of the 

' 15th-century printing-houses of that city, and which 
there is reason to believe belonged once to one of those presses, and 
were used by the early printers of ‘Lyons; (2) from a page in Joh. 
Nider’s Lepra moralis, printed by Conrad Homburch at Cologne in 
1476, which shows the accidental impression of a type, pulled up 
from its place in the course of printing by the ink-ball, and laid at 
length upon the face of the forme, thus leaving its exact profile in- 
dented upon the page; (3) from an entirely similar page (fol. 4^) in 
Liber de laudibus ac fastis gloriosae Virginis (Cologne, c. X468). From 
the small circle appearing in the two last-mentioned types, it is 
presumed that the letters were pierced laterally by a circular hole, 
which did not penetrate the whole thickness of the letter, and served, 
like the nick of modern types, to enable the compositor to tell by 
touch which way to .set the letter in his stick. The fact that in 
these two cases the letter was pulled up from the forme seems to 
show that the line could not have been threaded. 

Vine. Fineschi, NoHzie Stcriche sopra la stampena di Ripoli, 

. 49 (Florence, 1781), gives an extract from the cost-book of the 
lipoli press, about 1480, which shows that steel, brass, copper, 
tin, lead and iron wire were all used in the manufacture of types 
at that period.^ 




1 On the above theories and t3rpe8 consult T. B. Reed, Old English 
Letter Foundries, pp. 3-26, 


History of the Earliest Types , — ^The history and nomenclature 
of the earliest types are practically a continuation of the history 
and nomenclature of the characters figured in the earliest 
blockbooks^ wood-engravings and MSS. For instance. Gothic 
type was first used, say, about the year 1445 ; but Gothic writing, 
of which that type was an imitation, was already known and 
used about the second half of the 12th century and can be 
traced still farther back (see above). Again, the pure Roman 
type, which appeared about 1464, is nothing but an imitation 
of what in palaeography is called the Caroline minuscule, a hand- 
writing which was already fuMy developed towards the end of 
the 8th century (see Palaeography). 

The broad outlines of the history of the earliest types are 
as follows : — 

Gothic type, of the angular or pointed kind, was first used by 
the Haarlem printer of the Speculum, Donatus, &c. (see specimen 
No. I, taken from the British Museum copy of the _ . . 

Speculum humanae salvationis, mixed Latin edition), wowfc. 

presumably e. 1445. An entirely similar but larger type (No. 2, 
taken from the British Museum copy of Ludovicus [Pontanu.s] de 
Roma, Singularia) was used, presumably by the same printer, 
c. 1465-1^70. Gothic t^e appeared in Germany as a church type 
in 1454. in the 51 -line Indulgence, presumably printed by Johan 
Gutenberg at Mainz (No. 3, from the Gdttingen copy), and in the 
30-line Indulgence (No. 4, taken from the British Museum copy), 
printed by Peter Schoeffer at Mainz. Type No. 3 was also used 
about the same time for the 36-line Bible, and type No. 4 for the 
42-line Bible. Two much larger Gothic types appeared in the Psalter 


Italian or 
Roman, 


copy of Cicero, De oratore, published at Rome by 
Ulr. Hahn, the X5th of December 1468, in small Roman type, 
with imprint in Gothic), but in a more rounded form; it is practically 
the ordinary Italian writing influenced by the Gothic. In France 
Gothic began to be used in 1473; in England it appears first in 
Caxton's type about the year 1480.® It was employed extensively 
in a great many of the earliest pres.ses all over Europe, and con- 
tinued to be used largely at all times, especially for Bibles, law 
books, royal proclamations, &c., and even to this day it is the 
national character of Germany. It is now usually called lettre de 
forme, black letter or English in EMlish-speaking countries, lettre 
flamand in Holland, and fractur in Germany. 

Bastard Italian or bastard Roman was introduced in 1454 at 
Mainz in the 31 -line (No. 6) and 30-line (No. 7) Indulgences. It is 
also called lettre de somme, some think from the Summa b * 
of Thomas Aquinas, printed in the type of the Bible of oaatara 
1462 by Fust and Schoeffer. Varieties of this kind 
of type were, like the Gothic, much used by the earliest 
printers, as, for instance, the printer of the 1460 Catholic on, Mcntclin 
of Strassburg, c. 1460, and Ulrich Zell at Cologne, c. 1466, &c. In 
England it appeared in the first three books printed (1478, 1479) 
at Oxford (No. 8, taken from the British Museum copy ot Jerome*s 
Expositio in Simbolum Apostolorum, wrongly dated 1468 for 1478). 

Roman type, the Caroline minuscule of palaeography, was first 
used in Germany about 1464, Strassburg, by the printer whose 
fount of type is known by a peculiarly shaped R, and p 
who on that account is usually called " the R printer " Roman. 
(No. 9, taken from the British Museum copy of Durandus, Rationale. 
of which the Basel library possesses a copy which was bought in 
1464).^ In Italy it appears in X465 at Subiaco (see Bernard, pi. xii. 
No. 19), at Rome in 1467 (op. cit. pi. xii. No. 20), but in all its purity 
at Venice in 1^9- used by Johannes of Spires (op. cit. pi. xii. 
No. 25), and at Wris in 1470 (op. cit. pi. xiti. No. 25). In England 
it was not used before 1518, when Richard Pynson, printed Pace's 
Oratio in Pace nuperrima (see facsimile in Ree6'sTypeFoundries,p.g2). 

Burgundian type, or gros hatarde or secretary, was first used about 
1470-1472 by Colard Mansion at Bruges (No. 10, taken from the 
British Museum copy of La Controversie de Noblesse, 
c. 1471-1472). Witn a somewhat similar type (No. 11, 
taken from the British Museum copy of the Recuyell) William 
Caxton is presumed to have printed, likewise at Bruges, a set of 
five books, of which the Recuyell of the History of Troye, a trans- 
lation of a work by Raoul le Fdvre, is the best known and was 
probably printed c. 1471.'* To this same class belong the first type 
(No. 12, from the British Museum copy of the Dictes) used m 
England by William Caxton for the printing of Dictes and Sayings 
of the Philosophers (Nov. 18, 1477), and that used by the printer 
of St Albans (No. 13, taken from the Cambridge University 
Library copy of Aug. Dactus, Eleeancie). It was an imitation of 
the manuscript hand of the Englisn and Burgundian scribes of the 
1 5th century, and, after having figured for a long time in several 
of the early London and provincial presses, ws about 1534 entirely 
superseded by the English black Ic 


letter. To this class of type 


® See Blades, Life of Caxton, pi. xvii. 

> See Jules Philippe, UImprimme h Paris, p. 219. 
* Cf. Blades, Life of Caxton. 



HISTORY] 


TYPOGRAPHY 


539 


belong also the later de civiliii (c. 1570). the scfipt (lettre coulU, 
lettre de finance, Dutch, geschreven schri/t), set court, base secretary, 
and running secretary types. 


mm 

pittltu mffvO 


No, I. — Speculum type, 

e. 1445 (?). 



tur» 

dvta2(d?Aeauctc 

Nos. 3 and 0.— Mainz 3 inline 
Indulgence, 1454. 


ptittta(8&t0 

No. 2. — Pontanus type, 
c. 1470 (?). 


m 


ifmatur «> 


(it)fe)k i( 90 c(i 1 iee. , 


Nos. 4 and 7. — Mainz 30-line 
Indulgence, 4454. 


jeMUetio 

uhbriM 

^biatm. 

No. 5.— Cicero. De oratore, 

1468. 



No. to.-^ontrofjersie deNohheee, 
c. I47I--I472. 


.Putsefl 4111 
meetuafeetf 
bit afFectutn 

No. 8. — Jerome's Expositio 
(1468), 1478, 

0<naviaoi| 4n82 

No. II. — Recuyell of the Hist, 
of Troye, c, 1471. 


KetniHintiscle 

dinib^.Nticd 

antonomaHce 

No. 9. — ^Durandus, c. 1464, 


No. 12, ^Dictes and Sayings, 
M77- 


fajuefoSuMop&Ste: 

CO 8t& tuctncn 
quoin(inm8iCSf>ctiS 

No. 13, — Aug. Dactus, Elegancie, 1479. 

On the types, illustrations, initials, &c., before 1500, consult also 
the facsimiles in Holtrop’s Mon. typ. des Pays^Bas (the Hague. 
1868); R. C, Hawkins, First Books and Printers of the Filteenth 
Century (New York, 1884); William Blades, The Life of Caxton 
(London. 1861-1803); Bernard, Origins de Vimprimerie, vol. i. 
pis. iii.-xiii. (Paris, 1853); Placidus Braun, Notitia de lihris ah 
artis typogr. inventione usque ad annum impressis (Augsburg, 
1788I; H. Noel Humphrey.s, Hist, of the Art of Printing, fol. (London, 
1867); Veroffentlichunsen der Gesellsch* fUr Typenkunde des /j, 
Jahrhunderts. Edd. Isak Collyn, Rud. Haupt, H. O. Lange, 
K. Haebler, V, Madsen, K. Voulli6me, vol. i., &c. (220 facs. published, 
Leipzig. X 9 « 7 “ )l The Woolley [Geo. Dunn], Photographs of 
Early Types (400), designed to supplement published examples with 
references to the British Museum Index 1899-1904, 3 pfs., folio; 
K. Burger, Deidsche und italienische Inkunabeln, in geireuen Nach* 
hildungen herausgeg., j^s. 1-8 (200 pis,), folio (Berlin, 1892- ); 

E Gordon D\x^, Early English Printing, a series of facs.,folio (London, 
1896); Ch. Ensched^, Fondevies de caraetdres et leur maUriel dans les 
Pays-Bas du au i9'^<’ sUcle, folio (Haarlem, 1908); Horace Hart, 
Notes on a Century of Typography at the University Press, Oxford, 
^ 3 ^^ 794 * ^oUo (Oxford, 1900); Olgar Thierry-Poux, Premiers 
monuments de Vimprimerie en France au i5«** siede, folio (Paris, 
1890); British Museum (Facsimiles jrom Early Printed Books in the), 
(1897), 32 pis. folio; Type Facsimile Society, folio (Oxford, 1900- ). 

The types after 1500 can best be learned from the catalogues of 
type-founders, among which those of Messrs Enschede of Haarlem 
occupy a foremost place. Of others we may mention: Indice dei 
caratUfi nella stampa Vaticana, 4to (Rome, 1628); Epreuves des 
cgracteres aui se trouvent ches Claude Lameste, 4to (Paris, 1742): 
Epreuves des car. de la fonderie de Claude Mozet, 8vo (Nantes, 
1754); Les Car, de Vimprimerie par Fournier le Jeune, 8vo (Paris, 


1764); Proef van Leiteren, Bloemen, 6 *e,, van Ploos van Amstel, Svo 
(Amsterdam, 17O7); ^preuve de car, de Jacques Frangois Rosart, 
8vo (Brussels, 1771); Schriften ,,, bey J. H, Prentzler, 4to (Frank- 
fort-on-Main, lyYzf)) Epreuves des car, de la fond, de J, L, Joannts, 
8vo (Paris, 1776) ; Epreuves des car, de la fond, de J, L, de Boubers, 
8vo (Brussels, 1777) ; Proeve van Letteren welhe gegooten warden door 
J. de Groot, 8vo (the Hague, 1787); Pantographie, by Edmund 
Fry, 8vo (London, 1799); and Manuale typograpinco, by G. Bodoni. 
4to (Parma, x8i8). 


Printers after ijoo , — Though the Cologne Chronicle of 1499 
denies to Mainz the honour of the invention of tlie art of printing, 
it was right in a,sserting that, after it had been brought there 
from Holland, it became more masterly and exact, and more 
and more artistic. During the first half-century of printing a 
good many printers distinguished themselves by the beauty, 
excellence and literary value of their productions. We may 
mention as such : Johan Fust and Peter Schoeffer at Mainz; 
Johan Mentelin and Heinrich Eggestein at Strassburg; Ulrich 
Zell at Cologne; Sweynheym and Pannarts at Subiaco and at 
Rome; Nicolas Jenson at Venice; Anton Koberger at Nurem- 
berg; Ketclaer and De Leempt at Utrecht; Johan Veldener at 
Louvain, Utrecht and Kuilenburg; Gerard Leeu at Gouda; 
Johan of Westphalia at Louvain; and William Caxton {jq,v.) 
at Westminster. 

Very soon the demand for books increased, and with it came a 
reduction in their prices. This caused a decline in the exe- 
cution of printing, which begins to be appreciable about 1480 
in some localities, and may be said to have become general 
towards the end of the 15th century. At all times, however, 
we find some printers raise their art to a great height by the 
beauty of their types and the literar)' excellence of their pro- 
ductions. Among the later printers we may mention the Aldi 
of Venice (1490 to 1597); G. B. Bodoni of Parma (1768-1813); 
John Amerbach at Basel (1492-1516); John Froben at Basel 
(1496-1527); John Baskerville at Birmingham (1750-1775); 
the house of Weichel, first at Paris (r. 1530-1572), afterwards 
at Frankfort; Christopher Plantin at Antwerp (1554-1589); 
the Elzevirs, first at Leiden, afterwards at Amsterdam (1580- 
1680); Antoine Verard at ]?aris (1485-1513); Josse Bade or 
Badius at Paris (1495-1535); and the Estiennes at Paris (1502- 

1598)- 


The Italic typo ^ is said to be an imitation of the heind writing of 
Petrarch, and was introduced by Aldus Maiiulius of Venice for 
the purpose of printing his projected small editions of 
tlie classics. The cutting of it was entrusted to Fran- ztauc. 
cesco da Bologna, an artist who is presumed to be identical with 
the painter Francesco Francia or Raibolini. The fount is a “ lower 
case " only, the capitals being Roman in form. It contains a large 
number ot tied letters, to imitate handwriting, but is quite free from 
contractions and ligature s. It was first used in the Virgil of 1500. 
Aldus produced six different sizes between 1501 and 1558. It was 
counterfeited almost immediately in Italy, at Lyons and elsewhere. 
Originally it was called Venetian or Aldine, but subsequently Italic 
type, except in Germany and Holland, where it is called " cursive." 
The Italians also adopted the Latin name " charac teres cursivi seu 
cancellarii." In England it was first used by Wynkyn de Wordc 
in Wakefield's Oratio in 1524. The character was at first intended 
and used for the entire text of classical works. When it became 
more general, it was employed to distinguish portions of a book not 
properly belonging to the work, such as introductions, prefaces, 
indexes, notes, the text itself being in Roman. Later it was used 
in the text for quotations, and finally served the double part of 
emphasizing certain words in some works, and in others, chiefly 
translations of the Bible, of marking words not rightly forming a 
part of the text. 

Greek type (minuscules) first occur.s in Cicero, De officiis, printed 
at Mainz m 1465 by Fust and Schoeffer, The fount used is rude 
and imperfect, many of the letters being ordinary Latin. ^ - 

In the same year Sweynheym and Pannarts used a good 
Greek letter for some of the quotations in their edition of Lactantius 
(see, for instance, leaves ita, 19a, 3ba, 139, 140): but the supply w'as 
evidently short at first, as some of the larger quotations in the first 
part of the book were left blank to be fUl^ in by hand. The first 
book wholly printed in Greek minuscules was the Grammar of 
Lascaris, by Paravisinus, at Milan in 1476, in types stated to have 
been cut and cast by Demetrius of Crete. The fount contains 
breathings, accents and .some ligatures. The headings to the 


1 These paragraphs on the various typ^s are for the most part 
taken from T. B. Keed's History of the Old English Letter Foundries, 
p. 50 seq. (London, 1887). 
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chapters are wholly in capitals. The Anthologia graeca of Las- 
caris was printed at Florence in 1494 wholly in Greek capitals 
(litterae majusculae), and it is stated in the preface that they were 
designed after the genuine models of antiquity to be found in the 
inscriptions on medals, marbles. &c. Hut as late as 1493 Greek t3rpe 
was not common, for in that year the Venice printer Symon Bevilaqua 
issued Tibullus, Catullus and Propertius, with blanks left in the com- 
mentary for the Greek quotations. In England Greek letters ap- 
peared for the first time in 1519 in W. de Worde's edition of Rob. 
Whittington’s Grammatica, where a few words are introduced cut 
in wood. Cast types were used at Cambridge in Galen's De temper a- 
meniis, translated by Linacre, and printed by Siberch in 1521, who 
stylos himself the first Greek printer in England ; but the quotations 
in the Galen are very sparse, and Siberch is not known to have 

S rinted any entire book in Greek. The first printer who possessed 
reck types in any quantity was Reginald Wolfe, who held a royal 
patent as printer in Greek, I.atin and Hebrew, and printed in 
1543 fwo ftomilies of Chrysostom, edited by Sir John Cheke, the 
first Greek lecturer at Cambridge. In Edinburgh, in 1563, and as 
late as 1579. the space for Greek words was left blank in printing, 
to be filled in by hand. 

'Phe Oxford University Press, re-established in 1585, was well 
supplied with Greek t^es, which were used in the Chrysostom of 
1580, About 1607 Sir Henry Savile introduced Greek types (vulgarly 
called on account of their’ beauty “the silver letter") into Eton 
College, for printing hi.s edition of St Chrysostom (8 vo!s., 1610-1613, 
John Norton), and other Greek authors. He afterwards presented 
this type to the university of Oxford. In 1632 Cambridge applied 
to Oxford for the loan of a Greek fount to print a Greek Testament, 
and the same university made an offer in 1700 for the purchase of 
a fount of the king's Greek at Paris, but withdrew on the French 
Academy insisting as a condition that every work printed should 
bear the imprint “ characteribus Graccis e t3rpographeo regio Parisi- 
ensi." It should not be forgotten that the large number of ligatures 
in the Greek of that day made the production of a fount a serious 
business. The Oxford Augustin Greek comprised no fewer than 354 
matrices, the great primer 456, and Fournier's fount showed even 
776 different sorts. The Dutch founders effected a gradual reduction 
of the Greek typographical ligatures. Early in the 19th century 
a new fashion of Greek, for which Person was sponsor and furnished 
the drawings, was introduced, and has remained the prevailing 
form to this day. Cf. Rob. Proctor, The Printing of Greek in the 
XVth Century, folio (Oxford, 1900). 

The first Hebrew types are generally supposed to have apiKsared 
in 1475 in Petrus Niger’s Tractatus contra perfidos Judaeos (leaf 10), 

^ . printed by (!onrad Fyncr at Esslingen. De Rossi states 

neorew* ^ Hebrew work in four folio volumes entitled Arba 

Turim, of Rabbi Jacob ben Asher, was printed in 1475 at Pieve di 
Sacco in Austrian Italy, while in the same year, a few months earlier, 
Salomon Jarchi'.s Comment, on the Pentateuch appeared at Reggio 
in Italy, printed in the Rabbinical character. Numerous other 
Hebrew works followed before 1488, in which year the first entire 
Hebrew Bible was printed, with points, at Soncino, by a family 
of German Jews. The first Engli.sh bcx>k in which any quantity 
of Hebrew type was used was Dr Rhys’s Canibro-Brytannica^ Cym- 
raecaeve linguae institutiones, printed by Thomas Orwin in 1592, 
though already in 1524 Hebrew characters, but cut on small blocks 
of wood, were used by W. de Wordc in Rob. Wakefield's Oraiio. 
The Hebrew fount made use of in Walton's Polyglott in 1657 was i 
probably the first important fount cut and cast in England, though 
there were as yet no matrices there for Rabbinical Hebrew. In 
the beginning of the i8th century Amsterdam was the centre of the 
best Hebrew printing in Europe. 

The first book printed in Arabic types is said to be a Diumale 
Graecorum Arabum, printed at Fano in Italy in 1514. ^ Two years 
later P. P. Porrus’s Polyglott Psalter, comprising the 
ArmMc. Arabic version, was printed at Genoa; and two years 
later a Koran in Arabic is said to have been printed at Venice’. In 
15^5 an Arabic Vocabulary at Granada had the words printed in 
Gothic letters with the Arabic points placed over them; and in other 
presses where there were no Arabic types the language was expressed 
in Hebrew letters or cut in wood. De Guignes and others mention 
a fount of Arabic used by Gromors in Paris in 1539-15^0 to print 
Posters Grammar. In England some Arabic words were introduced 
in Wakefield's Oratio of 1524, but apparently cut on small blocks 
of wood. In Minsheu's Ductor in linguas, 1617, the Arabic words 
are printed in Italic characters. Laud's gift of Oriental MSS. to 
Oxford in 1635, and the appointment of an Arabic lecturer, were 
the first real incentives to the cultivation of the language by English 
scholars. Previous to this it is stated that the Raphelengius Arabic 
Ih-css at Leiden had been purchased by the English Orientalist, 
William Bedwell; but, if it was brought to England, it does not 
appear to have been immediately made usr; of. The Arabic words 
in Thomas Greave's Oratio de linguo^ Arabicae utilitate, printed at 
Oxford in 1639. were written in by hand. 

Syriac type, probably cut in wood, first appeared in Poatel's 
Linguarum XII. Alphabeta, printed in Paris in 1538; but the char- 
acters are so rude in form and execution as to be scarcely legible. 

> Sec Panzer vii. 2. 


In 1555, however, Postel assisted in cutting the punches for the 
Syriac Poshito New Testament, printed at Vienna in 4to, the first 
portion of the Scriptures, and apparently the first book, 
printed in that language. In 1569-1572 Plantin at 
Antwerp included the Syriac New Testament in his Polyglott, and 
reissued it in a separate form in 1574. In England Syriac was 
usually expressed in the earlier works in Hebrew characters. But in 
1652, when the prospectus and preliminary specimen of Walton's 
Polyglott were issued, wo find Syriac type iii use. 

Of the Armenian character the press of the Vatican possessed a 
good fount in 159X, when Angelo Koccha showed a specimen in 
his Bibliotheca Apostolica Vatioana. A psalter is said . . 

to have been printed at Rome in 1565, and Rowe Mores 
mentions doubtfully a liturgy printed at Cracow in X549. Armenian 
printing was practised in Pans in 1633; but the Armenian bishops, 
on applying to France for assistance in printing an Armenian Bible, 
in 1662, were refused, and went to Rome, where, as early as 1636, the 
press of the Propaganda liad published a specimen of its Armenian 
matrices. The patriarch, after fifteen months' residence in Rome, 
removed to Amsterdam, where he established an Armenian press, 
and printed the Bible in 1666, which was followed in x668 by a 
separate edition of the New Testament. In 1669 the press was 
set up at Marseilles, where it continued for a time, and was ulti- 
mately removed to Constantinople. In England the first Arme- 
nian type was that presented by Dr Fell to Oxford in 1667. The 
alphabet given in the prolegomena of Walton's Polyglott was cut 
in wood. 

Of Elhiopic the earliest type appeared in Potken's Psalter and 
Song of Solomon, printed at Rome in X513. The work was reprinted 
at Cologne, in 1518, in Potken's Polyglott Psalter. In ntMontc 
1548 the New Testament was printed at Rome by some otaiopic. 
Abyssinian priests. The press of the Propaganda issued a specimen 
of its fount m 1631, and again in Kircher's Prodromus Coptus in 1636. 
Erpenius at Leiden had an Ethiopic fount, which in 1626 was 
acquired by the Elzevirs. Usher attempted to procure the fount for 
England; but, his attempt failing, punches were cut and matrices 
prepared by the London founders for the London Polyglott, which 
showed the Psalms, Canticles and New Testament in the Ethiopic 
version. 

Of Coptic the press of the Propaganda possessed a fount, and a 
^ecimen was issued in 1636, in which year also Kircher's Prodromus 
Coptus appeared from the same press. In England . . 

David Wilkins's edition of the New Testament was vopric. 

printed in 17x6 from Coptic types cast with matrices which Dr Fell 
had presented to Oxford in 1667. The alphabets shown in the 
introduction and prolegomena to the London Polyglott of 1O55 and 
1657 were cut in wood. 

Of Samaritan the press of the Propaganda had a fount in 1636, 
and the Paris Polyglott, completed m 16^5, contained the entire 
Pentateuch in typo, the punches and matrices of which e-— 
had been specially prepared under Le Jay's direction. 

The fount used for the London Polyglott in 1657 is admitted to have 
been an English production, and was probably cut under the super- 
vision of Usher. 

With Slavonic type a psalter was printed at Cracow as early as 
1491, and reprinted in Montenegro in 1495. The only Slavonic 
fount in England was that given by Dr Fell to Oxford, e/ v--/- 
and this, Mores states, was replaced in 1695 by a fount 
of the more modern Russian character, purchased probably at 
Amsterdam. Tlic Oratio Dominica in 1700 gives a specimen of 
this fount, but renders the Hieronymian version in pummima 
copper-plate. Modern Slavonic, better known as Kueeiau. 
Russian, is said to have appeared first in portions of the Old Testa- 
ment, printed at Prague in I 5 X 7 “I 5 I 9 * Ten years later there was 
Russian type in Venice. A Russian press was established at Stock- 
holm in 1625, and in 1696 there were matrices in Amsterdam, from 
which came the types used in Ludolph's Grammatica Russica, 
printed at Oxford in that year, and whence also, it is said, the types 
were procured which furnished the first St Petersburg press, estab- 
lished in 17x1 by Peter the Great. Mores notes that in 1778 there 
was no Russian type in England, but that Cottrell was at that time 
engaged in preparing a fount. It does not appear that this project 
was carried out, and the earliest Russian in England was cut by 
Dr Fry from alphabets in the Vocabularia, collected and published 
for the empress of Russia in 1786-1789. This fount appeared in the 
Pantographia in 1799- 

A fount of the Etruscan character cut by William Caslon about 
1733 for Swinton of Oxford was apparently the first produced. 
Fournier in 1766 showed an alphabet engraved in metal 
or wood . In 1 77 1 the Propaganda published a specimen 
of their fount, and Bodoni of Parma in x8o6 exhibited a third in his 
Oratio Dominica. 

Runic types were first used at Stockholm in a Runic and Swedish 
Alphabetarium, printed in 1611. The fount, which was cast at 
the expense of the king, was afterwards acquired by 
the university. About the same time Runic type was 
used at Upsala and at Copenhagen. Voskens of Amsterdam had 
matrices about the end of that century, and it was from Holland 
that Francis Junius is supposed to have procured the matrices 
which, in 1677, he presented to Oxford. This fount appears in the 
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OroHo Dominica of 1700, and in Hickes's Thesaurus (1703-1705), 
and it remained the only one in England. 

Matrices of Gothic type were presented to Oxford by Francis 
Junius in 1677, and a fount of them was used for the Oratio Dominica 
at Z700 and in Hickes's Thesaurus, A different fount 
Ooibie. Chamberlayne’s Oratio Dominica, printed 

at Amsterdam in 1715. Caslon cut a fount which appeared in his 
first specimen in 1734. This and the Oxford fount were the only 
two in England in 1820. 

Founts of Icelandic, Swedish and Danish were included in Junius's 
gift to Oxford in 1677, a>nd were, perhaps, specially prepared in 
.. Holland. The first-named is shown in the Oratio 
Dominica of 1700 and in Hickes's Thesaurus, Printing 
had been practised in Iceland since 1 531 , when a Breviary 
was printed at Hoolum, in types rudely cut, it is alleged, in wood. 
In 1574, however, metal types were provided and several works 
produced. After a period of decline, printing was revived in 1773, 
and in x8zo Sir George M'Kenzie reported that the Hoolum press 
possessed eight founts of type, of which two were Roman, and the 
remainder of the common Icelandic character, which, like the Danish 
and Swedish, bears a close resemblance to the German. 

For the Anglo-Saxon language the first type was cut by John 
Day in 1567, under the direction of Archbishop Parker, and appeared 
. in .Slfric's Paschal Homily in that year and in the 

Mtfredi res gesta of Asser Menevensis in 1574. Anglo- 
saxoa, Saxon type was used by Browne in 1617, in Minsheu's 
Ductor in linguas; and Haviland, who printed the second edition 
of that work in 1626, had in 1623 made use of the character in Lisle's 
edition of ^line's Homily, 

The first fount of Irish character was that presented by Queen 
Elizabeth to O' Kearney in 1571, and used to print the Catechism 
- which appeared in that year in Dunlin, from the press 

irise. Franckton. But the fount is only partially Irish, 

many of the letters being ordinary Roman or Italic. It was used 
in several works during the earW years of the 17th century, and as 
late as 1652 in Godfrey Daniel's Christian Doctrine, printed in Dublin. 
The Irish seminaries abroad were better supplied with Irish type. 
A new type was cut by Moxon, and appeared in 1681 in Boyle's 
New Testament, printed by Robert Evetingham. 

The earliest specimen of music type occurs in Higden's Poly- 
chronicon, printed by De Wordc at Westminster in 1495. The 
^ square notes appear to have been formed of ordinary 

q^uadrats, and the staff-lines of metal rules imperfectly 
joined. In Caxton's edition of the same work in 1482 tne space 
nad been left to be filled up by hand. The plain-chant in the Mainz 
psalter of 1490, printed in two colours, was probably cut in wood. 
Hans Froschauer of Augsburg printed music from wooden blocks 
in X473, and the notes in Burtius's Opusculum Musices, printed 
at Bologna in 1487, appear to have been produced in the same 
manner; while at Lyons the missal printed by Matthias Hus in 
1485 had the staff only printed, the notes being intended to be filled 
in by hand. About 1500 a musical press was established at Venice 
by Ottavio Petrucci, at which were produced a series of mass-books 
with lozenge-shaped notes, each being cast complete with a staff-line. 
In 15x3 he removed to Fossombrone, and obtained a patent from 
Leo X. for his invention of types for the sole printing of figurative 
song (cantus figuratus). Before 1550 severu European presses 
followed Petrucci's example, and music type was used, among other 
places, at Augsburg in 1506 and 1511, Parma in 1526, Lyons in T532 
and Nuremberg in X549. In 1525 Pierre Hautin cut punches of 
lozenge-shaped music at Paris. Round notes were used at Avignon 
in X532. In England, after its first use, music-printing did not 
become general till 1550, when Grafton printed Marbecke's Book 
of Common Prayer, “ noted " in movable type, the four staff-lines 
being printed in red and the notes in black. There are only four 
different sorts of notes used — three square and one lozenge. About 
1660 the detached notes hitherto employed began to give place to 
the " new tyed note," by which the heads of sets of quavers could 
be joined. But at the close of the 17th century music-printing 
from type became less common, on account of the introduction of 
stamping and engraving plates for the purpose. Cf. Rob. Steele, 
The Earliest English Music Printing, folio (London, 1903); Andr. 
Deakin, Mus, Bibliogr,, 8vo (Birmingham, 1893). 

Printing for the blind was first introduced in X784 by Valentin 
Hauy, the founder of the asylum for blind children in Paris. He 
ow ^ script character, from which im- 

ehfSSSd P^ ®ssions were taken on a prepared paper,the impressions 
tnenuna, being so deeply sunk as to leave their marks m strong 
relief and legible to the touch. Haiiy's pupils not only read in tMs 
way, but executed their own typography, and in 1786 printed an 
account of their institution and labours as a specimen of their press. 
The first school for the blind in England was opened in Liverpool 
in 1791 , but printing in raised characters was not successfully accom- 
plish^ till 1827, when Gall of the Edinburgh asylum printed the 
Gospel of St John from angular types. Alston, the treasurer of 
the Glasgow asylum, introduced the ordinary Roman capitals in 
relief, and this system was subsequently improved upon by the 
addition of the lower-case letters by Dr Fry, the type-founder, 
whose specimen gained the prize of the Edinburgh So^ety of Ax^ 


in X837. Several rival systems have competed in England for 
adoption, of which the most important are those of Lucas, Frere, 
Moon, Braille, Carton and Alston (see Blindness). 

The trouble and cost involved in the use of the initial director early 
suggested the use of woodcut initials, and Erhard Ratdolt of Venice, 
about 1475, is generally supposed to have been the first 
printer to introduce the literae fiorentes, called also eaman, 
lettres toumeures, or tomatissimi, which eventually superseded 
the hand-painted initials. Caxton introduced one or two kinds in 
X484. Among the earliest to be used are the so-called Lombardic 
initials or capitals. The more elaborate initials, such as those used 
in the Mainz indulgences and psalter, by Aldus at Venice, by Johann 
Schoeffer at Mainz in 1518, by Tory and the Estiennes at Paris, 
by Froben at Basel, and by the other great printers of their day, 
were known as lettres grises. Besides tliese, the ordinary " two- 
line letters " or large plain capitals came into use; and these were 
generally cast, whilst the ornamental letters were for the most part 
engraved on wood or metal. 

Type ornaments and flowers began, like the initials, with the 
illuminators, and were afterwards cut on wood or metal. The first 
printed ornament or vignette is supposed to be the ^ 
scutum or arms of Fust and Schoeffer in some copies 
of their X457 Psalter, and of their edition of the Bible *®®™^*^* 
01x462. There is no vignette in the Swhinao Lactantius of 1465 (as 
stated by Mr Reed, Foundries, p. 82). In Holtrop's Monum, 
iypogr, des Pays-Bas may be seen borders used by some of the 
earliest printers of Holland (1475-1490), which would not look bad 
even in the present time. Caxton in 1490 used ornamental ])ieces 
to form the border for his Fifteen 0 *s, At the same time the Paris 
printers engraved still more elaborate border-pieces. At Venice 
entire frames were engraved in one piece, while Aldus as early as 1 495 
used tasteful head-pieces cut in artistic harmony with his lettres 
grises. Early in the i6th century we observe detached ornaments 
and flourishes which have evidently been cast from a matrix. 

Bibliography. — Besides the works of Berjeau, Bernard, Blades, 
Hawkins, Hessels, Holtrop, Noel Humphreys, Koehler, Jules 
Philippe, T. B. Reed, Sotheby, Steele, Weigel, &c., already mentioned, 
consult also Bigmore and Wyman, A Bibliography of Printing 
(London, 1880); Geo. Wolfg. Panzer, Annales typog, (Nuremberg, 
1793, &c.); Lud. Hain, Repertorium bibliog, (Stuttgart, 1826-X838), 
with indices by Conr. Burger (iBgi and 1908); suppl. by W. A. 
Copinger (1895-1902), and Appendices ad HainiUCopingeri reper- 
torium, by Diet. Reicliling (X905-1909); Holtrop, Cat, librorum 
sec, xv^ impressorum in bihl. Regia Hagana (the Hague, 1856); 
M. F. A. G. Campbell, Ann, de la typog, nierlandaise au xv 
Slide (the Hague, z 874) ; Rob. Sinker, A Cat, of the X V, Century 
Printed Boohs in the Library of Trinity College, Cambridge (Cambridge, 
1876); W. Th. Lowndes, Bibliographer's Manual, ed. by H. G, 
Bohn (London, 1858, &c.); J. C. Brunet, Manuel dulibraire (Paris, 
i860; four earlier editions); Th. F. Dibdin, Bibliotheca Spenceriana 
(Ix>ndon, 18x4, &c.j and his other works); Ennen, Katalog der 
Incunabeln in der Stadt-Bibliotheh xu K6ln\ Schoepflin, Vindiciae 


1840) ; P. lAktnHntX, Origine de Vimpr, (Paris, 1810); Ch'. Hiielens, 
La Ligende de St Servais (Brussels, 1873); J. P. A. Madden, 
Lettres d'un bibliographe (Paris, 1868-1878); Wetter, Krit. Gesch, der 
Erfindung der Bucharuckerkunst (Mainz, 1836); A. de Vries, Eclair- 
cissemens sur Vhistoire de Vinv, de Vimpr, (the Hague, 2843); Jos. 
Ames, Typogr. Antiquities (augmented by W. Herbert; London, 
X785-1790); T. C. Hansard, Typographia (London, 1825) ; Thomas, 
Hist, of Printing in America (Albany, 1874); Th. L. Devinne, The 
Inv, of Print, (London, 1877) ; W. Skeen, Early Typography (Colombo, 
1872); Sam. Palmer, A General Hist, of Print, (London, 1732); 
W. Young Ottley, Inquiry concerning the Inv, of Print, (London, 
1863) ; Henry Bradshaw, A Classified Index of the /jth Century Books 
in the Collection of the late M. J, de Meyer (London, 1870); idem. Hist, 
of the Founts of Type and Woodcut Devices used by Printers in Holland 
in thei^th Century (London, 1871); idem, The Printer of the Historia 
S, Albdni (Cambridge, 1868); A. Van der Linde, Haarlem Legend 
(London, 1870); idem, Gutenberg (Stuttgart, i88x); idem, Gesch, der 
Erfind, der Buchdruckerkunst (Berlin, 1886) ; Schaab, GescA. der Erfind, 
der Buchdrucherh, (Mainz, 1830); K. Falkenstein, der Buch- 

druckerk, (Leipzig, 1856); Lorck, Handb. d, Gesch. der Buchdrucherh, 
(Leipzig, 1882); K. Faulmann, Illustr, Gesch, der Buchdrucherh, 
(Vienna, 1882); M. Denis, Wiens Buchdruchergesch, bis is6o (Vienna, 
1782); C. R, Hildebum, A Century of Printing — the Issues of the 
Press in Pennsylvania, J684--T784 (Philadelphia, 1887); J. Garcia 
Icazbalceta, Bibliografia Mexicana del sigh xvi. (Mexico, 1887); 
Bibliograpkica (3 vols., London, 1 895-1897); W. Blades, Biblio- 
graphical Miscellanies (London, 1^0) ; C. M, Briquet, Les Filigranes, 
Diet, hist des marques du papier (4 vols., Geneve, 1907); Konr. 
Burger, Beitrdge zur Inkunabelbibliogr, (Leipzig, 1908) ; Catal, of 
Boohs printed in the ijth Century, Brit. Mus. pt. i. (London, 1908); 
Catal, of MSS, and Early Printed Boohs in the library of J. Pierpont 
Morgan (3 vols., London, X907); Arth. Christian, Origines de Vimpri- 
merie en France (Paris, 1900) ; A. Claudin, Monum, de Vimprimerie 
h Poitiers (Paris, 1897) ; idem, Histoire de Vimprimerie en France au 
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XV* et au xvi* sUcle (Paris, 1900^1904) j W. P. Courtney , A Register 
of National Bibliography (2 vols., London, 1905) ; J. P. Edmond, 
Catah of Early Printed Books in the library of the Society of Writers 
to the Signet (Edinburgh, 1906) ; Ehwald, Handschr, n. Inkunabeln 
der Gymnasialbibliothek zu Gotha» 4to (Gotha, 1893); Will. J. van 
^s, Bibliogr. des Bibles et des Nouv* Testaments en langue franp. 
(Gendvo, 1900); John Ferguson, Some Aspects of Biblio^aphy 
(Edinburgh, 1900); G. Fumagalli, Lexicon typographicum Italiae; 
Diction, giogv, d^Italie (Florence) ; Gravures sue bois iiries des livres 
fran^ais du xv‘ siMe (Paris, 1868); Konrad Haebler, Typenreper- 
torium der Wiegendrucke (Halle, 1905, 1908); idem, Typographic 
ibirique du xv* siicle (La Haye, Leiprig, 1902 ; 87 plates) ; idem, Bihlio- 
grafia iberica del siglo xv. (La Haye, Leipzig, 1903); Otto Gilnther, 
Die Wiegendrucke der Leipziger Sammlungen (Leipzig, 1909): Alb. 
Hubl, Die Inkunabeln der Bihlioth. des Stiftes Schotten in Wien (Vienna 
and Leipzig, 1904); UImprimerie hors VHurope^ far un bibliophile 
(Paris, 1902) ; Ad. Knhtgen, Incunabeln im kbn, katnol. Gymnasium zu 
(Heiligcnstadt, 1888); Paul Lacombe, d*heures 

imprimis au xv et au xvi* siicle (Paris, 1907); Ad. l^nge, Peter 
Schofffer (Leipzig, 1864); H. O. Lange, Analecta bibliographica 
(Copenhagen, 1906); F. Madan, The University Press at Oxford 
(Oxford, 1908); Baron F. del Marmol, DicHon. despligranes (Namur, 
1900); Joh. Jac. Merlo, Ulrich Zell, ed. Otto l^retzky (Cologne, 
1900) ; Henri Monceaux,Le5L£ Rouge de Chablis, calligraphes et minia- 
turistes, graveurs et imprimeurs (Paris, 1896); K. A. Peddie, Printing 
at Brescia in the /jth Century (London, 1905)** Marie Pellechet, 
Catal. giniral des incunables des biblioihiques publiques de France 
(Paris, 1897); M. A. Pdricaud, Bibliogr. lyonnaise du xv* siicle 
(Lyons, 1861); J. Philippe, Origine de Vimprimerie d Pam (Paris, 
1885); Guillaume Fichet, Introduction de Vimprimerie k Paris 
(Paris, 1892); Henr. R. Plomer, Hist, of English Printing, 

(London, 1900) ; G. R. Redgrave, Erhard RatdoU and his Work at 
Venice (London, 1894); Fr. Keiber, De primordiis artis imprimendi 
acpraecipue de inventions typographiae Harlemensi (Berol., 1856); 
Ph. Renouard, Bibliographie des impressions et des ceuvres de Josse 
Badins Ascensius, 1462-1^35 (Paris,i9o8) ; Seymourde Ricci, if Census 
of Caxtons (IjQTLdOTL, fol., 1909); due de Rivoli, Bibliogr. des livres k 
figures vinit., (Paris, 1892); Paul Schwenke, Untersuch, 

zur Geschichte des ersten Buchdruchs, herausgeg. von der honigl. Bibl. 
zu Berlin (1900) ; L. C. Silvestre, Marques typographiques (Paris, 
1853) ; Dav. E. Smith, Rara arithmetica, in the library of Cieo. Arthur 
Plimpton of New York (Boston and London, 1908) ; Henri Stoin, 
Manuel de bibliographie gin. (Paris, 1897) ; C. H. Timperlcy, Encyclo- 
paedia of Literary and Typographical Anecdote (2nd ed., London, 
1842); Tijdschrift voor boeh-en bibliothcehwezen (Antwerp, Ghent, 
1903); hbon Vallfee, Bibliogr. des bibliographies (Paris, 1897); Herm. 
Varnhagen, Eine Sammlung alter italien. Drucke der Erlanger Univer- 
sitdishibliothek (Erlanger, 1892); Ernst Voulli^me, Der Buchdruck 
Kblns bis turn Bnde des XV. Jdhrhunderts (Bonn, 1903); idem, Die 
Inctmabeln der kon. Universitnts-Bibl. zu Bonn (I>eipzig, 1894); 
W. H. J, Wealc, Bibliographia Liturgica (London, 1886). 

The titles of other works on the invention, progress and process 
of printing, &c., may be learnt from the lists of books on such sub- 
jects in the work.s already quoted. Also the catalogues of second- 
hand booksellers, a.s Jos. Baehr (Frankfurt), Harrowitz (Berlin), 
Leo S. Olschki (Florence), Bern. Quaritch and W. M. Voynich 
(London), Jaques Rosenthal, Ludw. Rosenthal (Munich), <%c.^ 

IL— Modern Practical Typography 

The printing surfaces used in the production of books and 
newspapers, apart from wood- or process-blocks and casts, 
and apart also from such surfaces as are obtained by means of 
the Linotype and kindred machines, are made up primarily 
of an aggregation of separate types, each representing a letter, 
mark or sign, though the actual surface employed on the 
printing press is frequently a duplicate copy made by a 
process of stereotyping or electrotyping. 

Material Characteristics of Type. — A fount consists of a propor- 
tioned quantity of each of these letters and signs of any one particular 
body and face. It therefore contains single letters, both capitals 
(*‘ upper case*') and small letters ("lower case"), diphthongs; liga- 
tures such as ff, fl; accents, points, figures, fractions, commercial 
signs such as @, £\ " peculiars" such as t; and leaders (...), to- 
gether with quads (pieces of metal which do not print, but are 
used to compensate fbr the shortness of occasional lines, as at the 
end of a paragraph) , and spaces which separate words. A fount 
may thus have about 275 characters or sorts, about zoo of them 
consisting of italic letters, points and figures. 

The numbers of the different sorts vary with difierent languages, 
and even with the style of difierent writers, the works of Charles 
Dickens, for instance, making unusually heavy demands on the 
vowels, while the writings of Lord Macaulay run with like persistence 
on the consonants. Type-founders determine the pro^rtions of 
the difierent sorts according to a biU of type, or scheme, either numeri- 
cally, when the basis of fhe computation is the number of lower 
case fi's (or of A's, in the case of display type used for headings), 
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or by weight. In riie second method a fount of 125 Ih of Roman 
type includes, on one scheme, 8 oz. of E, M, C; 9 oz. of T; 8 of e; 
5 fb each of a, b, n, o, t; and so on down to 3 oz. of z. A fount of 
body-letters — that is, those used for the reading matter of books and 
newspapers — as made up by oneBritish type-founder contains capitals 
9 % by weight, small capitals 4 %, figures 6 %, lower-case letters, 
points and leaders 56 %, spaces 15 % and quads xo % ; rules, accents 
and fractions not being supplied except in new complete founts or 
when specially asked for. A rule for estimating the quantity of type 
required for a page is to divide the number of square inches it con- 
tains by 4, when the quotient represents approsamatcly the weight 
of type in lb. But for large founts 25 % and for small ones 40 % 
should be allowed in addition, on account of unused type in the cases, 
which cannot be completely set. 

For many years it was a favourite idea with inventors, especially 
those who were not practical printers, that mat economy might 
be gained in composition by the use of word characters, _ 
or " logotypes," instead of single letters. The constant 
recurrence of certain words such as " the," " and," " is," suggested 
that tliey, as well as a£8xe8 and suffixes like ad-, ac-, -in^, -ment, 
should be cast in single pieces instead of being set up with their 
component letters. Such logotypic printing was used in 1785 
in me London Daily Universal Register, which three years later 
became The Times, but it has never found general favour. The chief 
practical objection is that it involves the use of cases with an in- 
conveniently large number of boxes. The greater the variety of 
characters the more " travel " of the compositor's hand over the 
cases is necessary for picking them up, and by so much is the speed 
of his work retarded. 

l^ch of the parts of a t3^e has a technical name. In fig. i, 
representing the capital letter M, the darkest space a, a, a, a, is called 
the face) and only that part of the type touches the p ^ ^ 
paper in printing. The face is divided into the stem, 
marked i, which comprises the whole outline of the 
type M; the serifs, or the horizontal lines marked 2, which complete 
the outline of the letter; the beard, consisting ^ 
of the bevel or sloping part marked b, b, and " 
the shoulder or flat portion below b. The ^ank 
is the entire body of the letter d, the front part 
(that shown) being known as the belly and the 
corresponding part behind as the hack. The 
spaces at h and h are the counters, w'hich regulate 
the distances apart of the stems in a line of 
type. The hollow groove extending across the 
shank at e, e is the nick, which enables the 
workman to recognize the direction of the type 
and to distinguish difierent founts of the same 
body. The absence of this simple expedient 
would retard the operation of hand-setting up 

by fully one-half. The earliest type-founders 

did not know the use of the nick. If a part of piQ, Finished 

the face overhangs the shank, this part is called Type, 

the kern, but kerned letters are avoided as ^ 

much as possible. The groove g divides the bottom of the t3rpe 
into two parts called the feet. An impression from that part of 
a type on which it stands would be as Types must be perfectly 
rectangular, the minutest deviation rendering them useless. Any 
roughness at the sides is called burr, and any injury to the faces a 
batter. 

Types which have the face cast in the middle of the shank, as a, 
c, e, m, &c., and thus leave an open space above them corresponding 
to that below, caused by the beard, are known as short 
letters. Those whose stem extends to the top of the 
shank, as b, d, f, &c., are called ascending letters. Those 
that have a stem extending over the shoulder, as g, p, &c., are called 
descending letters. Those that are both ascending and descending, 
and extend over the whole of the shank, as Q and j, are long letters. 
Small letters and figures cast upon the upper part of the shank, 
as !■, are called superiors] those very low down on the shank are 
inferiors, as H.. Types that are very heavy and massive in appear- 
ance are called fat-faced] those that are fine and delicate, lean-faced. 
A type whose face is not in proportion to the depth of the shank 
{e.g. a small pica cast on a pica tody) is a bastard type. 

Types are of various sizes, from those used for the smallest pocket 
bxbles to those used for large placards, and the sizes are classified 
according to the dimensions of their ends or bodies. simmm mz 

In a given fount the length of the end of the type which fr™ ^ 

bears the face is the same for ail characters, but the 
width varies, an i, for example, being narrower than a w. Each 
body has a distinctive name, but it used to be a confusing and in- 
convenient anomaly that types made by difierent founders, though 
called by the same name, were not of precisely the same size. Toe 
long primer of one maker, for example, was 89 lines to the foot, of 
another 89^, and of a third 92. This znoonvenience was remedied 
in America by the founders agreeing to mdbpt a uniform point- 
system ] the pica of 0*16604 in. was taken as a standard, six picas being 
0*996 in., am was divided into twelve parts or points of 0*0x3837 in., 
o^er types being cast as multiples of one of these points, and 
specified according to the number of them they contained. This 
system, with the same basic unit, has been adopted by British 
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t3rpefound«rs, though not to the exclusion of older sizes, and it has 
been extended to regulate the thickness or set of types, and also the 
position of the faces on the bodies as regards alignment. The Didot 
point-system, used in France, is based on a point of 0*576 mm., the 
English point being 0*33145 mm. The following are specimens of 
the principal bodies of ordinary British and American types, with 
their corresponding appellations on the point-system, the mrst three 
being now mainly for display purposes , — 


The Encyclo 

The Encyclopaed 
The Encyclopaedia 
The Encyclopaedia Brit 
The Encyclopaedia Britan 
The Encyclopaedia Britannica, 
The Encyclofmedia Britannica, 
The Encyclopaedia Britannica, nth 
The Encyclopaedia Britannica, nth 
The Encydopaedia Britannica, nth edition 
The Encyclopaedia Britannica, xith edition 
The Encyclopaedia Britanoico, nth editloa 


a-line small pica 


Points. 

. 22 

Great primer , 


. x8 

English . . 


• 14 

Pica ... 


. 12 

Small pica . . 


• XX 

Long primer . 


• xo 

Bourgeois . . 


• 9 

Brevier . . . 


. 8 

Minion . . . 


• 7 

Nonpareil • . 


. 6 

Ruby • « • 

Pearl , . . 


• 5 i 


• 5 


[The larger type used in the body of tills work is lo-point, and the 
smaller 8-point,] 

The height of types is in. Those lower than the standard 
dimensions are said to be '^low to paper," and if surrounded by 
higher types will not give perfect impressions. Spaces and quads 
are j-in. high for direct printing, but for stereotyping are cut 
rather higher (0-83 in.). 

According to the purpose for which they are used, types are 
divided into two classes — book type, including Koman and Italic; 
# timm of ^yP®» including a multitude of fanciful forms 

of letters, chiefly founded on the shape of the Roman 
and Italic letters, and intended to be more prominent, 
delicate, elegant, &c. It is impossible to enumerate all the varieties 
of the latter class, as additions are being constantly made and once 
popular styles always going out of fashion. The leading varieties 
are the antiques, wnich are Koman letters with strokes of nearly 
uniform thickness, as N; sanserifs or grotesques, which have no 
serifs, as IVI; blacks, as and scripts, which represent the modem 
cursive or Italian handwriting, as Black letter is now only a 
jobbing type in English-speaking countries, although it was the 
first character used in printing. It is still used in Germany, with 
certain modifleations, as the principal text-letter for books and 
newspapers. A comparison of the numerous reproductions that 
have been issued of Cax ton's works with any mociern line of black 
letter will show how greatly the form and style have been altered. 
The present style of Roman type dates only from about the first 
quarter of the x8th century. Previously the approved shape was 
as follows 


Printing has been defined to be the act, art, or practice 


The use of this .type was revived by Charles Whittingham, nephew 
of the founder of the Chiswick Press, about 1843, and it has since 
become a favourite form, under the name of old style. Some of the 
punches cut by the first notable English type-founder, William Caslon 
(1692-1766), have been preserved, and types are being constantly 
cast from them. Nearly all founders now produce modernized old 
style. 

In this connexion reference may be made to the modem revival 
of artistic book printing in England by William Morris and others 
influenced by him. This development took definite form in the 
founts and books of the Kelmscott Press, which is distinguished by 
the use of three founts designed by Morris. The Troye and Chaucer 
founts, both Gothic, are best fitted for ornamented medieval works, 
while the Golden or Roman fount is without the exaggerated con- 
traction of form laterally, the exaggerated use of thick and thin 
strokes, and the vicious stroke-terminations common to modern 
founts. It is a type of full body, designed in careful relation to the 
up and down strokes, and restix^ upon solid serifs, as with Jenson's 
fount, for instance, but in detail more allied to fine penmanship or 
black letter. The Vale books, often classed with the Kelmscott. 
may be counted with them so far as they also are controlled by one 
designer, from the important matter of type, decoration and illustra- 
tion. to that of " bund " and press work. The first Vale book in 
which these conditions were achieved is Milton* s Minor Poems (X896). 
In this is employed the Roman type, known as the Vale fount, 
designed by ftharies Ricketts, which difiers from the Kelmscott 
fount in a greater roundness or fullness of body, and in a modification 
of details by the conditions of lype-maldng. The second fount 
used in the Vale issues, first employ^ in The Plays of Shakespsars 
(X896), is less round in body, more traditional in detail and lifter 
in effect. 


Manufacture of Type . — TVpe is made of an alloy, known as 
type-metal, which consists chiefly of lead, wth smaller amounts 
of antimony and tin. The exact proportions vary in different 
countries and foundries and with the size and quality of the type, 
but in general more than 60 % is lead and the antimony pre- 
dominates over the tin. Sometimes small quantities of other 
metals, such as copper and iron, are added. Large letters, 
such as are used for biUs and posters do not come within the 
province of the type-founder; they arc made of wood, chiefly 
rock maple, sycamore, pine and lime, planed to the right size 
and engraved by special machinery. 

The earliest printers made their own types, and the books printed 
from them can now be distinguished with almost as much certainty 
as handwriting can be identified. 'Iho modem printer ^ 

has recourse to the type-founder. The first st^ in 2!^'^®****‘ 
the making of type, according to the old method, is the 
production of a matrix. The letter is cut on the end of a piece of 
fine steel, forming the punch (fig. 2), which is afterwards hardened. 
A separate punch is required for each character in every fount of 
type, and the making of them requires great care and deUcacy in 
order that the various sorts in a fount may be exactly uniform in 
width, height and general proportions. During the process of its 




Fia. 3. — Drive, Fig. 4. — ^Matrix, 


manufacture, the punch is frequently tested or measured by delicate 
gauges to ensure its accuracy, and £x)m time to time it is examined 
by means of a smoke-proof, that is, an impression obtained by holding 
it in a fiame and stamping it on paper. When the letter is perfect, 
it is driven into a piece of polished copper, called the drive or strike 
(fig. 3). This passes to the justifier, who makes the width and depth 
of the faces umform throughout the fount. They must then be made 
to line exactly with each other. When completed, the strike be- 
comes the matrix (fig. 4), wherein the face of the type is made. 
But matrices are now commonly produced by the aid of an engraving 
engine which copies a standard drawing of each letter on any desired 
scale, and they may be obtained from existing founts by electro- 
typing. 

^ Until well into the 19th century types were cast from the 
matrices in small hand-moulds, the output from which with a skil- 
ful worker was about 400 letters an hour. The mould ^ 
consisted of two portions fitting closely to each other 
and containing the matrix with a ^ace to receive the Gmsting. 
metal for the shank; holding it in his left hand the operator poured 
in the metal with his right, and after jerking it at arm's length, to 
bring the metal well up against the matrix, opened the two halves 
and threw out the type. In X838 David Bruce, jun., of New York, 
a Scotsman, who had migrated to America, invented a machine to 
perform substantially the same operations; this increased the rate 
of production to about xoo a minute for ordinary sizes, and with 
improvements and modifications remained a standard appliance for 
40 years after its introduction. The metal, kept molten by a small 
furnace, was injected by a pump into the mould, which at every 
revolution of the axle came up to the spout of the pump, received 
a charge of metal, receded, opened, and discharged the type. But 
neither the hand mould nor the Bruce machine produced finished 
t3q>e. To the bottom of each there was attached a wedge-shaped 
jet (fig. 5), somewhat similar to that on a bullet cast 
in a hand mould. This had to be picked ofi by 
hand; the burr on the shoulder of the types had 
also to be rubbed off. and a groove had to be cut 
in the bottom to form the feet. Many efiorts were 
made to devise machines which should perform 
these operations and produce finished type, one of 
the most satisfactory being that patented by Henry 
Barth, of Cincinnati, in x888. but the principle of 
the divided mould which opened to dischai]ge the 
type was generally retained. A new pnnciple, 

However, was adopted by Frederick Wicks (18,^0- ^ 

19x0) in his rotary type casting machine, which 5.— Type 

was developed into a practical apparatus in London jet ^ 

just at the end of the zpth century, and which ^ 

IS able to produce fini^ed ready to be despatched to the 

printer without any inspection or treatment beyond padcing, at a 
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continuous rate of 60,000 an hour. It consists of a horizontal 
mould wheel, 20 in. in diameter, contained in the casing D (fig. 6), 
in which are cut 100 radial slots, each having a matrix at its inner 
end. These slots thus form moulds, and are of varying width 
according to the letter each has to ca.st. Each wheel can only pro- 
duce type of the p^articular body for which it has been cut, but by 
changing the matrices the moulds can be made to cast any descrip- 
tion of face capable of being received upon the body. The wheel is 
rotated once in every six seconds, so that the slots are successively 
presented to a Jet ox molten type-metal, which is pumped from the 



1 Type-setting by Hand. — The types, received from the foundry 
! in the packages called pages, containing about 8 lb, are placed in 
i shallow trays called tases. These contain compartments « 

! or boxes, each of which is appropriated to some 
: particular sort or character. The cases when in use stand on 
frames or sloping desks. The case at the top is the upper case, and 
that below the lower case. The former contains 98 equal-sized 
boxes, appropriated principally to the capital and small capital 
letters; tine latter has 53 boxes of various sizes, appropriated to the 
lower-case sorts. The difierence in the size of the boxes corre- 
sponds to the difference of quantity of letters in a fount, 
tne lower-case e, for instance, having the largest box. As a 
man picks out from the boxes seldom less than 1300 letters 
an hour and distributes or replaces on the average about 




Fig. 7. — Type-case, 

5000 an hour, it is necessary that the most economical allo- 
cation of the boxes should be adopted. The system of 
allocating the various types is callea the lay of the case; 
one plan is illustrated in fig. 7. 

The types when taken from the cases are arranged in 
lines (composed or set up) in an instrument called a composing 
stick, made of iron, brass or gun metal. The 
slide in the middle is movable so as to accom- 
modate varying lengths of lines. The compositor fixes the 
copy.'" or document which he has to repeat in type, in 
a convenient place before his eye. In his left hand he 
holds the composing stick, and with the thumb and first 
finger of the right hand lifts the letters from the boxes, 
and arranges them in the composing stick, every letter, 


Fig. 6. — Wicks Rotary T5pe‘ casting Machine. 

metal reservoir A by a pump B of special construction, and forced 
out at high pressure through a nozzle under the shield C. As soon 
as any particular slot has passed the jet and been filled with metal, 
a cam-action comes into play and gradually pushes out the formed 
type. This operation is completed in half a revolution, the ejected 
type being taken up by carriers mounted on a continuous chain £, 
which is moved along exactly in st^ with the wheel. The carriers, 
which are of different sizes according to the particular lutiers they 
have to hold, are raised by a cam-action as they come opposite the 
slots to receive the types, but fall again at the point F, depositing 
the letters at the end of the race G. Each successive type thus 
dropped pushes its predecessors farther along the race until when 
the row contains 200 types — the product of two revolutions of the 
wheel — ^an attendant lifts the whole series off and places them on 
the plate H, one row below the other. Since the sequence of the 
letters is of course the same in each revolution, the result is that 
each vertical line on the plate consists of the same character, and each 
sort can be ea.sily removed and packed in any required form for 
despatch to the printer. As soon as each slot has been emptied of 
its type, another cam begins to draw in the matrix towards the 
centre of the wheel, so that it is in as far as it can go by the time 
the slot is again opposite the jet. To prevent a tj^e from being 
drawn back with the matrix, the bead-cam K engages with the nicks 
which have already been formed on the front of the type-bodies by 
the operation of the machine. To ensure trueness and accuracy 
in the product, the conditions under which casting is conducted 
are maintained as uniform as possible. The composition of the 
type-metal alloy is kept constant; the temperature of the molten 
metal is carefully regulated by the aid of a pyrometer to about 
800^ F., so as not to volatilize the antimony it contains; the pumps 
work up to a pressure of 900 Ib to the square inch, and by the 
interposition of a reducing valve deliver the metal at the nozzle 
at a constant pressure of zoo lb; and the moulding slots are main- 
tain .sd at an ^uably cool temperature by an elaborate system of 
, water circulation. 


g oint or sign being picked out separately. In this operation 
e is much assisted by the use of a setting-rule, a thin 
brass or steel plate which, being removed as successive 
lines are completed, keeps the t^e in place. When so 
many words and parts ox words as will nearly fill the line 
have been composed, it is made the exact length required by 
increasing or diminishing the space between the several words. 
This is called justifying the line and is effected by means of the 
spaces already mentioned. If the work is not “ solid ** — that is. if the 
lines are not close together — the strips of metal called leads or brasses 
are inserted between each. When the composing stick is filled, the 
type is lifted upon a galley, a shallow tray of wood or metal, two or 
three sides of which are flanged, for the purpose of supporting the 
type when the galley is slightly inclined. Stickful after stickful 
of type is placed on the galley until it is full. The matter is then 
fastened up, a proof taken at the proof press, and the work of the 
reader or corrector of the press begins (see Proof-reading). The 
proof, marked with the necessary corrections, is given back to the 
compositor, in order that he may make the required alterations in 
the type. 

The type, being duly corrected, is made up into pages of the 
required length (unless the author has desired to see proof in slip). 
It is then imposed, that is, the pages are arranged in 
such a manner that, when printed and the sheet folded, 
they will fall in duo numerical sequence. The impression from any 
arrangement of pages will be the reverse of that in which they arc 
laid down. If a four-page newspaper be opened and spread out 
with the first page uppermost, it will be found that on this side the 


together on the outside; the third page is to the left, and the second 
to the right, because in books the odd page — the verso— is always 
to the right. For a quarto a sheet of paper is folded twice, that is 
once across its breadth and then once in a perpendicular direction 
down the middle. It contains four leaves, and if these are printed 
on both sides eight pages. The two sides of a dieet are called the 
outer and inner forms respectively. A sheet of octavo is folded 
three times, making 8 leaves or 16 pages. The size of a book d^ends 
not only upon the number of times the sheet has been folded, and 
descried accordingly as 4to, 8vo, xzmo, &c., but upon the size of 
the sheets. Tlie dimensions of the papers commonly used in book- 
printing are; imperial, 22 x 30 in.; super royal, 2o{ x 27J; royal, 
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20x25; medium, 19X24; demy, X7JX22J; double crown, 20 x 30I 
double foolscap, 17x27; post, xstxxgl- Hence to say merely 
that a book is a quarto gives no precise indication of its dimensions, 
as a quarto of one size of paper may be smaller than an octavo of 
another; it is also necessary to know the size of the sheets of which 
it is composed. 

When a printed book is opened, it will be found that at the foot 
of certain pages there is usually a letter and at the foot of another 
a letter and a figure, as B, B 2 ; farther on another letter 
sigaMtuna, another letter and figure. On going through the 
book it win be seen that the letters are in re^lar alphabetical order, 
and occur at regular intervals of eight, twelve, sixteen. &c., pages. 
These designate the several sheets of which the book is couwosed 
and are called signatures, so that a sheet may be designated 0, and 
the pagjbs of which it consists are thereby sufficiently indicated. 
(Occasionally, numbers are used instead of letters.) These signatures 
assist the binder in folding, as they occupy a certain specified place 
in each sheet; hence to ascertain if the sheet has been folded properly 
it is only necessary to examine the position of the signature. The 
binder also is thus assisted in gathering or collating together the 
sheets of a volume in proper order. Signature A is omitt^, because 
it would be on the title or first page, and would be both unnecessary 
and unsightly. By old custom J, V and W are discarded, I and 
J, U and V being originally used indiscriminately by printers, 
while W was written UU or vV. When the alphabet is exhausted 
a new one is begun, distinguished by a figure precedent, as 2 B, 
2 C. &c. 

Tile pages of types arc arranged in proper order on a flat table, 
covered with stone or metal, called the imposing stone, and arc then 
p ready to be made into a forme, that is. into such a state 

f^orme. securely fastened up and moved about. 

The fonne is enclosed in an iron frame or chase, subdivided by a 
cross bar. The portions of the type are separated by furniture, 
which may be of metal or wood or both. It is of the same height 
as the chase, but lower than the type, and therefore does not print, 
but forms the margin of the prints pages. At the sides of the two 
sections of the formes are pieces of furniture of a tapering shape, 
called side-sticks, and at the top and bottom corresponding pieces, 
called foot-sticks. Small wedges, called quoins, are inserted and 
driven forward by a mallet and a shooting-stick, so that they gradually 
exert increasing pressure upon the type. Other mechanical means 
for locking up are also occasionally adopted. When sufficiently 
locked up, the whole is quite as firm and portable, however many 
thousands of pieces of metal it may consist of. as if it were a single 
plate, and is ready for use on the printing press, cither directly or 
in the form of a stereotyped or electrot3rpcd copy. 

After use the type undergoes the operation of distributing, which 
is the converse of composing; it is de^composing the forme and 
returning the several letters to their proper boxes in 
the case. The forme is first washed over with an alkali 
or other detergent to remove the ink from its surface. 
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and then laid down on the imposing surface, unlocked and damped ; 
this assists the cohesion of the type, after the chase, furniture, side- 
sticks, &c., are removed. The compositor then takes in his left hand, 
supported by a setting rule, a portion of type in linos, and with the 
ri^t hand takes a word or so between the nnger and thumb, letting 
each letter drop separately into its proper box. The types are held 
upside down, that is, with the nicks uppermost; hence the letters 
of each word arc read from left to right like ordinary matter when 
printed, but the words are of course dealt with in the inverse older. 


Typesetting by Machine . — ^The above method of producing 
a printing surface depends entirely upon hand labour, but it 
has long been an object of inventors m connexion with print- 
ing to perfect a mechanical system by which hand-work may be 
done away with both in setting type and in distributing it after 
use. The first step in this direction was the construction of 
composing maclnnes in which the compositor put together 
types in the required order, not by lifting them one after another 
from his “ boxes ** and placing them by hand in his ‘‘ stick,” 
but by operating a keyboard which liberated them from maga- 
zines and assembled them in the order in which the keys had been 
struck. Such machines were followed as a natural correlative 
by distributing machines which performed the converse opera- 
tion. Then the idea occurred of avoiding distribution altogether, 
by returning the printing surface to the melting-pot and using 
the metal over a^ain to produce an entirely new printing sur- 
f^e as required, instead of sorting the types into their various 
kinds to be set up again either by hand or by machine. There 
are two main solutions of this problem. One is to manu- 
facture ordinary movable types at a cost that is less than that 
of distribution, when it obviously becomes advantageous to treat 
the formes, after use, as old metal and return them directly to 
the melting pot without distribution. In 1900 The Times 


began to adopt this method, thus securing the advantage of 
fresh new type for each issue. In its offices for several years 
type made by the Wicks casting machine was set up by com- 
posing machines, and after being used in making the necessary 
stereotype plates was returned to the foundry to be melted and 
recast. The other solution depends upon the employment of 
apparatus which are in effect combinations of type-setting and 
type-costing machines, and may be divided into two broad 
classes : (a) those in which, by the operation of a keyboard, 
letters are translated into metal types which appear as a pro- 
duct for use in the printing-press, not singly, but cast into com- 
plete bars or lines of type; and (^) those in which the final 
product is separate types, delivered made up into lines of the 
required length. The former class is exemplified by the Linotype, 
the Typograph, and the Monoline machines, the latter by the 
Lanston Monotype, the Tachytype and the Goodson. In 
machines of the Linotype class, which have come into exten- 
sive use, especially for newspaper printing, it is impossible 
to make corrections or alterations in the line of type after it 
has been cast. The smallest change, such as the addition of a 
comma, involves the resetting and recasting of a whole line, 
while, if two or three words have to be added or remo^^ed, the 
compositor may have to recast a considerable number of lines, 
perhaps a whole paragraph. Machines of the second class, 
like the Monotype, which has been employed for setting up 
the present edition of the Encyclopaedia Brilannica, appeal 
rather to the book printer, though the Monotype is used by 
such newspapers as The Times (London) and the Sun (New 
York). They have the advantage that corrections can be made 
as with hand-set type; but for newspaper work the fact that the 
manipulation of the keyboard does not, as with the Linotype, 
directly produce a printing surface but merely a punched strip 
of paper, which has then to be passed through a separate casting 
machine, inevitably introduces some delay. This is a matter 
that must be taken into account in the hurried conditions under 
which a daily paper is produced, when the shortest possible 
inteml must elapse between the time when the latest news is 
received and the actual printing is begun. A machine invented 
by Mr H. Gilbert-Stringer is designed to combine the advantages 
of the Linotype and Monotype machines by casting at a single 
operation separate types properly arranged in lines and uni- 
formly spaced. Up to the point where the matrices are ranged 
in a line ready for the bar of type to be cast, the mechanism 
may be identical with that of the Linotype; from that point 
each matrix is separately pushed into a mould which is auto- 
matically varied in size to suit the size of the particular letter 
it is casting, and also casts the spaces between the words (deter- 
mined by the use of a modified Schuckers wedge-space), so 
that when all the individual types and spaces in the line are 
assembled after casting they exactly fill the line. The machine 
requires only one operator, and while one line is being cast the 
matrices which have formed the preceding one are being dis- 
tributed to the magazine, as in the Linotype, and the following 
one is being set up. The matrices difier from those of the 
Linotype in that the face is impressed on their broad fiat sur- 
face, not on the thin edge. 

Composing Machines.^An. early attempt to make a machine for 
setting up (binary foundry type was patented in England by Dr 
William Church in 1822. In the machine of Young and Delcambre. 
which was used in London for composing the Famuy Herald in 1842. 
and was the forerunner of the Kastenbein machine adopted in The 
Times office in 1869. the types were arranged in tubes placed either 
vertically or horizontally, and the lowest or endmost letter was. 
when wanted, ejected from the tube by a pusher actuated by a 
finger-key. It then passed down the channels of a guide-plate to a 
common point, whence it was pushed forward by a reciprocating 
motion to the line of previously composed matter and divided into 
lines of the required length. To the same group belong the Fraser 
madbine, the Hattersley and the Empire, also known in America as 
the Burr. Another group of machines developed from the rotary 
composer was invented by Alexander Mackie of Warrini^n in 187 1. 
and used in the office of the ]^rringt<m Guardian. In mis the types 
were arranged in vertical tul|[|Mund a rotating disk, and the letters 
were automatically selected Wp strip of paper previously punched 
with holes through which fap|f passed and caused the desired type 
#^4 XXVII. 18 
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to be ejected upon a travelling band. The device of using apaper 
strip pmorated in difEerent positions to correspond to dinerent 
letters was patented by Felt in i860 (l/.S. Patent Spec* No. 28,^63), 
and he also utilised it for effecting distribution, the “ dead or 
used type being dealt with by another machine through which the 
paper strip was run in the reverse direction. This quality, however, 
was not so valuable as it might appear at first sight, since any 
correction, however simple, of necessi^ made the perforated paper 
ineffectual as a guide in distribution. The Thorne machine, exhibited 
in the Paris Ei&bition of 1878, was a development of the principle 
of a rotating disk, but the types, which were contained in a 
vertical cylinder, were selected by touching keys in the ordinary 
manner. When liberated they fell upon a rotating table, whence 
they were deflected by a finger upon a travelling band and deli- 
vered into the composing race. The American Simplex machine 
resembles the Thorne very closely. The Wicks composing machine, 
^ain, adopts a different principle from both the above groups. 
Ihe types are ejected upon a straight race set at an angle of 45^. 
Thus each has to travel a different distance from the other — a 
result which the inventors of the Dclcambre group of machines 
were at pains to avoid; and when several keys are struck together 
80 as to give a combination like ** and,** the several t3rpes deuvered 
to the race follow each other in proper succession to the point of 
assembly, the letter whose key is nearest to the left side of the key 
board preceding those whose keys are more to the right. 

The Paige composing, justifying and distributing machine — 
an American invention — is one of the most remarkable pieces of 
mechanism ever put together. It contains 18,000 parts, and the 

atent specifications form an imposing volume. It is operated by 

eys in the ordinary way, but automatic mechanism advances the 
ejected letters in words, spaces them and inserts the lines in the 
‘'^galley ” with " leads ” if desired; at the same time other mechanism 
automatically distributes dead matter and refills the tubes which 
contain the supplies of t3rpes. Two machines were made, and are 
said to have done good work, but the cost of construction and the 
complicated nature of the mechanism made the apparatus im- 
practicable commercially, and the two that were made are now on 
view as mechanical curiosities, the one in the Columbia Institute 
and the other in Cornell University, The Paige machine dispensed 
with the guide-plate of the Dclcambre group, the letters being 
ejected on a plane along which a driver passed at intervals and 
swept the t3rpe into a receiving race on the left of the machine. 
The Dow composing and justifying machine, a later American 
invention, adopts this characteristic of the Paige, but has two 
drivers meeting at the centre of the plane which receives the letters, 
lie types having been swept to the centre by these, a vertical 
driver forces them downwards into a vertical receiver. When a 
line has been set a justifying key is touched, the vertical line passe.s 
to a horizontal position, and is driven forwards to a point where 
apparatus measures it, and having removed temporary brass roacos 
r^laces them with others select^ from a series of ten different 
thicknesses. 

Distributing Machines , — llierc are two main classes of distributing 
machines. One, which is exemplified by the Dclcambre or the 





Fraser machine, is operated by a keyboard; the compositor strikes 
the keys corresponding to the letters of the printed matter he wishes 
to distribute, and thus opens gates through which the types ms 
and find their way down a guide-plate to their proper tub^. 
other comprises a number of machines which agree in requimg the 
type to be specially nicked for their use. Each type has its own 
particular combination of nicks, and the receptacles in which the 
t^e is collated arc provided at their entrances with wards corre- 
sponding to these nicks, so that each type can only enter the one 
receptacle for which its nicks are arranged (fig. 8). In some cases, 
as in the Empire and the Dow, the distributor is a separate machine; 
in others, as the Thorne and the Simplex, it is combined with the 
composing machine in such a way that the two work simultaneously. 

Linotype , — An enormous amount of ingenuity has been expended 
on tlie Linotype, which was developed into a practical machine by 



Fig. 9. — Diagram of Linotype Machine, 


Ottmar Mcrgenthaler, of Baltimore, though two of its elements— 
the solid bar of type and the wedge space — were invented by others, 
the former by T. w. Smith, of the Caslon Foundry, and the latter 
by Jacob W. Schuckers. of Washington. 'I'hc following will give a 
general idea of its working : In the magazine A (fig. 9) are a series 
of matrices, formed with the characters in intaglio on one edge, 
which are discharged by gates, operated from the k^board D, into 
the chutes E, and thence upon the travelling belt F; this delivers 
them upon a revolving pusher wheel by which they are set up in 
proper order in the assembler block G. Above the assembler block 
u a space magazine, and from this the space key J releases a space 
bar, when desired, which drops into place in the line. As the 
matrices are forced into the assembler block they move to the left 
against the resistance of a sliding abutment, thus being held com- 
pactly in place in the line. As soon as a complete line is set up, 
the compositor operates a hand lever by which the assembler block 
and matrices are raised to the level of a horizontal slide, where the 
line is grasped between two jaws and carried to the left, and lowered 
into position opposite the mouth of the mould wheel K. Here the 
justmeation of the line is effected by means of an upwardly moving 
plunger which drives the wedge-shaped spaces, seen in fig. 10, into 
the line, and thus expands it to the exact length required. The 
matrices are then locked firmly in a vice with the characters opposite 
the mouth of the mould. At this time the pump plunger m the 
melting pot M (fig. 9) is forced downwards by mechanism actuated 
by suitable cams on the driving shaft, and a jet of molten type 
metal is ejected into the mould and against the characters on the 
matrices, thus casting the bar or " slug." The cast bar is next 
forced, by a revolution of the wheel K, between a pair of knives, by 
which it is trimmed, and into a galley, where it is pushed along by 
a packer arm and placed beside its fellows in a column ready for use. 

it is next necessary to distribute the matrices to the ^magazines, 
in order that the operation of the machine may be carried on con- 
tinuouriy. The matrices and spaces are raised from the vice and 
brought opposite a bar R, which carries on its under side a series 
of undercut ribs corresponding to the teeth which are shown at the 
edges of the V-riiaped notch in the top of the matrices (fig, 10), and 
the matrices are pushed on to this bar so as to be suspended py the 
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ribs. They are next piished still farther towards the right of the 
machine into a box having ribs engaging the notches in the side of 
the matrices, but with downwardly inc&ned grooves crossing these 
ribs, by which the/ shoulders at the upper end of the space bars 

are allowed to descend, and 
the spaces are thus dropped 
out of line and fall through 
a chute into the space-box 
from which they originally 
came. The matrices are 
pushed still farther to the 
right, where their teeth 
slide along the distributor 
bar T, being carried by 
two screws which engage 
opposite sides of the ma- 
trices and keep them sepa- 
rated so that they hang 
loosely from the distributor 
bar. The ribs of the 
distributor bar are so ar- 
ranged as to support each 
matrix by one or more 
pairs of teeth until it 
arrives opposite the mouth 
Fig. 10.— Lino of Matrices with Spaces, of its own magazine chan^ 

nel, where they are inter- 
rupted in such a manner that the matrix is unsupported and drops 
into riie magazine for further use. It will thus be apparent that 
there is a constant circulation of the matrices through the machine, 
and the composing of one line, the casting of another and the distribu- 
tion of a third are all carried on at the same time, which adds greatly 
to the Sliced of the operation. The machine may be fitted with double 
magazine, which with doubiedetter matrices gives 360 characters 
oi- four faces ready for use, or even with three magazines, which 
provide for 540 cliaracters or six faces, the movement of a hand 
fever bringing the desired magazine into use. 

Lanston Monotype , — In the Lanston apparatus there are two 
distinct machines, a ribbon-punching machine and a type-cast- 
ing and composing machine. The first of these is a small device 
resembling a typewriter, having a number of keys, 257 in all, corre- 
sponding to ail the characters used in a fount of type, with some 
additions representing certain movements to be performed by the 
composing machine. These keys, when depressed, admit com- 
pressed air to a plunger or combination oi two plungers working 
punches, whereby perforations are made in a strip of paper fed step 
by step through the machine. Most of the keys make two perfora- 
tions, though some a single one only. These perforations stand in a 

transverse Ih'.e across the 
strip, as shown in fig. ii, 
and their relative position 
in the line varies with the 
particular key operated. 
At the end of each word a 
spacing key is struck, and 
suitable perforations are 
made in the strip, and as 
the end of a line is 
neared, a bell rings to warn 
the operator, who, by 
looking at a line scale 
facing him on the machine, 
is enabled to see how many 
units of space remain to 
be filled, and can then 
determine whether another 
word or syllable can be set 
up. If not, it then be- 
comes necessary to provide 
proper space-type to jus- 
tify or fill out the line, 
which is done by increasing 
the width of the normsd 
space-types already pro- 
vided for in the proportion 
which the number of units 
of space still vacant in the 
line bears to the number of space-types which the line contains. For 
example, if there are ten space-ty^s and ^ of an inch of space 
remains to be filled, each space-ty^ must be increased in thickness 
just of an inch completely to fill the line. It is not necessary, 
however, for the operator to make this calculation, for he has only 
to consult the scale provided for this purpose, and is referred at once 
to the proper keys to punch the justifying perforations in the strip. 
Each tmie the s^ce key is depressed a pointer rises one step against 
a cylindrical scale placed vertically in front of the machine, and 
when the operator has finished setting a line he presses a special 
key which causes the cylinder to rotate until it automatically stops 
with the required number at the end of the pointer. This number 
ia in the form f, and to complete the justification of the line the 
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operator has only to depress the appropriate keys in the top two 
rows of the keyboard, in this case 3 of the top row and No. 4 
of the second. 

The ribbon thus prepared in the punching machine is used to 
control all the movements of the casting or composing machine. 
The matrices for making the type faces are formed m a plate about 
3 in. square, and any character is brought opposite the casting point 
by the movement of the matrix-carrier in two directions, or rather 
by the resultant of two such independent movements. As the 
perforations for controlling the galley movements and those for 
justifying the line arc necessarily made after the others in the per- 
forating machine, and these operations must be provided for in the 
composing machine before the line is set up, the latter machine is 
so organized that the ribbon is passed thro\i^h and the types are 
set in the reverse order to that in which the strip was punched The 
perforated ribbon is wound from one wheel off to another, passing 
over the edge of a tracker board in which there are a number m 
holes corresponding to those which may occur in the ribbon, and 
each of these holes communicates by a tube with a small piston 
which controls some device for performing one of the various opera- 
tions of the machine. As the ribbon passes over the tracker board, 
a jet of compressed air passes to the appropriate operating device 
whenever a ribl)on perforation or any combination of them coincides 
with the proper holes. The two perforations on each transverse 
line control two stop pins which limit the movements of the matrix- 
carrier to bringing the proper matrix to the casting-point, while the 
justifying perforations set in motion devices whidi open the space 
mould to cast space type of the exact size to effect the proper justifi- 
cation of the line, and the galley perforation starts the feeding 
device which moves the galley for the next line of type. The matrix- 
carrier may be readily removed and another carrying a different 
style or size of type substituted therefor. 

In modern printing it is often the case that the printing 
surface actually used in the press (see Printing) is not the 
original forme of type, whether consisting of separate type set 
up by machine or by hand, or of Linotype slugs, but a repro- 
duction of it made by electrotyping or by stereotyping. Of 
these two processes the former is the slower and the more costly, 
but it produces the better results, since electrotyped plates 
are capable of yielding a larger number of sharp impressions 
than are stereotypes. 

Electvotypin ^, — In making an electrotype, a moulding composition 
consisting mainly of wax with a little blacklead, is poured when 
molten into a shallow metal tray, and, when it has set, its surface 
is brushed over with blatkiead and polished. An impression of 
the forme, which is also blackleaded, is next taken in the wax while 
it is still warm, often by the aid of a hydraulic press, and the mould 
thus obtained, after being separated from the forme, undergoes a 
process of building w/>, which consists of dropping heated wax upon 
those portions which require to be more deeply sunk in the finiwed 
type, that is, upon those places where " whites " are to appear in 
print. The face of the finished mould is then carefully covered 
with blacklead, which is a conductor of electricity, and the whole is 
immersed in an electrotyping bath, where copper is deposited on 
the blackleaded portions by means of the current from a Smee's 
battery or a dynamo machine. When the deposit, or shelly is 
suf&ciently thick, it is disengaged from the wax mould, backed with 
a metal which resembles tyT>e-metal but contains a larger proportion 
of lead, and trimmed and planed. For use in rotary presses curved 

electrotypes may be produced. 

Stereotyping , — The great advantage of stereotyping is in con- 
nexion with the production of newspapers, where the desideratum 
is the printing off of a large number of copies in a short time. For 
this purpose, in the first place, rotary machines must be employed, 
and stereotyping affords a ready means of obtaining curved printing 
surfaces to lit their cylinders. It is true that stereotyping is not 
absolutely necessary for rotary printing, since it has been found 
possible to print from movable type clamped on the cylinders in 
curved frames known as turtles." But to set up duplicate 
formes of type is impracticable, and, therefore, this device does not 
permit the utilization of more than one press. Herein lies the 
second great advantage of stereotyping, for it enables the printer 
to obtain as many replicas of each forme as he desires, and thus not 
only to employ a number of machines simultaneously, but also to 
" dress " each of them with several duplicates of the same forme, 
as is required in the later developments of high-speed presses. 

The nrst attempt at making stereot3rpes was by means of moist 
clay into which, after it had been impressed with the type and baked, 
molten type metal was poured; but this method did not yield a 
curved plate. Later the clay was replaced by papier-m 4 ch 6 , which 
being flexible can be bent to the required shape. This papier- 
md.ch6, known as ftong and composed of several sheets of paper 
united by a paste capable of withstanding a high temperature ^ 
without burning, is moistened and laid over the forme of type, into 
which it is well pressed eith#* by beating with a long-handled brush 
or, according to the more mijlhrn and expeditious meUiod, by being 
passed through a mouldingji^s. The fiong is next dried, lor which 
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purpose it is either placed with the type in a heated chamber covered 
with blankets which absorb the moisture, or is removed from the 
type and heated separately. Sometimes these two methods are 
used in combination ; processes have also been devised for pressing 
the flong dry upon the type, when subsequent drying becomes 
unnecessary. For casting a plate the matrix thus prepared is 
fastened in a casting mould or box curved to the circumference of 
the cylinder of the press, and molten stereo-metal (a softer form of 
type-metal) is poured upon it. During this process the box stands 
upright, but while the matrix is being placed in position it lies 
horizontally, a swivel mounting enabling it to be readily turned. 
After time has been allowed for solidification, the cast is taken out, 
stripped from the matrix and adjusted on a finishing saddle,*' 
where a machine cuts off the superfluous metal from its ujiper end 
and forms a bevel by which it can be clamped on the press. It is 
then placed face downwards in another machine which shaves out 
and smooths its interior surface, and finally it is set face upwards, 
while men with chisels remove protruding pieces of metal that might 
take ink and print. 

Up to the end of the 19th century the general method of stereo- 
typing was as outlined above, though of course there were variations 
in different establishments. The time required to produce a plate, 
as distinct from making the matrix, was about i or minute, and 
the process was expensive in labour since it required the employment 
of half a dozen men. This time may seem short enough, but when 

g lates are needed by the score, as may be the case with a paper 
aving a large circulation, the delay entailed by the preparation 
of the whole number by this method becomes of serious importance. 
Means were therefore sought to reduce it by the adoption of auto- 
matic mechanism. In the Autoplatc machine, invented in America 
by Henry A. Wise Wood, and first used by the New York Herald 
in 1900, the operation of casting is performed automatically from the 
time the matrix is put in position until the finished plate i.s ready 
to be placed on the printing press, and from a single matrix foui* 
plates J in. thick, or seven or eight J in. thick, can be produced 
every minute, by the aid of three men only. The casting is done 
against a horizontal cylinder or core, the interior of which is cooled 
by water. Below it is a frame or “ back " carrying the matrix. 
This back has an up and down movement of about six inches, and 
when it is in its topmost position there is a semicircular space 
between it and the core equal in length, breadth and thickness to 
the plate which has to be cast. Molten metal having been injected 
into this .space by a pump, there is a pause of a few seconds to permit 
of solidification, and then the back falls, bringing away the matrix 
with it. Immediately afterwards the cylinder makes a half turn, and 
presents what was previously its upper half to the matrix for another 
cast. The first ca.st is taken with it as it turns, and is then pushed 
along from the top of the core against two rotating saws wliich trim 
its edges. Next it comes under a shaving arch, where it pauses while 
its interior surface is smoothed to proper thickness, and finally water 
is directed against its back, to cool it without wetting its printing 
face. The Junior Autoplatc is a simpler machine which does not 
perform so many operations. In it the casting core is vertical not 
horizontal, but the matrix is still automatically stripped from the 
plate, the casts are made alternately on the two halves of the 
cylinder, and as one plate is being removed another is being cast. 
Ine machine also automatically cuts off the sprue which is left on the 
top of the plate as it stands in the casting box. About three 
plates a minute arc produced, but they are not delivered completely 
finished, and have to undergo several further operations before they 
are ready to be placed on the press. The Double Junior consists 
of two Junior Autoplates served from a common melting-pot, and 
its capacity is six plates a minute, with two matrices; and another 
machine, the Autoshaver, has been devised which can sliave, cool 
and deliver that number of plates automatically, no labour being 
required except to take the plate from the casting machine and 
place it on the Autoshaver. 

See Practical Printing, by John Southward and Arthur Powell 
(5th ed., London, 1900); Modem Printing, by John Southward 
(London, 1898); The American Handbook of Printing, by Edmund 
G. Gress (New York, 1907); History of Composing Machines, by John 
S. Thompson (Chicago, 1904); Traiti de la typographie, by Henri 
Fournier (4th ed,, Paris, 1904) ; " Type Casting and Composing 
Machines/’ by L. A. Legros, Proc, inst. Mech. Eng, (London, 
1908) : “ Modern Stereotypy and the Mechanics of the Newspaper," 
by Henry A. Wise Wood, Jotmt, Franklin Jnst. (Philadelphia, 
1910). 0 (J. So.; H. M. R.) 

T^R, the Scandinavian god of battle. He is not a prominent 
figure in Northern mythology, for even in this special capacity 
he is overshadowed by Odin, and there are hardly any traces 
of worship being paid to him. Among other Teutonic peoples, 
however, he seems at one time to have been a deity of consider- 
able importance. In Anglo-Saxon he w*as called Tl {Ti, Tiig, 
gen. Ttwes, whence ** Tuesday ”) and equated with the Roman 
Mars. He is^^o identified with |he German god mentioned 
more than Tacitu.s, as well el|n inscriptions, by the name 

Mars* name is the as the word for god ” 


in several other Indo-European languages {e,g, Lat. dluus, Lith. 
divas, Skr. devas), and even in Old Norse the plural (tivar) 
was still used in the same sense. (See Teutonic Peoples: 
§ Religion, ad fin,) (H. M. C.) 

TYRANT (Gr. nSpawos, master, mler), a term applied in 
modem times to a ruler of a cruel and oppressive character. 
This use is, however, based on a complete misapprehension of 
the application of the Greek word, which implied nothing more 
than unconditional sovereignty. Such rulers are not, as is often 
supposed, confined to a single period, the 7th and 6th centuries 
B.c. (the so-called “ Age of the Tyrants **) of Greek history, 
but appear sporadically at all times, and are frequent in the later 
city-states of the Greek world. The use of the term “ tyrant ” 
in the bad sense is due large!)’’ to the ultra-constitutiondists of 
the 4th century in Athens, to whom the democracy of Pericles 
was the ideal of government. Thus the government which 
Lysander set up in Athens at the close of the Peloponnesian War 
is called that of the Thirty Tyrants (see Critias). The same 
term is applied to those Roman generals (really 18) who usurped 
authority locally under Gallienus. 

TYRAS, a colony of Miletus, probably founded about 600 b.c., 
situated some 10 m. from the mouth of the lyras River 
(Dniester). Of no great importance in early times, in the 2nd 
century b.c. it fell under the dominion of native kings whose 
names appear on its coins, and it was destroyed by the Getae 
about 50 b.c. In a.d. 56 it seems to have been restored by the 
Romans and henceforth formed part of the province of Low'^er 
Moesia. There exists a series of its coins with heads of emperors 
from Domitian to Alexander Severus. Soon after the time of 
the latter it was destroyed by the Goths. Its government was 
in the hands of five archons, a senate, a popular assembly and a 
registrar. The types of its coins suggest a trade in wheat, w'ine 
and fish. The few inscriptions are also mostly concerned with 
trade. It.s remains are scanty, as its site has been covered by 
the great medieval fortress of Monocastro or Alckerman (q*v*)* 

See E. H. Minns, Scythians and Greeks (Cambridge, 1909) ; V. V. 
Latyshev, Inscriptiones Orae Septenlrionalis Ponti Euxini, vol. i. 

(E. H. M.) 

TYRCONNELL, RICHARD TALBOT, Earl [Titular Duke] 
OF (1630-1691), Irish Jacobite, came of an ancient Anglo-Nor- 
man family, the I'albots of Malahide. His father. Sir William 
Talbot (d. 1633), w^as a Roman Catholic lawyer and politician of 
note. His brother Peter was Roman Catholic archbishop of 
Dublin. Richard Talbot served as a royalist during the Great 
Rebellion. He was present in Drogheda (Tredah) when it was 
stormed by Cromwell on the 3rd of September 1647, and was 
one of the few members of the garrison who escaped from the 
massacre; he fled to Spain. He then lived like many other 
royalist refugees, partly by casual military service, but also by 
acting as a subordinate agent in plots to upset the Common- 
wealth and murder Cromwell. He was arrested in London in 
November 1655 and was examined by Cromwell. Once more 
he escaped, but it was said by his enemies that he was bribed by 
the Protector, with whom one of his brothers w'as certainly in 
correspondence. After the Restoration he had a place in the 
household of the duke of York (James II.). He was actively 
engaged in an infamous intrigue to ruin the character of Anne 
Hyde, the duke’s wife, but continued in James’s employment 
and saw some service at sea in the naval wars with the Dutch. 
He accumulated money by acting as agent for Irish Roman 
Catholics who sought to recover their confiscated property. He 
was arrested in connexion with the Popish Plot agitation in 1678, 
but was allowed to go into exile. He returned just before the 
death of Charles II., and during the reign of James II. he was the 
chief agent of the king’s policy in Ireland. He was appointed 
commander-in-chief and created earl of Tyrconnell in 1685* 
The duty assigned him was to create a Roman Catholic army 
which might be used to coerce England. In February 1687 he 
was appointed lord deputy, and became the civil as well as the 
military governor of Ireland. Tyrconnell, who foresaw the 
revolution in England, entered into intrigues for handing Ireland 
over to the king of France in order to secure the interest of his 
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fellow Roman Catholics, For a time he made a pretence of 
protecting the Protestants, but when the revolution of 1688 
occurred in England he threw himself, after some hesitation, 
into the struggle against William III., and when James fled to 
P^rance Tyrconnell was left as his representative. When 
William raised the siege of Limerick, Tyrconnell went over to 
France to seek help, and after his return (January 1691) he was 
little more than a spectator of the military operations. When 
he did act it was to thwart the French General St Ruth and his 
own countryman Sarsfield. He became so unpopular that he 
was compelled to retire to Limerick, where he died of apople^ 
on the 14th of August 1691. In 1689 King James created him 
duke of Tyrconnell, but the title was recognized only by the 
Jacobites. 

TYROONKELL {Ttr-Conaill), an ancient kingdom of Ireland. 
Conall Gulban,a son of Niall of the Nine Hostages, king of 
Ireland, acquired the wild territory in the north-west of Ulster 
(the modern Co. Donegal, &c.), and founded the kingdom 
about the middle of the 5th century. Of the several branches 
of his family, the O'Connells, O'Cannanans and O'Dohertys 
may be mentioned. The kings of Tyrconnell maintained their 
position until 1071. 

TYRE (Phoen. and Hebr. Ti, *= ** rock," Assyr. Surru, 
Egypt, Data, Early Lat. Sana), the most famous city of Phoe- 
nicia. It is now represented by the petty town of Sur (about 
5000 inhabitants), built round the harbour at the north end of a 
peninsula, which till the time of Alexander's siege was an island, 
without water or vegetation. The mole which he constructed 
has been widened by deposits of sand, so that the ancient island 
is now connected with the mainland by a tongue of land a quarter 
of a mile broad. The greatest length of the former island, from 
north to south, is about | m. and its area about 142 acres. The 
researches of Renan have refuted the once popular idea that a 
great part of the original island has disappeared by natural 
convdlsions, though he believes that the remains of a submerged 
wall at the south end indicate that about 1 5 additional acres were 
once reclaimed and have been again lost. On this narrow site 
Tyre was built; its 25,000 inhabitants were crowded into many- 
storeyed houses loftier than those of Rome; and yet place was 
found not only for the great temple of Melqarth with its courts, 
but for docks and warehouses, and for the purple factories, which 
in Roman times made the town an unpleasant place of residence 
(Strabo xvi. 2, 23). In the Roman period the population 
occupied a strip of the opposite mainland, including Palaetyrus. 
Pliny {NaU Hist, v. 19) gives to the whole city, continental 
and insular, a compass of 19 Roman miles; but this account 
must be received with caution. In Strabo’s time the island was 
still the city, and Palaetyrus on the mainland was distant 30 
stadia; modern research, however, indicates an extensive line 
of suburbs rather than one mainland city that can be identified 
with Palaetyrus. This name was given by the Greeks to the 
settlement on the coast under the mistaken impression that it 
was more ancient than that on the island; the Assyr. Vshu, 
frequently mentioned in the Amama letters, makes it probable 
that Usu or Uzu was the native name. Owing to the paucity 
of Phoerucian remains the topography of the town and its 
surroundings is still obscure. The present harbour is certainly 
the Sidonian port, though it is not so large as it once was; the 
other ancient harbour, the Egyptian port, has disappeared, and 
is supposed by Renan to have lain on the south side of the island, 
and to be now absorbed in the isthmus. The most important 
ruins are those of the cathedral, with its magnificent columns 
of rose-coloured granite, now prostrate. The present building 
is assigned by De Vogu 4 to the second half of the 12th century, 
but the columns may have belonged to the 4th-century church 
of Paulinus (Euseb. H.E, x. 4). The water-supply of ancient 
Tyre came from the powerful springs of Ras-al ^Ain (see Aque- 
duct) on the mainland, one hour south of the dty, where there 
are still remarkable reservoirs, in connexion with which curious 
survivals of Adonis worship have been observed by travellers. 
Tyre was still an important city and an almost impregnable 
fortress under the Arab Empire, From 1124 to 1291 it was a 


stronghold of the crusaders, and Saladin himself besieged it in 
vain. After the fall of Acre the Christians deserted the place, 
which was then destroyed by the Moslems. The present town 
has arisen since the Motawila (Met&wila or Mut&wileh) occupied 
the district in 1766. 

The most important references to Tyre in the Bible are i Kings v., 
vii., ix. ; Isa. xxiii. ; Am. i. 9 * Ezek. xxvi.-xxviii. ; 2 Macc. iv. 

18 sqq.; Mark iii. 8, vii. 24 sqq.; Matt. xi. 21 seq. (and parallels); 
Acts xii. 20. Cf. also Joshua xix. 29; 2 Sam. xxiv. 7; Ezra iii. 7: 
Neh. xiii. 16; Ps. xlv. 12, Ixxxiii. 7, Ixxxvii. 4. For the history of 
Tyre see Phoenicia. See also Renan. Mission de Phdnieie (1864); 
Pietschmann, Gesch, dev Phonizier (1889), 61-72; F. Jeremias, 
Tyms bis mr Zeit Nebukadnesars (1891); H. Winckler, Alter, 
Forschuneen, ii. 65 sqq.: A. Socin in Baedeker, Pal. u. Syrien. 

(W. R. S.; G. A. C.^) 

TYREE, an island of the Inner Hebrides, Argyllshire, Scot- 
land. Pop. (1901), 2192. It is situated fully 2 m. S.W. of 
Coll, the isle of Gunna lying in the channel between the two 
islands, and has an extreme length from north-east to south- 
v/est of nearly 12 m. and a breadth varying from | m, to 4! m, 
Caman Mor (460 ft.) is the highest point; there are several 
lakes. On the south-western point of Balephuill Bay are 
ruins of St Patrick's temple, besides duns and ancient chapels. 
Steamers call from Oban regularly at the small harbour of 
Scarinish. Skerryvore, a lonely rock in the Atlantic, 14 m. 
south-west, belongs to the parish of Tyree. The massive 
lighthouse, which Alan Stevenson erected in 1833-1843, was 
constructed of granite from the quarries of Hynish at the south- 
eastern extremity of Tyree. 

TYRONE, EARLS OF. The earldom of Tyrone was first 
conferred by Henry VIIL in 1542 on Conn Bacach O'Neill, 
and was forfeited in 1614 when an act of attainder was passed 
against his grandson Hugh, 2nd earl (more strictly 3rd earl, 
for his brother Brien was for some years de jure holder of the 
title though never recognized as such), the kmous rebel who 
fled from Ireland with the earl of Tyrconnell in 1607 (see 
O’Neill). Descendants of the ist earl in Spain continued to 
style themselves earls of Tyrone till the death early in the i8th 
century of Owen O'Neill, grandson of Owen Roe O’Neill. In 
T673 Richard Power, 6th Baron Le Power and Coroghmore, 
governor of Waterford, was created viscount of Decies and 
earl of Tyrone, being succeeded in these titles by his two sons 
successively, on the death of the younger of whom in 1704 they 
became extinct. A daughter of this last earl married Sir 
Marcus Beresford, Bart., of Coleraine, Co. Derry, in 1717; and 
in 1720 Beresford was created Baron Beresford and Viscount 
of Tyrone. In 1746 he was further created earl of Tyrone, 
and after his death in 1763 his widow became in 1767 Baroness 
La Poer in her own ri|ht. The only surviving son of this 
marri^e inherited the titles of both his parents, all of which 
were in the peerag:e of Ireland, and in 1786 he was created 
a peer of Great Britain as Baron Tyrone of Haverfordwest in 
the county of Pembroke; three years later he was created 
marquess of Waterford,|||kh which dignity the earldom of 
Tyrone has remained coxqBRied. 

TYRONE, a county of Ireland in the province of Ulster, 
bounded N. and W. by Donegal, N.E. by Londonderry, E. by 
Lough Ne^h and Armagh, and S. by Monaghan and Fermanagh. 
The area is 806,658 acres or about 1260 sq. m. The surface is 
for the most part hilly, rising into mountains towards the 
north and south, but eastward towards Lough Neagh it declines 
into a level plain. Running along the north-eastern boundary 
with Londonderry are the ridges of the Sperrin Mountains 
(Sawel, 2240 ft., and Meenard, 2061 ft.). Farther south there 
is a range of lower hills, and Mullagheam, north-east of Omagh, 
reaches 1778 ft. South of Clogher a range of hills, reaching 
1255 ft. in Slieve Beagh, forms the boundary between Tyrone 
and Monaghan. On each side of the Mourne River near teagh 
rise the two picturesque hills Bessy Bell and Mary Gray. The 
Foyle forms a small portion of the western boundary of the 
county, and receives the Mourne, which flows northward by 
Newtown Stewart. The principal tributaries of the Mourne 
are the Strule (constituting its upper waters), the Derg from 
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Lough Derg, and the Owenkillew, flowing westward from Fir 
Mountain. The Blackwater rises near Fivemiletown and 
forms part of the south-eastern boundary of the county with 
Monaghan and Armagh. With the exception of Lough Neagh, 
bounding the county on the east, the lakes are small, also 
few in number. Lough Fea is picturesquely situated in the 
north-west, and there are several small lakes near Newtowm 
Stewart. 

Geology. — The Sperrin Mountains in the north consist of ordinary 
** Dalradian " mica schists, covered mostly with grass. l.ower 
Carboniferous Sandstone occurs as an outlier between the mountains 
and Strabane. The relation of the northern schists to the giicissic 
and “ green rock axis that forms the central moorland of Tyrone 
is obscure; intrusions of granite have evidently coarsened the 
structure of this axis. Ancient perlitic rhyolitejs occur among 
the green rocks ** on its northern flank. Omagh lies on Lower 
Carboniferous Sandstone, which, fringed by Old Red Sandstone, 
stretches west from the town to the county boundary; but the 
Dalradian schists appear continuously south of this from Omagh 
to Lack in Co. Fermanagh. A great mass of Old Red Sandstone, 
rising in long ranges of hills, occupies most of the south of the 
county, resting on Silurian shales at Pomeroy. Lower Carboni- 
ferous sandstone and limestone occur on the south flank of this 
upland, and extend over its east end to Cookstown. At Slieve 
Bcagh in the extreme south Upp^ Carboniferous sandstones and 
shales are reached, and from Coalisland to Dungannon true Coal 
Measures appear. This coalfield includes one fine seam 9 ft. thick 
at Coalisland; less important coals occur in the Millstone Grit 
series at Dungannon. Though much denuded before Triassic times, 
the field doubtless continues eastward under the Triassic sandstone 
that stretches towards Lough Neagh. The pale clc^, probably 
Pliocene, of the southern shore of the lake cover the fiat land east 
of Coalisland, and are several hundred feet thick. North of Stewarts- 
town, near Tullaghoge, a very' small patch of Magnesian limestone 
contains Permian marine fossils; and, farther north, the county 
includes part of the basaltic plateaus, motccting Chalk, whicn 
extend away into Co. Londonderry. The Glacial epoch has 
left immense deposits of gravel and long eskers throughout the 
county. These are especially conspicuous north of Pomeroy. 
Fire-clay is raised from the collieries at Coalisland; but coal-mining 
here awaits exploration on the cast. 

Industries . — The hilly districts arc unsuitable for tillage; but in 
the lower regions the soil is remarkably fertile, and agriculture 
is generally practised after improved methods, the coun^ in this 
respect being in advance of most parts of Ireland. The excellent 
pasturage of the hiUy districts supports a large number of young 
cattle. The proportion of tillage to pasture is roughly as 1 to ij. 
Oats, potatoes and turnips are the principal crops. The cultivation 
of flax, formerly an important industry, has greatly deteriorated. 
Poultry-keeping is a growing industry. There are manufactures 
of linens and coarse woollens (including blankets) ; brown earthen- 
ware, chemicals, whisky, soap and candles arc also made. There 
are a few breweries ancf distilleries, and several flour and meal mills. 
But for the lack of enterprise the coal and iron might aid in the 
development of a considerable manufacturing indust^. 

Branches of the Great Northern railway from Portadown 
(Co. Armagh) and Dungannon in the south-east, and from 
Enniskillen (Co. Fermanagh) and Fintona, unite at Omagh, 
whence a line proceeds north by Newtown Stewart and Strabane 
to Londonderry. From Dungannon a branch runs north to Cooks- 
town, where it joins a branch of the Nortliern Counties (Midland) 
railway. From Victoria Bridge on the Londondeny line the 
Castlederg light railway serves that tttgi. The south of the county 
is served by the Clogher Valley lightjtoway. Water communica- 
tion includes Lough Neagh, and thr^^lackwater entering it, and 
navigable to Moy, whence the Ulster canal skirts the boundary of 
the county with Co. Armagh to Caledon. The Foyle is navigable 
to Strabane. 

Population. — ^The population (150,567 in 1901) shows a 
decrease among the most serious of Irish county populations, 
and emigration is heavy. About 55 % of the inhabitants are 
Roman Catholics, 22 % Protestant Episcopalians, and 19 % 
Presbyterians; about 90 % constitute the rural population. 
The chief towns are Strabane (pop. 5033), Omagh (the county 
town, 4789), Dungannon (3694), Cookstown (3531 ) and Newtown 
Stewart (1062). The county comprises 8 baronies. Two 
county members and 2 for each of the boroughs of Augher, 
Qogher, Dungannon and Strabane were returned to the Irish 
parliament; ^ter the Union the county returned 2 members 
to parliament, the borough of Dungannon also returning i; 
but in 1885 Dungannon was disfranchised and the county 
arranged in four divisions — east, mid, north and south-each 
returning one member. Assizes are held at Omagh and quarter- 


sessions at Clogher, Cookstown, Dungannon, Omagh and 
Strabane. 

History. — Tyrone became a principality of one of the sons 
of Niall of the Nine Hostages in the 5th century, and from his 
name— Eogan — ^was called Tir Eogan, gradually altered to 
Tyrone. From Eogan were descended the O’Neals or O’Neills 
and their numerous septs. The family had their chief seat at 
Dungannon until the reign of Elizabeth, when it was burned 
by Hugh O’Neill to prevent it falling into the hands of Lord 
Mountjoy. The earldom of Tyrone had been conferred by 
Henry VIII. on Conn O’Neill, but on his death, when the 
earldom should have descended to his heir Matthew, baron of 
Dungannon, another son, Shane, was proclaimed chief with 
the consent of the people. Shane maintained a contest with 
English authority, but his last-remaining forces were completely 
defeated near the river Foyle in May 1 567, and shortly after- 
wards he was himself killed. Tyrone was one of the counties 
formed at Sir John Perrot’s shiring of the unreformed parts 
of Ulster; but his work was interrupted by the rising of Hugh 
O’Neill in 1596. During the insurrection of 1641 Charlemont 
Fort and Dungannon were captured by Sir Phelim O’Neill, 
and in 1645 parliamentary forces under General Munro 
were signally defeated by Owen Roe O’Neill at Benburb. At 
the Revolution the county was for a long time in the possession 
of the forces of James II. 

Raths arc scattered over every district of the county. There is 
a large cromlech near Newtown Stewart, another at Tarnlaght 
near Coagh and another a mile above Castlederg. At Kilmeillie 
near Dungannon are two stone circles. There are some ruins of 
the ancient castle of the O'Neills, near Benburb; mention may 
also be made of the ruins of the castles of Newtown Stewart> 
Dungannon, Strabane and Ballygawley. 

TYRONE, a borough of Blair county, Pennsylvania, U.S.A., 
about 15 m. N.E. of Altoona, on the Little Juniata River, a 
small tributaiy of the Juniata River. Pop. (1900), -4663. 
Tyrone is served by the main line and three short branches of 
the Pennsylvania railway (which has repair shops here), and is 
connected with Altoona by an electric line. The borough is 
situated about 910 ft. above sea-level, in an agricultural and 
lumbering region, and there are deposits of limestone in the 
vicinity. It is a distributing point for the Clearfield coal 
region to the northward. At the village of Birmingham, 3 m. 
east, is a school for girls (founded 1853 ; incorporated 1907). 
Tyrone was laid out as a village in 1851, and was incorporated 
as a borough in 1857. 

TYRRELL, GEORGE (iS6i<-i909), Irish divine, was born in 
Dublin on the 6th of February 1861, and came of a family noted 
for its intellectual distinction. He was educated under Dr 
Benson at Rathmines School and entered Trinity College in 
1878. He was greatly influenced by the writings of Cardinal 
Newman, and early in 1879 entered the Roman Catholic Church. 
In 1880 he joined the Society of Jesus and passed his novitiate 
at Manresa and other houses of the order, becoming teacher 
of philosophy at Stonyhurst. He had a keen sympathy with 
the difficulties experienced by the ordinary lay mind in trying 
to reconcile the conservative clement in Catholicism with the 
principle of development and growth, and in The Faith of the 
Millions, Hard Sayings and Nova ei vetera he attempted ta 
clear them away. His writings have been described as ** apolo- 
getic in intention, meditative in method and mystied in 
substance,” and Tyrrell himself certainly combined in a wonder- 
ful way the judicial and the enthusiastic types of character. 
Besides the influence of Newman, the friendship and work of 
Robert Dolling made a great impression on him, and as he 
admitted, saved him from being contented with a merely 
academic and ecclesiastical type of religion. Tyrrell privately 
circulated among his friends writings in which he drew a dear 
line of distinction between religion as a life and theology as 
the incomplete interpretation of that life. One of these, the 
Letter to a Professor of Anthropology, was translated without 
his knowledge into Italian, and extracts from it were published 
in the Corriere della Sera of Milan in January 1906. For at 
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least eight years before this he had been more or less in con- 
flict with the authorities of his order^ through his sympathy 
with ** modernist views, but the publication of this letter 
(afterwards issued by Tyrrell as A Much Abused Letter) brought 
about his expulsion from the order in February 1906. ** The 
conflict/’ he wrote, such as it is, is one of opinion and ten- 
dencies, not of persons; it is the result of mental and moral 
necessities created by the antitheses with which the Church is 
wrestling in this period of transition.” Tyrrell found no bishop 
to give him an ecclesiastical status and a celebret, and he never 
regained these privileges. In July 1907 the Holy Office pub- 
lished its decree condemning certain modernist propositions, 
and in September the pope issued his encyclical Pascendi Gregis. 
lyrrcU’s criticism of this document appeared in The Times on 
the 30th of September and the ist of October, and led to 
his virtual excommunication from the Church. In the few 
years that remained to him he gave himself with patience 
and dignity to the work of his life. He had already published 
Lex arandi, insisting that the true interpretation of the 
creed is determined by its prayer value, and in 1906 he 
wrote Lex credendu This was followed by Through ScyUa 
and Chmybdis^ in which he developed his favourite view of 
revelation as experience; Mediaevdism, a vigorous apologia 
in reply to a Lenten pastoral of Cardinal Mercier, archbishop 
of Malines, who had attacked him as the chief exponent 
of Modernism; and Christianity at the Cross Roads, which 
emphasizes the distinction between his own position and that 
of the Liberal Protestants, and is of special interest for its 
tr^tment of the eschatological problems of the Gospels. On 
the 6th of July 1909 he was suddenly taken ill, on the loth he 
received conditional absolution from a priest of the diocese of 
Southwark, and on the 12th extreme unction from the prior 
of Storrington. His intimate friend, the Abb6 Bremond, gave 
him the last absolution and remained with lum until his death on 
the isth of July 1909. Such appear to be the facts, but Tyrrell’s 
relations with Rome were such that a good deal of mystery was 
nrnde as to whether he really received the last rites of his Church 
in any authorized manner. About his own saintly and sym- 
pathetic character, and his essential religiousness, there was no 
doubt. 

See the estimates by Baron F. von Hiigel and Rev. C. £. Osborne 
in The Hibbert Journal for January 1910; also the obituary in 
The Times (July 16, 1909), and the Life, by Miss M, O, Petre. 

TYRRELL, SIR JAMES (d. 1502), the supposed murderer 
of the English king Edward V., and of his brother Richard, 
duke of York, was a son of William Tyrrell and a grandson of 
Sir John Tyrrell (d. r. 1437), who was treasurer of the royal 
household and was on three occasions Speaker of the House of 
Commons. The family is said to descend from Walter Tirel, 
the murderer of William Rufus. During the Wars of the Roses 
James Tyrrell fought for the Yorkists ; in 1471 he was knighted; 
and in 1477 he was member of parliament for Cornwall. With 
regard to his share in the murder of the prince in 1483 he 
appears to have been selected by Richard III. and sent to the 
Tower of London, where he supervised the crime which was 
carried out by his subordinates. Afterwards he received several 
appointments from Richard and was sent to Flanders. He 
was also employed by Henry VII. and was made governor of 
Guisnes, but he seems to have incurred the king’s displeasure 
through his friendship with Edmund de la Pole, earl of Suffolk. 
Having been treacherously seized he was conveyed to England 
and was executed on the 6th of May 1502, Just before his 
death he made a confession about the murder of the princes. 

Members of the same family were Sir Thomas Tyrrell 
(1594-1672), justice of the common pleas under Charles II., 
and Anthony Tyrrell (1552-c. 1610), a Roman Catholic priest 
and spy, who afterwards became a clergyman of the Church 
of England. 

TYRTAEUS, Greek elegiac poet, lived at Sparta about the 
middle of the 7th century b.c. According to the older tradition 
he was a native of the Attic deme of Aphidnae, and was invited 
to Sparta at the suggestion of the Delphic oracle to assist 
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the Spartans in the second Messenian war. According to a 
later version, he was a lame schoolmaster, sent by the Athenians 
as likely to be of the least assistance to the Spartans (Justin iii. 5 ; 
Themistius, Orat, xv, 242 ; Diod. Sic, xv. 67). A fanciful explana- 
tion of his lameness is that it alludes to the elegiac couplet, 
one verse of which is shorter than the other. According to 
Plato (Laws, p. 629 A), the citizenship of Sparta was con- 
ferred upon '^’'rtaeus, although Herodotus (ix, 35) makes no 
mention of him among the foreigners so honoured. Basing 
his inference on the ground that Tyrtaeus speaks of himself 
as a citizen of Sparta (Fr. 2), Strabo (viii. 362) is inclined 
to reject the story of his Athenian origin. SuSdas speaks of 
him as ” Laconian or Milesian ”; possibly he visited Miletus in 
his youth, where he became familiar with the Ionic elegy. 
Busolt, who suggests that Tyrtaeus was a native of Aphidnae 
in Laconia, conjectures that the entire legend may have been 
concocted in connexion with the expedition sent to the assis- 
tance of Sparta in her struggle with the revolted Helots at Ithome 
(464). However this may be, it is generally admitted that 
Tyrtaeus flourished during the second Messenian War (r. 650 b.c.) 
— a period of remarkable musical and poetical activity at 
Sparta, when poets like Terpander and Thaletas were welcomed 
— ^that he not only wrote poetry but served in the field, and 
that he endeavoured to compose the internal dissensions of 
Sparta (Aristotle, Politics, v. 6) by inspiring the citizens with a 
patriotic love for their fatherland. About twelve fragments 
(three of them complete poems) are preserved in Strabo, Lycur- 
gus, Stobaeus and others. They are mainly elegiac and in 
the Ionic dialect, written partly in praise of the Spartan con- 
stitution and King Theopompus (Evuofxia), partly to stimulate 
the Spartan soldiers to deeds of heroism in the field (^7ro^#cai— 
the title is, however, later than Tyrtaeus). The interest of the 
fragments preserved from the Ewo/iiLa is mainly historical, 
and connected with the first Messenian war. The *Yiro6i}Kai, 
which are of considerable merit, contain exhortations to bravery 
and a warning against the disgrace of cowardice. The popularity 
of these elegies in the Spartan army was such that, according 
to Athenaeus (xiv. 630 F), it became the custom for the soldiers 
to sing them round the camp fires at night, the polemarch 
rewarding the best singer with a piece of flesh. Of the march- 
ing songjs (’Eft^SariJpto), written in the anapaestic measure and 
the Doric dialect, only scanty fragments remain (Lycurgus, 
In Leocratem, p. 211, § 107; Pausanias iv. 14, 5. 15, 2; fragments 
in T. Bergk, Poetae lyrici graeci, ii.). 

Verrall (Classical Review, July 1896, May 1897) definitely places 
the lifetime of Tyrtaeus in the middle of the 5th century n.c., 
while Schwartz (Hermes, 1899, xxxiv.) disputes the existence of 
the poet altogether; see also Macao in Classical Review (Fehmaxy 
1897) ; H. Weil, Etudes sur VantiquiU grecqw (1900), and C. (iiarratani, 
Tirteo e i suoi carmi (1905). There are English verse transla- 
tions by R. Polwhele (1792) and imitations by H. J. Pye, 
poet laureate (1795), and an Italian version by F. Cavallotti, with 
text, introduction and notes (1898). The fragment beginning 
TeSva/i^vai yhp Ka\ 6 v has been translated by Thomas Campbell, 
the poet. The edition by C. A, Klotz (1827) contains a dissertation 
on the war-songs of different countries. 

TYRWHITT, THOMAS (1730-1786), English classical scholar 
and critic, was born in London on the 27th of March 1730, 
where he died on the 15th of August 1786. He was educated 
at Eton and Queen’s College, Oxford (fellow of Merton, 1755). 
In 1756 he was appointed under-secretary at war, in 1762 
clerk of the House of Commons. In 1768 he resigned his post, 
and spent the remainder of his life in learned retirement. In 
1784 he was elected a trustee of the British Museum, to which 
he bequeathed a portion of his valuable library. 

His principal classical works are : Fragmenta Plutarchi //. inedita 
(1773), from a Harleian MS. ; de Babrio (177O), containing 

some fables of Aesop, hitherto unedited, from a Bodleian MS.; 
the pseudo-Orphic De lapidibus (1781), which he assigned to 
the age of Constantins; Conjectu/rae in Strabonem (1783); Isaeus 
De Meneclis hereditate (1785); Aristotle's his most important 

work, published after his death under the superintendence of Dr 
Burgess, bishop of Salisbury, in 1794. Special mention is due of 
his editions of Chauc^'s Canterbury Tales (i 775 ~i 778 ); and of 
Poems, supposed to have been written at Bristol by Thomas Rowley 
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and OthBrs in the Fifteenth Century (1777-1778)* with an appendix to 

5 rove that the poems were all the work of Chatterton. In 1782 
e published a vindicator, of the Appendix in reply to arguments 
of those who maintained the genuineness of the poems. While 
clerk ext the House of Commons he edited Proceedings and Debates 
of the House of Commons^ 1620^-16x1, from the original MS. in 
library of Queen's College. Oxford, and Henry Elsynge's (1598- 
1654) The Manner of holding Parliaments in England, 

TYTLERt WILLIAM (1711-1792)^ of Woodhouselee^ Scottish 
historian and antiquarian, son of Alexander Tytler of Edin- 
burgh, was born in that city on the 12th of October 1711. 
He was educated at the High School and the University, and 
was in 1744 admitted into the Society of Writers to the Si^et. 
In 1759 he published an Inquiry^ Historical and Critical, 
defending the character of Mary Queen of Scots, and in 1783 
the Poetical Remains of James the First, King of Scotland, He 
died at Woodhouselee on the 12th of September 1792. His 
life, written by Henry Mackenzie, was published in 1796. 

His son Alexander Fraser Tytler, Lord Woodhouselee 
(1747-1813), Scottish judge, was born at Edinburgh on the 15th 
of October 1747. He was called to the Edinburgh bar in 1770. 
His first work, a supplement to Lord Karnes’s Dictionary of 
Decisions, entitled The Decisions of the Court of Session, was 
published in 1778, and a continuation appeared in 2796. In 
1780 he was appointed conjoint professor of universal history in 
the university of Edinburgh, becoming sole professor in 1786. 
In 1783 he published Outlines of his course of lectures, extended 
and republished in 1801 under the title of Elements of General 
History, In 1790 he was appointed judge-advocate of Scotland, 
and while holding this office he wrote a Treatise on the Law of 
Courts-Martial, In 1801 he was raised to the bench, taking 
his seat (1802) in the Court of Session as Lord Woodhouselee. 
He died at Edinburgh on the 5th of January 1813. 

Besides the works already mentioned, he wrote Life and Writings 
of Dr John Gregory (1788)* Essay on the Principles of Translation 
(1790); a dissertation on Final Causes, prefixed to edition of 
Berham's Physico-Theology (1799); a political pamphlet entitled 
Ireland profiting by Example (1799) ; an Essay on Laura and Petrarch 
(x8oi); and Memoirs of the Life and Writings of Henry Home 
of Karnes (1807). 

Patrick Fraser Tytler (1791-1849), Scottish historian, 
son of Lord Woodhouselee, was bom at Edinburgh on the 30th 
of August 179X. He was called to the bar in 1813; in 1816 he 
became king’s counsel in the exchequer, and practised as an 
advocate until 1832. He contributed to Allison’s Travels in 
France (1815); his first independent essays were papers in 
Blackwoodfs Magazine, His great work, the History of Scot- 
land (1828-1843^ covered the period between 1249 ^^^3* 

Wliile occupied on this work Tytler removed to London, and it 
was largely owing to his efforts that a scheme for publishing 
state papers was carried out. Tytler was one of the founders 
of the Bannatyne Club and of the English Historical Society. 
He died at Great Malvern on the 14th of December 1849. 
His life (1859) was written by his friend, John W. Burgon, 
dean of Chichester. 

His other works include : contribations to Thomson's Select 
Melodies of Scotland (1824); Life of James Crichton of Cluny, 
commonly called the Admirable Crichton (1819; 2nd ed., 2823); 
a Memoir of Sir Thomas Craig of Riccarton (1823) ; an Essay on 
the Revived of Greek Literature in Italy, and a Life of John Wichliff, 

S ublished anonymously (1826); Lives of Scottish worthies, for 
lurray's Family Library (1831-1833) ; Historical View of the Progress 
of Discovery in America (1832); Life of Sir Walter Raleigh > {18^^), 
Life of Henry VIII, (1837) ; England under the Reigns of Edward VI, 
and Mary, from orieinal letters (1839); Notes on the Damley Jewel 
(2843) and on the Portraits of Mary Queen ojf Scots (X845). 

TTUMSfk, a town in West Siberia, in the govemixient of 
Tobolsk, situated where the chief highway from Russia across 
the Urals touches the first navigable river (the Tura) of Siberia. 
Pop. (2900), 29,652. A railway passing through Ekaterinburg 
(202 m. west by.|^il) and the principal ironworte on the eastern 
slopes of the mwje Urals connects Tyumen v/ith Perm, the 


terminus^of steamboat traffic on the Kama and Volga, lyu- 
men has regular steam communication with Omsk and Semi- 
palatinsk Irtysh (steamers penetrating as far as Lake Zaisan 
in Dzungaria), with Tomsk, and other places in the Altai, 
and with the Arctic Ocean and the fisheries of the lower Ob. 
The town is well built, and stands on both banks of the Tura, 
here spanned by a bridge. The inhabitants have always been 
renowned for their industrial skill. Woollen cloth, linen, belts, 
barges, paper, and especially boots and gloves, are manufactured 
to a large amount; and Tyumen carpets have a great reputation 
in Russia and Siberia. 

TZBTZES, JOHN, Byzantine poet and grammarian, flourished 
at Constantinople during the Z2th century a.d. Tzetzes has 
been described as a perfect specimen of the Byzantine pedant. 
Excessively vain, he resented any attempt at rivalry, and 
violently attacked his fellow grammarians. Owing to want 
of books, he was obliged to trust to his memory; hence he is 
to be used with caution. But be was a learned man, and 
deserves gratitude for his efforts to keep up the study of 
ancient Greek literature. Of his numerous works the most 
important is the Book of Histories, usually called Chiliades 
(“ thousands ”) from the arbitrary division by its first editor 
(N. Gerbel, 1546) into books each containing xooo lines (it 
actually consists of 12,674 in “political ” verse). It is a 
collection of literary, historical, theological and antiquarian 
miscellanies, whose chief value consists in the fact that it 
to some extent makes up for the loss of works which were 
accessible to Tzetzes. The whole production suffers from an 
unnecessary display of learning, the total number of authors 
quoted being more than 400 (H. Spelthahn, Siudien zu den 
Chiliaden des Johannes Tzetzes, diss., Munich, 1904). The author 
subsequently brought out a revised edition with marginal 
notes in prose and verse (ed. T. Kiessling, 2826; on the sources 
see C. Harder, De J. T. historiarum fontibus quaestiones seleciae, 
diss., Kiel, 2886). The Chiliades is based upon a collection 
of Letters (ed. T. Pressel, 1851), which has been called an 
index to the larger work, itself described as a versified com- 
mentary on the letters. These letters (107 in number) are 
addressed partly to fictitious personages, and partly to 
the ^eat men and women of the writer’s time. They 
contain a considerable amount of biographical details. The 
Iliaca, an abridgment of and supplement to the Iliad, is 
divided into three parts — Antehomerica, Homerica, Post- 
homerica — containing the narrative from the birth of Paris to the 
return of the Greeks after the fall of Troy, in 2676 hexameters 
(ed. C. Lehrs and F. Diibner, 1868, in the Didot series, with 
Hesiod, &c.)« The Homeric Allegories, dedicated to the empress 
Irene, in “ political ” verse, are two didactic poems in which 
H^er and the Homeric theology are explained on euphemistic 
principles (ed. P. Matranga, in his Anecdota graeca, i. 1850). 
Tzetzes also wrote commentaries on a number of Greek authors, 
the most important of which is that on the Cassandra or Alex- 
andra of Lycophron (ed. C. G. Muller, 1812), in the production 
of which his brother Isaac is generally associated with him. 
Mention may also be made of a dramatic sketch in iambic 
verse, in which the caprices of fortune and the wretched lot 
of the learned are described; and of an iambic poem on the 
death of the emperor Manuel, noticeable for introducing at the 
beginning of each line the last word of the line preceding it ^ 
(both in Matranga, An, gr, ii.). 

For the other works of Tzetzes see J. A. Fabricius, Bibliotheca 
graeca (ed. Harles). xi. 228. and C. Krumbacher. Geschichte der 
bye. Lin, (2nd ed., 1897); monograph by G. Hart, " De Tzetzanim 
nomine, vitis, scriptis," in Jahn's JahrhOcher fUr classische Philologies 
Supplementband xii. (Leipzig, i88x). 


^ This versification is called HKifMfcnrSt ladder), a 

term more commonly applied to a verse in which each word 
contains one letter more than the one which precedes it. 



U— UBEDA 


553 


U The twenty-first letter of the English alphabet. It is a 
modification made in manuscript writing of the Latin 
inscriptional V, and is itself found on the inscrip- 
tions of Rome as early as the latter part of the 2nd 
century a.d. The symbols U, V, Y are all of the same origin, 
but what the origin is has been much disputed. In the Phoenician 
alphabet T is the last symbol, but there can be little doubt that 
when the Greeks introduced symbols for vowels, which had not 
been indicated in the alphabet they had borrowed, they took the 
sixth symbol of the Phoenician alphabet (see F) in its ordinary 
form y and placed it at the end of the alphabet with the value 
of a vowel. This vowel was apparently u (English 00 in moon), 
though Ionic and Attic Greek at a very early period changed 
it to the sound of the French w. In other dialects the earlier 
value long persisted, and in modern Tzakonian, the representa- 
tive of the ancient Laconian, it still survives. In some places, 
tf.g. Boeotia, the sound seems to have changed, in connexion 
with dental consonants, in the same way as the English sound, 
in certain cases i (y) being inserted in front of it. This seems 
to be the only feasible explanation of such spellings as riovxa 
(tx>Xv)} irokLov'ifvo^ ( 7 ro\v(€vo^), which appear after the Boeo- 
tians adopted the Ionic alphabet. A similar change must have 
existed in very early Attic and Ionic to account for the change of 
t before v into s in o-v, thou ” for txj; some authorities think it 
was universal in the earliest Greek. Greek nowhere shows the 
symbol in the bowl shape that it has in the Semitic alphabet. 
From the 7th century B.c. both Y and V are found, sometimes 
both in the same area. Another form somewhat later has the 
upper strokes curved outwards T , while the angle is much less 
deep than in the other forms. It is noticeable that the symbol for 
u in the syllabary which was used to write Greek in Cyprus has 
this form amongst others. The name of the sixth symbol in the 
Phoenician alphabet was Wdtv ( Vau)^ but though U has taken its 
form, in Greek its name was S (f.e. English 00 ^ as in moon, except 
in Attic and Ionic, where it w'as like the French u in Ime), not 
upstlan, as is frequently stated. In Sweet^s terminolog>' u {00), 
as pronounced in English ** put ” or too,” is a high back wide 
round, while the sound in the French sou or the Scotch pro- 
nunciation of ** book ” is a high back narrow round. The high 
front corresponding sound is found in the French lune. With 
this the German “ modified u ” (u) is often equated, but it is 
not really identical, being a mid front narrow round vowel. 
The pitch of the vowel u is among the lowest of the vowel sounds; 
the rounding and protrusion of the lips make the breath passage 
longer than it is for other vowels, and so its production may be 
compared to that of a sound made upon a flute when all the 
finger-holes are covered. In modern English u preceded by j 
(y) arises from three different sounds in middle English : (a) the 
long French u (u) brought in with borrowed words from French 
(duke), (d) eu (Early English eow) as in new,” (c) a more 
open sound eu (Early English eaw) as in ** dew ” (Sweet, New 
English Grammar, § 806). The j^'-sound was dropped after r, 
and dzh, as in ” true,” ” choose,” ” juice ” (ibid., § 857). In the 
literary dialect also it generally disappears after /, as in “ lurid,” 
“ lute.” In some provincial and American pronunciations it is 
dropped everywhere except initially, so that ** Tuesday ” is 
pronounced Toosday, “ new ” noo. Gi.) 

UAKARI (Ouakari), the native name of certain tropical 
American monktys, distin^ished from all other New World 
monkeys by their short tails. The three known species con- 
stitute the genus Uacaria (or Cothurus) of zoologists, and are con- 
fined to the forests of Amazonia and the neighbourhood. One 
of them (C 7 . edva) is remarkable for its long, silky, pale chestnut 
fur and brilliant scarlet face, which is naked (see Primates). 

UBANGly a river of Equatorial Africa, the chief northern 
affluent of the Congo (q.v,). The Ubangi (otherwise Mubangi or 
Mobangi) enters th^e Congo by various mouths between o® 22' 
and 0® 37' S. and 17® 40' and 17® 50' E. The main channel, 


I fully 1 m. wide, joins the Congo in 0® 31' S. The Ubangi is 
formed by the junction of the Mbomu and the Welle, both of 
which rise on the north-eastern rim of the Congo basin. 

The water-parting between the Bahr-cl-Ghazal affluents (Nile 
system) and the Mbomu hcadstreams is not very clearly marked, 
but high hills running parallel with the Nile b<?tween Albert Nyanza 
and Dufilc sharply separate the valley of the Welle and other west- 
flowing streams from that of the Mountain Nile. The chief of the 
iieadstreams of the Welle (known in its ui>pcr course as the Kibali) rises 
on the western slope of a hill about 40 m. west of Wadelai. It is 
joined by several small streams, the main river flowing in a W.N. W. 
direction. After a course of over 700 m. (during which it receives one 
large southern tributary — the Bomokandi — and other considerable 
affluents) the Welle joins the Mbomu in 4® 10' N. 22” 37' E. The 
Mbomu, which has two large northern tributaries, the Shi'nko and the 
Balo, rises in 4® 50' N. 27" 12' E. For some distance it runs parallel 
to and about 100 m. north of the lower course of the Welle, About 
23'* 1 2' E. it turns sharply south until its junction with the Welle. In 
its lower course the Mbomu is interrupted by many falls and rapids. 
A short distance below the junction of the Mbomu and Welle the 
Kotto, coming from beyond 8“ N., on the borders of Darfur, and 
forming the most northerly extension of the Congo basin, enters 
the united stream, now known as the Ubangi, on the right bank. 
The remaining tributaries, mostly on the right bank, are smaller, 
but the Kemo, which joins the Ubangi near its most northern point 
(5^ 8' N.), is of some importance as oftcring water communication 
to within a short distance of the Shari basin. Below the Kemo 
confluence the Ubangi, which has hitherto continued to flow W.N.W., 
makes a great bend south and runs into the Congo after a southerly 
course of 400 m. Shortly after receiving the Kemo the river forces 
its way through a line of hills whoso tops rise 600 to 800 ft. above the 
banks of the stream. Here are the Zongo or Grenfell rapids, which arc 
a barrier to navigation save for small boats at flood season. Above 
the Zongo rapids the river is navigable up to the confluence of the 
Welle and Mbomu, and the Welle is navigable at high flood up 
to the Bomokandi confluence in 26^ 8', though the stream is mucii 
interrupted by rapids. 

From the Mbomu-Wclle confluence to the junction of the Ubangi 
with the Congo the river has a course of fully 700 m,, while the 
Ubangi-Wclle combined exceeds 1400 m. From its mouth to 
Zongo rapids, a distance of 350 m., the stream is navigable by 
steamers drawing 3 ft. of water. In general the Ubangi flows 
through a fertile and forested region. 

The Welle was discovered from the north by G. A. Schwein- 
furth in 1870 ; i,e, seven years before the discovery of the course 
of the Congo by H. M. Stanley. By Schweinfurth the Welle was 
believed to belong to the Chad system, but W. Junker, who (1882- 
1883) followed the river to near its confluence with the Mbomu, 
made it clear that the Welle belonged to the Congo system. In 
1885 the Rev. George Grenfell, of the Baptist Missionary Society 
(who had discovered the mouth of the river in 1884), ascended 
the Ubangi as far as the Zongo rapids. He was followed in 1886- 
1889 by the Belgian A. van Gele, who in the last-named year 
finally established the identity of the Ubangi with Schweinfurth^s 
Welle. The Mbomu was discovered from the north in 1877 by a 
Greek, Dr P. Potagos, and its upper course was followed for 
some distance by Junker. The Ubangi and the Mbomu form 
the frontier between Belgian Congo and French Congo, the 
northern banks of both streams belonging to France. 

Sec, besides the works of Schweinfurth, J unkcr and other travel- 
lers, A, J. Wauters, Les Bassins de I* Ubangi (infirieur) et de la Sanga, 
with map (Brussels, 1902); Dr Curoau's map (i : 1,000,000) of the 
upper Ubangi in La Geographic (October 1900); the Congo and 
works there cited. 

IJBEDA, a town of southern Spain, in the province of Jaen; 
2000 ft, above sea-level, in the Loma de Ubeda, a range on the 
right bank of the Guadalquivir. Pop, (1900), 19,913. The 
surrounding country produces wheat, wine, olives and fruit. 
Ubeda has a station 6 m. south on the Madrid-Almeria railway. 
Portions of the old walls, with towers and gates, still remain, 
and there are three late Gothic churches, the oldest of which, 
San Salvador, dates from 1540 to 1556, and contains some 
interesting paintings. An important fair is held from the 29th 
of September to the 5th of October^ Oil, soap, esparto and 
linen fabrics are manufactured. Ubeda was an important 
town under Moorish rule. 
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UDAD, Aoudad or Audad, the Moorish name of the Barbary 
sheep, or arui, Ovis (Ammoiragus) lervia^ the only wild sheep 
found in Africa, where it inhabits all the mountain ranges of the 
north, descending to the eastward far into the heart of the Sudan. 
The udad is distinguished by the abundant hair on the throat 
and fore-quarters of the rams, and the length of the tail. In 
the absence of face-glands and in the structure of the horns the 
species approximates to the goats. The “ lion-coloured ** coat 
approximates to the hue of the limestone rocks on which these 
sheep dwell. 

UDAIPUR, OoDEYPORE or Mewar, a native state of India, 
in the Rajputana agency. Area, 12,691 sq. m. Pop. (1901), 
1,030,212. Estimated revenue £200,000 ; tribute £17,000. The 
greater part of the countiy^ is level plain. A section of the 
Aravalli Mountains extends over the south-western and 
southern portions, and is rich in minerals, but the mines have 
been long closed. The general inclination of the country 
is from south-west to north-east, the Banas and its 
numerous feeders flowing from the base of the Aravalli range. 
There are many lakes and tanks in the state, the finest of 
which is the Debar or Jaisamand, with an area of nearly 
21 sq. m.; it is considered to be the largest artificial sheet of 
water in the world. A portion of the state is traversed by the 
Malwa line of the Rajputana railway. A branch from Chitor 
towards Udaipur was taken over by the state in 1898, and was 
extended nearer to the capital. Like the rest of Rajputana the 
state suffered severely from famine in 1900. The ancient coinage 
is of the Sasanian or Persian tyjie, copper issues of this type 
being still in circulation. Modern coins bear on the reverse the 
words ** Friend of London.’^ 

The chief, whose title is Maharana, is the head of the Sisodhyia 
clan of Rajputs, and claims to be the direct representative of 
Rama, the mj’thical king of Ajodhya. He is universally recog- 
nized as the highest in rank of all the Rajput princes. The 
dynasty offered an heroic resistance to the Mahommedans, 
and boast that they never gave a daughter to a Mogul emperor. 
They are said to have come from Gujarat- and settled at Chitor 
in the 8th century. After the capture of Chitor by Akbar in 1568 
the capital was removed to Udaipur by Maharana Udai Singh. 
During the i8th centurj' the state suffered greatly from intemaj 
dissension and from the inroads of the Mahrattas. It came under 
British protection in 1817. The maharana Fateh Singh, G.C.S.L 
(b. 1848), succeeded by adoption in 1884. 

The name of Mewar is derived from the Mcos, or Minas, a tribe of 
mixed Rajput origin, who have likewise given their name to a 
different tract in northern Rajputana, called Mewat, where they are 
now all Mahommedans. About 1400 a sub-division of the J^ewatis, 
called Khan^adas, made themselves the dominant power in this 
tract; and at the end of the i8th century, and again during the 
Mutiny, they were notorious for their ravages in the Upper L^oab, 
ground Agra and Delhi. In 1901 the total number of Mewatis in 
Rajputana was 168,596, forming 13 % of the |X)pulalion in the 
state of Alwar. Down to 1906 the Mew'ar residency was the title 
of a political agency in Rajputana, comprising the four states of 
Udaipur, Banswara, Dungarpur and Partabgarh; area, 16,970 sq. m. ; 
pop. (1901), 1,336,283. But in that year the three last states 
were separated from Udaipur, and formed into the Southern Kaj- 
utana States agency. The Mewar Bhil Corps, raised as a local 
attalion in 1840, wliich was conspicuously loyal during the Mutiny, 
was in 1897 attached to the Indian army, with its headquarters at 
Kberwara. 

The city of Udaipur is 2469 ft. above sea-level. Pop, (1901), 
45,976. It is situated in a valley amid wooded hills, on the bank 
of a large lake (Pichola), with palaces built of granite and 
marble. The maharana’s palace, which crowns the ridge on 
which the city stands, dates originally from about 1570, but 
has had additions made to it till it has become a conglomeration 
of various architectural styles. On Lake Pichola are two 
idands, on which are palaces dating respectively from the 
middle of the 17th and of the i8th centuries. In one of these 
the European residents were sheltered during the Indian Mutiny, 
la the neighbourhood are Eklingji (with a magnificent temple 
of the 15th century), and Nagda,j|jhe seat of the ancestors of 
the chiefs of Udaipur, with a numper of temples, two of which 
are said to date from the nth century^ 


There is another Udaipur State in the Central Provinces (till 
1905 one of the Chota Nagpur states of Bengal). Area, 1052 sq. m. ; 
pop. (1901), 45 , 39 i» Its capital is Dharmjaygarh. 

UDALf NICHOLAS (1504-1 556), English schoolmaster, trans- 
lator and playwright, author of the earliest extant Englilrti 
comedy, Raisier Daister^ came of the family of Uvedaic, who 
in the 14th century became lords of Wykeham, Hants, by 
marriage with the heiress of the Scures. The name was pro- 
bably pronounced Oovedale, as it appears as Yevedale, Owdall, 
Woodall, with other variants. He latinized it as Udallus, and 
thence anglicized it as Udall. He is described as Owdall of 
the parish of St Cross, Southampton, 12 years old at Christmas 
1516, when admitted a scholar of Winchester College in 1517 
(Win, Schol, Reg,), He was therefore not 14 (as Anthony 
Wood says) but 16J years of age when admitted a scholar of 
Corpus Christi College, Oxford, in June 1520; he is called 
Wodall as a lecturer at that college in 1526 to 1528 (T. Fowler, 
Hist, C, C\ C.). 

With John Lcland he produced “ dites ” (ditties) “ and inter- 
ludes (B.M. MS. 18A, Ixiv.) at Anne Boleyn’s coronation on the 
3TSt of May 1533. Leland's contributions are all in Latin; those 
of Udallus,'^ which form the chief part, are mostly in English, 
the speeches being each spoken by a “ child,’’ “ at Comhill beside 
Lcadenhall,” '^at the Condii(;te in Cornhill ” and '^at the little 
Conducte in Cheepe.” His Flour es for Latine Spekynge^ selected 
and gathered out of Terence and the same translated into Englysshe, 
published by Bartlet (in aedibus Bertheleti), were dedicated to 
my most sweet flock of pupils, from the monastery of the monks 
of the order of Augustine,” on the 28th of Fel)ruary 1533/1534. 
There were no monks of that order, and whether Austin Friars 
or Augustinian canons were meant is open to doubt. The 
hook was prefaced with laudatory Latin verses by Ix^land and 
by Edmund Jonson. The latter was a Winchester and Oxford 
contemporary of Udal’s, in 1528 lower master (hostiarius) at 
Eton, a post which he left to become master of the school of 
St Anthony’s Hospital, then the most flourishing school in 
London. From the dedication we may infer that Udal was 
usher under Jonson and the sweet flock ” was at St Anthony’s 
school next door to Austin Friars. At Midsummer 1534 he 
became headmaster of Eton (informator puerorUm or ludi 
granmaticalis] Eton Audit Book, 25 & 26 Hen. VIIL). It has 
l>een suggested (Die, Nat, Biog,) that the Floures was dedicated 
to Eton boys in advance; but this is unlikely, as in those 
days schools never got their masters till the place was vacant, 
or on the verge of vacancy. At Eton Udal’s salary was £10 
and £i for livery, with “ petty receipts ” of 8s. 4d. for obits, 
2s, 8d. for laundress, 2s. for candles for his chamber, and 
23s. 4d. “ for ink, candles and other things given to the grammar 
school by Dr Lupton, provost,” One of his school books, 
Commentaries on the Tusculan questions of Cicero (ed. Berouldus, 
1509), with the inscription “ sum Nicolai UdaUi 1536,” is in 
the King’s Library at the British Museum. 

There was a yearly play, 3s. being paid for the repair of 
the dresses of the players at Christmas, and is. 4d. to a servant 
of the dean of Windsor for bringing his master’s clothes for 
the players, A payment for repair of the players’ dresses 
recurs every year. Udal has been credited (E. K. Chambers, 
Mediaes)al Stage, ii. 144, 192) with producing a play at Braintree 
while vicar there, recorded in the churchwardens’ accounts for 
1534 as ** Placidas alias Sir Eustace.” The play is actually 
called in the accounts (only extant in 17th-century extracts) 
“ Placy Dacy alias St Ewastacy,” and is the old play of Placidas, 
mentioned in the 9th century. Udal did not become vicar of 
Braintree till the 27th of September 1537 (Newcourt’s ReperU 
ii. 89). At Michaelmas he resigned the mastership of Eton 
to reside at Braintree, being called ** late schole-master wose 
roome nowe enioyeth and occupieth Mr Tindall ” in a letter from 
the provost to Thomas Cromwell, then privy seal, on the 7th 
October 1537 (Lett, and Pa, Hen, VIIL, 1537). He returned 
to Eton, however, or rather to Hedgeley, the school being 
removed there on account of the plague, at Midsummer 1537, 
bemg paid for the third and fourth terms of the school year 
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(Eton Audit Bcoky 29 & 30 Hen, Vin.). In Qctaber 1538 
^'Nicholas Uvedale, professor of the liberal arts, informator 
and schoolmaster of Eton/’ ivas licensed to hold the vicarage 
of Braintree, “ with other benefices,” without personal residence. 
The accounts of Cromwell for 1338 include “Woodall, the 
scholemaster of Eton, to playing before my lord, £5.” Pre- 
sumably he brought a troupe of Eton boys with him. In that 
year he published a second edition of his Floures of Terence for 
the benefit of Eton boys. The often-questioned account of 
Thomas Tusser {Five Hundred Pointes of Good Husbandrie) is 
typical of Eton at the time, as Udal’s predecessor Cox is said 
in Ascham’s Scholemaster to have been “ the best scholemaster 
and greatest beater of our time ” : — 

** From Powles ^ I -went to Acton, sent 

To learn straightwaies the Latin phraise; 

Where fifty- tlircc stripes given to me at once I had; 

For fault but small or none at all 

It came to pass thus beat I was; 

Sec, Udall, sec, the merrie of thee to mee, poor lad.** 

UdaTs rule of the rod at Eton was brought to an abrupt con- 
clusion by his being brought up before the privy council on the 
14th of March 1540/1341 for being “counsail” with two of 
the boys, Thomas Cheney, a relation of the lord treasurer of the 
household, and Thomas Hoorde, for stealing some silver images 
and chapel ornaments. He denied the theft, but confessed to 
a much more scandalous offence with Cheney, and was sent 
to the Marshalsea prison. He tried, but failed, to get restored to 
Eton. Attempts have been made to whitewash him, but his 
own confession, and an abject letter of repentance with promises 
of amendment, addressed (probably) to Wriothesley, a Hamp- 
shire man and a family friend, cannot be got over. It shows 
that he was a bad schoolmaster as well as an immoral one, 
since he pleads “ myn honest chaunge from vice to vertue, from 
prodigalitee to frugall lyving, from negligence of teachyng to 
assiduitee, from play to studie, from lightness to gravitee.” 
In 1542/1543, after the bursar of Eton had ridden up to London 
to the |)rovost, Udal was paid “ 535. 4d. in full satisfaction of his 
salary in arrears and other things due to him while he was 
teaching the children but on the other side of the account 
appears an item of “ 60s. received from Dr Coxe for Udal’s 
debts.” So no money passed to Udal. 

He seems to have maintained himself by translating into 
English, in 1542, Erasmus’s Apophthegms and other works. In 
1544 he published a new edition of the Floures of Terence, 
He seems to have taken a schoolmastership in Northumberland 
or Durham, as Leland in one of his Encomia speaks of him, 
probably at this time, as translated to the Brigantes. He seems 
to have been made to resign his living at Braintree, a successor 
being appointed on the 14th of December 1544. He purged 
himself, however, by composing the Answer to the Articles of 
the Commpners of Devonshire and Cornwall (Pocock, Troubles of 
the Prayer Book of iS 49 f Camd. Soc., new series, 37, 141, 193), 
when they rose in rebellion in the summer of 1549 against 
the First Prayer Book of Edward VI. In 1551 he received 
a patent for printing his translation of Peter Martyr’s two 
works on the Eucharist and the Great Bible in English 
(Pat. 4 Edw. yi. pt. Sj 5 ) Shakespeare Soc. iii. xxx.). 
He was rewarded by being made a canon of Windsor on 
the 14th of December 1551. On the 5th of January “ after the 
common reckoning 1552 ” {i,e, 1551/2) he edited a trans- 
lation of Erasmus’s Paraphrases of the Gospels, himself translat- 
ing the first three, while that on St John was being translated 
by the princess Mary, till she fell sick and hand^ her work 
over to Dr Malet. The work was done at the suggestion 
and expense of the dowager queen Katharine, in whose 
charge Mary was. A translation by Udal of Geminus’s 
Anatomie or Compmdidsa ialius anatomiae delineaHo, a huge 
volume with gtuesonie plates, was published in 155^. Udal’s 
pref^e is dated the seth of July 1552 “at Wmdesorc.’^ 
In Tune and September 1553 (Trevdyan Pap. Camd. Soc, 
84, u. 31, 33) “ Mr Nicholas Uvedale ” was paid at the rate 
of 6s. §d. a 3^ear as “ scholemaster to Mr Edward Courtney, 

^ ttisiei’ was a thdxii^er 6f St Paul’s. i 
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beinge within the Tower of London, by virtue of the King’s 
Majesty’s Warrant” — the young earl of Devon, who had 
been in prison ever .since he was twelve years old. 

Queen Mary on the 3rd of December 1554 issued a warrant 
on Udal’s behalf reciting that he had “ at soundrie seasons con- 
venient heretofore shewexl and myndeth hereafter to shewe his 
diligence in setting forth Dialogues and Enterludcs before us 
for our royal disporte and rccreacion,” and directing “ the 
maister and yeomen of tlie office of the Revells ” to deliver 
whatever Udal should think necessary for setting forth such 
devices, while the exchequer was ordered to provide the money 
to buy them (Loseley MSS. Kempe 63, and Hist. MSS. Cami 
Rep. vii. 612). One of these interludes was probably Roister 
Doister j for it was in January 1553, i.e. 1554, that Thomas 
Wilson, master of St Katharine’s Hospital by the Tower, pro- 
duced the third edition of The Rule of Reason, the first text-book 
on logic written in English, whic'h contains, while the two earlier 
editions, published in 1551 and 1552 respectively, do not con- 
tain, a long quotation from Roister Doister. It gives under the 
heading of “ ambiguitie,” as “ an example of such doubtful 
writing whiche, by reason of poincting, maie have double sense 
and contrarie meaning . . ^ taken out of an intrelude made 
by Nicholas Udal,” the letter which Ralph Roister procured a 
scrivener to compose for him, asking Christian Constance, the 
heroine, to marry him. Roistcr’s emissary read it — 

‘‘ Sweete mistresse, where as 1 love you nothing at all, 
Regarding your substance and richnesse chiefe of all/* 

and so on; whereas it was meant to read — 

Sweetc mistresse, whereas I love you (nothing at all 
Regarding your substance and richnesse) chiefe of all, 

For your personage, beautie, demeanour and wit.** 

The play was entered at Stationers’ Hall when printed in 1566. 
Only one copy is known, which was given to Eton by an old 
Etonian, the Rev. Th. Briggs, in 1818, who privately printed 
thirty copies of it. As the title-page is gone the only evidence of 
its authorship is Wilson’s quotation. Wilson being an Etonian, 
it has been argued that his quotation was a reminiscence of 
his Eton days, and that the play was written for and first per- 
formed by Eton boys. But the occurrence of the quotation 
first in the edition of 1554, and its absence in the previous 
editions of 1551 and 1552, coupled with the absence of anjrthing 
in the play to suggest any connexion with a school, while the 
scene is laid in London and among London citizens and is 
essentially a London play, furnish a strong alignment that 
Roister Doister first appeared in 1553, and therefore could 
not have been written at Eton or for Eton boys. 

Nor could it have been written at Westminster School or 
for Westminster boys, as argued by Professor Hales in JS«g< 
Studien (1893), ^cviii. 408. For though Udal did become head- 
master of Westminster, he only became so nearly two years 
after Wilson’s quotation from Roister Doister appeared. He was 
at Winchester in the interval, for Steplien Gardiner, bishop 
of Winchester and chancellor, by will of the 8th of November 
1555 (P.C.C. 3 Noodes), gave 40 marks (£26, 13s. 4d.) to 
“ Nicholas Udale, my scholemaister.” In what sense he was 
Gardiner’s schoolmaster it is hard to guess. He was not 
headmaster or usher of Winchester College; but he may 
have been master of the old City Grammar or High School, 
to which the bishop appointed (A. F. Leach, Hist. Winch. Cdh 
32, 48). TTie schoolhouse had been leased out for 41 years in 
1544, but it is possible Gardiner had revived the school or kept 
a sdiool at his palace of Wolvescy, At Westminster “ Mr Udale 
was admitted to be scholemaster 16 Dec. aamo 1555 ” {Chapter 
Act-Book). 

The last act of the secular canons, substituted by Henry Vlllf 
for the monks, was the grant of a lease on the 24th of Sept^ber 
1556. "^en the monks re-entered, on Mary’s restoration of 
the abbey (Nov. 21, 1556), the school did not, as commonly 
allied, cease, nor had Udal ceased to be master (Shakespeare 
Soc. iii. xxxiv.) when he died a month lato. The parish regist^* 
of St Margaret’s, Westminster, under “ Burials in December 
A.i>. 1556 ” Tecords “ ii die Katerinc Woddall,” 23 die Nicholas 



550 UDAL— UFA 


Yevedale/’ i.e, Udal. Katharine was perhaps a sister or 
other relation, as Elizabeth Udall was buried there on the 8th of 
July 1559. The abbey cellarer’s accounts ending Michaelmas 
ISS7 contain a payment “ to Thomas Notte, usher of the boys, 
£6, 10$., and to the scholars (scolasitcis vocatis le grammer 
childern)^ £63, 6s. 8d.,” showing that tlie usher carried on the 
school after Udal’s death. Next year (1557-1558) the abbey 
receiver accounted for £20 paid to John Passey, (the new) 
schoolmaster, to Richard Spenser, usher, £15, and £133,. 6s. 8d. 
for 40 grammar boys. So it is clear that the school never 
stopped. Udal therefore was master of Westminster for just 
over two years. He died at the age of 52. 

Roister Doister well deserves its fame as the first English 
comedy. It is infinitely superior to any of its predecessors in 
form and substance. It has sometimes been described as a 
mere adaptation of Plautus’s Miles Gloriosus. Though the 
central idea of the play — that of a braggart soldier (with an 
impecunious parasite to flatter him) who thinks every woman 
he sees falls in love with him and is finally shown to be an 
arrant coward — is undoubtedly taken from Plautus, yet the 
plot and incidents, and above all the dialogue, are absolutely 
original, and infinitely superior to those of Plautus. Even the 
final incident, in which the hero is routed, is made more 
humorous by the male slaves being represented by maid- 
servants with mops and pails. 

The play was printed by F. Marshall in 1821; in Thomas Wliitc*s 
Old English Dramas (3 vols., 1830); by the Sh^espeare Society, 
vol. iii., the introduction to which contains the fullest and most 
accurate account of his life; in Edward Alberts reprints in 1869; 
and Dodsley*s Old Plays (1894), vol. iii. (A. F, L.) 

UDAL (Dan. odel), a kind of right still existing in Orkney 
and Shetland, and supposed to be a relic of the old allodial 
mode of landholding existing antecedently to the growth of 
feudalism in Scotland (see Allodium). The udal tenant holds 
without charter by uninterrupted possession on payment to 
the Crown, the kirk, or a grantee from the Crown of a. tribute 
called scat (Dan. skat), or without such payment, the latter 
right being more strictly the udal right. Udal lands descend 
to all the children equally. They are convertible into feus at 
the option of the udallers. 

UDINE, a town and archiepiscopal see of Venetia, Italy, 
capital of the province of Udine, situated between the Gulf 
of Venice and the Alps, 84 m. by rail N.E. of Venice, 450 ft. 
above sea-level. Pop. (1906), 25,217 (town); 40*627 (com- 
mune). The town wdls were in the main demolished towards 
the end of the 19th century. The old castle, at one time the 
residence of the patriarchs of Aquileia, and now used as a 
prison, was erected by Giovanni Fontana in 1517 in place of 
the older one destroyed by an earthquake in 1 5 1 1 . The Roman- 
esque cathedral contains some interesting examples of native 
art (by Giovanni Martini da Udine, a pupil of Raphael, and 
others). The church of S. Maria della Puritii has frescoes by 
Giovanni Battista and Domenico Tiepolo. In the principal 
square stands the town hall, built in 1448-1457 in the Venetian- 
Gothic style, and skilfully restored after a fire in 1876; oppo- 
site is a clock tower resembling that of the Piazza di San Marco 
at Venice. In the square is a statue of Peace, erected in 
commemoration of the peace of Campo Formio (1796), which 
lies 5 m. to the W.S.W. The archiepiscopal palace and Museo 
Civico, as well as the municipal buildings, have some valuable 
paintings. The leading industry of Udine is silk-spinning, 
but it also possesses manufactures of linen, cotton, hats and 
paper, tanneries and sugar refineries, and has a considerable 
tr^e in flax, hemp, &c. Branch railways lead to Cividale 
del Friuli and S. Giorgio di Nogaro, and a steam tramway to 
S. Daniele del Friuli. 

The origin of Udine is uncertain; though it lay on the line 
of the Via lulia Augusta, there is no proof of its existence in 
Roman times. In the middle ages it became a flourishing and 
populous city; in 1222 or 1238 the patriarch Berthold made 
it the capital of Friuli, and in 1420 it became Venetian. In 
1752 it became an archbishopric. (T. As.) 


UBBBBWE6, FRIEDRICH (Z826-1871), German historian 
of philosophy, was bom on the 22nd of January 1826 at Leich- 
lingen, in Rhenish Prussia, where his father was Lutheran 
pastor. Educated at Gottingen and Berlin, he qualified him- 
self at Bonn as Privaidozent in philosophy (1852). In 1862 
he was called to Konigsberg as extraordinary professor, and in 
1867 he was advanced to the ordinary grade. He married in 
1863, and died on the 9th of June 1871. His compendious 
History of Philosophy is remarkable for fullness of information, 
conciseness, accuracy and impartiality. At first he followed 
Beneke’s empiricism, and strongly opposed the subjectivistic 
tendency of the Kantian system, maintaining in particular 
the objectivity of space and time, which involved him in a 
somewhat violent controversy. His own mode of thought he 
preferred later to describe as an ideal realism, which refused to 
reduce reality to thought, but asserted a parallelism between 
the forms of existence and the forms of knowledge. Beneke 
and Schleiermacher exercised most influence upon the develop- 
ment of his thought. 

I Works. — System der Logik (1857; 5th ed., 1882; Eng. trans. 

of 3rd ed. by T. M. Lindsay 1871); Grundriss der Gesch, der Phih 
(18G3-1866, 8th ed., M. Heinze, 1894-1898; Eng. trans., G. S. 
Morris, 1872; 4th ed., 1885); an essay (1861) on the authenticity 
and order of Plato's writings, crowned by the Imperial Academy 
of Vienna; Schiller als. Hist, und Phil, (published by Brasch from 
his papers, Leipzig, 1884). See F. A. Lange, Friedrich Ueberweg 
(Berlin, 1871) ; M. Brasch, Die Welt- und Lebensanschauung Friedrich 
Veberwegs (Leipzig, 1889). 

UELZEN, a town of Germany, in the Prussian province of 
Hanover, on the Ilmenau, east of the famous Liineburger 
Heide, at the junction of the railway connecting Hamburg, 
Hanover, Bremen and Stendal, 52 m. S.E. of Hamburg. Pop. 
(1905), 9329. The town has four Evangelical churches, one of 
which, dedicated to the Holy Ghost, has a valuable altar- 
piece dating from the 14th century. The principal industries 
arc flax, sugar, tobacco and machinery, and there is a trade 
in cattle and horses. In the vicinity are some interesting 
Slavonic remains and the former Benedictine monastery of 
Ullesheim. 

Founded in the loth centuty as Lowenwold, Uelzen became 
in the middle ages an active member of the Hanseatic 
League. 

See Jaenicke, Geschichte der Siadt Uelzen (Hanover, 1889). 

UFA» a government of south-eastern Russia, on the western 
slope of the Ural Mountains. It has the governments of Vyatka 
and Perm on the N., Orenburg on the E. and S., Samara and 
Kazan on the W., and comprises an area of 47,094 sq. m. Several 
craggy and densely wooded ranges, running from S.W. to N.E.i 
parallel to the main chain of the southern Urals, occupy its eastern 
part. They rise to altitudes of 2500 to 3500 ft.; their highest 
peaks— Iremel (5230 ft.), Urenga(4iiS ft.) and Taganai (3935 ft.) 
—ascend above the limits of arboreal vegetation, but in no 
case reach those of perpetual snow. Southward Ufa extends 
over the slopes of the Obshchiy Syrt plateau, the angular space 
between the latter and the Urals being occupied by elevated 
plains (1000 to 1500 ft.), deeply grooved by the river valleys, 
and sometimes described as the ** Ufa plateau.” Towards 
the Kama the fertility of the soil increases, and the black- 
earth regions of Menzelinsk and Birsk are granaries for that part 
of Russia. 

The geological structure of Ufa is very varied. The main range 
of the Urals consists of gneisses and various crystalline slates resting 
upon granites and syenites; next comes a broad strip of limestones 
and sandstones, the fossil fauna of which is intermediate between 
the Upper Silurian and the Lower Devonian. These form the 
highest elevations in the government. Farther west the 
Devonian deposits are followed by Lower and Upper Carboniferous 
and Artinsk schists, which, together with Permian deposits, cover 
western Ufa. Quaternary deposits are extensively developed in all 
the valleys, most of which were occupied by lakes during the 
Lacustrine period. There is jB:reat wealth in iron (Devonian) and 
copper (Permian). The district of Zlatoust is celebrated for its 
granite, epidote, nephrite and a variety of decorative stones and 
minerals. Coal is found over a wide area. 

Ufa belongs almost entirely to the drainage area of the Byelaya. 
a tributary of the Kama, which rises in Orenburg and flows norfii and 
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north-west through Ufa, receiving a number of tributaries, among 
which the Syun, the Tanyp and the Ufa are also navigable. The 
Byelaya is an important channel for trade; but it sometimes drops 
to so low an ebb in summer that steamers cannot proceed beyond 
Birsk* The Kama flows for 120 m. along the western border of the 
government. 

The average temperature at the city of Ufa is 37^ F., and the winter 
is extremely cold (January 5*5® F., July 68® F.); at the Zlatoust 
observatory the average temperature is only 32*2® (January 2®; 
July 61*8®). Even in the hilly tracts of Zlatoust the annual rainfall 
is not more than 19 in. The rivers are frozen 158 days at Ufa and 
202 at Zlatoust. 

The estimated population in 1900 was 2^620^600. The govern- 
ment is divided into six districts, the chief towns of which are Ufa, 
Belebey, Birsk, Menzelinsk, Sterlitamak and Zlatoust. Towns 
have sprung up around the ironworks at Zatkinsk, Yurezah 
and Katav-Ivanovsk. The Russian element in the population 
has rapidly increased (in 1897, 45 %l 1865, 36 %), the other 
ethnographical elements being mainly Bashkirs, Tatars and 
Meshcheryaks, together with Chuvashes and Cheremisscs, Votyaks 
and Mordvinians, Since the wholesale plundering of the 
Bashkir lands, which took place under Alexander II., the land 
has been sold by the nobles, and bought chiefly by the merchant 
class, Large estates are common, though it is the peasants 
and the peasants’ co-operative societies that cultivate most 
of the area under crops. Agriculture has greatly developed, 
owing partly to the Russian immigration and partly to the 
educational efforts of the local councils; in 1900 there were 
4,860,000 acres (i6 %) under crops and 9,780,000 acres (32^ %) 
under cultivation. The principal crops are rye, wheat, oats, 
barley, millet, buckwheat and potatoes. 

The government is rich in antiquities belonging to three different 
periods — the Finnish or Child period, the period of the Bulgarian 
empire, and the period of the Nogai Tatar domination. The burial- 
mounds of the Chudes contain brass implements and decorations, 
and in one of them near Ufa a coffin sheeted with silver was found. 
Remains from the Bulgarian epoch have been discovered at Menzd- 
insk. But it is the ruins of the Mongol period which are of greatest 
value; the remains of a large town, with a mausoleum and a palace, 
have been found near Ufa and extend several miles along the Bye- 
laya River. (P. A. K.; J. T. Be.) 

UFA, a town and river-port of Russia, capital of the govern- 
ment of the same name, situated 326 m, by rail N.E. of Samara, 
on the main line from Moscow to Siberia, at the confluence of 
the Ufa with the Byelaya. Pop., 49,275. The better part of 
the town contains two cathedrals and a few churches; the 
remainder is a scattered aggregation of small wooden houses. 
There are a museum, a public library and a theological 
seminary; and the industries include iron and copper works, 
machinery works and saw-mills. 

Ufa was founded in 1574. The wooden kreml, or fort, pro- 
tected by wooden towers and an outer earthen wall, had to 
sustain the attacks of the revolted Bashkirs and Russian serfs 
in 1662 and at later dates; and in 1773 Chika, one of the chiefs 
of the Pugachev revolt, besieged it for four months. 

UGANDA, a British protectorate in Eastern Equatorial 
Africa, lying between Lakes Victoria and Albert and between 
the Mountain Nile and Lake Rudolf. The same name was 
originally applied to the Bantu kingdom of Buganda, which is 
one of the five provinces of the protectorate, but which is now 
styled officially by the correct native name of “ Buganda. 
The Swahili followers of the first explorers always pronounced 
the territorial j^refix, Bu, as a simple vowel, U; hence the 
incorrect rendering ^'Uganda” of the more primitive Bantu 
designation. It was first applied to the kingdom of Mutesa, 
discovered by J. H. Speke in 1862, and in time came to include 
the large protectorate which grew out of the extension of British 
influence over Buganda, 

Boundaries and Area,-^On the north the frontier of the pro- 
tectorate is an undetermined line running between Lado (which 
lies a little north of 5® N.) on the MountainNile and the watershed 
of Lake Rudolf, This northern boundary is in any case conter- 
minous with the southern boundary of the Anglo-Egyptian 
Sudan. On the east the limit of the Uganda Protectorate 
in 1901 was th^ thalweg of Lake Rudolf and a line drawn 


5S7 

from the south-eastern coast of that lake south along the 
edge of the Laikipia and Kikuyu escarpments to the frontier 
of German East Africa. The southern frontier of Uganda 
was the ist degree of S. lat. ; the western was the 30th meridian 
of E. long., from the German frontier on the south, across 
Albert Edward Nyanza and the Semliki River to the line of water- 
parting between the systems of the Congo and the Nile (in the 
country of Mboga); thence northwards this western boundary 
descended to the north coast of Albert Nyanza at Mahagi, 
and then followed the main stream of the Nile to about 
5® N. In 1904, however, it was found that the 30th 
meridian had been placed some 25 m. west of its true 
position in the maps used when the frontier was agreed 
upon, and that if it was maintained as the dividing line 
it would cut off the Uganda Protectorate from access to 
Albert Edward Nyanza while giving a corner of the Congo 
forest to Uganda. A survey commission was subsequently 
despatched, and in 1910 British, Belgian and German dele- 
gates met in Brussels to draw up a new frontier line, Germany 
was interested in the dispute, inasmuch as the southern frontier 
of the Uganda Protectorate coincided with the northern frontier 
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of German East Africa. Moreover Germany, Great Britain and 
Belgium (as inheritor of the Congo State) had conflicting claims 
in the region N.E. of Lake Kivu. On the 14th of May 1910 a 
protocol was signed defining the new frontier as follows ; From 
the north end of Lake Kivu the Congo-German frontier turns 
east by north, traversing the volcanic region of Mfumbiro, 
and crosses the summit of Mt Karissimbi to the summit of Mt 
Sabyino, where the British, Belgian and German frontiers meet. 
From Mt Sabyino the frontier between Belgian Congo and the 
Uganda Protectorate goer, in a direct line north to Mt.Nkabwe, 
and thence along the Ishasha River, to its mouth on the S.E. 
shores of Albert Edward Nyanza. Thence it crosses that lake 
in a straight line and afterwards the Ruwenzori to its highest 
point, Margherita peak, whence it follows the Lamia River to 
Its junction with the Semliki. From that point the frontier 
is formed by the Semliki to its mouth and the middle of Albert 
Nyanza to a point opposite Mahagi, where it meets the Congo- 
Sudan frontier. 

Meantime in 1903 the then Eastern province of the Uganda 
Protectorate had been transferred to the adjoining East Africa 
Protectorate, the new eastern boundary being the west coast 
of Lake Rudolf, the river Turkwel, the eastern flanks of Mt 
Elgon, the Sio River, and a line running south from the mouth 
of the Sio across Victoria Nyanza to i® S. The area of the 
protectorate, approximately 150,000 sq. m. in 1901, has been 
reduced by these changes to about 110,000 sq. m. 
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Physical Features , — The protectorate, with a singularly diversified 
suriace of lofty plateaus, snow-capped mountains, vast swamps, 
cttmMiM dense forests and regions of desolate aridity (valley of 
Lake Rudolf), offers a remarkable variety of climates. 
The Rudolf province lias low — an average altitude of not more 
than 2000 ft. — is extremely hot, and has a very poor rainfall. 
In some of its districts no rain falls for two years at a time, 
elsewhere scarcely as much as xo in. per annum. The Eastern 
province is abundantly watered near Victoria Nyanza and 
around Mt Elgon and the noble Debasicn mountain (about 
30 in. to 100 in. annually); elsewhere, in Karamojo and the 
northern regions, the rainf^l lessens to about 20 in. Busoga 
and the western part of the Elgon district in tliis province have 
a regular West African climate— hot, moist and not over-healthy. 
These are the conditions of Buganda, a country with an annual 
rainfall of from 60 to 80 in., a regular West African climate, and 
severe and frequent thunderstorms. Much the same may be said 
about the Western province, except for the cooling influence of the 
Ruwenzori snow range, which pleasantly affects Toro and northern 
Aukole. The rainfall on Ruwenzori and the central Semliki valley 
is quite 100 in. per annum. Along the Ruwenzori range are 
glaciers and snowfields nearly 1 5 m. in continuous length and some 
5 m. in breadth. The Northern (formerly called the Nile) ]>ro- 
vince is perhaps the hottest part of Uganda, Like the districts 
round Lake Rudolf, the average altitude (near the Nile) is not more 
than 2000 ft., but the rainfall is more abundant than in the terrible 
Rudolf region, being an average of 30 in. per annum. 

The surface of the protectorate is diversified. Mount Elgon 
(g,v.) just outside tlie Eastern province is one of the leading physical 
. features of the Uganda and East Africa protectorates. 
It consists of the vast crater — some 10 m. in diameter 
—of an extinct volcano, the rim of which rises in several 
KtverM, places to over 14,000 ft. Terraces and buttresses 
extend and ramify in all directions from the central crater, so that 
the giant volcano and its surrounding heights form a mountain 
country (notable for its innumerable cascade.s and dense forests) the 
size of Montenegro. The mass of Elgon can be seen from the north- 
east coast of Victoria Nyanza, from near the main Nile stream, from 
the heights overlooking Lake Rudolf and from the Kikuyu esca^- 
ment. 'rhe Eastern province consists of well-forested, undulating 
land (Busoga) on the coast of the lake, a vast extent of marsh round 
the lake-like backwaters of the Victoria Nile (Lakes Ibrahim or 
Kioga, Kwania, &c.) and a more stony, open, grain-growing country 

g lukcdi, Lobor, Karamojo). The Turkaiia country west of Lake 
udolf has been of late years terribly arid. A little vegetation 
is met with in the stream valleys, but mo.st of the rivers marked on 
the map have ceased to .show running water in their lower courses. 
A good deal of high land— rising in some peaks to near 10,000 ft. 
— is found in the eastern part of the Northern province, and 
these heights attract moisture and nourish permanent streams 
flowing Nileward.s. But much of the lower ground is stony and poor 
in vegetation, while the lowland near the main Nile is exceedingly 
marshy. 

The Ripon Falls, in the centre of the northern coast of the Victoria 
Nyanza, at the head of the exquisitely beautiful Napoleon Oulf, 
mark the exit of the fully born Nile from the great lake. The 
Victoria Nile tumbles over 50 m. of cascades and rapids (descend- 
ing some 700 ft. in that distance) between Ripon Falls and Kakoge. 
Here it broadens into Lake Ibrahim (Kioga) (in reality a vast back- 
water of the Nile discovered by Colonel Chaill^ Loi^g *0. 1874), and 
continue.^ navigable (save for sudd obstacles at times) right through 
Lake Ibrahim and thence northwards for 100 m. to Foweira and 
Kanima Falls. Between Karuma and Murchison Falls the Victoria 
Nile is unnavigable. At Fajao the navigation can l>c resumed into 
Lake Albert. The main Nile stream when it quits Lake Albert 
continues navigable as far north as Nimule (3^ 40^ N.}. Between 
Nimule and Fort Berkeley the river flows through a deep ^orge 
and falls nearly 1000 ft. Navigability really only begins again at 
Gondokoro on the Sudan frontier, from which point steamers ply to 
Khartum (sec Nile). 

The geography ot the Western province includes many interesting 
features, the in many ways peculiar Albert Nyanza (q,v.), the great 
snouj range of Ruwenzori (^.v.),the dense Semliki, Budonga, Mpanga 
and Bunyaraguru forests, the salt lakes and salt springs of Unyoro 
and western Toro, the innumerable and singularly beautiful crater 
lakes of Toro and Ankole, the volcanic region of Mfumbiro (where 
active and extinct volcanoes rise in great cones to altitudes 01 from 
11,000 to neariy 15,000 ft), and the healthy plateaus of Ankole, 
which are in a lesser de^ee analogous in climate and position, and 
the Nandi plateau on the east of Victoria Nyanza. Kuwenzori is 
a snowy range, and not a single mountain. Its greatest altitude — 
the Duke of the Abruzzi's Mt Stanley (Margherita Peak) — is 
x6,8i6 ft., and therefore the third highest point on the African con- 
tinent. The Uganda Protectorate is a land of great lakes, and in- 
dudes partially or wholly the water areas of Victoria Nyanza (about 
27,000 sq. m.), Lake Rudolf (about 3500 sq. m.), Lake Ibrahim- 
luoga-Kwania (800 sq. m.), Albert Nyanza (2700 sq. m.), and Lakes 
Albert Edward and Dweru ^ (1500 sq. m.), besides the small crater 

^ In 1909 Albert lEdward Nyanza was renamed by British geo- 


lakes of Xoro and Ankole (singularly beautiful), the lake-swomps 
Salisbury and Kirkpatrick in the Eastern province, Lakes Wamda 
in Buganda, and Kachera in Ankole^ "Hie water of Lake Victoria 
is perfectly fresh. This is the case with all the other lakes except 
Rudolf, Albert Nyanza and Albert Edward, in which the water 
ranges from salt to slightly brackish. 

Geology, — Wide tracts remain geologically unexplored* Archean 
rocks — gneiss, schist and granite — cover large areas through which 
the Nile cuts its wa^y^ in alternate narrow gorges and open reaches. 
In Ankole and Koki rocks consisting of granular quartzite, schis- 
tose sandstone, red and brown sandstone, and shales with cleaved 
Idllas rest on the Archean platform and possibly represent the 
Lower Witwatersrand beds of the Transvaal. No traces of the 
Karroo formation have been detected. Volcanic rocks occur in 
Usoga and elsewhere. The Nile at the Ripon Falls leaps over a 
basalt dike. The rocks on the verge of the Kisumu province of 
East Africa are mainly volcanic (basfilt, tull, lava, kenyte). West 
of the volcanic regicto, nearer to Lake Victoria and the Eastern 
province, ironstone, granite, gneiss and schistose formations pre- 
dominate, with phonolite in places. 

Iron ore (haematite) is abundant. In the Eastern province the 
rocks arc mainly quartz, gneiss and granite, with sandstone in 
Busoga, basalt round Mt Elgon, slate (Busoga) and iron- _ 
stone (Busoga and Bukedi). In the Rudolf province there 
arc the basalt, lava, tuff and kenyte of the volcanic 
Rift valley, overlying a formation of granite, gneiss 
and quartz. Gold — in some cases alluvial —is found in the moun- 
tainous country to the north-west of Lake Rudolf. Gneiss, granite 
and quartz — ^the decomposed granite giving the red African clay 
— arc the leading features in the formations of the Northern province, 
of Buganda, and of the Western province, with some sandstone in 
the littoral districts of Buganda and in Ankole, and eruptive rocks 
and lav.a in south-western Ankole and on the eastern flanks of 
liuwenzori. There are indications of copper in Busoga, of gold in 
Unyoro. Iron is found nearly everywhere. Graphite is present in 
Buganda and Unyoro. 

Flora, — The vegetation is luxuriant except in the Rudolf region, 
which has the sparse flora of Somaliland, in the Western province, 
Busoga and the Elgon district the flora is very West African in char- 
acter. The swampy regions of the Nile and of the Eastern province 
are characterized by an extravagant growth of papyrus and other 
rushes, of reeds and coarse grass. There are luxuriant tropical 
forests in the coast region of Buganda, in Busoga, west Elgon, western 
Unyoro, eastern Toro, the central Semliki valley and* north-west 
Ankole. The upper regions of Mfc Elgon, Mt Debasien and Mt 
Agoro are clothed with forests of conifers — juniper and yew — 
and witch-hazels (Trichocladus), 'I'hcre are also giant yew-trees 
(Podocarpus) on the flanks of Ruwenzori and the Mfumbiro volcanoes 
between 7000 and 9000 ft., but no jumpers. The alpine vegetation 
on all these lofty mountains is of a mixed Cape and Abyssinian 
character — witch-hazels, senocios, lobelias, kniphofias, everlasting 
flowers, tree heaths and h5rpericums. The really tropical vegetation 
of Buganda is neariy identical with that of West Africa, but there 
is no oil-palm. 

Fauna, — The fauna also has many West African affinities in the 
hot, forested regions. In the Kisumu province of East Africa even, 
there are several West African mammals such as the broad-horned 
tragelaph and the forest pig. These are also found in part of the 
Semliki forests. As a rule, however, the fauna of the Upper Semliki 
valley, of parts of Ankole, Buganda and Unyoro, of the Northern, 
Rudolf and Eastern provinces, is of that “ Jgast African, “ " Ethi- 
opic character which is specially the feature of South and East 
Africa and of the Sudan right across from Abyssinia to the river 
Senegal. Among notable mammals the chimpanzee is found in 
Unyoro, Toro and nortii-west Ankole, and has only recently become 
extinct in Buganda; the okapi inhabits the Semliki forests on the 
Congo frontier; the giraffe (the male sometimes developing five horn 
cores) is common in the Northern, Eastern and Rudolf provinces; 
there are three types of buffalo — the Cape, the Congo and the 
Abyssinian; two s;^cies of zebra (one of them Gravy's), the African 
wild ass, the square-lipped (*‘ white ") and pointed-lipped ('* black ") 
rhinoceroses, the elephant, hippopotamus, water tragelaph {“ Spd^e's 
anielope '*), Cape ant-bear, aard-wolf (Profc/<?5), minting-dog, and 
nearly every genus and most of the species of African antelopes. 
The birds are more West African than the mammals, and include 
the grey parrot, all the genera of the splendidly coloured turacoes^ 
the unique whale-headed stork, and the ostrich. 

Inhabitants.— Th& inhahit^ts in 1909 numbered about 
3,500,000 natives, 3000 British Indians and Arabs, and 507 
Europeans (British, French, Germans, Italians and Maltese). 
Of these last 119 were women. The races indigenous to the 
protectorate are mainly of the Negro species (with slight Cau* 
casian intermixture), and may be divided into the following 
categories ; (i) Pigmy-frognathous (so-called “ Congo pigmies 
of Smliki forest, of Kiagwe in Buganda, and of the western 

graphers (with the consent of Edward VII.) Lake Edward, and 
Lake Pwern Lakq peorge, in honour of George V, 
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flanks of Mt Elgon and types of Forest Negroes); (2) Bantu 
negroes (Banyoro^ Baini^ Basese^ Basoga^ B^onjo, Baganda^ 
Masaba and Kavirondo); (3) Nile negroes (Aluru, Bari, 
Madi,Acholi, Gang, Lango,. Latuka, Tesi, Sabei (Nandi), Turkana 
and Karamojo); (4) Hamitic (some tribes on islands and the 
north, coast of Lake Rudolf; and the remarkable “Hima” 
or “ Huma aristocracy in Unyoro, Buganda, Toro and Ankole). 
The pigmies^ are generally known as Bambute or Bakwa in the 
Semliki forests. They are both reddish yellow and brownish 
black (according to individual variation) in skin colour, with 
head hair often tending to russet, and body hair of two kinds — 
black and bristly on the upper lip, chin, chest, axillae and 
pubes; and yellowish and fleecy on the cheeks, back and limbs. 
Their faces are remarkable for the long upper lip and the 
depressed broad nose with enormous alae. Associated with these 
pigmies is the “ Forest Negro ” type (Lendu, Lega, Baamba, 
Banande) of normal human stature, but short-legged and un- 
usually prognathous. The Bantu negroes represent the future 
ruling race of the protectorate, and include the remarkable 
Baganda people. These last, prior to the arrival of Arabs and 
Europeans, displayed a nearer approach to civilization than has 
as yet been attained by an unaided Negro people. Their 
dynasty of monarchs can be traced back with tolerable cer- 
tainty to a period coincident with the reign of Henry IV. of 
England (a.d. 1400). The first Buganda king was probably a 
Hamite of the Hima stock (from Unyoro). Until recent years 
the Baganda and most of the other Bantu peoples of the pro- 
tectorate worshipped ancestral and nature spirits who had 
become elevated to the rank of gods and goddesses. The 
Baganda are now mainly Christian. There is also a “ totem 
system still in vogue. All the Baganda belong to one or other 
of twenty-nine clans, or “ Bika,’’ which are named after and have 
as totem familiar beasts, birds, flsh or vegetables. The Baganda 
are not a very moral people, but they have an extreme regard 
for decency, and arc always scrupulously clothed (formerly in 
bark-cloth, now in calico). As a general rule, it may be said 
that all the Bantu tribes m the western half of the protectorate, 
including the Basoga, are careful to consider decency in their 
clothing, while the Nilotic negroes are often completely nude 
in both sexes. More or less, absolute nudity among men is 
characteristic even of the Bahima (Hamites). But in this 
aristocratic caste the women are scrupulously clothed. 

The Nile negroes and Hima are tall people. The former are 
seldom handsome, owing to their flat faces and projecting 
cheek-bones. The Bahima are often markedly handsome, 
even to European eyes. In tlie Bahima the proportion of 
Caucasian blood is about one-fourth; in the Nile negroes and 
Bantu from one-sixteenth to none at all. The aboriginal stock of 
the Uganda Protectorate is undoubtedly the pigmy-prognathous, 
wJudi has gradually been absorbed, overlaid or exterminated by 
better developed specimens of the Negro sub-specics, or by 
Negro-Caucasian hybrids from the north and north-east. 

The languages spoken in the Uganda Protectorate belong to the 
following stocks : (i) Hamitic (Murle and Rendiie of Lake Rudolf) ; (2) 
(Bari, Elgumi. Turkana, SQk, <Stc.) ; (2a) Sabei, on the northern 
slopes of Elgon and on Mt Debasien : (26) Nilotic (Acholi, Aluru, 
Gang, &c.) : (3) Madi (spoken on the Nile between Aluru and Bari, 
really of West African affinities) ; (4) Bantu (Lu-ganda, Runyoro, 
Ln-konjo, Kuamba. Lihuku. the Masaba languages of west Elgon 
and Kavirondo, &c.); and lastly, the unclassified, isolated Lendu 
and Mbuba spoken by some of the pigmy-prognathous peoples. 

Towns, — ^The seat of the British administration is Entebbe 
(** a throne *') on the south shores of a peninsula projecting into the 
Victoria Nyanza in, o® 4' N. 32® 27' 45* E. It contains a number 
Qf commodious official residences, churches, hospitals, a laboratory, 
covered market, &c. The port is protected by a breakwater and 
provided with a pier on which is tne customs-house. The native 
capital of Buganda is Mengo (pop. about 70,000), situated some 
20 m. N. by £. of Entebbe. It is a straggling town built on seven 
steep hills : on one hill is the royal residence ; on another (Namirembe 
"“the hill of peace) was the cathedral of St Paul, destroyed by light- 
ning in ^ptember 1910, and other buildings of the Anghcan mission. 
St rauTS was a fine Gothic church of brick, built by the Baganda 
fin X9ai-.x904. After its destruction steps were at once taken to 
rebnild the cathedral. On a third hill are the cathedral and mission 
buildings of the Roman Catholics. On still another hill, ICampala, 
the British fdrt and government and European quarters are situated. I 
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Some m. S. by £. of Kampala, and connected with it by mono* 
rail, is Kampala Port, on Victoria Nyanza. The capital of ths 
Eastern province is jinja, on the Victoria Nyanza, immediately 
above and east of the liipon Falls. It is a thriving trading centre and 
port. Hoima.is the administrative headquarters in Unyoro ; Butiabs 
^ a trading port of some importance on l.ake Albert; Mbarara 
is the capital of Ankole. Kakindu, Mruli, Fowera and Fajao arc 
government stations and trading posts on the Victoria Nile; Wadelai 
(7.V.), Nimule and Gondokoro {q.v.) are similax stations on the 
Mountain Nile. Buliilu is a port on Lake Ibrahim. 

Agriculture and Trade, — ^A few plantations are owned and managed 
by Europeans. Otheru^ise agriculture is in the hands of the natives. 
Some Baganda chiefs have started cotton, rubl^er and cocoa 
plantations, the botanic department assisting in this enterprise* 
Para and Funtumia rubber trees are also cultivated by the 
department. (For the work of the botanic, forestry and scientific 
department, the government plantations, &c., see the Colonial Report 
[Miscellaneous], No. 64.) A lore.st area of 150 sq. m. lias been leased 
to a European company. Trade is mainly conducted by native 
(i.e, Arab, Somali and Negro) traders, by British Indians and by 
Germans. The value of the trade during 190X-1902 was approxi^ 
inately <£400,000 in imports (largely railway material) and ;£50,ooo 
in exports. The artides exportcci were ivory, rubber, skins and 
hides, and livestock (for consumption in East Africa) . These, except 
livestock, continue to be the main items of export. For the six 
years 1903-1904 to 1908-1909 the imports increased from ;£i47.ooo 
to ^£41 9,000, and the exports — produce of the protectorate — from 
j£43,o()o to ;£i27,oo(). Tne imports included the transit trade (with 
the Belgian Congo and German East Africa), which grew from 
;£846 o in 190:^-1904 to ,£82,615 in 1908-1909. The transit trade in 
the last-named year included bullion valued at ,£33,000, being raw 
gold from the Kilo mines, Belgian Congo. Among^tlic new industrieg 
are sugar and cohee plantations, while cotton, ground-nuts and 
rubber figure increasingly among the exports, cotton and cotton- 
seed being of special importance. Cotton goods, chiefly " Americani,'^ 
are the chief imports, machinery, hardware and provisions ranking 
next. Large quantities of rice are imported from German East 
Africa. About 50% of the imports are from the United IGiigdom 
and British posses-sions. 

Communications. — In connexion with the railway from Mombasa 
to Victoria Nyanza a steamship service is maintained on the lake 
between Port* Florence, Entebbe and other ports, including those 
in German territory. Government boats also ply on the Victoria 
Nile and Lake Kioga (Ibrahim) and on Albert Nyanza and the 
Mountain Nile. A railway (begun in 1010), some 50 m. long, run!) 
from Jinja to Kakindu, i.e. along the Victoria Nile from its point 
of issue from the Nyanza to where it becomes navigable above Lake 
Kioga. Good roads connect Entebbe and JUitiaba (the steamboat 
terminus on Albert Nyanza) and other districts. Theire is a direct 
telegraphic service to Gondokoro and Khartum and to Mombasa. 
The postal service is well organized. 

Administrative Divisions and Government. protectorate i^ 
divided into five provincejs— Rudolf, Eastern (formerly central), 
kingdom of Buganda, Western, and Northern (formerly Nile) — 
and these again into a number of administrative districts. The 
kingdom of Buganda. which has a thoroughly efficient and recog- 
nized native government, is subdivided into no fewer than nineteen 
" counties " or districts, but the other provinces have as a rule only 
three or four subdivisions. 

The protectorate is administered by a governor and commander- 
in-chief, under the colonial office, residing at Entebbe, on the north- 
western coast of the Victoria Nyanza. He is assisted by a staff of 
officials similar to the functionaries of a Crown colony, but there is at 
present no legislative council. The natives are ordinarily under the 
direct rule of their own recognized chiefs, but in all the organized 
districts the governor alone has the power of life or death, of levying 
taxes, of carrying on war, of controlling waste lands and forests, and 
of administering justice to non-natives. In the case of Buganda 
special terms were accorded to the native king and people in the 
settlement dated the loth of March 1900. The king was secured a 
minimum civil list of ^1500 a year out of the native revenues; pen- 
sions were accorded to other members of the Buganda royal family; 
the salaries of ministers and governing chiefs were guaranteed; 
compensation in money was paid for removing the king's control 
over waste lands; definite estates were allotted to the king, royal 
family, nobility and native landowners; the native parliament or 
'* Lukiko " was reorganized and its powers were defined; and many 
other points in dispute were settled. The king was accorded t^ 
title of " His Highness the Kabaka of Buganda," and his special 
salute was fixed at eleven guns. By this agreement the king and 
his people pledged themselves to pay hut and gun taxes to the 
administration of the protectorate. Somewhat similar arrange- 
ments on a lesser scale were made with the king of Ankole, the kings 
of Toro and Unyoro, and with the much less important chieftains or 
tribes of other districts. The territories north and north-east 
of these Bantu kingdoms are inhabited by Nilotic negroes and up 
to 1909 were left almost unadministered, except in close vicinity to 
the Nile banks. 

The education of the natives is confined to the schools maintained 
by the missionaries, who are doing an excellent work. Manual, 
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technical and higher education is provided. In X909-1910 there 
were in the Anglican schools over 36,000 scholars, of whom 17,000 
were girls. Of tiic total number of scholars over 26.000 were in 
the hmgdom of liuganda. The Roman Catholic .schools had in 
X909 over 11,000 scholars. (See the CoL O^, Report on Uganda, 
No. 686.) 

The expenditure for 1902-- 1903 was fixed at 10,000, of which 
about ;{! 70,000 was furnished by an imperial grant-in-aid and 
- .. the balance from local revenue. Between 1903 and 

1909 the revenue increased from /5i,ooo to ^£1 02,000. 

Revenue is chiefly derived from hut and poll taxes, 
* customs, wharfage clues, game licences and land tax. 
The hut and poll taxes yield about £62,000 a y^ear. The expenditure 
increased from ;(i8G,ooo in 1903 to £256,000 in 1909. Deficiencies, 
are made good by parliamenta^ grants. The rupee (is. 4d.) is 
the standard coin, with a subsidiary decimal coinage. 

History , — ^The countries grouped under this protectorate 
were invaded at some relatively remote period — say, three to 
four thousand years ago — by Hamitic races from the north- 
cast (akin to the ancestors of the ancient Egyptians, Gallas, 
Somalis), who mingled extensively with the Nile negroes first, 
and then with the aboriginal inhabitants of Buganda, Unyoro 
and Nandi. These Hamites brought with them a measure 
of Eg>'ptian civilization, cattle, and the arts of metallurgy, 
pottery and other adjuncts to neolithic civilization. There 
was probably no direct intercourse with Eg}^! by way of the 
Nile, owing to the lake-like marshes between Bor and Fashoda, 
but instead an overland traffic with Ethiopia (the Land of 
Punt) via Mt Elgon and the Rudolf regions. In time even 
this intercourse with the non-negro world died away, and 
powerful kingdoms with an aristocracy of Galla descent grew 
up in Buganda, Unyoro and Ankole. 

The kingdom of Buganda especially dominated the lands of 
Victoria Nyanza in the 19th century. In the ’forties and ’fifties 
Egyptian officials, Austrian missionaries, and British, Dutch, 
Italian, and German explorers had carried our knowledge of the 
Nile beyond Khartum as far south as Gondokoro. In the same 
period of time the Zanzibar Arab traders were advancing from 
the south on the Bahima kingdoms of the western Victoria 
Nyanza and on Buganda. King Suna of Buganda first heard 
of the outer world of white men in 1850 from a runaway Baluch 
soldier of Zanzibar. Captains Burton and Speke, on their 
Tanganyika expedition, heard of Buganda from the Arab traders 
in 1857. Captain Speke in 1862 reached Buganda, the first of 
all Europeans to enter that country. In the early ’seventies 
Sir Samuel Baker (who had discovered Albert Nyanza) extended 
the rule of the Egyptian Sudan as far south as the Victoria Nile. 
General Gordon, who succeeded Baker, and who had Dr Emin 
Bey (afterwards Emin Pasha) as lieutenant, attempted through 
Colonel Charles Chaill6 Long, in 1874, not only to annex Unyoro 
but also Buganda to the Egyptian dominions, and thoroughly 
established Egyptian control on Albert Nyanza. But owing 
to the indirect influence of the British government, exercised 
through Sir John Kirk at Zanzibar, the E^ptian dominions 
were prevented from coming south of the Victoria Nile. 

Suna, the powerful king or emperor of Buganda, who was the 
first to hear of a world beyond Negroland, had been succeeded 
in 1857 by his still more celebrated son, Mutesa (Mutesa means 
the measurer). Mutesa had received Speke and Grant in 
a mo.st friendly manner. Subsequent to their departure he 
had opened up relations with the British agent at Zanzibar. 
In 1875 he received an epoch-making visit from Sir H. M. 
Stanley. Stanley, in response to Mutesa’s questions about 
religion, obtained from tW king an invitation to Anglican 
missionaries, which he transmitted to London through tlie 
Daily Telegraph} Having made the first survey of Victoria 
Nyanza and confirmed Speke’s guesses as to its shape and area, 
Stanley passed on (half discovering Ruwenzori on the way) 
to the Congo. 

Meanwhile the Zanzibar Arabs had reached Buganda in ever- 
increasing numbers as traders; but many of them were earnest 

1 The letter was entrusted to Linant de Bcllcfonds, a Belgian in 
the Eg3q;>tian service, who had been sent to Buganda by Gordon. 
On his return journey Bcllcfonds was murdered by the Bari. When 
his l)ody was recovere4Stanley\s letter was found concealed in one 
oi his boots andf3pasjRPi|arded to England. 


propagandists of Islam, and strove hard (with some success) 
to conveit to that religion the king and chiefs of Buganda and 
adjoining countries. In 1877 the Rev. C. T. Wilson, one of a 
party of missionaries sent in answer to Stanley’s appeal by the 
Church Missionary Society of England, arrived in 
Uganda, and towards the end of 1878 was joined 
by Alexander Mackay. In 1879 another party tsVr^r 9 „ 
arrived by the Nile route ; and Wilson, after thirteen 
months’ actual residence, left for England with Dr R, W, 
Felkin, who had arrived only three months before, taking with 
him envoys from Mutesa. In the same year the French Roman 
Catholic mission of the White Fathers of Algeria was inaugurated, 
and thus from 1879 dates the triangular rivalry of the creeds of 
Anglican and Roman Christianity and of Islam. 

In 1882 Islam gained an ascendancy, and the French with- 
drew for a time. In the autumn of 1884 Mutesa died. A great 
change had been wrought in Uganda during the 
latter years of his reign. Calico, fire-arms and Mueceeded 
swords had replaced the primitive bark-cloth and byMwaageh 
spear, while under the teaching of the missionary- 
engineer Mackay the native artisans had learnt to repair 
arms and use European tools. Mutesa was a clever man of 
restless energy, but regardless of human life and sullering, and 
consumed by vanity. He was succeeded by Mwanga, a cruel, 
weak and vicious youth. The intrigues of the Arabs led him 
to suspect the designs of the missionaries. He was alarmed 
at their influence over numbers of his people and resolved to 
stamp out Christianity. 

In the early ’eighties the aspirations of several European 
powers turned towards Africa as a field for commercial and 
colonial expansion. The restless Arabs of Zanzibar had since 
1857 steadily advanced Zanzibar influence to Tanganyika, 
Nyasa, and even through the Masai countries to the north-east 
coast of Victoria Nyanza and the ‘‘back door” of Uganda. 
In 1882 the Royal Geographical Society despatched Joseph 
Thomson to discover through Masailand the direct route to 
Victoria Nyanza. Thomson succeeded (he also discovered 
Lake Baringo and Mt Elgon), but turned back from the 
frontier of Biisoga in order not to provoke Mutesa to hostilities. 
Mr H. H. Johnston was despatched on a scientific mission 
to Kilimanjaro, and concluded treaties on which the British 
East Africa Company was subsequently based. The vague stir 
of these movements had perturbed Mutesa, and they were 
regarded with deep suspicion by his successor, Mwanga. 

The annexations of Emin on Albert Nyanza, the visit of 
Thomson to the closed door of Busoga, the opposition of the 
Europeans to the slave trade, and, lastly, the identification 
of the missionaries with political embassies and their letters 
of introduction from secular authorities, added to Mwanga’s 
fears, and early in 1885, simultaneously with return of the 
French Fathers, the long smouldering hostility broke out, 
and the Christian converts were seized and burnt at the stake. 
Bishop Hannington, who attempted to enter Buganda of 

by the forbidden route from the east, was murdered, Biutop 
and the Rev. R. P. Ashe and Mackay only redeemed Maaniatioof 
their lives by prcJients. The Baganda Christians 
showed heroism, and in spite of tortures and death the religion 
spread rapidly. Mwanga now determined to rid himself of 
Christians and Mahommedans alike by inducing them to pro- 
ceed to an island in the lake, v/here he meant to leave them to 
starve. The plot was discovered, and Mwanga fled to the south 
of the lake, and Kiwewa, his eldest brother, was made king. 
The chiefs of the rival creeds — British (Anglicans), Frendi 
(Catholics), and Ba-Islamu, as they were called— divided the 
chiefships. The Mahommedans now formed a plot to oust the 
Christians, and treacherously massacred a number of their 
chiefs and then defeated their unprepared adherents. Kiwewa, 
refusing to submit to circumcision, was (after ReUgioua 
reigning three or four months) expelled by the PoudM. 
Ba-Islamu, who placed another brother, Kalema, on the throne 
and began a fanatical propaganda, forcing the peasantry to 
submit to the hated circumcision. The British and French 
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factions, who had taken refuge in Ankole, could not agree even 
in their common exile, and nearly came to blows, but on the 
spur of threatened famine they agreed to combine and to take 
back Mwanga as their king and strike a blow for supremacy 
in Buganda. In May 1889 Mwanga, aided by the trader Charles 
Stokes, approached Buganda by water, and after several bloody 
battles captured the capital, but shortly afterwards was again 
defeated, and Kalema and the Ba-lslamu reoccupied Mengo 
(the native capital). Appeals for help were sent to Frederick 
John Jfackson (subsequently lieutenant-governor of British East 
Africa), who had arrived on the east of the lake with a caravan 
of some 500 rifles, sent by the newly formed East African 
Chartered Company. He replied saying he would come 
if all the expenses were guaranteed and the British flag 
accepted. P^re Lourdel, who was Mwanga’s chief adviser at 
this time, counselled acceptance of these terms, but Jackson 
at first marched in a different direction northwards. Re- 
turning three months later, he found that Dr Karl Peters, a 
German in command of an “ Emin Pasha Relief ” expedition, 
had passed through his camp, read his letters, and, acting on 
the information thus obtained, had marched to Buganda, 
arriving in February 1890, where with the aid of Lourdel he 
Pnnebaad concluded a treaty which was kept secret from 
Britigb the British party, who repudiated it. The Baganda 

PaetiottM, Christians, before the arrival of Peters, had again 
engaged the Mahommedans and driven them to the frontier 
of Unyoro, where King Kabarega gave them an asylum and 
aid. Kalema died later in the same year — 1890 — and was 
succeeded by Mbogo, a half-brother of King Mutesa. The 
posts of honour had been divided between the rival factions. 
Peters’s treaty had given fresh offence and added to the disputes 
arising in the division of the offices of state, and the factions 
were on the point of fighting. Jackson arrived in April with 
180 gunmen (a portion of his caravan having mutinied), and 
presented a new treaty, which was refused by the French. 
Feeling ran high and Jackson withdrew his treaty; taking a 
couple of envoys who should bring back word whether Uganda 
was to be French or British, he left the country, Mr fenest 
Gedge remaining in charge of his expedition. 

While these events were happening in Uganda the Anglo- 
German treaty of July 1890 had assigned Uganda to Gftat 
Lugard*a Britain, and in October 1890 Captain F. D. Lugard, 
Arrival, then at Kikuyu, halfway between the coast and the 
1890 , Jake, received instructions to go to Uganda. He had 

with him Messrs De Wirttoii ,an 4 W. Grant, some 50 Sudanese 
soldiers, and about 250 Snider carbines. 

Marching with unprecedented entered Mengo on 

the i8th of December. Lugard, by introducing the names 

Protestant ” and “ Catholic ’’—till then unknown—and by 
insisting that all religion was free, endeavoured to dissociate 
it from politics, and urged that as Uganda was now under Great 
Britain there could be no hostile “French” faction. This 
attitude was welcome to neither faction, and for some days the 
position of the new arrivals on the little knoll of Kampala was 
very precarious. Lugard’s first object was to obtain a treaty 
which would give him a right to intervene in the internal affairs 
of the country. The hostile French faction was much the 
stronger, since at this time the king (whom the whole of the 
pagan party followed) was of that faction; but after some 
critical episodes the treaty was signed on the 26th of December. 
Lugard then endeavoured to settle some of the burning disputes 
relative to the division of lands and chiefships, &c., and to gain 
the confidence of both parties. In this he was to some extent 
successful, and his position was strengthened by the arrival in 
January 1891 of Captain (subsequently Colonel) W. H. Williams, 
R.A,, with a small force of Sudanese iahdmtMaxim. In April 
Lugard, hoping to achieve better results away from the capital, 
led the combined factions against the Mahommedans, then 
raiding the frontier, whom he defeated. Seeing that the situation 
in Buganda was impossible unless they had a strong central 
force, which the company could not provide, Lugard and 
Williams had formed the idea of enlisting the Sudanese who | 


had been left by Emm and Stanley at the south end of the 
Albert Lake. Taking with him Kasagama, the rightful king of 
Toro, he traversed the north of Ankole, with which country 
he made a treaty, and passing thence through Unyoro, 
along the northern slopes of Ruwenzori, reached Kavali at 
the south end of Lake Albert, defeating the armies of Unyoro 
who opposed his progress. He brought away with him 8000 
Sudanese men, women, children and slaves, under Selim Bey 
(an Egyptian officer). Some of these he left at the posts he 
established along southern Unyoro. After an absence of 
six months from Buganda, Lugard reached the capital at 
the end of the year (1891) with 200 or 300 Sudanese soldiers 
and two or three times that number of followers. Lugard 
little thought that in bringing these Sudanese, already (some 
of them) infected with the sleeping-sickness of the Congo forests, 
he was to introduce a disease which would kill off some 250,000 
natives of Uganda in eight years. Meanwhile Williams, amid 
endless difficulties, with a mere handful of men, had managed 
to keep the two factions from civil war, though fighting had 
actually occurred in Buddu and in the Sese Islands. 

After Lugard’s return a lull occurred till the coast caravan 
left, when lawlessness again broke out and several murders 
were committed. On the 22nd of January the 
killing of a Protestant at the capital (Mengo) pro- 
duced a crisis. Lugard appealed to the king to do 
justice, but he himself was treated with scant courtesy, and his 
envoy was told that the French party would sack Kampala if 
Lugard interfered on behalf of the murdered man. In spite 
of strenuous efforts on the part of the British administrator 
to avert war the French party determined to fight, and finally 
attacked the British, who had assembled round Kampala. 
The king and French party were defeated and fled to the Sese 
Islands. The king and chiefs (except two ringleaders) were 
offered reinstatement, and they appeared anxious to accept 
these terms, but the French bishop joined them in the islands, 
and from that day all hopes of peace vanished. Fighting was 
recommenced by a “French” attack on “British” canoes, 
and Williams thereupon attacked the island and routed the 
hostile faction. After this the “ Prench ” slowly concentrated 
in Buddu in the south, the Protestants migrating thence. 
Williams then' led a successful expedition against the Sese 
islanders and went on to the south of the lake to obtain one of 
the young princes — heirs to the throne — ^who were at the French 
mission there. But the Fathers were hostile, and though 
Mwanga was eager to accept Lugard’s offers of reinstatement, 
he was a prisoner in the hands of his party. He succeeded 
eventually in escaping, and arrived in Mengo on the 30th of 
March (1892). A new treaty was made, and the British flag flew 
over the capital, while the French party were given a proportion 
of chiefships and assigned the province of Buddu. These con- 
ditions they themselves said were liberal, nor could they have 
ventured to assume their old positions throughout Uganda. 

The Mahommedans had all this time refrained from attacking 
the capital as had been expected. They now clamoured for 
recognition, and Lugard went to meet them, aud after a some- 
what precarious and very difficult interview he succeeded in 
bringing back their king Mbogo to Kampala, and in assigning 
them three minor provinces in Uganda.^ 

Lugard on his return to Uganda at the end of 1891 had received 
orders to evacuate the country with his whole force, as the 
company could no longer maintain their position. 

A reprieve till the end of 1892 followed, funds having Quaatioa of 
been raised through the efforts of Bishop Tucker Bvacuatiom, 
by the Church Missionary Society and friends. 

The lives of many Europeans were at stake, for anarchy 
must follow the withdrawal, and it seemed impossible to 
repudiate the pledges to Toro, or to abandon the Baganda 
who had fought for the British. In June 1892, therefore, 
Lugard determined to leave for England to appeal against 
the decision for abandonment. Williams remained in Uganda, 
where the outlook was now fairly promising, and every effort 
^ Since reduced to one. 
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was made to reduce expenses. On arrival in England Lugard 
found that the British Government had decided not to come 
to the help of the company^ and Uganda was to be left to 
its fate. A strong movement was set on foot for the “ retention 
of Uganda/’ and on the loth of December Lord Rosebery 
despatched Sir Gerald Portal to report on the 
muSaa. means of dealing with the country, and a 

subsidy was given to the company to enable them 
to retain their troops there till the 31st of March 1893. 
Captain (afterwards General Sir) J. R. L. Macdonald, who had 
been in charge of a railway survey to Uganda, was directed to 
inquire into the claims put forv^ard by France for compensation 
for the priests. His report was set aside l)y the government, 
which, without admitting liability, but to close the controversy 
with France, agreed to pay £10,000 to the French priests, and 
the foreign office published a categorical reply by Lugard to 
the accusations made. Portal and his staff reached Uganda 
in March, and Williams left soon afterwards with the original 
troops of the company, leaving Selim Bey and the Sudanese 
and Portal’s large escort in Uganda. The country on Portal’s 
arrival bore every mark of prosperity and revival. By in- 
creasing the territory of the Roman Catholics, and giving 
them estates on the road from Buddu to the capital, l^rlal 
gave effect to projects which the Protestants had violently 
opposed. He added also to their cliiefships, and on the 1st 
of April hoisted the British flag, made a new treaty with 
Mwanga, and sent Major Roderick Owen to enlist 400 Sudanese 
from the Toro colonies. He recommended to the imperial 
government the retention of Uganda (t,€. Buganda), the abandon- 
ment of Unyoro and Toro, and the construction of a railway 
half-way only to the lake. He departed after two and a half 
months’ residence, leaving Macdonald in charge. During 
Macdonald’s administration the Sudanese under Selim Bey 
began to conspire against the British control. The movement 
was checked and Selim Bey was deported to the coast. 

In November 1893 Colonel (Sir Henry) Colvile arrived to 
take charge, and at once led the whole of the Baganda army 
CotyUt*a against King Kabarega of Unyoro. Major R. Owen 
Oecapmtioa defeated the hostile army, first in the south and 
afUiiroro* Jatej. jn the north, and the Baganda chiefs scattered 
the main body, while Colvile occupied the capital and built 
a line of forts from Buganda to Lake Albert, of which he 
left Major A. B. Thruston in command. This officer fought a 
number of brilliant actions, and aided by Major (later Colonel) 
G. G. Cunningham, Captain Seymour Vandeleur, William 
Grant and others, he overran Unyoro and broke down all 
resistance. In June 1894 Uganda {i,e, the kingdom of 
Buganda) was declared a protectorate, and at the end of the 
year Sir Henry Colvile was invalided. Mr. F. J. Jackson now 
took temporary charge, pending the arrival in June 1895 of 
Mr E. J. L. Berkeley, the first administrator. 

At this time also it was decided to construct a railway to 
Uganda, but work was not begun till December 1896. Peace 
seemed assured in Uganda; territorial limits to religious teaching 
were abolished, English Roman Catholic priests were added to 
the French Fathers, and the material progress of the country 
was very marked. European traders settled in the country, 
good permanent houses were built, roads were made and kept 
in repair, and many new industries introduced, chief among 
which were the expression of oil from various oilseeds and the 
cultivation of coffee. Trees were imported and land set aside 
for planting forests. The success of these efforts at progress 
was lazgely due to Mr G. Wilson, C.B., who had been sent to 
Uganda from East Africa as an assistant administrator in 1896. 
In this year also the protectorate was extended over Unyoro 
and Busoga.^ 

K In the middle of 1897 this era of peace was rudely interrupted. 
Colonel Trevor Ternan was acting commissioner, and Macdonald 
bad returned to East Africa in command of an exploring expedi- 
tion, for which Teman had been ordered to supply 300 Sudanese. 

^ Toro, Anlcole, Bukedi and the other countries now included in 
the protectorate were added by Sir Harry Johnston in 1899-1901. 


In June Wilson discovered a plot to revolt, and in July Mwanga 
fled to the south of Buddu and raised the standard of rebellion. 
The rebels were defeated, while Mwanga was made a 
prisoner by the Germans. Ternan, unaware of the ^ 

disaffection cf his men, now sent three companies 
to Macdonald, selecting those who had been continuously 
fighting in Unyoro, Nandi and Buddu. This caused great 
discontent, which was increased by the fact that their pay 
was six months in arrears and their clothing long overdue. 
The men, too, resented the fact that their pay was but a fifth 
of that given to Zanzibari porters and to those of their own 
body enlisted in the adjoining protectorate. They were sore 
at again being sent on service without their wives, and com- 
plained of harsh treatment from their officers. Necessaries 
had been delayed in the attempt to import steamers from the 
coast before the railway was made. 

After Colonel Teman’s departure on leave the three companies 
who had joined Macdonald broke out into revolt in the Nandi dis- 
trict (East Africa) and set off to Uganda, looting the 
countries they passed through. Macdonald and Jack- 
son followed with a force of Zanzibaris. Meanwhile 
Major Thruston— a man justly loved by his soldiers, in whom 
he had complete confidence — ^hurried to the garrison at Luba’s, 
near the Ripon Falls, relying on his personal influence to control 
the men, and risking his life in the heroic attempt. He and 
two other Europeans were seized and made prisoners. On the 
19th of October a battle was fought between the mutineers 
and Macdonald’s force, in which the former were defeated. 
The same night the Sudanese leaders, fearful lest their men 
might submit, murdered Thruston and his companions and sent 
letters to Uganda to incite their comrades to mutiny. Wilson, 
however, had already disarmed the troops in Kampala, who 
remained loyal, as also did Mbogo, the ex-king of the Baganda 
Mahommedans. A large Protestant army now went to the 
assistance of Macdonald, and from the 19th of October to the 
9th of January the siege of Luba continued, with constant 
skirmishes, among tlie killed being the Rev. G. Pilkington. 
Early in January Mwanga escaped from the Germans, and, 
declaring himself a Mahommedan, reached Buddu with a large 
force, which Major Macdonald defeated with the aid of the 
Baganda army. He then disarmed the Sudanese garrisons 
in Buddu. The garrisons in Unyoro (about 500) and in Toro 
remained loyal. Meanwhile the Sudanese at Luba (numbering 
600, with 200 Mahommedan Baganda) escaped, proceeded up 
the east bank of the Nile and crossed the river, making their 
way to Mruli. It jkppeared probable that if they reached 
tliat point the Sudanefiie garrisons in Unyoro would revolt as 
well as the Baganda Mahommedans, and the last hope of the 
Europeans would be lost. Irving a small column to deal 
with Mwanga’s force in the south, and another with Kabarega, 
Macdonald pursued the mutineers, overtook them in the swamps 
of Lake Kioga, and after a couple of successful skirmishes 
returned to J^mpala, leaving Captain (afterguards Colonel) 
E. G. Harrison in command. That officer, crossing a swamp 
supposed to be impassable, attacked the rebel stockade at 
Kabagambi, and carried it with great gallantry. Captain 
Maloney was killed and Lieut. Osborne wounded, but the 
crisis was past. A large number of Indian troops arrived 
early in 1899, and in May Colonel C. G. Martyr inflicted 
another heavy defeat on the mutineers at Mruli. Mwanga, 
however, managed to get through and join Kabarega and 
the rebels in the north. These were dealt with in a series of 
engagements, but it was not till June 1899 that Colonel J. T. 
Evatt had the good fortune to capture Kings Mwanga and 
Kabarega, who were deported to the coast and subse^exitly 
removed to the Seychelles, where Mwanga died in 1903. Colonel 
Martyr at the close of the year (1899) undertook an expedi- 
tion up the Nile, and extended the limits of the protectorate 
in that direction. Major H. H. Austin, who had come up to 
Uganda in 1897 with Macdonald and had fought through the 
mutiny operations, revealed the regions north of Mt Elgon. 
Colonel C. Delm^-Radcliffe finally subdued the last remnant 
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of the Sudanese mutineers in 290(^1901. The year 1899 had 
been a costly one, £329,000 being voted in aid. In the 
autumn of 1S99 Sir Harry Johnston was sent out as special 
commissioner to Uganda, being also given the rank oi com- 
mander-in-chief. By extensive reorganizations, and in spite of 
having to cope with a rising in Nan)^, his commission resulted 
in the reduction of expenditure and increase of local revenue. 
He gave the kingdom of Buganda a definite coastitution, 
settled the land question in the provinces of Buganda, Busoga, 
Unyoro, Toro and Ankole, and also the q^uestion of native 
taxation. By the Treaty of Mengo, signed in March 1900, the 
young king of Buganda, Daudi Chwa, a son of Mwanga, born 
in 1896, was accorded the title of his Highness the Kabaka. 
During his minority the kingdom of Buganda was governed 
by regents. In 1900, the Uganda Protectorate was divided 
into six provinces, but in 1903 the Eastern and part of the 
Central provinces were transferred to the British East Africa 
Protectorate. 

In 1902 the Uganda railway, begun in 1896, was finished. 
Its terminus is at Kisumu (Port Florence) on Kavirondo Gulf, 
Victoria Nyanza. It is some 580 m. long, ascends in places 
to altitudes of 7000 and 8000 ft. (highest point 8300 ft.), 
but has only one tunnel. Its cost was about £5,300,000. 
(See British East Africa.) 

Colonel Sir James H. Sadler succeeded Sir Harry Johnston 
in 1902 and was transferred to ICast Africa in 1905. His place 
in Uganda was taken by Sir Henry Hesketh Bell, who was made 
the first governor of Uganda in 1906. I'he ravages of sleeping- 
sickness between 1901 and 1909 destroyed upwards of a quarter 
of a million people, and the whole of the native population 
had to be removed from the lake shores and the Sese Islands; 
but nevertheless the protectorate continued to make steady 
progress in civilization and in the development of its material 
resources. Its transit trade, especially with the Belgian Congo, 
became of great importance. To facilitate commerce with the 
Congo and with the Anglo-Egyptian Sudan and to open up the 
Busoga region the British government in 1910 voted money to 
build a railway from Jinja to Kakindu. The work was carried 
out under the superintendence of Captain H. E. S, Cordcaux, 
who became governor of the protectorate in 1910. 

Authorities. — J. H. Speke, Dheovevy of the Source of the Nile 
(1863); Sir H. M. Stanley, Through the Dark Continent (1878) and 
In Darkest Africa (1890); Sir Bichard Burton, Lake Regions of 
Central Africa (i860): Sir Samuel Baker, Albert Nyanza (i860); 
Emin Pasha, Journals (1886 edition) ; C. Chaill^i Long, Central Africa: 
Naked Truths of Naked People (1876); Colonel Gordon in Central 
Africa (1881), edited by G. B. Hill; C. T. Wilson and R. W, Felkin, 
Uganda and the Egyptian Sudan (1882); R. P. Ashe, Two Kings 
of Uganda (1889) and Chronicles of Uganda (1894): Sir H. Colvilc, 
The Land of the Nile Springs (1895); P. Kollmann, The Victoria 
Nyanza (1899); Sir F, D, Lugard, The Rise of Our East African 
Empire (1893); G. F. Scott-Ellibt, A Naturalist in Mid Africa (1896); 
Joseph Thomson, Through Masai Land (1885); J. Ansorge, Under 
the African Sun (1899); Count Teleki and Lieut. Hohnd, Dis- 
coveries of Lakes Rudolf and SUphanie (1894); F. Stuhlmann, MU 
Emin Pascha ins Herz von Aprika Sir Harry Johnston, 

The Uganda Protectorate (1902) and The Nile Quest (1903); A. B, 
Thurston, African Incidents (1900); J. F. Cunningham, Uganda 
and its Peoples (1905); H. H. Austin, With Macdonald in Uganda 
(1903) and Among Swamps and Giants in Equatorial Africa (1902); 
Winston Churchill, My African Journey (1908); Bishop Tucker, 
Eighteen Years in Uganda and East Africa (1908); articles on 
ethnology by the Rev. H. Roscoe in the Journal oi the Royal 
Anthropological Institute between 1900 and 1908; the duke of the 
Abruzzi, The Snows of the Nile,*' in the Geographical Journal 
(February 1907); DeFilippi, Ruwenzori (1908); J, E. S. Moore, The 
Tanganyika Problem (1903), and To the Mountains of the Moon 
(1901); A. F. R. Wollaston, From Ruwenzori to the Congo (1908); 
Seymour Vandeleur, Campaigning on the Upper Nile and Niger 
(1898). (H. H. J.) 

UGLICH, a town of Russia, in government of Yaroslavl, 
on the upper Vol^, 63 m. W. by S. of the city of Yaroslavl. 
Pbp, 969S. Its historical remains are mostly associated with 
Prmce Dmitri, son of Ivan the Terrible, who was believed to 
have been murdered (1 591) here by Boris Godunov. The wooden 
house (buih in 1481, restored in 1892) which the prince occupied, 
a diUTch of St Demetrius, erected at tiie spot where he was killed. 


and a kiosk on the site of a convent where his mother was 
forcibly consecrated a nun, are the principal memorials of this 
incident. The cathedral was erected in the 13th century, but 
subsequently restored, and contains the grave of Prince Roman. 
The industries include paper-mills, flour-mills, distilleries, copper 
works, and linen factories; and the samovars (tea-urns) and 
sausages made here are famous. 

The local annals go as far back as the 9th century. Until the 
14th century Uglich was a separate principality, which extended 
over eastern Tver. In 1329 the sons of Prince Roman the Saint 
renounced their independence in favour of Moscow, and fifty 
years later the Uglich princes sold their rights to tht* great prince 
of Moscow. The Tatars plundered the town in 1237, 1293 and 
1408, and the Lithuanians did the same at a later date. 

UHDE, FRITZ KARL HERMANN VON (1848- ), German 

painter, was born at Wolkenbiirg in Saxony, His artistic career, 
for which he studied first in Dresden, was interrupted for nearly 
ten years by military service, which included the two years of the 
Franco-German War, but in 1877 he again turned his attention 
to art, studying under Munkaesy in Paris and afterwards indepen- 
dently in Holland. His inclination was from the first directed 
towards religious subjects. He revived the practice of treating 
Biblic.al episodes realistically by transferring them to modern 
days. Thus in the “ Come, Lord Jesus, be our Guest,’* of the 
Berlin National Gallery, Christ appears among the peasant family 
assembled for their meal in a modern German farmhouse “ par- 
lour,” and in The Sermon on the Mount ” (Berlin, private 
collection) addresses a crowd of 1 qth-century harvesters. Similar 
in conception are ” Suffer Little Children to come unto Me ” 
(Leipzig Museum), ** I'he Holy Night ” (Dresden Gallery), 
“The I.ast Supper,” “The Journey to Bethlehem” (Munich 
Pinakothek) and “ The Miraculous Draught of P'ishes.” Other 
works of his in public collections are: “Saying Grace,” at the 
Luxembourg in Paris ; “ Christ at Emmaus,” at the Staedel Insti- 
tute, Frankfort; “ The Farewell of Tobias,” at the Liechtenstein 
Gallery, Vienna; and a portrait of the actor Wohlmuth, at the 
Christiania Museum. Von Uhde became professor and honorary 
member of the academies of Munich, Dresden and Berlin. 

UHLAND, JOHANN LUDWIG (1787-1862), German poet, was 
born at Tubingen on tlxe 26th of April 1787. He studied juris- 
prudence at the university of his native place, but also devoted 
much time to medieval literature. Having graduated as a 
doctor of laws in 1810, he went for some months to Paris; and 
from 1812 to 1814 he worked at his profession in Stuttgart, in the 
bureau of the minister of justice. He had begun his career as a 
poet in 1807 and 1808 by contributing ballads and lyrics to L. von 
Seckendorff’s Musenalmanach; and in 1812 and 1813 he wrote 
poems for J. Kerncr’s Poetischer Almanack and Deutscher Dichter- 
wold. In 1815 he collected his poems in a volume entitled 
Gedichte, which almost immediately secured a wide circle of 
readers. To almost every new edition he added some fresh poems. 
He wrote two dramatic works — Ernsts Herzog von Schwahen and 
Ludwig der Baier — the former published in 1818, the latter in 
1819. These, however, arc unimportant in comparison with his 
Gedichte, As a lyric poet, Uhland must be classed with the writers 
of the romantic school, for, like them, he found in the middle 
ages the subjects which appealed most strongly to his imagina- 
tion. But his style has a precision, suppleness and grace which 
sharply distinguish his most characteristic writings from those 
of the romantic poets. Uhland wrote manly poems in defence of 
freedom, and in the states assembly of Wurtteraberg he played 
a distinguished part as one of the most vigorous and consistent 
of the Liberal members. In 1829 he was made extraordinary 
professor of German literature at the university of Tubingen, 
but he resigned this appointment in 1833, when it was found to 
be incompatible with his political views. In 1848 he became a 
member of the Frankfort parliament. 

Uhland was not only a poet and politician; he was also an 
ardent student of the history of literature. In 1812 hajiublished 
an interesting essay on Das dltfranzosische Epos) and ten years 
afterwards this was followed by an admirable work on Walther 
von der Vogelweide. He was also the author of an elaborate 
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Study of Der Mythus von Thor nach nordischen Quellen (1836), 
and he formed a valuable collection of Alte hock- und niedor- 
deiUsche Volkslieder, which appeared in 1844-1845. He died at 
Tubingen on the 13th of November 1862. 

Uhland's Gesammelte Wefke^ edited by H. Fischer, were published 
in 1892 in 6 vols.; also by L. Frenkel (2 vols., 1893) and L. Holthof 
(1901). His Gedichie passed through nearly fifty editions in the 
poet's lifetime; jubilee edition of the Gedichte und Dramen (1886). 
A critical edition t>y K. Schmidt and J. Hartmann appeared in 1898 
(2 vols.). Uhland's Schrifien zur Geschichte dcr Dichtung und Sage 
were published in 8 vols. (1865-1873); his Tagebuchvon /S/o^/<?so 
by J. Hartmann (1893). See F. Notter, L, Uhland^ sein Leben und 
seine Dichtungen (1863); K. Mayer, L. Uhland^ seine Freunde und 
Zeitgenossen (2 vols., 1867); L. Uhlands Leben (with Nachlass)^ by 
his widow (1874); A. von Keller, Uhland als Dramatiker (1877); 
H. Dederich, L. Uhland als Dichter und Patriot (1886) ; W. L. Holland, 
Zu Uhlands Ged&ohtnis (1886); H. Fischer, L. UfUand (1887); H. 
Maync, Uhlands Jugenddichtung (1899). 

UIGHUR9 or OuiGHOUR, the name of a Turkish tribe and 
dynasty who came from the East and ruled in Kashgaria from 
the loth to the 12th centuries. They used a variety of the 
Syriac alphabet. (See Turks.) 

UIST, NORTH AND SOUTH, islands of the Outer Hebrides, 
Inverness-shire, Scotland. North Uist lies S.W. of Harris (Long 
Island), from which it is .separated about 8 m. by the Sound of 
Harris. The island measures 14 m. in length by 16 m. in greatest 
width, but the coasts are extremely indented. The highest point 
is Mt Eaval (1138 ft.). The principal sca-iochs are Loch 
Maddy and Loch Eport, both on the east. On the cast coast the 
surface is mostly swampy moorland, but on the west there is 
some fertile soil. The inhabitants arc chiefly engaged in crofting, 
fishing and cattle-rearing. The principal village, Loch Maddy, 
is the centre of a large trade, and i.s a favourite resort of anglers, 
being a regular calling station for the steamers from Oban and 
Portree. The Islands belonging to the parish of North Uist 
comprise — to the south-west Balleshare and llleray (pop., 383), 
Kirkibost, Heisker (98), and the Monach group, with a lighthouse 
on Shillay; to the south, Grimi.say (290) and Ronay; to the 
north-east, Levera; to the north, Boreray (118) and Vallay. 

South Uist has a population (1901) of 3541, an extreme length 
of 22 m. and an extreme width of 8 m. Towards the north-east 
it becomes mountainous, the highest points being Suail’a Choill 
(2034), Ben More (1994) and Hecla (1988). The chief sea-lochs 
are Loch Boisdale, largely frequented by anglers. Loch Eynort 
and Loch Skiport on the east coast. On the east side the surface 
is mainly alluvial peat, broken by hills, but on the west 
there is a belt of productive land. Besides crofting, the inhabi- 
tants are engaged in the fisheries and cattle-raising. Steamers 
from Oban call regularly at the village of Loch Boisdale. The 
islands attached to the parish of South Uist include, to the south, 
Eriskay (pop. , 3478), where Prince Charles landed on the 2nd of 
August 1745; to the north-east, Wiay; to the north, Grimisay, 
Fladda, just off the north-east shore of Benbecula,and Benbecula 
(pop. 1417), with an area of 40 sq. m., from which there is at 
low tide a ford to North and South Uist. 

U1T£NHAGE> a town of the Cape province, South Africa, 
in the valley of the Zwartkops River, 270 ft. above the sea, 21 m. 
by rail N.N.W. of Port Elizabeth. Pop. (1904), 12,193, of whom 
6680 were whites. It was founded in 1804 by De Mist, the 
Batavian commissioner, who took over Cape Colony from the 
British in 1803. Many natives find employment in the mills 
along the Zwartkops, where vast quantities of wool from the 
sheep farms of the eastern part of the province are cleansed and 
forwarded for shipment at Port Elizabeth. Extensive railway 
works are established here. There are in addition large flower 
and fruit nurseries. The town is laid out in rectangular blocks, 
and contains a handsome town-hall, court-house and public 
offices. 

UJEST (Polish, Viast\ a small town on the Klodnitz in 
Prussia, which gives the title of duke to the head of the family 
of Hohenlohe-Ohringen, a branch (1823) of that of Hohenlohe- 
Ingelfingen (see Hohenlohe). Prince Hugo of Hohenlohe- 
Olmngen was created duke of Ujest in 1861, and in 1897 was 
succeeded by his son Christian Kraft (b. 1848). The duke is an 


hereditary member of the upper houses of Wurttemberg and 
Prussia. 

UJUl, a town in German East Africa, also known as Kavele, 
situated on the eastern shores of Lake Tanganyika, in 4® 55' S., 
29° 40' E. It is connected with Cape Town by an overland tele- 
graph line. The population ^bout 14,000) is composed of .^abs 
and members of numerous Central African tribes. Ujiji is the 
meeting-point of merchants from all parts of Tanganyika, and the 
terminus of the caravan route from Dar-es-Salaam. Arabs from 
Zanzibar made Ujiji their headquarters during the first half of 
the 19th century, and it became a great slave and ivory mart. 
In 1858 Richard Burton and J. H. Speke reached Ujiji from 
Zanzibar, being the first Europeans to see Lake Tanganyika. 
In 1869 David Livingstone, coming from the south, arrived at 
Ujiji, and it was here that H. M. Stanley found him on the 
28th of October 1871. In 1890 it came within the German sphere 
of influence. (See Tanganyika and German East Africa.) 

UJJAIN, or UjAiN, a city of central India, in the state of 
Gwalior, on the right bank of the river Sipra, with a station on 
the branch of the Rajputana railway from Ratlam to Bhopal. 
Pop. (1901) 39,892. Ujjain, known as Avanti in the Buddhist 
period and as Ozene to the Greeks, is one of the seven sacred 
cities of the Hindus and the traditional capital of King Vikra- 
maditya, at whose court the ** nine gems of Sanskrit literature 
are said to have flourished. It marks the first meridian of longi- 
tude in Hindu geography. It is heard of first as the residence 
of Asoka (afterwards emperor), when viceroy of the western pro- 
vinces. It was sacked by the Mahommedans in 1235. Under 
Akbar it became the capital of Malwa, and during the last half 
of the 1 8th century it was the headquarters of Sindhia. It 
contains few old buildings, though relics of antiquity are often 
found on the abandoned site of the old city. It is now a centre 
of the trade in Malwa opium, with a wealthy colony of Bohra 
merchants. The principal institutions are the Madhava College 
(called after the present maharaja), two state hospitals, and a 
dispensary belonging to the Canadian Presbyterian mission. A 
great religious festival is held here every twelfth year. 

UJVIDEK (German, Neusatz), a town of Hungary in the county 
of BAcs-Bodrog, 171 m. S.S.E. of Budapest by rail. Pop. (1900), 
28,763. It is situated on the left bank of the Danube near the 
terminus of the Franz- Josef canal. It is the seat of a Greek 
Orthodox bishop, and has become the literary and religious 
centre of the Servians in Hungary, especially since the founda- 
tion in 1864 of the Matica Srbska, or Servian Literary Society. 
The town was founded in the middle of the i8th century, and was 
almost totally destroyed during the revolution of 1848-49. On 
the opposite bank of the Danube, connected with UjvidAk by a 
railway bridge, lies PAtervArad or Peterwardein. 

UKAZ, or Ukase (Russ., from ukazat, a shortened form of 
ukazlivatf to show, announce, prescribe), a term applied in 
Russia to an edict or ordinance, legislative or administrative, 
having the force of law. A uKaz proceeds either from the 
emperor or from the senate, which has the power of issuing such 
ordinances for the purpose of carrying out existing decrees. All 
such decrees are promulgated by the senate. A difference is 
drawn between the ukaz signed by the emperor^s hand and his 
verbal ukaz, or order, made upon a report submitted to him. 
(See Russia ; Constitution and Government) 

UKRAINE (“ frontier ”), the name formerly given to a dis- 
trict of European Russia, now comprising the governments of 
Kharkov, Kiev, Podolia and Poltava, The portion east of the 
Dnieper became Russian in 1686 and the portion west of that 
river in 1793. 

ULAN (formerly spelt Uhlan), originally a Polish cavalry 
soldier armed with a lance. These troops were light cavalry, 
and wore the national dress and ezapka (or lancer cap). They 
were introduced into the Prussian service in 1740, but failed to 
distinguish themselves in the first Silesian War, and it was only 
after the Treaty of Tilsit (1807) that Ulan regiments were again 
formed in the Prussian army. In the Austrian army a ** UWan- 
pulk of Poles was formed in 1784 and ordinary Ulan regiments 
of Austrian cavalry in 1791. The Austrian Ulans no longer 



ULBACH— ULFILAS 565 


carry the lance. In the German army of to-day Ulans are 
classed as heavy cavalry and wear the distinctive lancer dress 
inherited from the original Polish light horse. (See Cavalry 
and Lancs.) 

ULBACHy LOUIS (1822-1889), French writer, was born at 
Troyes (Aube) on the 7th of March 1822. He was encouraged 
to take up a literary career by Victor Hugo. He became dramatic 
critic of the Temps, and attracted attention by a series of satirical 
letters addressed to the Figaro over the signature of “ Ferragus,” 
and published separately in 1868. He edited the Revue de Paris 
until its suppression in 1858, and in 1868 he founded a paper. La 
Cloche, which was suppressed in 1869 for its hostility to the 
empire. Ulbach was imprisoned for six months, and when on 
his release he revived the paper he got into trouble both with the 
commune and the government, and was again imprisoned in 
1871-1872. In 1878 he was made librarian of the arsenal, and 
died in Paris on the i6th of April 1889. 

Among his works arc: Voyage autour de mon clocher (1864), 
Nos contemporains (1869-1871), Aventures de trots grandes dames 
de la couY de Vienne (3 vols., 1876); Los Puveurs de poisons : la fie 
verie (1879), La Vie de Victor Hugo (188O), &c. 

ULCER, an open sore (derived through the French from Lat, 
ulcus, Gr. cAkos). When a portion of animal tissue dies in 
consequence of an infection or injury, the death of that tissue 
taking place by gradual breaking down or disintegration, the 
process is termed ulceration and the result an ulcer. When the 
ulcer is spreading the place is painful and the surrounding parts 
are flushed with extra blood, but under appropriate treatment 
the destructive process ceases and the ulcer gradually heals. 
The bright surface of the ulcer becomes glazed ever, and those 
changes take place in it which occur in an open wound. The 
ulcer gradually contracts, and round its edges cicatrization, or 
scarring, occurs. Ulcers may arise from various causes in 
different parts of the body, and in association with certain specific 
diseases, such as syphilis, tubercle, cancer and typhoid fever. 
(For Gastric Ulcer sec the separate article.) (E. o.*) 

ULEAbORG (Finnish, Oulu), a province in the grand duchy of 
Finland, including a wide territory to the north of Kuopio and 
nearly reaching Varangerf jord, taking in the high dreary plateau 
of Laponia (16,000 sq. m.)and the fertile plains of Osterbotten. 
It has a total area of 63,970 sq. m., with a population, chiefly 
agricultural in Osterbotten and nomadic in Laponia, of (1904) 
295,187* The bulk of the inhabitants (99 %) are Finnish. There 
are immense forests, and only 0*4 % of the area is under 
culture. The capital of the government is Uleiborg, a sea- 
port on the Gulf of Bothnia, now connected by railway w^th 
Helsingfors (498 m.); pop. (1904), i? J37- 

ULEMA (Arab, *idamd, sing, dlim, literally '' knowers,” in 
the sense of scientes), the learned of Islam, theologians, canon- 
lawyers, professors, judges, muftis, &c., all who, whether in 
office or not, are versed theoretically and practically in Muslim 
science in general. By “science” in this case is especially 
meant what is learned from tradition, books or men, and through 
tile intellect. In a narrower sense. Ulema is used, in a Muslim 
state, of a council of such learned men, holding government 
appointments. If all conception of intermediary priesthood 
be eliminated, the Ulema may be said to be equivalent to the 
secular clergy of Roman Christendom (see Dervish). Opposed 
to them, again, are the ^drijs (“ knowers,” “ perceivers,” sentientes, 
as opposed to scientes), to whom religious knowledge comes 
in the vision of the mystic, not by tradition or reason (see 
SCfiism). ! 

On the training of the ulema see Sunnites. (D. B. Ma.) 

ULFELDTy KORFFTS (1606-1664), Danish statesman, wa,s 
the son of the chancellor Jacob Ulfeldt. After a careful educa- 
tion abroad he returned to Denmark in 1629 and quickly won 
the favour of Christian IV. In 1634 he was made a Knight 
of the Elephant, in 1636 became councillor of state, in 1637 
governor of Copenhagen, and in 1643 lord treasurer. In 1637 
he married the king^s daughter Leonora Christina, Tvho had ' 
been betrothed to him from her ninth year. Ulfeldt was the 
most striking personality at the Danish court in all superficial 


accomplishments, but his character was marked by ambition, 
avarice and absolute lack of honour or conscience. He was 
largely responsible for the disasters of the Swedish War of 
I 1643-45, and when the Treaty of Bromsebro was signed there 
was a violent scene between him and the king, thougli 
Ulfeldt’s resignation was not accepted. In December 1646 
he was sent as ambassador extraordinary to the Hague, but 
the results of his embassy by no means corresponded to its 
costliness, and when he returned to Denmark in July 1647 he 
found the king profoundly irritated. Ulfeldt, supported by 
the Raad and the nobility, who objected to Christian’s fiscal 
policy, resisted his father-in-law, and triumphed completely. As 
lord high steward he was the virtual ruler of Denmark during 
the two months which elapsed between the death of Christian IV. 
and the election of Frederick 111 . (July 6, 1648); but the 
new king was by no means disposed to tolerate the outrageous 
usurpations of Ulfeldt and his wife, and this antagonism 
was still further complicated by allegations of a plot (ultimately 
proved to be false, but believed at the time to be true) 
on the part of Dina Winhavers, a former mistress of Ulfeldt, 
to poison the royal family. Dina was convicted of perjury and 
executed, but Ulfeldt no longer felt secure at Copenhagen, and 
on the day after the execution he secretly quitted Denmark 
(July 14, 1651), with his family. After living for a time in con- 
cealment at Amsterdam, he migrated to Barth in Swedish 
Pomerania, and began the intrigues which have branded his 
name with infamy. In July 1657 he eagerly responded to the 
invitation of Charles X. of Sweden, when he invaded Denmark, 
and entered the service of his country’s deadliest foe, for the 
express purpose of humiliating his sovereign and enriching 
himself. He persuaded the commandant of Nakskov, the one 
fortress of Laaiand, to surrender to Charles X., and did his 
best to convince his countrymen that resistance was useless. 
Finally, as one of the Swedish negotiators at the Congress of 
Taasirup, he was instrumental in humiliating his native land 
as she had never been humiliated before. Ulfeldt’s treason 
was rewarded by Charles X. of Sweden with the countship of 
Solvilsburg in Blekinge; but the discontented renegade began 
intriguing against his new master, and in May 1659 was con- 
demned to death. The Swedish regents, on the 7th of July, 
amnestied him, and he returned to Copenhagen to try to 
make his peace with his lawful sovereign, who promptly im- 
prisoned him and bis wife. In the summer of 1660 they were 
conveyed to Hammershus in Bornholm, as prisoners of state. 
Their captivity was severe to brutality; and they were only 
released (in September 1661) on the most degrading conditions. 
The fallen magnate henceforth dreamed of nothing but revenge, 
and in the course of 1662, during his residence at Bruges, 
he offered the Danish crown to the elector of Brandenburg, 
proposing to raise a rebellion in Denmark for that purpose. 
Frederick William betrayed Ulfeldt’s treason to Frederick HI., 
and the Danish government at once impeached the traitor; on 
the 24th of July 1663 he and his children were degraded, his 
property was confiscated, and he was condemned to t^ beheaded 
and quartered. He escaped from the country, but pre sentence 
was actually carried out on his effigy ; and a pillory was erected 
on the ruins of his mansion at Copenhagen. He died at Basel, 
in February 1664. 

See Julius Albert Fridcricia, Adelsvaeldens sidste dage (Copen- 
hagen, 1894); Danmarks riges historic, vol. iv. (Copenhagen, 
1897-1905); Xiobert Nisbet Bain, Scandinavia, chs. viz., ix., x. 
(Cambridge, 1905). 

ULntAS {c, 311-383), the apostle of Christianity to the 
Gothic race, and, through his translation of the Scriptures 
into Gothic, the father of Teutonic literature, was born among 
the Goths of the Transdanubian provinces about the year 311.1 
The Arian historian Philostorgius (Hist. eccl. ii. 5) says that 
his grandparents were Christian captives from Sadagolthina in 
Cappadocia, who had been carried off to the lands beyond the 
Danube in the Gothic raid of 264, and became so naturalized 
that the boy received a Gothic name, Wulfila (Little Wolf). 

^ Krafft gives 313 as the dale; Vvaitz, 318. 
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An authoritative record of the outlines of Ws life was oriy 
discovered early in the 19th century in a writing of Auxentius 
of Milan, his pupil and companion. At an early age Ulfilas 
was sent, either as an envoy or as a hostage for his tribe, to 
Constantinople, probably on the occasion of the treaty arranged 
in 332. During the preceding century Christianity had been 
planted sporadically among the Goths beyond the Danube, 
through the agency in part of Christian captives, many of 
whom belonged to the order of clergy, and in part of merchants 
and traders. Ulhlas may therefore have been a convert to 
Christianity when he reached Constantinoj)le. But it was 
here probably that he came into contact with the Arian doc- 
trines which gave the form to his later teaching, and here that 
he acquired his command over Greek and Latin. For some 
time before 341 he worked as a lector (reader of the Scriptures), 
probably among his own countrymen in Constantinople, or 
among those attached as foederati to the Imperial armies in 
Asia Minor. From this work he was called to return as mis- 
sionary bishop to his own country, being ordained by Eusebius 
of Nicomedia and ** the bishops who were with him,” probably 
at Antioch, in 341, This ordination of Ulfilas by the chiefs 
of the semi-Arian party is at once an indication of their deter- 
mination to extend their influence by active missionary enter- 
prise, and evidence that Ulfilas was now a declared adherent 
of the Arian or semi-Arian party. He was now thirty years 
of age, and his work as bishop among the Goths ” covered 
the remaining forty years of his life. For seven of these years 
he wrought among the Visigoths beyond the Danube, till the 
success which attended his labours drew down the persecution 
of the still pagan chief of the tribe. This “ sacrilegus judex ” 
has been identified with Athanaric, a later persecutor, but the 
identific,ation is not beyond (jueslion. To save his flock from 
extinction or dispersion, Ulfilas decided to withdraw both 
himself and his people. With the consent of the emperor 
Constantins he led them across the Danube, “ a great body of 
the faithful,” and settled in Moesia at the foot of the range of 
Haemusand near the site of the modern Tirnova (349). Here 
they developed into a peace-loving pastoral people. 

The life of Ulfilas during the following thirty-three years is 
marked by only one recorded incident (Sozomen iv. 24), his 
visit to Constantinople in January 360, to attend the council 
convened by the Arian or Homoean party. His work and 
influence were not confined to his own immediate flock, but 
radiated by means of his homilies and treatises, and through 
the disciples he despatched as missionaries, among all the Gothic 
tribes beyond the Danube. Thus the Church beyond the 
Danube, which had not been extingui.shed on Ulfilas’s with- 
drawal, began to grow once more, and once more had to undergo 
the fires of persecution. Catholic missionaries had not been 
wanting in the meanwhile, and in the indiscriminate persecution 
by Athanaric, between 370 and 375, Catholics and Arians stood 
and fell side by side. The religious quarrel either accentuated, 
or was accentuated by, political differences, and the rival 
chiefs, Athanaric and Frithigern, appeared as champions of 
Paganism and Christianity respectively. Then followed the 
negotiations with the emperor Valens, the general adhesion 
of the Visigoths under Frithigern to Arian Christianity, the 
crossing of the Danube by himself and a host of his followers, 
and the troubles which culminated in the battle of Adrianople 
and the death of Valens (378). The part played by Ulfilas in 
these troublous times cannot be ascertained with certainty. 
It may have been he who, as a “ presbyter christiaiii ritus,” 
conducted negotiations with Valens before the battle of Adria- 
nople; but that he headed a previous embassy asking for leave 
for the Visigoths to settle on Roman soil, and that he then, 
for political motives, professed himself a convert to the Arian 
creed, favoured by the emperor, and drew with him the whole 
body of his countrymen — these and similar stories of 
the orthodox church historians appear t<^e without founda- 
tion. The death of Valens, followed by thte succession and the 
early conversion to Catholicism of Theodosius, dealt a fatal 
blow to the Arian party within the empire. Ulfilas lived long 


enough to see what the end must be. Hardships as well as 
years must have combined to make him an old man, when in 
383 he was sent for to Constantinople by the emperor. A split 
seems to have taken place among the Arians at Constatiiinople. 
Ulfilas was summoned to meet the innovators, and to induce 
them to surrender the opinion which caused the dispute. His 
pupil Auxentius describes how, in the name of God,” he 
set out upon his way, hoping to prevent the teaching of these 
new heretics from reaching “ the churches of Christ by Christ 
committed to his charge.” No sooner had he reached Con- 
stantinople than he fell sick, having pondered much about 
the council,” and before he had put his hand to the task which 
had brought him he died, probably in January 383. A few 
days later there died, also in Constantinople, his old enemy 
and persecutor, Athanaric. 

The Arianism of Ulfilas was a fact of pregnant con^sequence for 
his people, and indirectly lor the empire. It had been his lifelong 
faith, as wc learn from the opening words of his own confession — 
” Ego Ulfilas semper sic credidi." If, as seems probable from the 
circumstances of his ordination, he was a semi-Arian and a follower 
of Eusebius in 341, at a later period of his life he departed from 
this position, and vigorously opposed the teaching of his former 
leader. He appears to have joined the Homoean paity, wliidi took 
shape and acquired influence before the Council of Constantinople 
in 360, where ne adhered with the rest of the council to the creed 
of Ariminum, with the addendum that in future the terms Mirraffis 
and obffia should be excluded from Christological definitions. Thus 
wc learn from Auxentius that he condemned Homoousians and 
Homoiousians alike, adopting for himself the Homoean formula, 

filium similem esse patri suo." This Arian form of Christianity 
was imparted by Ulfilas and his disciples to most of the tribes of 
the Gothic stock, and persisted among them, in spite of persecution, 
for two centuries. 

The other legacy l)equeathed by Ulfilas was of less questionable 
value. His version of the Scriptures Ls his greatest monument. By 
it he became the first to raise a barbarian tongue to the dignity 
of a literary language; and the skill, knowledge and adaptive ability 
it displays make it the crowning testimony of his powers as well as 
of his devotion to his work. 

The personal cjualitics of the man maybe inferred from his pupil’s 
description of him as “of most upright conversation, truly a con- 
fessor of Christ, a teacher of piety, and a preacher of truth — a man 
whom I am not competent to praise according to his merit, yet 
altogether keep silent I dare not.” 

Sw Waitz, Das Leben des Ulfilas (1840); W. L. Krafft, Kirchen- 
geschichte dev deutschen Volkcf (Abth. i., 1854); H. Bohmer 
in Herzog-Hauck, Realencyklopddief^ vol. xxi. ; W. Bessell, Das 
Lehm des Ulfilas (i860); C, A. Scott, Ulfilas, Apostle of the Goths 
(1885). (C. A. S.) 

ULLATHORNE, WILLIAM BERNARD (1806-^1889), English 
Roman Catholic bishop, was born at Pocklington, Yorkshire, 
oi^jlhe 7th of May 1806, of an old Roman Catholic family. 
Ajt fifteen he went to sea, and made several voyages to the 
Baltic and Mediterranean. In 1823 he entered the Benedictine 
monastery of Downside, near Bath, taking the vows in 1825. 
He was ordained priest in 1831, and in 1833 went to New South 
Wales, as vicar-general to Bishop William Morris (1794-1872), 
whose jurisdiction extended over the Australian missions. It 
was mainly Ullathorne who caused Gregory XVI. to establish 
the hierarchy in Australia. He returned to England in 1836, 
and, after another visit to Australia, settled in England in 1841, 
taking charge of the Roman Catholic mission at Coventry. 
He was consecrated bishop in 1847 ^ vicar-apostolic of the 
western district, in succession to Bishop C. M. Baggs (1806- 
1845), but was transferred to the central district in the follow- 
ing year. On the re-establishment of the hierarchy in England 
Ullathorne became the first Roman Catholic bishop of Birming- 
ham. During his thirty-eight years* tenure of the see 67 new 
churches, 32 convents and nearly soo mission schools were 
built. In 1888 he retired and received from Leo XIII. the 
honorary title of Archbishop of Cabasa, He died at Oscott 
College on the 21st of March 1889. 

Of his theological and philosophical works the best known are : 
The Endowments of Mm The Groundwork of the Christian 

Virtues (1883); ChrisHan Patience (1886). For an account of his 
life see lus Autobiography ^ edited by A. T. Drane (London, 1S91). 

ULLMANN* KARL (1796-1865), German Protestant theo- 
logian, was bom at Epfen^h, near Heidelberg, on the Z5th of 
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Md>tch 1796. H6 Studied at Heidelberg and Tubingen^ and 
in i8ao delivered exegetical and historical lectures at Heidel- 
berg. In 1829 he went to Halle as professor to teach church 
history, dogmatics and symbolics, but in 1836 he accepted a 
chair at Heidelberg. A lifelong exponent of the mediating 
theology (Vermittelungs-Theologie), in 1828, with the help of 
Umbreit (1795-1860), he founded and edited the Theologische 
Studim und Kritiken in its intenests. When Wegscheider and 
Gesenius were denounced by Hengstenberg as rationalists, he 
pleaded for freedom in theological teaching (cf. his Theol, 
Bedenken, 1830), On the other hand, he vigorously attacked 
David Strauss. His Historisch oder mythisch (1838; 2nd cd. 
1866) was a reply to Strausses Life of Jesus, and his criticism 
resulted in Strauss making numerous concessions in later works. 
Ullmann died on the 12th of January 1865. 

In Das Wesen dcs Christenthums (1845; 3th ed., 1865; Eng. trans,, 
1800) Ullmann explains that Christianity is indei)endent of the 
orthodox formulas, and contends that a distinction should be made 
between faith and dogmatics. His principal historical works arc 
Gregor von Nazianz (1825; 2nd cd., 18O7) and Die Reformatorm 
vor der Reformation (2 vols., 1841; 2nd ed., 1806; Eng. trans., 1854). 
Another well -known work is Die Siindiosigkeii Jesu (1854; Eng. trans., 
1S58 and 1870). See O. Pflcidcrcr, Development of Theology (1890); 
and cf, W. Beyschlag, Karl Ullmann (1867), and Adolf Hausrath 
in Kleine Schriften religionsgeschichtlichen Inhalts (1883). 

ULM, a fortress-city of Germany, in the kingdom of Wurttem- 
berg, situated on the left bank of the Danube, in a fertile plain 
at the foot of the Swabian Alps, 58 m. by rail S.E. of Stuttgart 
and 63 m. N.W. of Munich. Pop, (1905), 51,680. Ulm still 
preserves the dignified and old-fashioned appearance of a free 
imperial town, and contains many medieval buildings of historic 
and of artistic interest. Among these are the town-hall, of the 
16th century, in the Transition style from late Gothic to Renais- 
sance, restored in recent years; the Kornhaus; the Ehingerhaus 
or Neubronnerhaus, now containing the industrial museum; 
and the commandery of the Teutonic order, built in 1712-1718 on 
the site of a habitation of the order dating from the 13th century, 
and now used as barracks. The magnificent early Gothic 
cathedral is capable of containing 30,000 people. Begun in 
1377, and carried on at intervals till the i6th century, the 
building was long left unfinished; but in 1844 the work of 
restoration and completion was begun, being finished in 1890. 
Ulm Cathedral has double aisles and a pentagonal apsidal 
choir, but no transepts. Its length (outside measurement) is 
464 ft., its breadth 159 ft,; the nave is 136 ft. high and 47J 
wide; the aisles, which are covered with rich net- vaulting, arc 
68 ft. in height. The massive and richly decorated square 
tower in the centre of the west fa^:ade, which for centuries 
terminated in a temporar}’’ spire, was completed in 1890, 
according to the original plans, by the addition of an octagonal 
storey and a tall open spire (528 ft.), the loftiest ecclesiastical 
erection in the world, outstripping the twin spires of Cologne 
Cathedral by 21 ft. The towers of the choir, rebuilt in the 
course of the restoration, are 282 ft. high. The cathedral 
contains some fine stained glass, the largest organ in Germany 
(2S56), and a number of interesting old paintings and carvings 
by Jorg Syrlin the elder, Jorg Syrlin the younger, Burkhard 
Engelberger, and other masters of the Swabian school. It 
bdongs to the Protestant Church. Trinity Church dates from 
1617-1621, and there are also four Roman Catholic churches 
and a synagogue. 

The Danube, joined by the Iller just above the town and by 
the Blau just below, here becomes nav^able, so that Ulm 
occupies the important commercial position of a terminal 
river-port. Hehce there is water communicatiem with the 
Necked, and so to the Rhine and into the interior of France. 
The market for leather and cloth is important, and Ulm is 
famous for its vegetables (especially asparagus), barley, beer, 
pipe-bowls and sweet cakes (Ulmer Zuckerbrot). Bleaching, 
brewing and brass-founding iire carried on, as well as a large 
miscellany of manufactures. 

Ulm has long been a fortress of the first rank. In 18^^-1859 
the German Confederation carefully fortified it, and in 1876 


the new German Empire added a comprehensive outer girdle 
of detached forts, culminating in the powerful citadel of Wil- 
helmsburg. The long straight lines of works which stretched 
to the plateau of the Michelsberg and formed the outworks 
of the main fortress on the left bank of the Danube were pur- 
chased in 1900 by the municipal authorities, in order to be 
levelled and laid out in streets for the extension of the to^vn in 
this direction. The fortifications also of Neu-Ulm, on the 
Bavarian side of the Danube, were ordered to be razed and 
devoted to municipal purposes. The citadel of Wilhelmsburg 
remains, and also the defences on the left bank of the Danube, 
further extended and strengthened. Ulm is the basis of opera- 
tions for the German army behind the Black Forest, and can 
easily shelter a force of 100,000 men; its peace garrison is 
5600. 

Ulm is mentioned as early as 854, and under the Carol ingian 
sovereigns it was the scene of several assemblies. It became 
a town in 1027, and was soon the principal place in the duchy 
of Swabia. Although burned down by Henry the Lion, it soon 
recovered from this disaster and became a free imperial town 
in 1155. Towards the close of the middle ages it appears 
several times at the head of leagues of the Swabian towns. 
Its trade and commerce prospered, and in the 15th century it 
attained the summit of its prosperity, ruling over a district 
about 300 sq. m. in extent, and having a po])ulation of about 
60,000. In 1803 it lost its freedom and passed to Bavaria, being 
ceded to Wiirttemberg in 1809. In October 1805 General Mack 
with 23,000 Austrians capitulated here to Napoleon. Ulm 
is remarkable in the history of German literature as the spot 
where the Meistersinger lingered longest, preserving without 
text and without notes the traditional lore of their craft. In 
1830 there were twelve Meistersinger alive in Ulm, but in 1839 
the four survivors formally made over their insignia and gild 
property to a modern singing society and closed the record of 
the Meistergesang in Germany. 

See E. Niibling, Ulms Handel und Gewerbe im Mitielalter (Ulm, 
1892-1900); G. Fischer, Geschichte der Stadt Ulm (Stuttgart, 1863); 
Fressel, Ulmisches Urhmdenbuch (Stuttgart, 1873); and Ulm und 
sein MUnster (Ulm, 1877); Schultes, Chronik von Ulm (Stuttgart, 
1881 and 1886); Hassler, Vims Kunstgeschichte im Mittclalter (Stutt- 
gart, 1872); and Das rote Buck der Stadt Vlm^ edited by C. Mollvo 
(1904). 

ULPIAN (I)OMiTius Ulpianus), Roman jurist, was of Tyrian 
ancestry. The time and place of his birth are unknown, but 
the period of his literary activity was between a.d. 2ti and 
222. He made his first appearance in public life as assessor 
in the auditorium of Papinian and member of the council of 
Septimius Severus; under Caracalla he was master of the 
requests (magister lihellorum). Heliogabalus banished him from 
Rome, but on the accession of Alexander (222) he was reinstated, 
and finally became the emperor’s chief adviser and praefectus 
praetorio. His curtailment of the privileges granted to the 
praetorian guard by Heliogabalus provoked their enmity, and 
he narrowly escaped their vengeance; ultimately, in 228, he 
was murdered in the palace, in the course of a riot between 
the soldiers and the mob. 

His works include Ad Sabinum, a commentary on the fus civile, 
in over 50 books; Ad edictum, a commentary on the Edict, in 63 
books; collections of opinions, responses and disputations; books 
of rules and institutions; treatises on the functions of the different 
magistrates — one of them, the De officio proconsulis libri being a 
comprehensive exposition of the criminal law; monographs on various 
statutes, on testamentary trusts, and a variety of other works. His 
writings altogether have supplied to Justinian's Digest about a third 
of its contents, and his commentary on the Edict alone about a fifth. 
As an author he is characterized by doctrinal exposition of a high 
order, judiciousness of criticism, and lucidity of arrangement, style 
and language. 

Domitii IJlpiani fragmenta, consisting of 29 titles, were first 
edited by Tilius (Paris, 1349)* Othei* editions arc by Hugo (Berlin, 
1834), Booking (Bonn, 1836), containing fragments of the first bo(^ 
of the Institutiones discovered by EndUchcr at Vienna in 1835, and 
in Girard's Textes de droit romain (Paris, 1890). 

ULRICH, duke of Wiirttemberg (1487-1550), was a son ot 
Henry, count of Montb 61 iard (d. 1519), younger son of Ulrich V., 
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count of Wurttemberg. ITis succeeded his kinsman Eber- 
hard II. as duke of Wurttemberg in 1498^ being declared of age 
in 1503. He served the German king, Maximilian I., in the 
war over the succession to the duchy of Bavaria-Landshut in 
1504, receiving some additions to Wurttemberg as a reward; 
he accompanied Maximilian on his unfinished journey to Rome 
in 1508; and he marched with the imperial army into France in 
1513. Meanwhile in Wurttemberg Ulrich had become very 
unpopular. His extravagance had led to a large accumulation 
of debt, and his subjects were irritated by his oppressive methods 
of raising money. In 1514 a rising under the name of “poor 
Conrad broke out, and was only suppressed after Ulrich had 
made important concessions to the estates in return for financial 
aid. The duke’s relations with the Swabian League, moreover, 
were very bad, and trouble soon came from another quarter also. 
In 1511 Ulrich had married Sabina, a daughter of Albert III., 
duke of Bavaria-Munich, and niece of the emperor Maximilian. 
The marriage was a very unhappy one, and having formed an 
affection for the wife of a knight named Hans von Hutten, a 
kinsman of Ulrich von Hutten, the duke killed Hans in 1515 
during an altercation. Hutten’s friends now joined the other 
elements of discontent. Fleeing from her husband, Sabina 
won the support of the emperor and of her brother William IV., 
duke of Bavaria, and Ulrich was twice placed under the imperial 
ban. After the death of Maximilian in January 1519 the 
Swabian League interfered in the struggle, and Ulrich was 
driven from Wurttemberg, which was afterwards sold by the 
League to the emperor Charles V. 

Ulrich passed some time in Switzerland, France and Germany, 
occupied with brigand exploits and in service under Francis I. 
of France; but he never lost sight of the possibility of recovering 
Wurttemberg, and about 1523 he announced his conversion to 
the Reformed faith. His opportunity came with the outbreak 
of the Peasants’ War. Posing as the friend of the lower orders 
and signing himself “ Ulrich the peasant,” his former oppressions 
were forgotten and his return was anticipated with joy. Collect- 
ing men and money, mainly in France and Switzerland, he 
invaded Wurttemberg in February 1525, but the Swiss in his 
service were recalled owing to the defeat of Francis I. of France 
at Pavia; the peasantry were unable to give him any serious 
support, and in a few weeks he was again a fugitive. During 
his exile Ulrich had formed a friendship with Philip, landgrave 
of Hesse; and his restoration, undertaken by Philip, is an event 
of some importance in the political history of the Reformation. 
In 1526 Philip had declared he was anxious to restore the exiled 
duke, and about the same time Francis I. and Zwingli had 
intimated their willingness to assist in a general attack upon the 
Habsburgs. Many difficulties, however, barred the way, and 
it was 1534 before Philip was prepared to strike. In January 
of that year Francis I. had definitely promised assistance; the 
Swabian League had just been dissolved; and, after a manifesto 
had been issued by Ulrich and Philip justifying the proposed un- 
dertaking, Wurttemberg was invaded in April 1534. Charles V. 
and his brother, the German king, Ferdinand I., could send 
but little assistance to their lieutenants, and on the 13th of May 
the troops of the Habsburgs were completely defeated at Lauffen. 
In a few weeks Ulrich was restored, and in June 1 534 a treaty 
was negotiated at Kaaden by which he was recognized as duke 
by Ferdinand, but was to hold Wurttemberg under Austrian 
suzerainty. After some hesitation Ulrich yielded to the solicita- 
tions of Philip, and signed the treaty in February 1535. 

The duke now lost no time in pressing on the teaching of 
the reformed doctrines of Luther and Zwingli, Many convents 
and monasteries were destroyed, and extensive seizures of 
church property formed a welcome addition to his impoverished 
exchequer. Taxation, hov/ever, was so heavy that he soon lost 
his temporary popularity. In April 1536 he joined the League of 
Schmalkalden, though he did not assent to some of the schemes 
of Philip of Hesse for attacking Charles V# In 1546 his troops 
fought against the emperor during the war of the League of 
Schmalkalden, but with disastrous results for Wurttemberg. 
The duchy was quickly overrun, and the duke compelled to 


agree to the Treaty of Heilbronn in January 1547. By this treaty 
Charles, ignoring the desire of Ferdinand to depose Ulrich 
again, allowed him to retain his duchy, but stipulated that he 
should pay a large sum of money, surrender certain fortresses, 
and appear as a suppliant before the emperor at Ulm. Having 
submitted under compulsion to the Interim issued from Augs- 
burg in May 1548, Ulrich died on the 6th of November 1550 at 
Tubingen, where he was buried. He left a son, Christopher 
(1515-1568), who succeeded him. 

BuiLioGRAPHY. — L. F. Heyd, Ulrich, Hersog zu WUritemberg 
(Tubingen, 1841-1844); B. Kugler, Ulrich ^ Herzog sti Wirtemberg 
(Stuttgart, 1865) ; H. lJ\maiTm,PUnfJahre wUrttembergischer Geschichte 
(Leipzig, 1867); J. Janssen, Geschichtc des deutschen 
Volks sett dent Ausgang des Mittelalters (Freiburg, 1890), Eng. trans. 
by A. M. Christie and M. A. Mitchell (London, 1900 scq.); C. F. von 
Stalin, Wirtembergische GeschichtCy Bd. iv. (Stuttgart, 1873); and 
J. Wiile, Philipp der GrossmUthige von Hessen und die Hestitution 
Ulrichs von Wirtemberg (Tubingen, 1882). 

ULRlCIf HERMANN (1806-1884), German philosopher, was 
born at Pforten, Prussia, on the 23rd of March 1806. He was 
educated for the law, but gave up his profession on the death 
of his father, and devoted four years to the study of literature, 
pliilosophy and science. In 1834 he was called to a professor- 
ship at Halle, where he remained till his death, on the 11th of 
January 1884. His philosophical standpoint may be character- 
ized as a reaction from the pantheistic tendency of Hegel’s 
idealistic rationalism towards a more pronouncedly thcistic 
position. The Hegelian identity of being and thought is also 
abandoned and the truth of realism acknowledged, an attempt 
being made to exhibit idealism and realism as respectively 
incomplete but mutually complementary systems. Ulrici’s 
later works, while expressing the same views, are largely 
occupied in proving the existence of God and the soul from 
the basis of scientific conceptions, and in opposition to the 
materialistic current of thought then popular in Germany. 

His first works were in the sphere of literary criticism; of his 
treatise On Shakespeare* s Dramatic Art (1839; editions, 1847, i8()8, 
1874), the 3rd ed. was translated into English by L. D. Schmitz 
in 1876. In 1841 he published Vber Princip u. Methods der Hegel- 
schen Philosophie, a severe criticism of the Hegelian system. This 
was continued in the Grundprincip der Philosophic (1845-1846), 
which also gives his speculative position. Complementary to tins 
is his System der Login (i85'2). His later works on the relation of 
philosophy to science and to the thought of his time were more 
popular in character. These are Glauhen u. Wissen (1858L Gott u, 
die Natur (1862; 3rd ed., 1875), Gott und der Mensch (2 vols,, 1866- 
1873; 2nd ed., 1874). From 1847 onward Ulrici edited, jointly with 
the younger Fichte, the Zeitschrift fur Philosophic u. phil. Kritik. 
See FrankcFs art. in Allgemeine deutsche Biog, (1895) and works 
there quoted. 

ULSTER, EARLS OF. The earldom of Ulster was the first 
title of honour in Ireland of English creation, and for more than 
a century was the only one. By many authorities John de 
Courci (^.v.), the conqueror of Ulster, is held to have been the 
first earl of Ulster; “ it is, however, certain,” says J. H. Round, 
“ that this title was the invention of a late chronicler, and that 
it first appears in the Book of Howth, where we read of “ Sir John 
Courcey, earl and president of Ulster.” The confusion probably 
arose from the words of a charter, dated the 29th of May 1205, 
by which King John confirmed to Hugh de Lacy, whom he then 
created earl of Ulster, a grant of Ulster “ as John de Courci 
held it on the day when Hugh conquered and took him prisoner 
in the field ”; these words referring not to the earldom but to 
the lands held by de Courci, and possibly also to the authority 
which he had exercised in the king’s name. The earldom 
therefore dates from this grant to de Lacy in 1205. 

Hugh de Lacy, ist earl of Ulster (d, 1242 ?). was descended 
from Walter de Lacy (d. 1085), who fought for William the 
Conqueror at Hastings. The family came from Lassy in 
Normandy, and after the Conquest Walter de Lacy obtained 
extensive grants of land on the Welsh marches. He was the 
first baron Lacy by tenure, and was probably a brother, certainly 
a kinsman, of Ilbert de Lacy, from whom were descended Roger 
de Lacy, justiciar in the reign of King John, and the earls of 
Lincoln {q,v.) of the de Lacy family. Although Walter had three 
sons, one of whom founded Llanthony Abbey, none of them left 
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heirs; but his daughter’s son Gilbert took the name of de Lacy 
and became the fourth baron. Gilbert’s son Hugh de Lacy 
(d. xx86) was one of the barons who accompanied Henry II. 
to Ireland in 1x71; he obtained a grant of Meath^ and governed 
Ireland as vicegerent for the king. By his wife Rose of Mon- 
mouth Hugh was father of Walter de Lacy (d. 1241)^ who suc- 
ceeded his father as lord of Meath and took a leading part in the 
conflict of his family with John de Courci in Ireland, and also 
of Hugh de Lacy, xst earl of Ulster. The latter was for a time a 
coadjutor of de Courci in Leinster and Munster, but after 1200 
the rivalry between the two developed into war, and in 1203 
de Lacy drove de Courci out of Down, and in the following year 
took him prisoner. He was rewarded by the king with grants 
of land in Ulster and Connaught, which were confirmed by the 
charter of the 29th of May X205, when Hugh was created earl. 
He returned to Ireland with quasi-viceregal authority, and 
endeavoured without much success to reduce the O’Neill of 
Tyrone to submission. In 1207 war broke out between the earl 
of Ulster and FitzHenry, the justiciar. This brought King 
John in person to Ireland, where he expelled the earl’s brother, 
Walter de Lacy, from Meath, and compelled the earl himself 
to fly from Carrickfergus to Scotland. For several years Ulster 
took part in the wars in France, and he did not return to Irel^d 
till X221, when he allied himself with O’Neill against the English. 
In 1226 his lands in Ulster were handed over to his brother 
Walter, but were restored to him in the following year, after 
which date he appears to have loyally served the king, being more 
than once summoned to England to give advice about Irish 
affairs. He died at Carrickfergus in 1242 or 1243. He left no 
surviving legitimate children, and on his death the earldom of 
Ulster reverted to the Crown. 

In X254 the lordship of Ireland was granted by Henry III. 
to Prince Edward (afterwards Edward I.), who about 1255 
transferred the county of Ulster ” to Walter de Burgh, lord 
of Connaught, in exchange for the rich dommn of Kilsilan. 
De Burgh was henceforth, or at all events within a short time 
afterwards, styled earl of Ulster, to which title he may have 
advanced some hereditary claim of a loose order through his 
mother Egidia, daughter of Walter de Lacy, the flrst earl of 
Ulster’s brother. The earldom remained in the family of De 
Burgh until the death of William, 3rd earl of this line, in 1333, 
when it passed to his daughter Elizabeth, who married Lionel 
Flantagenet, son of Edward III. Lionel, haying inherited in 
right of his wife the great estates of the family of de Clare as 
well as those of de Burgh, was created duke of Clarence in 
1362. Leaving no male heirs, Lionel was succeeded in the 
earldom of Ulster by his daughter Philippa, who married 
Edmund Mortimer, earl of March. The third Mortimer, earl of 
Ulster, died unmarried in 1425, when his titles were inherited 
by his sister’s son, Richard Plantagenet, duke of York, whose 
son Edward ascended the throne as Edward IV. in 1461. 

Since that date the earldom of Ulster, which then merged in 
the Crown, has only been held by members of the royal family. 
It was granted in 1659 to James, duke of York, second son of 
Charles I., on whose accession as James II, it again merged in 
the Crown. The next prince to bear the title (1716) was Ernest 
Augustus, duke of Brunswick-Luneburgi son of the elector 
of Hanover, and youngest brother of George I. The title 
became extinct at his death without heirs in X728. It was next 
conferred on Edward Augustus, brother of George HI., in 1760, 
again becoming extinct at his death seven years later. In 1784 
Mnce Frederick, second son of George III., was created earl of 
Ulster, and died leaving no children in X827. Each of these 
last four earls of Ulster, all being of separate creations, held the 
title in conjunction with the dukedoms of York and ^bany. 
On the next occasion of its revival it was united with the 
dukedom of Edinburgh, Prince Alfred Ernest Albert, second son 
of Queen Victoria, being created duke of Edinburgh, earl of 
Kent and earl of Ulster in 1866. On the death of the duke of 
Edinburgh in 1900 the earldom became extinct. 

See, for the de Lacy and de Burgh earls of Ulster, The Chronicle 
of Florence of Worcester, edited by T. Forester (London, 1854); 


Annals of Ireland by the Four Masters, edited by J. O'Donovan 
(7 vols., Dublin, 1851) ; The Annals of Loch Ci, edited by W. M. Hen- 
nessy, Rolls Series (2 vols., London, xSyi); Calendar of Documents 
Relating to Ireland, edited by H. S. Sweetman (5 vols., London, 1875- 
1886); W. W. Shirley, Royal and Historical Letters of the Rei^ of 
Henry III., Rolls Series (2 vols., London, 1862-1866); Sir J. T. 
Gilbert, History of the Viceroys of Ireland (Dublin, 1865). For the 
later history of the earldom see G. £. C., Complete Peerage, vol. viii. 
(London, 1898). (R. J. M.) 

ULSTER, a province of Ireland occupying the northern part 
of the island. It includes the counties Donegal, Londonderry, 
Antrim, Fermanagh, Tyrone, Cavan, Monaghan, Armagh and 
Down. Ulster (Uladh) was one of the early provincial kingdoms 
of Ireland, formed, according to the legendary chronicles, at the 
Milesian conquest of the island ten centuries before Christ, 
and given to the descendants of Ir, one of the sons of Mileadh. 
Interprovincial wars frequently altered its boundaries, notably 
in 332 when the three Collas, sons of Ebchaidh Doimhlein, con- 
quered the land between the river Boyne and Lough Neagh, 
which became a separate kingdom under the name of Uriel 
(Oriel or Orgial). Its princes maintained themselves until 
the close of the i6th century. In 1177 John de Courci, with the 
countenance of Henry II., set out to the conquest of Ulster. 
His operations were gradually successful, and he became lord 
deputy of Ireland in 1186 (see above). The nominal reign of 
the last king of Ulster closed in 1200. In 1585 Lord Deputy 
Sir John Perrot undertook the shiring of Ulster (excluding the 
counties Antrim and Down, which had already taken shape); 
and his work, though of little immediate effect owing to the 
rising of Plugh O’Neill, served as a basis for the division of the 
territory at the plantation of Ulster in the reign of James I. 

ULTIMATUM (from Lat. ultimus, last), a word used in diplo- 
macy to signify the final terms submitted by one of the parties 
in negotiation for settlement of any subject of disagreement. 
It is accompanied by an intimation as to how refusal will be 
regarded. English diplomacy has devised the adroit reserva- 
tion that refusal will be regarded as an ** unfriendly act,” a 
phrase which serves as a warning that the consequences of the 
rupture of negotiations will be considered from the point 
of view of forcing a settlement. This opens up a variety of 
possibilities, such as good offices, mediation, the appointment 
of a commission of inquiry, arbitration, reprisals, pacific blockade 
and war.^ 

As regards the alternative of war, the Hague convention 
relative to the Opening of Hostilities of the i8th of October X907, 
provides as follows : — 

" Considering that it is important, in order to ensure the main- 
tenances of pacific relations, that hostilities should not commence 
without previous warning." it is agreed by the Contracting Powers 
to " recognise that hostilities between them must not commence 
without a previous and explicit warning in the form of either a 
declaration of war, giving reasons, or an ultimatum with a conditional 
declaration of war." 

As reasons for a declaration of war are necessarily in the 
nature of an ultimatum, the ultimatum may now be regarded 
as an indispensable formality precedent to the outbreak of 
hostilities. 

.pother Hague convention of the same date respecting the 
limitation of the employment of force for the recovery of 
contract debts provides as follows : — 

" Being desirous of preventing between nations armed conflicts 
originating in a pecuniary dispute respecting contract debts claimed 
from the government of one country by the government of another 
country as due to its subjects or citizens," the Contracting Powers 
agree " not to have recourse to armed force for the recovery of 
contract debts claimed from the government of one country by 
the government of another country as being due to its subjects or 
citizens." 

This undertaking, however, is not applicable when the debtor 

» To these may be added a new unofficial method devised by 
the Turks in connexion with the Austro-Turkish difficulty over 
the annexation of Bosnia-Herzegovina, viz. the boycot&ng of 
the goods and ships of the natives of the state against which the 
grievance exists. This is a method open to weaker as against more 
powerful states, which can have serious coercive and even compli- 
cated consequences under the influence of democratic institutions. 
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State refuses or neglects to reply to an offer of arbitration, or, 
“ after accepting the offer, renders the settlement of the com- 
promts impossible, or, after the arbitration, fails to comply with 
the award/* 

Under this convention, in the cases to which it relates, the 
alternative of the ultimatum is ipso facto arbitration, and it is 
only when the conditions of the convention have been set at 
naught that other measures may be employed. 

ULTRAMARINE, a blue pigment, consisting essentially of a 
double silicate of aluminium and sodium with some sulphides 
or sulphates, and occurring in nature as a proximate component 
of lapis lazuli As early at least as the nth century 

the art of extracting a blue pigment from lapis lazuli was prac- 
tised, and from the beginning of the i6th century tliis pigment 
began to be imported into Europe from over the sea,** as 
azurrum tdtramarinum. • As the mineral only yields from 2 to 
3 % of the pigment, it is not surprising to learn that the pig- 
ment used to be weighed up with gold. It was valued chiefiv 
on account of its brilliancy of tone and its inertness in opposi- 
tion to sunlight, oil, and slaked lime (in fresco-painting). In 
1824 Tassaert observed the spontaneous formation of a blue 
compound, very similar to ultramarine, if not identical with it, 
in a soda-furnace at St Gobain, which caused the Sociiti pour 
V Encouragement tTIndustrie to offer, in 1824, a prize for the 
artificial production of the precious colour. Processes were 
devised by Guimet (1826) and by Christian Gmelin (1828), 
then professor of chemistry in Tiibingen; but while Guimet kept 
his process a secret Gmelin published his, and thus became the 
originator of the artificial ultramarine ** industry. 

The details of the commercial processes are trade secrets. The 
raw materials used in the manufacture are: (x) iron-free kaolin, 
or some other kind of pure clay, which should contain its silica and 
alumina as nearly as possible in the proportion of aSiOg : A^Og 
demanded by the formula assigned to ideal kaolin (a deficit of silica, 
however, it appears can be made up for by addition of the calculatea 
weight of findy divided silica); (2) anhydrous sulphate of soda; 
(3) anhydrous carlxinatc of soda; (4) sulphur (in the state of powder) ; 
and (5) powdered charcoal or relatively ash-free coal, or colophony 
in lumps. Ultramarine poor in silica is obtained by fusing a 
mixture of soft clay, sodium sulphate, charcoal, soda and sulphur. 
The product is at first white, but soon turns green (" green ultra- 
marine **) when it is mixed with sulphur and heated. The sulphur 
fires, and a fine blue pigment is obtained. *' Ultramarine rich in 
silica is generally obtained by heating a mixture of pure clay, very 
fine white sand, sulphur and charcoal in a muffle-furnace. A blue 

§ roduct is obtained at once, but a red tinge often results. The 
ifferent ultramarines — green, blue, red and violet — arc finely ground 
and washed with water. 

Artificial, like natural, ultramarine has a magnificent blue colour, 
which is not affected by light nor by contact with oil or lime as used 
in painting. Hydrochloric acid at once bleaches it with liberation 
of sulphuretted hydrogen and milk of sulphur. It is remarkable 
that even a small addition of zinc-white (oxide of zinc) to the reddish 
varieties especially causes a considerable diminution in the intensity 
of the colour, while dilution with artificial precipitated sulphate 
of lime (" annalin ”) or sulphate of baryta (" blanc fix ”) acts pretty 
much as one would expect. Ultramarine being very cheap, it is 
largely used for wall painting, the printing oi papei hangings and 
calico, &c., and also as a corrective for the yellowish tinge often ; 
present in things meant to be white, such as linen, paper, &c. Large 
quantities are used in the manufacture of paper, and especially 
for producing that kind of pale blue writing paper which is so popular 
in Great Britain. The composition of the pigment is quite similar 
to that of lapis lazuli; but the constitution of both is uncertain. 

By treating blue ultramarine with silver nitrate solution, “ silver- 
ultramarine is obtained as a yellow powder. This compound 
gives a blue potassium- and lithium-ultramarine when treated with 
the corresponding chloride, and an ethyl -ultramarine when treated 
with ethyl iodide. Selenium- and tellurium-ultramarine, in which 
these elements replace the sulphur, have also been prepared. It 
has been suggested that ultramarine is a compound of a sodium 
aluminium silicate and sodium sulphide. Another view is that 
the colour is due to some comparatively simple substance suspended 
in a colourless medium. 

ULTRAMONTANISM (Lat. ultra, beyond^ mantes^ the moun- 
tains), the name given to a certain school of opinion in the 
Roman Catholic Church. The expression ultramontane was 
originally no more than a term of locality, characterizing the 
persons so described as living— or derived from — “ btyond 
theijfnountains.” The mountains ’* in this case are the Alps, 


so that, from the Italian standpoint, Germans and French for 
instance were ultramontane.** In this sense the word was 
applied in the later middle ages to the Germans studying at 
Itdian universities and— to take a particular example — ^to the 
French cardinals at the election of Clement V. (1305). North 
of the Alps, however, the term seems never to have been 
restricted to the sense implying locality; for from the very 
beginning we find it used as a party appellation to describe 
those who looked “ beyond the mountains *’ in order to obtain a 
lead from Rome, who represented the papal point of view and 
supported the papal policy. Thus, as early as the iith century, 
the partisans of Gregory VII. were styled ultramontanes, and 
from the 15th century onwards the same name was given to 
the opponents of the GaJlican movement in France. 

It was not until the 19th century that ultramontane ** 
and ** ultramontanism ” came into general use as broad designa- 
tions covering the diaractcristics of particular personalities, 
measures and phenomena within the Roman Catholic Church. 
At the present time they are applied to a tendency representing 
a definite form of Catholicism within that Church; and this 
tendency, in spite of the individual forms it has assumed in 
different countries, everywhere displays the same essential 
features and pursues the same ends. It follows, to be sure, 
from the very nature of Ultramontanism, and from the im- 
portant position to which it has attained, that the official organs 
of the Church and all the people interested in the continuance 
of the actual state of affairs deny that it exists at all as an 
independent tendency, and seek to identify it with any proper 
interpretation of Roman Catholicism. Numerous Catholics, 
on the other hand, well qualified to form a judgment, themselves 
protest against this obliteration of the dividing line. It is 
indisputably legitimate to speak of Ultramontanism as a dis- 
tinct policy, but it is very difficult to define its essential character. 
For, true to its nature, it has itself drawn up no complete pro- 
gramme of its objects, and, in addition to its avowed aims, 
its subsidiary effects claim attention. There is something 
chameleon-like in its appearances ; its genuine views are kept 
in the background from tactical considerations, and first one 
aspect, then another, comes into prominence. It is evident, 
therefore, that the request for a definition of Ultramontanism 
cannot be answered with a concise formula, but that the varied 
character of its manifestations necessitates a more detailed 
examination of its peculiar objects. 

The indications given by the late Franz Xaver Kraus — him- 
self a Catholic — may well serve for a guide {Spectator, ep, 2), 
He classes as Ultramontane : (1) Whoever places the idea of 
the Church above that of religion; (2) whoever confounds the 
pope with the Church; (3) whoever believes that the kingdom 
of Heaven is of this world, and maintains, with medieval Catholi- 
cism, that the power of the keys, conferred on Peter, includes 
secular jurisdiction over princes and nations; (4) whoever 
holds that religious conviction can be imposed by material 
force, or may legitimately be crushed by it; (5) whoever is always 
ready to sacrifice a clear injunction of his own conscience to the 
claims of an alien authority. 

The first and fundamental characteristic of Ultramontanism 
is its championship of a logical carrying out of the so-called 
** papalistic system,** the concentration, that is, of all ecclesias- 
tical power in the person of the Roman bishop. This 
tendency among occupants of the Roman see to exalt 
themselves above other bishops, and to usurp the part of a 
superior authority as compared with them, may be traced 
even in antiquity. No later than the end of the 2nd century 
Bishop Victor made an attempt to establish this position 
during the discussions regarding the date of the Easter 
festival. But he met with a sharp rebuff, and Bishop Stephen 
fared no better when, in the middle of the 3rd century, he came 
into collision with Cyprianof Carthage and Firmilian of Caesarea 
in the dispute concermng heretical baptism. How the Roman 
bishopric rose in status till it became the papacy, how the 
individual popes — ^in spite of these and similar repulses — 
advanced steadily on their path, how they succeeded in founding 
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their primacy within the Churchy and in re**establishing and 
maintaining " that primacy notwithstanding severe defeats 
and long periods in which their prestige sank to tlie vanishing 
point, is told elsewhere (see Papacy). A characteristic pecu- 
liarity of the process is that the claims of the Roman see were 
always in advance of the actual facts and always encountered 
opposition; though there were many periods — ^at the height 
of the middle ages, for instance — ^when the voices raised in 
protest were only timid and hesitating. To the curial system, 
so evolved, and continually fortifying its position in the domains 
of theology, ecclesiastical law and politics, the episcopal system 
stands in diametrical opposition. This system admits that the 
pope represents the unity of the Church, and acknowledges 
his primacy, but only in the sense that he is primus inter pares] 
while at the same time it claims on behalf of the bishops that, 
in virtue of the divine ordinance, they possess an inalienable right 
to a share in the government of the Church (see Episcopacy), 
This theory of the independence of the episcopate with 
regard to the Roman bishop was first propounded by Cyprian, 
in his treatise De unitate ecclesiae. In the 15th century it 
received its classical expression in the resolutions of the 
ecumenical council at Constance; its principles were developed 
and amplified by Gallicanism, and, finally, in the 18th century, 
was restored in a modernized form by ** Febronius ** (Nikolaus 
von Hontheim, q,v.) and in the Punctation of Ems (see Feb- 
ronianism). The struggle between these two systems con- 
tinued well into the 19th century; and, though episcopalism 
was not infrequently proscribed by the curia, it still survived, 
and till the year 1870 could boast that no ecumenical council 
had ventured to condemn it. This was done for the first time, 
in 1870, at the Vatican Council (y.«».), whose decrees, recognizing 
the universal episcopate and the infallibility of the pope, marked 
the triumph of that ultramontane doctrine by which they had 
been long anticipated. 

In 1865 Dellinger wrote: “The Ultramontane view can be 
summarized in a single, concise, and luminous proposition; 
but out of this proposition arc evolved a doctrine and a view 
that embrace not merely religion and the Church, but science 
and the state, politics, morals and the social order — ^in a word, 
the whole intellectual life of men and nations. The proposition 
runs : The pope is the supreme, the infallible, and consequently 
the sole authority in all that concerns religion, the Church, 
and morality ; and each of his utterances on these topics demands 
unconditional submission — internal no less than external.^' 
History, since the Vatican Council, has shown this judgment 
to have been correct. The Roman CathoUc Church, in all 
countries, has become more and more dependent on the Curia : 
the bishops have lost their autonomous standing, and their 
position is little more than that of papal delegates, while all 
important questions are referred to Rome or settled by the 
nuncios. 

A second peculiarity of ' Ultramontanism is its confusion 
of religion with politics; it claims for the Roman Catholic 
Church the functions of a political power, and asserts that it 
is the duty of the secular state to carry out its instructions 
and wishes. Ultramontanism regards the state, not as a divinely 
established order but, like its ancient prototype, as a profane 
institution and, for that reason, not co-ordinate with, but 
subordinate to the Church. 

Since the conditions of the age no longer allow the pope to 
depose a temporal sovereign, the practical application of this 
conception of the relationship between the spiritual end tem- 
poral powers has taken other forms, all of which, however, 
clearly show that the superiority of the Church over the state 
is assumed. This may be seen in the attitude of Ultramon- 
tanism towards secular law. It assumes that God has conferred 
on the individual and on society certain rights and competences 
as inalienable possessions. This “natural law’’ ranks above 
all secular law, and all state legislation is binding only in so 
far as it is in harmony with that law. As to the provisions 
of this natural law, and the consequences they entail in in- 
dividual cases, these can be decided only by the Church, i.e. 
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in the last resort, by the pope« This is to assert the principle 
of the invalidity of all legislation conflicting with ecclebiasticcd 
interests and rules. This was the attitude of Innocent III. when 
he annulled the English Magna Charta; of Innocent X. when 
he pronounced the treaty of Westphalia null and void; of 
Pius IX. when he condemned the Austrian constitution (1868) 
and the ecclesiastical laws of Prussia so far as they affected 
the circumstances of the Roman Catholic Church (1875). Thus, 
too, even at the present time, the opinion is very clearly ex- 
pressed in Ultramontane quarters that, in the event of the 
state issuing laws contravening those of nature or of the CWch, 
obedience must be refused. The attitude of Ultramontanism, 
for instance, towards the right claimed and exercised by the 
state to make laws concermng marriage is wholly negative; 
for it recognizes no marriage laws except those of the Church, 
the Church alone being regarded as competent to decide what 
impediments are a bar to marriage, and to exercise jurisdiction 
over such cases. Thus Ultramontanism disclaims any moral 
subjection to secular authority or law, and will recognize the 
state only in so far as it conforms its rules to those of the Church. 
An instance of this interference with the duties of the 
individual citizen towards the state may be found in the fact 
that, till the year 1904, the Catholics of Italy were prohibited 
by the pope from takiftg part in any parliamentary election^ 
Since Ultramontanism cannot hope to realise its political 
ambitions unless it succeeds in controlling the intellectual and 
religious life of Catholic Christendom, it attempts to extend 
its sphere of influence in all directions over culture, science, 
education, literature and the forms taken by devotion. This 
endeavour is the third great characteristic of Ultramontanism, 
Wherever its operations can be traced, they are dominated by 
the conviction that all stirrings of independence must be re- 
pressed, and any advance beyond the stage of immaturity and 
nonage checked at the outset. That science must be left free 
to determine the aims of her investigation, to select and apply 
her own methods, and to publish the results of her researches 
without restraint, is a postulate which Ultramontanism either 
cannot understand or treats with indifference, for it regards 
as strange and incredible the fundamental law governing all 
scientific research — that there is for it no higher aim than 
the discovery of the truth. This ignorance of the very nature 
of science leads to under-estimation of the elemental force 
which science possesses; for only thus can we explain the 
pertinacity with which Ultramontanism, even at the present 
day, strives to subject her work to its own censorship and con- 
trol. Nor are its criticisms limited to theology alone : its care 
extends to philosophy, histoiy and the natural sciences. Even 
medicine has not escaped its vigilance, as is proved by the 
prohibition of certain surgical operations. The development 
of these efforts may be easily traced from decisions of the 
Congregation of the Index and the Holy Office in Rome. 
Ultramontanism, too, labours systematically to bring the w'hole 
educational organization under ecclesiastical supervision and 
guidance ; and it manifests the greatest repugnance to allowing the 
future priest to come into touch with the modern spirit. Hence 
the attempts to train its growing manhood in clerically regulated 
boarding-schools and to keep it shut out from the external 
world in clerical seminaries, even in places where there are 
universities. Again, it works zealously to bring the elementary 
schools under the sway of the Church. Since it regards the 
training and instruction of childhood as inseparable, and holds 
that the former is essentially the work of the Church, it con- 
tests the right of the state to compel parents to send their children 
to the state schools and only to the state schools. In logical 
sequence to these tenets it seeks to divorce the school from the 
state — SL proccedii^ which it terms educational freedom, 
though the underlying motive is to subordinate the school to 
the Church. In the domain of religion, Ultramontanism tends 
to foster popular superstitions and to emphasize outward forms 
as the essence of religious life, for it can only maintain its 
dominion so long as the common people remain at a low spiritual 
level. If any one desires to appreciate the intellectual plane — 
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and the power*— of this Ultramontane habit of thought^ he 
will ample material in the performances of the notorious 
swindler Leo Taxil under Leo Xlll.^ and in the acceptance 
of his blasphemous effusions by the highest ranks of the clergy. 

In the fourth place, Ultramontanism is the embodiment of 
intolerance towards other creeds. The general presupposition 
involved is that a man cannot be saved except within the Catholic 
Church. Since, however, on the one hand— in virtue of a theory 
advanced by Pius IX. agwnst the emperor William I. of Germany, 
in a letter which has since become famous— every Christian, 
whether he will or no, belongs to that Church by baptism, and 
is consequently pledged to obey her, and, on the other hand, since 
the state lies under the obligation to place the ** secular arm ” 
at her disposal whenever one of her members wishes to secede, 
the most far-reaching consequences result. In the past this 
principle led to the erection of the Inquisition (q.v,) and, 
even at the present day, ^ere exists in the Curia a special 
congregation charged with its application (see Curia Romana), 
On the Roman Catholic side the employment of compulsion 
against heretics has never been acknowledged as a blunder; 
and this method of silencing opposition has found champions 
in the bosom of the Church down to the most recent years. 
But the development of modem culture has rendered these 
exploits of an unbridled fanaticism impossible, and no govern- 
ment would consent to enforce the once obligatory sentences 
of ecclesiastical courts. As a result of this situation, the 
Catholic condemnation of heresy — ^though as stringent as ever 
in principle — has assumed less dangerous forms for the heretic. 
Nevertheless, it proved capable, even in the 19th century, 
of imposing onerous restrictions on the heterodox, and practical 
exemplifications of this hostile attitude persist to the present 
day. The embittering influence of Ultramontanism may be 
further traced in its attitude towards the baptism of non- 
Catholics, for it seeks to establish the rule that baptism 
conferred by Protestants is invalid through defect of form or 
matter, or even of intention, and that, consequently, the rite 
must be readministered, at least conitionally, to proselytes 
joining the Roman Church. Finally, ample scope for the dis- 
play of tolerance — or intolerance — is found in the mixed 
marriages between Protestants and Catholics, which, as a result 
of the modem facilities for intercommunication and the conse- 
quent greater mobility of the population, have shown a large 
increase during the last few decades — in Germany, for instance. 
Here, again, Ultramontanism has done much to aggravate the 
pernicious feud between the two creeds, by exacting a promise 
before marriage from the Roman Catholic party that all the 
children shall be brought up as members of the Roman Catholic 
Church (see Marriage : Canon Law), A like result has been 
produced when, in response to Ultramontane agitation, inter- 
dicts have been placed on churchyards in which non-Catholics 
have found their last resting-place. 

Lastly, Ultramontanism is the foe of the nationalization 
of Catholicism. This peculiarity is connected, though not 
identical, with the above-mentioned tendency towards the 
Romanization of the Church. Just as in Protestant countries 
there has often been an amalgamation of evangelical belief 
with national feeling, to the great gain of both. Catholics 
demand that Catholicism shall enter into the sphere of their 
national interests, and that the activities of the Catholic Church 
should rest on a national basis. These aspirations have been 
proclaimed with especial emphasis in France, in Germany 
{Reformkatholizismus) and in the United States {Americanism) 
see Hecker, I. T.), but are everywhere met with a blank refusal 
from the Ultramontane side. For Ultramontanism fears that 
any infusion of a national element into ecclesiastical life would 
entail the eventual independence of the people in question 
from papal control, and lead to developments opposed to its 
papalistic mode of thought. It endeavours, therefore, to 
undermine all aspirations of this nature and, its own tendency 
being essentially international, strives to ensure that nation^ 
sentiment and national interests shall not find over-zealous 
ntmdpions among the clergy. 


The relationship of Ultramontanism to Catholicism is a 
much-disputed problem. The Ultramontane, indeed, main- 
tains that there is no justification for distinpishing between 
the two ; but the motives underlying this attitude are obvious. 
For, by representing the prosecution of its party-political 
objects as a championship of the Catholic Church, Ultramon- 
tanism seeks to acquire the support of the official organs 
of that Church, and the good will of all circles interested 
in her welfare; while at the same time it strives to discredit 
any attempt at opposition by branding it as an assault on the 
orthodox faith. But, even within the pale of the Roman 
Church, this identification provokes emphatic dissent, and 
is repudiated by all who are shocked by the effects of a one- 
sided accentuation of political Catholicism on the inner life of the 
church, and arc reluctant to see the priest playing the part of a 
political agitator. It was on these grounds that Count May, 
in January 1904, proposed in the Camber of the Bavarian 
Reichsrath that the clergy should be deprived of the suffrage. 
In Germany, again, the last few years have witnessed a growing 
aversion from Ultrmontanism on the part of those Catholics 
who cannot reconcile its tenets with their patriotic sentiments, 
and are disinclined to submit to a limitation of their share in 
the intellectual life of the times, particularly in art, science 
and literature. It may be admitted that, in many cases, the 
distinction between Ultramontanism and Catholicism cannot be 
clearly traced; and it is impossible to draw a sharp line of 
severance between the two, which could be absolutely valid 
under all circumstances and in relation to all questions. For 
there are many almost imperceptible st^es of transition from the 
one to the other; and, for all the principal contentions of Ultra- 
montanism, analogies may be found in the past history of the 
Catholic Church. Thus, in the middle ages, we find extremely 
bold pronouncements with respect to the position of the papacy 
in the universal Church; while political Catholicism had its 
beginnings in antiquity and found very definite expression, 
for instance, in the bull Unam sanctam of Boniface VIII. 
Again, the attempt to subordinate all intellectual life to 
ecclesiastical control was a feature of the medieval Church, 
and the fundamental attitude of that Church towards heresy 
was fixed during the same period. But since then much has 
been altered both in the Church and her secular environment. 
The state has become independent of the Church, legislates on 
its own sole authority, and has recognized as falling within 
its own proper sphere the civilizing agencies and social questions 
formerly reserved for the Church. Again, education, science, 
art and literature have been secularized : the printing-press 
carries knowledge into every house, the number of illiterates 
diminishes from year to year in every civilized country, and the 
clergy are no longer the exclusive propagators of culture, but 
merely one factor among a hundred others. Finally, the Roman 
Catholic Church has long forfeited the privileged position 
formerly accorded as her due. The days when she was the 
Christian Church are past : and now the civic rights of a man 
in a modem state arc not curtailed, though he may neglect 
his duty to the Church or flatly refuse to acknowledge the 
existence of any such duty. The struggle for religious freedom 
has suffered no intermission since the beginning of the Reforma- 
tion; and the result is that to-day its recognition is considered 
one of the most precious trophies won in the evolution of modem 
civilization; nor can these changes be reversed, for they stand 
in the closest connexion and reciprocity one with another, 
and represent the fruits of centuries of co-operation on the part 
of the European peoples. But Ultramontanism ignores this 
latest pa^e of history and treats it ^ non-existent, aspiring to 
the erection of a new order of society, similar to that which 
Rome created— or, at least, endeavoured^ to create— in the 
halcyon days of medievalism. For the justification of this 
ent^rise, it is considered sufficient to point out that the several 
elements of its programme once enjoyed validity within the 
Church. But Cyprian of Carthage said long ago, ConsueH^o 
sine veritaU vetustas err oris est) and the bare fact of previous 
existence is no argument for the re-introduction of obsolete 
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and antiquated institutions and theories. But^ under the guise of 
a restoration on conservative lines, Ultramontanism— -notwith- 
standing the totally different conditions which now obtain — ^girds 
itself to work for an ideal of religion and culture in vogue during 
the middle ages, and at the same time holds itself justified in 
adopting the extreme point of view with respect to all questions 
which we have mentioned. Thus Ultramontanism is not to be 
conceived as a theological movement, but as the programme 
of a party \\'hose principles are in fundamental opposition to 
modem culture, modern education, modern tolerance and the 
modern state— a party which seeks to carry out its campaign 
against the society of to-day, not by bridging the gulf betwixt 
creed and creed, but by widening it, by awakening religious 
fanaticism, and by closing the way to a peaceful co-operation 
of Catholics and non-Catholics in the highest tasks of culture 
and human civilization. The hierophants of this Ultramontane 
system are to be found in the Society of Jesus (see Jesuits). 
In fact, the terms Jesuitical and ultramontane may, in numerous 
cases, be regarded as equivalent. 

The origin of modern Ultramontanism is preceded and con- 
ditioned by the collapse of Catholicism in the period of the 
French Revolution. Pius VI. and Pius VII. were expelled 
from Rome, deprived of the papal states, and banished to 
France. In that country the Church almost completely lost her 
possessions; in Germany they were at least considerably cur- 
tailed; in both the liierarchical organization was shattered, 
while the Catholic laity surveyed the catastrophe in complete 
passivity. But from this severe fall the Roman Church re- 
covered with comparative readiness, and the upward movement 
is contemporaneous with the rise of Ultramontanism. The 
birth of that system, however, cannot be fixed as a definite event 
by the day and the hour; nor was it created by any single 
personality. Rather it was the product of the first post- 
revolutionary generation. N either is it merely fortuitous that the 
reaction proceeded from France itself. For in no other country 
had hostility to religion attained such a pitch or assumed such 
grotesque forms; and consequently in no other country did the 
yearning for religion manifest itself so unequivocally, when bitter 
experience had demonstrated the necessity of a return to law and 
order. And in the other states of Europe there existed, more or 
less, a similar desire for peace and an equal dread of a fresh out- 
break of revolutionary violence. In contrast to the struggle for an 
ideal freedom, which was at first hailed with tempestuous delight 
oidy to reveal itself as a dangerous tyranny, men became con- 
scious of the need for a firmly established authority in the recon- 
struction of society. After the violent upheaval in the political 
world during the last few decades, the existent — as such — 
increased in value, and the high estimation in which the old 
r^ime was now held led to a policy of restoration. At the same 
time, the repression of idealism and sentiment during the period 
of “ illumination ” was amply revenged, and the bwren age of 
reason gave place to Romanticism. These tendencies in contem- 
porary opinion favoured the renovation of the Roman Catholic 
Church. But the papacy signalized its reinstation by restoring 
the Society of Jesus (1814) and re-establishing the index. 
Even before this, the earliest germs can be traced back into the 
revolutionary period itself— the movement characterized above 
had begun working in France on the same lines ; and, as it showed 
great zeal for the increase of the papal authority, it received the 
support of the Curia. True, the principles of Bonald, Lemaltre, 
Lamennais and Lacordaire,were not carried through in the French 
Church without opposition; but, about the year 1850, they had 
become predominant there. In Germany Ultramontanism had to 
contend with greater difficulties ; for here ecclesiastical affairs were 
not in so desperate a case that the ifiost drastic remedies possessed 
the most powerful attraction; while, in addition, the clergy were 
too highly educated to be willing to renounce all scientific work. 
The result was that a series of violent struggles took place between 
the old Catholicism and the new Ultramontane species (Hermes, 
Baader, DoUinger, &c.). But even here Ultramontanism gained 
ground and derived inestimable assistance from the blunders of 
government after government— witness the conflict of the 


Prussian administration with Archbishop Droste-Vischering 
{q,v) of Cologne, 1837. Additional impetus was also lent by 
the revolution of 1848. 

The growth of the Jesuitical influence at Rome — ^more espe- 
cially after the return of Pius IX. from exile — implied a more 
definite protection of Ultramontanism by the papacy. The 
proclamation of the dogma of the immaculate conception in 
1854 was more than the decision of an old and vexed^ Ideological 
problem; it was an act of conformity to a pietistic type especially 
represented by the Jesuits. The Syllabus of 1864, however, 
carried with it a recognition of the Ultramontane condemnation 
of all modern culture (see the articles Pius IX., and Syllabus). 
Finally, in the Vatican Council, the Jesuits saw another of their 
favourite theories — that of papal infallibility— elevated to the 
status of a dogma of the Church (see Vatican Council and 
Infallibility). 

Ultramontanism, again, though essentially averse from all forms 
of progress, had displayed great dexterity in utilizing the oppor- 
tunities presented to it by modern life. Where it appeared advis- 
able, it has formed itself into a political party, as for instance, 
the Centre Party in Germany. It has shown extreme activity in 
the creation of a press devoted to its interests, and has consoli- 
dated its influence by the formation of an extensive league- 
system. In the episcopacy it has numerous adherents; it has 
made progress in the universities, and most of the learned and 
theolo^cal reviews are conducted in its spirit. 

Whether the powerful position of this movement within 
the Roman Catholic Church be an advantage for that Church 
itself cannot be discussed here. The answer to the problem will 
mainly depend on the estimate which we form of the Society 
of Jesus and its whole activity. The outstanding event in the 
latest history of Ultramontanism is the separation between 
Church and state in France (1904), by which the republic has 
endeavoured to break the influence of this party. Similarly, the 
dissolution of the German Reichstag in December 1906 was a 
weai)on directed against Ultramontanism; and, though the 
elections of 1907 failed to diminish the numbers of the Centre, 
they rendered possible the formation of a majority, in face of 
which that system forfeited the influence it had previoui&ly 
possessed. 

Bibliography. — F. v. DOllinper, Das Papsttum (revised by Janus, 
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ULUGH BEG, MIRZA HAHOMMED BEN SHAH ROK 

(1394-1449), Persian astronomer, son of the shah Rok and grand- 
son of Timur, succeeded his father as prince of Samarkand in 
1447, after having for years taken part in the government, and 
was murdered in 1449 by his eldest son. He erected an observa- 
tory at Samarkand, from which were issued tables of the sun, 
moon and planets, with an interesting introduction, which throws 
much light on the trigonometry and astronomical methods then 
in use {ProlSgomenes des tables astronomiques HOtdoug Beg, 
ed. by S^dillot, Paris, 1847, translated by the same, 1853), 
The serious errors which he found in the Arabian star catalogues 
(which were simply copied from Ptolemy, adding the effect of 
precession to the longitudes) induced him to redetermine the 
positions of 992 fixed stars, to which he added 27 stars from 
A 1 Sufi's catdogue, which were too far south to be observed at 
Samarkand. 
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This catalogue, the £rst original one since Ptolemy, was edited { 
by Th. Hyde at Oxford in 1665 (Tabulae longitudinis et IcUitudinis 
stellafum fixarum ex observatione Vlugheighi), by G. Sharpe in 1767, 
and in 1843 by F. Badly in vol. xiii, of the Memoirs of the Royal 
Astronomical Society. 

See Dclambrc, Histoire de Vastvonomie du moyen dge) Poggendorff, 
Biographisch-litterarisclies. 

ULUNDI (Zulu for ‘^high place**), the royal kraal of Cety- 
wayo, situated in the Mahlabatini district of Zululand, about 
3 m. north of the White Umfolosi River, and 115 m. N.N.E.of 
Durban. The valley of the White Umfolosi here forms an 
extensive basin called the Emhlabatini, and from the time of 
Chaka to the overthrow of Cetywayo in 1883 was the exclusive 
place of residence of the Zulu kings. The basin on the south side 
of the river is regarded as the cradle of the Zulu race; hereaU 
their early chiefs are buried, hence the term Emakosini (i,e. at the 
mave of the chiefs) applied to the district (see Blue Book C. 5143). 
During Cetywayo’s reign a garrison of 3000 was kept at Ulundi. 
About a mile from the kraal on the 4th of July 1879 a Zulu army 
some 20,000 strong was totally defeated by Lord Chelmsford. 
The British force, consisting of tlie second division and Wood’s 
column, numbered in all 4200 Europeans and some 1000 natives. 
On the morning of the battle they formed a square, with the 
mounted troops (about 300) inside. The Zulus attacked with 
great gallantry but were received with so deadly a fire that they 
could not come within thirty yards of the rifles. After twenty 
minutes they broke and fled, and the cavalry followed them till 
broken ground rendered further pursuit impossible. The British 
loss was about 100, that of the Zulus 1500. After the fight the 
royal kraal was burned. On the ist of September following, at 
the site of the ruined kraal. Sir Garnet (afterwards Lord) Wolseley 
announced the partition of Zululand into thirteen petty chief- 
tainships. But on the 29th of January 1883 Cetywayo was 
reinstalled by the British at Ulundi as chief over two-thirds of 
his old dominions. Attacked at Ulundi in July 1883 by the 
rival chief Usibepu, Cetywayo and his 5000 followers fled to the 
Nkandhla bush. The royal kraal was again destroyed and 
Ulundi ceased to be a rallying point. The magistracy for 
the district is situated 5 m. north of the site of Ulundi. (See 
Zululand.) 

ULVERSTONy a market town in the North Lonsdale parlia- 
mentary division of Lancashire, England, in the Furness district, 
9t m. N.E. from Barrow-in-Furness and 256 m. N.W. by N. 
from London, on the Furness railway. Pop. of urban district 
(1901), 10,064. The church of St Mary, founded in iiii, retains 
the south door of the original building in the Transition style, 
but the greater portion of the structure is Perpendicular, of the 
time of Henry VIII. It contains an altar-tomb with recumbent 
figure of Walter Sandys of Conishead, dated 1588. After the 
destruction of Furness Abbey, Ulverston succeeded Dalton as 
the most important town in Furness, but the rapid rise of Barrow 
surpassed it m modem times. A monument on Hoad Hill 
commemorates Sir John Barrow, secretary of the admiralty and a 
native of the town. Conishead Priory, 2 m. south-east, a mansion 
on the site of a priory founded in the reign of Henry II., is used 
as a hydropathic establishment. Formerly Ulverston had a 
considerable trade in linens, checks and ginghams, but it is 
now dependent on large iron and steel works, chemical works, 
breweries, tan-yards, and hardware, paper, and wooden hoop 
manufactories. Through its connexion with Morecambe Bay 
by a ship canal of i m. m length, owned by the Furness railway, 
it has a shipping trade in iron and slates. 

Ulverston, otherwise Vlureston, Olvestonum, occurs in Domes- 
day Book, where Vlurestun is named as a manor in possession of 
J'urulf, who was probably the original Saxon owner. Early in 
||he 12U1 century the manor passed to Stephen, count of Boulogne, 
Ipmd was given by him to Furness Abbejr. In 1196 the abbot 
fcanted the vill of Ulverstone with the inhabitants to Gilbert 
^Titz-Reinfred, who granted it a charter by which he raised it to 
the rank of a free borough. The lordship became divided, 
anyone-half passed to the Harrin^ons ^^nd finally to Henry 
G(^, duke of Suffolk, on whose attainder in 1553 it was forfeited 
to the Crov/n. The other moi^ tntumed to the abbey about the 


end of the 14th century, and at the dissolution was surrendered 
to the Crown. Early in the 17th century the Crown alienated 
the manor, which is now in the family of Buccleuch. The 
yearly court-leet and court-baron are still held in October. 
In 1280 Roger.de Lancaster obtained a charter from Edward I. 
for a weekly market on Thursday and an annual fair of three 
days beginning on the eve of the nativity (Sept. 7). 

UMAA, a town of Russia, in the government of Kiev, 120 m. 
S. of the city of Kiev. Pop. 28,628, many of whom are Jews, 
and carry on the export of corn, spirits, &c. It has a park (290 
acres), planted in 1793 by Count Potocki, and now containing 
a gardening school. Uman was founded early in the 17th 
century as a fort against the Tatar raiders. The Cossacks of 
the Ukraine, who kept it, revolted against their Polish rulers 
about 1665, and sustained a fierce siege. In 1674 it was plun- 
dered and most of its inhabitants murdered by the Ukrainians 
and Turks. In 1712 its last occupants were transferred by 
Peter the Great to the left bank of the Dnieper. But by the end 
of the 18th century, when it again became the property of the 
Potockis, it was repeopled and became one of the busiest trading 
towns of Little Russia. In 1768, when the Cossacks revolted 
anew against the Poles, they took Uman and murdered most of 
its inhabitants. 

UMARKOT, a town in Sind, India, 7 m. from a station on the 
North-Western railway; pop. (1901), 4924. It is the head- 
quarters of the Thar and Parkar district. The Mogul emperor 
Akbar was born here in 1542, when his father, Humayun, was 
fleeing to Afghanistan. 

UMBALLA, or Ambala, a city and district of British India, 
in the Delhi divi.sion of the Punjab. The city is 3 m. E. of the 
river Ghaggar, 902 ft. above the sea. Pop. (1901), 78,638. It 
has a station on the North-Western railway (1077 m. N.W. of 
Calcutta), with a branch line to Kalka at the foot of the hills 
(39 m.), which was continued up to Simla in 1903. Umballa owes 
its importance to a large military cantonment which was first 
established in 1843, l^be headquarters of a cavalry brigade 
belonging to the Northern army. The cantonment, which 
lies 4 m. south-east of the native town, is well laid out with broad 
roads shaded by trees. It contains a church, a club-house, 
several hotels and English shops. 

The District op Umballa has an area of 1851 sq. m. With 
one small exception it consists of a level alluvial plain, sloping 
away gradually from the foot of the Himalayas, and lying between 
the rivers Jumna and Sutlej. These rivers do not materially 
aflect the district, which has a drainage system consisting of the 
numerous torrents which pour down from the hills. In the souiJi 
these torrents run in broad sandy beds scarcely below the surface 
of the country, and vary from 200 yds. to i m. in width, until, at 
a distance of 20 or 30 m. from the hills, they become compara- 
tively docile streams, with well-defined clay banks. Toward 
the north the torrents run in deep beds from the point where 
they debouch from the hilb; they also differ from the streams 
of the south in being free from sand. The principal of these 
northern streams is the Ghaggar, into which the minor streams 
empty themselves, some witlun and some beyond the limits of the 
district. Whatever surplus water of this river is not swallowed 
up by irrigation passes on through Patiala state and Sirsa, and 
is finally lost in the sands of Rajputana. The Ghaggar is the 
only perennial stream within the district, but dwindles to a tiny 
rivulet in the dry season, and disappears altogether beyond the 
border of the district. In 1901 the population was 815,880, 
showing a decrease of 5*6 % in the decile. The principal crops 
are wheat, maize, pulse, millets, rice, cotton and some sugir- 
cane. There are factories for ginning and pressing cotton, and 
also for grinding wheat. Two opposite comers of the district are 
watered by the Sirhind and the Eastern Jumna canals. A por- 
tion is crossed by the main line of tiie North-Western railway 
and by the Delhi-Umballa-Kalka railway, which have their 
junction at Umballa city. Umballa is one of the territories 
previously held by numerous Sikh sirdars, which were attacked 
by Ranjit Singh during one of his marauding expeditions. This 
caused the movement of British troops in 1809 which resulted 
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in the treaty with Ranjit Singh, by which he was required 
to withdraw his army frcmi the left bank of the Sutlej and to 
relinquish his recent conquests in Sirhind. In June 1849, 
after the second Sikh War had brought the Punjab under 
British rule, the chiefs were deprived of all sovereign power and 
the district took practically its modem form. In March 1869 
a grand durbar was held at Umballa on the occasion of the visit 
of the amir Shere Ali. 

UMBELLIFERAE, in botany, an order of polypetalous Di- 
cotyledons belonging to the series Umbelliflorae, which includes 
also the orders Araliaceae (ivy family) and Comaceae (dogwood 
family). It contains 180 genera with about 1400 species, occur- 
ring in all parts of the world but chiefly in north temperate 
regions. It is well represented in the British flora by 35 genera. 
The plants are annual or perennial herbs, rarely shrubby 
sometimes in Bupleurum^ with generally a very characteristic 
habit, namely stout erect stems with hollow internodes, 
alternate pinnately compound exstipulate sheathing leaves and 
compound umbels of small, generally white, flowers. 



Fig. 1. —Perfoliate leaf of a 
species of hare's-ear (Buplcu^ 
mm fotundi folium). The two 
lobes at the base of the leaf 
are united, so that the stalk 
appears to come through the 
leai. 


An example of an annual is the common fool's parsley, Acthusa 
Cynapium ; carrot (Daucus Carota) is a biennial ; others are perennial, 

persisting by means of tubers or 
rhizomes — such are hogweed {Her- 
acleum), Angelica, Peucedanum, and 
others. Some genera have a creeping 
stem as in Hydrocotyle (pennywort), 
a small herb with a creeping filiform 
stem and, in the British species, 
entire leaves. Bupleurum has simple, 
entire, often perfoliate leaves (fig. i). 
Azorelia, a large genus in south 
temperate regions, has a peculiar 
caespitose habit, forming dense 
cushions often several feet in dia- 
meter and persisting for many 
years. Bryngium, represented in 
Britain by sea-holly {E, maritimum), 
is a large genus of rigid often glaucous 
herbs with spiny-toothed leaves, 
which ill some South American 
species with narrow parallel-veined 
blade and liroadly snealhing base 
recall those of a Monocotyledon such 
as Agave or Bromelia. In sanicle 
(Sanicula), Astrantia and others the leaves are palmatcly divided; 
and there is a great variety in the degree of division in the 
characteristic pinnate leaf, which varies from simply pinnate 
to a branching of the blade to the fifth or sixth order. 

There is also considerable variety in the development of the umbel, 
which is usually compound but sometimes simple, as gcneraJly in 
Hydrocotyle and Astrantia, rarely reduced to a single flower as in 
spi^ies of Hydrocotyle, In Eryngium the flower are crowded 
into dense heads subtended by a whorl of rigid bracts. A terminal 
flower is sometimes present as in carrot, where it is distinguishes.! 
by its form and dark colour. The presence or absence of bracts 
and their form when present afford useful diagnostic characters. 
When present at the base of the primary rays of the umbel they 
form the involucre, and the involucel when at the base of a partial 
umbel. In Astrantia the simple umbel is enveloped by a large, often 
coloured, involucre. 

The small cpigynous flowers are usually hermaphrodite and regular, 
with parts in fives. The sepals arc usually very small, often repre- 
sented only by teeth on the upper edge of the ovary; the petals are 
usually obovate or obcordate in shape, often with the tip indexed; 

the stamens have long slender filaments 
bent inwards in the bud but ultimately 
spreading; the two carpels are in the 
median plane; the two*celled ovary is sur- 
mounted by an epigynous glandular disk — 
the stylopodium— w: ich bears the two 
styles. Each ovary-cell contains a single 
pendulous anatropous ovule with a ventral 
raphe and a single integument. In the 
development of the flower the stamens 
appear first, followed by the t)etaJs, the 
sepals and the rudiments of the carpels in succession. The flowers 
are rendered conspicuons by being massed into more or le.ss dense 
flat-topped inflorescences. A resemblance to the rayed heads d 
Compositae is suggested in the frequently larger size of the flowers 
on the circumference of the umbel which are often sterile and zygo- 
morphic from the larger size of the outer petals. This arrangement 
allows a large number of flowers to be visited in a short time. 
The flowem are generally white, sometimes pink or yellow, very 
rarely blue; they are generally scented, but the whole plant has an 


0 


Fig. 2. — Dia^am of 
flower of Umbelliferae. 


odour from the general presence in the tissues of an ethereal oil or 
resin. The flower is widely open, the petals and stamens radiating 
from the central disk (fig. 3, d), on which 
honey is secreted, and is thus acces- 
sible to quite short-lipped flies. Cross- 
uoUination is rendered necessary by the 
nowers being generally markedly protor- 
androus; the stamens throughout the 
umbel have generally shed their pollen 
before the stigmas have begun to bo 
functional even in the outer flowers. 

The fruit is again very characteristic ; a 
schizcxiarp which splits down the septum 
to form two dry one-seeded mericarps 
which are at first attached to, or pen- 
dulous from, an entire or split central axis 
or carpophore (fig. 3). The form of the 
mericai^ affords valuable characters for 
distinguishing genera. On the outer surface 
of each are generally 5 ridges (primary 
ridges), between which are sometitnes 4 
secondary ridges; oil-cavities, vittan, are 
often present in tlie intervening furrows. 

The fruits are variously achipted for 
distribution; they arc sometimes thin and 
flat as in H^acltum, when they are easily 
earned by the wind, or, as in carrot, pro- 
vided with hooks. The seed contains a small 
embryo emlwdded in oily endosperm, 
which is usually cartilaginous in texture. 

The order is divided into 9 tribes de- 
pending on the form of the fruit, whether 
compressed, angled, grooved, constricted, 
drc., and the presence or absence of vittne. 

The 35 British genera include represen- 
tatives of 7 of the tribes. The following 
may be mentioned : Hydrocotyle (penny- 
wort), Eryngium (sea-holly), Sanicula 
(.sanicle), Conium (hemlock, q,v,), Smyr- 
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Fio. 3. — A, Pistil; B, 
Fruit of the Caraway 
(Canim Carui) ; en- 
larged. 

rf, epigynous disk; /, 
ovary; w, stigma; p, 
pedicel. In if the two 
carpels have 8cj)arated 
so a.s to form two meri- 
carps (m). I*art of the 
septum constitutes the 
carpophore (a). 


nium (Alexanders), Bupleurum (hare's-ear), Apium (celery, q.v,), 
Carum (caraway, q.v.), Conopodium or Bunium (earth-nut, q.v.), 
Myrrhis (Cicely), Cnuerophyllum fchexvil), Foeniculum (fennel, 
q,v,), Crithmum (samphire), Oenanine (water dropwort), Aethusa 



Fig. 4. — Water Dropwort, Oenanthe crocaia, with thickened root 
fibres, about half nat. size. 

I, Flower; 2 and 3, Side and front view of fruit; enlarged. 


(fooPs parsley q.v.), Angelica (q.v,), Peucedanum (hog's fennel, 
parsnip, j^.v.), Heracleum (nogweco), Daucus (carrot). Petroselinum 
sedivum is common parsley (^.t;.). 
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UMBER, a brown mineral pigment consisting of hydrated iron 
and manganese oxides. The hnely-powdered mineral is known 
as raw umber \ when calcined the beauty of the colour increases 
and the pigment is known as burnt umber. It was probably first 
obtained from Umbria in Italy^ but it occurs in many localities, 
notably in Cyprus {Turkey umber)) large quantities of English 
umber are mined in Devonshire and Cornwall. (See Figments.) 

UMBRA (Lat. for y shade or '' shadow **), in astronomy, the 
completely dark portion of the shadow of a heavenly body, filling 
the space within which the sun is entirely hidden. The body 
being supposed spherical, the umbra is a cone circumscribing 
both the sun and the body that casts the shadow. The term 
is also given to the interior and darkest part of a sunspot. (Sec 
Sun; Eclipse.) 

UMBRELLA, a portable folding protector from rain (Fr. 
parapluie)f the name parasol being given to the smaller and 
more fanciful article carried by ladies as a sunshade, and the 
en-tout-cas being available for both purposes. Primarily the 
umbrella {ombrella, Ital. dim. from Lat. umbra, shade) was a 
sunshade alone — its original home having been in hot, brilliant 
climates. In Eastern countries from the earliest times the 
umbrella w^as one of the insignia of royalty and power. On 
the sculptured remains of ancient Nineveh and Egypt there are 
representations of kings and sometimes of lesser potentates 
going in procession with an umbrella carried over their heads ; 
and throughout Asia the umbrella had, and still has, something 
of the same significance. The Mahratta princes of India had 
among their titles “ lord of the umbrella.’* In 1855 the king of 
Burma in addressing the governor-general of India termed 
himself **thc monarch who reigns over the great umbrella- 
wearing chiefs of the Eastern countries.” The baldachins 
erected over ecclesiastical chairs, altars and portals, and the 
canopies of thrones and pulpits, &c., are in their origin closely 
related to umbrellas, and have the same symbolic significance. 
In each of the basilican churches of Rome there still hangs a 
large umbrella. 

Among the Greeks and Romans the umbrella (o-ki^?, o-KiciSctov, 
umbraculum, umbella) was used by ladies, while the carrying of 
it by men was regarded as a sign of effeminacy. Probably in 
these southern climes it never went out of use, and allusions 
by Montaigne show that in his day its employment as a sun- 
shade was quite common in Italy. The umbrella was not 
unknown in England in the J7th century, and was already used 
as a rain protector. Michael Drayton, writing about the be- 
ginning of the 17th century, says, speaking of doves ; — 

And, like umbrellas, with their feathers 

Shield you in all sorts of weathers.'* 

Although it was the practice to keep an umbrella in the 
coffee-houses early in the i8th century, its use cannot have 
teen very familiar, for in 1752 Colonel Wolfe, writing from 
Paris, mentions the carrying of them there as a defence against 
both rain and sun, and wonders that they are not introduced 
into England. The traveller Jonas Hanway, who died in 1786, 
is credited with having been the first Englishman who habitually 
carried an umbrella. 

The umbrella, as at first used, was based on its Eastern prototype, 
and was a heavy, ungainly article which did not hold well together. 
It had a long handle, with ribs of whalebone or cane, very rarely of 
metal, and stretchers of cane. The jointing of the ribs and streteners 
to the stick and to each other was very rough and imperfect. 
The covering material consisted of oiled silk or cotton, heavy in 
substance, and liable to stick together in the folds. Gingham soon 
came to be substituted for the oiled cloth, and in 1848 William 
Sangster patented the use of alpaca as an umbrella covering material. 
One of the most notable inventions for combining lightness, strength 
and elasticity in the ribs of umbrellas was the “ Paragon ** rib 
patented by Samuel Fox in 1853. It is formed of a thin strip of 
steel rolled into a U or trough section, a form which gives great 
strength for the weight of metal. Umbrella silk is chiefly made at 
Lyons and Crefeld ; much of it is so loaded that it cuts readily at 
the folds. Textures of pure silk or of silk and alpaca mixed have 
better wear-resisting properties. 

UMBRIA (Ofxfipuci), the name of an ancient and a modem 
district of Italy. 


I. The ancient district was bounded in the period of the 
Roman supremacy by the Ager Gallicus (in a line with Ravenna) 
on the N., by Etruria (the Tiber) on the W., by the Sabine terri- 
tory on the S., and by Picenum on the E. The Via Flaminia 
passed up through it from Ocriculum to Ariminum ; along it 
fiiy the important towns of Narnia (Narni) Carsulae, Mevania 
(Bevagna), Forum Flaminii, Nuceria Camellaria (Nocera) and 
Forum Sempronii; and on the Adriatic coast Fanum Fortunae 
(Fano) and Pisaurum (Pesaro). To the east lay Interamna 
(Terni), Spoletium (Spoleto), Fulginium (Foligno— on a branch 
of the Via Flaminia which left the main road at Varina and 
rejoined it at Forum Flaminii), and the important town of 
Camcrinum on the side of the Apennines towards Picenum. On 
the side towards Etruria lay Ameria (Amelia) and Tuder (Todi), 
both on the direct road from Rome to Perusia,i Iguvium, which 
occupied a very advantageous position close to the main pass 
through the Apennines, and Hispellum (Spello). Not far off was 
Assisium (Assisi), whilst far to the north in the mountains lay 
Sarsina. Under the empire it formed the sixth region of Italy. 
In earlier times it embraced a far larger area. Herodotus 
(iv. 49) describes it as extending to the Alps, and the ireptohoi 
ascribed to Scylax (a treatise which embodies material of the 
4th century B.c. or earlier) makes Umbria conterminous with 
Samnium. Furthermore, place-names of undoubted Umbrian 
origin abound in Etruria and are also found in the Fo valley. 
Thus in the early days of Italian history Umbria may be taken 
as having extended over the greater part of northern and 
central Italy. 

The name Umbria is derived from the Umbri, one of the chief 
constituent stocks of the Italian nation. The origin and ethnic 
affinities of the Umbrians are still in some degree a matter of 
dispute, but their language proves them to have been an Aryan 
people closely allied with the Oscans and in a remoter de^ee 
with the Latins. Archaeological considerations further show with 
approximate certainty that the Umbri are to be identified 
with the creators of the Terramara and probably also of 
the Villanova {^.v.), culture in northern and central Italy, who 
at the beginning of the Bronze Age displaced the original 
Ligurian population by an invasion from the north-east. From 
the time and starting-point of their migrations, as well as from 
their type of culture, it may be provisionally inferred that the 
Umbrians were cognate with the Achaeans of prehistoric Greece. 
Pliny’s statement (iii. 13, 19) that they were the most ancient 
race of Italy may certainly be rejected. 

The process by which the Umbrians were deprived of their 
predominance in upper and central Italy and restricted to their 
confines of historic times cannot be traced in any detail. A 
tradition declares that their easternmost territory in the region 
of Ancona was wrested from them by the Picentes, a branch 
of the Sabine stock. It may also be conjectured that they 
were partly displaced in the valley of the Po by the Gaulish 
tribes which began to pour across the Alps from about 500 b.c. 
But their chief enemies were undoubtedly the Etruscans. 
These invaders, whose encroachments can be determined by 
archaeological evidence as proceeding from the western seaboard 
towards the north and east, and as lasting from about 700 to 
500 B.C., eventually drove the Umbrians into that upland tract 
athwart the Apennines to which the name of Umbria belonged 
in historical times. In the course of this struggle the Etruscans 
are said to have captured 300 Umbrian towns. Nevertheless 
the Umbrian element of population does not seem to have been 
eradicated in the conquered districts. Strabo records a tradi- 
tion that the Umbrians recovered their ground in the plain 
of the Po at the expense of the Etruscans, and states that the 
colonies subsequently founded in this region by the Romans 
contained large Umbrian contingents. In Etruria proper the 
persistence of the Umbrian stock is indicated by the survival 
of numerous Umbrian place-names, and by the record of Um- 
brian soldiers taking part in Etruscan enterprises, e,g, the 

^ The geographers make this road go round by Vettona (mod. 
Bettona) between Tuder and Perusia, mstead of following the more 
direct modem line. 
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attack on Cumae in 524 b.c. Indeed it is not unlikely that the 
bulk of the population in Etruria continued to be of Umbrian 
origin, and that the Romanization of this countr>' was facilitated 
by the partial absorption of the Etruscan conquerors into the 
Umbrian multitude. 

Against the Romans the Umbrians never fought any wars of 
importance, a fact which may be explained partly by the remote- 
ness of their position^ but chiefly by the common hostility of the 
two nations to the Etruscans. After the downfall of the Etrus- 
can power they made a belated attempt to aid their Samnite 
kinsmen in their decisive struggle against Rome (308 b.c.); 
but their communications with Samnium were impeded by the 
foundation of a Roman fortress at Narnia (298 b.c.), and at 
the great battle of Sentinum (295 b.c.), which was fought in 
their own territory, the Umbrians are not reported to have 
lent the Samnites any substantial help. It is perhaps on account 
of this defection that in 200 B.c. they received from the Romans 
a portion of the Ager Gallicus reconquered from the Senonian 
Gauls. They offered no opposition to the construction of the 
Via Flaminia through the heart of their country, and in the 
Second Punic War withheld all assistance from ITannibal. 
In the Scxiial War (90-89 b.c.), they joined the rel)els tardily | 
and were among the first to make their peace with Rome. 
Henceforth the Umbrians no longer played an independent part 
in Italian history. 

The material prosperity of Umbria, in spite of its unfavour- 
able position for commercial intercourse, was relatively great, 
owing to the fertility of the numerous small valleys which in- 
tersect the A Pennine system in this region. The chief products 
of the soil w^ere olives, vines and spelt ; the uplands harboured the 
choicest boars of Italy. In Pliny’s time there still existed in 
Umbria 49 independent communities, and the abundance of 
inscriptions and the high proportion of recruits furnished to the 
imperial army attest its continued populousness. Among its 
most famous natives were the poets Plautus (b. at Sarsina) 
and Proi)ertius (b. at Assisi). 

Of the Umbrians’ political and municipal organization little 
is known. In addition to the city {toia) they seem to have had a 
larger territorial division in the iribus {trifu, acc.), as we gather 
from Livy (xxxi. 2, “per Umbriam quam tribuin Sapiniam 
vocant”; e.f. xxxiii. 37) ami from the Eugubine 'Fables (“ trifor 
Tar.sinates,” vi. B. 54). Ancient authors describe the Umbrians 
as leading effeminate lives, and as closely resembling their 
Etru.scan enemies in their habits (Theopompus, Frapn, 142; 
Pscudo-Seymnus, 366-368). It is almost certain that each race 
influenced and modified the other to a large extent. There 
is con(!lusive proof of strong Etruscan influences in ITmhria. 
For instance, they undoubtedly borrowed their alphabet and the 
art of writing from the Etruscans. Their writing ran from right 
to left. The alphabet consisted of nineteen letters. It had no 
separate symbols for 0 , G, Q; the aspirates and X were wanting; 
on the other hand, it possessed forms for Z and V, and had 
likewise the Etruscan } (8). It also had a symbol peculiar to 
itself for expressing the sound of palatal k when followed by 
either e or i. The fact that it is only in towns on the side next 
Etruria, e.g, Tuder and Iguvium, that a coinage is found indicates 
that they borrowed the art of minting from that quarter. The 
Umbrians counted their day from noon to noon. But whether 
they borrowed this likewise from the Etruscans we do not know 
(Pliny ii. 77). In their measuring of land they employed the 
vorsus, a measure common to them and the Oscans (Frontinus, 
De Limit, p. 30), 3.^ of which went to the Roman jugerum. 

See Strabo, bk. v.; T. E. Pcct. The Stone and Brome Affes of Italy 
and Sicily, pp. 492 510 (Oxford, 1909) ; B. V. Head, Hisforia 
numoYV.m (Oxford, 1S87); R. Nissen, Italische Landesltunde\ Bucheler. 
Vmhrica (1883); li, S, Conway, Italic Dialects, (M. O. 15 . (k) 

2. The modem territorial divi.sion is situated in the middle 
of the pcnin.sula, between Tuscany and the Marches on the N. 
and E., and Rome and the Abruzzi on the S. and VV., and com- 
prising the one province of Perugia, with an area of 3748 sq. m. ; 
pop. (1901), 675,352. Umbria and the two provinces of Ancona 
and Pesaro and Urbino taken together form an area slightly 
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more extensive than that of the sixth region of Augustus. The 
surface is mountainous, but affords good pasture, and there are 
numerous fertile valleys. Many treasures of art and architec- 
ture arc preserved, and Umbria is in this respect one of the most 
interesting regions of Italy (see Pkrogia). Modern Umbria 
formed down to i860 a part of the States of the Church. 

Two main liiU‘s of railway riiii through the territory'. That from 
iqorencc to Kome skirts the borders of the province on the west, 
running north and south, while the Rome- Ancona runs across the 
province from north-east to south-west. The cross communication 
is ^ivcii by three brancli lines. In tlie north a narrow gauge line 
from Avexzo to I'ossalo passes through Gubbio. Perugia, the capital 
of the pnw'ince, stands on the line from Terontola to FoUgno, while 
on the extreme south a line passing through Ricti and Aquila. and 
ultimately reaching Sulinona, starts from Terni on the Rome- 
Ancona line. (T. As.) 

UMFRAVILLE, the name of an English baronial family, 
derived from Amfreville in Normandy. Members of this family 
obtained lands in Northumberland, including Redesdale and 
Prudhoe, from the Norman kings, and a later member, Gilbert 
de Umfraville (d. 1245), married Matilda, daughter of Malcolm, 
carl of Angus, and ol)tained this Scottish earldom. (Albert’s 
.son, Gilbert, carl of Angus {c, 1244-1307), took part in the 
fighting between Henry 111 . and his barons, and in the Scottish 
expeditions of Edward 1 . His son, Robert, earl of Angus 
(1277-1325), was taken prisoner by the Scots at Bannockburn, 
but was soon released, though he was deprived of the 
earldom of Angus and of his Scottish estates. His son and 
heir, Gilbert de Umfraville (1310-1381), claimed the earldom, 
which he hoped to gain by helping Edward Raliol to win the 
Scottish crown, but he failed, and on his death without issue 
the greater part of his English estates passed to his niece, Eleanor, 
the wife of Sir Henry Tall)(>ys (d. 1370;, while others, including 
Redesdale, Ilarbottle and Otterhourne, came to his half-brother, 
Sir Thomas de Umfraville (d. 1386). Sir Thomas’s .son, another 
Sir Thomas dc Umfraville (1362 1391), left a son, Gilbert de 
Umfraville (1390-1421), who fought on the Scottish border and 
in France under his warlike uncle, Sir Robert de Umfratille 
(d. 1436). Although not related in blood he appears to have 
inherited the c.state.s in Lincolnshire of the Kyme family, and he 
wa^i generally known as the earl of Kyme, though the title was 
never properly conferred upon him. In 1415 he fouglit at Agin- 
court; he was afterwards sent as an ambassador to (’harles VI. 
of France, and arranged an alliance between the English 
I and the Burgundians. He was killed at the battle of Baug^ 

[ on the 22nd of March 1421. His heir was his uncle Sir Robert, 
who died on the 29th of January 1436, when the male line of 
the Umfraville family bt*(’ame extinct. The chronicler John 
llardyng was for many >cars in the service of Sir Robert, and 
in his Chronicle h(; eulogizes various members of the family. 

UMPIRE, the term used, like referee,” for aperson appointed 
by consent to settle disputes arising between opposing parties, 
and particularly one chosen to see that the rules of a game are 
obeyed. The word itself stands for the Middle English nompere 
or noumpercy “ a numpere ” becoming ” an umpire.” The 
earlier form represents the Old French nompere ^ nonpair, i,e, not 
equal, odd. The Latin impar, unequal, was similarly used in 
the sense of “ arbitrator.” 

UMRA KHAN, of Jandol((;. 1860-1903), a Pathan chief on the 
north-western frontier of India, who was chiefly reponsible for 
the Chitral Campaign of 1895. He was the younger son of the 
khan of Jandol ; but he killed his elder brother, seized the throne, 
and made himself a power on the frontier. In 1894 he held 
undisputed sway over almost the whole of Bajour, when his 
restless ambition caused h'm to interfere in the internal affairs 
of Chitral. He instigated Amir-ul-Mulk, a half-witted brother 
of the Chitral chief, to murder his brother Nizam-ul-Mulk, and 
then threw over the fratricide and supported the claims of his 
uncle Sher Afzul to the throne. The government of India 
intervened and ordered Umra Khan to leave Chitral. When 
he refused, the Chitral Expedition was despatched (sec Chttral); 
Umra Khan was driven into exile in Afglmnistan, and died there 
in 1903. 
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UNAO, a town and district of British India, in the Lucknow 
division of the United Provinces. The town is lo m. N.E. of 
Cawnpore, on the Oudh & Rohilkhand railway. Pop. (1901)^ 

The District of Unao has an area of 1 792 sq. m. It consists 
of a flat alluvia] plain, lying north of the Ganges. Rich and fertile 
tracts, studded with groves, alternate with stretches of waste 
land and plains of barren M.var, the whole being intcirsected by 
small streams, used for irrigation. The Ganges is the only navig- 
able river in the district, while the Sai form.s its north-eastern 
boundary. The temperature varies from about 75"* to 103° 
in the hot season and from 46® to 79® in the cold season. The 
annual rainfall averages about 35 in. Pop. (1901), 976,639, 
showing an increase of 2*4% in the decade. The principal 
crops are barley, wheat, pulses, rice and millets, with some 
cotton, sugar-cane and poppy. The district is crossed by the 
main line of the Oudh & Rohilkhand railway. 

During the Mutiny of 1857-58 Unao was the scene of several 
severe engagements between General Havelock’s little army 
and the rebels on his march to relieve Lucknow. On the 
death of Raja Ja.sa Singh, one of the leading rebels, and the 
capture of his two sons, the family estates were confiscated, 
and the villages either restored to their former owners or given 
to other landholders for their loyalty. 

See Unao District Gazetteer (Allahabad, 1903). 

UNCLE, the brother of a person’s father or mother, also the 
husband of one’s aunt (i.c. the sister of a father or mother). 
The French ortcle, which appears in Anglo-]^Ycn(‘h as uncles comes 
from a Late Latin unculus, a shortened form of the Latin avun- 
culus, a maternal uncle, the brother of one's mother. The word 
is a diminutive of avus, grandfather. The T.atin for a paternal 
uncle is patruus. “ Aunt ” comes through the Old French aunte, 
ante^ corrupted into the modern tante, from Latin ami la ^ a father’s 
sister, a paternal aunt, the maternal aunt being called niaiertera. 

UNCTION (Lat. unctio, anointing, unf>ere, unguere, to smear 
with ointment, to anoint ; cf. “ ointment,” 0 . Fr. oignement, from 
oigyter, mod. oindre, to anoint), the act of pouring, or rubbing 
oil, ointment or salve over or on to a person or object. The 
term is particularly used of the ceremonial practice of anointing 
with ofl or unguents (see Anointing). The sacrament of the 
anointing of the sick in the Roman Church is treated under 
Extreme Unction, The use of the term for religious fervour 
in speech has degenerated into its common meaning of exag- 
gerated sentiment. 

UNDER-CROFT, in architecture, a synonym for crypt (q,v.), 
a vaulted chamber under ground. 

UNDERWRITER, one who insures ships and their cargoes 
from I0.SS and damage, so called from his writing his name under 
the documenil or policy of insurance. A request to an under- 
writer to insure Is termed the offering of a ” risk,” and the 
word risk in marine insurance is equivalent to the liability of 
an underwriter under a contract. When the risk is divided up 
amo^ several underwriters, each signs his name individually, 
putting opposite thereto the amount for which he accepts 
liability. Each signature has the effect of making a separate 
contract, in the terms of the policy, for the amount set opposite 
the name of the underwriter. (See Insurance : Marine.) 

UNEMPLOYMENT, a mod^ term for the state of being 
unemployed among the working-classes. The social question 
involved is intimately bound up with that of relief of the poor, 
and its earlier history is outlined in the article Charity and 
Charities. It is more particularly within the 20th century 
that the problem of unemployment has become specially 
insistent, not by reason of its greater intensity — for it is open 
to considerable doubt whether, comparatively speaking, there 
was not more imemployment in the organized industrial com- 
munities of the early middle ages — but because the greater 
facilities for publicity, the growth of industrial democracy, the 
more scientific methods applied to the solution of economic 
questions, the larger humanitarian spirit of the times all demand 
that remedies differing considerably from those of the past 
should at least be tried. In most civilized countries attempts 


have been made to solve this or that particular phase of the 
problem by improved methods. There Ls, however, always a 
great difficulty in knowing the extent of unemployment even 
in any one particular country. No census has ever been 
taken in any country of those of the whole population who 
were employed and unemployed on any particular day, and 
even if it were possible to take such a census modern conditions 
of industry might render its results valueless almost imme- 
diately after. It would be complic.ated, too, by liaving of 
necessity to include the shiftless and unemployable sections 
of the population, as well as those on the borderlaiid of employ- 
ment (those who are worth some sort of wage in times of pres- 
sure), while at the same time it would be necessary, to make 
the census of practical value, to obtain returns of the demand 
for labour, in order to value the true character of the supply. 
Such statistics are obtainable possibly only in theory, but 
every country makes an endeavour to obtain statistics of a 
sort. In England the board of trade, for example, has com- 
piled valuable memoranda on the percentages of unemployment 
in the more important trade union groups of trades, which may 
be taken as a measure of unemployment in the more highly 
organized industries; while other memoranda throwing light 
on the subje(Jt deal witli the amount of time lost by workpeople 
through want of employment and other causes; with cyclical 
trade depressions; the extent to which female labour has dis- 
placed adult male labour of late years; seasonal industries 
and industries carried on by aisual labour; emigration and 
immigration, &c., all inumately bound up with the study of 
the problem. The statistics issued by the labour bureaus of 
many of the states in the United States are of considerable value, 
in particular, those of Massachu.sctts, New Jersey, New York, 
Connecticut and Wisconsin. Germany, P'rance and Belgium 
also publish statistics, but like the figures of other countries, 
they far from represent the actual state of unemployment. 

The actual causes of unemployment in any one country will 
always remain to a certain extent controversial, as will the 
comparative weight to be assigned to each uiusc. Putting 
aside the much disputed theories of economists as to the causes 
of cyclical depressions of trade, there are certain well-observed 
facts which present themselves in connexion with the question 
of unemployment, and to ca('h one of them some contributory 
portion of blame may be assigned. These facts cmnot 
may be classified as (a) those over which the worker Un^mptoy^ 
has no control, and (h) those which may be said 
to lie in the worker himstilf. Some of those under (a), of 
which it is impossible to give more than the more obvious 
examples, have, of course, been operating, especially in the 
United Kingdom, sometimes potently, sometimes slowly and 
almost unnoticed, over a long range of years. They are seasonal 
industries and industries carried on by casual labour. There 
are many industries affected by certain states of the weather or 
by the changes of the seasons, as the building and allied trades, 
the furriers’ trade, confectionery trades, &c. But more impor- 
tant are those industries which depend largely in times of 
pressure on casual and unskilled labour, such as port and 
riverside work of all kinds, construction works, and to a certain 
extent the iron and steel industries. Then there are a number 
of skilled trades which have about them continually a fringe 
of casual labour^ for which employment is very intermittent. 

To quote from the report of the British Royal Commission 
on the Poor Laws (1909) : — 

“ The class of under-employed includes not merely the whole 
of the men in such occupations as dock and wharf labour and market 
porters, and a waxing and waning share of the lower grades of the 
building operations, but also a very extensive fringe of men more or 
less attached to particular industries, and working at them only by 
way of brief and casual jobs. “ To go in ” for one half-day, one day, 
two, three, four or five days out of the five and a half i.s common to 
bootmaking, coopering, galvanizing, tank-making, oil pressing, 
sugar boiling, piano-making, as it is to dock-labouring, stevedoring, 
crane-lifting, building. Some trades, like that of the London bakers, 
regularly employ more men on one or two days of the week than 
on others. In London a large body of men is always required for 
the Friday night baking when the work in preparation for Saturday 
and Sunday is, we are told, exceedingly heavy. The usual hours of 
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working are fifteen or sixteen instead of the t^ ol other nights and 
twice as many men arc recjuired. These Friday night men, many 
hundreds in number, pick up odd jobs tlie rest oi the week. At the 
factory gates every night during the week, a number of men are 
aJways hanging about ready to be taken on in an emergency, or to 
fill the place of any man who, according to a very common custom, 
lias '* taken a night of!."' In busy marketing neighlxmrhoods, a 
whole class of butchers' assistants are en£[aged only for Fridays and 
Saturdays. Analogous arrangements exist in many other trades. 
Moreover, in every trade there are men whom the employer takes 
on only when he has a sudden and temporary press of business, 
'they may be the " glut men " of the customs cfepartment or the 
Christmas hands of the post office. Every tramway undertaking^ 
municipal or commercial, has its reserve of extra drivers, conductors, 
yard-men, washers, &c., who get a day's work now and then when 
they are wanted. At Liver|>ool, and indeed in all large towns, there 
is a whole class of casual carmen, who are taken on for the job as 
required." 

Then there are the accidental circumstances which inciden- 
tally produce unemployment, such as the displacement of 
labour by the progress of invention and improvement. The 
example of the distress brought upon the hand-loom weavers 
by the invention of the power-loom is only one of many, but 
the process is continually going on. The change, for example, 
from horse carriages to motor cars has brought much unem- 
ployment in its train. Then there is the unemployment due 
to decaying or declining trades, brought about through a 
persistent falling off of the demand, or through some change 
of process or of fashion; the removal of an industry from one 
pliice to another, the displacement of adult labour by that 
of women and boys, the continuous migration of unskilled 
labour from the country to the towns, and the depression in 
general trade caused by the occurrence of something unfore- 
seen, as war. Then too, there are to he added the numberlcius 
frictions of industrial life, all contributing their quota to un- 
en;ploymcnt, such as the bankruptcy of an employer, changes 
in management, the ar])itrariness of a foreman, &c. There 
are also wluit may be termed the political causes of unemploy- 
ment, which depend on the coran>ercial policy of the nation, 
in .so far as it adopts Free Trade or Protection. 

Recognizing the existence of the problem of unemployment, 
and putting aside the possibility of knowing exactly its extent, 
Remtdiea liavc to consider the remedies which have been 
for Uaenf advanced for it.s solution. These may be classified 
phjmtat, temporary and permanent. Temporary expe- 
dients, whether in the nature of voluntary relief by 
individuals or organized soewties, or on the larger scale of 
muni(’ipal or state organized relief work.s, more properly fall 
under the description of charity (see Chakity and Charities). 
Two particular method.s of p<?rmancnt remedy, however, are 
especially favoured. The first of these Is the establishment 
of a system of labour ext'hangcs, national in character if pos- 
sible, by which it is claimed that machinery would at once he 
set in motion for assisting that mobility which is so effective 
for the proper utilization of labour and which, even with the 
modem facilities for travel, labour so lacks at the present 
time. Labour exchanges would also, it is argued, 
Bx^mgep. fi^cilitate the collection of data for the enumeration 
and classification of the unemployed. Labour 
exchanges have been long established in Germany. “ There 
is a network of labour exchanges of various types. The 
most important ... are the public and municipal exchange.**. 
There are over 200 such, among the 700 odd exchanges, filling 
now 150,000 places a month, which report regularly to the 
imperial statistical officer. Practically there is a public 
general exchange in every town of over 50,000 inhabitants, and 
in a very large proportion of the .smaller towns. Most of the 
public labour exchanges date from 1894 to 1896 or received a 
fresh impulse then ” (Report of Commission on Poor Laws, 
1909). The causes of the success of the German system of 
labour exchanges^ are attributed by the Poor Law Commis- 
sioners to (a) the high standing given to the movement by the 

^ The German ayslenx ol labour exchanges is exhaustively dealt 
with in Report to the Beard of Trade on Af^encies and Methods for 
Dealing with the Unemployed in certain Foreign Countries, by D. F. 
SeVtoaa ( 1904 ). ' 
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advocacy and practical assistance of alil piublic authorities^ 
town councils, state governments, imperial government, &c.; 
(b) the association through combined committees of employers 
and employees in the management of the exchanges; (c) the 
unequivocal character of tlie exchanges as industrial and not 
relief institutions; (d) the excellent arranjjements for the 
use of telephonic, telegraphic and postal facilities by the ex- 
changes, and (e) the preferential railway fares for men sent 
to a situation. 

An attempt was made in England to .start labour exchanges 
by the Labour Bureaux (London) Act 1902, which gave metro- 
politan boroughs power to establish and maintain bureaux, 

I to be paid for out of the general rate. Before this act, however, 
certain municipalities here and there had made experiments 
in the way of exchanges, but they wci'c never very successful, 
for they had no knowledge of what they intended to do; they 
were not properly staffed; they were hampered by bad rules; 
they were nearly all started in times of depression, exactly 
the wrong time to start a labour exchange, the time to start 
it being when trade is going up. The act of 1902 was a failure 
liecausc it merely permitted, and did not compel borough 
councils to establish bureaux, and consequently only a very 
small part of the metropolis was covered, and there was no 
interchange of ideas amongst tho.se established. However, 
a fresh attempt was made to establish exchanges over a greater 
part of the United Kingdom by the Labour Exdianges Act 
T909. The Labour Exchanges Act defines a labour exchange 
as any office or place used for the purpose of collecting and 
furnishing information, cither by the keeping of registers or 
otherwise, re.specting employers who desire to engage work- 
people and workpeople who seek engagement or employment. 
The act gave the l)oard of trade power to establish and maintain 
labour exchanges in such places as they might think fit, and 
to collect and furnish information to employers and work- 
people. An important provision of the act was the authoriza- 
tion of advances by way of loan towards meeting the expenses 
of workpeople travelling to places where employment is found 
for them tiirough a labour exchange. The regulations of the 
exchanges provide that no person shall suffer any disqualifi- 
cation or be otherwise prejudiced on acc^ount of refusing to 
accept employment found for him through a labour exchange 
where the ground of refusal is that a trade dispute which affects 
his trade exists, or that the wages offered are lower than those 
curn?nt in the track; in the district where tJie employment is 
found. The act also empowers the Board of Trade to establish 
advissory committei^s in connexion with the exchanges and 
I imposes penalities for making false statements for the purpose 
of obtaining employment or procuring wcjrkpeople. For the 
ciirrying out of the act the whole of the United Kingdom was 
1 mapped out into divisions, with a divisional inspector at the 
! liead of each. In all the rot>re impoartani towas of each cHvifiion 
exchanges were established, classified according to the popula- 
tion of the town. All the exchanges arc in telephonic coxn- 
municatiem cither with each other or with a divisional clearing- 
house, the divisional clearing-house in turn being in com- 
munication with a central clearing-hoo.se m London. The 
advantage of the English .system of labour exchanges will 
be found in the fact that it is a national system, with the sup- 
p)rt of the state behind it. Unless, as has been proposed, 
it is made compulsory in all large trades, rrmch of ks success 
win depend on the patronage extended to it by employers, 
which in its turn must be justified by the efficiency of the stirvicc 
rendered. Patronage by government and municipal authori- 
ties, while making an imposing addition to the returns of 
situations found, will not necessarily be an effective guarantee 
that the true objects of the exchanges are being fulfilled. 

The German labour registries are of seven principal types ; the 
private registry office, maintained by ordinary agtfftts for purpo>:es 
of gain, axvl occupying itself chiefly with the pladog of domestic 
servants; the travellers' homes and rehef stations, which enckavour 
ti> find situations for their inmates — ^eir success is not great, as 
the better elements o£ the labouring dasses avoid them; trade union 
registries maintained by trade unions to assist their xnembeis in 
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obtaining employment; gild labour registries or associations of 
employers (mainly small employers) for the promotion of the in- 
terests of the trade in wliich they are engaged; agricultural labour 
registries maintained in diflcrcnt parts of Germany by the cliambers 
oi agriculture; employers* labour registries, established as a counter- 
move against the trade union registries — they arc chiefly in indus- 
irie^s employing large capital, particularly the metal industries; 
and public labour registries, established cither by voluntary associa- 
tions or by municipalities. These latter have been very successful 
and have provided the model for the English registries. In Austria 
labour registric?s have also been established t)n tlic German model 
by many district and municipal authorities, those of Vienna and 
Prague being especially successful. Switzerland has a few registries 
established by public authorities, notably those at Basel, Berne, 
Schaffhausen and Zurich. In Belgium tliere are a considerable 
number of public registries, some established by associations, some 
philanthropic, some political, some organized by employers, some 
by employees, some jointly by employers and employed. Some of 
these registries are in receipt of subventions granted by municipali- 
ties, while in a few cases the municipalities themselves have started 
registries. In France labour registries are of many types. There 
are the ordinary registry ofHces, carried on for gain, and requiring a 
licence from the municipal authorities. They are very numerous, 
and according to returns to the French Labour Department fill 
over 1,000,000 situations yearly in various occupations. There are 
also registries maintained by trade gilds, by individual trade unions, 
l)y a number of trade unions jointly, by joint associations of 
employers and employed, by associations of employers, by friendly 
societies, by philanthropic institutions and by municipalities. 
These last are being rajiidly increased, and will without doubt 
eventually stmersede all the others. In the lJnit<‘d States the states 
of Colorado, Connecticut, Illinois, Kansas, Maryland, Massachusetts, 
Micliigan, Minnesota, Mis.souri, Nebra.ska, Ohio, West Virginia and 
Wisconsin have established free public employment offices, and in 
many of the other states the private registries are under .strict 
supervision and licensing. 

The second permanent remedy i.s that of in.surance against 
unemployment. Certain schemes have been tried in Switzer- 
ittBurMuee notably the voluntary municipal scheme of 

rngmlMt Berne, the compulsory municipal scheme of St Gall 
UBBtnpioy and a trade union scheme at Basel,’ while there is 
in Germany a .system of insurance against sickness, 
accident and incapacity (see Germany). Much attention 
has Ijcen devoted in England to the possibilities of insurance? 
against unemployment, Jincl in iqio a scheme was being worked 
out by the government with a view to its discii.ssion by parlia- 
ment in 191 X. The lines on which such a scheme must work 
were clearly laid down by Sir H. Lk'wellyn Smith, the permanent 
.secretary to the board of trade, in his presidential address 
to the Economic Science and Statistics section of the British 
Association at Sheffield in September 1910. 

"The crucial question from a practical point of view/* said 
Sir H. Llewellyn Smith, “ is whether it is possiWe to devise a scheme 
of insurance which, while nominally covering unemployment due 
to all causes other than those which can be definitely excluded, 
shall automatically discriminate as between the classes of unemploy- 
ment for which insurance is or is not an appropriate reiiu*<ly. Wv 
can advance a step towards answering this crucial question by enu- 
merating .some of the essential characteristics of any unemployment 
insurance scheme which seem to follow directly or by necessary 
implication from the conditions of the problem as here laid down. 

The .scheme must be compuLsory; otherwise the bad personal 
risks against which we must always be on our guard would be certain 
to predominate. 

‘'2. The scheme must be contributory, for only by exacting 
rigorously as a necessary qualification for benefit that a sufficient 
number of weeks* contribution shall have been paid by each recipient 
can we twssibly hope to put limits on the cxciq^tionally bad risKs. 

" 3. with the same object in view there must 1 h? a maximum 
limit to the amount of benefit which can be drawn, Ixith absolutely 
and in relation to the amount of contribution paid ; or, in other words, 
we must in some way or other secure that tne number of w'eeks for 
which a workman contributes should bear some relation to his claim 
upcm the fund. Armed with this double weapon of a maximum 
limit to l>enefit and of a minimum contribution, the operation of 
the scheme itself will automatically exclude the loafer. 

** 4. The scheme must avoid encouraging unemployment, and 
for this puipose it is essential that the rate of unemployment 
benefit payable shall be relatively low. It would Ih? fatal to any 

* For a detailed description of these schemes sec G. Schanz, 
^ur Frage der Arbetislosen-Versicheruttg (Bamberg, 1893); Neue 
Beitrage zur Frage der Arhettslosev-Versicherung (Berlin, 1897); and 
Dritter Beitrag zitr Frage der Arbeitslosen-Versicherung und der 
Bekdmpfung der Arbeitslosigkeit (Berlin, 1901), 


scheme to offer compensation for unemployment at a rate approxi- 
mating to that of ordinary wages. 

“ 5. For the same n^ason it is essential to enlist the interest of all 
those engaged in the insured trades, whether as employers or as 
workmen, in reducing unemployment, by associating them with 
the scheme both as regards contribution and management. 

** (). As it appears on examination that .some trades are more 
suitable to be dealt with by insurance than others, either because 
the unemployment in these trades contains a large insurable element, 
or because it takes the form of total discharge rather than short 
time, or for other reasons, it follows that, for the scheme to have 
the best chance of success, it should be based upon the trade group, 
and .should at the outset be partial in operation. 

“ 7. The group of trades to which the scheme is to be applied 
must, however, be a large one, and must extend throughout the 
United Kingdom, as it is essential that industrial mobility as between 
occupations and districts should not be unduly check^. 

“ 8. A state subvention and guarantee will be necessary, in addi- 
tion to contributions from the tmdes affected, in order to give the 
necessary stability and security, and also in order to justify the 
amount of state control that will bc^ necessary. 

“ 9. The scheme must aim at encouraging the regular employer 
and workman, and discriminating against casual engagements. 
Otherwise it will be subject to the criticism of placing an undue 
burden on the regular for the benefit of the irregular members of 
the trade. 

" 10. The scheme must not act as a discouragement to voluntary 
provision for unemployment, and for that purpose .some well-devised 
plan of co-op(Tation is e.ssential between tlie state organization 
and the voluntary associations wliich at jirosent provide un- 
employed benefit for their ineinbers. Our analysis, therefore, leads 
us step by stej) to the contemplation of a national contributory 
scheme of insurance, universal in its operation w'ithin the limits of 
a large group of trades - a group so far as possible self-contained 
and carefully selected as favourable for the experiment, the funds 
being derived from comjiiilsory contributions from all those engaged 
in these trades, with a subsidy and guarantee from the state, and tht* 
rules relating to benelit being so devised as to discriminate effectively 
against unemployment which is mainly due to personal defects, 
while? giving a substantial allowance to those whose unemployment 
results from industrinl causes bcyc)n(l the control of the individual. 
Is such a sche*mc practicable ? This is a question partly actuarial, 
partly administrative, and partly |)olitical. I may say that so far 
as can be judged from such data as exist (and those data are 
admittedly imi)erfcct and rest on a somewhat narrow basisl a sch(‘me 
framed on the lines I have indicated is actuarially i)Ossiblt*, at least 
for such a grouj) of trades as building, engineering and shipbuilding.'* 

In addition to in.surance against unemployment by the 
state, there arc various voluntary associations, such as friendly 
s(xdetie.s and trade unions, which make a feature of grants 
to their members when out of employment. 

In September iqio the first International Conferencx; on 
Unemployment was convened in Paris, the .subjects of statistics 
of unemployment, labour registries and state in.surance being 
the chief topicr.. The outcome of the conference was the 
formation of a society to study all phase.s of the problem, and 
to keep in touch with public and private bodies and the various 
governments. 

Autiiokitiks. — Report of Royal Commission on Labour (1894); 
Report of HoUvSc of Commons Committee on Distress from Want of 
Employment (1893); Report of Royal Commission on Poor Laws 
(1900) ; Report of the Massachusetts Board to Investigate the Subject 
of the Unemployed. The following recent lx)()ks will be found 
useful: P. Alden, The Unemployed (1903); W. H. Bevc'ridge, Un- 
employment : A Problem of Industry (1909); N. B, Dearie, Problems 
of Unemployment in the London Building Trades (1909) ; J. A. Hobson, 
The Problem of the Unemployed (i9t)4) ; F. W. Lewis, State Insurance 
a Social and Industrial Need (1909); D. F. Schloss, Insurance 
Against Unemployment (1909); F. I. Taylor, A Bibliogrephv of 
Unemployment arid the Unemployed {igog), (T. A. I.) 

UNGAVA, an unorganized territory of the Dominion of 
Canada, including the north- we.stern side of the peninsula of 
Labrador bounded by Hudson Bay on the W. as far 
S. as East Main River; Hudson Strait and Ungava Bay on 
the N.; and with indefinite boundaries toward Quebec on 
the S., and the coast strip of Labrador belonging to New- 
foundland on the E. Tlie area is estimated at 354,961 sq. m. 
Ungava includes much of the lower portion of Labrador, with 
a rim of recent marine deposits along its western coast, but the 
interior has the usual character of low rocky hills of Archean 
rocks, especially granite and gneiss, with a long band of little 
disturbed iron-bearing rocl^, resembling the Animikie, or 
Upper Huronian of the Lake Superior region, near its eastern 
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side. Along Hudson Bay shore there is a strip of similar rocks, 
and a long row of small islands of the same age, with great 
sheets of trap or diabase forming the tops of the hills. The 
iron formation is widely spread. There is evidence that 
Ungava, like the rest of Labrador, has risen several hundred 
feet since the Ice Age, marine beaches being found up to 700 ft. 
on the Hudson Bay side; and it is interesting to find seals 
like those of the adjoining sea-coasts in the Seal Lakes 100 m. 
inland and 800 ft. above the present sea-level. Owing to its 
northerly position a large part of Ungava is treeless, and belongs 
to the barren grounds where caribou roam and feed on the so- 
aillcd caribou moss, a greyish lichen. 

UNGULATA, the name of an order of placental mammals 
in which the terminal joints of the toes arc usually encased 
in solid hoofs or covered with broad hoof-like nails, while 
the molar (and not unfrcquently some or all of the premolar) 
teeth have broad tuberculated crowns adapted for crushing 
vegetable substances. The teeth (when all arc present) are 
differentiated into the usual four series; and milk-teeth, not 
completely discarded till the full stature is attained, are in- 
variably developed. All the existing members of the group 
ar(* eminently adapted for a terrestrial life, and in the main 
for a vegetable diet. Though a few may in some circumstances 
kill living (Tcatures smaller than themselves for food, none 
arc habitually predaceous. In none of the existing, and in 
liiit few of the (ixtind types, are collar-bones, or (davicles, 
developed ; and the scaphoid and lunar bones of the carpus are 
separate. The typical ungulates are the members of the 
sub-orders Aktiodactyla and Perissodactyla {q.v.\ in both 
<:f which the bones of the foot articulate with each other by 
means of groovc-and- tongue joints, whence the name of Dip- 
larthra (equivalent to Ungulata Vera), which has been pro- 
posed for these two groups collectively, as distinct from the 
other representatives of the order. The remaining and less 
typical subordinal groups- sometimes ranked as orders by 
themselves — include among living animals the Proboscidea, or 
elephants, and the Ilyracoidea, or hyraxes, and among extinct 
groups the Amblypocla, Ancylopoda, Barypoda, Condylarthra, 
Litopterna and Toxodontia. The characteristics of these 
groups will be found under their respective headings, with 
the exception of the Barypoda and Condylarthra, for which sec 
Arsinoitherium and Piienacodii.s. 


In the great majority of tlie Subuncfulata the bones of the upper 
and lower rows of the wrist- joint, or carpus, retain the phmitiv'e 

or more typical relation to each 
other (.sec fig., and contrast 
with Perissodactyla, fig. i); 
the os magnum of the second 
row articulating mainly with 
the lunar of the first, or with 
the cuneiform, but not with 
the scaphoid. On the other 
hand in the Diplarthra, the 
group to which the vast 
majority of modern Ungulates 
belong, the second or lower 
row has been shifted altogether 
towards the inner side of the 
limb, so that the magnum is 
brought considerably into rela- 
tion with the scaphoid, and is 
entirely removed from the 
cuneiform, as in most existing 
mammals. 

In the typical Ungulata or 
Diplarthra, the feet are never 
plantigrade, and the functional 
toes do not exceed four — the 
inner digit being suppressed, 
at all events in all forms which 
have existed since the Early 
Eocene period. The os magnum 
of the carpus articulates freely 
with the scaphoid. The allan- 
tois is largely developed, and 
the placenta, so far as known, 
is nondcciduate, the chorionic villi being cither evenly diffused or 
collected in groups or cotyledons (in Pecora). The testes descend | 
into a scrotum. There is never an os penis. The uterus is j 
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bicornuate. The teats are usually few, and inguinal, but may be 
numerous and alxlominal (ius in Siiina), although they are never 
solely pectoral, 'fhe ct'rebral hemispheres in existing Ungulates 
arc well convoluted. (H. L.**) 

UNICORN (Lat. ufiicornis, for Or. /iovoxepwe, having one 
horn; Fr. licornc; Ital. alicorno), a fabulous beast, usually 
having the head and body of a horse, the hind legs of an ante- 
lope, the tail of a lion (sometimes horsc^s tail), sometimes the 
beard of a goat, and as its chief feature a long, sharp, twisted 
horn, similar to the narwhal's tu.sk, set in the middle of its 
forehead. The earliest description is that ot Ctesias, who 
{Indica opera, ed. Baehr, p. 354) states that there were in India 
white wild asses celebrated for their fleetness of foot, having 
on the forehead a horn a cubit and a half in length, coloured 
white, red and black; from the horn were made drinking 
cups which WTre a preventive of poisoning. Aristotle mentione 
{Hist. anim. ii. i ; Ih part, attim, iii. 2) two onc-horned animals, 
the oryx, a kind of antelope, and “ the so-called Indian ass.’' 
In Roman times Pliny {N.H. viii. 30; xi. 106) mentions the 
oryx, the Indian ass, and an Indian ox as one-horned; Aclian 
{De mt, anim. iii. 41; iv. 52), quoting Ctesias, adds that 
India produces also a onc-horned horse, and says (xvi. 20) 
that the Monoccros was sometimes called Carcazonon^ which 
may be a form of the Arabic CartaddHy meaning rhinocenw 
(sec Rev. W. Haughton, “ On the Unicorn of the Ancients,” 
in Annals and Mag. of Natural History for 1862, p. 363). Strabo 
(lib. XV.) say.s that in India there were one-horned horses with 
.stag-like heads. I’he origin of all these statements is probably 
to i)e found partly in the rhinoceros, which was well known 
to the ancients, and partly in the narwhal, specimens of the 
long tusk of which were probably brought home by travellers. 
The theory of a onc-horned oryx would probably be drawn 
from the reTnembran('e of a passing glimpse of an antelope in 
silhouette, or even of one which had broken one horn off short 
in fighting, and E. Schrader {Siizungsherichte d. kgl. preuss. 
Akad. zu Berliny 1892, p. 573 581, and pi. 5) traces the idea 
of a one-horned ox to the sculptures of Persepolis and other 
places, which Ctesias would probably liavc seen, in which the 
ox, represented in silhouette, has apparently only one horn. 
As India became better known, and it was realized that the 
unicorn was not found there, its place of abode was changed 
to Africa. 

Tlie medieval conception of the unicorn as possessing great 
strength and fierceness may have been partly due to the fact 
that in certain passages of the Old Testament {e.g. Num. xxiii. 
22] Deut. xxxiii. 17; Job xxxix. 9-10) the Hebrew word 
R'cm, now translated in the Revised Version ** wild ox,” was 
translated in the Septuagint fiovoMpm, in the Vulgate unicornis 
or rhinoceros, and in the Authorised Version ” unicorn,” though 
in Dcut. xxxiii. 17 it obviously refers to a two-horned animal. 
The early commentators applied to this beast the classical 
attributes of the fiavoKepm (e.g. Isidore xii. 2, 12 tells how the 
unicorn has been known to worst the elephant in combat). 
There is also the passage in Aelian xvi. 20 which says that 
though as a rule savage and quarrelsome, even with females, 
the unicorn at mating time becomes very gentle to his mate, 
which is supposed to have given rise to the medieval idea that 
the unicorn is subdued to gentleness at the sight of a virgin, 
and will come and lay his head in her lap, which is the only 
means by which he can be caught on account of his swiftness 
and ferocity. This story is illustrated in the tapestry figured 
in Plate II. Fig. 10 of Embroidery, also on Pisancllo’s medal 
of Cecilia Gonzaga (see J. de Foville, Pisanello et les medailleurs 
italiens, 1909, p. 40), on the reverse of which is a young girl 
with a unicorn lying by her side, the unicorn here being repre- 
sented as a beautiful long-haired goat, with tkc long horn in the 
middle of his brow. The idea was widely spread in the middle 
ages, and Lauchert (Gesckichte des Physiologic, 1889) gives 
instances of its allegorical use, as typical not only of Christ 
and the Virgin, but also of the softening influence of love upon 
rile fiercest of men, and a symbol of purity. As a decoration 
of drinking cups it symbolized the ancient belief in the efficacy 
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of the Tirricorn’s hom against poison, which m England remained 
even in the time of Charles 11. , though Sir E. Ray Lankcster 
{Science from an Easy Chair ^ London, 1910, p. 127) mentions 
that a cup made of rhinoceros horn was then handed over to 
the Royal Society for experiment, with the result of «ntirely 
disproving the superstition. In tlie court cxjrcmonial of France 
os late as 17-89 instruments of “ unicorn’s ’* horn were still used 
for testing the royal food for poison. So-called unicorns’ horns, 
or articles made of unicorn’s horn, have always been sought 
after as ‘^curiosities^’; some of them, like the cup mentioned 
above, were of rhinoceros born; others, like the horn seen at 
Windsor by Heutzner, a German traveller, in 1598 (see E. 
Phipson, AnimaHore of Shakespeare^ s Time^ p. 456), were prob- 
ably narwhals’ tusks. Another medieval legend about the 
Unicom is that when it stooped to drink from a p{)ol its horn, 
dipping into the water, purilied and rendered it sweet. The 
traditional rivalry of the lion and the unicorn, which is generally 
considered to date at earliest from the Union of England and 
Scotland, when the lion and the unicorn ap]?(!ared as the sup- 
porters of the royal arms, is referred to, curiously enough, in 
Spenser’s Faery Queenc^ ii. 5. 

In heraldry the unicorn was somclimes used as a device (see 
Heraldry, where two Enr^lish families aw enuineirated who used 
the uaicom on their arms), but more fitiqucnily as a supporter, 
and subsists to the j>rc«cnt (lay as tlie left-hand supporter of the 
royal arms. This |X)sition it assumed at the Union, the Scottish 
royal arms having pn^vio”:;!? b(‘<‘n supported by two unicorns. 
The origin ot these is unct'rtr- in. 'I'lie unicorn first appears {c, t.:|8o), 
as a single supporter, on two gold coins ol James HI. of Scotland, 
hence known as *' unicorns ” and " liall-uniecjms " (see Lindsay, 
Coinage of Scotland, pp. 1.^3 137 and jdatc xiii. figs. 22-27). It is 
represented in a sitting posture, having round its nt?ck a crown, to 
which is attached a chain and ring, and holding the .shield l)t?tween 
its front feel. Seton (Law and J^ractice 0/ Heraldry in Scotland, 
Edinburgh, 1803, p. 274. foot-note) suggests that the unicorn as a 
supporter may have been introduced into Scotland by the marriage 
ol James 1 . with Jane Beaufort, the B(N'ui forts as dukes ol Somerset 
having used it as such.^ However this may bo. the uni(X)rn Ixjcatne 
established by the end ol the 15th century. J. A. Smith in " Notes 
on Melno.se Abbey " (Procffedtngs of Society of Aniu/uaries of Scotland, 
li 237) describes a tabic dated 1 505 on which arc sculptured the royal 
arms supported by two unicorns. The royal arms are also sii])- 
ported by uniconrs on the (Jreat Seals of Scotland from the time of 
Queen Mary onwards (see Anderson, JHplomata .plate Ixxxviii, 

xc. xci.). At the Union, when the unicorn became a supporter 
ol the royal anus ])Oth of Enidand and Scotland, a royal crown was 
added on the head of the unicorn, in addition to tlie crown with 
Cham and ring round its neck (senr Great Seal of James T, and VI. 
Hi Anderson, pi xciii.), but this crown was removed after the 
Hanoverian succession. In England after the Union the unicorn 
became tlic lelt-hand supporter, but in Scotland, as late as i/iK*. 
it was still put on the right (Seton, p. 442), and Scotland displayecl 
great reluctance to alter this, or to remove tlie crown from the head 
01 the unicorn. Scion tells us how in 1853 a petition was made 
iL favour, among other things, ol retaining the crown on the unicorn, 
l>ut wiUiout suoces.s. The rule, however, that tin? unicorn is to be 
the left-hand supporter, uncrowned, is still sometimes ignored, and 
Scion states (1863) that in the case of seals, such as that of the 
board oil Manufactures, which bear the Scottisli arms alone, tihe 
two utiicorus are still kept as supporters. 

AuTHOKrrwss. — 'Phere arc many treatises on the unicorn and other 
fabuleus beasts, from the lOth century onwards. Of these, good 
bibliographies are given by DrexltT, s.v, Monoheras, in Rosener's 
Lexicon, and by Rev. W. Haughlon in Annals and Mag<azine of 
N atural History for 1802, p. 363, " On the Unicorn of tlw Ancients." 

(C. B. P.) 

Uniforms. The word “ uniform ” (Lat. unus, one, and 
iorma^ form), meaning adjectively homogeneous, is specifically 
u.sed as a substantive for the distinctive naval and military 
dress, which serves, in its various styles, to give homogeneity 
to the several services, regiments and rmiks. Although in 
ancient history we occasionally meet with uniformed soldiers, 
such a.s the white and crimson Spanish regiments of Hannibal^, 
It was not until the beginning of large standing armies that 
uniforms were introduced in modern times. Before this, armed 
bodies were of two sorts, n'tainers and mercenaries, and while 
the former often wore their master’s livery, the latter were 
dressed each according to his own taste or means, The absence 

' W’lUomimt, Regal Hernldry, p. 70, says that iik was also so used 
by A2KBt.‘ Boleyr. and by the earls of liertiqrfU ] 


of uniforms aocounljs veiy lai^cly for the significance attached 
to the colours and standards, which alone formed rallying points 
for the soldier and his comrades, and thus acquired the sacred 
character which they have since possessed. A man who left 
the colours wandered into the terrifying unknown, for there was 
nothing to distinguish friend and foe. Even if the generals 
had ordered the men to wear some improvised badge such as a 
.sprig of leaves, or the shirt outside the coat, such badges as 
liiose were easily lost or taken off. The next step in advance 
was a s(‘arf of uniform colour, such as it is supposed was worn 
by the “ green,” ” yellow ” and other similarly-named brigades 
the Swedish army under Gustavus Adolphus. This too was 
easily removed, as in the example of the squire who at Edgehill 
put on the orange scarf of the j)arliamentarians and with no 
more elaborate disguise succeeded in recapturing the lost royal 
standard from the hands of Essex’s own sejcretary. By this 
time, in France at least, the general character of the clothes and 
accoutrements to be worn on various occasions were strictly 
regulated by orders. But uniformity of clothing was not to be 
expected so long as the enlistment ” system prevailed and 
soldiers came and went, were taken in and dismissed, at the 
beginning and end of every campaign. The beginnings of 
uniform are therefore to be found in truly national armies, in 
the IndeLta of Gustavus, and ihc English armies of the Great 
Rebellion. In the earlier years of the latter, though the richer 
colonels uniformed their men (as, for instance, the marquess of 
Newcastle’s ” Whitecoats ” and the king’s own ” Bluecoats ”), 
the rustics and the citizens turned out for war in their ordinary 
rough clothes, donning armour and sword-belt. But in 1645 
the parliam<jnt raised an army “ all its own ” for permanent 
service, and the colonels became officials rather than pro- 
prietors. The “ new model ” was c othed in the civilian 
costume of the dat(^ — ample (X)at, waistcoat, breeches, stockings 
and shoes (in the case of cavalry, lx)ots) — but with tlie distinc- 
tive colour throughout the army of red and with regimental 
facings of various colours. The breeches were grey. Soon after- 
wards the helmet disappeared, and its place was taken by a 
grey broad-brimmed hat. From the coat was evolved the tunic 
of to-day, and the hat became the cocked hat of a later genera- 
tion, which has never altogether disappeared, and has indeed 
reverted to its original form in the now familiar slouch-hat.” 

J<'or service in Ireland the red coat w-as exchanged for one of 
russet colour, just as scarlet gave way to khaki for Indian 
service in the igth century. The cavalry, however, wore buff 
leather coats and armour long after the infantry had abandoncci 
them; the Austrians (s(;e Plate L, line 1, No. 2), on a(;(X)uttt of 
their Turkish wars, retained them longer tlian any. 

Thus the principle ever since followed — uniform coat and 
variegated facings* -was establishecL Little or nothing of 
sentiment led to this. By choice or convenience the majority 
of the corps out of which the new model was formed had come 
to be dressed in red, with facings according to the coksiel's 
taste, and it is a curious fact that in Austria sixty years after- 
wards events took the same course. The colonels there 
uniforming their men as they saw fit, had by tacit con.sent, 
probably to obtain “ wholesale ” prices, agreed upon a serv ice- 
able colour (pearl grey), and when in 1707 Prince Eugene 
procured the issue of uniform regulations, few line remanents 
had to be rcclothcd. The preferences of the colonel were 
exhibited in the colour of the facings (Plate 1., line 1, fig- 3 )- 
In France, as in. England and Austria, the cavalr}', as yet rather 
led by the wealthy classes than officered by the professional, 
was not uniformed upon an army system until after the in- 
fantry. But in t688 six-sevenths of the French cavalry was 
uniformed in light grey with red facings; and about half the 
dragoon regiments had red uniforms and blue facinf^. Louvois, 
in creating a standing army, had introduced an infantry uni- 
form as a necessary consequence. The native French regiments 
had light grey coats, tiie Swis.s red, tlwf German black and the 
Italian blue, with various facings. The French grey was 
probably decided upon, like the Austrian grey, as being a good 
‘^service ” colour, which could be cheaply manufactured (Plate I„ 
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line I, fig. 1). Both these greys, however, refined themselves 
in course of time into white. 

The hat and the long coat and breeches remained the uniform 
of line infantry almost everywhere up to the advent of the 
shako and the coatee about 1790-1820. The gradual evolution 
of these two garments, from the comfortable civilian clothes 
of 1690 to the stiff, precise military garments of 1790, can be 
traced in a few words. The brim of the felt hat was first looped 
up on one side for convenience, then, for appearance’ sake, on the 
other, and so became the three-cornered cocked hat, fringed 
with feathers, lace or braid, of Marlborough’s wars.^ Then 
came the fashion of looping up before and behind, which pro- 
duced the hat called the “ Khevenhiiller,” or the broadside-on 
cocked hat, Lastly, came the purely decorative, lace-looped 
“ fore-and-aft ” pattern, as worn in many states to-day. But 
before this came into vogue the cocked hat had practically dis- 
appeared from the ordinary ranks of all armies. It may he said 
that so long as the cocked hat survived in its simple, rank-and-file 
form, uniforms retained much of their looseness. Though the long 
skirts that rendered greatcoats unnecessary were looped back, 
and the ample cuffs of Marlborough’s time were becoming 
narrower until they were at last sewn down to the sleeve, yet 
the military costume was in all essentials the civil costume of the 
time— long coat, hat, sleeved waistcoat, brccc'hes and gaiters. 

But other influences were at work. The prin<!ipal wa.s the 
introduction into armies of Slavonic irregulars, which tended to 
restrict line infantry and cavalry to parade drill and to pitched 
battles in parade order. This, and their complete s(?paration 
from the civil i)opulation, stiffened their costume until it became 
“ soldierly.” Frederick the Great, indeed, (?ould not have 
developed the infantry fire power that he needed if his soldiers 
had had tight sleeves, but in his old age the evil of sacrificing 
comfort to smartness attained a height which, except in the 1820- 
1840 period, was never surpassed. The figure of a Prussian 
fusilier, Plate I. line i, No. 7 (in which by mistake a slung sword 
is shown) shows this process beginning. The stock has made 
its appearance, soon to stiffen into a cloth collar, under which, 
as if it were not already tight enough, another stock in due 
course came to be worn. The flapped cuffs, shown in the British 
figure No. 5, have become plain round cuffs, above which are 
embroidery stripes and buttons which at one time laced the 
flaps of the cuff together and now survive as the ” guard-stripe.” 
This may be called the first instance of the dummy adornments, 
which are so marked in modern full-dress uniforms. Similarly 
the former cloth turnback on the front of the coat has even in 
1756 been cut off, the buttons and embroidered loops that 
retained it being kept as decorations. 

Many of these specially military adornments were borrowed 
from the national costumes of the irregulars themselves. Their 
head-gear in particular drove out the cocked hat. The grena- 
dier cap, now a towering bearskin, was its first succe.ssful rival, 
the shako the next. The grenadier cap was, in the first in- 
stance, a limp conical cap (identical with the hussar cap), edged 
with fur and having a tassel at the end. Soon the fur became 
more prominent in the front, and the tail disappeared. Then 
the cloth mitre-cap (Plate I., line i, fig. 6) appeared. This was 
originally a field-service cap, with ear-flaps and sunshade. But 
it stiffened about 1775 into a fur cap of the same shape (with 
which s(mietime.s the old cloth tail is found), and this in turn 
evolved, through the fuller but still narrow and forward-pointing 
bearskin of Peninsular days, into the great fur cap of grenadiers 
and fusiliers of the pre.sent time. The mitre-shaped cloth cap 
survives in a few Russian and Prussian regiments. As early 
as 1755, as the Prussian figure shows, a conical leather cap with 
a large brass plate in front had come into existence. This held 
its ground for some time, and the grenadier cap of to-day in 
Russia and Prussia is a metal copy of the mitre field-service cap 
itself. A curious derivative of the low fur cap with a peak in 
front and a bag- tail behind worn by some 1 7th- and 18th-century 
grenadiers is the head-dress of the Rus.sian horse-grenadiers. 

' In the cavalry an iron-framed skull-cap was often worn under 
the cocked hat. 


The peak has become the helmet, the fur a ** sau.sage ” across 
the cap from ear to ear, and the back part of the helmet is 
covered by the bag- tail. 

Tlie Hungarian hussars introduced the jacket and the busby. 
The latter was originally a conical cap with fur edge, but the fur 
became higher until there was nothing left of the cap but the 
ornamental “ busby-bag ” of to-day. It would appear also as 
if the hussars brought the shako to western Europe. This is 
a conical, bell-topped, or cylindrical head-dress of stiff material, 
commonly leather. Its prototype, the tall cylindrical! cap 
of the 18th-century hussars, was lilted on one side and wound 
round with a very narrow bag-tail, the last few inches of which, 
adorned with a tassel, hung down. But the shako itself succeeded, 
as nothing else succeeded, in being accepted by line infantry 
and cavalry, and after passing through numerous forms it 
remains in every army to-day, either as a low rigid cap 
(Germany, England and Austria), a stiffened or limp kipi 
(France and Italy), or the flat-topped peaked cap which is the 
most common military head-dress of modem Europe. 

All these adjuncts came in the first place from the national 
costume of imported auxiliaries. So also did the lancer cap, 
which, originally the Polish czapka, wa.s a cylindrical cap, the 
upper part of which could be pushed up or down after the 
fashion of a bellows or accordion , with a square top. The original 
form is seen in Plate I., line 2, fig. 4, and the stiffened develop- 
ment of it in Plate 1., line 3, fig. i. The British lancer (:ap(Plate 
II., line T, No. 2) has still a full middle portion, but in Austria and 
German)’ this has dwindled to a very narrow neck (Plate II., line 
3, No. 6 ; PI -It t‘ I W, line i, No. 7 \ The line infantry and cavalry 
coat, full-skirled in the first in.stan('e, retained its original length 
until about 1 780, but from that lime onwards (probably in most 
cases in the interests of the colonel’s pocket) it becomes, little 
by little, shorter and scantier (Plate I., line 2, Nos. 2, 3, and 5^, 
until at last it is a ” coatee,” not as long as the pre.sent-day tunic 
(Plate I., line 2, Nos. 6 and 8), or a swallow-tailed coat (Plate I., 
line 3, figs. 1-3), This, of course, did away with protection 
afforded by the full skirt, and necessitated the introduction of 
the greatcoat, which even to-day in some teases is worn, without 
the tunic, over the ‘‘ vest ” that represents the sleeved wai.st- 
coat (Plate 11 . , line 2, No. 3), formerly worn under the long 
skirted (’oat. The white breeches and gaiters, retained to 
the last, gradually gave way to trousens and ankle boots in 
1 800- j 820. 

Meanwhile another form of head-dress, which waii purely 
military and owed nothing to Poland or Hungary, came into 
vogue. This was the helmet, which had di.sappcared from the 
infantry about 1650-1670. and the cavalry thirty years after- 
wards. It took two forms, ])Oth of which pos.sessed some of the 
characteristics of ancient Greek and Roman helmets. These 
were a small helmet with sau.sage-.shaped ornament from front 
to back, worn chiefly by British light dragoons and artillery 
(Plate I., line 2, fig. 7), and the lowering crested helmet worn by 
the French, British and Austrians. The French cuirassiers and 
dragoons (Plate L, line 2, No. 3) had, and still have, long liorse- 
hair tails dependent from the crest. The Austrian infantry 
helmet, worn with the white coat, similar to, but smaller than, 
that shown in Plate II., line 2, No. 5, had no ornament, but tiiic? 
British heavy cavalry helmet (Plate I., line 2, No. 8) re.sembfcd 
that of the French. To-day, besides the French, the Austrian 
dragoons and Italian heavy cavalry have this form of helmet 
(Plate 11 . , line 3, No. i, and Plate IV., line 2, No. 8). 

It has been said above that the coatee and the shako are the 
principal novelties in European military costumes of Napoleon’s 
time. To these should be added tlic replacement of the gaitcred 
breeches by trousers, and the adoption of hussar and lancer 
uniforms of ever-growing sumptuousness, in which the comfort 
that had originally belonged to these national irregular costumes 
was entirely sacrificed. After Waterloo, indeed, all traces of 
the old-fashioned coat di.sappcared, and, except for the doubtful 
gain of tight-fitting ” overalls,” the soldier was more .showy and 
worse off in comfort and convenience than ever before or si^e. 
One or two examples may be quoted. In George IV. ’s time 
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the coatees of the lifeguards were so tight that the men were 
unable to perform their sword exercise, and their crested helmet, 
surmounted by a “ sausage ornament, was so high that the 
swoid could not be raised for a downward blow. The total 
height of the lancer cap with its plume (Plate I., line 3, No. 1) was 
about an arm’s length, and prints exist showing British lancers 
in a cap of which the square top is very nearly as broad as the 
wearer s shoulders. The hussar furred pelisse, originally worn 
over a jacket (Plate I., line i, fig. 4), and so worn by the Austrians 
to-day, had become a magnificently embroidered and laced 
garment, always slung and never worn, and the old plain under- 
jacket had been loaded with buttons and lace, and differed from 
the pelisse only in the absenc'e of fur. It was the Restoration 
era, too, that delighted to decorate uniforms with sewn-down 
imitations of the skirt pockets, turn-back cuffs,&c.,of theold coat. 
This was, in short, the epoch of pure dandyism, and althougli 
some of its wdlder extravagances were abolished between 1830 
and 1850, enough still remained when the British army took the 
field in the Crimea to bring about a sudden and violent reaction, 
in which the slovenliest dress was accounted the best. The 
dress regulations of 1855 introduced the low “ Albert ” shako 
and the tunic, abolished the epaulette- an ornament which 
had grown in the i8lh century out of a shoulder-cord that kept 
the belts in place and was decorated at the outer end with a 
few loose strands or tassels of embroidery— and made other 
changes which, without bringing back uniform to its original 
roominess and comfort, destroyed not only the dandyism of 
George IV. ’s time, but also the chastened finery of the Early 
Victorian uniforms (Plate L, line 3, No. 7). 

The tunic, accompanied by a spiked helmet of burgonet 
shape, had been introduced in Prussia and Russia about 1835. 
Russia was too poor to allow extravagance in dress, and 
Russians, clothed as they generally were in their great coats, had 
little incentive to aim at futile splendour. Both countries, 
however, and France and Austria likewise, passed through a 
period of tight, if unadorned, uniforms, before Algeria, Italy, 
and similar experiences brought about the abandonment of the 
swallow-tailed coatee. The French adopted the tunic in 1853, 
the Austrians in 1856, and in both countries the shako became 
.<imaller and lighter. From about 1880, when the spiked helmet 
replaced the low shako in England, no radical changes were made 


ill full dress uniforms, except that the Russian army, aban- 
doning the German pattern uniforms formerly in vogue, adopted 
a national uniform which is simple, roomy, and exceedingly plain, 
even in full dress. In 1906-1909, however, this attempt to 
combine handsomeness and comfort was given up, full dresses 
being made more decorative, and light green-grey service 
dresses being introduced. Lastly, since the South African War 
and the development of infantry fire, the attempt to wear full 
dress uniform on active service has been practically given up. 
Great Britain first of all adopted the Indian khaki, and then a 
drab mixture for “ service dress,” and returned, after 150 years, 
to the civilian style of field dress, adopting the “ Norfolk jacket ** 
or shooting coat with spinal pleat and roomy pockets. Germany, 
Italy, the United States and other countries have followed suit, 
though each has chosen its own shade, and the shades vary from 
light grey blue in Italy to deep olive drab in the United States- 
The details of the present-day uniforms in the principal states 
arc given below. It might be stated, as a summary of modern 
uniforms, that Great Britain has most completely divorced 
service and lull dress, and that in consequence her full dress is 
handsomer and her service dress plainer than those of any other 
country. Whether, for European war at any rate, the oblitera- 
tion of regimental distinctions has not been carried too far, is 
open to question. The method adopted for the Italian infantry 
W’ould seem to give enough means of identification, without in- 
creasing visibility, and as this method was used by the British in 
the South African War, it will probably be revived in future wars^ 

Great Britain 

The full dress uniforms of the British service in 1910 had 
not undergone any radical chanf.;c since the army reorganiza- 
tion of 1S81, Many regiments had, however, resumed their 
original facings instc^ad of the white common to all non-royal 
English regiments in the last twenty years of the 19th century. 
But the Scottish regiments maintained their yellow or yellow-buff 
facings, and the single Irish regiment which is not " royal '* (the 
Connaught Hangers) its green. Rifie regiments had astrakhan 
Imsbics, resembling in shape enlarged " glengarry " caps, with 
plume and linos. Details in all corps have been changed, rendering 
the uniforms more handsome, Tn September 1910 it was announced 
that the cloth helmet would be replaced by a shako. 

Cavalry . — Household cavalry and dragoons wear singlc-brcastod 
tunics with gold buttons, cuffs pointed with Austrian knot collars 
and shoulder-straps of the facings colour and white pijang on the 

front and the 'kirt-flaps. The 
hous(?hold cavalry wear steel 
cuirasses in review order, and in 
undress tight-fitting jackets and 
blue red* .striped overalls. All 
wear steel or brass helmets, with 
drooping horsehair plumes, except 
the Scots Greys (and Dragoons), 
who have a grenadier bearskin 
with feather plume. All wc?ar blue 
pantaloons and jack boots, except 
the household cavalry, who m 
full dress wear while leather 
breeches and high jack boots, 
reaching above the knee. The 
stripes on the pantaloons arc 
yellow, (white in and and 6th 
Dragoon Guards], white belts' and 
slings. Sec Plate II.. line 1, 
figs. 4 and 9. 

Lancers (Plate II., line i, No. 
2) wear double-breasted tunics 
with gold buttons, and the front 
or " plastron,” the peculiar mark 
of the lancer, vanes in colour 
with the facings of the regiment. 
T.anccrs wear lancer caps (the 
Polish czapka) with orooping 
plumes. Pantuoons are blue, 
with yellow stripes (white in 
17th), boots as in the dragoons. 
Round the waist is a girdle of 
yellow and red, and the cap is 
secured to the collar of the tunic 
by yellow lines. 


' The ist Life Guards have a 
red line, the 2nd a blue line, in 
the pouch belt. 
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The undress cap is in all the above blue, with bands of various 
colours, amongst which the most noticeable is the white zigsag on 
a black background of the Scots Greys. 

Hussars (Plate I., line i, hgs. 1 and 3) wear a blue jacket, shorter 
than the ordinary tunic, braided with yellow or gold in front, 
along the back seams and on the collars and cutis, 'i'hcy have no 
shoulder-straps, lacings or waist-belt. The 3rd Hussars wear, how- 
ever, scarlet, and the 13th white, collars. The distinctive head-dress 
is the cylindrical busby with an upright feather plume, lines, and 
a busby-bag on the right side. The pantaloons are blue, ex('.ept for 
the nth Hussars, who wear crimson. Double striiKJs on the trousers, 
yellow (white, j 3th). The undress cap is a red peaked cap. Othcers' 
Hessian boots have gold edging and boss. 

Infantry , — The uniforms of the four Foot Guard regiments are 
distinguished by the cuffs, which have slashed flaps and buttons, 
by the blue shoulder-straps and by the embroidery patches on the 
collar, cuff-flaps and skirts, which arc analogous to the Garda- 
IMzen of continental armies. 'J'he only uniform which could be 
mistaken for it is the Royal Marine Light Infantry's (Plate IV. 
line 3, No. ii), which has also slashed flaps, but it has fewer and 
smaller embroidery patches and plain collars. All the Guard regi- 
ments wear scarlet tunics with blue collars, shoulder-straps and 
cuffs, bearskin caps, blue trousers with red piping (officers, red 
stripe). The regimental distinctions (Plate II., line 2, Nos. 3 and 
6) are ; Grenadiers — Buttons equally spaced, white plume, red 
cap-band. Coldstream — Buttons spaced in twos, red plume, white 
cap-band. Scots — Buttons in threes, no plume, diced red and 
white cap-hand. Irish — Buttons in fours, green |)lume, green cap- 
band. All wear in undre.ss the white jacket, which is the old sleeved 
waistcoat, and peaked cap. 

'I'hc uniforms of the line infantry may be classed as Line, Light, 
Fusilier, Rifle, Lowland and Highland Scottish. The tunic in the 
first three is red, with pointed cuffs and collars of the facings colour 
<bliie in Royal regiments, white in English and Welsh, yellow in 
Scottish, green in Irish, except where the older colours have been 
revive^l), red shoulder-straps, gold buttons and white piping, blue 
trousers with red piping. On the shoulder-strap in the case of the 
rank and file is the regimental title, on the collar the regimental 
badge. The line infantry have a dark blue helmet (Plate II., line 
2, No. 7), with brass spike and ornaments; the light infantry a dark 
green helmet of the same pattern;^ the fusiliers (Plate II.“, line 2, 
fig, 4) bear or racoon skin cap with hackle plume. In undress all 
ranks have a blue (green for light infantry) peaked cap, with a 
black (royal regiments, scarlet, non-royal Irish, green) band. The 
rifle regiments (Plate II., lino 2, No. 8) wear very dark green tunics 
and trousers without coloured cuffs or collars. In the King’s Royal 
Rifles the scarlet piping and collar form a conspicuous distinction. 
The head-dress of the rifle regiments is an astrakhan cap with plume 
(red and black, K.R.R. ; dark green and black, K.I.R. ; black. Rifle 
Brigade), in undress a dark green peaked cap. 

The Lowland and Highland Scottissh regiments wear a scarlet 
(Scottish Rifles, green) “ doublet " with gauntlet cuffs (Plate II., 
line 2, Nos. 2 and 10.) In undress Highland regiments wear the 
while jacket. Highland regiments wear tartan kilt and plaid and 
sporran (varying with the regiments), diced hose- tops and white 
spats; Lowland regiments (also Scottish Rifles, Highland 1 -ight 
Infantry, and all mounted officers) tartan trews. The head-dress of 
Highland regiments is a " feather bonnet "—a loose fur cap of 
peculiar shape with hackle. 'I'he Highland Light Infantry wear a 
small shako with a red and white diced band and l)«ill. Lowland 
regiments (except the Royal Scots Fu.silicrs) wear the Kilmarnock i 
bonnet (Plate IT., line 2, No. 2), The Scottish Rifles have a shako 
with black drooping plume. The undress cap of all Scottish infantry 
is the “ glengarry. 

The full dress of officers is similar to that of the men, but it is more 
ornamented (sec below for badges of rank). In all English and Irish 
regiments clothed in scarlet a crimson waist-sash is worn by officers. 
Guards officers on ceremonial occasions wear a gold and crimson 
sash. On the collar and cuffs there are broad edgings of lace termi- 
nating in the case of the cuffs in a small Austrian knot. The rifle 
jacket is of hussar pattern with black embroidery and a black pouch 
blet (Plate II., line 2, fig. 8.) The Highland officer has a special 
pattern of sword; in full dress the basket-hilted claymore (so- 
called) or a plainer sword decorated with ribbon, on service a plain 
cross-hiltcd sword. He has also a richly decorated dirk, a broad 
white baldric, and a very full sash over the left shoulder, Lowland 
officers have also the shoulder belt and claymore, &c. 

Royal Afiillery, — The Royal Horse Artillery (Plate IL, line i, 
fig. 7) wears an old-fa.shioned hussar uniform, consisting of busby 
with red bag and white plume, a blue jacket with 18 rows of gold 
braid and scarlet collar. Trousers blue with red stripe. The Royal 
Field and Royal Garrison Artillery (Plate II. , line i. No. 8) wear a 
l>Iuo tunic with red collar and gold lace (Austrian knot on the sleeve), 
blue trousers with red stripe, helmet with brass plate and ball orna- 
ment, waist-belt and pouch-belt (white for men, gold for officers). 
The badge is either a grenade or a device of a field gun on its 
carriage. 



Facings. 

Correspoixling Corps and 
ihuir facings in 18x5. 

(S silver lace.) 

Line Infantvy, Ln^lish 
and Welsh, 



Queen's (R. West Surrey) . 

Blue 

2nd, blue (S). 

3rd, buff (.S). 

Buffs (East Kent) . 

f 3 iifl vollow 

King's Own (K. Lancaster) 

Blue 

4th, blue. 

Royal Wanvickshire . 

,, 

(.th, yellow (S). 

King’s Livt»rpool , . 

Yellow 

8th, Iflue. 

Norfolk 

Lincolnshire .... 

gth, yellow (S). 

White 

I oth/ yellow (Sj. 

Devonshire 

Lincoln green 

iiih, green. 

Suffolk 

Prince of Wales's Own 

Yellow 

12th, yellow. 

(West Yorks) 

Buff yellow 

14th, buH (S), 

East Yorkshire. 

White 

I5fh, yellow (S). 

Bedfordshire .... 


1 6th, yellow (Sj. 

Leicestershire .... 
Princess of Wale.s'8 Own 

>» 

17th, white |S).' 

(Yorkshire Regt.) . . 

Grass green 

iQth, grass green. 
22nd, buff yellow. 

Cheshire 

Buff yellow 

South Wales Borderers . 

Crrass green 

24th, grass green (S). 

Gloucestershire. . , . 

White 

28th, yellow (S). 

6ist, yellow (S). 

29th yellow (S). 

Worcestershire .... 


East Lancashire • 


36th, gosling green. 
30th, pale yellow (S). 
59th, white (S). 

31st, buffs (S). 

70th, black. 

East Surrey .... 

West Riding (Duke of 

ft 

Wellington's) . , 

Scarlet 

33rd, red (S); 76th, 
red (S). 

Border ...... 

White 

34th, yellow (S). 
.5.5th, green. 

Royal Sussex .... 

Blue 

35th, orange (S). 
i'' 7 tb,(?). 

Hampshire ..... 

Yellow 

yellow (S). 
67th, ytllow (S). 

South Staffordshire . 

White 

38th, yellow (S). 
80th, yellow. 

Dorsetshire 

Prince of Wales's Volun- 

Grass green 

39th, grass green. 
54th, green (S). 

teers (S. Lancashire) 

White 

40th, buff yellow. 
S2nd, yellow (S). 

Welsh 

ff 

41st, red (S). 

69th, green. 

Essex 

Sherwood Foresters (Notts 

ft 

44th, yellow (S). 
5()th, purple (S). 

and Derby) .... 

ft 

45th, dark green (S). 

Loyal North I^ancashire . 

ft 

47th, white (S). 

8ist, buff (S). 

Northamptonshire. 

Princess Charlotte rf 

ft 

48th, buff. 

1 58th, l‘lack. 

Wales's Royal Berkshire 

Blue 

49th, green. 

06 th, gosling grn. iS). 

Queen's Own (R.WestKent) 

Duke of Cambridge's Own 

» 

50th, black (S). 

97th, blue (S). 

(Middlesex) .... 
Wiltshire (Duke of Edin- 

* Lemon yellow 

.S7th, yellow. 

77th, yellow (S). 

burgh’s Own) . . . 

Buff yellow 

f>2nd,buff (S). 

99tli, pale yellow. 

Manchester 

Prince of Wales’s North 

White 

O^rd, dark green (S). 
^90th, huff (S). 

Staffordshire. . . . 

i» 

64 th, black. 

98th, buff. 

York and Lancashire . 

ft 

65th, white; 84th, 
yellow (S). 

Line Infantry, Irish, 


Royal Irish Regt. 

Blue 

1 8th, blue. 

Connaught Rangers . 

Green 

88th, yellow (S). 

941 h. green. 

Leinster Regt. (R. Cana- 
dian) ...... 

Light Infantry, 

Prince Albert's Somerset- 

Blue 

(looth and 109th 
latoH. East India 
Co.'s troops). 

shire 

Blue 

T.rfh, yellow (S). 

Duke of ComwoU's 

White 

.32nd, white; 42nd, 
pale yellow (S). 

Oxfordshire and Bucks 

»» 

43rt], white (S). 

5ind, buff (S). 


’ To be replaced by a shako. 
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Kacings. 

Correspondint; Corps and 
their facings in 1^15. 

(S 5:- silver lace.) 

Light Infantry — continued . 

Blue 


Yorksliirc (King's Own) . , 

51st, grass green 
(105th H.lLliidia 
Co.'.s troops). 

Shropshire (the King's) . « 


53rd, red; 85 th, 
yellow (S). 

Durham •••••• 

Dark green 

68th. bottle green 
(S) (loOth H.E. 
India Co.*s 
troops). 

Higliland 

Bull yellow. 

71st, buff (S); 

74th, white. 

Fusiliers. 



Nort)]uml>erlaiid • • ^ 

Gosliii" 

«5 til jjosling grinm (S) . 

Roval (City of London) • • 

Blue 

7th, blue. 

Lahjiiahne , • • • • 

White 

20th, yellow’ (S). 

Rovil Scots . 4 • • • 

Blue 

21st, blue. 

R >val Welsh . • • • • 


23rd, blue. 

Royal Irish 

f) 

27th, buff (io8th 
late H.F.aift India I 
Co.’s troops). 

1 Ko .-al InniskiUing . . • 


S7th, green; 8c)th 
black. 

Royal Munster • • * # 

II 

(loisl and io.|th 
latcH. East India 
Co.'s tTnojis). 

Royal Dublin , . . . 

II 

i 

(102nd and i<)3rd, 
lal ' H. l':ast India 
Co.'s troops). 

Ri/les. 


(Formerly 20th and 
90th lino). 

Cameroiiians (Scottish Rifles) 

Dark green 

King's Itcyal 

Red 

fxdh Rifles, red. 

Royal Irish 

Dark green 

(Formerly 83001 and 
8 ()th line). 

Rifle Brigade 

Black 

95th Rifles, black. 

Line Infantry, Lowland 
Scottish, 



Royah Scots Lothian 

Blue 

I St, blue. 

King's Own Scottish Bor- 


derers 


25th, bine. 

Highlanders, 


4Jnci, blue; 73rd, 
dark gr(?(‘n. 

Black Watch (Royal Hrs.) . 

ff 

Scaforth 

Huff yellow 

72ud, yellow (S). 

Gordon . . . 

Yellow 

7ilh, yellf)w; 
q2nd,* yellow (S>. 

Queen's Own Cameron I Irs. . 
Princess Louise's (Argyll and 

Blue 

7()th, dark gnjon. 
i gist, yellow (S), 

Sutherland Hrs.) . 

Yellow 

()3rd, yellow (S). 


Royal Engineers (Plate IT., line 2, N0.5). Scarlet tunic with garter, 
blue cufts and coll >.r, yellow shoulder-cordii imd piping, lilue trousers 
with red strijie, helmet with royal arms on plate, and spike. Waist- 
belt white fornien, gohl laced russia leather for officers, who wear also 
a pouch- belt of russia leather with a wavy gold lion in the wntre. 

Army Service Corps (Plate II., line 2, No. i). - Blue tunic with white 
facing.s and white piping. Helmet with ball ain) plat<‘, trousers 
blue wdth double white stripe. Officers, gold belts. Roynl Army 
Medical Corps, blue uniform with magenta facings; Army Veterinary 
Corps, blue with maroon facings; Army Pay blue with ycallow 

facings ; Army Ordnance Corps, bUie with red facings. The West India 
Regiment (negroos) wear a red sleeveless jacket over a white smock, 
baggy dark blue trousers, and around cap wdth white puggaree. 

The distinguishing mark of the staff officer in full dress i.s the 
aiguillctte and the cocked hat with upright or drooping plume; in 
undress and service dress the red gorget patches on the collar. The 
full-dress uniforms of a pe/d marshal and a general officer arc shown in 
Plate U., lino i. Nos. 5 and 0. 

Badges of Rank , — All oflicers have twisted gold shoulder-cords 
(excejit Foot Guards, who w'(?ar a blue cloth shouIdeT strap with lace 
edges) ; on those cords badges of rank are w orn as follow'S : 2nd lic*u- 
tenant; HciTtenant and cajitaih, j, 2 and -5 stars; major, crown; lieu- 
ttfuant colonel, crown and star; colonel, crown and 2 stars; briyadier- 
general’, crossed swords; gctnenllh, sword and haftin crors^ed, and (major- 
gen'eTali star; (lieutenant-general), crown; (gencn-jil), crown and star; 
fidd marshal, crossed batons in a laurel w'rcath with crown above. 
In service dreess (khaki), Jiowever, the badges ax».? worn in worsted 
on a slashed Hap <ji the sleeve;, coupled with rings of braid (1 for a 
2nd lieutenant or lieutenant, a a captain, &c.). Non^mmissionod 
ofhccra wear chevrons (point downwards) on the upper right arm; 
lance-corporal or actinghombardier,i ; corporal, 2 ^sergeant, 3; colour- 
sergeant, 3 chevrons anri cro.ssed colours; staff*. sergeant, 4 chevrons. 
On the lower part of the left arm chevrons (point up) arc wornas good' 


conduct " badges. A sergeant-major is; dressed as an ofSesr, eaocept 
that ho has a crown on. the lower part of the right sleeve. Tbwpe 
are also badges of proficiency such as crossed riilcs for marksmeU) 
a spur for rough-riders, a fleur-de-lys for scouts, cS:c, 

Regimental B ulges, — The grenade in various forms is worn by the 
Uoyal Artillery, the Grenadier Guards and the Fusilier regtmonts. 
The linurc ol Britannia was awarded to the (9th) Norfolk regiment 
for gallantry at Alroianza, 1707. The White Horse of Hanover was 
given to some regiments for service against the Jacobites. The Lion 
of Hngland was awarded by WiUiajn IIL to the King's Own (Uoyal 
Lancaster) Regiment for services against the troops of Jaimes iU 
The Queen's (itoyal West Surrey) Re^^imenti wear a Paschal Lamb, 
the badge of Catherine of Braganza, queen of Charles II. The 
Dragon of Wales figures among the badges of all the Welsh regiments. 
Several regiments wear a castle and key in memory of services at 
Gibraltar, others have a tiger for services in India and still more a 
spluiix for Kg\q)tian campaigns. The most general of all liadgos — 
though not the most generally worn — is the "stripped" rose. Nearly 
all cor|)s powsscss several luidgcs, whicli arc combined in various ways. 

The s])ecial interest of these badges is that they arc peculiar to tlie 
British army. Although a badge of the branch (infantry, cavalry, 
<icc.) is common, no other army wears distinctive regimental clcvicos, 

A few details of general practice may be added. All cavalry 
wear a pouch belt over the left shoulder. The crimson infantry 
sash is worn by officers round tiie waist and by sergeiints across the 
body and ovt;r the right shoulder. All ohicors and sergeants who 
do liol wear the sash, to wiuitevcr branch they belong, have a pouch- 
belt, the }i.'ittern of course varying. Ankle boots (and sometimew 
lc,^giiT.'S with them) arc worn by dismounted men. .Swords, except 
in the case of Scottish infantry, arc worn suspended by s)ing.s from 
a Ixjlt (the hell in infant rj’, rides and hussars being worn under the 
tunic or sash). (^11 foreign service the uniform is varied according 
to circumstances, the' most u.sual change being from the full dress 
head-dress to the white helmet. 

The full (Iresfi of the territorial army varies, greatly, sometimes 
conforming exactly to the uniform of the corresponding r^ulat units, 
sometimes keeping to its original " Rifle " character in grey or green 
of various .sliades. d'he latter conform to the rules of tlie dress 
of " Rifle-s " {e.g, wear pouch-belts instead of sashes), and the former, 
though in many cases the sil ver lace and ornaments of the old volun- 
teer force an? retained, to tliosc for the regulars, the distinguishing 
mark in all cases being the letter “ T " on the shoulder or collar. 
The yeomanry cavalry is variously attired, some old regiments 
possessing rich old-fashioned hussar uniforms, others of recent 
formation wearing " service " colours only. Some regiments arc 
dressed as ilragoons, but the great majority are hussars. The 
infantry and artillery of the Honourablo Artillery Company of 
X.ondun arc dressed somewhat after the fashion of the Grenndiicr 
Guards and the Royal Hor.% Artillery. 

Undress Uniform'^, — In " walking-out " order most troops wear 
the tunic. Household Cavalry and Dragoons witli wmst-belts and 
sword-sUngs, lancers with girdle (ILF.A. and Army Service Corps 
also wear girdles in walking-out order), infantry and all other branches 
excqit huwssars with waist-belt. Sergeants of infantry wear the sash 
and sidc arms, the latter privilege being accorded also to corporals 
of the guards regimwits. White glovas arc worn by sergeants. 
Since tlie general introduction of khaki service dressy, undress uni- 
forms of reel, bill!?, (kx :, , liavc mostly disappeared, but the blue serge 
" jumper " is still retained. Officers of infantry (except in hussars 
and liifles) have undress frock ooatsof various patterns. With these 
the sash, and slings are worn, but with tlie jumper and service frock, 
the " Sam Browne " equipment brown leather waist belt, frog and 
braces. Field officers have an edging of braid on thH'])eak of the 
undress cajis, staff and general ofTicc?rs an oak-leaf design. 

Service Dress, — This, since the conclusion of tlie Boct War, is 
universally khaki .serge, of shooting-coat pattern, with a spinal pleat 
and four large pockets; all buttons and badges are in bronze. It 
has a double collar. A peaked cap, breeches or trousers, and pi]ttce.s 
of the same colour are worn witJ] it. 1'he universal pattern great- 
coat and niacinto.sh arc also Idiaki coloured. The guards . and staff 
officers, however, wear a light grey overcoat 

Mess Dress, for officers, after und rgoing various modificatiom^ 
now almost universally consists of a jac'ctit with roll collar, waistcoat, 
and overalls and patent leather Wellington boots, the colours 
following in the main those of the full dress. 

It reniains to mention a few of the many regimental distinctions, 
trifling in th<?mselves yet of the gnt?atest importance as fostering 
regimental pride and as recalling specially gallant services in the old 
wars. I'hc officers of the 7th Hussars and the Oxfordshire and 
Buckinghamshire Light Infantry wear linen, collars with their 
undress uniforms The Hoyal Welsh Fusiliers have a lx)w of black 
velvet (called a " flash," this being an obsolete slang word for wig ") 
sewn to the back of the collar — a survival of the old-fashioned method 
of tying the hair in a club queue. The officers 0/ certain regiments, in 
memory of severe losses, wear a black line in their gold lace. To com- 
memorate CuIJoden tlic sergeants of IhcSomcrsctsliirc Light Infantry 
wear their sashes o\'cr the left shoulder as officers used to do, Uhtu 
after the South African War the only fusilier regiment that wore 
plumed busbies was the Northumberland Fusiliers; now, however, 
all fusiliers wear a hackle (in the order of regiments shown in the 
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table: redand white; white; primrose; white; white; grey; green; 
white and green; blue and green). The (28th) Gloucestershire regi- 
ment wears two badges on the hdmet^ to commemorate its having 
fought faning both ways^ ranks back to back, at Alexandria in iSoi. 

Indian Native^ Army, — The uniforms of the Indian army vary 
infinitely in details, owing to the different methods of tying the 
turban, (ho., practised by different castes and tribes, and to the 
strictly regimental system of clothing and equipping the soldier. 
But the infantry, except, the Gurkha Rifles, have tunics of similar 
pattern, via long skirted, without collars, and (if scarlet) with 
round cufls, flaps and broad edgings on the front of the tunic of the 
facings colour. The trousers are dark blue and wide, and spats are 
worn with them (Plate III. , line 3, No. 4). Gurkhas (Plate IlL, line 
3, No. ^ arc dressed as Rifles, except that their head-dress is a round 
cap. The pattern of cavalry uniform, which is generally followed 
whatever the colours and regimental distinctions, is shown on 
Plato III., line 3, No. 3. 

In the main the dross of the native cavalry is dark blue. Five 
of the regiments wear red, the three Madras corps French grey, the 
Hyderabad and one other green, and only three drab. One regi* 
ment, the ist, wears a yellow uxxiform, being perhaps the only one 
so clothed in riie world. 

Native artillery units wear blue with red facings, native engineer 
units red with blue facings. The Queen's Own Corps of Guides 
wears drab with red facings. 

The greater part of tho infantry wears, in full dress, scarlet, the 
various facings following no discoverahle system, although certain 
groups of regiraents have a roguhir colour scheme. 

A large number of regiments are clothed in drab, and there are 
Gurkha and other rifles in green; tho remarkable Baiuchi uniforms 
(green and drab with baggy rod trousers) are unique in the British 
Empire. 

The regiments of the Australian Commonwealth , with certain 
exceptions, wear kliaki or drab with wlute facings and emu plume 
in the cavalry and green facings in the infantry. 'J'he same principle 
is carried out in other servioeSj the intelligence corp.s having x>^e 
blue, the signal coq^s royal purple, the medical chocolate and the 
veterinary maroon facings. The artillery, engineers and army 
service corT)S are dressed as the corresponding branches of the home 
army. Ail. the Cmadian forces are uniformed very similarly to the 
British army. The 6th Dragoon Guards and the 13th Hussars are 
the models for the cavalry, and line, rifle, highland and iusilivr 
uniforms are all re|)rcsent«d, the dark rifle uniform predominating. 
In South Africa^ as in Australia, khaki lias become almost universsu. 

X^KANCE 

The Revolutionary simplification of the varied uniforms of 
tho Anden Higime has endured to the present day. Even in the 
various waves of flamlxiyant military fashions they have remained 
simple in the sense that all troops of an arm or branch were dressed 
practically alike, with none of the regimental difiercnces that 
England, deferring to tradition, and Germany, systematizing the 
Ofdre de hataille to the last detail, preserved and introduced. 

The line infantry wears a single-breasted blue tunic with red collar, 
a small red flap on the cuif, rod epaulettes and gold buttons. The 
number of the regiment a^ipears on a blue collar patch. The cap 
is a madder-red k6pi, witn Idue band, brass grenade, tricolour 
cockade and a ball. The tn>uscrs are loose, madder-red, and worn 
either with shoes and gaiters or with high ankle boots. The men 
usually march in tlie blue double-breasted greatcoat, under which 
is worn the plain veste (Plate 111 . , line 2^ Na x). With tliis ia 
worn a k6pi without ornaments and having the number in front 
The oflLcers wear a tunic of a different, blue, almost black ; otherwise, 
except for rank badges, it is similar to tlie men's; epaulettes and 
braid, gold. The officers' full dress kdpi has a golden ball and the 
trousers have a black stripe (Plate III., line i, No. 1).. 

I’he chasseur battalions (Plate III., line 2, No. 2) wear the same 
pattern, of tunic as tlic line, but the collar and cuffs are self-ctslourcd, 
the cjmilettes green, the trousers grey-blue with ydlow piping, 
k6pi dark blue with yellow edgings and green ball, buttons, &c., saver. 
Chasseur oificers. are dressed as the. men (with the usual oificur'sf 
blue-black tunic), but have a drooping green plume. The Alpine 
battalions wear a plain dark blue jumper and soft cap (biret), or.tam^ 
o'-shanter. Under the jumper, which is usually haJi-«x^n^ they 
wear a light blue shawl round tlie waist. The trousers a.rc wide,, 
dark blue knickerbockers, and puttees are worn with them. 

The Zouaves (Plate HI., line i, Na 8) wear dark blue red-trimmed > 
j^kets and waistcoats, with a light blue cummerbund, baggy rod 
trousers with blue piping and. dark blue or white, spats. Tminead^ 
dress is a red tasselled cap (^il^Aio). The. false pocketa" round, 
which the braid circles on the front of. the jacket are redfor the xst,, 
white for the 2nd, yellow for the 3rd and blue for the ath Zouaves. 
Zouave officers have the ordinary officer's tunic, with blue-black 
collar and gold ornaments, but wear it unbuttoned (showing, a red 
cummerbund) and without epaulettes. The cuff is pointed and. slit 
almost to the elbow, the edges of the slit being gold 4 aced according 
to mnk and having a scarlet lining. Only the service k^pi is worn. 
The red trousers have, the usual; black stripe, and; arc cut vexy wide. 

The Turcos are dressed similarly to the Zouavesj but with light 
blue jackets and waistcoats^.ligbt bkieor white trousers, red cwmmerc 


bund and yellow braid; the four regiments are distingiuishsd amoz^ 
themselves in the same way as the four Zouave units. Their, officers 1 
have a light blue tunic with yellow collar, Zouave red trousers^ 
with light blue .stripe; k6pi red, with light blue band.. 

The Foreign Legion is dressed as line infantry, with certain minor 
distinctions. The colonial (formerly marine) infantry wears a 
double-breasted tunic with gold buttons, blue-grey trousers and 
dark blue k&pi with red piping, plain collar and cufis. The full 
dress cap badge is an anchor. 

Ccwalry, — Cuirassiers (Plate III., line x, Na 3) wear dark blue 
tunics with red collars and cuff -flaps, silver ornamenta and steel 
cuirasses, steel helmet with brass ornaments, black horsehair tail, 
red " shaving-brush " at the front of this tail and another shaving- 
brush, of colour varying with the squadron, &c.,on the left side of 
the helmet. The trousers are red (officers with dark blue stripes, 
men with blue piping). The number is borne on a blue collar patch. 
The officers wear silver, the men red, epaulettes. Undress cap as 
infantry, silver-laced for officers. 

Dragoons wear blue tunics (the black-braidcd “ dolman," shown 
on Plate III., line i, No. 6, is gradually passing out of the service) 
with white collars and cuff-flaps, silver buttons, (fee., helmet as for 
cuirassiers, but without the “ shaving-brush " at the front of the 
horsehair tail, trousers red with dark blue stripe. The men wear 
shoulder-cords instead of epaulettes, and the officers only wear their 
silver epaulettes on ceremonial duties. The number appears on a 
blue collar patch. Undress cap as for cuirassiers. 

Chasseurs h cheval (Plate III;, line i. No. 7) wear a light blue 
tunic or dolman (the latter black-braided) with silver buttons, red 
collars and cuff flaps. The trousers are red with light blue piping 
(two broad and one narrow light blue strii)e.s between for omeers). 
The lull dress head-dress is a light blue shako, with dark green 
plume in full dress, coloured ball in other orders. The badge on 
the shako is a brass bugle. The kepi is reel with light blue Dand 
and piiring (silver braid for officers). Number on the collar. 

Hussars are dressed as chasseurs a cheval^ but with white braiding 
on the dolman instead of black, and self-coloured cc^ar. The badge 
on the shako is an Austrian knot. 

Chasseurs d* A frique wear the half-open veste^ which is light 
blue with yellow collar and edgings. The cuff is slit in the Zouave 
style, the visible lining being yellow. A red cummerbund is worUk 
The sliako is almost invariably worn with a white cover and neck- 
curtain. The trousers are red. Officers as thC' corre^ndixxg 
chasseur officers in France, but with yellow instead of red odfare, &c. 

The native Algerian cavalry, the Spakis^ wear national costume- 
red jacket w'ith black braiding, red cummerbund, light' blue wide 
trousers, and red morocco boots. Above this they wear a flbwing 
red mantle of thick cloth, and over this mantle the ample white 
bumouK, which covers the head and shoulders. Their French officers 
wear a reil tunic, with sr lf-colouretl collar and cuffs, gold buttons and 
qiaulettes, number with crescent in gold on the collar, gold rings on 
cuff according to rank, trousers as for the hussars, Ac. , in France. 

Artilltry, — 'fhe rank anti file wear blue tunics or dolmans (more 
usually, however, the veste). The dolman has black braiding but 
a red shoulder-cord, and has red collar, w ith black patch and number, 
and red pointed cuffs; buttons, iStc., gold. The trousers* are dark 
blue, with two broad and one narrow red stripe. The k^pi is darit 
blue, with darlc blue band and red ornaments, the lull dress eap 
having a badge, in red, of crossed guns and grenade. ArtiUbry 
I officers wear a black braided dolman (mue- Mack) with gold shoulder- 
cord and Austrian knot. Their k6pi has the artillery badge 
brass, gold braid, and a red plume, Plate IlL, Kne i*, No, 5 shows 
an artillery officer serving on the general staff'. 

i:ni;ineers^ dark blue tunic with gold buttons, blhck red-edged 
collar patches bearing numl)er in red, black rnd-edged flap on cuffs; 
red epaulettes; trousers and k6pi as for artillery. Engineer officers 
have the same tunic as infantry, without facings,, and the enginner 
badge (a cuirass and helmet) on the full dress k^pi. 

Train (Army Service Corps), blue-grey dolman, black -braided, 
with red collar, black braid on tlie cuff, and red shoulder- cord; 
infantry k6pi, officers as officers of the chassems d cheval but with 
(silver) Austrian knot on the .sleeve, and red plinne: Medical officers 
have dark blue dolman, red trousers with black stripe, and‘ red 
collars and cuffs. Their distinctive marks are a wholly red k6pi 
(with gold braid), a while armlet with the red cross, Aesculapius' staff 
on tlie collar, gold- laced shoulder-strap, and. a curious j^uch-belt 
which is entirely wrapped in a red cloth caver that buttons over it. 

Generals wear in full dress the uniform shown, in Plate 111 .,, 
line z, Na 4, with some, distinctions of rank. In undress they wear 
a dark bhc jacket with black braiding, the black Austrian knot cm 
the sleeve carrying, the silver sta.s of rank;, trousers red, with black 
stripe; kdpi red, with a blim band covered by gold, oak-leaf laca 
General stall officers (see Plate HI., line x. No* 3) wear their regi- 
mental uniform, with gold or silver aiguillottes, and on the collar^ 
instead, of the regimental niunber, the thunderbolt badge of the 
staff, the badge or number being removed also from the kdpi 
Their special distinctions are the armlet and the plume„ which, vary 
according to the stafl to which the officer belongs. 

Badges of i?aftk.-^encral officers (on the epaulette or oru the 
Austrian knot), one silver star for general of brigade, twaibr general 
of division. Other officers, (rings on. the^ eufl and k6pi band, or 



588 UNIFORMS 


strands of braid on the Austrian knot), j for sub-lieutenant, 2 for 
lieutenant, 3 for captain, 4 for commandant. 5 (3 gold and 2 silver) 
for lieutenant-colonel, 5 for colonel (Plate III., line i, figs, i and 5). 
Epaulettes ; sub- lieutenant, i with fringe on right shoulder and 
I scale on kft; lieutenant, fringed on left and scale on right shoulder; 
captain, both fringed; commandant, as sub- lieutenant but with 
thiier fringe; lieut'. nant-colonel and colonel, both with thick fringes 
(in the case of the lieutenant-colonel the body is sil er). The 
\ ertical braids of the keju also vary according' to rank. Field officers 
as a rule wear in full dress shaving-brush " plumes instead of a ball. 

Under-Officers. — The badge is a stripe crossing the lower half of 
the sleeve diagonally; lance-corporals i, corporals 2 worste<l stripes; 
sergeants i, sergeant-majors 2 gold or silver stripes. The “ adju- 
tant/' who correroonds to the British sergeant-major, has a nng 
of lace, like an officer’s, but narrower. 

Germany 

The infantry of the Prussian Guard wear single-breasted dark 
Prussian blue tunics with red piping on front and slcirt flaps, 
or gold buttons (ist and 5th Foot Guards and Guard Fusiliers silver), 
white belts (3rd or “ Fusilier " battalions and the Guard Fusiliers 
black), red collars and cuffs, spiked helmets with, in full dress, 
white plumes (Guard Fusiliers black). Guard distinctions through- 
out Germany take the form of “ guard-stripes," collar stripes of 
embroidery, and similar stripes forming false buttonholes round the 
buttons on the cuff, whether these are of the " Brandenburg " 
(plain flap with 3 buttons), " French " (slashed flap with 3 buttons), 
or " Swedish " (round cuff wdth buttons along the top edge) pattern. 

The I St to 4th Foot Guards have two guard -strii)es on the collar, 
Swedish cuff with stripes, and wliite, red, yellow and light blue 
(the ordin^ German indicative sequence) shoulder-straps. The 
Guard Fusiliers have the same uniform with yellow shoulder-straps 
and plume and belt as stated above. The ist to 4th Grenadier Guards 
have double guard-stripes, red " Brandenburg " cuffs with blue 
flaps and embroidered stripes, shoulder-straps coloured in the same 
oraer as the Foot Guards. The 5th Foot Guards and 5th (Trenadier 
Guards (of later formation) wear only a single guard- stripe; these 
return to white shoulder-straps in the sequence, and both have the 
blue flap and stripes. Service cap as in the line. For gala wear 
the 3rd battalion of the i.st Foot GuarcLs, and all battalions of the 
ist Grenadier Guards, wear the old mitre cap, once of cloth, but now 
become rigid and consisting of a metal front plate and a stiff red 
cap behind it. 

The line infantry (other than Bavarians, Saxons, Wurttembergers, 
&c.) wear blue tunic with i:okl bultoms, red piping, and red collar. 
The cuffs, also red, are of the " Brandenburg pattern, plain round 
with a sxiiall red flap. The shoulder-straps boar the number, or 
cipher. The head-dress is a small black leather helmet with brass 
Prussian eagle badge and spike. The trousers are dark grey with 
red piping, the equipment of black leather, the boots of Wellington 
jjattern (the trousers being tucked into them). The greatcoat is 
grey with shoulder-straps as on tunic and a collar patch of the cuff- 
flap colour. The service cap is a round cap without peak, dark blue 
with red band and piping, and two cockades, " national " and 
"imperial." Exceptions to these rules are: Prussian Grenadiers 
(Nos, I to 12) wear black horsehair plumes and white belts, Mecklen- 
burg Grenadiers No. 89, Queen’s Fusiliers No. 86, Brunswick regi- 
ment No. 92, X45th Prussian regiment, black plumes. 

The Prussian and quasi-Prussian portions of the army follow a 
clear rule as to the badge of the army corps. The infantry of each 
corps has shoulder-stra^ of uniform colour, and when a regiment 
changes its corps it changes its shoulder-strap. There is a further 
distinguishing mark on tne cuff-flap : — 
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Except in regiments (such as the guards of the smaller states now 
numbered in the line of the army, and a few others) where the blue 
ffa|} and guard-stripes are worn, the greater part of the Prussian 
regiments wear the historic red flap; but there came a time when 
the system of indicating regimental variations had tc be expanded, 
and thereafter (from No. 145 inclusive onwards) red and white flaps 
were given alternately to new regiments, in such a way that there 
was one " white " regiment in each corps. The I. corps on the 
Russian frontier, being further reinforced, received one regiment 
with a yellw (150th) and one with a light blue flap (151st). 
*• Guard distinctions are worn by the Mecklenburg Grenadic»*8 
No. 89, double guard-stripe on a)llar, blue cuff-flap with red piping 
and embroidery ; by the 7th Prussian Gremadiers, single guard-stripe 
and blue flap with embroidery (edged with V. corps colour) ; by the 
xst, and, 3rd and 8th Prussian Grenadiers and by the 80th Fusiliers 

^ Not yet formed. 


(formerly the elector of Hesse’s bodyguard), single guard-stripe, 
and embroidery on the ordinary red cuff-flap. 

The infantry of Hesse- Darmstadt, Wiirttemberg and Baden arc 
similarly uniformed to those of Prussia, the distinctions being easily 
described. The five "Grand Ducal Hessian" regiments (115-118 
and 168) have not the corps (XV 111.) distinction, and have 
both shoulder* straps and cuff-flap of the same colour (rod, white, 
light blue, yellow and red), the senior regiment, xx,5th (bodyguard 
regiment), having double guard-stripe on the collar and guard 
patches on the flap. A very marked distinction is in the buttons, 
which are invariably silver, and in the helmet badge, which is a lion 
rampant. The first three regiments wear a black plume. 

Of the Wiirttemberg infantry (XI 11. corps), the 119th and 123rd 
regiments (guards) wear the double guard-stripe, and the " Swedish ** 
cuff, also plumed helmets. The remainder have red shoulder-straps 
and red cuff-flaps edged with light blue, like the XV. army corps, 
and the only conspicuous distinction is the royal arms instead of the 
eagle on the helmet. The 120th also wears the grenadier plume. 

Of the Baden regiments, the loqth and noth (guards and 
grenadiers) have white plumes and white shoulder-straps, the 109th 
having the Swedish cuff with patches, the double guard- stripe, and 
silver buttons. The remainder have yellow, red, light blue and green 
shoulder-straps ; there i.s no edging to the flap. The only distin- 
guishing mark for these is the Baden device (a griffin and a shield) 
on the helmet. 

The Saxon infantry, though assimilated to the Prussian in most 
respects, is distinguished by various well-marked peculiarities. All 
shoulder-straps are self-coloured and edged wdth red. All Saxon 
regiments have either the " Swedish " or more usually the so- 
called " German " plain round cuff (red), with two buttons on back 
seam. The guard and grenadier regiments, looth and ioi.st, have 
black plumes, double guard- stripes and " Swedish " cuffs. The 
helmet has an eight- pointed brass star. I hc 108th is a rifle regiment, 
and wears a green tunic with black red-edged collar and cuffs, dark 
grey trousers, and a shako with black plume looped to one side in 
the Austrian fashion. The service cap of this corps is green with 
black piping and band. A pcculiarily of the Saxons is that the 
bottom edges of the tunics are edged with red, as well as the front, 
and the skirt flaps are very short. 

The Bavarian infantry has retained its historic light blue uniform, 
though in most details the Prussian model has been accepted. Tunic 
and trousers are light blue with red piping, red cuffs, collars and 
shoulder-straps. I'he Bavarian bodyguard regiment bias red collar 
with double guard-stripe, red Swedish cuff with stripes, red shoulder- 
.strajis and silver buttons, but no plume. The line has gold buttons 
and appointments and " Brandenburg " cuffs, flaps edged according 
to the usual s^uence (I. corps white, 11. none, III. yellow). The 
service cap is light blue with red band and piping. Belts black. 

Janets and SchUtgm . — The Jager uniform is bright green, with 
red collars, piping and Swedish cuffs (Prussian Guard, double guard- 
stripe and cuff- stripes), gold buttons, trousers as for line, and a 
smml shako with drooping black plume. The Mecklenburg battalion 
No. X4, however, has light green collars, cuffs and shoulder-straps 
edged with red, and double guard- strmc and cuff-stripes. The 
Guard Schutzen battalion (originally a French-speaking corps from 
Neuchdtel) has black collars and cuffs, edged with red shoulder- 
straps, double guard- stripe and green red-edged " French " {i.e* 
slashed) cuff-flaps with stripes; and the Jflger battalions of the 
XII. and XVIII. corps have exactly the same uniform as the 
Saxon Schutzen regiment already mentioned, silver buttons being 
substituted for gold. The Bavarian Jflger battalions have light 
blue uniforms wdth green facings, Swedish cuff, and shako. In 
all these the field cap is of the colour of the uniform, the band of 
the colour of the collar, the piping as on the tunic. 

Cavalry , — The heavy cavalry consists of the Prussian Gardes du 
Corps and Guard Cuirassiers, the eight line cuirassier regiments, and 
the Saxon and Bavarian " heavy cavalry. " In most of these cuiras.ses 
of black or bright iron or of brass (with or without breast decora- 
tions), and even cuirass-shaped remnants of the old bui! coat, in 
richly decorated leather, are worn on ceremonial occasions The 
head-dress is a helmet of burgonet shape. The ordinary full dress 
of Prussian cuirassiers is a white long-skirted tunic (called a Koller) 
with white shoulder-straps and collars, edged along the collar and 
down the front (which is hooked, not buttoned) with broad braid 
(white, with lines of the regimental colour). The Swedish cuffs, 
edged with similar braid, are of the regimental colour, of which 
colour there is also a patch on the collar and piping round the 
shoulder-straps and back seams. In full dress white trousers, 
otherwise dark grey trousers with red piping, are worn. The 
undress tunic is dark blue of the ordinary buttoned pattern, but 
with braided cuffs, white shoulder-strap and collar-patch and braid 
as in full dress. The field cap is of the tunic colour with band of 
the regimental colour. The belts arc white. High { ack-boots are worn. 
The guard regiments have double guard-stripe and cuff- stripes. 

The Saxon heavy cavalry wears light blue braided cuirassier 
tunics, with brass scales instead of shoulder-straps, white piping, 
brass helmets with the Saxon star device, Swedish cuffs cut gauntlet- 
wise, white or light blue trousers, light blue cap, and white belts. 
In the 1st Guard regiment the collar and cuffs are white, the braid 
light blue and white, the helmet ornament a silver lion, the cap- 
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band white; in the 2nd Carabineers collar and cuffs black, braid 
black and white, helmet ornament a brass spike, cap-band black. 
The Bavarian heavy cavalry is dressed in dragoon lashion — light 
blue tunic, red facings, light blue collar edging, light blue trousers 
with red stripe, helmet with white plume, ist regiment has silver 
buttons, the 2nd gold. 
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The line dragcwn regiments, other than those of Oldenburg, 
Mecklenburg, Haclen, Wiirttemberg, and Grand Ducal Hesse 
(Saxony and Bavaria have no dragoons) wear light blue tunics with 
collars, shoulder-straps (with number^, piping and cuffs of the 
regimental colour. The cuffs are Swedish. The trousers arc blue- 
black without stripe. The helmet is black leather, very similar 
to the infantry helmet, with black horsehair plume. The regimental 
distinctions follow a regular scheme thus : — 
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The 17th and i8th (Mecklenburg) have respectively scarlet 
facings and gold buttons, and black facings with silver buttons. 
They have the double guard-stripes and cuff stripes. The iQth 
(Oldenburg) have the ordinary uniform with black facings and 
silver buttons, but white shoulder-straps 

The Baden regiments (20, 21 and 22) have light blue uniforms 
with scarlet, ydlow and black facings, light blue, light blue and 
red edgings, and silver buttons. They have white plumes instead 
of black, and the Baden device on the helmet. The Hessian regi- 
ments (23 and 24) have dark green tunics; the 23rd have double 
guard-stripe, cuff stripes and scarlet facings; the 24th the ordinary 
tunic with white facings, and both silver buttons. The Wurttem- 
bergers (25 and 26) have white and yellow facings respectively, 
collar edging light blue, buttons gold and silver respectively; the 
23th regiment has double guard-stripe and cuff stripes, and white 
plume. Belts arc white throughout, except in the Hessian unit.s, 
which have black. 

The Prussian Guard Dragoons have light blue uniform-s and red 
facings, double guard-stripes, and cuff stripes. Buttons gold in 
the 1st, silver in the and. white plumes. 

The uniforms of the eight Bavarian regiments of Chenau^fi^rrx 
resemble those of dragoons. They wear the black dragoon helmet 
and white plumes, dark green tunics, trousers and undress cap, 
and white belts. They also have the dragoon cuffs. But they have 
the double-breasted lancer tunic with front and piping of the 
regimental colour; crimson i.st and and; pink 3rd and 6th; scarlet 
4th and 5th; white 7th and 8th; the first of each pair having gold, 
the second silver ornaments. 

The Lancers (Ulanen) wear the usual lancer uniform of czapka, 
double-breasted tunic with plastron, and girdle. The trousers are 
dark grey, the plume white. The girdle is of the uniform colour 
edged with the facings colour. The cuff is the so-called Polish," 
a round, slightly pointed cuff with a button (and where appropriate 
a guard-stripe) in the middle of the pointed portion. The collar 
is edged with the uniform colour. Regimental distinctions in the 
line are as shown in table at the top of next column. 

Guard Ulans : dark blue tunic with double guard-stripe and cuff 
stripes, and dark grey trousers; ist, red facings, and piping, white 
turnback (piped red), white czapka; and, scarlet facings and czapka; 
3rd, yellow facings and cz^ka. 

17th, 1 8th and 21st (Saxon), light blue tunics and trousers, 
crimson frangs, double guard-stripes and cuff stripes, bra.s8 scales, 
white piping. Czapkas white, crimson, light blue. Undress caps 
white, xgth and 20th (W urttemberg) , dark blue uniforms, dark grey 


trousers, facings and czapkas scarlet in 19th, yellow in 20th. igth 
double guard-stripe and cuff stripe. Ornaments silver, xst and 2nd 
Bavarian Ulans, dark green tunics and trousers, crimson facings and 


czapkas, white belts instead of g'^dles ; ist gold. 2nd silver ornaments* 
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• 'lliese two regtin«nt« have white piping. 


The Hussars are very richly dressed, many haring the slung 
pelisse. The front cuffs, back seams and collar are braided. The 
busby is low and slightly conical, the busby-bag hanging over 
towards the back on the left side. On the front of the busby are 
various decorations. Round the waist is a white girdle intertwined 
with the colours of the state to which the regiment belongs. A 
plain shoulder-cord is worn. The trousers are dark grey with lacc 
stripe. The Hessian boots have embroidered top and boss. The 
five senior regiments preserve the unusual colours indicative of 
their irregular origin. The remainder are clothed in dark and light 
blue, or green. All wear a white (gold or silver officers) i>ouch-belt, 
white plumes. The undress cap is of the colour of the tunic, with 
various bands. 
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The 17th Brunswick Hussars, preserving the memory of the 
Black Brunswickers of the Njipol(?onic wars, have black uniforms 
(no pelisse), with gold lace and red busby-bag. The i8th and 19th 
(Saxon) Hussars have light blue tunics and trousers (no pelisse), 
with gold and silver lace and n*d and crimson busby-bags respec- 
tively. No information is available as to the 20th Hussars, formed 
in November iqio. 

The Jaqers bu Pferd (mounted rifles) have a green-grey tunic 
and trousers of cuirassier cut, with green collars, Swedish cuffs, 
shoulder-straps, and piping, green-grey cap, brown belts and a 
black helmet of cuirassier pattern. The buttons are silver. The 
broad cuirassier braid on collar, front and cuffs is green, with white 
lines in the ist, red in the 2nd, yellow 3rd, light blue 4th (the normal 
set^ucnce). black 5th. The edgings of the shoulder-straps are 
similarly white, red, &c. The " staff orderlies ** wear the same 
uniform, with certain deviations, in particular yellow and green 
braid, gold buttons, and white undress cap. 

The machine gun detachments wear a grey uniform with red 
Swedish cuffs (guard-stripes and cuff stripes in the Guard corps), 
collar, shoulder-strap and piping. The head-dress is the Jager 
shako, and the whole uniform is of J &ger type, so much so that the 
2nd Guard detachment has the black collar and French " cuff 
of the GardescMitzen, 

The field artillery has the dark blue tunic with red piping, black 
collar and Swedish cuffs, gold appointments, and dark grey trousers 
without stripe. The helmet has a ball ornament. The cap is blue 
with black band. The Guard regiments have double guard-stripes 
and cuff stripes and a white pluroe — shoulc’cr-straps, white for 
ist, red for 2nd, yellow for 3rd, light blue for 4th regiment. In the 
field artillery at large the shoulder-straps are of the corps colour. 
The Bavarian, two Wurttemberg, one Baden and two He^an regi- 
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izientsMve white or black (Bavarians red) phimcs, otluerwise as for a 

rod ’* Prussian coma. The Mecklenburg artillery has.silver buttons. 
The Saxon held artillery uniform is altogether diSerent, consisting pi 
green tunics with red collars and Swedish cuffs, gold appointmeni^, 
red edgings, and bl ac k plume (horse artillery ^ve a brass scale). 
Prussian and Bavarian field artillery have white belts, others black. 

The foot artillery, which has white shoulder-straps, is distinguished 
from the held by the black Brandenburg cuff with plain blue flap 
(Guard Swedish cuff, guard-stripes, &c,) and by a nd trouser piping. 
The Saxon foot artillery is distinguished from the held by the ball 
ornament instead of plume, and tnc “ German “ cuff. Belts black 
(Guard and Bavarians wliitc). . Bavarian Joot.artillcry as Prussian, 
but with a spiked helmet and black ouff-flap, red-edged. 

The pioneers have tlwf same uniform as artillery, but with silver 
buttons and appointments. The shoulder-straps arc red, the 
helmet Is .spiked (Guard.s, black plume) The cuifs are black, red- 
edged, Swedish, Saxon pioneers as field artillery, but with “ Ger- 
man " cuff. The “ communication troops wear similar uniforms 
with special badges, some having the Jhger shako. The Train (army 
ser\ice corps) has dark blue dragoon uniforms with light blue facings 
and black plumes; Saxons, however, have light blue with Hack 
facings. Medical oScers and hospital corps wear blue uniforms 
with blue collars and cuff.s and red edgings; stretcher bearers, &c., 
blue with magenta facings and silver buttons, &c. 

Bank Badges (a).— Non-commissioned officers : lance-corporal 
a button on each side of the collar. Corporals and sergeants gold 
or silver lace on the collar and cuffs, smell patches of ibe national 
colours on the collar patches of the greatcoat. Sergeants arc 
distinguished from corporals by a button to the collar. There are 
numerous minor distinctions on the sword knots, lance pennons, 
hussar girdles, &c. Sergeant-majors have a narrow ring of lace on 
the cuff in addition to the broad under-officer's ring; and on tlie 
greatcoat patch tw’o small national patches. Aspirant officers 
wear the uniform of their non-commissioned rank with some of 
the officer's distinctions, {b) Officers ; The distinctive mark of 
the commissioned officer is the shoulder-piece (ej^aulette or cord). 
The epaulette is almost always silver and is worn as a “ scale," 
i.tf. without fringe, by captains and subalterns, with a fine fringe 
by ffield officers and with a thick fringe by general officers. The 
ranks within each class are distinguished by small stars on the 
circle of the epaillctte, lieutenant, major and m.ijor-general, no star; 
first lieutenant, lieu tenant -colonel and lieutenant-general, one star; 
captain, colonel and general, two stars. A colonel ‘general has 
thn^e stars and a field-marshal crossed batons. The number or 
cipher i.s also worn by all regimental officers. The body of the 
epaulette is usually of the same colour as the shoulder-strap of the 
rank and file. The shouldcr-cord for captains and subalterns is 
made up of straight strips of silver lace, that for field officers is of 
twisted silver cords, that of general officers is compo.sed of two gold 
cords and one of silver and colours interu'ined. In all these lines of 
the national colours are interwoven wdth the silver. Badges, 
numbers, d:c., as on the epaulette. A silver waist-sash (.staff officers 
and adjutants shoulder- .sash) is w’orn by all combatant officers 
(except hus.sar.s, w'ho have girdles). An interesting survival of 
earlier uniforms is found in the full dress of gcnrral officers. The 
tunic buttons below the w’aist, and while on the left shoulder there 
is only a narrow silver cord, on the right the thick cord of gold, 
silver "and coloured silks is extended to form an aiguillctte. 'J'hc 
aiguillctte is also worn on the right shoulder by staff officers and 
some others. A universal custom, which is iso a survival, is 
ior all ranks to wear sword-knots, even with the bayonet. 

The new .servme dress is a loose-fitting “field-grey" uniform, 
except in J&gers, macliine-gun detachments and jdgers zu Pferd^ 
who wear*grejr-grcen field dress. 

Austria-Hungary 

The infantry uniforms, fdnoe the abandonment of the his- 
toric white after jSOO, have been Df a very quiet shade of 
dark Uue, aad the facings colours are more varied than those 
of any other «army. The “ German," that is Austrian, infantry 
wears in full dress a dark blue single-breasted tunic, light blue 
trouserh, and a black leather shako witl) double eagle and a metal 
.ball orjiament. The equipment is black. On the .shoulders arc 
atraps terminating in rolls or “ wings," all of the regimental colour, 
aa arc the collar and the (“ German ") cufi.s. In marching or 
service dres.s the tunic is replaced by a hooked jacket or blouse 
with plain cuffs, no slroulder-straps, and only collar patche.s of the 
t^gimental rcolour. 'I.‘he trouaers axe turned up over or tucked into 
a high.ankle boot. The field cap is of cloth, cylindrical, with flaps 
buttoning in front. Hungarian infantry wears the .same tunic 
but has a silver or white embroidered device in front of the cuff. 

7 he trou.sers are tight paniahjons, with a yellow piping and “ Aus- 
trian " — rsally Hungarian- -knots. Officers of infantry have no 
shoulder -vcords CM* straps. The full dress shako and the collar are 
ornamented with bsaid or lane according to rank. A yellow 'Wtaisi^ 
sash is worn. Hungarian offioers are dressed as Austrian e^icept 
for the tunic cuff ornamtml. In other respiects both the tunic and 
the blouse are similar to the mten's. J agens wear a tdroad'^biimmcd 
f^lt luit with cock '.H feaiher jdinnoon theloft. The t iinic, trounersand 
cop Tre^giaen-gr^ ; the Infttatisi^ld; cirits, aeliar,:shoulder ormuacot 


and piping in iull dress, and collar patch .and piping in undress, 
green. Officers wear the wai.st^sash and double garcon stripes on 
the trousers. All officers in undress wear plain dark grey trousers 
and dark grey cylindrical doth cap, both in the line and rioie J agers. 


j Austrian. 

Hungarian. | 

1 Facings. 

White or 
silver but- 
tons, *c. 

Gold or 
brass but- 
tons, &c* 

White but- 
tons, &c. 

Gold but- 
boas, &c. 

Black . . . 

58th 

14th 

38th 

26th 

Dark brown 

i/th 

35th 

78th 

68th 

Maroon . . 

7th 

93 nl 

83rd 

rath 

Dark red 

1 8th 

ist 

53rd 

52nd 

Amaranth reel 

95th 

goth 


86th 

Bordeaux red 

88th 

89th 


_ 

Cherry red . 

77th 

73«1 

23rd 

43 id 

Madder red . 
Crimson . . 

74th 

8ist 

15 th 
84th 



Scarlet . . 

80th 

45th 

gth 

37th 

Vermilion * 

2oth 

35th 

67th 

71st 

:Pink . . . 

3flth 

57th 

66th 

65th 

Rose , . . 

97th 

13th 

6th 

5th 

White . . . 

92nd 

04th 



i Sea green. . 

87th 

21 St 

25th 

yoth 

, Apple green 

54th 

9th 

79th 

'83th 

1 Bright green 

foth 

gist 

50th j 

46th 

: Grass green . 

28th 

8th 

62nd ! 

Gist 

1 Seaweed green 

— 

102nd 

1 


I Grey green . 

47th 

5^th 

60 th 

48th 

i Pike grey 

49th 

30th 

69th 

76fh 

! Ash grey . . 

24th 

irth 

33rd 

51st 

Orange . . 

' Imperial 

1 yellow . . 

i Sulphur . . 

42nd 

59th 

63rd 

64th 

22nd 

41st 

27 th 
99th 

31st 

loist j 

and 

16th 

Sky blue 

Pale blue , . 

8th 

4th 

igth 

32nd 

75th 

40 th 

29th 1 

72nd 

Pearl . . . 

98 th 

1 00 th 1 

— 1 

— 


Ihngoons wear light blue jackets with collar and cuffs of regimental 
colour and narrow ‘white or gold slioulder cord, red trousers, blaci? 
crc.stcd helmets (gilded crests for officers), and slung pelisses exactly 
similar to the jacket except that the collar and cuffs are of black fur. 
'rhe jacket is not mcrclv an ornament, but is frccjucmtly worn, 
serving as a tunic. The field cap of the rank and file is red, shaped 
os for infantry, birt without peak. Belts brown. 1 'he facings aro— 
dark red i.st and 3rd, black 2nd and 6th, grass green 4th and gth, 
imperial yellew 5th and 12th, sulphur yellow 7th and 10+h, scarlet 
8th and nth, madder red 13th and 14th, white 15th. Silver buttons 
I. 2. ■(. 5. <>. 7. «I. 13: BoWs, 8, 9, lo, 14. 15. . , 

Hussars wear dark or light blue jackets and pelisses, the former 
braided, the latter braided and edged with black fur. The trousers 
are red with gold “ Au.strian " knots and piping (all hussars are 
Hungnrian) and the boots have the usual hn.ssar braid. The head- 
dress is a sdiako with black “ shaving-bru.sh " plume. Regimental 
di.stinctions are as follows : — 



Shako. 

Silver. 

Gold. 


Shako. 

Silver. 

Gold. 

Uniform 
Dk, blue 

White 
Dark blue 
Madder red 
Ash grey 

gth 

X3th 

5th 

iVth 

3rd 

ist 

8th 

15th 

Uniform 
Lt. blue 

White 
Light blue 
Madder red 
A.sh grey 

T2th 

7th 

4th 

16th 

2nd 

Toth 

14th 

1 6th 


Lancers {(JhlanSf who do not carry lances) wear the lancer cap 
{czapka) with black pliime looped back, and gold ornaments, light 
blue double-breasted fanoor tunms (slung on the shoulder os peiissm) 
with madder rcjd cuffs and piping — but no “ plastron "--‘black for 
collar and gold shoulder-cord. The jacket is plain, light blue, 
with breast and skirt pockets and flaps edged rod, red collar and 
cuffs, no shoulder-cord. The trou.sers are red. Ho^mcmial distinc* 
tion-s toi> of thi* czapha, imj)crial yellow ist and 6th, dark green 
2«d and 7th, .madder 3rd and 8th, white 4th, light blue 5th, cherry 
nth, Clark blue 12th and 13th. Gold buttons ist, 2nd, 3rd, 4th, 
5th and 1 2 th; silver 6th, 7th, 8th, iiith and r3th. 

All cavalry officers wear, gold or'silv er pouch-belts; in undress dark 
grey trou.sers and cap are worn. Men's undress cap as for dragoons. 
All cavalry men carry the carlnne slung and have brown belts. 

Artillery wear maroon itanics, light blue trousers, red collars, 
cuffs, shcjuldc^r- straps -and vungs, light blue cap, shako with black 
nlume looped hack. Fortress artillery have a rod stripe in the 
trousers, technical artiUeiry -sie dressed as field, but with daric 'gr^y 
trousers and cap and witliouttfiilume. Buttons gold. On the jacket 
tiic whcjle collar is red. Officers wear pouch-ibelts as cavalry, and 
in undress the usual, grei' trouBer.s and cop. 

Engineers have an infairiry uniform, but in the Jilger oolnuta, 
grey and green. Dram •(A.'S^^C.) Wi artillery, hut with >ligbt blue 
lacings and red tcousexs with cgp. Their shako has no plume. 





T’nissi.i : 
< r 4 tn<*r.il. 


btutt. 

Scrvkt; 


McrMiriicri, 

order. 


I 'tuUl Artilkr>, 
UUn-cr. 


Cavalli*j:fcsri 
(nth Ketft.). 


Major- 
< ieiicr.il. 


Infantry Orticcr, 
Uiniri'iiv 

(PUtuia Ilricadc;. 


I .jiii- I'av.ilrj, 
Ortii i-r, rinlri'v- 
(4th •ienoa 


Inl.mlry, 
StTvii.r (Irev, 
lA'^vta liriifiidc). 


^’AVIT'S 
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The Staff Avears a dark green tnnic, short-waisted, donhle-broKsted 
and pmed all round with red. The coIlaT and cuffs are red (cuffs 
black for general staff), buttons and Lacc usually gold. 'I'he trousers 
arc datk grey, piped red (in some cases with stripes of ye*Uow and 
red). The general staff wears the waist-sash; the adjutant } tneraTs 
branch, aides-dc-ciimp, &c., the same sash over the shoulder (as 
indeed all adjutants wear it in Germany and Austri^. The cocked 
hat is small and has a green feather plume. Genet al officers 
ordinarily wcjar dark grey trousers with double red stripe, pearl- 
grey tunics, cocked hats and waist-sash; their collars and cuffs are 
red. Inspector- generals of artillery and engineers wear the colours of 
their arm (brown and jager grey). ’ In court dress, hoAve\»cr, Austrian 

f enerals wear the old white liinic and red, gold-laced trousers; 
Eungarian generals an elaborate red hussar dress, with a white pelis.se. 
Rank is .^henvn by shxrs and lace on the collar. Lance-corporail, 
corporail and sergeant have i, 2 and 3 worsted stars; second lien- 
tenant, first lieutenant and captain t, 2, and 3 g(dd or silver stars; 
major, licMitciTant-cdloncl and cdlond 1, 2 and 3 stars on a gold- 
laced collar; major-general, lieutenant, field marshal and general (or 
FMzeu^meistcr) i, 2 or 3 stars on laced collar. 

Russia 

The figures in Plate III. represent the uniforms of 1905. 
Since that thne the attempt to combine bright colours with tfie 
looseness and comfort of service dress has been abandoned, and the 
troops hiwe received a more hand.some full dress and a grey- green 
field dross. Little information a.s to the details of the now uniforms 
has been piiblished. 1'hc ordinary infantry imiform was a double- 
breasted hooked tunic of dark grecan cloth, dark green trousers and 
cap (in full dress a round fur cap). Witli a few’ exceptions, details 
of facings, ^frc., followed well-marked rules. The number of the 
regiment appeared on the carp, that of the division on the shoulder- 
irtrap. The two Tegiments of the ist brigade in each division wore 
red HhouldcT-straps, the two of the 2nd brigade blue. The ist 
regiment had a red-cap band and red collar patches, the and blue, the 
3rd W'hite and the 4th green. It is not known borw’ far this has 
been modified of late years. Regiments with royal cdlonols-in-chief 
wear ciphers on the shoulder- stmp, and some have double guard- 
stripes on the collar. In winter a heavy grey-brown greatcoat 
is worn, usually with a loose sheepskin lining and a fur-lined hood. 
The grenadiers are distinguished by yellow shoulder-straps (with a 
narrow edging of red, blue, white and yellow*, according to the 
division) . The Guards wear closely fitting ‘tunics, W'ith guard* stripes 
-on the collars and cuff flaps. In tlie ist Guard division the shoulder- 
straps and piping arc red and white, in the and red and red, in the 
3rd yellow and ytdlow respectively. 'I'hc cuff-flaps are red in ist, 
and 2nd, yellow in 3rd division. The colour of the collars and cuffs 
varies according to the order of regiment within the division. 
The Pavlovsky regiment wears, instead of the fur cap, the old xnxtro- 
cap in brass and stiff red cloth. 

Kiflcs wear the universal pattern uniform with plain cap-band 
and collar and crimson shoulder-straps. The Finland Rifles have 
light blue instead of crimson, and the Guard Rifles have double 
guard-stripes and stripi^is on the cuff-flap (or Swedi.sn cuff). 

Line dragorms wear a dark green silver or gold buttoned tunic, 
double-breasted, grey -blue trousers and knee boots. 'Phe cap, 
which was peaked, and bad a dark green band, was, in 1905, red for 
the ist, blue for the and, and white for the 3rd regiment of each 
division, the same colours appearing on the collar patches, piping I 
and shoulder-straps. The regimental number (or coloneLin-chief's 
cipher) appeals on the .shoulder-strap. The fur cap is in shape a 
•tnincated cone, the body of the cap being of the colour of the facings 
and the sides of fur. A few regiments had special distinctions. 

The cuirassiers (guards) wwar in full dress wrhite cuirassier 
TOiforms with brass helmets and eagles, and in field order dark 
•green tunics and white caps. Ilie trousers are grey-blue with red 
stripe. The Horse Grenadiers wear dark green lancer tunic with 
wd facings, double guard str^e and cuff-stripe, red girdles and dark 
grey trousers with red stripes. They wear epaulettes and the 
curious grenadier cap mentioned above. The Guard Dragoons 
arc dressed as the Horse Grenadiors, but with -the dragoon busby 
and red shoulder-straps. 1 he Guard Lancers wear a lauoer uniform 
resembling the German, blue with scarlet facings, lancer caps and 
grey-blue trousers. 'I'he top of the czapka is scarlet and yellow for 
the respective regiments. The Emperor's Hussars wear scarlet 
tunics and blue trousers, ?i.nd the Grodno Hussars dark green tunics 
and crimson trousers (sec Plate III., line 2, No, 7), with busby, red 
busby- bag and white plume; girdles scarlet and blue and green 
and white, and braid yellow and white respectively. 

The artillery tunic, trousers and cap are dark green, the tpiping 
and shoulder-^strap red. The Guard Artillery has black collar and 
cuffs, red-edged. The engineers arc distingiiished from •artillery by 
their having silver buttons and appointments instead of gold. 

The greater part of the Cossacks woar a lonv; , loose caftan. This, 

In the Don, X^'ral 'and Astrakhan •coixtxngeiits is dark blue, in the Test, 
except as mentioned below, dark green. Cossacks wear no spurs, 
tuxt use a w;hip. As for •the facings, ihe Don regiments have plain, 
md the othor blue regiments crimson snd yeUow shoulder-straps 
respectively, and the greem regiments have red, yellow or light bhie, 
The head-dress is a conical lambskin cap, with cloth top, or a blue 
or green cap with band of the regimental colour. The Caucasus 
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regiments, however, wear a moi'c distioictly natioiuu unilorin, con- 
sisting of a dark brown, coUariess caftan, icwt aw«iy below the throait 
to show a waistcoat, scarlot for Kuban and blue tor Terek. reginionts 
(Plate HI., line 2, No. 6). The shoulder-straps are of the oolour of 
this waistcoat. The Caucasus regiments always wear the full head- 
dress and never the field cap, 'The Guard C'ossacks have short 
tunics (.scarlet, light blue and dark red) with guard-stripes on collar 
and cuffs, and cai)s of tl^c same, colours. 'J'hcse wear spurs l^esidcf 
carrying whips. I'lic Cossacks of tiic tsar's tscort wear a scarlet 
caftan edgei with gold braid, while waistcoat and dark IjJue 
trousers. The Cossack artillery wears green uniforms of Cossack 
cut, with red facings. 

Badges of rank arc as follows ; Non-commissioned officers, one- 
two or three stripes of braid across the shoulder strap; sergeanb 
major, a stripcj of gold lacc across the shoulder-slrap. In anrl above 
the rank of corporal, gold laco is worn on the collar and cuffs as in 
Germany. Officers wear broad cloth (red, blue, Ac.) shoulder- strap* 
nearly covered by strii)s of silver or f old lacc; on these appear tn* 
number or cipher and stars of rank— subalterns one, two and three", 
second captains four and senior captains none. In those ranks the 
cloth of the shoulder-strap shows in one narrow strip through the lace. 
In the field ranks, the cloth, covered by three bars of lace, shows two 
strips and riic same sequence is followed ; lieu tenant- colonel, three 
stars; colonel, none. In general officers' uniforms the lace entirclv 
covers the cloth, and the stars number two for a major-general, 
three for lieutenant-general and none for a full general. 

Italy 

The universal colour in full dress sind undress coats is a dark, 
fiat blue, faintly tinged with purple. Generals, cavalry and infantry 
(iixcopt JUrsag^iiert) wear blue-grey trou.sersaJld silver ornaments; staff 
officers, artillery and engineers dark blue trousers and gold ornaments. 

The coat, whether tunic or frock, has a stantl and fall collar, on 
the corners of which invariably figures a five-pointed silver or white 
star. The cuffs are .slightly pi')inted, except tor cavalry. The full-. 
dress head-dress is a low cloth shako, the undress throughout a 
kepi. Generals wear only the k^pi. The tunic, double-breasted 
for officers and single-breasted for rank and file, is cut very short, 
and has little piping. Officers have plain l)lue shoulder-straps 
with stars showing rank. A white collar is worn under the coat 
collar by all ranks. Officers have a blue frock, with black braid 
and plain cuffs. 

Iniantry have silver l)uttons and (rank and file) red-edged 
shoulder-straps and shoulder wings, blue-grey trousers with red 
piping (officers, double stripe). The shako is blue with red piping 
(officers, silver braid), silver device and cockade; the k^i (in the 
rank and file pointed back and front and pressed down at the sides) 
is similar in colour, dhc., to the men's shako. The belts are black. 
The Grenadier brigade alone has red collars and cuffs, all others 
are self-coloured (red edge to cuff). The greatcoat is light blue- 
pey, single breasted and unadorned except ior shoulder wiaga 
White or hollnnd gaiters are worn with the blue uniform. The 
brigades arc distinguished by gorget patches of the brigade colours 
upon which the star is worn. Officers wear a shoulder sash 01 
light blue, and in full dress silver epaulettes. 

Caunlry . — Line cavalry .have light coloured collars, euffs and 
shoulder-strap edges, silver buttons, and blne-grcy trousers with 
I double black stripe (officers, of the facings colour). Regimental 
distinctions are given in the talfle. The full head-dress is a singukudy 
handsome helmet, partly black, p:irtly bright steel, with a tall swan- 
neck crest (see Plato IV., lines i, 2, fig. 8) and on the front a broad 
white cross. Tbo undress cap is a k^pi with piping as in table. 
On the men's shoulder-straps is a silver grenade. The lancers 
(Lanziert) have coat and trousers as line cavalry with regimental 
distinctions given below. On the men's shoulder-straps are crossed 
lances. The head-dress is a fur cap, adorned with crossed lances 
and chain ,hi silver. It has also a cockade and a small upr^ht 
piutne. The crossed lances appear also on the k6pi The 
Iwm (Camllegieri) have a similar. coat and trousers, except Imat 
the collar has a flame-sliaped patch. Shoulder-strap, full head- 
dress and k^pi as for lancx^rs, wxth.a bufde instead 01 lances. All 
cavalry have brown bandoliers over the left shoulder. 

Artillery y gold buttons, dark blue trousers, with yellow piping 
(officers, double yellow stripe). Officers' tunics have black yeuow- 
edged collars and cuffs, men's a black yellow-edged collar patch, 
and yellow edgings on the collars, shoulder-straps and cuff. The 
badge of the field artillery on shako, k4pi and men's shoulder-straps 
iagold crossed guns; that *01 the horse and mountain, a gold grenacfe; 
fortre.s$ artillery are dressed practically as field. The shako has 
g<dd badge and short upright plume (horse artilleij long <black 
plume, looped hack on the right side),; the ,k6pi toping .is vellow. 
Gold epaulettes and light blue sash are worn by officeffs, axvf in .thc 
horse artillery a pouch- belt as welL Engineers have the artillery 
uniform, but with red piping, &c.„ instead to yellow, and badge of 
crossed axes. The depa^mental corps wear, as a rule, black facings 
with light blue piping, differing amongst themselves in cletaffs. 

The famous Bersaglim i(llght infantry) have the infantty tonic 
and frock with gold buttons, ^c. (officers in full dress, opaulettes), 
dark tone trousers .with . crimson stripe. Officers have crimson cuffs, 
ail ranks a blue red-edged collar, with crimson flame patch. The 
distinctive feature is the dark, wide-brimmed, slouch hat with a 
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argc drooping cock's feather plume. The Alpine infantry {Alpini) 
lave a black felt hat with silver device and eagle feather, tunic. 
Tousers and kdpi with green instead of red piping throughout, 
iihcers wear black collar with green flame p«atch and green cufls. 



Collar. 

Cuff. 

PipitiR. 

Line. 

1 Nice ..... 

2 Piedmont 

3 Savoy .... 

4 Genoa .... 

Crimson 

Bed 

r Black, red) 
V edged J 
Yellow 

Crimson 

Red 

Black 

Yellow 

Crimson 

Red 

#.* 

Vellow 

- ! 

L.’/verys. 

5 Novara .... 

6 Aosta 

7 Milan 

8 MontelKdlo , 

9 Florence .... 
JO Victor Emmanuel II. 

White 

Red 

Crimson 

Green 

Orange 

Yellow 

i 

1 Black 

' As collar 




Collar. 

Flame 

patch. 

Cuff. 

Piping. 

Light Horse. 






1 1 Fciirgia 


Red 

Black 

Ked 

Red 

12 Pafuzzo 


Yellow 

Crim.son 

Black 

Yellow 

13 Monferralo 


Black 


Crim.son 

14 Alessandria 



Orange 


Orange 

15 Ixxli 


Red 

Black 


RefI 

iG Lucca . 


White 

M 

Red 

White 

17 C/iscrtn 


Black 

Red 

Red 

18 Piacenza . 


Green 

Black 

Black 

Green 

19 Guides 


Lt. blue 

White 

Lt. blue 

White 

20 Rome . 


Black 

U 

Black 

»f 

Crim.son 

21 l*adua . 


Crimson 

Black 


22 Catania « 


1 Orange 

Lt.t)luc 

White 

Orange 

23 Uunil)crt 1. 


! White 

White 

24 Vicenza . 


n 

Red 

>1 

Red 


General officei*s have a single-breasted tunic with black velvet 
collar and cuffs laced with silver, red piping, silver shoulder-straps, 
and silver buttons. Frock, trousers, dtc.. as shown on Plate? iV., 
line 2, No. 5. Staff officers wear light blue collar and cufls, dark 
blue trousers with gold stripe and shako somewhat as for artillery 
officers. They wear the usual light blue shoulder sash, but over the 
left, instead of, as in the army at large, over the right shoulder. 

The new service dress is bluc-grev, regimental distinctions as 
on the officer's frock and k^>i in all arms. Infantry C(|uipment 
t-'. shown on Plate IV.,line2i No. 9. The cavalry head-dr^s is a round 
grey helmet. 

Rank Badges, — Non-commissioned officers : Ked or silver chevrons 
above the cuff, and .small distinctions on the shako. Uflicers ; 
On the shoulder-strap, i, 2 and 3 silver stars for subalterns and 
captains, the same with narrow silver e^lging round the strap for 
fidd officers, 1 , 2 or 3 gold stars on a silver .shoulder-strap for general 
officers; on the shako, silver or gold rings round the upper part, 
oil the k6pi rings round the lower part of the cap, i, 2 or 3 for 
company officers, i broader ring and 1, 2 or 3 for field officers. On 
the general's k6pi there is a red, silver-embroidered band with i, 
2 or 3 rings above. 

Unitf.d States 


The uniforms, though recent changes have largely deprived 
them of their character, still in some respects follow the French 
fashion upon which they were originally modelled. The helmet, 
worn until 1809, indeed showed no trace of French influence — it 
was simply a mere showy parade head-dress. The French k^pi, 
worn during and after the Civil War, has been abolished and replaced 
by a cap which, like the full-dress caj) now worn, bears some 
resemblance to the Japanese cap. But the long-skirted blue tunic, 
the general's " chapeau," the sergeant's and corporal's long pointed 
chevrons still survive to recall the old uniforms, and one or two of 
the innovations, the rank badges on the sleeve, are also French. 

Infancy Officers. — Full dre?«4 : universal pattern tunic (dark blue, 
double-breasted with thick gold shoulder-cord) with light blue, 
gold-laced collar, light blue trousers with white stripe, badges 
of rank and branch on sleeve. Universal pattern full-dress peaked 
cap (stiff blue cloth, gold-edged band, and eagle badge, with 
light blue band). Undress: nniversa) pattern frock (dark blue, 
single-breasted, braided black and hooked; across the shoulder, 
flat loops edged with gold lace and bearing rank badges) ; shoulder 
loop light blue; plain collar with U.S. and branch badge in 
cold; trou.sers as in full dress. Sword belt under the frock, filings 
brown leather. Ckp, of the same shape as full-dress cap but with 
plain black braid band. A white undress of ilSpiilar pattern is worn in 
hot climates. Service dress (olive dra^%r light khaki). G>at, 


single-breasted, four pockets, stand and fall collar, bronze buttons 
and ornaments. Brown waistbelt and braces, somewhat similar 
to British " Sam Browne," but with sword slings. Peaked cap. 
plain olive drab or khaki, with bronze eagle badge. Slouch hat, 
grey, with gold and black twisted cord. 

Kvening dress and mess dress: blue, with shouldcr-corcls and 
rank-marks as in full dress, blue trousers. Greatcoat, universal 
patic?rn, khaki with horn buttons; rank- marks in black braid on 
the sleeve, branch badge in bronze. 

Cavalry officers as infantry, but with yellow collar, cap -band and 
trousers strip^vs as full dress and branch badge, 

ArtiHery officers as infantry, but with red collar, cap-band and 
trouscr.s stripes, and branch badge. 

Engineer officers as infantry, but branch badge, red ground with 
white edges on full-dress collar and caj). Full-dress trousers, dark 
blue with red, white-edged stripe; undres.s, light blue with red 
stripe. In full dress engineer officers have the special distinction 
of wearing red skirt-flaps with white line and gold edge. Signal 
Corps, as infantry, but with branch badge and ^mon collar, cap- 
band, &c. Sign^ officers, alone in the army, wear a pouch-belt ; 
this i.s of black leather — crimson leather for the chief of the cor})s — 
with gold appointments. Ordnance Corps, as infantry, but dark 
blue red-edged trousers stripes, &c., and branch badge. Medical, as 
infantry, but with magenta .stripes, &c., and branch badge. 

Generals and Staff Officers. — Major-generals (and with a third 
star lieutenant-generals), dark blue double-breasted tunic with 
buttons in threes, and cufls and collar of black velvet ornamented 
with oak -leaf gold embroidery, above the cufls two silver .stars; 
gold epaulettes and aiguillette, wide yellow waist-.sash; dark blue 
trousers with two gold stripes : slings, and waist-belt if worn, 
crimson leather with gold stripes. “ Chapeau " or cocked hat 
(French pattern) black felt with black feather edging and gold 
ornament; full-dress cap, universal pattern, with black velvet band, 
embroidered on band and peak as on full-dress cufls. Undress: 
blue frock, double-breasted, with buttons in threes, " stand and 
fall " collar with U.S. in gold; rank marks on shoulder loq>s; 
plain dark blue trousers, universal pattern undress caps with oak- 
leaves on the peak only. White undress uniform is similar. Briga- 
dier-generals, as major-generals with the following distinctions: 
one star on the .sleeve or shoulder-loop, narrow yellow sash, buttons 
in pairs, plain black strap instead of crimson waist belt (with, iiow- 
ever, crimsen and gold slings). Service dress and overcoats (all 
general officers) universal pattern ; on the slouch hat a gold cord 
instead of black and gold. Kvening and mess dress, universe 
pattern, with cuffs, collar and epaulettes as in full dre.ss. Certain 
general officers who are chiefs of departments wear some of the 
distinctions of their branch; thus the adjutant-general, the quarter- 
master-general, &c., wear the branch badge below the stars, the 
chief of engineers the scarlet engineer skirt flap, the chief of artillery 
a crimson waist-sash instead of yellow. In undress these officers 
have a ground of their branch colour instead of dark blue on the 
shoulder loq)s. Staff officers are in the main uniformed in the 
I same way as those of infantry, but wear dark blue trousers (in full 
I dress a gold stripe), black and gold belts and slings, branch badge 
I on sleeve, and full-dress collars, full-dress cap-bands and undress 
shoulder loops of the branch colour. 

Bran h and Line Badges . — GeneraJ .staff, a silver star, decorated 
with eagle device; iuspector-gcineral's department, sword and 
" fasces" crossed in wreath, gold ; adjutant-generars department, gold 
shield with U.S, arms; quartermaster- general's department, sword 
and key crossed, .surmounted by eagle, over a wheel, gold; ordnance, 
grenade; commissary or subsistence, silver crescent; infantry, gold 
crossed rifles; cavalry, gold cros.sed swords; artillery, gold crossed 
guns; engineers, .silver castle; signal corps, crossed flags and torch; 
medical, winged Aesculapius staff. Aides-de-camp wear a shield 
like the adjutant-generars but in red, white and blue enamel and 
surmounted by an eagle; adjutants, (juartermasters, cx^mmissaries, 
&c., of the combatant arms wear a .shield, sword and key, crescent, 
&c., under the guns, swords, &c., of the regiment or roiqis, 

Branch and Arm Colours. — Infantry, light blue; cavalry, yellow; 
artillery, red; engineers, red with white edge; signal corps, salmon 
with white edge; quartermaster's department, yellow ochre; ord- 
nance, blue with crimson edge; other .staffs and departments, light 
blue; medical, magenta; general staff, dark blue. 

Badees of Officers : general, lieutenant-general, major- 

general, brigadier-general, stars 4, 3, 2, and i respectively, in all 
orders of dress. Other officers, in undress, silver on a shoulder 
loop of coloured cloth according to branch; colonel, spread eagle; 
lieutenant-colonel, pair of oak -leaf sprigs; major as lieutenant- 
colonel but in gold; captain, two pairs of bars ; ist lieutenant, one 
pair of bars; 2nd lieutenant, no badge: in full dress, evening dress and 
greatcoat, colonel fivefold, lieutenant-colonel fourfold, major three- 
fold, captain twofold, ist lieutenant single Austrian knot of narrow 
gold braid, 2nd lieutenant no Austrian knot. Field officers have 
black leather waist-belt and slings completely covered with gold 
braid, and also oak -leaf embroidery on the peak of the full-direes 
cap. Captains and lieutenants have similar belts, but with four 
gold braids only; in the infantry, cavalry, artill^ and engineers 
the intervening spaces C' lights ") are coloured light blue, yellow, 
Ac., while in other cases the black leather is allowed to apfiear. 
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Enlisted men wre dressed similarly to officers, with the followinc 
differences ; tunic with dark blue cuffs, collar and shoulder-straps. 
The collar is edged top and bottom, the shoulder-straps all round 
and the cufts along the top edge with yellow for cavalry, light blue 
for infantry, &c. The badge of the branch in brass is on the collar. 
Lines are worn (aiguillette fashion) as an additional decoration; 
these are of the branch colours. The trousers are light blue, with, 
in full dress, stripes of branch colours. The white undress, service 
dress and greatcoat are similar to those for officers, with certain 
distinctions in detail. The full-dress cap is of the officers' pattern, 
but the band is dark blue, edged with the branch or arm colour 
above and below, and the badge is brass in a white metal wreath. 
The slouch hat has a cord of the branch colours. Rank marks of 
non-commissioned officers are long, graceful chevrons (inherited 
from France) pointing upwards, i, 2 and 3 for lance-corporals, 
coriX)ral.s and sergeants, 3 with diamond star, &c.,for “first ser- 
geants “ and corresponding ranks, 3 with the lower ends connected 
by bars or arcs of the chevron material for sergeant-majors and 
staff -sergeants. In full dress these chevrons are of the colour of 
the branch facings, in service dress of khaki embroidery. 

Naval Uniforms . — The full-dress coat of British naval officers 
is a dark blue double-breasted swallow -tailed coat with gold buttons, 
lace and epaulettes, a wlntc gold-edged slashed-flap on the sleeve 
with rings of lace showing rank. Dark blue trousers with gold 
stripes, and black silk cocked hat. The undress coats are frock 
coat, which may be worn with epaulettes, and double-breasted 
jumper, both having plain cufis with rings of gold lace. The 
undress cap is a 2)calccd cap with gold badge. Certain petty officers 
wear blue jumpers, the rest and the sailors wear sailors' dress (Plate 
IV., line 3, No. 7). White is worn in the tropics, with white pith 
helmets in the case of officers and broad-bnmmed straw hats in 
that of the sailors. Royal Marine Artillery and Royal Marine 
Light Infantry are dressed as artillery and infantry of the army, 
wiUi certain distinctions; they may always be recognized by the 
badge of a globe within a laurel wreath (Plate IV., line 3, No. 1). 

Officers' Rank Marks,-— {a) On the epaulette: Batons in laurel 
wreath and crown, admiral of the fleet ; crown, sword and baton 
grossed, and i, 2, 3 stars, rear-admiral, vice-admiral, admiral; 
anchor and crown, with o, 1,2, stars, commander, junior captain, 
senior captain ; anchor and star, senior lieutenant ; anchor, Junior 
lieutenant; anchor on fringcless epaulette, sub -lieutenant, {h) On 
the sleeve (in all orders of dress except white, and greatcoat): Flag 
officers, broad gold ring with i, 2, 3, 4 narrow rings (the uppermost 
with a curl) for rear-admiral, vice-admiral, &c. ; other oflicers, i, 2, 
2 witii narrower ring between, 3 and 4 for sub-lieutenant, junior 
lieutenant, senior lieutenant, commander and captain, (tf) Shoulder- 
straps in greatcoat and white undress, blue strap with bars and curl 
as on sleeve in other orders, except flag officers, who have gold-laced 
shoulder-strap with rank marks as on epaulette. Non-combatant 
branches have not the “ curl," and between the gold bars or rings 
there are “ lights “ or stripes of various colours according to branch. 
The Royal Naval Reserve officers have similar rank mark, but, 
imstcad of bars of plain lace, a thin twist of goid embroidery, and 
an oval badge surrounding the anchor on the epaulette.s. 

The uniforms of other navies arc very similar to those of the 
British. The old-fashioned jacket worn over the sailor blouse, 
and the t?onspicuous white lai)cls of the full-dress coat, are the 
principal peculiarities of the German navy. The Spanish naval 
officer has red lapels. A very marked peculiarity of tlic Austrian 
navy is that the officers, dressed in all other respects similarly to 
the naval officers of other countries, have the military tunic. The 
marines, where they exist, conform to the infantry of the respective 
land forces in most respects; the German marines, however, wear 
the jiiger shako, and navy-blue uniforms with white collars and 
cuffs (Plate IV., line 3, No. 3). 

Scr; Colonel C* W^ton, British Army) and British regimental 
histories; Ottenfeld and Teuber, Oesterreichs Armee\ Richard 
Knitel, Uniformen-Kunde\ R. Nevill, British Military Prints', 
Lienhardt and Humbert, Les Uniformes de VArm^e Frangaise; 
British Dress Regulations, 1822, 1834, 1846, 1855-T8O4, 1874, 1883, 
1891 and 1904; Lavis.se, Sac au Dos; and Moritz Ruhl's handt>ooks 
of the German, Austrian, Russian, Italian and French army uniforms 
of the present day. The particulars given of the United States 
army uniforms have been obtained, by the kind permission of the 
United States Embassy, from official plates. (C. F. A.) 

UNION (known locally as Union Hill and officially as Town 
of Union), a town of Hudson county, New Jersey, U.S.A., on 
the Hudson River, adjoining West Hoboken and Weehawken, 
and opposite New York City. Pop. (1900), 15,187, of whom 
5179 were foreign-born; (1906, estimate) 17,369. In the 
foreign element Germans predominate. The town is served 
by the railways passing through Weehawken and Hoboken. 
The principal manufactures are silk goods, shirts and malt 
liquors. In 1905 the factory products were valued at $3,512451. 
Onginally a part of the township of North Bergen, Union was 
incorporated as a separate township in i86t, and as a town, 
under the name Town of Union, in 1864. 
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Town of Union must not be confused with Union township (pop. in 
1905# 4bi4)» Union county, incorporated in 1808; Union township 
2188), Bergen county, incorporated in 1852; Union township 
(W5i 913)1 Ocean county, incorporated in 1846; and Union town- 
ship (i<>05, 923), Hunterdon county, incorporated in 1853. Unirn 
township, Camden county, Ijccame Gloucester City in 1868, and 
Union townshiji, Hudson county, Ixcaine West New York in j8<^8. 

UNION, a town and the county-scat of Union county, South 
Carolina, U.S.A., about 66 m, N.W. of Columbia. Pop. (1900), 
5400, of whom 1701 were negroes; (U.S. census, 1910), 
5,623. Union is served by the ^utliem and the Union & Glenn 
Springs railways; the latter connects at Pride, 16 m. distant, 
with the Seaboard Air Line. The city is situated in the Pied- 
mont region near the foot of the Blue Ridge Mountains. It is 
the .seat of Clifford Seminary for Young Women (opened, 1881; 
chartered, 1883), and has a Carnegie library. Union is in a 
rich cotton-growing, farming and fruit-growing region, and 
deposits of gold, magnetic iron ore, marble and granite are 
found. The town has several large cotton mills and a large 
knitting mill. Union was settled about 1755 and was incor- 
porated as a town in 1872. 

UNION LEAGUE OF AMERICA, THE, sometimes called 
the Loyal League, an organization for political purposes of 
northern whites, later of southern blacks, which originated in 
Ohio in 1862 when the Confederate military successes and 
political disaffection in the northern states made the outlook 
for the North seem doubtful. Within one year it had spread 
over eighteen northern states and among the Unionists ol the 
South. The order raised troops, paid their expenses, sent 
supplies to the field and distributed political literature. At 
the close of the war it worked for radical reconstruction of 
the southern states, punishment of the southern leaders, 
confiscation of property and negro .suffrage. The southern 
Unionists hoped to make it the nucleus of a new political party, 
but this was frustrated by the admission of the blacks for 
political purposes, after which the southern whiles generally 
deserted the League. After the Freedmen’s Bureau agents and 
other northern whites obtained command of the League in the 
south it became simply a machine to control chc votes of the 
blacks. The League ceased to he important in the N(^rth, 
though headquarters were in New York City. Each southern 
state had its grand council and each county one or more 
councils. A constitution and an elaborate ritual were adopted, 
making it an oath-bound secret order, whose members were 
sworn to support one another on all occasions, to vote in elec- 
tions only for negroes or northern men, and to overthrow the 
southern “ white oligarchy.’^ No ex-Confederate and few 
southern Unionists were permitted to join. At each meeting 
the members were taught from a catechism prepared by Radical 
members of Cbngress that they must beware of their \\hite 
neighbours as their worst enemies, that the I emocratic party, to 
which the southern whites belonged, had opposed emancipation 
and was still opposed to any rights for the negro. In order to 
prevent moral control of the negroes by former masters the 
League, by an ** exodus order, required all negroes who were 
still living with their former masters to find other homes. 
The negroes were taught the equality of men and the right of 
the negro to his master’s property. The votes of blacks, 
during reconstruction, were controlled by the few white Radical 
leaders. No negro could safely break away and vote indepen- 
dently. Negroes who voted with the mass of the southern 
whites were persecuted, beaten or (as in a few cases) killed. 
The League died out about 1870, but not before it had suc- 
ceeded, with the Freedmen’s Bureau and other forces, in per- 
manently arraying the blacks and whites into opposing political 
parties. 1- 

UNIONTOWN, a borough and the county-scat of Fayette 
county, Pennsylvania, U.S.A., about 40 m. S. by E. of 
Pittsburg. Pop. (1900), 7344, of whom 449 were foreign-born. 
Uniontown is served by the Pennsylvania and the Baltimore 
& Ohio railways, Coal, iron and natural gas are found in 
the heighbouring region. The manufactures include ^lass 
products, iron, steel, enamel, radiators, coke, flour and bneks. 
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The oi^ginal village was surveyed and laid out in 1776 on land 
owned by Henry Beeson, and the borough was incorporated in 
1796. From 1827 to 1832 Unionlown was the seat of Madison 
College, formed from Union Academy (founded 1808); in 1832 
the college was merged with Allegheny College, of Meadville, 
Pa. In r866 the buildings were turned over to the Soldiers' 
Orphans' School (now at Jumonvillc, a suburb), which occupied 
them until 1875. In the south-eastern part of the county is 
the district known as Great Meadow's; here George Washington 
built Fort Necessity in 1754, and General Edward Braddock 
died and was buried here after his defeat by the P'rench and 
Indians in 1755. 

UNITARIANISM, a SN^stem of Christian thought and reh’gious 
observance, based, as opposed to orthodox Trinitarian ism, 
on the unipersonality of the Godhead, i,e. that the Godhead 
exists in the person of the Father alone. Unitarians can)* 
their history up to the Apostolic age, claim for their 
doctrine a prevalence during the ante-Nicene period, and by 
help of Arian communities and individual thinkers trace a 
continuity of their views to the present time. How’ever tliis 
may be, it is certain that the Reformation of the 16th century 
was in every European country attended b}' an outbreak more 
or less serious of anti-Trinitarian opinion. Suppressed as a rule 
in individual cases, this type of doctrine ultimately became the 
badge of separate religious communities, in Poland (extinct), 
in Hungary (still flourishing), and at a much later dat(‘ 
in England. Along with the fundamental doctrine, certain 
characteristics have alwa}’S marked its professors; namely, a 
large degree of toleration, a minimizing of (tss^ntials, a 
repugnance to formulated creed, an historical study of Scripture. 
Martin CeUarius (1499-1564), a friend of Luther, is usually 
regarded as the first literar>' pioneer (1527) of the movement; 
the anti-Trinitarian position of Ludwig Haetzer (^.1;,) wa.s not 
disclosed till after his execution (1529) for anabaptism, Both by 
his writings (from 1531) and by his fate (1553) Servetus (g,v,) 
stimulated thought in this direction. The Dialogues (1563) 
of Bernardino Ochino, while defending the Trinity, slated 
objections and difficulties with a force which captivated many. 
In his 27th Dialogue Ochino points to Hungary as a possible 
home of religious liberty. It wus in Poland and Hungary 
that religious communities, definitely anti-Trinitarian, were 
first formed and tolerated. 

Scattered expressions of anti-Trinitarian opinion 
appear here early. At the age of 80, Catherine, wife of Melchior 
Vogel or Weygel, was burned at Cracow (1539) for apostasy; 
whkher her views embraced more than deism is not clear. 
The first synod of the Reformed Church w'as held in 1555; at 
the second (1556), Gregory Pauli and Peter Gonesius avowed 
anti-1'rinitarian and anabaptist view.s. The arri\'al of Bland- 
rata (g.v.) in 1558 furnished the party with a leader. In 1565 
the diet of Piotrkow excluded anti-Trinitarians from the existing 
synod ; henceforw^ard they held their own synods as the Minor 
Church. KnowTi by various other names (of which Arian was 
the most common), at no time in its history did thi,s body adopt 
for itself any designation save Christian. Originally Arian 
(though excluding any worship of Christ) and anabapti.st, 
the Minor Church was (by 1588) brought round to his own views 
by Fausto Sozzini, who had .settled in Poland in 1579 (see 
SociNUs). In 1602 James Sienynski established at R^ow a 
college and a printing-press, from which the Racovian Catechism 
was issued in 1605. In 1610 a Catholic reaction began, Jed by 
Jesuits. The establishment atRakow was supprc.ssed in 1638, 
two lads Jiaving pelted a crucifix outside the town. Twenty 
years later the Polish Diet gave anti-Trinitarians the option of 
conformity or exile. The Minor Church included many Polish 
magnates, but their adoption of the view's of Sozzini, which 
precluded Christian.s from magisterial office, rendered them 
politically powerless. The execution of the decree, hastened by 
a year, took place in 1660. Some conformed ; a large number 
made their way to Holland (where the Remonstrants admitted 
them to membership on the basis of the Apostles' Creed); 
others to the German frontier; a coivtjngenl settled in Tran- 


sylvania, not joining the Unitarian Church, but maintaining 
a distinct organization at Kolozsvdr till 1793. At Amsterdam 
was published (1665-1669) the Bibliotheca fratrum polonormt, 
embracing the works of Hans Krell, their leading theologian, 
of Jonas Schlichting, their chief commentator, of Sozzini and 
of Johann Ludwig Wolzogen; the title-page of this collection, 
bearing the words guos Umiarios vacant , introduced this term 
to Western Europe. 

Transylvania and Hungary. — No distinct trace of anti-Trini- 
tarian opinion precedes the appearance of Blandrata at the 
Transylvanian court in 1563. His influence was exerted on 
Francis David (1510-1579), who was successively Catholic, 
Lutheran, Calvinist and anti-Trinitarian. In 1564 David was 
eJct'ted by the Calvinists as “ bishop of the Hungarian churches 
in Transylvania,” and appointed court preacher to John Sigis- 
mund, prince of Transylvania. His discussion of the Trinity 
began (1565) with doubts of the personality of the Holy Ghost. 
His antagonist in public disputations was the Calvinist leader, 
Peter Juiidsz (Melius); his supporter was Blandrata. John 
Sigismund, adopting his court-preacher’s views, issued (1568) 
an edict of religious liberty at the Torda Diet, which allowed 
David (retaining his existing title) to transfer his episcopate 
from the Calvinists to the anti-Trinitarians, Kolozsvar being 
evacuated by all but his followers. In 1571 John Sigismund was 
succeeded by Stephen Bathory, a Catholic, and trouble began. 
Under the influence of John Sommer, rector of the Koloz.svdr 
gymnasium, David (about 1572) abandoned the worship of 
Christ. The attempted accommodation by Sozzini only pre- 
cipitated matters ; tried as an innovator, David died in prison 
at Dih'-a (1579). The cultus of Christ became an established 
usage of the Church; it is recognized in the 1837 edition of the 
official hymnal, but removed in the edition of 1865. On the otlier 
hand, in 1621 a new sect arose, the Sahbatarii, with strong 
Judaic tendencies; though excluded from toleration they main- 
tained an existence till 1848. The term unilarius (said to have 
been introduced by Meliu.s, in discussions of 1569-1571) makes 
its first documentary appearance in a decree of the L6csfalva 
Diet (1600); it was not officially adopted by the Church till 
1638. Of the line of twenty-three bishops the most distinguished 
were George Enyedi (1592-1597), whose Explicationes obtained 
European vogue, and Michael lombard Szentabrahami (1737*' 
1758), who rallied the forces of his Church, broken by persecution 
and deprivation of property, and gave them their existing 
constitution. His Sumnta universae theologiae secundum 
Umiarios (1787), Socinian with Arminian modifications, was 
accepted by Joseph II. as the official manifesto of doctrine, 
and so remains, though no subscription to it has ever been 
required. The official title is the Hungarian Unitarian Church, 
with a membership of over 60,000, most of them in Tran.syl- 
vania, especially among the Szekler population, a few in Hun- 
gary; their bi.shop has a seat in the Hungarian parliament. 
At Kolozsvar, the seat of the consistory, is the principal college; 
others arc at Tarda and at Szdkely-Kereaztur. Till 1&18 the 
continued existence of this body was unknown to English Uni- 
tarians; relations have since become intimate; since i860 a 
succe.s.sion of students have finished their theological education 
at Manche.ster College, Oxford; others at the Unitarian Home 
Missionary College. 

England. — Between 1548 (John Assheton) and 1612 we have 
a thin line of anti -Trinitarians, either executed or saved by 
recantation. Those burned were Geotge van Farris (1551), 
Flemish surgeon:; Patrick Pakingham (1555), fcHmonger,; 
Matthew Hamont (1579), ploughwright; John Lewes (1583); 
Peter Cole (1587), tanner; Francis Kett (1589), physician 
author; Bartholomew Legate (1612), cloth-dealer, last of the 
Smithfield victims; and the twice-burned fanatic Edward 
'Wightman (1612). In all these cases the virus seems to have 
aime from Holland ; the last two executions followed the rash 
dedication to Janies L of the Latin version of the Racovian 
Calechism (1609). The vogue of Bocinian views, which icor (a 
time affected men like Falkland and Chillingworlh, led to the 
abortive fourth canon of 1640 against Socinian l^oks. The 
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ordinance of 1648 made denial of the Trinity capiUil, but it 
was a dead letter, Cromwell intervening in the cases of Paul 
Best (1590-16571) and John Biddle (161^1662). In 1650 John 
Knowles was an Arian lay-preacher at Chester. In 1652-1654 
and 1658-1662 Biddle held a Socinian conventicle in Londcm; 
in addition to his own writings he reprinted (1651) and trans- 
lated (1652) the Racoinan Catechism ^ and the Life of Socinus 
(1653). His disciple Thomas Firmin (1632-1697), mercer and 
philanthropist, and friend of Tillotson, was weaned to Sabcllian 
views by Stephen Nye (1648-1719), a clergyman. Firmin pro- 
moted a remarkable series of controversial tracts (1690-1699). 

The term “ Unitarian first emerges in 1682, and appears 
in the title of the Brief History (1687). It was construed in a 
broad sense to cover all who, with whatever differences, held the 
unipersonality of the Divine Being. Firminhad later a project of 
Unitarian societies “ within the Church the first preacher to 
describe himself as Unitarian was Thomas Emlyn (1663-1741), 
who gathered a London congregation in 1705. This was con- 
trary to the Toleration Act of 1689, which excluded all who 
should preach or write against the Trinity. It is noteworthy 
tliat in England the Socinian controversy, initiated by Biddle, 
preceded the Arian controversy initiated by Samuel Clarke’s 
Scripture Doctrine of the Trinity (1712). Arian or semi- Arian 
views had much vogue during the i8th century, both in ^e 
Church and in dissent. The free atmosphere of dissenting 
academies (colleges) favoured new ideas. The effect of the 
Salters’ Hall conference (1719), called for by the alleged heresy 
of James Peirce (1673-1726) of Exeter, was to leave dissenting 
congregations to determine their own orthodoxy; the General 
Baptists had already (1700) condoned defections from the 
common doctrine. In 1689 Presbyterians and Independents 
had coalesced, agreeing to drop both names and to support a 
common fund. The union in the London fund was ruptured 
in 1693; in course of time differences in the administration of 
the two funds led to the attaching of the Presbyterian name to 
theological liberals, though many of the older Unitarian chapels 
were Independent foundations, and at least half of the Pres- 
byterian chajjels (of 1690-1710) arc now in the hands of Congre- 
gationalists. Leaders in the advocacy of a purely humanitarian 
christology came largely from the Independents, f.g. Nathaniel 
Lardner (1684-1768), Caleb Fleming (1698-1779), Joseph 
Priestley (1733-1804), Thomas Belsham (1750-1829). 

Tile formation of a distinct Unitarian denomination dates from 
the secession (1773) of Thcophilus Lindsey (17.23-1808) from the 
Anglican Church, on the failure of the Feathers petition to par- 
liament (1772) for relief from subscription. Lindsey’s secession 
had been preceded in Ireland by that of William Robertson, D.D. 
(1705-1783), who has been called the father of Unitarian 
nonconformity.” It was followed by other clerical secessions, 
mostly of men who left the ministry, and Lindsey’s hope of a 
Unitarian movement from the Anglican Church was disappointed. 
By degrees his type of theology superseded Arianism in 
a considerable number of dissenting congregations. The 
Toleration Act was amended (1779) by substituting belief 
in Scripture for belief in the Anglican (doctrinal) articles ; in 
1813 the penal acts against deniers of the Trinity were repealed. 
In 1825 the British and Foreign Unitarian Association was 
formed as an amalgamation of three older societies, for literature 
(1791), mission work (;i8o6) and civil rights (1818). Attacks 
were mode on properties held by Unitarians, but created prior 
to 1813. The Wolverhampton Chapel case began in 1817, the 
more important Hewley Fund case in 1830; both were decided 
against the Unitarians in 1842. Appeal to parliament resulted 
in the Dissenters’ Chapels Act (1844), which secures that, so 
far as trusts do .not specify doctrines, twenty-five years’ tenure 
legitimates existing usage. 

The drier iBriestkyrBelsham type of Unitarianisni, bound up 
with a determinist philosophy, was gradually modified by the 
influence of Channing (see below), whose works were reprinted 
in numerous editions and owed a wide circulation to the efforts 
crif Robert .Spears (i825-z899\ Another American influence, 
potent in reduoiiig the rigid thou^ limited supematuralism 
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of Belsham and his successors, was that of Theodore Parker 
(1810-1860). At home the teaching of James Maxtineau 
(1805-1900), resisted at first, was at length powerfully felt, 
seconded as it was by the influence of John James Tayler 
(1797-1869) and John Hamilton Thom. (1808-1894). The body 
has produced some remarkable scholars, e,g, John Kenrick 
(1788-1877), James Yates (1789-1871), Samuel Sharpe (1799- 
1881), but few very poputo preachers, though George Harris 
(1794-1859) is an exception. Its year-book specifies 406 
congregations in England and Wales. For the education of its 
ministry it supports Manchester College at Oxford (which 
deduces its ancestry from the academy of Richard Frankland, 
begun 1670), the Unitarian Home Missionary College (founded in 
Manchester in 1854 by John Relly Beard, D.D., and William 
Gaskell), and the Presbyterian College, Carmarthen. 

English Unitarian periodical literature begins with Priestley’s 
Theological Repository (1769-1788), and includes the Monthly 
Repository (i8o()-i83»), the Christian Reformer (1834-1665). the 
Prospective Review (1845-1854), the National Review {185^-1864), 
the Theological Review (1864-1879). and now the Hibhert Journal, 
one of the enterprises of the Hibbert Trust, founded by Kobert 
Hil)bert (1770-1849) and originally designated the Anti-Trinitarian 
Fund. This came into operation in 1853, awards scholarships and 
fellowships, supported (1878-1894) an annual lecturesliip, and has 
maintained (from 1894) a chair of ecclesiastical history at Manchester 
College. The general activities of the body are conducted partly 
by ifj? association (Essex Street, Stranoh partly by its (triennial) 
National Conference, established 1882. it has two weekly papers, 
the Inquirer and the Christian Life, 

Scotland , — Much has been made of the execution (1697) 
at Edinburgh of the student Thomas Aikenhead, convicted of 
blaspheming the Trinity. The works of John Taylor, D.D. 
(1694-1761), on original sin and atonement had much influence 
in the east of Scotland, as we learn from Robert Bums; and such 
men as William Dalrymple, D.D. (1723-1814) and William 
M‘Gill, D.D. (1732-1807), along with other “moderates,” were 
under suspicion of similar heresies. Overt Unitarianism has 
never had much vogue in Scx)tland. The only congregation 
of old foundation is at Edinburgh, founded in 1776 by a seces- 
sion from one of the “ fellowship societies ” formed by James 
Fraser, of Brea (1639-1699). The mission enterprises of 
Richard Wright (1764-1836) and George Harris (1794-1859) 
produced results of no great permanence. There are now seven 
congregations. The Scottish Unitarian Association was founded 
in 1813, mainly by Thomas Southwood Smith, M.D., the sani- 
tary reformer. The McQuaker Trust was founded (1889) for 
propagandist purposes. 

Ireland, — Controvers) respecting the Trinity was excited 
in Ireland by the prosecution at Dublin (1703) of Thomas 
Emlyn (see above), resulting in fine and imprisonment, for re- 
jecting the deity of Christ. In 1705 the Belfast Society was 
founded for Ideological discussion by Presbyterian ministers 
in the north, with the result of creating a body of opinion adverse 
to subscription to the Westminster standard.s. Toleration of 
dissent, withheld in Ireland till 1719, was then granted without 
the requirement of any doctrinal .subscription. Next year a 
movement against subscription was begun in the General Synod 
of Ulster, culminating (1725) in the placing of the advocates of 
non-subscription, headed by John Abcmethy, D.D., of Antrim, 
into a presbytery by themselves. This Antrim presbytery was 
excluded (1726) from jurwdiction, though not from communion. 
During the next hundred years its members exercised great 
influence on their brethren of the s^od; but the counter- 
influence of the mission of the Scottish Seceders (from 174*) 
produced a reaction. The Antrim Presbytery gradually became 
Arian; the same type of theology affected more or less the 
Southern Association, known since 1806 as the Synod of 
Munster. From 1783 ten of the fourteen presbyteries in the 
General Synod had made subscription optional; the ^nod’s code 
of 1824 left “soundness in the faith” to ^ ascertained by sub- 
scription or by examination. Against this compromise Henry 
Cooke, D.D. (1788-1 868) j directed all his powers, and was ulti- 
mately (1829; successful in defeating his Arian opponent, Henry 
Montgomery, LL.D. (1788-1865). Montgomery led a secession, 
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»^'hich formed (1830) the Remonstrant Synod, comprising three 
presbyteries. In 1910 the Antrim Presbytery, Remonstrant 
Synod and Synod of Munster were united as the General Synod 
of the non-subscribing Presbyterian Church of Ireland. They 
have 38 congregations and some mission stations. Till 1889 
they maintained two theological chairs in Belfast, where J[ohn 
Scott Porter (1801-1880) was a pioneer in biblical criticism; 
they now send their students to England for their theolopcal 
education, though in certain respects their \ 4 evvs and practices 
are more conservative than those of their English brethren. 

Irish Uaitariaa i>criodical literature began in 1832 with the IHhie 
ChrisHan, followed by the Irish Unitarian Magazine, the Christian 
Unitarian, the Disciple, and now the Nonsuhscribing Preshyterian, 
See generally R. Wallace's Antiitinitarian Piog, (1850); G. lionet* 
Maury's Early Sources of Eng, Unit, Christianity, trans. K. Hall 
(i8i<4j; A. Gordon’s Heads of Eng, Unit. Hist, (1895)- (A. Go.*) 

United States.— Unitarianism in the United States followed 
essentially the same development as in England, and passed 
through the stages of Arminianism, Arianism, anti-tritheism, 
to rationalism and a modernism based on a large-minded accept- 
ance of the results of the comparative study of all religions. In 
the early i8th century' Arminiani.sm presented itself in New 
England, and sporadically elsewhere ; this tendency was largely 
accelerated by the reaction from the excesses of the “ Great 
Awakening ” under Jonathan Edwards and George Whitcfield. 
Before the War of Independence Arianism showed itself in 
individual instances, and French influences were widespread 
in the direction of deism, though they were not organized into 
any definite utterance by religiou.s bodies. 

As early as the middle of the i8th century Harvard College 
represent^ the most advanced thought of the lime, and a score 
or more of clergymen in New England were preaching what was 
essentially Unitariani-sm. The most prominent of these men 
was Jonathan Mayhew (i720'-i766), pastor of the West Church 
in Boston from 1747 to 1766. He preached the strict unity 
of God, the subordinate nature of Chiist, and salvation by 
character. Charles Chauncy (1705-1787), pastor of the First 
Church from 1727 until his death, the chief opponent of Edwards 
in the great revival, w’as both a Unitarian and a Univensalist. 
Ebenezer Gay (1696-1 787) of Hingham, Samuel West (1 730-1807) 
ofNew Bedford, Thomas Barnard (1748-1 8 14) of Newbury, John 
Prince (1751-1836) and William Bentley (1758-1819) of Salem, 
Aaron Bancroft (1755-1836) of Worcester, and several others, 
were Unitarians. 

The first official acceptance of the Unitarian faith on the part 
of a congregation was by King’s Chapel in Boston, which settled 
J ames Freeman ( 1759-1835) in 1 782, and revised the Prayer Book 
into a mild Unitarian liturgy, in 1785. The Rev. William Hazlitt 
(father of the essayist and critic), visiting the United States in 
1783-1 785, published the fact that there were Unitarian.s in Phila- 
delphia, Boston, Charleston, Pittsburg, Hallowell, on Cape Cod 
and elsewhere. Unitarian congregations were organized at 
Portland and Saco in 1792 by Thomas Oxnard; in 1800 the First 
Church in Plymouth accepted the more liberal faith. Joseph 
Priestley came to the United States in 1794, and organized a 
Unitarian Church at Northumberland, Pennsylvania, the same 
year, and one at Philadelphia in 1796. His writings had a 
considerable influence. 

Thus from 1725 to 1825 a more tolerant and rational belief 
was developing in New England, and to some extent elsewhere. 
The first distinctive manifestation of the cliange was the inaugura- 
tion of Henry Ware (1764-1845) as professor of divinity at Har- 
vard College, in 1805. In the same year appeared Unitarian 
lx)oks by John Sherman (1772-1828) and Ho.sea Ballou (1771- 
1852), i,nd another in i8»o by Noah Worcester (i7S8“i837). 
At the opening of the 19th century, with one exception, all the 
churches of Boston were occupied by Unitarian preachers, and 
various periodicab and organizations expres.sed their opinions. 
Churches were establbhed in New York, Baltimore, Washing- 
ton, Charleston and elsewhere during this period. 

William Ellery Channing was settled over the Federal Street 
Congregational Church, B^on, in 1803; and in a few years he 


became the leader of the Unitarian movement. At first 
mystical rather than rationalistic in his theology, he took part 
with the Catholic Christians/^ as they called themselves, who 
aimed at bringing Christianity into harmony with the pro- 
gressive spirit of the time. His essays on The System of Exclu- 
sion and Denunciation in Religion (1815), and Objections to 
Unitarian Christianity Canwderfd (1819), made him a defender 
of Unitarianism. His sermon on “ Unitarian Christianity," 
preached at Baltimore in 1S19, at the ordination of Jared Spark.s, 
and that at New York in 1821, on “ Unitarian Christianity most 
favourable to Piety,” made him its interpreter. The result was 
a growing division in the Congregational churche.s, which was 
emph^ized in 1825 by the formation of the American Unitarian 
Association at Boston. It was organized “ to diffuse the know- 
ledge and promote the interests of pure Christianity”; and it 
published tracts and books, supported poor churches, sent out 
missionaries into every part of the country, and established new 
churches in nearly all the states. Essentially non-sectarian, 
with little missionary zeal, the Unitarian movement has grown 
slowly; and its influence has been chiefly exercised through 
general culture and the better literature of the country. Many 
of its clergymen have been trained in other denominations ; but 
the Harvard Divinity School was distinctly Unitarian from its 
formation, in 1816, to 1870, when it became an unsectarian 
department of the university. The Meadville (Pa.) Theological 
School was founded in 18-^; and the Unitarian Theological 
School at Berkeley, California, in 1904. 

Unitarian thought in the United States has passed through 
three periods. The first, from 1800 to 1835, was formative, 
mainly influenced by English philosophy, scmi-supernatural, 
imperfectly rationalistic, devoted to philanthropy and practical 
Christianity. Dr Channing was its distinguished exponent. 
The second, from 1835 to 1885, profoundly influenced by German 
idealism, wa.s increasingly rationalistic, though its theology was 
largely flavoured by mysticism. In 1865 the National Unitarian 
Conference was organized, and adopted a distinctly Christian 
platform, affirming that its members were “ disciples of the Lord 
Jesus Christ.” The more rationalistic minority thereupon 
formed the Free Religious Association, “ to encourage the 
scientific study of theology and to increase fellow.ship in the 
spirit.” The Western Unitarian Association accepted the same 
position, and based its fellowship on no dogmatic tests,” but 
affirmed a desire ‘‘ to establish truth, righteousness and love 
in the world.” This period of controversy, and of vigorous 
theological development, practically came to an end soon after 
1885; and its cessation was assured by the action of the national 
conference at Saratoga in 1894, when it was affirmed by a nearly 
unanimous vote ; “ These churches accept the religion of Jesus, 
holding, in accordance with his teaching, that practical religion 
is summed up in love to God and love to man. The conference 
recognizes the fact that its constituency is Congregational in 
tradition and polity. Therefore it declares that nothing in 
this constitution is to be construed as an authoritative test; 
and we cordially invite to our working fellowship any who, while 
differing from us in belief, arc in general sympathy with our 
spirit and our practical aims.” The leaders of this period were 
Emerson, with his idealism, and Theodore Parker, with his 
acceptance of Christianity as absolute religion. 

The third period, beginning about 1885, been one of 
rationalism, recognition of universal religion, large acceptance 
of the scientific method and ideas and an ethical attempt to 
realize the higher affirmations of Christianity. It has been 
marked by harmony and unity to a degree perhaps found in no 
other religious body, by steady growth in the number of churches, 
and by a widening fellowship with all other progressive phases 
of modern religion. This last phase has been shown in the 
organization of ** The International Council of Unitarian and 
other Liberal Religious Thinkers and Workers,” at Boston on 
the 2Sth of May 1900, to open communication with those in all 
lands who are striving to unite pure religion and perfect liberty, 
and to increa.se fellowship and co-operation among them.'' Tms 
council has held biennial sessions in London, Amsterdam, 
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Geneva and Boston. During the period since 1885 the influence 
of Emerson has become predominant^ modified by the more 
scientific preaching of Minot J. Savage^ who has found his guides 
in Darwin and Spencer. 

Beyond its own borders the body has obtained recognition through 
the public work of such men as Henry Whitney Bellows and Edward 
Everett Hale, the remarkable influence of Tames Freeman Clarke 
and the popular power of Robert Colly er, The number of Unitarian 
churches in the United States in 1909 was 461, with 541 ministers. 
The church membership, really nominal, may be estimated at 
100, oou. The periodicals are The Christian Register ^ weekly, 
Boston; Unity, weekly, Chicago; The Unitarian, monthly, New 
York; Old am Sew, monthly, Des Moines; Pacific Unitarian, San 
Francisco. 

See Joseph Henry Allen, Our Lihe/ral Movement in Theology 
(Boston. ib82), and Sequel to our Liberal Movement (Boston, 1897); 
John White Chadwick, Old and New Unitarian Belief (Boston, 1894), 
and specially William Ellery Channing (i9<>3); Unitarianism : its 
Origin and History, a course of Sixteen Lectures (Boston, 1895); 
George Willis Cooke, Unitarianism in A merica .* a History of its 
Origin and Development (Boston, 1902); and Unitarian Year Book 
(Boston). (G, W. C.*) 

UNITED BRETHREN IN CHRIST, ^ an American religious 
sect which originated in the last part of the i8th century 
under the leadership of Philip William Otterbein (1726-1813), 
pastor of the Second Reformed Church in Baltimore, and 
Martin Boehm (1725*1812), a Pennsylvanian Mennonite of 
Swiss descent. Otterbein and Boehm licensed some of their 
followers to preach and did a great work, especially through 
class-meetings of a Wesleyan type; in 1789 they held a formal 
conference at Baltimore, and in 1800, at a conference near 
Frederick City, Maryland, the Church was organized under its 
present name, and Otterbein and Boehm were chosen its first 
bishops or superintendents. The ecclesiastical polity of the 
Church is Wesleyan and its theology is Arminian : there is no 
hard-and-fast rule about baptism. Bishops are elected for 
four years. The first delegated general conference met at 
Mount Pleasant, Pennsylvania, in 1815, and adopted a confession 
of faith, rules of order and a book of discipline, which were 
revised in 1885-1889, when women were first admitted to 
ordination, and when the Conservatives, protesting against 
the new constitution, withdrew and formed the body now 
commonly known as the United Brethren in Christ ** of the 
Old Constitution.^’ 

The Liberal branch lmc .1 3732 or^fanizations in .1906 with a total 
memlicrship of 2 74, 049. 1 'his body carries on missions in West 
Africa (since 1853), Japan, China, the Philippines and Porto Rico. 
Jt has a publishing house (1834) and BonebraUe Theological Seminary 
(1S71) at Payton, Ohio; and supports Otterbein University (1847) 
at Westerville, O. ; Westfield College (1865) at Westfield, Illinois; 
Lcander Clark College (1837) at Toledo, Iowa; York College (1890) 
at York, Nebraska; Philomath College (1867) at I’hilomath, Oregon; 
Lebanon Valley College (1867) at Annvillc, Pa.; Campbell 
College (1864) at Holton, Kansas, and Central University (1907) 
at Indianapolis, Indiana. 

The " Old Constitution ” body had 572 organizations in 1906 with 
a total membership of 2 1 . 401 . It has a publishing house at Hunting- 
ton, Indiana. 

Sec 1 >. Berger, History of the Church of the United Brethren (1897), 
and his sketch (1894) in vol. xii. of the '* American Church Histo^ 
Series ** ; K. L. Shiicy, Handbook of the United Brethren in Christ 
(1893) ; W. J. Shucy. Year-Book of the United Brethren in Christ (from 
1807); and A. W. Drury, l ife of Philip William Otterbein (1884). 

UNITED FREE CHURCH OF SCOTLAND, a religious organiza- 
tion, representing the union made in 1900 between the Free 
('hurch of Scotland (except a dissentient section who separated 
off and retained the name of Free Church) and the United 
Presbyterian Church. (See Free Church of Scotland and 
United Presbyterian Church.) 

The first moderator was Dr Rainy {q.v). The Free Church 
brought into the union 1077 congregations, the United Presby- 
terians 599; the revenue of the former amounted to £706,546, 
of the latter to £361,743. The mis.sionaries of both churches 

» The sect is not to be confuserl with the Moravian Brethren (q.v.), 
whose official name, Unitas Fratrum, is commonly rendered in 
Engiisb “ United Brethren.” 

2 Otterbein was an intimate friend of Francis Asbury and wps 
greatly influenced by him. 


joined the union, and the United Church was then equipped with 
missions in various parts of India, in Manchuria, in Africa 
(Loyedalc, Livingstonia, &c.), in Melanesia and in the West 
Indies. The formula which was adopted allowed for develop- 
ment of doctrine, the candidate stating that he believes “ in the 
doctrine of. this Church, set forth in the Confession of Faith,” 
the Church being thus set above the confession. The Church 
has three divinity fialLs, at Glasgow, Edinburgh and Aberdeen, 
served by seventeen professors and five lecturers. 

The minority of the Free Church who had refused to join the 
union lost no time in testing the legality of the act of the 
majority in enterii^ it. Their summons, dated the 14th of 
December 1900, claimed that in uniting with the United Presby- 
terian Church, which did not hold the principles of the Free 
Church, the majority had forfeited the right to the property of 
the Free Church, which must be judged to belong to the minority 
who remained faithful to the principles of the Free Church and 
were that Church. In the Scottish courts the case was decided 
in favour of the union by Lord Low on the 9th of August 1901, 
and by the second division of the Court of Session on the 4th 
of July 1902, it being held in both trials that the old Free 
Church had a right within limits to change its views arrd to do 
by its Assembly what had been done. The proceedings before 
the House of Lords on appeal were protracted by the death 
of one of the judges, which involved the necessity of a second 
hearing, and it was not till the i.st of August 1904 that the 
verdict was pronounced. By a majority of five to two the 
House of Lords reversed the decision of the Court of Session, 
allowed the appeal, and found the minority entitled to the 
funds and property of the Free Church. It was held that the 
majority of an independent church, adopting new standards 
of doctrine or ceasing to hold essential or fundamental doctrines 
of the church, forfeit the right to the property, which remains 
with the minority holding the church’s original doctrine: 
also that the establishment principle w^as a fundamental doc- 
trine of the Free Church, and that by entering a union on 
terms leaving that doctrine an open question, the majority 
had violated the conditions on which the property of the 
Free Church was held. On the plea that by the Declaratory 
Act of 1892 the Free Church had abandoned its doctrinal 
po.sition, argument was heard, but the House of Lords did not 
decide. 

Few legal decisions have occasioned .so great consternation 
or such serious practical difficulties. At first sight it deprived 
the Free Church section of the United Church of all its material 
goods — churches, man.ses, colleges and missions, even of the 
provision for the old age of the clergy. It appeared to divert 
large amounts of church property from the uses for which it 
had been provided, and to hand it over to a body with which 
the United Church was deeply out of sympathy and which 
could have little pro.spect of making effective use of it. A 
conference held in September between representatives of the 
United Free and of the (now distinct) Free Church, in order 
to come to some working arrangement in view of the decision, 
found that no basis for such an agreement could be arrived at. 
Nothing remained but to invoke the intervention of parliament 
to put an end to an impossible situation. A convocation of 
ministers and elders of the United Free Church, held on the 
15th of December, decided that the union should go on, and 
resolved to “ take every lawful means of appealing to the 
nation and to parliament to rescue the funi and buildings 
of the Church for the sacred purposes for which they had been 
provided.” The Free Church could not refuse to coasent to 
this, and in December a commission was appointed, consisting 
of Lord Elgin, Lord Kinnear and Sir Ralph Anstruther, to 
inquire into matters connected with the two churches, while 
the question of interim possession w^as referred to Sir John 
Cheyne, as commissioner, for inquiry and action. The com- 
mission sat in public, and after hearing evidence on both sides, 
issued their report in April 1905. They reported that the 
.state of feeling on one side and on the other had made their 
v'ork difficult. 'Fhcy had conclnclod however that the Free Church 
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was tinahk in many respects tx> carry out the purposes of the 
trusts, which, under tlic verdict of the House of Lords, was a 
condition of their holding the property, and that there was 
a case for p^liament^ interierence. They recommended 
that an executive commission should be set up by act of parlia-^ 
ment, in which the whole property of the Free Church, as at 
the date of the union, should bo vested, and which sliould 
allocate it to the United Free Church, where the Free Church 
was unable to csLrry out the trust purposes. The commission 
was to entertain suggestions which might be made to them 
for friendly arrangements. 

I’hc Churches (Scotland) Act, which gave effect to these 
rerommendations, was passed on the nth of August 1905. 
It contained (see Scotland, Church of) a clause (No, 5) pro- 
viding for the relaxation of subscription in the Estabhshed 
Cfiurch, parliament thus interesting itself in the affairs of all. 
Presbyterian churches. The commissioners were those on 
whose report the act was formed, with the addition of two 
others. In October 1906 the commission intimated that tlie 
Assembly Hall, with the New College Buildings and the High 
Church, were to be the property of the United Free Churcih, 
the Free Church receiving tlie offices in Edinburg, and a tene- 
ment to be converted into a college, while the library was to 
be vested in the United Free Church, but open to members 
of both churches. After having occupied ci^-rooms in the 
university for two sessions, and held an assembly (1905) in 
another hall, the United Free Church in 1906 again occupied 
in its own right tlie historic buildings of the Free Church. AD 
tlie foreign missions and all the continental stations were 
adjudged to the United Free Church. The allocation of churches 
and manses was a slow business, but in 1908 over 100 churches 
had been assigned to the Free Church. Some of the dispos.sessed 
United Free Church congregations, most of them in the High- 
lands, found shelter for a time in the parish churches ; but it 
was early decided that in spite of the objection again.st the 
erection of more church buildings in districts where many were 
now standing empty, 60 new churches and manses should at 
once be built at a cost of about £150, ooo, (A. M.*) 


the union of the two crowns, and tbe adoption of the name of 
Great Britain for the common country (Teulet, Mhn. Cdilk 
d M, de la Moihe, Dec. 20). But in England the innovation 
at first met with great opposition. Various objections, senti- 
mental and practical, were urged against it in parliament; and 
the judges, when appealed to by the king, declared that the 
adoption of the title would invalidate all legal processes. At 
length, on the 20th of October 1604, the king, weary of the disr 
cussion, cut the knot by assuming the title, by royalprodaznation>. 
and in due course tlie inscription J. D. Ga Magu Brit F. et IL. 
Rex ” appeared on his coins. In November i<3o4 we find' 
the king instructing the lords commissioners of the Gunpowder 
Plot to try and discover if the prisoner was the author of. a 
most '' cruel pasquil ” against him for assuming, the name of 
Britain. 

1^‘or further details see Calendar of State Papers ^ Domestic Series; 
and J. ftpedding, Letters and Life of Lord Bacon ^ vol. iii, (London, 
1861-1874). 

England, and Wales, Scotland and Ireland are politically 
I united under a parliament (^f,t^.), consisting of the king,, the 
House of Lords ^ and the House of Commons,® the prerogatives 
of the Crown being exercised through responsible ministers..* 
The executive government is carried on under the supervision 
of the ministers of state (see Ministrv), tlie more important of 
whom are united in the cabinet {q.v.y The first minister 
of the Crown or prime minister {q,v,) is appointed by the 
king, and having made choice of his colleagues, recommends 
them for appointment. (Sec the separate articles on the 
various offices. For the judiciary system, see Court ; Appeal ; 
&c.) 

The table at the foot of this column shows the imperial 
revenue and. expenditure, with the amount of revenue per 
head of population of the United Kingdom for various 
years. The financial year now ends on 31st of March 
of the year following that quoted. The figures before 1907 
did not include the revenue assigned to local puiposcs^ 
The deficit in 1909 was due to delay in passing the Finance 
Act. 


Year ending March 31st. 



1891. 

I89G. 

1901. 

1906. 

IQIO* 

i 

Funded debt 

Terminable annul tie.s ......... 

! Unfunded debt 

Other capital liabilities* 

£ 

579i472.o«2 

(>(>,55^,579 

36,140,079 

I, 3 I 7 > 7»9 

589,146,878 
49 , *83, 748 
9.975,800 
3.979.940 

551,1^,153 
60,154,800 
78,133.000 
*4,404 ,.396 

, £ 
034.047,429 

43459,548 

05,7*3.000 

45,770,2*0 

0 * 4 , 8 ^ 8,547 

35,876,861 

62,500,000 

49,218,2*7 

Total gross liabilities of the state 

083,480,459 

652,286,366 

703,934,349 

788,990,187 

762,463,625 

Assets-- 

Suez Canal shares 

Other as.sets 

Exchequer balances at banks of England and Ireland 

3,5.32.040 1 

*. 740,397 
i 0,370,897 

22,627,0003: 

^ 939,354 
8 . 975 , 20 * 

25,806,000 t 
712,760 
5 f 59 G, 9 i 8 

31,080,000 t 

2,586,799 

10,451,487 

35,295,000 

4,118,352 

2,831,248 


* These arc in respect of sums borrowed under certain acts. t Nominal value, 

X Estimated market value on the 31st of March each year. 


UNITED mNGDOM OF GREAT BRITAW AND IRELAND^! 

the official title, since the ist of January 1801, of the political 
unity composed of England and Wales, Scotland and Ireland. 
'' Great Britain was employed as a formal designation from 
the time of the union of the kingdoms of England and Scotland 
in 1707. Although the name (which apparently had its origin 
in Britannia Miijor, the name given to the island to distinguish 
it from Britannia Minor or Brittany) had, in earlier times> been 
often used both by English and by foreign writers, especially 
for rhetorical and poetical purposes, it was n- 1 till after the 
acce-ssion of James I. that it became a recognized part of the 
royal style. Its adoption was due to the king himself, who was 
anxious to give expression to the fact that he was sovereign of 
the undivided island, and not only of England or Scotland. As 
early as 1559. the Scottish congregation had formally proposed 

’ Sec also BpiTAm; British Empire; England; Ireland; 
Scotland; Wales; Ac. 


Year. 

Total 

Revenue. 

Total 

Expenditure. 

Proportion 
of Revenue 
per head. 

1861 

. 70-283,674 

£ 

72,792,039 

£ »• d. 

2 8 ro 

1871 

69,945,220 

09,548,539 

245 

x88z 

81.872,354 

80,93 '',990 

87,732,853. 

271 

1891 

89,489,112 

2 6a 

1901 

*30,38.1 ,684 

*83,592,264 

3 2 10 

1902 

*43,997.999 

195,522,213 

3 T2 II 

1903 

15 *, 55 *, 0 g 8 

184,483,708 

3 11 6 

1904 

* 4 *k 345.597 

146,961,136 

5 6 2. 

1905 

*43.370,404 

141,956.497 

3 0 4 

1906 

*43.977.575 

140,511,955 

3 5 *1 

1907 

*56,537,090 

15 *, 8 i 2 , 094 ' 

3 0 5 

1908 

*51,378,295 

152,292,395 

350 1 

1909 

131,690,456 

137.944.O1* 

2 18 5 


^ Sec Peerage. ’ Sec Keprssentatjon and Parliament. 
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III separate articles throughout this Encyclopaedia the main 
subjects of interest in connexion with British institutions; are 
fully dealt with; and it is only necessary here to give suchidetaiU 
as are needed to supplement those given under the subject- 
heading. SeeAGRicuLTURE;NAVY(alsoSHiPandSHiP-BuiLDiNG); 
Education; English Finance; English History; Civil Ser- 
vice; National Debt; Police; Poor Law; A separate 
section, however, is devoted to the army, the constitution of 
which in 1910 is described; the history is given under Army. 

National Debt {g*v*), — The table on the preceding page shows 
the position of the national debt at quinquennial intervals 
during 1891-1910. 

Area and Poptdation . — The United Kingdom lias an area of 
120,651 sq. m., and at the census of 1891 had a population of 
37^732,922 and in 1901 of 41,458,721. If the islands in British 


population to 41,609,091. llic main divisions are as follows 


Area 
sq. m. 

Population. 

11^91* 

1901. 

England and Wales . , , 

Scotland 

' Ireland 

! Islauds in the British seas . 

5«,324 

29,796 

32,53* 

30a 

29,002,523 
4,025,647 
4,7<’'|.75<’ 
147,842 1 

32,527.843 

4.472,103 

4,458,775 
* 50.37" 


Vital Statistics , — The following table institutes a (Ginparison 
between the birth-rates per thousand of the population in the 
United Kingdom and certain other countries, at intervals (so 
far ail possible) of five years, adding the figures for other \ cars 
in specific years when thera was a marked fluctuation 


; The number of mexntsen (a) and the proportion of persons 
married per thousand ol the jxjpulation ('/>) are thus shown : — 


Year. 

England and 
' Wales. 

Scotland. 

Ireland, 

United 

Kingdom. 

1896 

1901 

1906 

1909 

H (b) 

242,764 15*7 

259,400 15-9 

209,734 I 5‘0 
260,259 14-6 

W ’ (fe) 

30,270 14*2 

31,387 14*0 

33,123 14*0 

30,092 12*3 

1 

(«) m 

23,055 10-2 
22,564 10*2 

'-^ 2,557 

22,769 10*4 

1 

: ( a ) ( b ) 

296^089 15*0 
3133351 I 5 -X 

325,414 14-9 

313,120 13*9 


Emigration , — The following table shows the number of 
passengers, distinguishing EngKsh and Welsh, Scottish and 
Irish, who left the United Kingdom for extra-European 
countries in 1895, 1900 and 1905, and the total £6r 1909, and 
in certain other years in which the numbers show marked 
fluctuations : — 


Year. 

English and Welsh. 

Scottish, 

Irish. 

Total. 


112,538 

18,294 

54.349 

185,181 

1898 

90,679 

I5,57i> 

34.395 

140,644 

1900 

102,448 

20,472 

45,905 

168,825 

1904 

175.733 

37,445 

58,283 

271,435 

1905 

170,408 

4 1., 510 

50,159 

262,077 

j 906 

219.765 

53,1^2 

52,2.10 

325,137 


In 1009 the total number to Hritish dominions was i (*3,594 
I and the total number to other extra- European countries’ was 
1 125,107. 


i Occupations, — The; following tabic shows the occupations 
j of the people (excluding children under ten years of age) as 



1881. 

1886. 

1891. 

i 89(). 

1901. 

1905, 1906." 

Russia in Europe * ..... 

47-8 (1882,50.4) 

4t>’5 

48-8 

49*7 

47*9 


Hungary 


45’<» 

42'3 

40*5 

37*^* 

- ’ 36*0 

Austria 

37-5 (1882, 3«'9) 

38*1 

3«‘3 

•j8‘0 

36*6 

33*7 — 

Germany 

37’" 

37*0 

37*0 

3b'3 

35*7 

33*0 — 

Japan • 

25*6 

27.3 (1889, 30-2) 

267 

30*0 

327 

30-6 — 

Holland. . 

35'0 

34‘6 

337 

32*7 

32*3 

— 3"-4 i 

Denmark 

32*2 

32*4 

31*0 (1892, 29'6) 

30*5 

297 

- 28.5 

Switzerland 

29*8 

27*8 

28*2 

28-1 

29' 1 

27.4 — ! 

, United Kingdom • . . . . 

32*5 ’ 

31-5 (1890, 29-2) , 

30*4 

29*0 

28*0 

— 20*8 1 

England 

33’9 

32-8 (1890, 30*2) 

31*4 1 

29*6 

28-5 

— 27*1 

Scotland 

33’7 

32*9 (1800, 30'4) 

3i‘2 (1894,29*9) 

30*4 

29*5 

27*9 

Ireland 

*4-5 

23*2 (1890, 22*3) 

23-1 (1892, 22*5) 

237 

22*7 

— 23*6 

Norway 

30*6 

31*2 

30*9 

3 U -2 

29*6 

— 26*5 

Swoden 

29*1 

29*8 

28-3 

27*2 

27*0 

— 25*7 

Belgium 

3f8 

29-9 

30*0 

29*0 

29*4 

— 257 

France 

24*9 

23*9 

22(> 

2 2*5 

22*0 

- 20*6 


The number of births in the United Kingdom in 1909 was 1,146,118, giving a rate per thousand of 25*5. 

* Not including Finland. 


The death-rate is similarly treated : — 




1881. 

1886. 

1891. 

1896. 

1901. 

1905, 1906. 

Denmark « 


18-3 

i8*i 

20*0 

15*7 

15-8 

— 

13*5 

Norway • 

• t 

17*0 

j6*2 

17*5 

15*1 

14’9 


13*7 

Sweden » 

■ • 

177 

i6'6 

i6*8 

15*6 

l6*i 

— 

14*4 

1 Holland 

, , 

21*5 

21*8 

20*7 

17*2 

17*2 

— 

14*8 

United Kindgom. 

18-7 

19’2 

20*0 

i(r9 

X7*i 

' — 

15*0 

England • 

• ^ 

i8‘9 

19*5 

20*2 

17*1 

j 6*9 

— 

15*4 

Scotland . 

• e 

19*3 

i8'9 

20*7 

16.6 

I7'9 

— 

i6*o 

Ireland • 

• • 

17-5 

17-8 

i8*4 

167 

17*8 

— 

17*0 

Belgium 

• • 

21*2 

2X*3 

21*2 

17*5 

17*2 


10*4 

Switzerland 


22*4 

20*7 

20*6 

17*8 

i8*o 

17*9 

— 

Germany . 

• e 

25*5 

26*2 

23*4 

20*8 

20*7 

19*8 

— 

France • • 


22*0 

22*5 

22*9 

20*0 

20*1 

— 

19*9 

Japan . • 


18-7 

24*4 

21*0 

2X*4 

20*4 

22*0 

— 

Hungary • 

*.. * 

34-4 

31*7 

33*1 

28*9 

25*4 

— 

24*8 

Austria . , 

, , 

30*5 

29*5 

28*1 

26.3 

24*0 

25*0 

— 

Russia in Europe* , 

33-2 

31.2 

34*^ 

! 32'8 

32*1 

— 

— 


^ Not including Finland. 


The deaths in the United Kingdom in 1909 numbered 067.765, 
the rate per thousand being 14*8. 


distinguished in> five great orders, according to the census 
of 1901 : — 



England and Wales. 

Scotland. 

Ireland. 

Professional . 

804,427 

101 ,061 

.3.,035 

.Domestic . 

1,994, >97 

201,230 

219,418 

Commercial 

1,858,454 

245,715 

97,889 

; Agricultural 

1,152,405 

237.311 

876,062 

! Industrial . . 

7,534,094 

1,1977495 

639,4.3 


Agriculture , — ^The following table illustrates broadly the 
difference in the position of agriculture in Great Britain and 
in Ireland ; — 


Percentage to total area 
of area — 

Great Britain. 

Ireland. 

1890. 

1909- 

1890. 

1909. 

(•ultivated 

57*7 

5f>*6 

73*1 

70*3 

Under grain crops .... 


12*4 


6*1 

TTndcr green crops .... 

5*8 

5*4 

5^8 

5*0 

Under grasses and other crops . 

8*5 

7*9 

5*9 

n*2 

In. permanent pasture « 

28*2 

30*2 

53*4 

43* 
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Minerals and Mining,— Tht mineral production of the United 
Kingdom reached a total value in 1890 of £100,802,657 and in 
1909 of £119,394,1-486, with a maximum during that period of 
£160,605,154 in 1900 and a minimum of £73,024,066 in 1893. 
These figures include pig-iron produced from foreign ores. 
About 73 % represents the value of the coal output. The figures 
for the more important minerals are as follows : — 


Description of Minerals. 

1900. 

1909. 

Value, 1909. 

Coal 

Iron ore 

Clay and shale . . . 

Sandstone .... 

Slate 

Limestone (not chalk) . 
Igneous rocks • . 

Oil shale .... 
I'in ore (dressed) . , 

Salt 

Tons. 

225,181,300 

14,025,208 

I4i049,<»94 

5,019,874 

585.859 

H.9«5.<77 

4.634.301 

2,282,221 

6,800 

1,861,347 

Tons. 

*63,774.3' 2 
14,979.979 

14,067,810 

4,600,084 

402,184 

11,811,122 

6>83,a97 

*,967.057 

8, *89 
1,822,744 

i 

106,274,900 

3.<>89,777 

1,718,056 

1,339,106 

1,007,013 

1 ,226,067 
1,235,046 
8X5 i 937 
6 i 7,37'» 
54*^-89b 


Gold ore, manganese ore and uranium ore are produced in 
small quantities, and the list of minerals worked in the United 
Kingdom also includes chalk, lead, alum, phosphate of lime, 
chert and flint, gravel and sand, zinc ore, gypsum, arsenic, 
copper, barytes, wolfram and strontium sulphate. 

Metals were obtained from the ores as follows : — 


l^escription of 
Metal. 

- 

1900. 

1909. 

Quantity. 

Quantity. 

Value (average 
market price). 

Iron .... 
Tin • , « . 

Lead .... 
Zinc . . . . 1 

1 C^opper . . . 1 

! Gold .... 

Silver. . . . 

1 , 1 

4^666,942 tons 
4, *68 „ 

*4,364 „ 

9,066 ,, 

765 „ 

14,004 oz. 
190,850 „ 

4,802,163 tons 

5,199 „ 
22,463 „ 

3.8 i« „ 

435 ., 
1,21007.. 
M*,146 „ 

& 

15, 559, *53 
60.'), 546 
298.945 
87,14* 
27,162 
4.400 
14,030 


The total number of persons employed in and about all the 
mines of the United Kingdom in 1901 was 839,178, and in 1909 
1,126,372. 


The workers were thus distributed between the three kingdoms 
and the jirindpality in 1905 : — 


Coal Mines, <SI;c. 

Metalliferous 
Mines (a). 

Quarries (f>). 

England . 

i 

. ! 606,206 

19,561 

60,725 

WiUes 

• 137, >24 

7,333 

17,277 ; 

Scotland . 

., X 14,294 

974 

12,187 ! 

1 reland , 

749 

733 

4,464 


The total figures given above include (a) 550 and (b) 166 workers 
in the Isle of Man; and the figures quoted for production include 
that of the isle. 


The production of coal in Great Britain, though marked by 
fluctuation, has, on the whole, largely increased, 
and in 1901 the output was 42 % greater than 
that of i88t. The maximum quantity extracted in any one year 



1900. 

1909. 

' England. 





Tons. 

Tons. 

Cumberland . 





2,022,327 

2,309,370 

Derby .... 




■ 

i 5 ,* 43 . 03 i 

16,869,347 

Durham . . . 





34,800,719 

41,240,6] 2 

Gloucester • . . 





1,378,386 

1,486,526 

Lancashire . . 





24,842,208 

*3,705,387 

Leicester , 





*,106,343 

2,661 ,606 

Monmouth 





9,818,829 

13,204,357 

j Northumberland ♦ 





11,514,5*1 

X4.0T3,i35 

Nottingham . 





8,026,177 

11,106,702 

Somerset . 





1,046,792 

1,140,818 

Stafford . . 





14,222,743 

13,5x7,101 

1 Warwick . 





*,957,490 

4-447.978 

York .... 





*8, 247, *49 

.13,896,623 

Wales. 







Carmarthen . 





1.333,880 

1,950,4*9 

Denbigh . 





a.447,092 

*,556,61* 

1 Glamorgan 





27,686,758 

34,461,631 


between 1890 and 1910 was 267,830,962 ions in 1907, and the 
minimum 164,325,795 in 1893. The maximum estimated value, 
however, was £121,652,596 for the 225,181,300 tons raised in 
1900; the value in 1907 being £120,527,378. 

In the chief coal-producing counties of England and Wales 
the quantity raised in iqoo and in 1909 will I e found in the table at 
the foot of preceding column. 

Thus it appears that of the coal raised in England the county ol 
Durham contributes about 22 %, Yorkshire 17 %, Lancashire 
16 %, Stafford and Derbyshire each al>out 9 %, and Northumber- 
land 7 %; while of the coal raised in Wales 85 % is contributed by 
the county of Glamorgan ; and that the coal production of England 
and Wales together constitutes, in quantity and value, 85 % of the 
whole production of the United Kingdom. 

The export of coal greatly increased on the whole during the jKrriod 
T 890-1 909. The following table shows this; the figures for 1893 
are given as the lowest during the period. The tonnage of coke 
and patent fuel is included in the totals : — 


Year. 

Tons. 

Year. 

Tons. 

i8go 

1893 

i«95 

30.442,839 

29,031,955 

33,101,452 

H 

46,098,228 

49,359,272 

65,694,267 


The chief receiving countries are, in order, Germany, France, 
Italy, Sweden, Spain, Kussian Empire, Denmark, Egypt, Holland, 
Argentina, Norway and JJrazil, 

The annual output of iron ore in the United Kingdom has 
on the whole decreased since 1882. In that year it reached a 
maximum of 18,031,957 tons; it then fell off to 
13,098,341 tons in 1887, rose in the two years follow- 
ing to nearly 15,000,000, fell to little over 11,000,000 in 1892- 
1893, rose fairly steadily to 14,461,330 in 1899, stood in 1900 at 
14,028,208 tons of a value of £4,224,400, and then showed a 
further fall and rise, until in 1905 the tonnage was 14,590,703, 
and the value £3,482,184. 

The iron ore raised in the various countries, and in the most 
producti\ r counties, is here shown 



1900. 

1909 


Tons. 

Tons. 

b'ngland 

13,072,118 

'4,176,638 

Cumberland X 1 

i,io3,4.?o 

1)246,228 

Lancashire * . 

630,361 

31*, .^67 

Leicester 

750,708 

514,896 

Lincoln 

,,924,898 

*,037,363 

Northampton 

1,6*2,539 

*,875,659 

Stafford " 

1,084,797 

902,565 

York 

5,550,677 

6, *34, 589 

Wales 

7,418 

.38,043 

Scotland ® 

849,031 

697,276 

Ireland 

99,641 

68,002 1 


The number of furnaces in ])last (fractions showing the proportion 
of the year furnaces were in blast) w^as : in England 298^. Wales 
1 9 1^9. Scotland 85 ,'^9; total 403,®^, The total number of existing 
furnaces in 1900 was : in England Whales 42, Scotland loO; 
total <K)4; so that 33 of the number stood unused. In 1905 
furnaces in blast numbered : England 2441^, Wales I3i\, Scotland 
87 j\; total 34.5i\; and those existing: in England 412, Wales 31, 
Scotland iot ; total 344; and the percentage unused was thus 3(/. 

]n 1888 the imports of iron ore amounted to 3,562,071 tons, in 
1898 to 5,468,39<i tons, in 1899 to 7,054,578 tons, in 1900 to 6,297,953 
tons, in 1901 to 5,548,888 Ions and in 1909 to 6,361,571 tons, of which 
the bulk was imported from Spain. The amount of pig-iron ob- 
tained found its minimum, during the period 1890-1910, of 6,976,990 
tons in 1893, and its maximum of 10,183,860 in igo6, and in 1905 
the quantity produced from foreign ores (4,847,899 tons) for the 
first time exceeded that produced from British ores (4,760,187). 

The quantity of lead ore produced within the United Kingdom 
has decreased. It is now less than one-half of the output of 
about 1877, and the value has decreased more than 
proportionately. In the period 1890-1908 the maxi- 
mum annual production of metallic lead from British ore 
was 33,590 tons in 1890, valued at £449,826; the production 
fluctuated somewhat, but generally fell, to the minimum of 
17,704 tons in 1902 (value £198,875). The most productive 
counties are Flint, Durham and Derby; the ore obtained in 
the I.sle of Man is increased in value by the silver it contains. 

’ Tliosc counties supply the richest ore in the United Kingdom. 

2 In flicsc cases the greater proportion of ore is from mines also 
producing cojil. 
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The annual output of tin ore, which in 1878 amounted to 
15,045 tons, valued at £530,737, fell to 12,898 tons in 1881, 
though the value in that year rose to £697,444. 
During the years X882-1892 the average output ww 
over 14,000 tons, and its average value about £770,000, but in 
1893 ^ decline began in the output (not however accompanied 
closely by a decline in the value), slightly relieved about 1905. 


Year. 

Tin Ore. 

Value. 


Tons. 

i 

*893 

13.<>89 

637.053 

1900 

6,800 

3*3.604 

1905 

7,201 

574.183 

1909 

5.J93 

017.376 


Tin ore is obtained almost exclusively in Cornwall. 

Like others of the less important mining industries, copper 
mining in the United Kingdom has declined. In 1881 the 
output of ore amounted to 52,556 tons, in 1891 to 

opp«r. 

valued at £32,696 and yielding 716 tons of metal by smelting. 
The total tonnage of ore included 5757 tons from England 
(chiefly from Cornwall) and 1146 from Ireland (Wicklow, &c.). 
Copper precipitate is taken from water pumped up from old 
copper mines on Parys Mountain in Anglesey. 

Zinc ore is obtained chiefly from mines in Cumberland, Wales 
and the Isle of Man. In 1881 the output reached 35,527 tons, 
Ziac valued at £110,043; in 1891 the output was only 
22,216 tons, but its value was £113,445. In 1897 
the quantity was 19,278 tons, and the value £69,134; but in 1898 j 
the price had risen so that the output of 23,552 tons was worth 
£i T 7,784. In 1900 the output of 24,675 tons was worth £97,606 ; 
and in 1905 that of 23,909 tons was worth £139,806. 

During the period 1890-1905 gold mines were worked con- 
tinuously in Merionethshire. Notices of the discovery of gold 
Ooid* elsewhere (as in the Forest of Dean, Ar^llshire and 
Ireland) have appeared from time to time. 

The principal fluctuations in production were as follows : — 


States of America (1893), 1,055,855,360; (1898), 1,805,353,424; 
Egypt (1890), i8i,260,I7(); (1907), 423,052,448; liritish i>osscssions 
in the East Indies (1898), 27.349,728; (1890), 238,740,704; {i9^-»9), 
75,021,168; Brazil (1899). 5464,592; (i9t^0), 54,362,000; Peru 
(1891), 6,1^,344; (1909). 24,413.648. In 1905 there were imported 
7,941,920 Ib from Chile (only 195,328 in 1909); 6,033,104 lb from 
Canada (this also fluctuates greatly ; 1,801 ,072 in 1909) ; ,241408 lb 
from British West Africa (4»9^^5»*32 in 1909); 1,120,720 lb from 
the British West Indies and Guiana (3,022,208 in 1908). 

According to the census returns of 1901 there were 546,o(>5 per- 
sons employed in cotton factories, 199,920 male and 346,145 fcrnale. 
Of the total number of workpeople, 529, 1 31 were employed in England 
and Wales, 14,805 in Scotland and 212 in Ireland. In 1907 the total 
had risen to 576,820 (217,742 males and 359,078 females). 

The extent of the woollen and worsted manufactures of the 
United Kingdom is indicated by the following table showing 
the imports and exports of wool and the quantity 
retained for use in various years (1890-1905) 


Year. 

Imports. 

Exports of 
imported Wool. 

Retained. 


lb 

lb 

tb 

1890 

633.028,131 

340,712,303 

*9*1315.828 

1895 

775.379.063 

404,935.**6 

370,443.837 

1898 

699,555.048 

*83,3*7.748 

416,237,300 

1900 

558,950,5*8 

I9(),207,26i 

362,743,2(.7 

1905 

6 *<i, 350,««5 

277,864,215 

342,486,670 

1907 

764,28(>,625 

3j3.5j9.282 

450,767.343 

1909 

808,710,087 

39 o.<>t) 5 .l 82 

j 418,014,905 


During the same j)eriOvl the minimum and maximum amount of 
wool (in lb) imported into the United Kingdom was as follows: 
Australia (1904). 220,483,961; (1895), 417.^63,078; New Zealand 
(1890), 95,632,598; (1909), 176,457,150; liritish possessions in South 
Africa (1900), 32,2i9,:p>9; (1909), 115,896,598; South America 
{1890), 11,173,692; (1908), 78,938,157; British possessions in the 
Hast Indies (1901), 24, ©(>9,571; (jg^o), .56.238,633; France (i8go), 
10.873,788; (1902), 27,770,790; Turkish Empire (1908), 5, 705, (>71 ; 
(1897), 25,727.462. 

In the woollen and worsted industries 239,954 persons were 
employed according to the census of 1901 , of whom 99,425 were males 
and 140,529 females. Of the total number 209,700 were emploved 
in England and Wales, 24,906 in Scotland and 5348 in Ireland. 

The numbers of persons employed in the other principal textile 
industries in 1901 was as follows 



It should be noted also that from imported cupreous iron pjrrites, 
copper, gold and silver are extracted at some flftcen metal extraction 
works in Great Britain. From 386,858 tons of burnt ore in 1900 
there were obtained 13,925 tons of copper, 1777 oz, of gold and 
309486 02. of .silver; and in 1905 the figures were: ore, 402^863 
tons; copper, 14,502 tons; gold, 1850 oz.; silver, 322,291 oz. 

Textile Industries . — ^The most important of the textile in- 
dustries of Great Britain is cotton manufacture. The quantities 
Coiioa, cotton imported, exported and retained for 

consumption for various years during the period 
1890-1910 were as follows : — 


Year. 

Imported. 

Exported. 

Retained. 


n> 

tb 

Ib 

1890 

J,793,495.*oo 

*14,641,840 

1,578,853,360 

1893 

1416,780,064 

224,621,488 

1,192,158,376 

T895 

1,757, 04*, 67* 

*03,284,592 

1.553,758,080 

1898 

*,1*8,548,35* 

ao 3 , 07»,464 

1,9*5,475.888 

1900 

1,760,206,67a 

*15,747,168 

1,544,459,504 

1905 

*,*03.595,5*0 

383,177,888 

1,9*0,417,63* 

1907 

2,386,901,104 

330,35 *,o 64 

*,056,549,040 

1909 

2,188,761,456 

268,633,436 

1,920,128,000 


During the same period the minimum and maximum amount of 
raw cotton (in lb) imported into the United Kingdom from the 
principal countries whence it is exported was as follows : United 



England 

and 

Wales. 

Scotland. 

Ireland. 

United Kingdom. 
Males* jpemales. 

Total. 

Flax . . 

4.493 

23,570 

71,464 

29,226 

70)301 

99,527 

Hemp, jute, 
&c. . . 

*.750 

34,847 

39,200 

639 

11,618 

30,971 

42,589 

Silk . . 

2,424 

209 

11,058 

26,422 

37.480 

Hosiery 

48,374 

11,957 

61 1 

15,067 

45,875 

' 60,942 


Commerce . — British commerce received an enormous develop- 
ment after the first quarter of the 19th century. In 1826 the 
aggregate value of the imports into and exports from the United 
Kingdom amounted to no more than £88,758,678; while the 
total rose to £110,559,538 in 1836 and to £205,625,831 in 
1846. In 1856 the aggregate of imports and exports had 
risen to £3ti>764;507, in 1866 to £534>i95>956 and in 1876 to 
£^3 i>93I;3oS/ T^us the commercial transactions of the United 
Kingdom with foreign states and British colonies increased 
more than sevenfold in the course of fifty years. 

An important fact in connexion with the foreign commerce 
of the United Kingdom is that there has been a steady increase 
in imports, but there has been no corresponding steady increase 
in exports of British produce and manufactures. Many indus- 
tries, which formerly were mainly in British hands, have been 
developed on the continent of Europe, in America, and to some 
extent in the East. The movement began in 1872. Up to that 
time the exports of British home produce had kept on increasing 
with the imports, although at a lesser rate, and far inferior in 
aggregate value; but a change took place in the latter year. 
While the imports continued their upward course, gradually 
rising from £354,693,624 in 1872 to £375»i54,7o3 in 1876, the 
exports of British produce fell from £256,257,347 in 1872 to 
£200,639,204 in 1876. The decline in exports, regular and steady 
throughout the period, and with a tendency to become more pro- 
nounced every year, affected all the principal articles of British 
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i 

Countxy. 

1890. 

*895. 

1900. 

1905. 

1909. 

I. British Possks-sions — 

India and Ceylon . . 

Straits Settlements, Malaysia / Imports 
and iiong Kong • • , \£x{X3rts 



Canada and Ke^\’foundland . 

West Indies, Bermudas, Bon- f Imports 
duras and Guiana . . * ilZxpnrts 

{iSfSS 

Ne,.- Zealand 

Other (Imjwrts 

\ lixports 

II. FoKiiioN Countries — 

France 

1 J-.XJKU’tS 

(laps 

ilsi:s 

Holland .[Iniports 

Exports 

Denmark, Faeroe, Iceland, J Imports 
Greenland 1 Exports 

{SoH" 

Sweden |Tmporl.s 

1 . Exports 

Austria-Hungary . . . 

llsfp; 

Greece i Iin.i«u ts 

Uw'ports 

ISIS 

"0^ {SSS 

{Igps 

Russian Empire . * , ‘{Scllorts 

{iTxporU 

{lss;;s 

{S;:s 

Netherlands— India . . , i 

( Exports 

>*t* 

lT,c .... / Imports 

^Jixports 

Mexico and Central American / Imports 
States "I Exports 

{SS 

Argentina (f^^oJis 

rliTiTiorts 

{Exports 

Other countries in Asia . . { 

«■*«• {IS|S2 

S..,hAn„^. . , 

Oltar coaiWra . . , • 

37,^56,598 

38^54,769 

0,412,865 

5,706,059 

11,290,022 

10,744,904 

12,444,489 

2,992.472 

4,2b2,()09 

20,992,185 

2 i, 75 «, 7‘^5 

8 , 547 , 43 ‘> 

3,705,428 

« ,720.583 

3,826,0X2 

828,148 

24,7X0,803 

30,516,281 
I 7 t 3 ‘'^ 3 . 77 ^> 
13.394 ,966 

23 > 0 Oo ,924 

16,445,992 

7.753,389 

2,928,006 

1,728,337 

1,694,318 

4.447.159 

1,350,497 

1,962,798 

1,235,126 

3 .« 93 . 9 T 8 
8,523,209 
12,508,533 
5,702,804 
2,942,194 
2,612,638 
23,750,868 
8,846,054 
8,368,851 ^ 
7,340,868 1 

1,024,993 

4 .i^^ 7 > 373 ^ 
4,830,^150* 
6,763,221 ^ 
1,223,037 

1.. 6 ; 5.^>54 
8,368,85 < 
3,459,991 

97, *83, 349 

46,340,012 

1,863,284 

3 , 05 <’,'> 5 i 

4.350,675 

7 , 795.«73 

4,129,802 

8 .. 5 . 3 0 .427 

3,473.348 

3,365,824 

376,969 

516,846 

а. . 345,843 
3,262,462 
2,080,466 

5,674,3*5 

3 , *06, 71 3 

б, 605,220 

— — — — 

32,1^1,217 

32,885,147 

8,092.057 

6,162,526 

9,703,086 

16,725,092 

22,240,325 

9,6.59,^38 

*,483,648 

*,954,477 

23,800,820 

23. . 545.565 

11,615,881 

5,899,292 

2,287,537 

4,252,072 

53,618,650 

*.5,877.453 

31,181,667 
38,542,790 
*3, .502, 603 
14.846,307 
31,381,023 
24,931,090 
13,287,757 

4,724,121 

5,756,018 

3,910,982 

20,635,060 

6 , 495 , 2*3 

1,375,245 

3,2.57,716 

2,396,639 

616,287 

2,227,212 

1,104,196 

3,427,790 

9,444,498 

2.5,882,346 

6,3.3.3,857 
.3,242, .367 

2 . 529 .. 3 0 .5 

*1,983,952 

16,360,475 

5 , 657 , 6*7 

.5,372,956 

1.. 540.5-26 

9,933,925 

2.359,821 

5,634,323 

287,454 

2,881,601 

>2.585,578 

0,159,468 

138,789,261 

37 , . 343 , 9.55 

2 .1 44 .. 590 
3,149,652 
5,946,547 
6,150,600 
I3,o{to,466 

7,438,238 

4,828,372 

3i5.33,736 

373,344 

684,440 

*, 303,«23 

4,686,727 

2 , 3 . 55,801 

4,088,731 

3,190,888 

6,370,943 

i 

40,540.341 

45,796,432 

7,222,215 

7,162,908 

24,755,353 

2 1, 338 , *92 
2t), 20^1,205 
14,267,967 
2,717.328 
3,324,665 
26,968,977 

29,476,463 

23,391,222 

6,994,806 

3 ,h 2 , 23 * 

4 >.351, 367 

53,072,900 

23,232,6(>3 

35,799,758 

42,742,300 

27,751,288 

24,818,923 

35,481,059 

14,516,887 

25,606,91)2 

4,609,672 

5,9.54.870 

3 . 722 .. 53 * 

9,827,993 

6,01 (>,.332 
1,488,604 
2,603,223 

1,689,523 

2.305,658 

2,328,234 

1,251,642 

3 . . 3 * 4,595 
9,787.306 

13,858,631 

4,841,774 

*,929,634 

*,826,257 

33,366,234 

14,884,050 

5,491,443 
6,979,247 
1,860,313 
9,790, 9 «« 

2, 340.346* 
13,298,828“ 
2,129,470 

3.5.58. . 562 
14,970,188 

8,069,668 

>15.57^052 

47,282,088 

2,138,574 

3,012,074 

8,109,208 

6,926,617 

*5,034,3*5 

23^83,835 

6,068,031 

4.782,382 

611,096 

699,556 

2,901,281 

6,063,114 

3,897,595 

. 5 .i 20,.352 

6,289,947 

8,352,264 

i , 

40,995,633 

46,617,909 

8,948,582 

7,455,7*6 

23, >.30.7*4 

20,181,408 

*7,674,340 

18,7.50,970 

*,969.77* 

3,777.244 

32 ,(> 5 . 5 , 7 o 9 

*7,207,4.30 

27,730,556 

8,081,422 

*,800,939 

4,246,362 

50,690,785 

32 .51 5,320 
40,115,450 
47,168,852 
* 9 , *17, .560 
19,284,791 
.37,372,702 

16,303,884 

29,427,483 

5 . 7 ‘>. 5,425 

6,574,329 

3,835,436 

9,245.303 

7.114,072 

2,208,499 

4,333,269 

3 , 395,474 

1,749.996 

2,613,174 

1,513,744 

.3,634,073 

13,274,764 

13.362,959 

5 , 3 . 5'*, 027 ‘ 

2,912,994 

2 , 777,201 

36,897,746 

18,325,844 

5,085,435 

7,789,432 

4,232,716 

8,618,821 

3 , 7 * 5, .502 
8,558,275 

2.436.518 
3,768,264 

19,872,288 

8,142,325 

118,269,777 

59,254,166 

*,595,356 

3,279.577 

11,271,890 

8,809,226 

52,5*8,446 

19.202,496 

6,607,415 

5,054,244 

1,043,280 1 

1,214,041 

4.5.38.518 ' 
7,783,508 

5,657,202 

6,237,748 

4,260,790 

7,440,065 

Total for British j)Osscssions . . | 

100,279,852 

94 . 5**,469 

100,405,592 

76,138,896 

.113.074,557 

io2,o83,u»9 

234,530,683 

112,712,920 

146,908,244 

136,318,471 

Total for foreign countries • 

3*4,5.30,783 

233,7*9,649 

3 *. ,‘>38,151 
*09,693,511 

413,-134.242 

a 52 , 2 Qo ,645 

437,151,191 

28^,883,607 

477.796,723 

333,206,695 


(iSESS 

4 * 9 ,^' 9 I ,997 

328,252,118 


523,075,163 

354.373,754 • 

565,019,927 

4 « 7 ,.S 96..527 

624,704,957 

469 ,, 525,266 


^ Indikling Cypru9 in this yeaf. 


^ Including Korea. 


^ Excluding Wei-liai-wei. 
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The value of tlic chief articles and groups of export of home 
produce are similarly shown ; — . 



1895. 

1()00. 

1905. 

1909. 

Cotton yarn and manufjictures . . 

£ 

69,750, *79 

£ 

92,010,985 

£ 

93,444,799 

Iron and steel and manufactures . 

19,428,383“ 

31,623.353“ 

31,820,438 

38,192,142 

Woollen yam anti manufactures . 


*4.3 59.766 

*9,916,807 

30,917,807 

Coal 

14,000,32(3 

36, 409,61 4 

24>«59,»29 

37,1*9,978 

Machinery 

>5,150,5*3 

19,010,784 

23,200,320 

28,057,043 

Chemicals 

11,463,304 

13,154,344 

14,530,857 

16,783,019 

Textiles (not cotton or wool) . . , 

ii,98(,,7i8 

12,191,009 

13,204,899 

12,441,525 

Metal manufactures (not iron) 

5.048,588 

b, 473, 197 

^.920,533 1 

8,708,945 

Clothing 

5,615,594 

6,499,08(3 

6,021,242 

9,824,125 

Jxathcr and leather goods . . . 

3,833.980 

3,i*75,b83 

5,060,494 

4/-242»35b 

Ships 

— 

8,587,710 

5,431,298 

5,9'Z7W 


home produce just enumerated. The value of the cotton manu- 
factures exported sank from £80,164,155 in 1872 to £67,641,268 in 
1876; woollen fabrics from £38,493, 41 1 
to £23,020,719; iron and steel from 
£35,996,167 to £20,737,410; coals from 
£10,442,321 to £8,904463; machinery 
from £8,201,112 to £7,210,426; and 
linen manufactures from £10,956,761 
to £7,070,149. The decline during the 
four years, it will be seen, was greatest 
in all textile manufactures, and least 
in coal and machinery. 

Tliti table 1 on p. 602 shows the sub- 
sequent movement in value of imports 
from other countries to tlic United 
ICingdom, and of exports to other 
countries from fJic United Kingdom, at quinquennial intervals; 
bullion and specie being excluded. 

As regards fluctuations not revealed by the above figures, it 
may be mentioned that the highest total figures for any one 
year during the period covered are those for 1907, viz. imports 
£645,807,942; exports £517,977,167. As to minima within the 
period, the lowest totals for British possessions were : imports 
£91^851,534 in 1893, and exports, the figure quoted for 1895; for 
foreign countries, imports £312,836,644 in 1893, ^uid exports 
£195,133,239 in 1894; grand totals, imports £404,688,1 78 in 1893, 
and exports £273,785,867 in 1894. It may be added that the 
maximal import figures for France within the period are 
those of 1906 (£53,871,661), for Germany those of 1909, and for 
the United States those of 1901 (£141,015,465). For exports 
to the United States the figures for 1909 were highest, to France 
those of 1907 (£33,507,544) and to Germany those of 1907 
(£56,729.988). 

The following table presents tlic value of the chief gi'oups and 
articles of importation into the United Kingdom : — 


returns. 


* Adapted from Ihe StatisHcal Abstract for the Umted Kingdom^ 
where it is specified that the \^lue of new ships and boats, with 
their nnidiinery, was not included in eaqkirts before xSgg. 


The proportion of imports and exports per head of population 
of the United Kingdom was : — 


Year, 

Total Imports. 

Exports of British 
I-Voduce. 


£ *■ •!• 

£ s- 6. 

1890 

II 4 0 

707 

1895 

10 12 6 

5 15 4 

1900 

12 14 3 

716 


13 I 5 

7 12 7 

1906 

13 .5 

8 12 0 

1907 

14 12 6 

9 13 3 

1908 

13 b 3 

894 

1909 

13 17 7 

8 8 I 


The tables on j). 604 sliow tlie value of unregistered imports of 
gold and silver bullion and sj)ecie from British j^ossessions and from 
foreign countries into the United Kingdom, S})i)cilying the most 
imjx)rtant countries individually. 

Shipping , — The table at foot of p. 604 shows the tonnage of 
vessels entered from and cleared to British possessions and 
foreign (countries at the principal 
ports of the United Kingdom. 

For the purpose of showing the rela- 
tive importance of British and Irish 
|)orts falling Iwlow the list, the follow- 
ing figures may l>e c|uoted for 1909 
only : Methil, (*nlercd 824,375 tons, 
cleared 1,105,048 tons ; Harwich, 
•entered 792,980, cleared 770,595 ; 
Grangemouth, entered 988,007, cleared 
1,0(34,2 1 7; Burntisland, entered 609,722, 
cleared 8 15,507 ; Bristol, entered 858,933, 
cleared 61 5,266; Goole, entered 815,177, 
cleared 817,226; Hartlepool, entered 
934,836, cleared 730,141; Newhaven, 
entered 385,31 3, cleared 376,083; Folke- 
stone, entered ^>4,524, cleared 359,697: 
Belfast, entered 490 ,513 .cleared i O5 ,670 ; 
Borrowstounness (Bo’ness), entered 
301,549, cleared 292,194; Dublin, en- 
tered 219,081, cleared 80, 868 ; Cork, 
entered 146,724, cleared 7413; Mary- 
port and Woxkirfgtoli, entered 118,388, 
cleared 67,494, The figures for Ply- 
mouth have included vessels which 
•call " ofU' the port to embark passen- 
gers, .&C., by tender only since 1907; 
for 1909 they were : entered, 1,455,605; 
ctearod, 1,292,244. 

The tabic at the commencement of 
page 605 shows the total tonnage of 
vessels entered from and cleared to 
British possessions and foreign countries 
at ports in the United Kingdom, and 
also the nationality of vesseds under 
British and the principal foreign flags. 

Out of the following totals steam 
vessels had an aggregate tonnage of 
30,604,578 entered and 31,080,481 
cleared in 1890, and 64,327,508 entered 
and 64,966,655 cleared in 1909. The 
total tonnage of vessels entered and 
cleared coastwise was as follows : (1890), 47,738,612 entered, 

^ Owing to an alteration in classificatioa these hguces are not 
strictly comparable with those for 1905. 


( Irain and flour 

Meat 

Oth(^ principal articles of food and 
drink — 

Butter 

Sugar 

'I'ea 

Wine 

Coffee 

Fish (preserved) 

Cocofi and chocolate .... 
Principal fruits-- 

Apples 

Oranges 

Bananas 

Tobacco ......... 

Raw materials — 

Cotton 

Wool 

Oils, ftc. 

Wood and timber 

Textile maiberials excluding cotton 
and wool . . . , ^ * 

Caoutchouc ....... 

Hides and skins 

Metallic ores excluding iron . 

Iron ore, i&c, 

Manufactured articles — 

Yarns and textile fabrics . 

Metal, excluding iron and steel . 

Leather . 

Chemicals 

Iron ajtd »stoel (not machinery) 

Paper 

Machinery 


1895- 


£ , 

33.077.081 

33,334.171 


M,a35.*3o 

17.684,413 

10,242,999 

3,448,088 

3.778,30s 

2,289,260 

1,610,483 


960,273 

I, ^,415 
3.353,916 


30,322,016 

*8,494,349 

18,497,573 

16473,481 

11,378,608 

3,760,178 

7,3<5 o 507 o 

4,575,9*9 

3,027,196 


11,196,315 
4 1 <035,870 
8,714,360 

3,845,730 


1900. 


£ 

62,093,082 

46,782,579 


17,4504435 

19,25^,439 

10,686,910 

5,192,909 

2,544,72b 

3,895,330 

3.398,348 

1,224,057 

2,120,790 

548,956 

4,799,417 

41,117.308 

24,073,917 

23,564,644 

37,875,943 

11.353,114 

6,986,133 

8,465,660 

5.575,37* 

5,750,947 


21,844,683 

14,8*3,13* 

8,628,279 

7,314.696 

4,412,440 

3,475,887 


1905. 


i 

70,057,390 

49.431,748 


21,586,622 

19,471,811 

9,302,713 

4,072,199 

3.578,337 

*,493,876 

2,227,141 

*,065,193 

4,949,496 

1,770.356 

3 , 721 , 9*0 

53,370,878 

*6,648,737 

23,600,927 

»3,*74,020 

14,5x1,978 

9,643,153 

8,084,793 

7,610,990 

5,5*5,575 

39,688,418 

21,840,696 

iiA 37,983 

9,6*4,638 

8,589.405 

5,256,065 

4437.871 


1909. 


„ i 

83,107,421 

47,6*3,4*8 


22,424.962 

21,691,894 

11,0X^,031 

3,746,489 

*,075,516 

*,509.573 

903,464 

2,007.911 

3,522,491 

1,753,190 

4,986.663 

60,295,049 

35,041,766 

31.039,883 

*3491.579 

12,127.707 

14,138,204 

11.617,756 

*,3*7,193 

5,076,131 

*9,651,658 

*4446,3*8 

11,617,130 

10496.593 

7.971.594 
5,647,437 
4*438,336 


Certain oBlissioiis aiK necessary in this table owing to alterations in classificatioB of the 
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Gold. 



1890. 

1895- 

1 900. 

1905. 

1909. 

From British possessions . 

£ 

5,308,424 

jC 

17 618,466 

£ 

11.350..591 

38.567,895 

40.464.212 

South Airica . 

1,876,677 

«. 353 , 9 I 3 

378,626 

21.280.374 

32,912,428 

India 

443.079 

1,929,590 

3 /> 37,975 

6.850,360 

2.170.957 

Australia .... 

1,398,627 

5 . 324 . 40 « 

6,182,718 

3,440.037 

2,613,002 

j orcign countries . . | 

18,199 625 

18,390.863 

14,840,282 

4.949*335 

14,227,617 

Total 

23,568,049 

3 <>.o<» 9,329 

26,190,873 

43.517.230 

54,691,829 


Silver, 


1 

1890. 

1895. 

1900. 

1905. 

1909* 

i 

1 

1 From British possessions . . 

1 Foreign countries . 

; United States of America 

j Total I 

i 

350 , "94 
10.035,565 
4.057,709 
io. 3 « 5.659 

1 

282,269 

10,384,063 

8,082,925 

10,666,332 

1 , 
264,676 
13,057*624 
11,459,612 

13.322.300 

1 

412.756 

>2.579,258 

9,784,828 

12,992,014 

i 

667,619 

11,1.^7,270 

9*971*396 

Z 1.814,889 


42,317,876 cleared; (1893). 5^,304,703 entered, 47.263,791 cleared; 
(1900), 55,828, 5<)9 entered, 34,425,066 cleared; (1905), 00,066,919 
entered, 58,670,971 cleared; (1909), 60,500,043 entered, 60,060,979 
cleared. 

The number and press tonnage of the registered sailing and steam 
vessels belonging to the United Kingdom were as follows at the end 
of each of the years named : — 


! Year. 

1 

1 . 

Sailing Vess^'ls. 

Steam Vessels. 

Number, 

Gross Tonnage. 

Number. 

• Cross '1 onnage. 

1890 

14,181 

3*055.136 

7,410 

8.095.370 

1S95 

12,617 

3,040,194 

8.386 

j 9,952,211 

2900 

10,773 

2.247,228 

9,209 

11,816,924 

1905 

10,039 

1,796,826 

10,552 

14.883,594 

1909 

9.392 

1.407,469 1 

11,797 

i 16,994.73* 


These figures show not only that steamers have been rapidly taking 
th (3 place of sailing vessels, "but also that large steamers arc preferred 
to small, their average tonnage having increased from 1092 tons 
in 1895 to 1440 in 1909. 

Railways , — The first ordinary road.s deserving th:^ name of 
highways were made about 1660, and canal-building began in 


j London . • 

I Liverpool and 
! kenhead 
! Cardiff . . 

I 

j Tyne Ports ' * * 
i Southampton 
!Hull . , . 


! Glasgow . . 

New:port . 
Dover. • . 

; Middlesbrough 
i Blyth* . . 

Sundetland . 

! Swansea* 

' Leith. . . 

I 

I Grimsby , . 

Manchester • 


( Entered 
Cleared 
r,. /Entered 
I Cleared 
Entered 
Cleared 
Entered 
Cleared 
Entered 
Cleared 
Entered 
Cleared 
/ Entered 
• \ Cleared 
/ Entered 
* \ Cleared 
/ Entered 
Cleared 
/ Entered 
■ \ Cleared 
/Entered 
• I Cleared 
/Entered 
* \ Cleared 

! Entered 
Cleared 
Entered 
Cleared 
/Entered 
’ \Ch ared 
/Entered 
* \Clcarcd 


1890. 

1895. 

1900. 

1905. 

1909. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons, 

7,708,705 

8,435,676 

9,580,854 

10,814,115 

X 1,605,698 

5,772,062 

9,110.325 

7,479,008 

7.913,11s 

8,622,316 

5 . 782 k 35 » 

5.598,341 

0,001,563 

7,806,844 

7.747.994 

5*159*450 

4,883,199 

5.778,114 

0,932,687 

6,593*094 

3,173.699 

3.739,856 

5*132,523 

4*3*7.720 

5 ' 27 i ,476 

5.641.511 

6,500,510 

7.636,717 

7,476,879 

8,888,756 

3,401,216 

3 , 292,(>24 

3,897.142 

4,058,6 « 

5.700,405 

5,010,098 

4^822.648 

4,894.157 

5.158,899 

6,899.023 

888,352 

1.420,531 

1.613.913 

2 , 087,277 

4,279,052 

813,13.3 

1.328,393 

1,395,486 

1,888,030 

4,108,063 

1,997.138 

2,150,654 

2,006,598 

2,546,064 

3 * 5 i 7 * 9 ,T 3 

1.655.996 

1,612,385 

2.274.137 

2 ,I02,U)0 

3*164.156 

1,121,700 

1.184,537 

1,454,860 

1,635.609 

1,917.144 

1,697,662 

1.911,739 

2.229.574 

2,836,462 

3,160,916 

9*0,560 

871,886 

1,092,068 

1,250,192 

1.548.258 

1.316.430 

1.374.237 

1.511.383 

1,773.161 

2,105,509 

789,846 

742,940 

973,074 

2,928,741 

1.636.530 

767.724 

734.334 

964,476 

2 , 944.774 

1,631.751 

833,562 

953*985 

1,096,130 

X, 227.0x7 

1,728,385 

623,967 

875.059 

882,156 

1.092,95^^ 

1,586.148 


— 

974.285 

1,094,168 

1.292,353 


— 

1.525.7*7 

1,623,003 

1,836,503 

725.859 

730,396 

800,027 j 

gSi ,606 

1.357.201 

956,266 

1,002,552 

1,163,310 

1 * 344*999 

1.676,777 

565.644 


z, 018, 148 

635,458 

1,020,480 

858,215 

931,588 

1,427*903 

1,335.134 

1.719,654 

706,491 

887,842 

1,055.291 

1,124,281 

1.344,898 

626.573 

750,257 

982,309 

1*085,734 

1,314,361 

6 <>. 3.513 

763,892 

931.238 

1,094*531 

1,289,476 

689,165 

829.837 

960,230 

1,074.495 

1.334,566 


317,625 

787.497 

1,133,003 

1,275.937 


288,001 

595.757 

970,620 

1,067,835 


^ Newcastle, North Shields, South Shields. 

• Blyth was included with North Shields till 1897. 
^ Swan.sca included Port Talbot till 1904. 


the middle of the following 
century ; but though roads and 
canals aided materially in raising 
the commercial and industrial 
activity of the nation, their 
fostering agency was very slight 
compared with that of railwa^^s, 
of which England is the birth- 
place. The first line of railway 
for regular passenger service, 
that from Stockton to Darling- 
ton, 14 m. in length, was opened 
on the 27th of September 1825. 
The first really important rail- 
way was the line from Man- 
chester to Liverpool, opened on 
the isth of September 1830, 
when William Huskisson, M.P., 
was accidentally killed. It took three years to get the 
bill for the London-Birmingham railway, which was passed 
at last in the session of 1833, obtaining the royal as.sent 
on the 8th of May. The first sod of the great line was cut 
at Chalk Farm, London, on the ist of June 1834. Enormous 
engineering difficulties had to be overcome, originating 
not so much from the nature of the ground as from 
intense public prejudice against the new mode of locomo- 
tion. It took oyer four years to construct the railw’ay 
from London to Birmingham, at a cost exce ding ;f4,ooo,ooo. 
Even friends of the railway presaged that such outlay 
could not by any possibility be remunerative ,* but the 
contrary became evident from the moment the line was 
opened on the lyth of September 1838. All the great 
railway systems of England sprang into existence within less 
than ten years after the opening of the London-Birmingham 
line. Out of this railway grew one of the largest companies, 
the London & North-Western ; while the most extensive 
system as regards mileage, the Great Western, originated in 
a line from Paddington, London, to Bristol, for which an act 
of parliament was obtained in 1835, which w’as opened in 

1841. "in 1836 a bill passed the 
legislature erecting the Great 
North of England*^ Railway (Com- 
pany, from which was developed 
the North-Eastern system. A few 
years later other acts were passed, 
sanctioning the '^Midland Counties’* 
and the North Midland ” lines, 
from which the present Midland 
system grew. 

The total length of railw^ays 
conveying passengers in the United 
Kingdom at the end of the year 
1825 was 40 m., constructed at a 
cost of £1 20,000. Five years later, 
at the end of 1830, there were not 
more than 95 m., built at a cost 
of £840,925, but at the end of 1835 
there were 293m.costing£s, 648,531 . 
Thus, in the first five years of rail- 
way construction, from 1825 to 1830, 
the mileage doubled; while in the 
second five years, from 1830 to 
1835, trebled. It quintupled in 
the next five-yearly period, till the 
end of 1840, when the toted length 
of miles of railway in the kingdom 
had come to be 1435, ^ 

cost of £41,391,634, as represented 
by the paid-up capital of the 
various companies. The next five years saw nearly another 
doubling of length of lines, for at the end of 1845 there were 
2441 m. of railway created by a paid-up capitalo f £88,481,376. 



UNITED KINGDOM OF GREAT BRITAIN AND IRELAND 







1890. 

1895. 

1900. 

1905. 

1909. 1 

Total . . 


. 

•1 

Entered 

Cleared 

Tons. 

36,835,712 

37.448,157 

Tons. 

40,ooi,(i9i 

40,337.483 

Tons. 

49,913,223 

50,182,439 

Tons. 
55>h2 3,974 
50,410,700 

'Ions. 

06,309,5*9 
00,958,1 (>3 

British . 

• 



'Entered 

^Cleared 

a&, 777.955 

27.195.157 

29,175.282 

29,5x^b44 

.42.135,745 

32,147,060 

35,200,869 

35,762,218 

39.(>(>i ,i»6o 
40,102,311 

C^erman . 

« 


•] 

Entered 

[Cleared 

2,161,536 

2,230,419 

i, 94«.358 

1,948,284 

2,Q(><>,.)26 

3,0(30,782 

4, 298, 7(H) 
4,346,284 

6.7<'<>.59l 

6,7.54,62(. 

4.315,870 

4,308,221 

Norwegian 

• 



Entered 

Cleared 

*.477,93<> 

2,522,865 

2,()04 ,049 
2,660,795 

3,^.39,002 

3.821,969 

3,302,216 

3.,487 ,i 52 

Swcdi.sh . 




Entered 

[^Cleared 

783.045 

792,767 

990,728 

1,003,634 

J. 788, 844 
1,808,354 

2,114,028 

2.117,717 

2,45(>,I44 

2,47«.-534 

Danish . 



H 

r Entered 
Cleared 

901,819 

952,183 

961,730 

990,006 

1,150,098 

1,150,930 

1,735,288 
1,759, .509 

2,106,717 

2,123,830 

2,889,980 

2,88(>,731 

Dutch 


e 


(Entered 

Cleared 

952,695 

948,196 

1,600,317 

1,013,450 

1.949,161 

1,957,167 

2,272,075 

3, 294,5^4 

I French • 


• 


(Entered 
i Cleared 

834.039 

852,935 

929,250 
9«9,493 1 

1,417,128 

‘.4«5.247 

1.574,395 

I, .587,763 

1 ,()40,4(>6 
1,003,197 

1 Spanish . 

1 



• 1 

1 Entered 
Cleared 

631,629 

644.431 

().| 5 , 2 lO 

682,184 

1, 309.91 5 

‘. 399,332 

804,472 

797 , 1.44 

1,462,488 

1,471,300 

1,477.199 
1,499,319 i 

I Belgian . 



f Entered 
* \ Cleared 

449,470 

42,1.639 

55 U 5>3 

537 M »9 

936,918 

920,597 

I, .1.55,135 

Ii 357,608 

1 U.S.A. . 

i 



*■ 

! LntercKl 
i Cleared 

146,721 

145.212 

323,700 

332.825 

1 282,152 

277,400 

6 (). 4 , 3(.)0 

075,090 

274,241 i 

280,464 1 


ISot far from a fresh trebling look pki(!e in the course of the 
next quinquennial period, ancl at the end of 1850 there were 
6621 m. of railways, constructed at the cost of £240,270,745, 

The construction of railways (especially in England) was 
undertaken originally by a vast number of small companies, 
eiK'h under separate ar^ts of parliament. But it was soon 
discovered that there could be neither harmonious nor profitable 
working of a great many systems, and this led to a series of 
amalgamations (see under Engi.and ; Ireland ; Scotland). 

The number of passengers carried per mile in 1 832 was 4860, 
but before ten more years were past the number of passengers 
had not only increased in proportion with the opening of new 
lines, but more than doubled per mile, and, instead of being 
under 5000, had in 1842 come to be near 12,000. In i86r the 
number of passengers carried per mile of railway was 15,988; 
in 1876 it was 31,928; and in 1900 it was over 52,000, 

The two followinj? tables ilhistralc the fnrthtT development of 
railways in the Uiiiti?d Kingdom : 


60s 

In 1909 tlie percentage of working 
expenses to total receipts was <>3 in 
England and Wales, 37 in Scotland 
and 02 in Ireland. 

Tramways , — An act passed in 
1870 to facilitate the construction 
of tramways throughout the coun- 
try marks the beginning of their 
modern development. It led to 
the laying down of “ street rail- 
ways ” in many large towns. 
According to a return laid before 
the House of Commons in the ses- 
sion of 1878, the total length of 
tramways authorized by parlia- 
ment up to the 30th of June 1877 
was 363 m., and the totcal length 
opened for traffic 213 m., compris- 
ing T25 m. of double lines and 
88 m. of single lines. On the 30th 
of June 1^0 there were in the 
United Kingdom 70 tramway 
undertakings with 585 m. of line 
belonging to local authorities, while 107 with 592 m. of line 
belonged to other than local authorities. The capital ex- 
penditure on the former amounted to £10,203,604, on the latter 

to £‘1.532.384- 

The development of tramway <?ntcrprise in the United Kingdom, 
as shown l)y the mileage op(m, the paid-up capital, grrjss receipts, 
working expenses and number of ]>assengers carried, has been as 
follows: 


Years 

ending 

J unc 30. 

Milos 

o^xm. 

Paid-up 

Capital. 

Gross 

Receipts. 

Working 

Expenses. 

Passengers 
carried during 
year. 

1890 

948 

L 

i 

L 


1 3,502 ,026 

.3,214.743 

2,402 ,8(m 

526,369,328 

i«95 

982 


3.733,690 

2,878,490 

()Oi,7()o,46i 

1900 

1177 

20,582,692 

5.445.629 

4.‘7.‘>,.i52 

1,005,374,347 

1905 

2117 

51,501,410 

' 0,9 r 7,026 

0,505. «49 

2,068,913,226 

I9«>9 

252(» 

70,345,* 55' 

12.6,(1.437 

«.<^45.05« 

2,(>59,c.)8i,i3() 


AiTTHORirtiift. -I'hc) following publica- 
tions relating to the United Kingdom 
are issued annually in London (unless 
oth{*rwis(5 stated) : Finance Accounts, 
Financial Estimates -, Return showing Re- 
venue and Expenditure {England, Scotland 
and Ireland)', National Debt Accounts; 
National Debt during 60 Years ; Local 
I axation Returns ; A rmy Estimates ; A rmy 
Accounts; Army List (quarterly); Navy 
Estimates; Navy List (quarterly); Royal 
Commission on Agriculture, Reports{iHg()) ; 
Mineral Statistics; Reports of Inspectors 
of Mines; Reports on Factories and Work- 
shops; Reports of Inspectors of Fisheries; 
Return of Fish conveyed inland by rail; 
Statement of the Trade of the United 
Kingdom ; Statement of the Shipping and 
Navigation of the United Kingdom; Report 
of the Postmaster General, Vital statistics : 
Reports of the registrars- general res|)cctivoly for England, 
for Scotland (Edinburgh), for Ireland (Dublin); Census 
Reports (decennial, lOoi, &c.), ditto; Education: Reports 
of the Hoard of Education for England and Wales ; Report 
of the Commissioners of National Education in Ireland] 
Report of the Committee of Council on Education in Scot- 
land ; Electoral Statistics (London, 1905); Statistical Tables 
relating to Emigration and Immigration; Judicial Statistics 
of England and Wales, of Scotland, of Ireland; Local 
Government Reports, ditto; Statistical Ab,stract for the 
United Kingdom, in which the most important statistics 
are summarized for each of the fifteen years preceding 
the year of issue. Among books may be mentioned the 
following : Sir W. K. Anson, The Law and Custom of the 
Constitution (2 vols., and ed., Oxford, 1892-1896); W. T. 
Ashley (edited by), British Industries (London, 1902); 
E. G. Boiitmy, Le D&vehppement de la constitution 
etdela socilU politique en Angleterre (2nd cd., Paris, 1897). 
Of this there is an English translation (from 1st ed.) 


Year. 


i860 

1865 

1H70 

1875 

1880 

1885 

1890 

i«95 

1900 

1905 

1909 


Mileage. 


10,433 

13,208 

15,537 

16,658 

I7>933 

19,169 

20,073 

21,174 

21,855 

22,847 

23,280 


Paid-up 

Capital. 


348,130,127 

45.5478,143 

529,908,673 

630,223,494 

728,316,848 
8x5,858,055 
897,472,026 
1 , 001 , 1 10,221 
1,176,001,890 

1.272.601.000 

1.314.406.000 


Niinibor of 
Pasiir-ngvrs.'" 


163435^678 

251,862,713 

336,545^397 

506,975,23.1 
603,885,025 
697>2I3,<>3I 
81 7, 744^046 
929,770,909 
1,142,276,686 
1,199,022,102 
1,265,081,000 


'rrattic K cccipts. 


'I'otal. 

27,766,622 

35,890,116 

434X7‘07<> 

58,982,753 

62,96 i, 7(>7 

66,644,967 

7<',54«.347 

81,396,047 

<)8.854..'>52 

I05.I3I.7"9 

IlO,682,2()f> 


Per Mile. 


/ 

2,661 

2,701 

2.794 

3,541 

3,511 

3477 

3,813 

3.844 

4.523 

4,<*x)i 

4.7.54 


Percentage of 
Working Kx]>enses 
to Receipts. 


47 

48 
48 
54 
5X 

53 

54 
5O 
62 
62 
(>2 


* Excluding season-ticket holders, whose number in 1880 was 502,174; in 1900, 1,749,804; 
and in England and Wales alone, in 1880, 449,823; in 1900, 1,610,754. 

In the next table further details are given for 1909 : — 


/Double or more lines 

Mileage of 


f Passenger traffic . . , 

Total goods traffic 
Including — 

Minerals .... 
General merchandise. 

Working expenditure 

Net receipts 


Traffic 
Receipts | 


1 1909. 

England and 
Wales. 

Scotland. 

Ireland. 

10,746 

5,299 

CO 

•■T w' 

670 

2,721 

i 

43.919, 7U2 
50,647,426 

i 

5,080,603 

6,836,92b 

c , 

2,204,756 

1,992,859 

*4,837>68i 

24.885,494 

65,169,619 

37,979>3‘3 

3,286,074 

3,299,588 

7,200,173 

5.489,579 

281,634 

>1.392.600 

2,667,796 

1.667,572 





6o6 UNITED KINGDOM OF GREAT BRITAIN AND IRELAND 


by 1. M. Eaden (London, iHgi) \ Etiides de droit constitutioncl, 
France, Angleterre, ^tats-Unis (Paris, 1885; Eng. trana. by E. M. 
Dicey, London, 1891); Hrassey, the N aval Annual (Portsmoutli, 1886 
onwards) ; Cassell's Gazetteer of Great Britain and Ireland (London, 

1 899) ; W. L. Clowes and other writers, History of the Royal Navy 
(London, 1896-1901); W. Cimningham, Growth of Jinglish Industry 
and Commerce (4th cd., London, 1904); A. V. Dicey, Introduction to 
the Study of the Law of the Constitution (5th ed., London, 1897); R. 
Donald (edited by) Municipal Year-book (London, annual); S, 
Eanilcy-Wilmot, Our Fleet to-day and its Development during the 
Last Half Century (London, 1900) ; Hon. J. W. Kortcscuc, History of 
the British Army (London, 1906); K. r.iffen, Essays in Finance 
(London, 1880 and i88h); R. von Gneist, Das englische Pavlament 
in tausendjdhr ingen Wandolungen (Berlin, 1885; translated into Eng- 
lish by A. H. Keane, History of the English Parliament^ I.ondon, 
i88(|l ; Englische Verfassungsger.chirhte f Berlin, 1882; Eng. trans. by P. 
A. Ashworth, London, 1891); K. Hull, The Coalfields of Great Britain 
(London, 1905); J. E. T. Rogers, Industrial and Commercial History 
of England (London, 1892); ]. Holt Schooling, The British Trade 
Book (London, 1908); Sir J. R. Seeley, The Growth of British Policy 
(2 vols., London, 1895); H. Taylor, The Origin and Growth of the 
English Constitution (2' vols., London, 1889-1899); A. Todd, Parlia- 
mentary Government in England (new cd., revi.scd by S. Walpole, 
2 vols., X^idon, 1892). 

British Military Forces. 

The forces of the British Crown may be cla.ssed as (a) the 
regular, or general service, army, togeUicr with the Indian army; 
and (/.^)the home territorial force; while there arc also certain 
forces controlled by the governments of the variou.s self- 
governing dominions. The home government raises, pays and 
controls the regular army, its reserves, the territorial force, and 
some few details such as the militia of the smaller possessions, 
Indian native battalions employed on imperial service out of 
India, &c. But the cost of that portion of the regular army 
which is in India is borne by the Indian government, which is 
not the case with the regulars serving in other colonies or in the 
dominions. Consequently the Indian government, unlike the 
colonial governments, can within limits dispose of the British 
paid regulars within its sphere. 

Regular Anny,—T\\t duties of the regular army are to garrison 
India and overseas colonies, to garrison Great Britain and Ire- 
land, and to find expeditionary forces of greater or less strength 
for war in Europe or elsewhere. The principles upon which 
the reorganization of 1905-7908 was based are: {a) that in 
peace the army at home must be maintained at such an effective 
standard that all necessary drafts for the army abroad shall be 
forthcoming, without undue depletion of the army at home; 
(/>) the home army on mobilization for service should be brought 
up to war strength by the recall of reservists in sufficient, but 
not too great, numbers; (c) the wastage of a campaign shall 
be made good by drafts partly from the remaining army reserve, 
but above all from the militia, now converted into the special 
reserve; and ((f) the volunteers and yeomanry, reorpnized into 
the territorial force, shall be responsible, with little regular 
help, for the defence of the home coimtry, thus freeing the 
regular army at home for general service. The first of these 
conditions entirely, the second largely, and even indirptly the 
third and fourth depend upon the recruiting, establishments 
and terms of service of the regular army. These last are a 
compromise between the opposite needs of short sendee, pro- 
ducing large reserves, and long service, which minimizes the sea- 
transport of drafts; they are also influenced by the state of the 
labour market at any given moment, p recruiting is voluntary. 
To enable the authorities to deal with these conditions, the 
secretary of state for war may without special legislation vary 
the terms of enlistment, not only in general but also for the 
various arms and branches. 

After the South African War, several different terms were tried 
for the line infantry and cavalry, but these experiments proved tliat 
the terms formerly prevailing, viz. 7 years with tlie colours and 
5 in the reserve, were the most convenient. In the Horse and Field 
Artillery the term is 6 anti 6, in the Household Cavalry and the 
Garrison Artillery 8 and 4, and in the Foot Guanls 3 and 9. 
Engineers and other specialists are recruited on variou.s terms. A 
certain number, again varying from year to year, almost from 
memth to month, are allowed to engage for the full la years, with the 
colours (long service^ Thus in 1907-1908, 1551 men were serving 


on a i2-ycar colour engagement, 24,856 on a term of 7 years colours 
and 5 reserve, 3589 on a 6 and 6 term, 3449 on 3 and 9 engagement, 
4529 for other terms, out of a total of 37,974 recruits or f olclicrs 
signing fresh engagements. 

The following figures show the inflow of recruits : — 


Year. 

Recruits 

oftering. 

Recruits 

approved. 

Percentage 
Percentage of Recruits 
approved, to Strength 
of Army. 

Oct. 1903- Oct, 1904 

89,824 

42,041 

46-8 14-6 

Oct. 1 904 'Oct. 1905 

81,045 

35,551 

43-9 1305 1 

Oct. 1 905 -Oct. 1906 

83.155 

.36,380 

43‘5 14 

Oct. 1906-Oct. 1907 

7a,855 

34,710 

47-8 i4-a5 

Oct. 1907-Oct. 1908 

77,5*<> 

37,222 

47-9 1405 ; 

Oct. 1908-Oct. 1909 

75,830 

33,766 

447 ,3'8 


The army consi.st.s f)f alioiit 250,000 officers and men of the regular 
forces on full pay, distributed (October 1909) as follows : — 



Strength. 

Establishment. 

Staff and departments, &c. 

On regimental strength : — 

3.*93 

- 3.392 

Home 

128,412 

1 30. 71 4 

India 

77,806 

76,009 

Colonies 

47.127 

44,981 

Total .... 

1 253,004 

253.4^^5 


By units, it is composed of 3 regiments of Household Cavalry, 
7 regiments of Dragoon Guards, 3 of Dragoons, 6 of Lancers and 
J2 of Hussars (total cavalry, 31 regiments); 4 regiments of Foot 
Guards of 9 battalions, 51 English and Welsh, 10 Scottish and 8 
Irish line infantry and rifle regdments (total infantry, 149 battalions); 
tli(* I'ioyal Regiment of Artillery, divided into Royal Horse and 
Field Artillery, and Royal Garrison Artillery - llie R.H.A. con- 
sisting o£ 28 batteries, the R.F.A. of 1^0 batteries, the K.G.A. of 
100 cbni|)ani(*s (told off to gamsons, siege train and heavy field 
batt(‘ries) and 8 batteries mountain guns ; the Corps of Royal 
Kngm<Hjrs, organized into mounted field troops, field companies, 
fortress, teJcgrapli, railway, searchlight, balloon, wireless companies 
{in<J bridging train; the Army Service Corps, divided into transport, 
sup]dy, mechanical transport and other companies and sections; the 
Royal Army Medical Cor|>s of 35 companief?; the Army Ordnance 
C?urj^s; the Army Vetoinary Corps; Army Post Office Corps (formed 
on mobili/.ation only) and Army Pay Corps. 

In addition, there are the following' colonial troops under the 
home government : — West India Regiment, 2 battalions; KoyaJ 
Malta Artillery, 2 garrison companies; West African Frontier Force, 
2 batteries, i garrison company, i battahon M.T., 6 battalions 
infantry; and King's African Rifles (East Africa), 5 battalions, 
besides the Indian troops in imperial services. 

'file army reserve, formed of men who have served with the colours, 
consists of four classes. Sections A, B and C consist of men who arc 
fulfilling the. reserve portion of their original tw'clve years' liability. 
Section A, which receives extra allowances, is liable to be called 
up in a minor emergency; section B is the general reserve;, section 
C'. also part of the general reserve, consists of men who have been 
sent to the reserve prematurely ; section D (wliich is often sus- 
pended) consists of men who at tlw expiry of their twelve years' 
engagement undertake a further four 3rears' reserve liability. 


Strength and Ages of the Army Reserve (Oct. i, 1909). 


Section. 

A. 

B&C. 

D. 

Total. 

Infantry . . . . 

Cavalry . , . . 

R.H. & F.A. , . . 

R.G.A 

R.E. . , , . . 

Others 

4.851 

004 

415 

427 

70,098 

8,894 

13,849 

7,748 

4,200 

9,359 

q,6o8 

1,229 

1,571 

642 

406 

558 

84,957 

10,123 
16,024 
8,180 
5,0'-' > 


5,497 

115,045 

14,014 

134,550 

Under 30 ... . 

3<»-35 

Over 35 

98,146 

21,730 

666 

201 

10,758 

3,055 

98,347 

32,488 

3,721 


120,542 

14,014 

134,536 


The special reserve, converted from the militia, consists of 
infantry, field and garrison artillery, the Irish Horse (late Yeomanfv), 
engineers, and a few A.S.C. and R.A.M.C. Its object is to make 
good on mobilization deficiencies (so far as they may exist after the 
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cailKng in of the army reserve) in the expeditionary or regular 
forces, and to repair the losses of a campaign. It also acts as a 
feeder to the regi^r army. Its establishment and strength on the 
ist of October lyog were 90,664 and 69,954 respectively, without 
counting in the latter figure 6172 militia and militia reserve men 
not then absorbed into the new organization. 

The war organization of the home establishment, with its 
general and special reserves, aimed at the mobilization and 
despatch overseas of 6 army divisions, each of 12 battalions 
in 3 brigades; 9 field batteries in 3 brigades, a brigade of 3 field 
howitzer batteries, and a heavy battery, each with the appro- 
priate ammunition columns; 2 field companies and 1 telegraph 
company R.E.; 2 companies mounted infantry; and ambulances, 
columns and parks. In addition to these 6 divisions, there 
are “ army troops at the disposal o-f the commander-in-chief, 
cunsisting of two mixed “ mounted brigades (cavalry, mounted 
infantry, and horse artiHery) serving as the “ prc'tective cavalry,” 
and of various technical troops, such as balloon companies and 
bridging train. The ** strategical cavalry is a clivi.sion of 4 
brigades (12 regiments or 36 squadrons), with 2 brigades (4 
batteries) of horse artillery, 4 “ field troops ” and wireless 
company R.E., and ambulances and supply columns. The 
peace organization of the regular forces at home conforms to 
the prospective war organization. In addition to the field army 
itself, various lines of communication troops are sent al>road 
on mobilization. These number some 20,000 men, the field 
army alwut 135,000, with 492 field guns, 7561 other vehicles j 
and 60,769 horses and muie.s. 

13 ut the first condition of employing all the home regulars 
abroad is perfect security at home. Thus the pivot of the 
Haldane system is the organization of the Territorial Force as a 
completely self-contained army. The higher organization — 
which the volunteers {qco,) and yeomanry {q.v) never *;>os- 
sessed — varies only slightly from that in vogue in the regular 
army. The second line army consists of 14 mixed mounted 
brigades as protective cavalry and 14 army divLdons of 
much the same combatant strength as the regular divisions, 
the only important variation being that the artillery consist:: 
of 4-guii instead of 6-gun batteries. In addition to the divisions 
and mounted brigades there are “ army troops,” of which the 
most important component is the cyclist battalions, recruited 
in the different coast counties and specially organized as a first 
line of opposition to an invader. Affiliated to the territoria! 
force are officers’ training corps, cadets, “ veteran reserves,” 
and some of the other organizations mentioned below, the Hal- 
dane scheme having as its express object the utilization of every 
sort of contribution to national defence, whether combatant 
or non-comlxLtant, on a voluntary basis. 

The conditions of enlistnumt and reserve in the territorial 
force are a foiu: years’ engagement (former yeomen and volun- 
teers being however allowed to extend for one year at a time :‘f 
they desire to do so), with in each year a consecutive training 
in camp of 14-18 days and a number of “ drills ” (attendances 
at company and battalion parades) that varies with the branch 
and the year of service. The minimum is practically always 
exceeded, and trebled or quadrupled in the case of the more 
enthusiastic men, and the chief difficulty with which the officers 
responsible for training have to contend is the fact that no man 
can be compelled to attend on any particular occasion. Attend- 
ance at the camp training, in so far as the claims of men’s civil 
employment do not infringe upon it, is compulsory, and 
takes place at one time for all — ^generally the first half of 
August. 

The army troops, divisions and mounted brigades consist of 56 
regiments of yeomanry; 14 batteries and 14 ammunition columns 
R.H.A., 151 batteries and 55 ammunition columns R.F.A., 3 
mountain batteries and ammunition column, and 14 heavy batteries 
and ammunition columns R.G.A.; 28 field companies, 29 telegraph 
companies, railway battalion, &c., K.E.; 204 battalions infantry 
(including 10 of cyclists, the Honourable Artillery Company, and 
certain corps of the Officers’ Training Corps training as tcrritorial.s) ; 

60 units A.S.C.; 56 field ambulances, 23 general hospitals and 2 
sanitary companies R.A.M,C. Told off to the defended seaports 
are 16 groups of garrison artillery companies and 58 fortress and 
electric light companies R.£. 


Establishment and Strength (April i, 1910) 


Arm or Branch. 

Establishment. 

Strength. 


Officers. 

Men. 

Officers. 

Men. 

Yeomanry 

K.H. cS: F.A 

K.G.A 

R.E 

Infantry 

A.S.C 

K.A,M.C 

A.V.C 

I 

1,211 

450 

571 

5*679 

322 

li43« 

jgS 

24,766 

32,945 

“»455 

14,660 

I95i297 

8.562 

13*664 

14 

1,193 

1,0x5 

406 

525 

5,064 

277 

x,i5i 

95 

*4.319 
*9, 658 
9.356 

12,896 

173.670 

7.577 

11,849 

'Total 

11,214 

301,363 

9,726 ' 

2<>9,225 


'I'htiTerritoi’iiil l i>rcu is uilisted to serve at home, but individuals 
and wholo coipvS may volunteer for service abroad in war if called 
upon. A register is kept of those who accept this liability before- 
hand, and about 6000 officers and men had joined it in April 
1910. 

The force is trained, commanded and inspected exclusively by 
the military authorities, the regular arniy finding the higher comman* 
ders and staJIs. But in accordance both with the growing tendency 
to separate? ctimmaiid and administration and with tiie desire to 
t‘nlist local sympathies and utilize local resources, " associations,” 
partly of civilian, partly of military members, were formed in every 
county and charged by statute with all matters relating to tlu; 
enlistment, service and discharge of the county’s (pivit a in the force, 
finance (otluT thrm pay, Arc. in camp), biiiJdin/rs, ownership ot 
rcgimtmtal proj^erty, lS:c. To these duties of county associu lions 
are added that of .supervlsinfr and administering cadet corps of all 
sorts (other than ollicers’ training :orpvS), and that of providing 
the extra horst?s rerpiired on mobilization, not only by th(‘ territorial 
force, but by the (5xp(^ditionary lover as well. 

There are several groups of more or less military charnctfjr wliici) 
are for various reasons outside war oflice control. 'J'hrsc are ; 
(a) brigades — the Church J^ds' Brigade, the London Dioce- 

san Brigade, the Jewish Lads' BrigacU?, &c. ; {b) the I.C'gioii of 
FroiiliersTnen, an organization intended to enrol’ for ' irregular 
8cr\ ic <5 men with colonial or frontier experic'ricc?; rille clubs, which 
exist solely for rifle practice, and hav*.' no milifciry liubililicB; j'f) boy 
scouts, an organization founded in 1908 by Lieut. -('rcncral Sir 
B. S. S. Baden- Bow'cll, 

Command and Administration , — 'ITic secretary of state for 
war is the head of the army council, whicli comprises the heads 
of departments and is the chief executive authority. These 
dejiartmcnts (see Staff) are: the general staff; the adjutant- 
general’s department; the quarLermastcr-general’s department; 
the department of the master-general of the ordnance; the civil 
member’s department; and the finance member’s department. 
In addition to these departments, wliosc heads form the army 
council itself, there is the very important department of the 
inspector-general of the forces, whose duties arc to ensure by 
inspection the maintenance (^f military efficiency and an adequate 
::tandard of instruction, &c. I'liis department is thus in the 
main a complement of the general staff branch. In 1910 the 
coramander-in-chief in tlie Mediterranean was appointed in- 
spector-general of the overseas forces other than those in India, 
and the inspector-general in London supervisee therefore only 
the forces in the home establishment. There are, therefore, three 
.single authorities of high rank for the great divisions of the 
aj-niy — the two inspectors-general and the commander-in-chief 
in India. 

The United Kingdom is subdivifled into 7 commands and la 
districts, the commands under a lieutcnant-gc.'neral or general as 
commandcr-in-chief and the districts under brigadior-gencnik. The 
commands are the eastern, southern, western, uortbem, Scottish, 
Irish and the Aldershot. London is organ >x‘d as a separate district 
under a major-general. In the colonial establishment the principal 
commands are the Mediterranean (including Egypt) and tlie South 
African. Except in South Africa, there are no imperial troops 
quartered in the self-governing colonics. 

Since 1904-1905 command and administration have been 
separated and general officers commanding in chief relieved of 
admmiwStrative details by the appointment to their staffs of major- 
generals in charge of administratioii (sec Staff and Officers). 

Finance , — The army estimates for 1910-191 1 show a total sum 
of /27, 760,000 required for the home and colonial establishments, 
made up as follows (after deducting appropriations in aid) 

1 Does not include unattached list of officers, 853, or 736 
R.A.M.C. officers not available until mobilization. 
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Regular Army, Pay and Allowances . . . . . . 8,733,000 

Special Reserve 833,000 

Territorial Force 2,00o,ooo 

Medical Services 452,000 

Kducational Kstablishments 147,000 

Quartering, Transport, Remounts 1,589,000 

Supplies, Clothing 4 > 397 ><^<^»^ 

Stores and Ordnance Establishment 533,000 

Arnmmcnt and Engineer Stores 1,482,000 

Works, liuildings and Land, &c 2,598,000 

War Office and Miscellaneous 503,000 

Pensions, &c . 3»*^33>ooo 


7, 760,000 

The pay of the soldiers has increased since the South African 
War. Without allowances of any kind, it was in 1910 as follows: 
Warrant officer, 5s. to Os, per day; quartermaster-sergeants, colour- 
sergeants, &c., 3s. 4d. to 4s. 6d.; sergeants, 2s, 4d. to 3s. 4d.; cor- 
porals, IS. 8d. to 2s. 8d.; lance-corporals, is. 3d. to is. yd.; privates 
IS. id, to IS. yd.; boys, 8d. In addition, all receive a messing 
allowance of 3d, per day, 2d, for upkeep of kit, and most receive 
" service " or"" proficiency pay at 3d.-0d a day; and engineers, 
A.S.C, and R.A.M.C. specialist pay at various rates. Officers* pay, 
without allowances, is for second lieutenants 5s. 3d. to 7s. 8d.; lieu- 
tenants, Os. 5d. to 8s. lod.; captains, iis. 7d. to 15s.; majors, 13s. 7d. 
to 1 8s. Od,; and lieutenant- colonels, i8s. to 24K. od. 

Indian Army—Tht forces in India consist of the British 
army on the Indian establishment and the Indian native 
army witli its dependent local militias, feudatories, contingents, 
&c. In addition there is a force of European and Eurasian 
volunteers, drawn largely from railway employes. The Indian 
army consists of 138 battalions of infantry, 10 regiments of 
cavalry, t 6 mountain batteries, 1 garrison artillery company, 
32 sapper and miner companies (2 railway companies included). 
The proportion between British and Indian troops observed since 
the Mutiny is roughly one British to two native, the Indian army 
being about 162,000 men. In addition the native army includes 
supply and transport corps, the medical service, and the 
veterinary service, officered in the higher ranks by officers of 
the A.S.C., R.A.M.C. and A.V.C. respectively. 

The Indian army is recruited from Mahommedans and Hindus 
of various tribes and sects, and with some exceptions (chiefly in 
the Madras infantry) companies, sometimes regiments, arc conqioscd 
exclusively of men of one class. The official E..S. Pocket Hook 1908 
gives the following particulars : Mahommedanii (Pathans of the 
frontier tribes, Hazaras Baluchis, Moplahs, Punjabi Mahommedans, 
iftc.), 350 infantry companies, squadrons (35 “i, of the army). 

(Sikhs, Gurkhas, Rajputs, Jats, Dogras, Malirattas, 'I'amils, 
Brahmans, Bhils, Garhwalis, &c., 727 companies, 79 squadrons 
(63*3 %). 

Enlistment is entirely voluntary, and the army enjoys the highest 
prestige. Service is for three years, but in practice the native 
soldier makes the armv his career and he is allowed to extend up 
to .32 years. The native cavalry is almost entirely SilahdaVy in 
which the trooper mounts and clothes himself, and i)ractically serves 
without pay. In the infantry, too, the old system of paying men 
and requiring them to equip, clothe and feed themselves, is in vogue 
to some extent. There is a reserve of the native army, numbering 
some 35,000 men. But it is rather a draft to replace w’astage than 
a means of bringing the armv uj) to a war footing in the European 
way. Indeed, a cardinal principle of the Indian forces, British 
and native alike, is that the units are maintained in peace at full 
war effective, often a little above their field strength. Part of the 
army, nearest the north-west frontier, has even its tran.sporl practi- 
cally in readiness to move at once. The command is in the hands 
of British officers assisted by native officers, promoted from the 
ranks. The numlwr of native officers in a unit is equal to that of 
the British officers. 

Besides the regular native army there are : (o) various frontier 
and other levies, such as the Khyber Rifles and the Waziristan 
Militia; {b) selected contingents from the armies of the native 
princes, inspected by British officers, numbering alx>ut 20,000 and 
styled "imperial service troops *'; (c) the volunteers, about 32,000 
strong; and (d) the military police. 

'i‘he general organization of the forces is into two armies, the 
northern and the southern, with headquarters at Rawal Pindi and 
Poona respectively. 

Administration.— Vr\dQr the governor-general in council the 
commander-in-chief (himself a member of the council) is the execu- 
tive authority. Undanhim in the army department, now divided 
into higher comiatttfeoi and the headquarter staff, the latter com- 
prising (since tte- abblttion of the military staff department under 
liOrd KitchUfncr’s reorganization) the divisions of the chief of the 
general staff, the adjutant-general and the quartermaster-general. 
India has her own staff college at Quetta, and can manufacture 


rifles, ammunition and field artillery equipment except the actual 
guns. 

The cost of the Indian army, and of the British forces on the Indian 
establishment, borne by tha Indian government in 1909 was 
/2o,55^.««o. 


Regulars only. 

Northern 

Army. 

Southern 

Army. 

Total. 

British 

40,608 

34 iM 3 

74 i; 5 i 

Indian Army, white . 

1.534 

i, 5 ia 

76,772 

3,040 

„ ,, native . . 

85,189 

161,961 

Total . . 

80,723 

78,284 

165,007 

1 Total 

127,331 

112,427 

239,758 


Forces of the Dominions and Colonies . — Lord Kitchener and 
Sir John French in 1909-1910 paid visits of inspection to 
Australia and Canada in connexion with the reorganization by 
the local governments of their military forces, and a beginning 
was made of a common organization of the forces of the empire 
in the colonial military conference of 1909. Without infringe- 
ment of local autonomy and local conditions, a common system 
of drill, equipment, training and staff administration was agreed 
on as essential, and to that end the general staff in London was 
to evolve into an “ imperial general staff/* The object to be 
attained as laid down was twofold; (a) complete organization 
of the territorial forces of each dominion or colony ; (f>) evolu- 
tion of contingents of colonial general-service troops with which 
the dominion governments might assist the army of Great Britain 
in wars outside the immediate borders of each dominion. (See 
British Empire; Australia; Canada.) 

UNITED METHODIST CHURCH, or United Methodists, 
an English Nonconformist community formed in 1907 by the 
union of the Methodist New Connexion (1797), the Bible Chris- 
tians (1815), and the United Methodist Free Churches (1857). 
The act of parliament which enabled this amalgamation received 
the royal assent on the 26th of July 1907, and authorized the 
union “ to deal with real and i)ersonal property belonging to 
the said three churches or denominations, to provide for the 
vesting of the said property in trust for the United Church so 
formed and for the assimilation of the trusts thereof, and for 
other purj)Oses.** The union was completed on the i6th of 
September 1907 in Wesley’s Chapel, City Road, London. The 
Church gives power of speech and vote in its meetings to every 
member of 18 years of age and upwards. Its principal courts 
are constituted of an equal number of ministers and laymen. 
The Church has theological colleges at Manchester and Sheffield, 
boys’ schools at Shebbear, in Devonshire, and at Harrogate, 
and a girls* school at Bideford. It issues a weekly and two 
monthly journals. In 1908 its statistics showed 2343 chapels 
with accommodation for 714,793 persons, 848 ministers and 
5621 local preachers, 165,463 church members and 332,756 
Sunday scholars; there were 55 foreign missionaries, and 
about 30,000 church members and probationers in the foreign 
field. 

UNITED METHODIST FREE CHURCHES, an English Non- 
conformist community merged since 1907 in the United Methodist 
Church (<7.r.)* The organization was itself forined in 1857 
by the amalgamation of the “ Wesleyan A.ssi)ciation ** (wliich 
had in 1836 largely absorbed the Protestant Methodists 
of 1828) and the “Wesleyan Reformers** (dating from 1849, 
when a number of Wesleyan Methodist ministers were expelled 
on a charge of insubordination). 

UNITED PRESBYTERIAN CHURCH (of Scotland). This 
Presbyterian organization, merged since 1900 in United 
Free Church of Scotland (see above), was formed in 1847 by 
the union of the United Secession and Relief Churches. 

The general causes which led to the first great secession from 
the Church of Scotland, as by law established in 1688, are 
indicated in the article Scotland, Church of. uattea 
Its immediate occasion rose out of an act of assembly SpeoMmion 
of 1732, which abolished the last^ remnant of Cburet. 
popular election by enacting that, in cases where patrons 
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might neglect or decline to exercise their right of presentation 
the minister was to be chosen, not by the congregation, but 
only by the elders and Protestant heritors. The act itself 
had been passed by the assembly, although the presbyteries 
to which it had been previously submitted as an overture had 
disapproved of it by a large majority; and in accordance with 
a previous act (1730), which had taken away even the right of 
complaint, the protests of the dissentient majority were refused. 
In the following October Ebenezer Erskine minister 

of Stirling, preached a synod sermon, in the course of which 
he took occasion to refer to the act in question as in his opinion 
unscriptural and unconstitutional.^ Some of his expressions 
were objected to by members of synod, and it was resolved that 
he should be censured for them. This judgment, on appeal, 
was affirmed by the assembly in May 1733, whereupon Erskine 
protested to the effect that he held himself still at liberty to teach 
the same truths and to testify against the same or similar evils 
on every proper occasion. This protest, in which he was joined 
by William Wilson (1690-1741), Alexander Moncrieff (1695- 
1761) and James Fisher (1697-1775), ministers at Perth, Aber- 
nethy and Kinclaven respectively, was regarded by the assembly 
as cx)ntumacious, and the commission of assembly was ordered 
to procure its retractation or to proceed to higher censures. 
In November accordingly the protesting ministers were severed 
from their charges, their churches declared vacant, and all 
ministers of the Church prohibited from employing them in any 
ministerial function. They replied by protesting that they still 
adhered to the principles of the Church, though now obliged to 

make a secession from the prevailing party in ecclesiastical 
courts,** 

In December 1733 they constituted themselves into a 
presbytery, but for some time their meetings were devoted al- 
most entirely to prayer and religious conference. In 1734 they 
published their first “testimony,** with a statement of the 
grounds of their secession, which made prominent reference to the 
doctrinal laxity of previous general assemblies. In 1736 they 
proceeded to exercise “judicial powers’’ as a church court, 
published a “ judicial testimony,” and began to organize churches 
in various parts of the country. Having been joined by four 
other ministers, including the well-known Ralph Erskine, they 
appointed Wilson professor of divinity. For these at!ts pro- 
ceedings were again instituted against them in the assembly, 
with the result that, having disowned the authority of that 
body in an “act of declinature,” they were in 1740 all deposed 
and ordered to be ejected from their churches. Meanwhile the 
members of the “ Associate Presbytery ” and its adherents 
steadily increased, until in 1745 there were forty-five congre- 
gations under its jurisdiction, and it was reconstituted into an 
“ Associate Synod.” A violent controversy arose the same year 
respecting the religious clause of the oath taken by burgesses 
in Edinburgh, Glasgow and Perth (“ I profess and allow with 
my heart the true religion presently professed within this realm 
and authorized by the laws thereof ”), and resulted in April 
1747 in a “ breach,” when two bodies were formed, each claiming 
to be the “ Associate Synod ” ; those who condemned the swear- 
ing of the burgess oath as sinful came to be popularly known 
as “Antiburghers,” while the other party, who contended that 
abstinence from it should not be made a term of communion, 
were designated “ Burghers.” The Antiburghers not only re- 
fused to hold further friendly conference with the others, but 
ultimately went so far as to pass sentences of deposition and 
the greater excommunication on the Erskines and other ministers 
who held the opposing view. The Associate (Antiburgher) 
Synod held its first meeting in Edinburgh in the house of Adam 
Gib (y.v.) on the loth of April 1747. It grew with con- 
siderable rapidity, and in 1788 had ninety-four settled 
charges in Great Britain and nineteen in Ireland, besides 
a presbytery in America. For purposes of organization it was 
formed in that year into four provincial synods, and took 
the name of “ The General Associate Synod.” The “ new 
light ” controversies as to the province of the civil magistrate 

- The passing of the act was certainly unconstitutional; it was 
rescinded in 1734, because not made according to former acts.*' 


in matters of religion led to the publication of a revised 
testimony in the “ voluntary ” sense in 1804, and in con- 
sequence Thomas M’Crie (1772-1835), with three other brethren, 
withdrew to form the Constitutional Associate Presbytery. The 
Associate (Burgher) Synod held its first meeting at Stirling on 
the i6th of June 1747. The number of congregations under its 
charge rapidly increased, and within thirty years there were 
presbyteries in connexion with it in Ireland and North America, 
as well as throughout Scotland. In 1782 the American presby- 
teries took the designation of the Associate Reformed Chur^ 
in America. About the year 1795 the “ voluntary ” controversy 
respecting the power of the civil magistrate in matters of religion 
arose within this synod also, and a large majority was found to 
have adopted “ new light ” views. This led in 1799 to the seces- 
sion of the “ Associate Presbytery,” which in 1805 took the 
designation of tlie Associate Synod or Original Burgher Synod.^ 
In 1820 the General Associate or Antiburgher Synod (to the 
number of 129 congregations *^) united with the 154 congregations 
of the Associate or Burgher Synod. The body thus constituted, 
“ The United Secession Church,” had increased by 1847 to 400 
congregations. 

The Presbytery of Relief was constituted in 1761 by three 
ministers of the Church of Scotland, one of whom was Thomas 
Gillespie who had been deposed by the 

assembly in 1752 for refusing to take part in the 
intrusion of unacceptable ministers. The number 
of congregations under its charge increased with considerable 
rapidity, and a Relief Synod was formed in 1773, which in 
1847 had under its jurisdiction 136 congregations. The Relief 
Church issued no distinctive “testimonies,” and a certain 
breadth of view was shown in the formal declaration of their 
terms of communion, first made in 1773, which allowed occasional 
communion with those of the Episcopal and Independent 
persuasion who are “visible saints.*' A Relief theological hall 
was instituted in 1824. 

In 1847 a union was formed between all the congregations 
of the United Secession Church and 118 out of 136 of the 
Relief Chunihes, in what now became the United uaiM 
Presbyterian Church. It was the first Presbyterian PrwMbyfrimn 
body to relax the stringency of subscription, the Chnreb, 
Synod passing a declaratory act on the subject in 1879. On 
such points as that of the six days’ creation it was made 
clear that freedom was allowed; but when Mr David Macrae 
of Gourock claimed that it should also be allowed on the 
question of eternal punishment, he was at once declared to 
be no longer a minister of the church. He left behind him 
many who sympathized with his position, and in the remaining 
part of the 19th century the United Presbyterian Church came 
fully to share the forward movement of thought of the other 
Scottish churches. Doctrinally there was little difference 
between the United Presbyterian Church and the Free Church 
of Scotland, and between 1863 and 1873 negotiations were 
carried on for a union, which however were fruitless. But in 
1896 the United Presbyterian Church again made advances, 
which were promptly met, and on the 31st of October 1900 
the United Free Church of Scotland came into existence. 

UNITED PROVINCES OF AGRA AND OUDH (formerly known 
as the North-Western Provinces and Oudh), a province of 
British India, lying between 23° 52* and 31° 18' N., and between 
77° 3' and 84° 39' E. The province, including native states, 
has a total area of 112,243 sq. m. It is bounded N. by Tibet; 
N.E. by Nepal; E. by Bengal; S. by Chota Nagpur, Rewa, the 
Bundelkhand states, and the Central Provinces; and on the 
W. by Gwalior, Rajputana and the Punjab. 

“ The majority of this synod joined the Church of Scotland in 
1839* The small minority which still retained the name joined the 
Original Sccedcrs in 1842, the resultant body assuming the designa- 
tion of United Original Scceders. A .small majority (twenty- 
seven ministers in all) of the Synod of United Original Seceders 
joined the Free Church in 1852. 

® A dissentient remnant (eight congregations) of the General 
Associate Synod united with the Constitutional Associate Presbytery 
in 1827, the resultant body being called the Associate Synod of 
Original Seceders. 
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Physical Aspects. ’-'Thu province occupies, roughly speaking, 
the upper basin of the Ganges and the Jumna, corresponding 
to the Hindustan proper of the Mahomtnedan chroniclers. 
A large semi-circular tract, comprising the valleys of the Gogra 
and the Gumti, has long l^en separated from the remainder 
of the great plain a$ the kingdom of Oudh; and tliough since 
1 87 7 it has been under the administrative charge of a lieutenant- 
governor, it retains certain features of its former status as a 
chief-commissionership. The province includes the whole 
upper portion of the wide Gangctic basin, from the Himalayas 
and the Punjab plain to the Vindhyan plateau, and the low- 
lying ricefields of Behar. Taken as a whole, the lieutenant- 
governorship consists of the richest wheat-bearing country in 
India, iirigated both naturally by the rivers which take their 
rise in the narthern mountains, and artihcially by the magnifi- 
cent system of canals which owe their enrigin to British enter- 
pnse. It is studded with villages, interspersed at ^eater 
distances with commercial towns. Except durimg hot 
season, when the crops are of! the fields, the general aspect 
in normal years is th^ oif a verdant and well-tilled but very 
monotonous plain, only merging into hilly or mountainous 
country at the extreme ed^ of the basin on the south and north. 
The course of the great rivers marks tlie prevailing slope of the 
land, which falls away from the Himalayas, the Rajputana 
uplands, and the Vindhyan plateau south-eastwards towards 
the Bay of Bengal. The chief natural features of the provina^ 
arc thins determined by the main streams, whose alluvial deposits 
first formed the central portion of the United Provinces; while 
the currents afterwards cut deep channels through the detritus 
they brought down from the ring of hills or uplands. 

The extreme or north-western Himalayan region comprises the 
native state of Garhwal, with the British districts of Dehra Dun. Naini 
Tal, Almora and Gai^hwal. The economic value of this mountainous 
tract is almost confined to the ^port of forest produce. South of 
the Himalayas, from which it is separated by valleys or duns, is 
the Siwalik range, wliich slopes down to the fruitful plain of the Doab 
(two rivers), a large irregular horn-shaped tongue of land enclosed 
between the Ganges and Jumna, The great boundary rivers flow 
through low-lying valleys fertilized by their overflow or percolation, 
while 'U high bai:^ leads up to the central upland, which, though 
naturally dry and unproductive except where irrigated by wells, 
lias been transformed by various canal systems. This favoured 
region may be regarded as the granary of upper India, North of 
the Ganges, and enclosed between that river and the Himalayas 
and Oudh, lies tlic triangular plain of KohiUduuid. This tr;^t 
presents the same general features as the Gangetic valley, varied 
by the damp and pestilential submontane region of the iarai on 
the north-cast, at the foot of the Kumaon hills. South of the J umna 
is the poor and backward region of Bundelkhand, comprising the 
districts of Jalaun, Jhansi, Hamirpur and Banda. The soil is 
generally rocky and unfertile, and the population impoverished, 
scanty and ignorant. The southernmost portion of Bundelkhand 
is much cut up by spurs of sandstone and granite hills, running down 
'from the Vindhyan system; but the northern half near the Jumna 
has a somewhat richer soil, and comes nearer in diaracter to the 
plain of Doab. Below the junction of tlie Ganges and the Jumna 
at Allahabad the country begins to assume the apjiearance of the 
Bengal plains, and once more expands northwards to the foot of the 
Nepal Himalayas. This tract consists of three portions, separated 
by the Ganges and the Gogra. The division south of the Ganges 
comprises portions of Allahabad , Benares and Ghazipur, together 
with the whole Aiirzapur, and in , general features somewhat 
resembles Bundelkhand, ^nlt* the loWlands "along’the river bank are 
more fertile. The 'triangular tract (between the Ganges and the 
Gogra and the boundary of Oudh is the most fertile corner of the 
Gangetic plain, and contains the densest population. The trans- 
Gogra region presents a wilder, submontane appearance. 

Oudh forms the central portion of the great Gangetic plam, sloping 
downwards from the Nepal' Himalayas in the north-east to the Ganges 
<m l^e south-west. For 60 m. along the. northern border of Gonda 
and Bahraich districts , the bouxidary extends close. up to the lower 
slopes of the Himalayas, embracing the damp and unhealthy sub-, 
montane region known as the tarai. To the westward of this the! 
northern boundary recedes a little from the. mountain tract, and the 
tarat in this portion of 1 the range has been for the most part ceded 
to. Nepal. With the excqition of a belt of .government forest along 
the northern frontier, the rest of the province consists of a.fcrtile and I 
densely peopled plain. The greatest* elevation (^o ft.) is attained I 
; in .^6' j ungle-clad plateau of Khairagarh. in : Kheri^ district, while > the j 
extreme *aottth-east frontier is only .2^30 ft. above sea-level. Four' 
tgreat.river8 .traverse or skirt the plain of Oudh in converging courses 
»the Ganges, the Gumti, the ck)gra and the Hapti. Numerous 


smaller channels seam the whole face of the country, carrying off 
the surplus drmnage in the rains, but drying up in hot a^son. 
All the larger rivers, except the Gumti, as well as most of the smaller 
streams, have beds hardly sunk below the general level ; and in time 
of floods they burst through their flanks and carve out new channels. 
Numerous shallow ponds or jhils mark the former bods of the shifting 
rivers. 'J'hese jhiU have great value, not only as preservatives 
against inundation, but also as reservoirs for irrigation. The soil 
of Oudh consists of a rich aUuvial deposit, the detritus of the Hima- 
layan system washed down into the Ganges valley. Usually a light 
ioanx, it passes here and there into pure clay, or degenerates occa- 
Hiomdly mto barren sand. The uncultivablic land consists chiefly 
of extensive usar plains, found in the southern and western districts, 
and covered by the deleterious saline efflorescence kpown as vch, 
Oudh possesses no valuable minerals. Salt was extensively nianu- 
fac^red during native rule, but the British government h as pro- 
hibited this industry for fisQal reasons. Nodular limestone (kanko/e) 
occurs in considerable deposits, and is used as road metal. 

The villages lie thickly scattered, consisting of low thatched 
cottages, and surrounded by patches of garden land, or groves of 
banyan, pipal and pakav trees. The dense foliage of the 
marks the site of sumost every ifttle homestead, no less ,an ^ea 
than 1000 sq. m. being covered by these valuable fruit-^trees. 
Tamarinds overhang the huts of the poorer classes, while the .seat 
of a wealthy family may be recognized by clumps of bamboo. 
Plantains, guavas, jack-fruit, limes and oranges add further beauty 
to the village plots. 1'ljbe flora of the government reserved greets 
is rich and variod. The sal tree yields the most uniiortant timber; 
the finest logs arc cut in the Khairagarh jungles and floatcid down 
the Gogra to Bahramghat, where they are sawn. The hard wood 
of the shisham is also valuable; and several other timber- trees afford 
materisJs for furniture or roofing shingle. Among the scattqred 
jungles in various parts of the province, the mahua tree is pri^sed 
alike for its edible flowers, its fruits and its timber. The jhils supply 
the villages with wild rice, the roots and seeds of the lotus, and the 
singhara water-nut. The fauna comprises most of the animals and 
birds common to the Gangetic plain; but the wild elephant ia now 
practically imknown, excejjft when a stray .specimen loses its way 
at the foot of the hills. Tigers arc now only found in any numbers 
in the wilds of Khairagarh, Leopards still haunt the cane-brakes 
and thickets along the bank.s of the rivers; and nilgai and antelopes 
abound. Game birds consist of teal and wild tiuck, snipe, ijuugle 
fowl and peacock. 

J^ivers,- The Ganges and its affluents, the Jumna, the Kamganga 
and the Gogra, rise in the Himalayas, and meet within the province. 
In addition there are the following secondary streams : the Kali- 
nadi and the Hindan flow through the Doab; the Chambal intersects 
the trans- Jumna tract; in Bundelkhand the principal streams are 
the Betwa and the Ken; the Kamgana, rising in Ciarhwal, pursues 
a tortuous course through Rohilkhand; the Gumti flows past Luck- 
now and Jaun]>ur to join the Ganges; the trans-Gogra region is 
divided into two 1 nearly equal parts liy the Kapti. These, rivers arc 
constantly modifying the adjacent lands. A .small obstruction may 
divert the stream from one side to the other. The deep stream 
corrodes and cuts down the high ground; but meanwhile alluvial 
flats are gradually piled up in the shallows. The tributary streams 
get choked at the mouth and a.ssist the process of deposition. The 
d<niosit is greatest when the floods, of the rainy season are sub- 
siaing. 

Climate, — The climate as a whole is hot and, dry. The Himalayan 
districts of course are cool, and have a much greater rainfall than 
the plains. They are succeeded by a broad submontane belt, the 
iarai, which is rendered moist by the mountain torrents, and is 
covered by forest from end to end. This region bears the reputation 
of being the most unhealthy in all India, and in many parts only 
the acclimatized aborigines can withstand its deadly malaria, llie 
plain country is generally wann and dry, the heat becoming more 
oppressive as the general level of the country sinks towards Allahabad 
and Benares, or among the hills of Bundelkhand. There arc three 
seasons. The cold changes gradually to the hot; the hot season 
gives way abruptly to the rains; and the rains again change gradually 
into the cold season. In point of humidity and temperature the 
province lies half-way between Bengal and tlie ^njab. The rainfall 
varies from 30. to 44. in. in the plains, increasii^ gradually towards 
the Himalaya. The temperature in the hot season ranges from 86® 
to 1 15® F., and even higher, in the Shade. 

Mimerais , — Owing to the loamy nature of the (Soil, few minerals 
oil any kind are found* Iron aaid coal oxisti in the southern hills. A 
little coal was extracted from Mirzapur in 1896, but:the enterprise 
was dropped. Iron, copper, sapphires, &c., are said to be obtain- 
able in me Himalaya. It has been suggested that the oily water 
known aa tilya pani indicates the presence of petroleum. 

Jiigrici4ture,’-k>vLt of a 'total area of 104, 075 sq.rxn. in the British 
districts of the .province, over 54.000 sq. m. are under cultivation. 
.The course of tillage comprises two principal harvests ; the kharif, 
or autumn* crop^, sown in June and-reapetl in October or Novembw:* 
and thoiraht, or spring ^crops, sown in October or November, and 
reaped in i March or A^l. The great agricultural staple is wheat, 
but millct.s and rice are also largely cultivated, ^eamng broadly, 
rice and oilseeds predominate in the eastern , ana aubrHiffug^yan 
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districts, millets and cotton in Bundclkhand and wheat in the 
greater part of the Gangetic plain. The pulses mung, urd and moth 
are grown generally in the autumn alone, or in combination with 
millets; and gram, alone or in combination with wheat and barley, is 
an important spring crop. Sugar-cane, indigo, poppy aaid tobacco 
are locally important; and a little tea is grown in the submontane 
districts of Almora Garhwal and Dehra Dun. 

Land Tenure. — Owing to historical reasons, the system oX land 
tenure is not uniform. In the Benares division, which was the 
first portion to come under British administration, the land revenue 
was permanently fixed in 1795, on the .same principles that had been 
previously adopted in Bengal; and there a special class of tenants, 
as well as the landlords, enjoy a privileged status. Throughout the 
rest of the province of Agra, almost all of which was acquired 
between 1801 and 1803, temporary settlements are in force, usually 
for a term of thirty years, the revenue being assessed at one-half 
of the “ assets ** or estimated rental value. The settlement is made 
with the landholders or mmindars, who are frequently a group of 
persons holding distinct shares iii the land, and may be themstuves 
petty cultivators. No proprietary rights superior to those of the 
actual landowners are recognized. The only privileged class of 
tenants are those possessing " (X'cui)ancy " rignts. as defined by 
statute. These rignts, which are heritable but not transferable, 
protect the tenant against eviction, excejit for default in payment 
of rent, while the rent may not be enhanced except by mutual 
agreement or by order of a revenue court. Occupancy rights 
are acquired by continuous cultivation for ten years, but the cultiva- 
tion need not be of the same holding. All other tenants are merely 
tenants-at-will. In Oudh, after the convulsion of the Mutiny, all 
rights in land were confiscated at a stroke, and the new s^tem adop- 
ted was in the nature of a treaty between the state and the tatukdars, 
or great landlords. These talukdavs had not all the same origin. 
Many were Rajput chiefs, ruling over their triliCHmen by ancient 
hereditary right; while others were officials or court favouritcis, who 
iiad acquireil power and property during the long period of native 
misrule. On all the same status was now conferred— a status that 
has no analogy in the rest of India. By sa/nad (or patent) and by 
legislation tlie talukdavs were declared to posseas permanent, 
heritable and transferable rights, with the special jirivilege of 
alienation, cither in lifetime or by will, notwithstanding the limits 
impo.sc(l by Hindu or Mahommedan law. In addition imwt of them 
follow the rule of primogeniture, while a power of entail has recently 
been granted. Tnc estates of talukdavs extend over more than liaif 
the total area of Oudh. No “ occupancy " rights based on con- 
tinuous cultivation are recognized in Oudh, but similar rights, here 
knowu as “ sub-proprictar>',’* were granted to all those who had 
possessed them within thirty years before annexation. On the 
other hand, tlicre are no tenants-at-right in Oudh. Any person 
admitted to the cultivation of land is entitled to hold it for seven 
years at the same rent, which may not be advanced by more than 
6}% at the end of the term. 

Manufactuves.^T\U!i principal manufactures are those of sugar, 
indigo and coarse cotton cloth. Ornamimtal metal-work is made 
at Benares. Among the factories on the English model arc the 
Elgin and Muir cotton mills at Cawnpore, the Cawnporc tanneries 
and leather factories, the Shahjahanpurrum distillery, and breweries 
at Mussoorie and Naini Tal. There are also woollen and jute mills, 
iron and brass foundries, lac factories and oil -mills. The manu- 
facture of synthetic indigo by German chemists has greatly affected 
the growth and manufacture of indigo, the indigo factories 
decreasing in 1904-1905 from 402 to 252. 

The export trade is oliiefly confined to agricultural 
produce. The principal staples include wheat, oilseeds, raw cotton, 
indigo, sugar, molasses, timber and forest produce, dry-stuffs, ghee, 
opium and tobacco. The imports consist mainly of English piece- 
goods, metal-work, manufactured wares, salt and European goods. 
The chief centres of trade are Cawnpore, Allahabad, Miraapur, , 
Benares, Meerut and Moradabad. 

Jvvigation. — The I>oab is intersected by canals drawn from the 
great rivers. The major productive works are the upper and lower 
Ganges, the eastern Jumna, and the Agra canals. The greatest 
work in the province, and one of the greatest irrigation works in 
the world, is the upper Ganges canal, which is taken from the river 
where it leaves the hills, some 2 m. above Hardwar. In the first 
20 m. of its course this gigantic canal crosses four great torrents, 
which bring down immense volumes of water in the rainy season. 
The first two are carried in massive aqueducts over the canal, the 
third is passed through the canal by a level-crossing, regulated by 
drop-gates, and the canal is taken over the fourth by an aqueduct. 
The total length of the main canal is 213 m., navigable tnrough- 
out, and designed to irrigate 1,500 000 acres. The lower Ganges 
canal is taken from the river at Narora, 149 m. below Hardwar. 
After crossing in 55 m. four great drainage lines, it cuts into the 
Cawnpore, and 7 m. lower down into the Etawah, branches of the 
upper Ganges canal. These branches are now bclow' tlie point of 
intersection, part of the lower Ganges canal system. The irrigating 
cajMwity 01 this canal is 1,250,000 acres. 

Railways, — The province is well supplied with railways. The 
main line of the East Indian runs throughout south of the Ganges, 
nrhich is bridged at Benares and Cawnpore. North of the nver 
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the Oudh & Rohilkhand system connects witlx Bengal and with 
the Punjab. From Allahabad, Cawnpore and Agra trade finds an 
outlet to the sea at Bombay as well as at Calcutta. 

Administration . — The admini.stration is conducted hy a lieu- 
tenant-governor, with five secretaries and five under-sccretariea. 
There is no executive council ; but the board of revenue, oonsiatt 
ing of two members, exercises important executive duties, and 
is also the highest court of appeal in revenue and rent cases. 
For legislative purposes the lieutenant-governor has a oouncil, 
first constituted in 1886, and enlarged in 1909. It now con- 
.sists of 48 members, of whom 28 arc nominated, and the re- 
mainder arc elected by local bodies, landholders, Mahommedans, 
&c. In Agra the chartered high court sitting at Allahabad, 
and in Oudh the court of the judicial commissioner, sitting at 
Lucknow, have final jurisdiction in both civil and criminal 
cases, subject to appeal to the privy council. The former is 
composed of a chief justice and six puisne judges appointed 
by the Crown ; the latter of a judicial commissioner and two 
additional judicial commissioners. For ordinary purposes of 
admini.stration, the provinces are divided into nine divisions, 
each under a commissioner, and into 48 districts, each under 
a collector or deputy commi.ssioner. Two native states are 
attached to the United Province.s — Rampur and Garhwal, 

Population . — Out of a total population in 1901 of 47,691,783 
no fewer than 40,691,818, or over 85 % were Hindus, and 
6,731,034 or 14 % Mahommedans. The total number of 
persons belonging to all the other rcligion.s — Sikhs, Jains, 
Buddhists, Parsees, C'hristians, Jews, Aryas and Brahmo.s — 
was only 268, (>30, or less than o-6 %. While nearly fifty lan- 
guages in all arc spoken in the provinces, out of every 10,000 
people 4527 speak Western Hindi, 3125 Eastern Hindi, 2109 
Bihari and 211 Central Pahari. 

History , — Tf the present limits be slightly extended in either 
direction so as to include Delhi and Patna, the United Provinces 
would contain the area on which almost the whole drama of 
Indian history has been played. Here lay the scene, known as 
Madhya Desa or “ middle country,’^ of the second period of 
Aryan colonization, when the two great epi(!S, the Maha- 
bhdrata and Ramayana, were probably composed, and when the 
religion of Brahmanism took form. Here Buddha was liorn, 
preached and died. Here aro.se the successive dynasties of 
Asoka, of the Guptas, and of Ilarshavardhana, which for a 
thousand years exercised imperial sway over the greater part of 
India. Here is Ajodhya, the home of Rama, the most popular 
I of Hindu demigods; and also Benares and Muttra, the most 
sacred of Hindu shrines. Here too were the Mahommedan 
capitals- Delhi, Agra, Allahabad, Jaunpur and Lucknow. 
Here finally, at the crisis of the Mutiny, British dominion was 
permanently established in India. 

The political vicissitudes through which this tract of country 
passed in earlier times arc described under In0ia: History, 
It will be sufficient here to trace the steps by which it passed 
under British rule. In 1765, after the battle of Buxar, when the 
nawab of Oudh had been decisively defeated and Shah Alam, 
the Mogul emperor, was a suppliant in the British camp, Lord 
Clive was content to claim no acquisition of territory. The 
whole of Oudh was restored to the Nawab, and Shah Alam 
received as an imperial apanage the province of Allahabad 
and Kora in the lower Doab, with a British garrison in the fort 
of Allahabad. Warren Hastings augmented the territory 
of Oudh by lending the nawab a British army to conquer 
Rohilkhand, and by making over to him Allahab^^ and Kora 
on the ground that Shah Alam had placed himself in the power 
of the Mahrattas. At the same time he received from Oudh 
the sovereignty over the province of Benares. Subsequently 
no great ch^ge took place until the arrival of Lord Wellesley, 
who acquired a very large accession of territory in two instal- 
ments. In 180T he obtained from the nawab of Oudh the 
cession of Rohilkhand, the lower and the Gorakhpur 

division, thus enclosing Oudh on all except thfs, north. In 

1804, as the result of Lord Lake’s victories in the Mahratta W^, 
the rest of the Doab and part of BundeUchand; together with 
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Agra and the guardianship of the old and blind emperor, Shah 
Alam, at Delhi, were obtained from Sindia. In 1815 the 
Kumaon division was acquired after the Gurkha War, and a 
further portion of llundclkhand from the peshwa in 1817. 
These new acquisitions, known as the ceded and conquered 
provinces, continued to be administered by the governor-general 
as part of Bengal. In 1833 *^ct of parliament was passed to 
constitute a new presidency, with its capital at Agra. But 
this scheme was never fully carried out, and in 1835 another 
statute authorized the appointment of a lieutenant-governor 
for the North-Western Provinces, as they were then styled. 
They included the Delhi territory, transferred after the Mutiny 
to the Punjab; and also (after 1853) the Saugor and Nerbudda 
territories, which in 3861 became part of the Central Provinces. 
Meanwhile Oudh remained under its nawab, who was permitted 
to assume the title of king in 1819. All protests against gross 
misgovernment during many years having proved useless, 
Oudh was annexed in 1856 and constituted a separate chief 
commissionership. 'I’hen followed the Mutiny, when all signs 
of British rule were for a time swept away throughout 
the greater part of the two provinces. The lieutenant- j 
governor died when shut up in the fort at Agra, and Oudh i 
was only reconquered after several campaigns lasting for j 
eighteen months. | 

In 1877 the offices of lieutenant-governor of the North- 
Western Provinces and chief commissioner of Oudh were 
combined in the same person; and in 1902, when the new name 
of United Provinces was introduced, the title of chief com- 
missioner was dropped, though Oudli still retains some marks 
of its former independence. 

See Gazetteer of the United Provinces (2 vols., Calcutta, 1908); 
and 'rheodorc Morison, The Industrial Organization of ah Indian 
Province (1906). 

UNITED STATES, THE, the short title usually given to the 
great federal republic which had its origin in the revolt of the 
British colonies in North America, when, in the Declaration of 
Independence, they described themselves as ‘^The Thirteen 
United States of America.’’ Officially - the name is ^'The 
United States of America,” but ^^The United States” (used 
as a singular and not a plural) has become accepted as the 
name of the country; ; and pre-eminent usage has now made 
its citizens Americans,” in distinction from the other 
inhiibitants of North and South America. 

The area of the United States, as here considered, exclusive of 
Alaska and outlying possessions, occupies a belt nearly twenty 
degrees of middle latitude in width, and crosses 
North America from the Atlantic to the Pacific. 
The southern boundary is naturally defined on the 
east by the Gulf of Mexico; its western extension crosses obliquely 
over the western highlands, along an irregular line determined 
by aggressive Americans of Anglo-Saxon stock against Americans 
of Spanish stock. The nortliern boundary, after an arbitrary 
beginning, finds a natural extension along the Great Lakes, and 
thence continues along the 4qth parallel of north latitude to the 
Pacific (see BtdLetin 171, U.S. Geological Survey). The area 
thus included is 3,026,789 sq. m.* 

L-— Physical Geography 

fhe Atlantic coast of the United States is, with minor 
exceptions, low; the Pacific coast is, with as few exceptions, 

' The following are the states of the Union (recognized abbrevia- 
tions being given in brackets): Alabama (Ala.), Arizona (Ariz.), 
Arkansas (Ark.), California (Cal.), C>olorado (Col.), Connecticut 
(Conn.), Delaware (Del), Florida (Fla.). Georgia (Ga.), Idaho, 
Illinois ( 111 .), Indiana (Ind.), Iowa (la.), Kansas (Kan.), Kentucky 
(Ky.), Louisiana (La.), Maine (Me.), Maryland (Md.), Massachusetts 
(Ma.ss.), Michigan (Mich.), Minnesota (Minn.), Mississippi (Miss.), 
Mis.souri (Mo.), Montana (Mont.), Nebraska (Neb.), Nevada (Nev.), 
New Hamp:.hirc (N.H.), New Jersey (N.J.), New Mexico (N. Mex.j, 
New York (N.Y.). North Carolina (N.C.), North Dakota (N. Dak.), 
Ohio (Q.). Oklahoma (Okla.), Oregon (Oreg.), Pennsylvania (Pa.), 
Rhode Island (R.I.), South; Carolina (S.C.), South Dakota (S. Dak.), 
Tennessee (Teun,), Texas (Tex.), Utah, Vermont (Vt.), Virginia 
(Va.) , West Virginia (W. Va«)> Washington fWasb ). Wisconsin (Wis.), 
Wyoming (Wyb.); together with the District of Columbia (D.C.), 
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hilly or mountainous. The Atlantic coast owes its oblique 
N.E.-S.W. trend to crustal deformations which in very 
early geological time gave a beginning to what later came to 
be the Appalachian mountain system; but this system had its 
climax of deformation so long ago (probably in Permain time) 
that it has since then been very generally reduced to moderate 
or low relief, and owes its present altitude either to renewed 
elevations along the earlier lines or to the survival of the most 
resistant rocks as residual mountains. The oblique trend t.f the 
coast would be even more pronounced but for a comparatively 
modern crustal movement, causing a depression in the north- 
east, with a resulting encroachment of the sea upon the land, and 
an elevation in the south-west, with a resulting advance of the 
land upon the sea. The Pacific coast lias been defined chiefly by 
relatively recent crustal deformations, and hence still preserves 
a greater relief than that of the Atlantic. The minor features 
of each coast will be mentioned in connexion with the land 
districts of which the coast-line is only the border. 

General Topography and Drainage, — The low Atlantic coast 
and the hilly or mountainous Pacific coast fore.shadow the leading 
I features in the distribution of mountains within the United 
States. The Appalachian system, originally forest-covered, 
on the eastern side of the continent, is relatively low and narrow; 
it is bordered on the south-east and south by an important 
coastal plain. The Cordillcran system on the western side of 
the continent is lofty, broad and complicated, with heavy 
forests near the north-west coast, but elsewhere with trees 
only on the higher ranges below the Alpine region, and with 
treeless or desert intermont valleys, plateaus and basins, 
very arid in the south-west. Between the two mountain 
systems extends a great central area of plains, stretching 
from the Gulf of Mexico northward, far beyond the national 
boundary, to the Arctic Ocean. The rivers that drain the 
Atlantic slope of the Appalachians are comparatively short; 
those that drain the Pacific slope include only two, the Columbia 
and the Colorado, which rise far inland, near the easternmost 
members of the Cordillcran system, and flow through plateaus 
and intermont basins to the ocean. The central plains are divided 
by a hardly perceptible height of land into a Canadian and a 
United States portion; from the latter the great Mississippi 
system discharges southward to the Gulf of Mexico. The upper 
Mississippi and some of the Ohio basin is the prairie region, with 
trees originally only along the watercourses ; the uplands towards 
I the Appalachians were included in the great eastern forested 
I area ; the western pari of the plains has so dry a climate that its 
herbage is scanty, and in the south it is barren. The lacustrine 
system of the St Lawrence flows eastward from a rclativTly 
narrow drainage area. 

Relation of General Topography to Settlement, — The aboriginal 
occupants of the greater part of North America were compara- 
tively few in number, and except in Mexico were not advanced 
beyond the savage state. The geological processes that placed 
a much narrower oc'ean between North America and western 
Europe than between North America and eastern Asia secured 
to the New World the good fortune of being colonized by the 
leading pcopIe.s of the occidental Old World, in.stead of by the 
les.s developed races of the Orient, The transoceanic invasion 
progressed slowly through the I7tli and i8th centuries, delayed 
by the head winds of a rough ocean which was crossed only in 
slow sailing vessels, and by the rougli “ backwoods ” of the 
Appalachians, which retarded the penetration of wagon roads 
and canals into the interior. The invasion was wonderfully 
accelerated through the 19th century, when the vast area 
of the treeless prairies beyond the Appalachians was offered 
to the settler, and when steam transportation on sea and 
land replaced sailing vessels and wagons. The frontier was 
then swiftly carried across the eastern half of the central 
plains, but found a second delay in its advance occasioned 
by the dry climate of the western plains. It was chiefly 
the mineral wealth of the Cordillcran region, first developed 
on the far Pacific slope, and later in many parts of the 
inner mountain ranges, that urged pioneers across the 
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dry plains into the apparently inhospitable mountain region; 
there the adventurous new-comers rapidly worked out one 
mining district after another, exhausting and abandoning the 
smaller “ camps ** to early decay and rushing in feverish excite- 
ment to new-found river fields, but establishing important 
centres of varied industries in the more important mining dis- 
tricts. It was not until the settlers learned to adapt themselves 
to the methods of wide-range cattle raising and of farming by 
irrigation that the greater value of the far western interior was 
recognized as a permanent home for an agricultural population. 

The purchase of “ Louisiana ” — a great area west of the Missis- 
sippi River — from the French in 1803 has sometimes been .said to 
be the cause of the westward expansion of the United States, but 
the Louisiana purchase has been letter interpreted as the occasion 
for the expansion rather than its cause; for, as Lewis Evans 
of Philadelphia long ago recognized (1749), whoever gained pos- 
session of the Ohio valley — the chief eastern part of the central 
plains — would inevitably become the masters of the continent. 

Physiographic Subdivisions.— T\\t area of the United States 
may be roughly divided into the Appalachian belt, the Cordilleras 
and the central plains, as already indicated. These large divi- 
sions need physiographic subdivision, which will now he made, 
following the guide of structure, process and stage that is, 
each subdivision or province will be defined as part of the earth’s 
crust in which some similarity of geological structure prevails, 
and upon which some prtK'css or processes of surface sculpture 
have worked long enough to reach a certain stage in the cycle of 
physiographic development. , 

The Appalachians . physiographic description of the Appala- 
chian mountain system otters an especially good opportunity iot the 
appheation of the genetic method based on '' structure, process and 
stage." This mountain system consists essentially of two belts : one 
on the south-east, chiefly of ancient and greatly deformed crystalline 
rocks, the other on the north-west, a heavy series of folded l *alaeozoic 
strata ; and with these it will be convenient to associate a third belt, 
farther north-west, consisting of the same Palaeozoic strata lying 
essentially horizontal and constituting the Appalachian plateau. 
The crystalline belt represtmts, at least in part, the ancient highlands 
from whose ruins tht; sandstones, shales and limestones of the strati- 
fied series were formed, partly as marine, partly as fluviatile deposits. 
The deformation of the Apjialachians was accomplished in two chief 
periods of compressive deformation, one in early Palaeozoic, the 
other about the close of Palaeozoic time, and both undoubtc'dly 
of long duration ; the second one extemded its effects farther north- 
west than the first. These were followed by a period of minor 
tilting and faulting in early Mesozoic, by a moderate upwarping 
in Tertiary, and by a moderate uplift in post-Tertiary time. The 
later small movements are of importance because they are related 
to the existing topography with which we are here concerned. Each 
of the disturbances altered the attitude of the mass with respect 
to the general base-level of the ocean surface; each movement there- 
fore introduced a new cycle of erosion, which was intcrnipted by 
a later movement and the beginning of a later cycle. 

Thus interpreted, the Appalachian forms of to-day may be ascribed 
to three cycles of erosion : a nearly complete Mesozoic cycle, in which 
most of the previously folded and faulted mountain masses were 
reciuced in Cretaceous time to a penq^lain or lowland of small relief, 
surmounted, however, in the north-east and in the south-west by 
monadnocks of the most resistant rocks, standing singly or in groups ; 
an incomplete Tertiary cycle, initiated by the moderate Tertiary 
upwarping of the Mesozoic peneplain, and of sufficient length to 
develop mature valleys in the more resistant rocks of the crystalline 
belt or in the horizontal strata of the plateau, and to develop late 
mature or old valleys in the weaker rocks of the stratified belt, 
where the harder strata were left standing up in ridges; and a brief 
post-Tertiary cycle, initiated by an uplift of moderate amount and 
in progre.ss long enough only to erode narrow and relatively imma- 
ture valleys. Glacial action complicated the work of the latest cycle 
in the northern part of the system. In view of all this it is possible 
to refer nearly every element of Appalachian form to its appropriate 
cycle and stage of development, 'i'he more resistant rocks, even 
though dis.sected by Tertiary erosion, retain in their summit uplands 
an indication of the widespread peneplain of Cretaceous time, now 
standing at the altitude given to it by the Tertiary upwaq>ing and 
post-Tertiary uplift; and the most resistant rocks surmount the 
Cretaceous peneplain as unconsumed monadnocks of the Mesozoic 
cycle. On the othtT hand, the weaker rocks are more or less com- 
pletely reduced to lowlands by Tertiary erosion, and are now trenched 
by the narrow and shallow valleys of the short post-Tertiary cycle. 
Evidently, therefore, the Appalachians as we now see them are not 
the still surviving remnants of the mountains of late Palaeozoic 
deformation; they owe their present height chiefly to the Tertiary 
upwarping and uplifting, and their form to the normal processes of 


STATES 613 

sculpture which, having become nearly quiescent at the close of the 
Me.sozuic cycle, became active again in Tertiary and later times. 

The belts of structure and the cycles of erosion thus briefly 
described are recognizable with more or less continuity from thie 
Gulf of St Lawrence 1500 m. south-westward to Alabama, where the 
deformed mountain structures pass out of sight under nearly hori- 
zontal strata of the Gulf coastal plain. But the dimensions of the 
several belts and the stremgth of the relief developed by their later 
erosion varies greatly along the system, in a north-easlcrn section, 
practically all of New England is occupied by the older crystalline 
belt; the corresponding northern part of the stratified licit in the 
St Lawrence and Champlain-Hudson valleys on the inland side of 
New England is comparatively free from the ridge-making rocks 
which abound farther south; and here the plateau member is 
wanting, being replaced, as it were, by the Adirondacks, an outlier 
of the Laurentian highlands of Canada which immediately succeeds 
the deformed stratified belt west of Lake Champlain. In a middle 
section of the system, from the Hud.son River in southern New York 
to the James River in southern Virginia, the crystalline licit is 
narrowed, as if by the depression of its south-eastern part beneath 
the Atlantic Ocean or lieneath the strata of the Atlantic coastal 
lain which now represents the ocean ; but the stratified belt is here 
roadly developed in a remarkable series of ridges and valley.s 
determined by the action of erosion on the many alternations of 
strong and weak folded strata; and the plateau assumes full strength 
southward from the monodinal Mohawk valley which separates 
it from the Adirondacks. The linear ridges of this middle section 
are often called the Alleghany Mountains. In a south-western 
section the crystalline belt again assumes importance in breadth 
and height, and the plateau member maintains the strength that it 
had in the middle section, but tlic intermediate stratified belt again 
has fewer ridges, because of the in frequence here of ridge-making 
strata as compared to their frctjiiency in the middle scctftin. 

The middle section of the Appalachians, rather arbitrarily limited 
by the Hudson and the Jame.s rivers, may be described first because 
it contains the best representation of the three longitu- ^ Middi 
dinal belts of which the mountain .system as a whole is 
composed. The mountain-making compression of the 
heavy scries of Palaeozoic strata has here produced a 
marvellous series of rock folds with gently undulating axes, trending 
north-east and south-west through a belt 70 or 80 m. wide ; no less 
wonderful is the form that has been produced by the processes ol 
.sculpture. The jiecnliar configuration of the ridges may be appre- 
hended as follows : The pattern of the folded strata on the low lying 
Cretaceous ])encplain must have resembled the pattern of the curved 
grain of woorl on a planed board. When the penf*plain was uplifted 
the weaker strata were worn down almost to a lowland of a second 
generation, while the resistant sandstones, of which there arc three 
chief members, retained a great part of their new-gained altitude 
in the form of long, narrow, cvcn-crcstecl ridges, well deserving of the 
name of lindless Mountains given them by the Indians, but here and 
there l>ending sharply in peculiar zigzags which give this Alleghany 
section of the mountains an unusual individuality. The post- 
Tertiary uplift, giving the present altitude of 1000 or 1500 ft. in 
Pennsylvania, and of 2500 or 3500 ft. in Virginia, has not signifi- 
cantly altered the forms thus produced ; it has only incited the rivers 
to intrench themselves 100 or more feet beneath the lowlands of 
Tertiary erosion. The watercourses to-day arc, as a rule, longi- 
tudinal, following the strike of the weaker strata in paths that they 
appear to have gained by spontaneous adjustment during the long 
Mesozoic cycle ; but now and again they cross from one longitudinal 
valley to another by a transvcr.se course, and there they have cut 
down sharp notches or " water-gaps " in the hard strata that else- 
where stand up in the long even-crested ridges. 

The transition from the strongly folded structure of the Alleghany 
ridges and valleys to the nearly horizontal structure of the Ajqiala- 
chian plateau is" promptly made; and with the change of structure 
comes an appropriate change of form. The horizontal strata of 
the plateau present equal ease or difficulty of erosion in any direc- 
tion; the streams and the submature valleys of the plateau therefore 
ramify in every direction, thus presenting a pattern that has been 
called insequent. because it follows no apparent control. Further 
mention of the plateau is made in a later section. 

The crystalline belt of the middle Appalachians, 60 or 80 m. wide, 
is to-day of moderate height because the Tertiary upwarping was 
there of moderate amount. The height is greatest along the inner 
or north-western border of the belt, and here a sub-mountainous 
topography has been produced by normal dissection, chiefly in the 
Tertiary cycle; the valleys being narrow because the rocks are 
resistant. The relief is strong enough to make occupation difficult; 
the slopes are forested ; the uplands are cleared and well occupied by 
farms and villages, but many of the valleys are wooded glens. With 
continued decrea.se of altitude south-eastward, the crystalline belt 
dips under the coastal plain, near a line marked by the Delaware 
River from Trenton to Philadelphia in Pennsylvania, and thence 
south-.south-westward through Maryland and Virginia past tlie 
cities of Baltimore, Washington and Richmond. 

The Pennslyvania portion of the crystalline belt is narrow, as has 
been said, because of encroachment upon it by the i»wa¥d overlap 
of the coastal plain; it is low because of small Tertiary uplift; but. 
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•tiV inore, tt is discontinuous, because of tho indliudoda of certain 
belts of weak non-cr^rstallinc rooks ; here the rolling uplands are worn 
down to Jowiand belts, tlie longest Of which reaches from the aou^cm 
corner of New York, across New Jorsejr, l^ennsyivania and Maxyland, 
into central Virginia. 

The middle section of the Appalachians is further distinguished 
froni the north>eastern and south-weMtern sections 1^ the arrange- 
armtuMn drainage : its chief rivers rise in the plateau 

belt and flow across the ridges and valleys of the stratified 
belt and through the uplands of the crystalline belt to the sea. 'I'fae 
rivers wliich most perfectly exemplify this habit are the Delaware, 
Susquelianna and J^tomaej the Hudson, the north-eastern Imund- 
ary of tlie middle section, is peculiar in luiving headwaters lin the 
Adirondacks as well as in the Catskills (northern part of the plateau) ; 
the James, forming the south-western boundary of the section, 
rises in the inner valleys of the stratified belt, instead of in the 
{flateaui. llie generally transverse course of these rivers has given 
rise to the suggestion that they are of antecedent origin; but there 
are many objections to this over-simple, Gordian explanation. *l'he 
South-east course of the middlo-sectton rivers is the result of many 
changes from tlie initial drainage; the Mesoaoic and Tertiary up- 
warpings were probably very influential in determining the present 
general courses. 

For the most part the rivers follow ojjon valleys along belts of 
weak strata; but they frequently pass through sharp-cut notches 
in the narrow ridges of the stratified belt— ^the Delaware water-gap 
is one of the deepest of these notches; and in the harder rocks of 
the crystalline belt they have eroded steep-walled gorges, of which 
the finest is that of the Hudson, because of the greater height and 
breadth of the crystalline lughlands there than at points where the 
other rivers cross it. The rivers arc shallow and more or less broken 
by rapids in the notches; rapids occur also near the outer border 
of the crystalline belt, as if the rivers there had been lately incited 
to downward erosion b>r an uplift of the region, and had not yet 
had time to regrade their course.s. This is well sliown in the falls 
of the Potomac a few miles above Washington; in the rapids of 
tfie Susquelianna; and in the falls of the Schuylkill, a branch 
which joins the Delaware at Philadelphia, where the water-power 
has long been used in extensive factories. Hence rivers in the 
Appalachians are not navigable; it is only farther down-stream, 
where the rivers liave been converted into estuaries and liays— such 
as Chesapeake and Delaware bays — by a slight depression of the 
coastal plain belt, that th«?y serve the purposes of navigation. But 
the Hudson is strikingly dxcqitional in this respect; it possesses a 
deep and navigable tide- water channel all through its gorge in the 
highlands, a feature which has usually been explained as the result 
of depression of the land, but may also l>e explained by glacial 
erosion without change of land-level ; a feature which, in connexion 
with the Mohawk valley, lias been al>solutely determinative of the 
metropolitan rank reached by New York City at the Hudson mouth. 
The community of characteristics that is suggested by the associa- 
tion of six liortli-oastem states under the name New England 
ThMNopibm ^ large measure warranted by the inclusion of 
fbese states within the broadened crystalline belt 
of the north-eastern Appalachians, wmch is here 
^ ’ 150 m. wide. The uplands which prevail through the 

centre of this area at altitudes of about 1000 ft. rise to 1,^00 or 
2000 ft, in the north-west, before descent is made to the lowlands 
of the stratified belt (St Lawrence-Champiain-Hudson vaiieys, 
described laier on as part of the Great Appalachian valley), and at 
the same time the rising uplands .are diversified with monadnocks 
of increasing number and height and by mature valleys cut to 
greater and greater depths; thus the interior of New England is 
moderately mountainous# When the central uplands are followed 
soutli-eiNst or souili to the coast, thoir altitude and their relief over 
the vallesm gradually decrease; and thus the surface gradually 
PMses under the sea# The lower coastal parts, from their acccssi- 
rilityand their«tnaUcr relic! are more densely populated; the higher 
and more nigged interior is still largely forested and thinly settled ; 
there are lai'go tracts of unbrefleen forest in northern Maine, hardly 
150 in. from the coast. In spite of these contrasts, no ph^rsio- 
graphic line can be drawn between the higher and more rugged 
interior and the lower coastal border; one merges into the other. 
New England is a unit, though a diversified unit. 

The Appalachian trends (N.E.-S.VA.) that are so prominent in 
the stratified belt of the middle Appalachians, and are fairly well 
marked in the crystalline belt of New Jersey and Pennsylvania, are 
prevailingly absi^t in New England. They may be seen on the 
western border, in the Hoosick range along the boundary of Massa- 
chusetts and New York ; in the linear series of the Green Mountain 
summits (Mt Mansfield. 43O4 ft., Killingtim Peak, 4241 ft.) and their 
(west) piedmont ridges farther north in Vermont; and in the ridges 
of northern Maine ; these are all in sympathy with Appalachian 
structure; so also are certain open ^/alleys, as the Berkshire (lime- 
stone) yalky in western Massachusetts and the corresponding 
Rutland (Umestone and marble) valley in western Vermont; and 
more particularly the long Connecticut valley from northern Now 
Hamp.shire across Massadiusetts to the sea at the southern border 
of ConmiMIlit* the popidoos southern' third of which is broadly 
along‘«ariMllt)l.jrd Triassic sandstones witli trap ridges. 


But in general the dissection of the New England upland is as irregu- 
lar as is the distribution of the surmounting monadnocks. The 
type of this class of forms is Mt Monadnock in soutli-wc^ern New 
Hampshire, a fine example of an isolated residual mass rising .from 
an upland some 1500^. in altitude and reaching a summit he&ht of 
^186 ft. A still larger example is seen in Mt I&tahdin (3200 ft.) in 
north-central Maine, the greatest of several similar isolated moun- 
tains that arc scattered over the interior uplands without apparent 
system. The White Mountains of northern New Hampshire may 
he treated as a complex group of monadnocks^ all of subdued forms, 
except for a few clifis at the head of cirque-like valleys, with Mt 
Washington, the highest of the dome-like or low pyramidal summits, 
reaching (>293 ft., and fourteen other sununits over 3000 ft. The 
absence of range-like continuity is here emphasized by the occur- 
rence of sevcTul low passes or notches " leading directly through 
the group; the best-known being Crawford's Notch (1900 ft.). 

In consequence of the general south-eastward slope of the high- 
lands and uplands of New England, the divide between the Atlantic 

rivers and those which flow northward and westward 

into the lowland of the stratified belt in Canada atid 
New York is generally close to the boundary of these two physio- 
grapliic districts. 'The chief rivers all flow south or south-east : 
thev are the Connecticut, Merrimack, Kennebec, l^nobscot and 
St John, the last being shared with tlxc province of New Brunswick. 

The drainage of New England is unlike that of the middle and 
soutli-westcrn Appalachians in the occurrenoe of numerous lakes 
and falls. These irregular features are wanting south of the limits 
of Pleistocene glaciation; there the rivers Ixavc had time, in 
latest cycle of erosion into which they have entered, to establish 
themselves in a continuous flow, and as a rule to wear down their 
courses to a smoothly graded slo])e. In New England also a well- 
established drainage undoubtedly prevailed in prcglacial times; but 
partly in consequence of the irregular scouring of the rock floor, 
and even more because of the very irregular deposition of unstratified 
and .stratified drift in the valleys, the drainage is now in great dis- 
order, Many lakes of moderate size and irregular outline have 
been formed where drift de|)Osits formed barriers across former 
river course.s ; the lake outlets are more or less displaced from former 
river paths. Smaller lakes were formed by the deposition of wa.shed 
drift around the longest-lasting ice remnants; when the ice finally 
melted away, the hollows that it left came to be occupied by ponds 
and lakes. In Maine lakes of both classes arc numerous ; the largest 
is Moosehead Lake, about 33 m. long and of a very irregular shore 
line. 

The features of a coast can be appreciated only when it is perceived 
that they result from the descent of the land surface beneath the 
sea and from the work of the sea upon the shore line 
thus determined ; and it is for this reason that through- 
out this article the coastal features are descrilied in connexion with 
the districts of which they arc the border. The maturely dissected 
and recently glaciated uplands of New England are now somewhat 
depressed with respect to sca-ievcl, so that tlie .sea enters the valleys, 
forming bays and estuaries, while the interfluve uplands and hills 
stand forth in headlands and islands. Narragansett 15ay, with the 
associated headlands and islands on the south coast, is one of the 
best examples. Where drift deposits border the .sea, the shore line 
has been cut back or built forward in lieaches of submature expres- 
.sion, often enclosing extensive tidal marshes; but the great ]>art of 
the shore line is roo^, and there the change from initial pattern 
due to submergence is as yet small. Hence the coast as a whole is 
irregular, with numerous emliayments, tieninSulas and islands; 
and in Maine this irregularity ixiaches a ensadvantageous climax. 

As in the north-east, so in the .south-west, the ctystalline belt 
widens and gains in height; but while New England is an indivisible 
unit, the southern crystalline belt must be subdivided ^ . 

into a liighor mountain belt on the north-west, 60 m. 
wide where broadest, and a lower piedmont belt on the 
south-east, 100 m, wide, from southern Viiginia to South ^•™*«** 
Carolina. This subdivision is already necessary in Maryland, where 
the mountain belt is represented by the Blue Kidge. which is rather 
a narrow upland belt than a ridge proper where the Potomac cuts 
across it; wmle the piedmont belt, relieved by occasional monadnocks, 
stretches from the eastein base of the Blue Kidge to the coast^ 
plain, into which it merges. Farther south the in<!>untaiii belt 
widens and attains its greatest development, a true highland district, 
in North Carolina, whore it includes several strong mountain groups. 
Here Mt Mitchull rises to 6711 ft., the highest of the Appalachians, 
and twenty-six other summits exceed 6000 ft., while the valleys are 
usually at altitudes of about 2000 ft. Although the relief is strong, 
the mountain forms are rounded rather than rugged; few of m 
summits deserve or receive the name of peaks; .some are called 
domes, from their broadly rounded tops; others are known as 
balds, because the widespread forest cover is replaced over their 
heads by a grassy cap. 

The height and massiveness of the mountains decrease to the 
.south-west, where the piedmont belt sweeps westward around them 
in western Geoegia and eastern Alabama. Some of the residual 
mountains herdabouts are reduced to a mere skeleton or framework 
by the retrogressive penetration of widening valleys between wanting 
spurs; the very type ttf vanishing fonns. Certain districts Withiii 
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the mountains, apparently consistmg of less reaUtant crystalline 
rocks, have bora reduced to basin-like peneplains in the same time 
that serv^ only to grade the slopes ana subdue the summits of the 
neighbouring mountains of more resistant rocks; the best example 
of this kind is the Asheville peneplain in North Carolina, measuring 
about 40 by xo m. across; but m consequence of later elevation, 
its general surface, now standing at an altitude of 2500 ft., is 
matur^y dissected by the French Broad River and its many branches 
in valleys 300 ft. deep; the basin floor is no longer a plain, but a hilly 
district in the midst of the mountains; Aslievitte on its southern 
border is a noted health resort. 

The rivers of the mountain belt, normally dividing and subdividing 
in apparently insequent fashion between the hills and spurs, generally 
follow open valleys; there are few waterfalls, the streams being as 
a rule fairly well graded, though their current is rapid and their 
channels are set with coarse waste. The valley floors always join 
at accordant levels, 9 A is tlic habit among normally subdued moun- 
tains; they thus contrast with glaciated mountains such as the Alps 
and the Canadian Rockies, where the laterals habitually open as 
" hanging valleys '* in the side slope of the main valleys. It is a 
peculiar feature of the drainage in North Carolina that the head- 
waters lie to the east of the highest mountains, and that the chief 
rivers flow north-westward through the mountains to the broad 
valley lowland of the stratified belt and then through the plateau, 
as the members of the Mississippi system. It is probable that the^ 
rivers follow in a general way courses of much more ancient origin 
than those of the Atlantic rivers in the middle Appalachians. 

The piedmont bell may be described as a maturely dissected 
peneplain over much of ils extent; it is indeed one of the best 
examples of that class of forms. Its uplands are of fairly accordant 
altitude, which gradually decrea.ses from 500 to 1000 ft. near the 
mountain belt to half the height along the coastal plain border. 
The uplands are here and there surmounted by residual monad- 
nocks m the form of low domes and knobs; these increase in height 
and number i owards the mountain belt, and decrease towards the 


coastal plain: Stone Mountain, near Atlanta, Georgia, a dome of 
granite surmounting the schists of the uplands, is a striking example 
of this class of forims. The chief rivers flow south-eastward in 
rattier irregular courses through valleys from 200 to 500 ft. deep; 
the small branches ramify indefinitely in typical insequent arrang^e- 
ment; the streams are nearly everywhere well graded; rapids arc 
rare and lakes are unknown. 

The boundary between the mountains and the piedmont belt 
is called the Blue Ridge all along its length; and although the name 
is fairly apprq)rialc in northern Virginia, it is not deserved in the 
Carolinas, where the ** ridge is only an escarpment descending 
abruptly 1000 or 1500 ft. from the valleys of the mountain belt 
to the rolling uplands of the piedmont bolt ; and as such it is a form 
of unusual occurrence. It is not defined by rock structure, but 
appears to result from the retrogressive erosion of the shorter 
Atlantic rivers, whereby the highlands, drained by much longer 
rivers, are undercut. The piedmont belt merges south-eastward 
into the coastal plain, the altitudes of the piedmont uplands and of the 
coastal plain hills being about Ike same along their lino of junction. 
Many of the rivers, elsewhere well graded, have rapids as they pass 
from the harder rocks of the piedmont to the semi-consolidatcd 
strata of the coastal plain. 

There is one feature of the Appalachians that has greater con- 
tinuity than any other; this is the Great Valley. It is determined 
Thm arcMt Structurally by a belt of topographically weak limestones 
and shales (or slates) next inland from the crystalline 
vmupy. uplands; hence, whatever the direction of the rivens 
which drain the belt, it has been worn down by Tertiary erosion to 
a continuous lowland from the Gulf of St Lawrence to central 
Alabama. Through all this distance of 1500 m. the lowland is 
nowhere interrupted by a transverse ridge, although longitudinal 
ridges of moderate height occasionally diversify its surface. In 
the middle section, as already stated, the Great Valley is somewhat 
open on the east, by reason of the small height and broad interrup- 
tmns of the narrow crystalline belt; on the west it is limited by the 
complex series of Alleghany ridges and valleys; in the north-east 
section the valley is strongly enclo.scd on the cast by the New 
England uplands, and on the west by the .Adirondack.^ and Catskills 
(see below); in the south-west section the valley broadens from the 
North Carolina highlands on the south-east almost to the Cumber- 
land plateau on the north-west, for here also the ridge-making 
formations weaken, although they do not entirely disappear. 

A striking contrast between New England and the rest of the 
Appalachians is found in the descent of the New England uplands 
to an immediate frontage on the sea; while to the south 
oI New York harbour the remainder of the Appala- 
Chians are set back from the sea by the interposution 
of a coastal plain, one of the most characteristic 
examples of this class of forms anywhere to be found. As 
in all such cases, the plain consists of marine (with some 
estuarine and fluviatile) stratified deposits, more or less in- 
durated, which were laid down when the land stood lourer 
and the sea had its .shore line farilier inland than to-day. An 
vpUft, increasing to the south, revealed part of the shallow 
sea bottom in the widening coastal plain, from its narrow 


beginning at New York harbour to its greatest breadth ol ito or 
120 m. in Georgia : there it turns westward and is continued in 
the Goili coastal plain, described farther on. The coastal plain, 
however, in the result, not of a single recent uplift, but of movements 
dating back to Tertiary tinui and continued with many oscillations 
to the present; nor is its surface smooth and unbroken, for erosion 
l>egan upon the inner part of the*, plain long before the outer border 
w<i,s revealed. Indeed, the ordinal interior border of the plain 
has been well stripped from its inland overlap; the higher-standjng 
inner part of the plain is now maturely dissected, with a relief 01 
200 to 500 ft., by rivers extended seaward from the older land 
and by their innumerable branches, which arc often of insequent 
arrangement; while the seaward border, latest uplifted, is pre- 
vailingly low and smooth, with a hardly perceptible seaward sfouc 
of but a few feet in a mile; and the shallow sea dot^pens very gradually 
for many miles off shore. 

South Carolina and Georgia furnish the broadest and most typical 
se<'.tion of this important phy.siographic province : here the more 
sandy and hilly interior parts are largely occupied by pine forests, 
wliicli furnish much hard or yellow pine lumber, tar ana turpentine. 
Farther seaward, where the relief is less and tlie soils are richer, 
the surface is dearocl and cotton is an important crop. 

A section of the coastal plain, from North Carolina to southern 
New Jersey, resembles the plain farther south in general form and 
quality of soils, but besides being narrower, it is further character- 
ized by .several embayments or arms of the sea. caused by a slight 
depression of the land after mature valleys had been eroded in the 
plain. The coastal lowland between the uca arms is so flat that, 
although distinctly above sea-level, vegetation hinders drainage and 
extensive swamps or “ poco.ssms ” occur. Dismal Swamp, on the 
border of North Carolina and Virginia, is the largest example. 

The small triangular section of the coastal plain in New Jersey 
north of Delaware Bay de.scrves separate treatment because of the 
development there of a peculiar topographic feature, which throws 
light on the occurrence of the islands on the New England coast, 
described in the next paragraph. The feature referred to results 
from the occurrence here of a weak basal formation of clay overlaid 
by more resistant sandy strata; the clay ^It has been stripped for 
a score or more of miles from its original inland overlap, and worn 
down in a longitudinal inner lowland, wliilc the sandy belt retains 
a .significant altitude of 200 or 300 ft. overlooking the inner lowland 
in a well-defined slope dissected by many inland-flowing .streams, 
and descending from its broad crest very gently seaward, thus giving 
rise to what has been called a “ belted coastal plain,*' in which the 
relief is arranged longitudinally and the upland member, witli its 
very unsymmetricai slopas, has sometimes Dccn called a " cuesta," 
This is a form ol relict frequently occurring elsewhere, as in the 
Niagara cuesta of the Great Lake district of the northern United 
States and in the (>>tswold and C^hiltem liilis of England, typical 
examples of the cuesta class. The Delaware River, unlike its 
southern analogues, which pursue a relatively direct course to the 
sea, turns south-westward along the inner lowland for some 50 m. 

There is good reason for believing that at least along the southern 
border of Now England a narrow coastal plain was for a timo added 
to the continental border; and that, as in the New Jersey Hcx;tion, 
the plain was here stripped from a sig|nificant breadth of inland 
overlap and worn down so as to form an inner lowland enclosed by a 
longitudinal upland or cuesta; and that when this stage was reached 
a submergence, of the kind which has produced the many emlmy- 
ments of the New England coast, drowned the outer part ot the plain 
and the inner lowland, leaving only the higher parts of the cuesta 
as islands. Thus Long Island (fronting Connecticut, but belonging 
to New York state), Block Island (part of the small state of Rhode 
Island), Martha's Vmeyarcl and Nantucket (])arts of Massadiusetts) 
may bo best cx^idainica. Heavy terminal moraines and outwashed 
fluviatile plains have been laid on the cuesta remnants, increasing 
their height as much as 100 ft. and burying their seaward slope 
with gravel and sand. Moreover, the sea has worked on the shore 
line thus originated, reducing the size of the more exposed islands 
farther oast, and even consuming some islands which are now 
represented by the Nantucket shoals. 

The same Palaeozoic formations that are folded in the belt of 
the Alleghany ridges lie nearly horizontal in the plateau district next 
northwest. The exposed strata are in large part 
resistant sandstones. While they have suflered active 
dissection by streams during the later cycles of erosion. 
the hilltops have retained so considerable an altitude 
that the district is known a.s a plateau; it might be better 
described as a dissected plateau, inasmuch as its uplands are 
not continuous but are nearly everywhere interrupted by ramifying 
insequent valleys. The unity and continuity of the district, ex- 
pressed in the name Appalacliian plateau, ia seldom recognized 
m local usage. Its nortli-eastern part in eastern New York is known 
as the Catskill Mountains; here it reaches truly mountainous heights 
in great dome-like masses of full-bodied form, with several summits 
rising a little over 4000 ft. The border of this part of the plateau 
descends eastward by a single strong escarpment to the Hudson 
valley, from which tne mountains present a fine appearance, and 
northward by two escarpments (the second being calltm the Helder- 
berg Mountains ^') to the Mohawk valley* north of winch rise the 
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Adirondacks; but to the south-west the dissected highland continues 
into Pennsylvania and Virginia, where it is commonly known as the 
Alleghany plateau. A curious feature appears in northern Penn- 
sylvania : here the lateral pressure of the Palaeozoic mountain-making 
forces extended its ejects through a belt about fifty miles wider than 
the folded belt of the Hudson valley, thus compressing into great 
rock waves a part of the heavy stratified series which in New York 
lies horizontal and forms the C atskills; hence one sees, in passing 
wuth-west Irora the hori*ontal to the folded strata, a b^utiful 
illustration of the manner in which land sculpture is controlled by 
land structure. Altitudes of izoo ft. prevail in Pennsylvania ani 
increase m Virginia; then the altitude falls to about rooo ft. in 
Kentucky and lennessce, where the name Cumberland plateau is 
u.sed lor the highest portion, and to still les.s in northern Alabama, 
where the plateau, like the mountain belt, disappears under the 
# u ^ Through all this distance of lotjo m. the border 

of the plateau on the south-ea.st is an abrupt escarpment, eroded 
where the folded structure of the mountain belt reveals a scries of 
weaker strata; but in the north- wcwst the plateau suffers only a 
gradual decrease of height and of relief, until the prairie plains are 
reached in central Ohio and southern Indiana and Illinois, about 
150 m. inland from the escarpment. Two qualifications must, 
however, be added. In certain parts of the plateau there are narrow 
anticlinsU uplifts, an outlying efiect of mountain-making compression; 
here a ndge rises if the exposed strata are resistant, as in Chestnut 
ridge of western Pennsylvania; but here a valley is excavated if the 
exposed strata are weak, as in Sequatchie valley, a long narrow 
^ough which cuts off a strip of the plateau from its greater body in 
Tennes.s(.‘i\ Again, in Kentucky and Tennessee, there is a double 
alternation of sandstone and limestone in the plateau-making 
strata; and as the sky-line of the plateau bevels across these forma- 
tions, there arc west-facing escarpments, made ragged by mature 
dissection, as one passes from the topographically strong sandstone 
to the topographically weak limestone. 

In the north-east (New York and Pennsylvania) the higher parts 
of the plateau are drained by the Delaware and Su.squehanna rivers 
directly to the Atlantic; farther west and south-west, the plateau 
i.s drained to the Ohio River and its branchc.s. The submature or 
mature dissection of the plateau by its branching insequent streams 
results in giving it an excess of sloping surface, usually too steep for 
farming, and hence left for tree growth. 

Superior Oldland . — An outlying upland of the 1 ,-aurentian 
highland > of Canada projects into the United Slates west and 
south of Lake Superior. Although composed chiefly of crystal- 
line rocks, which arc commonly associated with a rugged land- 
scape, and altliough possessing a greatly deformed stnicture, 
which must at some ancient period have been associated with 
strong relief, the upland a.s a whole is gently rolling, and the 
inter-stream surfaces are prevailingly plateau-like in their even- 
ness, with altitudes of 1400 to 1600 ft. in their higher areas. In 
this province, therefore, we find a part of one of those ancient 
mountain regions, initiated by crustal deformation, but reduced 
by long continued erosion to a peneplain of moderate relief, 
with occasional surmounting monadnocks of moderate height 
not completely consumed during the peneplanation of the rest 
of the surface. The erosion of the region must have been far 
advanced, perhaps practically completed, in very ancient times, 
for the even surface of the peneplain is overlapped by fossili- 
ferous marine strata of early geological date (Cambrian); and 
this shows that a depression of the region beneath an ancient 
sea took place after a long existence as dry land. The extent 
of the submergence and the area over which the Palaeozoic 
strata were deposited are unknown ; for in consequence of renewed 
elevation without deformation, erosion in later periods has 
stripped off an undetermined amount of the covering strata. The 
valleys by which the uplands are here and there trenched to 
moderate depth appear to be, in part at least, the work of streams 
that have been superposed upon the peneplain through the now 
removed cover of stratified rocks. Glaciation has strongly 
scoured away the deeply-weathered soils that presumably existed 
here in pregladal time, revealing firm and rugged ledges in the 
low hills and swells of the ground, and spreading an irregular 
drift coyer over the lower parte, whereby the drainage is often 
much disordered; here being detained in lakes and swamps 
(“ muskegs ”) and there rushing down rocky rapids. The region 
is therefore generally unattractive to the farmer, but it is inviting 
to the lumberman and the miner. 

The Adirondack Mountains . rugged district of northern 
New York may be treated as an outlier in the United States of 
the Laurentian highlands of Canada, from which it is separated j 
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by the St Lawrence valley. It is of greater altitude (Mt Marcy 
5344 ft-) and of much greater relief than the Superior Oldland; 
its heights decrease gradually to the north, west and south, where 
it is unconformably overlapped by Palaeozoic strata like those of 
Minnesota and Wisconsin ; it is of more broken structure and form 
on the east, where the disturbances of the Appalachian system 
have developed ridges and valleys of linear trends, which are 
wantii^ or but faintly seen elsewhere. (See Adirondacks.) 

Region of the Great Lakes ,— Palaeozoic strata, already 
mentioned as lapping on the southern slope of the Superior 
Oldland and around the western side of the Adirondacks, are but 
parts of a great area of similar strata, hundreds of feet in thick- 
ness, which decline gently southward from the great oldland of 
the Laurentian highlands of eastern Canada. The strata are 
the deposits of an ancient .sea, which in the earlier stage of 
geological investigation was thought to be part of the primeval 
ocean, while the Laurentian highlands were taken to be the first 
land that rose from the primeval waters. Inasmuch, however, 
as the floor on which the overlapping strata rest is, like the re.st 
of the Laurentian and Superior Oldland, a worn-down mountain 
region, and as the lowest member of the sedimentary series 
usually contains pebbles of the oldland rocks, the better inter- 
pretation of the relation between the two is that the visible 
oldland area of to-day is but a small part of the primeval con- 
tinent, the remainder of which is still buried under Palaeozoic 
cover; and that the visible oldland, far from being the first part 
of the continent to rise from the primeval ocean, was the last 
part of the primeval continent to sink under the advancing 
Palaeozoic seas. When the oldland and its overlap of stratified 
deposits were elevated again, the overlapping strata must have 
had the appearance of a coastal plain ; but that was long ago ; the 
strata have since then been much eroded, and to-day possess 
neither the area nor the smooth form of their initial extent. 
Hence this district may be placed in the class of ancient coastal 
plains. A.S is always the case in the broad denudation of the 
gently inclined strata of such plains, the weaker layers are worn 
down in sub-parallel belts of lower land between the oldland and 
the belts of more resistant strata, which rise in uplands. 

Few better illustrations of tliis class of forms are to be found than 
that presented in the district of the Great Lakes. The chief upland 
belt or cuesta is formed by the firm Niagara limestone, which takes 
its name from the gorge and falls cut through the upland by the 
Niagara River. As in all such forms, the Niagara cuesta has a 
relatively strong slope or infacing escarpment on the side towards 
the oldland, and a long gentle slope on the other side. Its relief 
is seldom more than 200 or 300 ft., and is commonly of .small measure, 
but its continuity and its contrast with the associated lowlands 
worn on the underiying and overlying weak strata suffice to make it a 
feature of importance. The cuesta would be straight from east 
and west if the slant of the strata were uniformly to the south; but 
the strata are somewhat warped, and hence the course of the cuesta 
is strongly convex to the north in the middle, gently convex to the 
south at cither end. The cuesta begins where its determining 
limestone begins, in west-central New York; there it separates the 
lowlands that contain the basins of lakes Ontario and Eric; thence it 
cutyes to the north-west through the province of Ontario to the belt 
of islands that divides Georgian Bay from Lake Huron; then west- 
ward through the land-arm between lakes Superior and Michigan, 
and south-westward into the narrow points that divide Green Bay 
from Lake Michigan, and at last westward to fade away again with 
the thinning out of the limestone ; it is hardly traceable across the 
Mississippi River. Tlic arrangement of the Groat Lakes is thus .seen 
to be closely sympathetic with the course of the lowlands worn on the 
two belts of weaker strata on either side of the Niagara cuesta; 
Ontario, Georgian Bay and Green Bay occupy depressions in the 
lowland on the inner side of the cuesta; Eric, Huron and Michigan lie 
in depreiisions in the lowland on the outer side. When the two low- 
lands are traced eastward they become confluent after the Niagara 
limestone has faded away in central New York, and the single 
lowland is continued under the name of Mohawk valley, an east- west 
longitudinal depression that, lias been eroded on a belt of relatively 
weak strata between the resistant ciy^stalline rocks of the Adiron- 
dacks on the north and the northern escarpment of the Appalachian 
plateau (Catskills-Hclderbergs) on the south; forming a pathway ot 
great historic and economic importance between the Atlantic 
seaports and the interior. 

In Wisconsin the inner lowland presents an interesting feature 
in a knob resistant quartzites, known as Baraboo Ridge, rising 
from the turied oldland floor through the partly denuded cover 
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of lower Palaeozoic strata. This knob or ridge may be appropri- 
ately regarded as an ancient physiographic fossil, inasmuch as, 
being a monadnock of very remote origin, it has long been 
preserved from the destructive attack of the weather by burial 
under sea-floor deposits, and recently laid bare, like ordinary 
organic fossils of much smaller size, by the removal of part of its 
cover by normal erosion. 

The occurrence of the lake basins in the lowland belts on either 
side of the Niagara cuesta is an abnormal feature, not to be 
explained by ordinary erosion, which can produce only valleys. 
The basins have been variously ascribed to glacial erosion, to 
obstruction of normal outlet valleys by barriers of glacial drift, 
and to crustal warping in connexion with or independent of the 
presence of the glacial sheet. No satisfactory solution of this 
problem has been reached; but the association of the Great 
Lakes and other large lakes farther north in Canada with the 
great North American area of strong and repeated glaciation is 
highly suggestive. 

Lake Superior is unlike the other lakes; the greater part of its 
basin occupies a depression in the oldland area, independent of 
the overlap of Palaeozoic strata. The western half of the basin 
occupies a trough of synclinal structure; but the making of this 
synclinc is so ancient that it (cannot be directly connected with 
the occurrence of the lake to-day. A more reasonable explana- 
tion ascribes the lake basin to a geologically modern depression 
within the Superior Oldland area; but there is at present no direct 
evidence in favour of this hypothesis. The Great Lakes are 
peculiar in receiving the drainage of but a small peripheral 
land area, enclosed by an ill-defined water-parting from the 
rivers that run to Hudson Bay or the Gulf of St Lawrence on 
the north and to the Gulf of Mexico on the south. 

Large canals and locks on both sides of the Sault (pronounced 
5 oo) Site Marie in the outlet of Lake Superior are actively used except 
during three or four winter months. The three lakes of the middle 
group stand at practically the same level : Michigan and Huron are 
connected by the Strait of Mackinac (pronounced Mackinaw); 
Huron and Krie by the Ste Clair and Detroit rivers, with the small 
Lake St Clair between them. Tlie navigable depth of tliese two short 
rivers is believed to be the result of a slow elevation of the land in 
the north-east, still in progress, whereby the waters have risen on 
their former shores near Detroit. Niagara Kiver, connecting lakes 
Erie and Ontario, with a fall of 326 ft. (160 ft, at the cataract) in 
30 m., is manifestly a watercourse of very modern origin; for a large 
river would now have a thoroughly matured valley had it long 
followed its present course; the same is true of the St Lawrence, 
which, in its several rapids and in its subdivision into many 
channels at the Thousand Islands, presents every sign of youth. 
Canals on the Canadian side of these unnavigablc stretches admit 
vessels of a considerable size to lakes Ontario and Eric. 

The Prairie States , — The originally treeless prairies of the upper 
Mississippi basin began in Indiana and extended westward and 
north-westward until they merged with the drier region described 
beyond as the Great Plains. An eastward extension of the same 
region, originally tree-covered, extended to central Ohio. Thus 
the prairies may be described as lying in a general way between 
the Ohio and Missouri rivers on the south and the Great Lakes on 
the north. Under the older-fashioned methods of treating 
physical geography, the prairies were empirically described as 
** level prairies,** rolling prairies,** and so on. The great 
advance in the interpretation of land forms now makes it possible 
to introduce as thoroughly explanatory a description of these 
fertile plains as of forms earlier familiar, such as sand dunes, 
deltas and sea cliffs. The prairies are, in brief, a contribution 
of the glacial period; they consist for the most part of glacial 
drift, deposited unconformably on an underlying rock surface 
of moderate or small relief. The rocks here concerned are the 
extension of the same stratified Palaeozoic formations already 
described as occurring in the Appalachian region and around the 
Great Lakes. They are usually fine-textured limestones and 
shales, lying horizontal; the moderate or small relief that they 
were given by mature preglacial erosion is now buried under the 
drift, but is known by numerous borings for oil, gas and water. 

The greatest area of the prairies from Indiana to North Dakota, 
consists of till plains, tliat is, sheets of unstratified drift, 30, 50 or 
even 100 ft. thick, which cover the underlying rock surface for thou- 
sands of square miles (except where postglacial stream erosion has 
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locally laid it bare), and present an extraordinarily even surface. 
The till is presumably matle in part of prcglacial soils, but it is more 
largety composed of rock waste mechanically comminuted by the 
creeping icc sheets; although the crystalline rocks from Canada and 
some of the more resistant stratified rocks south of the Great Lakes 
occur as boulders and stones, a great part of the till has been crushed 
and ground to a clayey texture. The till plains, although sweeping 
in broad swells of slowly changing altitude, are often level to the eye, 
and the view across them stretches to the horizon, unless interrupted 
by groves of trees along the watercourses, or by belts of low 
morainic hills. Hero and there faint depressions occur, occupied 
by marshy ** sloughs," or floored with a rich black soil of post- 
glacial origin. It is thus by sub-glacial aggradation that the prairies 
have been levelled up to a smooth surface, in contrast to the higher 
and non-gJaciated hilly country next south. 

The great ice sheets formed terminal moraines around their border 
at various halting stages; but the morainic belts are of small relief 
in comparison to the great area of the ice; they rise gently from the 
till plains to a height of 50, 100 or more feet; they may be one, two 
or three miles wide; and their hilly surface, dotted over with boulders, 
contains many small lakes in basins or hollows, instead of streams 
in valleys. The morainic belts are arranged in groups of concentric 
loops, convex southward, because the icc sheets advanced in lobCwS 
along the lowlands of the Great l.akes; neighbouring morainic loops 
join each other in re-entrants (north-pointing cusps), where two 
adjacent glacial lobes came together and formed their moraines in 
largest volume. Tlic discovery of this significant looped arrange- 
ment of the morainic belts is the greatest advance in interpretation 
of glacial phenomena since the first suggestion of a glacial period; 
it is al.so the strongest proof that the icc here concerned was a 
continuous sheet of creeping land icc, and not a discontinuous 
series of floating icebergs, as had been supposed. 'I'hc moraines 
arc of too small relief to be shown on any maps but those of the 
largest scale; yet small as they are, they are the chief relief of 
the prairie stales, and, in association with the nearly imperceptible 
slopes of the till plains, they determine the course of many streams 
and rivers, which as a whole are consequent upon the .surface form 
of the glacial deposits. 

The complexity of the glacial period and its subdivision into 
several glacial epochs, .separated by interglacial cpcx:hs of consider- 
able length (certainly longer than the postglacial epoch), has a 
structural consequence in tlie superposition of successive till sheets, 
alternating with non-glacial deposits, and also a physiographic 
consequence in the very dirferent amount of normal post- 
glacial erosion suffered oy the different parts of the glacial 
deposits, 'i'hc southernmost drift sheets, as in southern Iowa and 
northern Missouri, have lost their initially plain surface and are 
now maturely dissected into gracefully rolling forms; here the valleys 
of even the small streams are well opened and graded, and marshes 
and lakes are wanting : hence lhc.se sheets arc of early Pleistocene 
origin. Nearer the Great Lakes the till sheets are trenched only by 
the narrow valleys of the large streams; marshy sloughs still occupy 
the faint depression.s in the till plains, and the associated moraines 
have abundant small lakes in their undrained hollows : hence these 
drift sheets are of late Pleistocene origin. 

When the icc sheets fronted on land sloping southward to the 
Ohio, Mississippi and Missouri rivers, the drift-laden streams flowed 
freely away from the ice border; and as the streams, escaping from 
their subglacial channels, spread in broader channels, they ordinarily 
could not carry forward all their load; hence they acted not as 
de.structivc but as constructive agents, and aggraded their courses. 
Thus local sheets or " aprons " of gravel and .sand are spread more 
or less abundantly along the outer side of the morainic belts; and 
long trains of gravel and sand clog the valleys that lead southward 
from the glaciated to the non-glaciatcd area. Later when the ice 
retreated farther and the unloaded streams returned to their earlier 
degrading habit, they more or less completely scoured out the valley 
deposits, the remains of which arc now seen in terraces on either side 
of the present flood plains. 

When the ice of the last glacial epoch had retreated so far that its 
front lay on a northward slope, belonging to the drainage area of the 
Great Lakes, bodies of water accumulated in front of the ice margin, 
forming glacio-marginal lakes. The lakes were small at first, and 
each had its own outlet at the lowest depression in the height of 
land to the south; but as the ice melted back, neighbouring lakes 
became confluent at the level of the lowest outlet of the group; the 
outflowing streams grew in the same proportion and eroded a broad 
channel across the height of land and far down stream, while the lake 
waters built sand reefs or carved shore cliffs along their margin, and 
laid down sheets of clay on their floors. All of these features are 
easily recognized in the prairie region. 'Hie present site of Chicago 
was determined by an Indian portage or " cany " across the low 
divide between Lake Michigan and the headwaters of the Illinois 
Kiver; and this divide lies on the floor of the former outlet channel of 
the glacial Lake Michigan. Corresponding outlets are known for the 
glacial lakes Erie, Huron and Superior, and for a very large sheet of 
water, named Lake Aga.ssiz, which once overspread a broad till plain 
in northern Minnesota and North Dakota. The outlet of this 
glacial lake, called river Warren, eroded a large channel in which 
the Minnesota Kiver of to-day is an evident " misfit." 

XXVll. 20 a 
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Certain extrlbrdinaiy features were produced when the retreat 
of the ice sheet liad progressed so far as to open an eastward outlet 
for the marginal lakes along the depression between the northward 
slope of the Appalachian plateau in west-central New York and the 
southward slope of the melting ice sheet; for when this eastward 
outlet came to be lower than the south-westward outlet across the 
height of land to the Ohio or Mississippi Itiver, the discharge of the 
marginal lakes was changed from the Mississippi system to the 
Hudson system. Many well-defined channels, cutting across the 
north -slopmg spurs of the plateau in the neighbourhood of Syi-acuse, 
N.Y., mark the temporary paths of tlic icc-bordcred outlet river. 
Successive channels are found at lower and lower levels on the 
plateau slope, thus indicating the successive courses taken by the 
lake outlet as the ice melted farther and farther back. some of 
these channels dciep gorges were eroded heading in temporary catar- 
acts which ekceedad Niagara in height but not in breadth; the pools 
exca^^ted by the longing waters at the head of the gorges are now 
occupied by little lakes. The most significant stage in this series 
of changes occurred when the glacio-marginal lake waters were 
lowered so that the long cucsta of Niagara limestone was laid bare 
in wtssturn New York; the previously confluent waters were then 
divided into two lakes; the higher one, Erie, supplying the outflowing 
Niagara Kivur, wliich poured its waters down the escarpment of the 
cuesta to the lower lake, Ontario, whose outlet for a time ran down 
the Mohawk valley to the Hudson ; thus Niagara falls began. {See 
Niacsara Falls.) 

Many iulditionai features associated with the glacial period might 
be described, but space can be given to four only. In certain dis- 
tricts the subglacial till was not spread out in a smooth plain, but 
accumulated in elliptical mounds, 100 or 200 ft. high, half a mile or a 
mile long, with axes parallel to the direction of the ice motion as 
indicated by striae on the undiTlying rock floor; these hills are known 
by the Irish name, dnimlins, used for similar hills in north-western 
Ireland. The most remarkable groups of dnimlins occur in western 
New York, where their number is estimated at Over Oooo, and in 
southern Wisconsin, where it is placed at 5000. They completely 
dominate the topic^aphy of their districts. 

A curious deposit of an impalpably fine and unstratified silt, known 
!)y the German name Ions, lies on the older drift sheets near the 
larger river courses of the upper Mississippi Ivasin. It attains a 
thickness of 20 ft. or more near the rivers and gradually fades away 
at a distance of ten or more miles on either side. It is of inexhaustible 
fertility, l>eing in this as well as in other respects closely like the loess 
in China and other parts of Asia, as well as In Germanj^ It cbntains 
land shells, and hence cannot be attributed to marine or lacustrine 
submergence. The best explanation sug^fCsted for loess is that, 
during certain phases of the glacial period, it was carried as dust by 
the winds from the flood plains of aggrading rivers, and slowly 
deposited on the neighbouring grass-coverod plains. 

South-western Wisconsin and parts of the adjacent states of 
Illinois, Iowa and Minnesota are known as the “ driftloss area,'' 
liecause, although bordered by drift sheets and morainfes, it is free 
from gladal de|)osits. It must therefore have been a sort of oasis, 
when the ice sheets from the north advanced past it on the east and 
west and joined around its southern liorder. The reason for this 
exemption from glaciation is the converse of that for the southward 
convexity of the morainic loops; for while they mark the paths of 
^atest gladal advance along lowland troughs (lake basins), the 
driftless area is a district protected from ice invasion by reason of the 
obstruction which the highlands of northern Wisconsin and Michigan 
(part of tlic Superior Oldland) offered to glacial advance. 

The course of the upper Mississipjn River is largely consequent 
u}x>n gladal deposits. Its sources arc in the morainic lakes in 
northern Minnesota; Lake Itasca being only one of many glacial 
lakes which supply the headwater branches of the great river. The 
drift deposits thereabouts are so heavy that the present divi<les 
between the drainage basins of Hudson Bay, Lake Superior and the 
Gulf of Mexico evidently stand in no very definite relation to the 
preglacial divides. 'J'hc course of the Mississippi through Minnesota 
IS largely guided by the form of the drift cover. Several rapids and 
the falls of St Anthony (determining the site of Minn<eai^lis) are 
signs of immaturity, resulting from superposition through the drift I 
on the under rock. Farther south, as far as the entrance of the I 
Ohio, the Mississippi follows a rock-walled valley 300 to 400 ft. 
deep, with a flood-plain 2 to 4 m. wide; this Valley seems to 
repr<«sent the path of an enlarged early-gladal Mississip^, when 
much precijpitation tliat is to-day discharged to Hudson Bay and 
the Oiflf of St Lawrence was delivered to the Gulf of Mexico, for 
tl]« curves of the present river are of distmctly sftnaller rftdhis than 
the curves of the valley, l^ke I»epin (30 m. below St Paul), a 
picturesque expansion of the river across its flood-plain, is due to 
the aggradation of the valley floor where the Chippewa River, coming 
from the north-east, brought an overload of fluvio-glacial drift. 
Hence even the " fattier of waters," like so many other rivers in the 
northern states, owes many of its features more or less directly 
tx> glacial action. 

The fertility o! the prairies is a natural consequence oi their 
Origin. During the mechanical comminution of the till no 
vegetation was present to Mnove the mihearals essential to plOht 


growth, as is the ca.se in the soils of normally weathered and dis- 
sected peneplains, such as the Appalachian piedmont, where the 
soils, though not exhausted by the primeval forest cover, are by 
no means so rich as the till sheets of the prairies. Moreover, 
wiiatever the rocky understructure, the till soil has been averaged 
by a thorough mechanical mixture of rock grindings; hence the 
prairies arc continuously fertile for scores of miles together. 

The true prairies, when first explored, were covered with a rich 
growth of natural grass and annual flowering plants. To-day 
they are covered with farms. The cause of the treelessness has 
been much discussed. It docs not seem to lie in peculiarities 
of temperature or of precipitation; for trees thrive where they are 
properly planted on the prairies; every town and farm to-day has 
its avenues and groves of trees; but it should be noted tliat west 
of the Mississippi River increasing aridity becomes an important 
factor, and is the chief cause of the treelessness of the Great Plains 
(see below). The treelessness of the prairies cannot be due to 
insufficient time for tree invasion since glacial evacuation; for 
forests co\^r the rocky uplands of Canada, which were occupied 
by ice for ages after the prairies were laid bare. A more probable 
cause is found in the fineness of the prairie soil, which is inimical 
to the growth of young trees in competition with the grasses and 
annual plants. Prairie fires, both of natural and artificial origin, 
arc also a contributive cause; for young trees are exterminated by 
fires, but annual plants soon reappear. 

The Gulf Coastal P/am,— The westward extension of the 
Atlantic coastal plain around the Gulf of Mexico carries with it 
a repetition of certain features already de.scribed, and the addition 
of several new ones. As in the Atlantic coastal plain, it is only 
the lower, seaward part of this region that deserves the name of 
plain, for there alone is the surface unbroken by hills or valleys ; 
the inner part, initially a plain by reason of its essentially horizon- 
tal (gently scaw^ard-sioping) structure, has been converted by 
mature dissection into an elaborate complex of hills and valleys, 
usually of increasing altitude and relief as one passes inland. 

The special features of the Gulf Plain are the peninsular exten- 
sion of the plain in Florida, the belted arrangement of relief and 
soils in Alabama and in Texas, and the Mississippi embayment 
or inland extension of the plain half-way up the course of the 
Mississippi River, with the Mississippi flood plain there included. 

A broad, low crustal arch extends southward at the junction of 
the Atlantic and Gulf coastal plains; the emerged half of the arch 
constitutes the visible lowland peninsula of Florida; pinmidm 
Ihc submerged half extends westward under the shallow 
overlapping ^vate^s of the Gulf of Mexico. The northern part of the 
peninsula is composed largely of a weak limestone; here much of the 
lowland drainage is underground, forming many sink-holes (swallow- 
holes). Many small lakes in the lowland appear to owe their basins 
to the solution of the limestones, \'aluaDlo phosphate deposits 
occur in certain districts. The southern part 01 the state includes 
the " Everglades " (q.v,), a large area ol low, flat, marshy land, 
overgrown with tall reedy grass, a veritable wilderness; thus giving 
Florida an unenvied first rank among the states in marsh area. The 
eastern coast is fringed by long-stretching sand reefs, enclosing 
lagoons BO narrow arid continuous that they arc popularly called 
" rivers." At the southern end of the peninsula is a series of coral 
islands, known as " keys "; they appear to be due to the forward 
growth of corals and other lime-secreting organisms towards the 
strong current oi the Gulf Stream, by which their food is supplied ! 
the part of the peninsula composed of coral reefs is less than has 
been formerly supposed. The western coast has fewer and shorter 
ofl-shore reefs; much of it is of minutely irregular outline, which 
seems to be determined less by the work of tne sea thaA by the 
forward growth of mangrove swaimps in the shallow salt water. 

A typical example of a belted coastal plain is found in Alabama 
and the adjacent part of Mississippi. The plain is here about 
150 m. wide. The basal formation is chiefly a weak 
limestone, which has been stripped from its original 
iitnermost extension and worn down to a flat inner lowland of rich 
black soil, thus gaining the name of the " black belt," The lowland 
is enclosed by an upland or cucsta, known as Chunnenugga Ridge, 
sustained by partly consolidated sandy strata; the upland, however, 
is not continuous, and hence should be described as a " maturely 
dissected cuesta." It has a relatively rapid descent toward the 
inner Rowland, and a venr gradual descent to the coast prairies, 
which become very low, fiat and marshy before dipping under fhe 
Gulf waters, where they are generally fringed by off-shore reefs. 

The coastal plain extends 500 m. inland on the axis of the Missis- 
sippi emblement. Its inner border affords admirable examples 
iMtop b g» h pttb h ldi's<flflrd^ sweeps north*w^tward square 
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across tlio tveiid of the piedmont belt, the ridges and valleys, and 
the plateau of the Appalachians, which are all terminated by dipping 
.. gently Mneath the unconformable cover oi tlie coastal 

1 i I # plain strata. In the same way the western side of the om- 
Payment trending south and south-west, passes along the 
BWbaymM, south-eastern side of the dissected Osark plateau 
of southern Missouri and northern Arkansas, wliich in many wavs 
resembles the Appalacliian plateau, and along the eastern end of the 
Masseffn ranges of the Ouachita mountain system in central Arkansas, 
which in geological Instory and topograplucai form present many 
analogies with tlte ridges and valleys of tlv) Appalachians; and as 
the coastal plain turns westward to Texas it borders the Arbuckle 
hills in Oklahoma, a small analogue oi the crystalline Appalachian 
belt. In the embayment of the coastal plain some low cuesta-like 
belts of hills with associated strips of lowlands suggest the features 
of a belted coastal plain; thehilly belt or dissected cuesta determined by 
tlie Grand Gulf formation in western Mississippi Ls the moat distinct. 
Important salt deposits occur in the coastal plain strata near the 
coast. The most striking feature of the embayment is the broad 
valley which the Mississippi lias eroded across it. 

The lower Mississippi is tho bnmk in which throe large rivers join; 
the chief figures (approximate only) regarding them are as follows : — 



Hrainage Area 

[ Percentage of 


(square miles). 

Total Discharge. 

Upper Mississipi .... 
Ohio 

170,000 

x8 

0,000 , 


Missouri 

530,000 1 

X 4 


The small proportion of total water volume supplied from the great 
Missoun basin is due to the light precipitation in that region. The 
Th L lower Mississippi receives no large tributary from the 
important ones come from the west; the 
Bivlr Arkansas drainage area being a little less than that 

^ ' of tlK! Ohio, and the basin of the Ked River uf Louisiana 

being about half as large. The great river thus constituted drains 
an area oi about 1,250.000 sq. m.. or about one'^third of the United 
States; and discharges 75.000 cub. yds. of water per second, or 
785,100,000,000 cubic yds. per annum, which corresponds rouglUy to 
one (jiiarter of the total precipitation on its drainage basin. Its 
load of land waste (see J. C. Kussell. Rivers of North Amerka) is as 
follows : — 

In suspension . . 6,718,694,400 cub. ft, or 241 ft, deep over t sq. tn. 

Swept along bottom 750,000,000 „ „ 26 „ „ i „ 

In solution . . . 1,350,000,000 ,, ,. 45 „ ,, i „ 

Average annual removal of waste from entire basin, -jrH ^ * ft. 
in 4000 years. 

The head of the coastal plain embayment is near the junction 
of the Ohio and the Mississippi, Thence souUiward for 5(k> m. 
the great river flows througii the scmi-consolidated strata of the 
plain, in which it has eroded a valley, 40 or 50 m. wide, and 
29,700 sq. m. in area, enclosed by bluhs one or two> hundred 
feet high m the northern part, generally decreasing to the southward, 
but with local increase of height associated with a decrease in flood 
plain breadth on the eastern side where the Grand Gulf, cuasta is 
traversed. This valley in the coastal plain, with the much narrower 
rock-wallcd valley of the upper river in tlie prairie states, is the true 
valley of the Mississippi River; but in popular phrase tho ''Mississippi 
Valley " is taken to mclude a large central part of the Mississippi 
drainage basin. The valley floor is covered with a il(x>d plain of 
fine ftiltr, having a southward slope of only lialf a foot to a mile. The 
len^h of the nver itself, from the Ohio mouth to the Gulf, is, owing 
to its windings, about 1060 m.; its mean fall is about 3 in. 
in a mile. On account oi the rapid deposition of sediment near 
the main channel at times of overflow, the ilcxxl plain, as is normally 
the case on mature valley floors, has a lattsral slo|)e of as much as 
5, 10, or even 1.2 ft. in the first mile from the river; but this soon 
deci‘ca.ses to a less amount. Hence at a short distance from the 
river the flood plain is often swampy, unless its surface is there 
aggraded by the tributary streams: for this reason Ijouisiana, 
Arkansas and Mississippi rank next after Florida in swamp area. 

The great river receives an abundant load of silt from its. tributaries, 
and takes up and lay.s down silt from its own bed and banks 
with cverv change of v^ocity. The swiftest current tends, by reason 
of centrimgal force, to follow the outer side of every significant 
curve in< the cliannel; hence the concave bank, against which Uie 
rapid current sweeps, is worn away; thus any chance inregularity 
is exaggerated, and in time a series of large serpentines or meanders 
is developed, the most symmetrical examples at present being those 
near Greenville^ Miss. The growth of the meanders tends to give 
the rivoi* continually increasing length; but this tendency is counter- 
acted by the sudden occurrence 0/ cut-oils from time to timci so 
that a f^ly constant length is maintained. 

'The floods of the Misais-sippi usually occur in i^ing or summer. 
Owing to the great size of the drainage basin, it seldom happens that 
three upper tributaries are in flood at Hie same time; the coin- 
cident occurrence ol floods in only two tributairies is of serious import 
m the lower river, which rises 30. 40. or occasionally 50 ft. The> 


STATES 619 

abundant records by the Mississippi River CoioniiBsion and the 
United States Weather Bureau (by whffch accurate and extrenusly 
useful predictions of floods m the lower river course ajro made, on 
the basis of the observed rise in tho tributaries) demonstrate a num- 
ber of interesting features, of viiich the chief are as follows : die fall 
of tlie river is significantly steepened and its vclocrty is aooeleratod 
down stream from the point of higliest rise; conversely, the fall and 
the velocity are both diminished up stream from the sama point. 

The load of silt liorne down stream by the river ftn^y, alter 
many halts on the way, reaches the watars of the Gulf, where the 
deciease of velocity, aided by the salinity oi the sea water, causes 
the formation of a remarkable delta, leaving less aggraded areas as 
shallow lakes (Lake Pontchartrain on the east, and Grand Lake on 
the west of the river). The ordinary triangular form of deltaa due 
to the smootliing of die delta front by sea action, is here wanting; 
because of the weaknoHs of sea action in comparison with the strox^th 
of the current in each of the four distributaries or " passes ” into 
which the river divides near its mouth. (See Mississippi Rivb^) 

After constriction from tlie Mississippi embayment to 250 m. in 
western Louisiana, the coastal plain continues south-westward 
with this breadth untU it narrows to about 130 m. in TexaM 
southern I'exas near die crossing of the Colorado River camatmt 
(of Texas); but it again widens to 300 m. at the 
national boundary as a joint effect of embayment up the 
valley of the Rio Grande and of the seaward advance of thfc river's 
rounded delta front : these several cluinges take place in a distance 
of about 500 m., anil hence include a region of over 100^000 sq. m. — ■ 
less than half of the large state of Texas. A bolted arrangement of 
reliefs and soils, resuliting from dlflerentiai erosion on strata of unlike 
conmosition and resistance, characlorises almost the entire area 
of the coastal plain. Most of die plain is treeless prairie., but the 
.sandier belts are forested ; two of them arc known as ' cross tnnbcrs," 
because their trend is transverse to the general; caunsc of the main 
consc^quent rivers. An inland extension from the coastal plain m 
north-central Texas leads to a large cuesta known as Grand FrairiB 
(not Hiructurally included in the coastal plain), upheld at iddtudes 
of I2UO or 1300 ft. by a resistant Cretaceous limestone, which dips 
gently seaward; its scolloped inland-facing c-searpment overlooks 
a denuded central prairie region of irregular structure and form; 
its gentle coastward slope (£(> ft. to a mile) is dissected by many 
branching consequent streams; in its southern part, as it approaches 
the Colorado River, the cuesta is dissected into a belt of discontinuous 
hills. J'he western cross timbers follow a sandy belt along the inner 
base of the ragged escarpment of Grand Prairie; the eastern cross 
limiters follow {mother sandy belt in the lowland between the eastern 
slope of Grand Prairie and the pale wostcsrn escarpment of the next 
eastward and lower Black Prairie cuesta. 'J'his cuesta is supported 
at an altitude of 700 ft. or less by a chalk formation, whiim gives 
an infacing slope’ some 200 ft, in heigiit, while its gently undulating 
or “ rolling " seaward slcroe (2 or 3 ft. in a mile), covered with marly 
strahi and rich black soil, determines an important cotton district. 
Then comes the East 'i'exas timber belt, broad in the north-east, 
narrowing to a point before reaching the Kio Grande, a low and 
dioroughiy dissected cuesta of sandy Eocene strata; and this is 
followed by the Coast Pmiriet, a very young plain, with a seaward 
slope of less than 2 ft, in a mile, its smooth surface interrupted 
only by the still more nearly level flood plains of the shallow, conse- 
quent river valleys. Near the Colorado River the dissected cuesta 
of the Cirand Prairie passes southward, by a. change to a moic nearly 
horizontal structure, into the di.ssectcd Edwards plateau (to be 
referred to again as part of the Great Plains), which terminates in a 
maturely clissectod fault scarp. 300 or 400 ft, in height,, the nortbem 
boundaiy of die Rio Grande embayment. From the Colorado 
to tlie Hio Grande, the Hiaok Prairie, the timber belt and the Coast 
Prairie merge in a va.st plain, little differentiated, overgrown with 
" chaparral " (slirub-like trees, often thorny), widening eastward in 
tho Kio Grande delta, and extending southward into Mexico, 

Although tho Coast Prairie is a sea bottom of very modem uplift, 
it appears already to have suffered a sli^t movement of drorcssion, 
for Its small rivem all enter embayments; tho larger rivers, however, 
seem to have counteracted the- encroachment of &e sea on the land 
by a sufficiently active delta building, with a resulting forward 
growth of the land into the sea. The Mississippi has aiieady been 
mentioned as rapidly building forwanl'its digitate delta; Rio Gsando, 
the next in sxee, has built its delta about 50 m. forward from the 
general coast-line, but this river being much sxnailier than the 
MissisBippi, its delta front is rounded by seashore agencies. In 
front ox the Brazos and the* Colorado, the largest of the Texan riverS) 
the coast-dine is very gently bowed forward, as if by delta growth, and 
the soa touches tho xxuunland in a nearly straight shore line. Nearly 
all.the rest of the coast is fringed by off-shore reefs, built up by wa/ves , 
from the very shallow sea bottom; in virtue of weak tides, the reefs 
contieue in long unbroken stretches between the few inlets. 

The Great Plains , — A broad stretch, of country underlaid by nearly 
horiaoBtai strata extends westward from the 97th meridian to the 
tiase of the Rocky Mountains, a distance of from 300 to 500 m., and 
northward from the Mexican, l^oundary far into Canadai TIixb is the 
province of the Great Plains. Although the altitude of plains 
increases gradually from 600 or laoo ft. on the east 5000 or 

6000 ft. near the mountains, the local nstiel ia generally small;: the. 
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9ub>arid climate excludes tree growth and opens far-reaching views. 
The plains are by no means a simple unit; they are of diverse 
structure and of various stages of crosional development; they are 
occasionally interrupted by buttes and escarpments; they are 
frequently broken by valleys : yet on the whole a broadly extended 
surface of moderate relief so often prevails that the name, Great 
Plains, for the region as a whole is well deserved. The western 
boundary of the plains is usually well defined by the abrupt ascent 
of the mountains. The eastern boundary of the plains is more 
climatic than topographic. The line of 20 in. of annual rainfall 
trends a little east of northward near the 07th meridian, and if a 
boundary must be drawn where nature presents only a gradual 
transition, this rainfall line may be taken to divide the drier plains 
from tlic moister prairies. The plains may be described in northern, 
intermediate, central and southern sections, in relation to certain 
peculiar features. 

The northern section of the Great Plains, north of latitude 44®, 
including eastern Montana, north-eastern Wyoming and most of 
the Dakotas, is a moderately dissected peneplain, one of the best 
examples of its class. The strata here are Cretaceous or early 
Tertiary , lying nearly horizontal. The surface is shown to be a plain 
of degradation by a gradual ascent here and there to the crest of a 
ragged escarpment, the cuesta-remnant of a resistant stratum; and by 
the presence of lava-capped mesas and dike-ridges, surmounting the 
general level by 500 ft. or more and manifestly demonstrating the 
widespread erosion of the surrounding plains. All these reliefs 
are more plentiful towards the mountains in central Montana. The 
peneplain is no longer in the cycle of erosion that witnessed its 
production; it appears to have suffered a regional elevation, for the 
rivers — the upper Missouri and its branches — no longer flow on the 
surface of the plain, but in well graded, maturely opened valleys, 
several hundred feet below the general level. A significant exception 
to the rule of mature valleys occurs, however, in the case of the 
Missouri, the largest river, which is broken by several falls on hard 
sandstones about 50 m. east of the mountains. This peculiar feature 
is explained as the result of displacement of the river from a better 
graded preglacial valley by the Pleistocene ice-.shcct, which here 
overspread the plains from the moderately elevated Canadian high- 
lands far on the north-east, instead of from the much higher moun- 
tains near by on the west. The present altitude of the plains near the 
mountain base is 4000 ft. 

The northern plains are interrupted by several small mountain 
areas. The Black Hills, chiefly in western South Dakota, are the 
largest group ; they rise like a large island from the sea, occupying 
an oval area ot about 100 m. north-south by 50 m. ea.st-wcst, 
reaching an altitude in Harney Peak of 7216 ft,, and an effective 
relief over the plains of 2000 or 3000 ft. This mountain mass is of 
flat-arched, dome-like structure, now w'ell dissected by radiating 
consequent streams, so that the weaker uppermost strata have been 
eroded down to the level of the plains where their upturned edges 
are evenly truncated, and the next following harder .strata have been 
sufficiently eroded to disclose the core of underlying crystalline 
rocks in aliout half of the domed area. 

In the intermediate section of the plains, between latitudes 44® and 
42®, including southern South Dakota and northern Nebra.ska, the 
erosion of certain large districts is peculiarly elaborate, giving rise 
to a minutely dissected form, known as " bad lands,*' with a relief 
of a few hundred feet. This i.s due to several causes : first, the dry 
climate, which prevents the growth of a gra.ssy turf ; next, the fine 
texture of the Tertiary strata in the bad land districts; and con- 
sequently the success with which every little rill, at times of rain, 
carves its own little valley. Travel across the bad lands is very 
fatiguing becau.se of the many small ascents and descents ; and it is 
from this that their name, “ mauvaises terres pour traverser," was 
given by the early French voya^eurs. 

The central section of the Great Plains, between latitudes 42® and 
36®, occupying eastern Colorado and western Kansas, is, briefly 
.stated, for the most part a dissected fluviatile plain; that is, this 
section was once smoothly covered with a gently .sloping plain of 
grave] and sand that had been spread far forwarrl on a broad denuded 
area as a piedmont deposit by the rivers which issued from the 
mountains ; and since then it has been more or le.ss dissected by the 
erosion of valleys. The central section of the plains thus presents 
a marked contrast to the northern section; for while the northern 
section owes its smoothness to the removal of local gravels and sands 
from a formerly uneven surface by the action of degrading rivers and 
their inflowing tributaries, the southern section owes its smoothness 
to the deposition of imported gravels and sands upon a previously 
uneven surface by the action of aggrading rivers and their outgoing 
distributaries. The two .sections are also unlike in that residual 
eminences still here and there surmount the peneplain of the northern 
section, while the fluviatile plain of the central section completely 
buried the pre-existent relief. Exception to this statement must 
!)€ made in the south-west, close to the mountains in southern 
Colorado, where .some lava-capped mesas (Mesa de Maya, Raton 
Mesa) stand several thousand feet above the general plain level, and 
thus testify to the widespread erosion of this region before it was 
aggraded. 

The southern section of the Great Plains, between latitudes 35J® 
and 29}®, lies in eastern Texas and eastern New Mexico; like the 
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central section it is for the most part a dissected fluviatile plain, 
but the lower lands which surround it on all sides place it in .so strong 
relief that it stands up as a table-land, known from the time of Mexican 
occupation as the Llano Estacado. It measures roughly 150 m. 
east- west and 400 m. north-south, but it is of very irregular 
outline, narrowing to the south. Its altitude is 5500 ft. at the highest 
western point, nearest the mountains whence its gravels were sup- 
plied ; and thence it slopes south-eastward at a decreasing rate, first 
about 12 ft., then about 7 ft. in a mile, to its eastern and southern 
borders, where it is 2000 ft. in altitude : like the High Plains farther 
north, it is extraordinarily smooth ; it is very dry, except for occa- 
sional shallow and temporary water sheets after rains. The Llano is 
separated from the plains on the north by the mature consequent 
valley of the Canadian River, and from the mountains on the west by 
the broad and probably mature valley of the Pecos River. On the 
ea.st it is strongly undercut by the retrogressive erosion of the head- 
waters of the Red, Brazos ancl Colorado rivers of Texas, and presents 
a ragged escarpment, 500 to 800 ft. high, overlooking the central 
denuded area of that state ; and there, between the Brazos and Colo- 
rado rivers, occurs a series of isolated outliers capped by a limestone 
which underlies both the Llano on the west and the Grand Prairies 
cucsta on the east. The southern and narrow part of the table-land, 
called the Edwards Plateau, is more dissected than the rest, and falls 
off to the south in a frayed-out fault scarp, as already mentioned, 
overlooking the coastal plain of the Rio Grande embayment. The 
central denuded area, east of the Llano, resembles the east-central 
section of the plains in exposing older rocks ; between these two 
similar areas, in the space limited by the Canadian and Red rivers, 
rise the subdued forms of the Wichita Mountains in Indian territory, 
the westernmost member of the Ouachita system. 

The Cordilleran Region . — From the western border of the Great 
Plains to the Pacific coast, there is a vast elevated area, occupied by 
mountains, plateaus and intermont plains. The intermont plains 
are at all altitudes from sea-level to 4000 ft. ; the plateaus from 5000 
to 10,000 ft. ; and the mountains from 8000 to 14,000 ft. The higher 
mountains are barren from the cold of altitude; the timber line in 
Colorado .stands at 11,000 to 12,000 ft. 

The chief provinces of the Cordilleran region are : the Rocky 
Mountain system and its basins, from northern New Mexico north- 
ward, including all the mountains from the front ranges bordering 
on the plains to the Uinta and Wasatch ranges in Utah; the Pacific 
ranges including the Sierra Nevada of California, the Ca.scade 
range of Oregon and Washington, and the Coast range along the 
Pacific nearly to the .southern entl of California; and a great inter- 
mediate area, including in the north the Columbian lava plains and 
in the .south the large province of the Basin ranges, wliich extends 
into Mexico and widens from the centre southward, so as to meet the 
Great Plains in eastern New Mexico, and to extend to the I'acific 
coast in .southern California. There is also a province of i)lateaus 
lictween the central part of the Ba.sin ranges and the southern part 
of the Rockv Mountains. An important geological characteristic 
of most of the Cordilleran region is that the Carboniferous strata, 
which in western Europe and the eastern United States contain 
many coal scams, are represented in the western United State.s by a 
marine lime.stone; and that the important unconformity which in 
Europe and the eastern United States separates the Palaeozoic and 
Me.sozoic era.s does not occur in the western United States, where the 
formations over a great area follow in conformable sequence from 
early Palaeozoic through the Mesozoic. 

The Rocky Mountains begin in northern Mexico, where the axial 
crystalline rocks rise to 12,000 ft. between the horizontal .structures 
of the plains on the east and the plateaus on the west. _ « . 

The upturned stratified formations wrap around the 
flanks of the range, with ridges and valleys formed on » m • 
their eroded edges and drained southward by the Pecos River to the 
Rio Grande and the Gulf of Mexico. The mountain.^ rapidly grow 
wider and higher northward, by taking on new complications of 
structure and by including large basins between the axes of uplift, 
until in northern Colorado and Utah a complex of ranges has a 
breadth of 300 m., and in Colorado alone there are 37 summits 
over 14,000 ft. in altitude, though none rises to 14,500. Then turning 
more to the north-west through Wyoming, the ranges decrease in 
breadth and height; in Montana their breadth is not more than 
1 50 m. and only six summits exceed i x ,000 ft., none reaching i x .500. 

As far north as the gorge of the Mis.souri River in Montana, the 
Front range, facing the Great Plains, is a rather simple uplift, 
usually formed by upturning the flanking strata, less often by a 
fracture. Along the eastern side of the rront range in Colorado 
most of the upturned stratified formations have been so well worn 
down that, except for a few low piedmont ridges, their even surface 
may now be included with that of the plains, and the crystalline 
core of the range is exposed almost to the mountain base. Here the 
streams that drain the higher areas descend to the plains through 
narrow canyons in the mountain border, impassable for ordinary 
roads and difficult of entrance even by railways; a well-known 
example is the gorge of Clear Creek east of the Georgetown mining 
district. The crystalline highlands thereabouts, r.t altitudes of 
8000 to 10,000 ft., arc of so moderate a relief as to suggest that the 
mass had stood much lower in a former cycle of erosion and had 
then been worn down to rounded hills; and that since uplift to the 
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resent altitude the revived streams of the current cycle of erosion 

ave not entrenched themselves deep enough to develop strong 
relief. This idea is confirmed 8o m. farther south, where Pike's 
Peak (14.108 ft.), a conspicuous landmark far out on the plains, 
has every appearance of being a huge monadnock, surmounting 
a rough peneplain of 10.000 ft. in general elevation. The idea is 
still better confirmed farther north in Wyoming, where the Laramie 
Range, flanked with upturned strata on the east and west, is for 
the most part a broad upland at altitudes of 7000 or 8000 ft., with no 
strong surmounting summits and as yet no deep carved valleys. 
Here the first of the Pacific railways chose its pass. When the sum- 
mit is reached, the traveller is tempted to ask, “ Where are the 
mountains ? " so small is the rel'ef of the upland surface. This low 
range turns westward in a curve through the Rattlesnake Mountains 
towards the high Wind-river Mountains (Fremont Peak. 13,790 ft.), 
an anticlinal range within the body of the mountain system, with 
flanking strata rising well on the slopes. Flanking strata are even 
better exhibited in the Bighorn Mountains, the front range of 
northern Wyoming, crescentic in outline and convex to the north- 
east, like the Laramie range, but much higher; here heavy sheets of 
limestone arch far up towards the range crest, and are deeply notched 
where consequent streams have cut down their gorges. 

Farther north in Montana, beyond the gorge of the Missouri River, 
the structure of the Front range is altogether different ; it is here 
the carved residual of a great mass of moderately bent Palaeozoic 
strata, overthrust eastward upon the Mesozoic strata of the plains; 
instead of exposing the oldest rocks along the axis and the youngest 
rocks low down on the flanks, the younger rocks of the northern 
range follow its axis, and the olde.st rocks outcrop along its eastern 
flanks, where they override the much younger strata of the plains; 
the harder strata, instead of lapping on the mountain flanks in 
great slab-like masses, as in the Bighorns, form out-facing scarps, 
which retreat into the mountain interior, where they are cut down by 
outflowing streams. 

The structure of the inner ranges is so variable as to elude simple 
description; but mention should be made of the Uinta range of 
broad anticlinal structure in north-east Utah, with east-west trend, 
as if corresponding to the ea-st-west Rattlesnake Mountains, already 
named. The Wasatch range, trending north-south in central 
Utah, is peculiar in posHes.sing large cast-west folds, which are seen 
in cro.s.s-scction in the dissected western face of the range, because 
the whole mass is there squareljr cut off by a great norlh-south 
fault with down-throw to the Basin Range province, the fault face 
being elaborately carved. 

Volcanic action has been restricted in the Rocky Mountains proper. 
The Spani.sh Peaks (13,620 ft.), in the Front range of southern 
Colorado, may be mentioned as a fine example of a deeply dissected 
volcano, originally of greater height, with many unusually strong 
radiating dike-riclges near its denuded flanks. In north-western 
Wyoming there are extensive and heavy lava sheets, uplifted and 
dissected, and crowned with a few dissected volcanoes. It is in 
association with this field of extinct volcanic activity that a remark- 
able group of geysers and hot springs has been developed, from which 
the Yellowstone River, a branch of the Mi.s.souri, flows north- 
eastward, and the Snake River, a branch of the Columbia, flows 
south-westward. The geyser district is held a.s a national domain, 
the Yellowstone Park. 

Travellers whose idea of picturesqueness is based upon the abnor- 
mally sharpened peaks of the icc-sculptured Alps are disappointed 
with the scenery of the central and southern ranges of the Rocky 
Mountains. It is true that many of these ranges arc characterized 
by the rounded tops and the rather evenly slanting, waste-covered 
slopes which normally result from the long-continued action of the 
ordinary agencies of erosion; that they bear little snow in summer 
and are practically wanting in glaciers; that forests are often scanty 
on the middle and lower slopes, the more so because of devastation 
by fires; and that the general impression of great altitude is much 
weakened because the mountains are seen from a base which itself 
is 5000 or 6000 ft. above sea-level. Nevertheless the mountains 
are of especial interest to the physiographer who wishes to make a 
comparative study of i%nd forms as affected by normal and by 
glacial sculpture, in or 7 ;r to give due attention to " process " as 
well as to '^structure and stage " in the analy.sis and description of 
mountain topography. A journey along the range from south to 
north reveals most strikingly a ^adual increase in the share of 
sculpture due to Pleistocene glaciers. In New Mexico, if glaciers 
were formed at all in the high valleys, they were so small as not 
greatly^ to modify the more normal forms. In central Colorado and 
Wyoming, where the mountains are higher and the Pleistocene 
glaciers were larger, the valley heads were hollowed out in well-formed 
cirques, often holding small lakes; and the mountain valleys were 
enlarged into U-shaped troughs as far down as the ice reached, with 
hanging lateral valleys on the way. Different stages of cirque 
development, with accompanying transformation of mountain shape, 
are finely illustrated in several ranges around the headwaters of the 
Arkansas l^ivcr in central Colorado, where the highest summit of the 
Rocky Mountains is found (Mt Elbert, 14.421 ft., in the Sawatch 
range) ; and perhaps even better in the Bigliorn range of Wyoming. 
In this central region, however, it is only by way of exception 
that the cirques were so far enlarged by retrogressive glacial erosion 
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as to sharpen the preglacial dome-like summits into acute peaks; 
and in no case did glacial action here extend down to the plains at 
the eastern base of the mountains; but the widened, trough-like 
glaciated valleys frequently descend to the level of the elevated 
interment basins, where moraines were deployed forward on the basin 
floor. The finest examples of this kind arc the moraines about 
Jackson Lake on the basin floor east of the Teton range (Grand 
Teton, 13,671 ft.), a superb north-south range which lies close to the 
meridional boundary line between Wyoming and Idaho. Farther 
north in Montana, in spite of a decrease of height, there arc to-day 
a few .small glaciers with snowfields of good size; and here the effects 
of sculpture by the much larger Pleistocene glaciers are seen in 
forms of almost alpine strength. 

The intermont basins which so strongly characterize the Rocky 
Mountain .system arc areas which have been less uplifted than the 
enclosing ranges, and have therefore usually become the depositories 
of waste from the surrounding mountains. 

Some of the most important basins may be mentioned. San Luis 

Valley " is an oval bawSin about 60 m. long near the southern end 
of the mountain system in New Mexico and Colorado; its level, 
treeless floor, at an altitude of 7000 ft., is as yet hardly trenched by 
the Rio Grande, which escapes through an impassable caiiyon south- 
ward on its way to the Gulf of Mexico. The much smaller basin of 
the upper Arkansas River in Colorado is well known because the 
Royal Gorge, a very narrow cleft by which the river escapes through 
the Front range to the plains, is followed by a railroad at river- 
level. South Park, directly west of I’ike's Peak, is one of the highest 
basins (nearly 10,000 ft.), and gains its name from the scattered, 
park-like growth of large jpinc trees ; it is drained chiefly by the South 
Platte River (Missouri-Mississippi system), through a deep gorge in 
the dissected mass of the plateau-like Front Range. The Laramie 
Plains and the Green River basin, essentially a single structural 
basin between the east- west ranges of Rattlesnake Mountains on 
the north and the Uinta range on the south, measuring roughly 
2(>o m. east- west by 100 m. north-south, is the largest intermont 
basin; it is well known from being traversed through its greatest 
length by the Union Pacific railway. Its eastern part is drained 
north-eastward tlirough a gorge that separates the Laramie and 
Rattlesnake (I'ront) ranges by the North Platte River to the 
Missouri-Mississippi ; its western part, where the basin floor is much 
dissected, often assuming a bad -land expression, is drained south- 
ward by the Green River, through a deep canyon in the Uinta range 
to the Colorado River and then to the Pacific. The Bighorn basin 
has a moderately dissected floor, drained north-eastward by Bighorn 
River through a deep canyon in the range of the same name to the 
Mis.souri. Several smaller basins occur in Montana, all somewhat 
dissected and drained through narrow gorges and canyons by 
members of the Missouri system. 

The Plateau province, next west of the southern Rocky Mountains, 
is characterized for the most part by large-textured forms, developed 
on a great thickness of nearly horizontal Palaeozoic, _ 
Mesozoic and Tertiary formations, and by a dry climate. ™JJt'*** 
The province was uplifted and divided into great blocks 
by faults or monoclinal flexures and thus exposed to long-lasting 
denudation in a mid-Tertiary cycle of erosion; and then broadly 
elevated ^ain, with renewed movement on some of the fault lines ; 
thus was introduced in late Tertiary time the current cycle of erosion 
in which the deep canyons of the region have been trenched. The 
results of tlic first cycle of ert/sion are seen in the widespread exposure 
of the resistant Carboniferous limestone as a broad platform in the 
south-western area of greater uplift through central Arizona, where 
the higher formations were worn away ; and in the development of a 
scries of huge, south-facing, retreating escarpments of irregular 
outline on the edges of the higher formations farther north. Each 
escarpment stands forth where a resistant formation overlies a 
weaker one; each escarpment is separated from the next higher 
one by a broad step of weaker strata. A wonderful .series of these 
forms occurs in southern Utah, where in passing northward from the 
Carl)oniferous j)latform one ascends in succes.sion the Vermilion 
Cliffs (Triassic .sandstones), the White Cliffs (Jurassic sandstones, of 
remarkably cross-bedded structure, interpreted the dunes of an 
ancient desert), and finally the Pink Cliffs (Eocene strata of fiuviatile 
and lacustrine origin) of the high, forested plateaus. Associated 
with these irregular escarpments are occasional rectilinear ridges, 
the work of extensive erosion on monoclinal structures, of which 
Echo Cliffs, cast of the Painted Desert (so called from its many* 
coloured sandstones and clays), i.s a good example. 

With the renewal of uplift by which the earlier cycle of erosion 
was interrupted and the present cycle introduced, inequalities of 
surface due to renewed faulting were again introduced; these still 
appear as cliffs, of more nearly rectilinear front than the retreating 
escarpments fonned in the previous cycle. These cliffs are peculiar 
in gradually pas.sing from one formation to another, and in having 
a height dependent on the displacement of the fault rather than on 
the structures in the fault face ; they arc already .somewhat battered 
and dissected by erosion. The most important line of cliffs of this 
class is associated with the western and southern boundary of the 
plateau province, where it was uplifted from the lower ground. The 
few rivers of the region must have reached the quiescence of old age 
in the earlier cycle, but were revived by uplift to a vigorous youth in 
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the c u rre n t cycle; and it is to this newly introduced cycle of physio* 
graphic evolution that the deep canyons of the Plateau province are 
due« Tlnis the Virgin River, a northern branch of the Colorado, has 
cut a vertical slit, looo ft. deep, hardly wider at the top than at the 
bottom, in the heavy Triasac sandstones of southern Utah; but the 
most famous exanmlc is the Grand Canyon (q,v.) of Arizona, eroded 
the Colorado Krver across the uplifted platform of Carboniforous 
limestone. 

During the current cycle of erosion, several of the faults, whose 
acarps had been worn away in the previous cycle, have been brought 
to light again as tapogra;^ic features by the removal of the weak 
etrata aloi^ one side of the fault .line, leaving the harder strata on 
the other side in relief; such scarps arc known as " fault-line scarps,** 
in distinction from the oiiginai fault scarps.*' They are peculiar 
in having their altitude dependent on the depth of revived erosion, 
instead of the amount of faulting, and they are sometimes topo- 
graphically reversed,'* in that the revived scarp overlooks a lowland 
worn on a weak formation in the upheaved fault-block. Another 
consequence of revived erosion is seen in the occurrence of great 
landslides, where the removal of weak (l^rmian) clays has sapped the 
face of the Vermilion Cliffs (Triassic sandstone), so that huge slices 
of the cliff face have slid down and forward a mile or two, all shattered 
into a confused tumult of forms for a score or more of miles along the 
cM base. 

Volcanic features occur in abundance in the Plateau province. 
Some of Ike high plateaus in the north ore capped with remnants of 
heavy lava ffows of early eruption. A group of large volcanoes 
occurs on the limestone platform south of the Grand Canyon, culmin- 
ating in Mt San Francisco (12,794 ft.), a moderately dissected cone, 
and associated with many more recent smaller cones and fresh- 
looking lava flows. Mt l^aylor in we.stcm New Mexico is of similar 
age, but here dissection seems to have advanced farther, probably 
because of the weaker nature of the underlying mcks, with the result 
of removing the smaller cones and exposing many lava conduits or 
pipes in the form of volcanic necks or buttes. The Hen^ Moun- 
tains in south-weetem Utah are peculiar in owing their relief to the 
doming or blistering up of the plateau strata by the underground 
intrusion of large Imdies or “ cisterns ** (laccolites) of lava, now more 
or less exposed by erosion. 

The lava plains of the Columbia basin are among the most extensive 
volcanic outpourings in the world. They cover 300,000 sq. m. 
or more in south-eastern Washington, eastern Oregon and south- 
western Idaho, and are known to be 4000 ft. deep in some river 
gorges. The lava con^etely buries the pre-existent land forms over 
most of its extent. The earlier supposition that these vast lava 
flows came chiefly from fissure eniptions has been made doubtful 
by the later discovery of flat-sloping volcanic cones from 
which much lava seems to have been poured out in a very liquid 
state. Some of the flows are still so young as to preserve their 
Booriaceous surface; here the shoreline ” of the lava contours 
evenly around the i^urs and enters, bay-like, into the valleys of the 
enclbshig mountains, occa.sionally isolating an outlying mass. Other 
parts of the lava flood are much older and have been more or less 
deformed and eroded. Thus the uplifted, dislocated and dissected 
lava sheets of the Yellowstone National Park in the Rocky Moun- 
tains on the east (about the headwaters of the Snake River) are 
associated with the older lavas of the Columbian plains. 

The Columbia River has entrenched itself in a canyon-like valley 
around the nortlieni and western side of the lava plains ; Snake River 
has cut a deeper canyon farther south-east where me plains are higher 
and has disclosed the many lava sheets which build up the plains, 
occasionally revealing a buried mountain in which the superposed 
river tans cut an even narrower canyon. One of the most remarkable 
features of thi.s province is seen in the temporary course taken by the 
Columbia River across the plains, while its canyon was obstruct^ by 
Plflistocene glaciers that came from the Cascade Mountains on the 
north-west. The river followed the temporary course long enough 
to erode a deep gorge, known as Grande Coulee," along part of 
itsleng^ 

The lava plains are treeless and for the most part too dry for 
agriculture; but they support many cattle and horses. Along parts 
of their eaatem border, where the rainfall is a little increased by the 
approach of the westerly winds to the Rocky Mountains, there is a 
belt of very deep, impalpably fine soil, supposed to be a dust deposit 
brought from the dnor parts of the plains farflier west; excellent 
crops of wheat are here raised. 

The large province of the Ba.sin ranges, an arid region throughout, 
oven though it reaches the sea in southern California, involves some 
. novel problems in its description. It is characterized 
TM BMBiM numerous disconnected mountain ranges trending 
north and south, from 30 to 100 m. in length, the higher 
ranges reaching altitudes of 8000 or 10,000 ft., separated 
by broad, intermont desert plains or basins at altitudes varying from 
sea-level (or a littie less) in the south-west, to 4000 or 3000 ft. farther 
inland. Many of the intermont plains — those chiefly in the north — 
tmpear to be heavily aggraded with mountain waste; while others — 
taese chiefly in the south-^are rock-floored and thinly veneered with 
alluvium. The origin of those loms is still in discussion; but the 
following interpretatton is nvell supported. The ranges are primarily 
the reeult of isalting and uplifting of large blocks of the earth^s 


crust. The structure of the region previous to faulting was deperip 
dent on long antecedent processes of accumulation and deformation, 
•and the suriacc of the region then was dependent on the amount 
of erosion suffered in the prcffaulting cycle. When the region was 
broken into fault blocks and the blocks were uplifted and tilted, the 
back slope of each block was a part of the previously eroded sunaoe 
and the face of the blodc was a surface of fracture ; the present form 
of the higher blocks is more or loss affected by erosion since faulting, 
while many of the lower blocks have been buried under the waste 
of the higher ones. In the north, where dislocations have invaded 
the field of the horizontal Columbian lavas, as in south-eastern 
Oregon and north-eastern California, the blocks are monoclinal in 
structure as well as in attitude ; here the amount of dissection is 
relatively moderate, for some of the fault faces are described as 
ravined but not yet deeply dissected; hence these dislocations appear 
to be of recent date, in western Utah and through most of Nevada 
many of the blocks exhibit deformed structures, involving folds and 
faults of relatively ancient (Jurassic) date; so ancient that the moun- 
tains then formed by the folding were worn down to the lowland 
stage of old age before the block-faulting occurred. When this 
old-mountain lowland was broken into blocks and the blocks were 
tilted, their attitude, but not their structure, was monoclinal; and in 
fliis new attitude they have been so maturely re-dissected in the new 
cycle of erosion upon which they have now entered as to have 
gained elal>oratcly carved forms in which the initial form of the 
uplifted blocks can hardly be perceived; yet at least some of them 
still retain along one side the highly significant feature of a relatively 
simple base-line, transecting hard and .soft structures alike, and thus 
indicating the faulted margin of a tilted block. Here the less 
uplifted blocks are now heavily aggraded with waste from the dis- 
sected ranges : the waste takes the form of huge alluvial fans, formed 
chiefly by occasional boulder-bearing floods from the mountains; 
each fan heads in a ravine at the mountain base, and becomes 
laterally confluent with adjacent fans as it stretches several miles 
forward with den^reasing slope and increasing fineness of material. 

In the southern part of the Basin Range province the ranges are 
well dissected and some of the intermont depressions have rock 
floors with gentle, centripetal slopes; hence it is suggested that the 
time since the last dislocation in this part of the province is relatively 
remote ; that erosion in the current cycle has here advanced much 
farther than in the central or northern parts of the province; and 
that, cither by outwash to the sea or by exportation of wind-borne 
dnst, the depressions — perhaps aggraded for a time in the earlier 
stages of the cycle — have now been so deeply worn down as to 
degrade the lower and weaker parts of the tilted blocks to an evenly 
sloping surface, leaving the higher and harder parts still in relief 
as residual ranges. If this be true, the southern district will furnish 
a good illustration of an advanced stage of the cycle of arid erosion, 
in which the exportation of waste from enclosed depressions by the 
wind has played an important part. In such case the washing of 
the centripetal sloi)es of the dq^ressions by occasional " sheet- 
floods " (widespreading sheets of turbid running water, supplied 
by heavy short-lived rains) has been efficient in keeping the rock 
floor at even ^ade toward a central basin, where the finest waste 
is collected while waiting to be removed by the winds. 

Only a small part of the Ba.sin Range province is drained to the 
sea. A few intermont areas in the north-west part of the province 
have outlet westward by Klamath River throu^i the Cascade range 
and by Pitt River (upper part of the .Sacramento) through the Sierra 
Nevada : a few basins in the south-east have outlet by the Rio 
Grande to the Gulf of Mexico; a much larger but still narrow medial 
area is drained south-westward by the Colorado to the head of the 
Gulf of California, where this large and very turbid river has formed 
an extensive delta, north of which the former head of the gulf \s 
now cut off from the sea and laid bare by evaporation as a plain 
below sea-level. It is here that an irrigation pn)ject, involving the 
diversion of some of the river water to the low plain, led to disaster 
in 1904, when the flooded river washed away the canal gates at the 
intake and overflowed the plain, drowning the newly established 
farms, compelling a railway to shift its track, and forming a lake 
(Satton Sea) wliich would require years of evaporation to remove 
(see Colorado River). Many streams descend from the ravines only 
to wither away on the desert basin floors before uniting in a trunk 
river along the axis of a depression; others succeed in uniting in the 
winter season, when evaporation is much reduced, and then their 
trunk flows for a few score miles, only to disappear by " sinking " 
(evaporating) farther on. A few of the large streams may, when in 
flooa, spreatl out in a temporary shallow sheet on a dead level of 
clay, or playa^ on a basin centre, but the sheet of water vanishes in 
the warm season and the stream shrinks far up its course; the 
absolutely barren clay floor of the playa, impassable when wet, 
becomes firm enough for crossing when dry. One ^of the south- 
western basins, with its floor below .sea- level, has a plain of salt in its 
centre. A few of the basins are occupied by lakes without outlet, 
of which Great Salt L^e (^.w.), in north-west Utah, is the largest. 
Several smaller lakes occur in the basins of western Nevada, next 
east of the Siena Nevada. During Pleistocene times all these 
lacustrine basins were occupied by lakes of much greater depth and 
larger size; the outlines of the eastern (Lake Bonneville) and the 
western (Lake Lahontan) water bodies are well recorded by shore fines 
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and deltas on the enclosing slopes^ hundreds of feet above the 
present lake surfaces ; the abandoned shore lines, as studied by G. K. 
Gilbert and J. C. Russell, have yielded evidence of past diniatic 
changes second in importance only to those of the Pleistoconc 
glaciated areas* The duration of the Pleistocene lakes was, however, 
brief as compared with the time since tlie dislocation of the faulted 
blocks, as is shown by the small dimensions of the lacustrine beaches 
compared to the great volume of the raviue>heading fans on which 
the beaches often lie. 

Strong mountain ranges follow the trend of the Pacific coast, 150 
or 200 m. inland. The Cascade range enters from Canada, trending 
- southward across the international boundary through 
’neRmeinc and Oregon to latitude 41"; the Sierra 

KMng§B, Nevada extends thence south-eastward through Cali- 
fornia to latitude 35 *. The lower coast ranges, nearer the ocean, 
continue a little farther southward than the Sierra Nevada, before 
giving way to that part of the Basin Range province which reaches 
the Pacihe in southernmost California. 

The Cascade range is in essence a maturely dissected highland, 
composed in part of upwarped Columbian lavas, in ])art of older 
rocks, and crowned with several dissected volcanoes, of which tlic 
chief are (beginning in the north) Mts Baker (10,827 fi-)* Rainier 
(14,526 ft.), Adams (12,470 ft) and Hood (11,225 ft.); the hrst 
three in Washington, the last in northern Oregon. These bear 
snowhelds and glaciers; wliile the dissected highlands, witii ridges 
of very irregular arrangement, arc everywheje sculptured in a fashion 
that strongly suggests the work of nunKJrous local Pleistocene 
glaciers as an important supplement to preglacial erosion. Lake 
Chelan, long and narrow, deep set between spurlcss ridges with 
hanging lateral vallevs, and evidently of glacial origin, ornaments 
one of the eastern valleys. 'I'he range is scjuarely transected by the 
Columbia River, which bears every appearance of antecedent origin ; 
the cascades in the river gorge arc caused by a sub- recent landslide 
of great she from the mountain walls. Klamath River, draining 
several lakes in the north-west part of the Basin Range province and 
traversing the Cascade range to the Pacific, is apparently also an 
antecedent river. 

The Cascade Mountains present a marked example of the effect 
of relief and aspect on rainfall; they rise across the path of the pre- 
vailing westerly winds not far inland from a great ocean; hcncc they 
receive an abundant rainfall (80 in. or more, annually) on the west- 
ward or windward slope, anci there they are heavily forested; but 
the rainfall is light on the eastward slope and the piedmont district 
is dry; hcncc the forests thin out on that side of the range and treeless 
lava plains follow next eastward. 

The Sierra Nevada may be described, in a very general way, as a 
great mountain block, largely composed of granite and deiormeil 
metamorphosed rocks, recluced to moderate relief in an earlier 
(Cretaceous and Tertiary ?) cycle of erosion, .sub-recently elevated 
with a slant to the west, and in this position sub^maturely dissected. 
The region was by no means a peneplain before its slanting uplift; 
its surface then was hilly and in the south mountainous; in its central 
and still more in its northern part it was overspread with lavas which 
flowed westward along the broad open valleys from many vents in 
the eastern part : near the northern end of the range, eruptions have 
continued in the present cycle, forming many cones and young lava 
flows. The tilting of the mountain mass was presumably hot a 
simple or a single movement; it was probably slow, for l^itt River 
(headwaters of the Sacramento) traverses the northern part of the 
range in antecedent fashion; the tilting involved the subdivision of 
the great block into smaller ones, in the northern half of the range at 
least; Lake Tahoe (altitude 6225 ft.) near the range crest is explained 
as occupying a depression between two block fragments; and farther 
north similar depressions now appear as aggraded highland 
meadows.*’ The tilting of the great block resulted in presenting a 
strong slope to the east, facing the deserts of the ^sin Range 
province and in large measure deterimning tlicir aridity ; and a long 
moderate slope to the west. The altitudes along the upraised edge 
of the block, or range crest, are approximately 5000 ft. 111 the north 
and 11,000 ft. in the .south. The mountains in the southern part 
of the block, wliich had been reduced to subdued forms in the former 
cycle of erosion, were 1hus given a conspicuous height, forming the 
” High Sierra," and greatly sharpened by revived erosion, normal 
and glacial. Jn this way Mt Whitney (14,898 ft.) came to be the 
highest summit in the United States (excluding Alaska). The dis- 
placement of the mountain block may still be in progres.s, for severe 
earthquakes have happened in the depression next east of the range; 
that of Owen’s valley in 1870 was strong enough to have been very 
destructive had there been anything in the desert valley to destroy. 
In the new altitude of the mountain mass, its steep eastern face has 
been deeply carved with short canyons; and on the western slope 
an excellent beginning of dissection has been made in the erosion 
of many narrow valleys, whose greatest depth lies between their 
headwaters which still flow on the highland surface, and their 
mouths at the low western base of the range. The highlands and 
uplands between the chief valleys are but moderately dissected; 
many small side streams still flow on the highland, and descend by 
steeply incised gorges to the valleys of the larger rivers. Some of the 
chief valleys are not cut in the floors of the old valleys of the former 
cycle, because the rivers were displaced from their former courses by 
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lava flows, which now stand up as table mountains. Glacial erosion 
has been potent in excavating great cirques and small rock-l>asins, 
especially among the higher southern surmounttng summits, 
many of which have l)Ocn thus somewhat reduced in height while 
gaining an Alpine sharpness of form ; some of the short and steep 
canyons in the eastern slope hiive been converted into typical glacial 
troughs, and huge moraines have been laid on the desert floor l)elow 
them* Some of the western valleys have also in part of their length 
been converted into U-sha])od troughs; the famous Vosemite Valley, 
fnoded in massive granite, with side cliffs 1000 or 2000 ft. in height, 
and the smaller Hctch-Hctchy Valley not far away, are regarded by 
some observers as owing their peculiar forms to glacial modifications 
of normal prcglacial valleys. 

The western slope of the Sierra Nevada btJars fine forests similar 
to those already described on the Cascade range, but of more open 
growth, and with the redwood cxchangtKl for groves of “ big trees " 
{Sequoia gigantea) of which the tallest examph^s reach 325 It. The 
liigher summits in the south are above the tree line and expose groat 
areas of bare rock : mountaineering is here a delightful summei: 
recreation, with camps in the highland forests and ascents to the 
lofty peaks, Gold occurs in quartz veins traversing various forma- 
tions (some as young as Jurassic), and also in gravels, which wore 
for the most part dopOwSited previous to the uplift of the Sierra 
*' block. Some of the gravels then occurred as piedmont deposits 
along the western border of the old mountains ; these gravels are now 
more or less disst‘cted by new-cut valleys, Other auriferous gravels 
arc buried under the^ upland lava flows, and arc now rc?ached by 
tunnels driven in beneath the rim t)£ the table mountains. The 
rcpute<l discovery of traces of early man in the lava-covcrcd gravels 
has not been authenticated. 

The northtirnmost part of the coast ranges, in Wa.shington, is often 
given independent rank as the Olympic range (Mt Olympus, 8150 
ft.); it is a picturesque mountain group, bearing snowficlds and 
glaciers, and suggestive of tire dome-like uplift of a previously 
worn-down mass; but it is now so maturely dissected as to n^ke the 
suggested origin uncertain. Farther south, fhrovigh Oregon and 
northern California, many members of the coast ranges restmiblc the 
Ciascades and the Sierra in oflering well-attested examples of the 
uplift of masses of disordered structure, that had been reduced to a 
tame surface by the erosion of an earlier cycle, and that arc now again 
more or less dissected. 

Several of the ranges ascend abruptly from the sea; their base is 
cut l)ack in high cliffs; the Sierra Santa Lucia, south of San Francisco, 
is a range of tliis kind; its seaward slope is almost uninhabitable. 
Elsewhere ngKlcratc rc-entrants between the rangc.s have a continuous 
beach, concave seaward ; such rc-entrants afford imperfect harbour- 
age for ves.sels; Monterey Hay is the most pronounced example of 
this kind. On still other parts of the coast a recent small elcvatory 
movement has exposed part of the former sea bottom in a narrow 
coastal plain, of which some typical harbourle.ss examples arc found 
in Oregon. Most of the recent movements appear to have been 
upward, for tlic coast presents few embay nxents such as would 
result from the depression and partial submergence of a dissected 
mountain range; but three important exceptions must be made to 
this rule. 

In the north, the Strait of Juan do I'uca and the intricately branch- 
ing waterways of Puget Sound between the Cascade and the Olympic 
ranges occupy trough-like depressions which were filled by exten.sive 
glaciers in Pleistocene times; and thus mark the beginning of the 
great stretch of fiorded coast which (jxtends northward to Alaska. 
The waterways here afford excellent harbours. The second impor- 
tant embayment is the estuary of the Columbia River; but the occur- 
rence of shoals at the mouth decreases the use that might otherwise 
be made of the river by ocean-going vessels. More important is 
San Francisco Bay, situated about midway on tlio Pacific coast of the 
United States, the result of a moderate depression whereby a trans- 
verse valley, formerly followed by Sacramento River Uirough the 
outermost of the Coast ranges, has been converted into a narrow 
strait — the " Golden Gate " — and a wider interment longitudinal 
valley has been flooded, forming the expan.sion of the inner iMy. 

The Coast range is heavily forested m the north, where rainfall is 
abundant in all .seasons; but its lower ranges and valleys have a 
scanty tree growth in the soutli, where the rainfall is very light ; here 
a hvo oak (Quercus agrifolia) is characteristic. The chief metalli- 
ferous deposits of the range arc of mercury at New Almaden, not far 
south of SsiTi Francisco. The o})en valleys between the spaced ranges 
oiler many tempting sites for settlement, but in the soutli irrigation 
is ncHidcd for cultivation. 

The belt of relative depression between the inner Pacific ranges and 
the Coast range is divided by the fine volcano Mt Shasta (14,380 
ft.) in northern California into unlike portions. To the north, the 
floor of the depression is for the most part above base-level, and hence 
is dissected by open valleys, partly longitudinal, partly transverse, 
among hills of moderate relief. This district was originally for the 
most part forested, but is now coming to be cleared. »nd farmed. 

South of Mt Shasta, the " Valley of Cauiomia ” is an admirable 
example 01 an aggraded intermont doprcseiar. about 401) m. long 
and from 30 to 76 m. wide. The floor of this depnession being below 
base- level, it has necessarily come to be the seat of the mountain 
waste brought down by the many streams fre^n the newly U|diited 
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Sierra Nevada on the east and the coast ranges on the we^it; each 
stream forms an alluvial fan of vcr>' gentle slope ; the fans all become 
laterally confluent, and incline very gently forward to meet in a 
nearly level axial belt, where the trunk rivers — the Sacramento from 
the north and the San Joaquin from the south-east — wander in 
braided courses ; their tendency to aggradation having been increased 
in the last half century by the gravels from gold washing ; their waters 
entering San Francisco Day. Kings River, rising in the high southern 
Sierra near Mt Whitney, has built its fan rather actively, and 
obstructed the discharge from the part of the valley next farther 
south, which has thus come to be overflowed by the shallow waters 
of Tulare Lake, of flat, reedy, uncertain borders. A little north of 
the centre 0/ the valley rises the Marysville Buttes, the remains of a 
maturely dissected volcano (2128 ft!). Elsewhere the floor of the 
valley is a featureless, treeless plain. (W. M. D.) 


II.— GkoloGv 


All the great systems of rock formations are represented in 
the United States, though close correlation with the systems 
of Europe is not always possible. The general geological 
column for the country is shown in the following table:'- 


Eras of Time. 
Groups of Systems. 


OSLltlO^OlC • V ■ 


Present. 

Pleistocene. 

Pliocene. 

Miocene. 

Oligocenc. 

Eocene. 


Periods of Time. 
Systems of Rocks. 


Mesozoic 


Transition {Arapahoe and Denver formations), 
f Upper Cretaceous. 

Widespread unconformity. 
Comanchean (Lower Cretaceous). 

Birassic. 

.Triassic. 


Palaeozoic 


f Permian. 

Coal Measures, or Pennsylvanian, 

Widespread unconformity. 
Suhearboniferous, or Mississippian. 
■ Devonian. 

Silurian. 


Widespread unconformity 
Ordovician. 

Cambrian. 

Great unconformity. 
Kev'ccnawan. 


Proterozoic 


Widespread unconformity. 
Upper Huronian. 

Widespread unconformity. 
Middle Huronian. 


Archeozoic 


Widespread unconformity. 
i. Lower Huronian. 

Great unconformity. 

Great Granitoid Series (intru- 
sive in the main, Laurentian). 
Great Schist Scries (Mona, 
Kitchi, Keewatin, Quinnissec; 
Lower Huronian of some 
authors). 


'j Archean 


Archeozoic (Archean) Group. — ^The oldest group of rocks, called the 
Archean. was formerly looked upon, at least in a tentative way, as 
the original crust of the earth or its dowmward extension, much 
altered by the processes of metamori)hism. This view of its origin 
is now known not to be applicable to the Archean as a whole, since 
this system contains some metamorphosed sedimentary rocks. In 
other words, if there was such a thing as an original cnist, which 
may Ik* looked u|>on as an open quesstion, the Archean. as now defined, 
docs not appear to represent it. The meta-sedimentary rocks of the 
Archean include metamorphosed limestone, and schists which carry 
carbonaceous matter in the form of graphite. The marlflc and 
graphite, as well as some other indirect evidence of life less susceptible 
of brief .statement, have l>ecn thought by many geologists sufficient 
to warrant the inference that life existed before the close of the 
era when the Archean rocks were formed. Hence the era of their 
formation is called the Archeozoic era. 

Most of the Archean rocks fall into one or the other of two great 
series, a schistose series and a granitoid series, the latter being in large 
part intrusive in the former. The rocks of the granitoid scries appear 
as great masses in the schist series, and in some places form great 
protruding bosses. They were formerly regarded as older than the 
schists and were designated on this account primitive,” ” funda- 
mental,” &c. The)r«|iavc also been called Laurentian, a name which 
is still .sometimes a|^lied to them. 

Nearly all known sorts of schist arc represented in the schistose 
part of the system. Most of them are the metamorphic products of 


igneous rocks, among which extru.sive rocks, many of them pyro- 
clastic, predominate. Metamorphosed sedimentary rocks are widely 
distributed in the schistose series, but they arc distinctly subordinate 
to the meta-igneous rocks, and they are so highly metamorphic that 
stratigraphic methods are not usually applicable to them. In some 
areas, indeed, it is difficult to .say 'whether the schists arc meta- 
sedimentary or meta-igneous. The likeness of the Archean of one 
part of tlie country to that of another is one of its striking features. 

The Archean appears at the surface in many parts of the United 
States, and in still larger areas north of the national boundary. It 
appears in the cores of some of the western mountains, in some of the 
deep canyons of the west, as in the Grand Canyon of the Colorado in 
northern Arizona, and over considerable areas in northern Wisconsin 
and Minnesota, in New England and the piedmont plateau east of 
the Appalachian Mountains, and in a few other situations, Where- 
ever it comes to the surface it comes up from beneath younger rocks 
which are, as a rule, less metamorphic. By means of deep :.)orings 
it is known at many points where it docs not appear at the surface, 
and is believed to be universal beneath younger systems. 

Locally the Archean contains iron ore, as in the Vermilion district 
of northern Minnesota, and at some points in Ontario. The ore is 
mostly in the form of haematite. 

Proterozoic (Al^onkian) Systems. — The Proterozoic group of rocks 
(called also Algonkian) includes all formations younger than the 
Archean and older than the Palaeozoic rocks. The term Archean 
was formerly proposed to include thtfse rocks, as well as those now 
called Archean, but the subdivision here recognized has come to be 
widely approved. 

The Proterozoic formations have a wide distribution. They 
appear at the surface adjacent to most of the outcrops of the Archcan, 
and in some* othcT places. In many localities the two groups liavc 
not been separated. In some places this is because the regions where 
they occur have not been carefully studied since the .subdivision into 
Archeozoic and Proterozoic was made, and in others because of the 
inherent difliciilty of sejiaration, as where the Proterozoic rocks 
arc highly metamorphosed. On the whole, the Proterozoic rocks 
are predominantly sedimentary and snbordinately igneous. Locally 
both th(? sedimentary and igneous parts of the group have been 
highly metamorphosed ; but as a rule the alteration of the sedimentary 
portions has not gone so far that stratigraphic methods arc in- 
applical)le to them, though in some places detailed study is necessary 
to make out th(*ir structure. 

The Proterozoic formations are unconformablc on the Archean 
in most places where their relations arc known. The unconformity 
Ix^twccn these groups is therefore widespread, probably more so than 
any later unconformity. Not only is it extensive in area, but the 
stratigraphic break is very great, as shown by (i) the excess of 
mctamorpliism of the lower ^oup as compared with the iijiper, and 
(2) the amount of erosion suifered by the older group before tne depo- 
sition of the young(*r. The first of these diflerences between the two 
systems is significant of the dynamic changes suffered by the Archcan 
before the beginning of that part of the Proterozoic era represented 
by known formations. The extent of the unconformity is usually 
significant of the geographic changes of the interval unrecorded by 
known Proterozoic rocks. 

The Proterozoic formations have been studied in detail in few 
great areas. One of these Is about Lake Superior, where the forma- 
tions have attracted attention on account of the abundant iron ore 
which they contain. Four major subdivisions or systems of the 
group have been recognized in this region, as shown in the preceding 
table. These systems are separated one from another by uncon- 
formities in most places, ana the lower systems, as a rule, have 
suffered a greater degree of mctamori>hism than the upper ones, 
though this is not to be looked upon as a hard and fast rule. The 
commoner sorts of rock in the several Huronian systems arc quartzite 
and slate (ranging from shale to schist) ; but limestone is not wanting, 
and igneous rocks, both intrusive and extrusive, some metamori^hic 
and some not, abound. Iron ore occurs in the sedimentary part of 
the Huronian, especially in Minnesota, Michigan, Wisconsin and 
parts of Canada. The ore is chiefly haematite, and has been de- 
veloped from antecedent ferruginous sedimentary deposits, through 
concentration and purification by ground water. 

The lower part of the Kewcenawan system consists of a great 
.succession of lava flows, of prodigious thickness. This portion of 
the system is overlain by thick beds of sedimentary rock, mostly 
conglomerate and sandstone, derived from the igneous rocks beneath. 
A few geologists regard the sedimentary rocks here cla.ssed as 
Kewcenawan as Palaeozoic; but they have yi^ded no fo.ssils, and are 
unconformablc beneath the Upper Cambrian, which is the oldest 
sedimentary formation of the region which bears fossils. The 
aggregate thickness of the Proterozoic systems in the Lake Superior 
region is several miles, as usually computed, but there are obvious 
difficulties in determining the thickness of such great systems, 
especially when they are much mt'tamorphosed. The copper of 
the Lalce Superior region is in the Kewcenawan system, chiefly in 
its sedimentary and amygdaloidal parts. 

The Proterozoic formations in otlier parts of the continent cannot 
be correlated in detail with those of the Lake Superior region. The 
number of systems is not everywhere the same, nor are they every* 
where alike,’ and their definite correlation with one another is not 
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posfuble now, and may never be. The Proterozoic formations have 
yielded a few fossils in several places, especially Montana and 
northern Arizona; but they are so imperfect, their numbers, whether 
of individuals or of species, are so small, and the localities where they 
occur so few, that they arc of little service in correlation throughout 
the United States. The carbon- bearing shales, slates and schists, and 
the limestone, are indications that life was relatively abundant, even 
though but few fossils are preserved. Among the known fossils arc 
vermes, Crustacea and probably brachiopods and pteropods. 

The character of the sediments of the Proterozoic is such as to 
show that mature weathering affected the older rucks before their 
material was worked over into the Proterozoic formations. This 
mature weathering, resulting in the relatively complete separation 
of the quartz from the kaolin, and both from the calcium car- 
bonate and other basic materials, implies conditions of rock decay 
comparable to those of the present time. 

In all but a few places where their relations are known, the Protero- 
zoic rocks are unconformablc beneath the Palaeozoic. Where 
conformity exists^ the separation is made on the basis of fossils, 
it having been agreed that the oldest rocks carrying the Olcncllus 
fauna are to be regarded as the base of the Cambrian system. 

The Palaeozoic and later formations arc usually less altered. 


12,000 ft. in eastern New York, and almost as much in the southern 
Appalachian Mountains (Georgia and Alabama): but its average 
thickness is much less. In Wisconsin, where the Upper Cambrian only 
is present, the thickness is about zooo ft. The greater thickness in 
the east appears to be due in part to the fact that an extensive area 
of land, A ppalachia, lay east of the site of the Appalachian Mountains 
throughout the Palaeozoic era, and (]uantities of sediment from it 
were accumulated where these mountains were to arise later. The 
greatness of the thickness, as it has been measured, is also due in 
part to the oblique position in which the beds of sediment were 
originally deposited. 

The Cambrian formations have not been notably metamoq)hOwSed, 
except in a few regions where dynamic metamorphism has been 
effective. The system is without any notable amount of igneous 
rock. As in other parts of the world, the system here contains 
abundant fossils, among which trilobites, brachio])ods and worms 
are the most abundant. The range of forms, however, is great. 

Ordovician System , — The succeeding Ordovician (Lower Silurian) 
system of rocks is closely connected with the Cambrian, geographi- 
cally, stratigraphically and faunally. Its distribution is much 
the same as that of the Upper Cambrian, with which it is conform- 
able in many places. The Ordovician system contaijia much more 



more accessible, and better known than the Proterozoic and limestone, and therefore much less clastic rock, than the Cambrian, 
Archeozoic, and w^ill be taken up by systems. pointing to clearer seas in which life abounded. The succession 

Cambrian System . — The lower part of Ibe Cambrian system, of beds in New York has become a sort of standard with which 
characterized by the Olencllus fauna, is restricted to the borders of the system in other parts of the United States has been compared, 
the continent, where it rests on the older rocks unconformably in The succession of formations in that state is as follows : — 
most places, The middle part of the system, characterized by' the 
Paradoxides fauna, is ■^)mewhat more widespread, resting on the 
lower part conform abl> but overlapping it, especially in the south 
and west. The upper part of the system, carrying the Dicello- 
cephalus fauna, is very much more extensive ; it is indeed one of 
the most widespread scries of rocks on the continent. The lower, Ordovician . 
middle and upper ])arts of the system all contain marine fossils. 

This being the case, the distribution of the several divisions indicates 
that progressive submergence of the United States was in progress 
during the period, and that most of the country was covered by the 
sea before its close. 

The system is composed chiefly of clastic rocks, and their composi- The classification in the right-hand column of this table is not 
tion and structure show that the water in which they were deposited applicable in detail to regions remote from New York, 
was shallow. In the interior, the upper part of the system, the There is in some places an unconformity between the Kichmond 
Potsdam sandstone, is generally arenaceous. It is well exposed beds (or their equivalent) and underlying formations, and this 
in New York, Wisconsin, Missouri and elsewhere, about the out- unconformity, together with certain palaeontological considerations, 
crops of older rocks. The system is also exposed in many of the has raised the question whether the uppermost part of the system, 
ivcfftem mountains or about their borders, especially about those as outlined above, should not be classed as Silurian (Upper Silurian), 
the cores of which are of Archean or Proterozoic rock. Over the interior the strata are nearly horizontal, but in the mountain 

The thickness of the system has been estimated at 10,000 to regions of the east and west, as well as in the mountains of Ark^sas 


( Kichmonci beds (in Ohio 
and Indiana). 

Ixirraine beds. 

Utica shales. 

Mohawkian) j limestone. 

ortevid«. (0, 


Canadian) 


< Beekmantown limestone. 
\ ( B= Calciferous). 
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and Oklahoma, they are tilted and folded, and locally much meta- 
jnoxphosed. The outcrops of the system appear for the most part 
in close association with the outcrops of the Cambrian system, but 
the system appears in a few places where the Cambrian does not, 
as in southern Ohio and central Tennessee. The thickness of the 
system varies from point to point, being greatest in the Appalachian 
Mountains, and much less in the interior. 

The oil and gas of Ohio and eastern Indiana come from the middle 
portion of the Ordovician system. So also do the lead and zinc of 
soutli-western Wisconsin and the adj^ent parts of Iowa and Illinois. 
The lead of south-eaKtern Missouri comes from about the same 
horizon. 

The fossils of the Ordovician system show that life made great 
progress during tiic period, in numbers both of individuals and of 
species, The life, like that of the later Cambrian, was singuiariy 
cosmopolitan, being in contrast with the provincial character of the 
life of the earlier Cambrian and of the early (Uppm) Silurian which 
followed. Beside the expansion of types which abounded in the 
Cambrian, vertebrate remains (Ashes) are found in the Ordovician. 
So, also, are tlic first relies of insects. The departure of the 
Ordovician lifci from that of the Cambrian was perhaps most pro* 
Dounced in the great development uf the molluscs and ciinoids 
(including cystoids), but corals were also abundant for the first 
time, and graptolites came into prominence. 

Silurian System . — The Silurian system is much less widely 
distributed than the Ordovician. Tliis and other corroborative 
facts imply a widespread emergence of land at the close of the Ordo- 
vician period. As a result of this emergence the stratigraphic break 
between the Ordovician and the Silurian is one of the greatest in the 
whole Palaeozoic group. 

The classification of the system in New York is as follows : — 


Silurian 


Cayugan (Nco- or 
Upper Silurian) 


Niai^aran (Meso- or 
Middle Silurian) 

Oswegan (Palaeo- or 
X-ower Silurian) 


( Manlius limestone. 
Rondout waterlimc. 
Cobleskill limestone. 
Salina beds. 

/'Guelph dolomite. 

J Lockjiort limestone. 

I Rochester shale. 

V Clinton beds. 

/^Medina sandstone. 

-j Oneida conglomerate. 
( Shawangunk grit. 


The lower part of this system is chiefly clastic, and is known only 
in the eastern part of the continent, the middle portion contains 
much limestone, generally known as the Niagara limestone, and is 
much more widespread than the lower, being found very generally 
over the eastern interior, as far west as the Mississippi and in places 
somewhat beyond. The Niagara limestone contains the olde.st 
known coral reefs of the continent. They occur in eastern Wisconsin 
and at other points farther east and south. It is over tliis limestone 
tliat the Niagara falls in the world-famous cataract. One memlier 
of the middle division of the system (Clinton beds) contains much 
iron ore, especially in the Appiilacliian Mountain region. The ore 
is extensively worked at some points, as at Birmingham, Alabama. 
The upper part of the system is more restricted than the middle, and 
includes the salt-bearing series of New York, Ohio and Pennsylvania, 
with its peculiar fauna. It is difficult to see how salt could have 
originated in this region except under conditions very different 
climatically from those of the present time. 

In the interior the thickness of the system is less than looo ft. in 
many places, but in and near the Ajipalachian Mountains its thick- 
ness is much greater — more than five times as great if the maximum 
thicknesses of all formations be made the basis of calculation, in 
tlie Great Plains and farther west the Silurian has little known 
representation. Either this part of the continent was largely land 
at this time, or the Silurian formations hero have been worn away 
or remain undifferentiated. Rooks of Silurian age, however, are 
known at some points in Arizona, Nevada and southern California. 

Corals, echinoderms, brachio):^.s and all groups of molluscs 
aliounded. Graptolites had declined notably as compared with the 
Ordovician, and the trilobrtcs passed their climax before the end of 
the period. Certain other remarkable Crustacea, however, had made 
their appearance, especiidly in connexion witli the Salina series of 
the east. 

There are numerous outliers ©f the Silurian north of the United 
States, even up to the Arctic regions. Those outliers have a common 
fauna, which is closely related to that of the interior of the United 
States. They give some clue to the amount of erosion which the 
system has suncred, and al.so afford a clue to the route by which 
the animals whose fossils are found in the l 'nit<?d States 'entered 
this country. Thus, the Niagara fauna of tlie interior of the United | 
States has striking resemblances to the mid-Silurian faunas of Sweden 
and Great Britain. It seems probable, therefore, that marine 
animals found migratory conditions between these regions, probably 
by wav of northern islands. The fauna of the Appalachian region 
is far less like that of Europe, and indicates but slight connexion 
with the fauna of the interior. Both the earlier and the later parts 
of 'Ae Silurian period seem to have been times when physical con- 
ditions were suon as to favour the development of provincial faunas, 


while during tiie more widespread submergence of the middle 
Silurian the fauna was more cosmopolitan. 

Devonian System.-^The Devonian system appears in some parts 
of New England, throughout most of the Appalachian region, over 
much of the eastern interior from New York to the Missouri River, 
in Oklahoma, and perhaps in Texas. It is absent from the ^eat 
Plains, so far as now known, and is not generally present in the 
Rocky Mountains, though somewhat widespread between them and 
the western coast. As a whole, the .system is more widespread than 
the Silurian, though not so widespread as the Ordovician. As in 
the case of the Ordovician and the Silurian, the New York section 
has become a standard with which the sy.stem in other parts of the 
country is commonly compared. This section is as follows ; — 


Upper 

Devonian 


Devonian ,-{ 


Middle 

Devonian 


Lower 

Devonian 


^ C!hautauquan-Chemung (including Cat* 

/ Portage beds. 

. i Genesee shale, 

(Tully limestone. 

( Hamilton shale. 

• \Marcellus shale, 
r Onondaga (Corni|erous 
I limestone), 

* j Schoharie grit. 
lEsopus grit. 

. Oriskany beds. 

( Kingston beds, 

Becraft limestone. 
New Scotland beds. 
Coeymans limestone. 


Scnecan 


{ Brian . . 

Ulstcrian • 
( Oriskanian 


^ The formations most widely recognized are the HclderbtTg lime- 
' stone, tlie Onondaga limestone and the Hamilton shale. 

The Catskill sandstone, found chiefly in the Catskill Mountain 
region of New York, is one of the distinctive formations of tlie 
system. It has some similarity to the Old Red Sandstone of Great 
Britain, In part, at least, it is equivalent in time of origin to the 
Chemung formation ; but the latter is of marine origin, while the 
Catskill formation appears to be of terrestrial origin. 

No other system of the United States brings out more clearly the 
value of palaeontology to palaeogeography. The faunas of the 
early Devonian seem to have entered what is now the interior of the 
United States from the mid-Atlantic coast. The Onondaga fauna 
which succeeded appears to have resulted from the commingling 
of the resident lower Devonian fauna with new emigrants from 
Europe by way of the Arctic regions. The Hamilton fauna which 
followed represents the admixture of the resident Onondaga fauna 
with new types which are thought to have come from South America, 
showing that faunal connexion.s for marine life had been made be- 
tween the interior of the United States and the lands south of the 
("aribbean Sea. a connexion of which, before this time, there was no 
evidence. The late Devonian fauna of the interior represents the 
commingling of the Hamilton fauna of the eastern interior with new 
emigrants from the north-west, a union which was not effected until 
toward the close of the period. 

Like the earlier Palaeozoic systems, tlic Devonian attains its 
greatest known thickness in the Appalachian Mountains, where 
sediments from the lands of pre-Cambrian rock to the east accumu- 
lated in quantity. Here clastic rocks predominate, while limestone 
is more abundant in the interior. If the maximum thicknesses of all 
Devonian formations be added together, the total for the system is as 
much as 1 5,000 ft. ; but such a thickness is not found in any one place. 

The Devonian system yiedds much oil and gas in western Penn- 
sylvania, south-western New York, West Virginia and Ontario; 
and some of the Devonian beds in Tennessee yield phosphates of 
commercial value. The Hamilton formation yields much flagstone. 

Among the more Important features of the marine life of the 
period were (1) the great development of the molluscs, especially of 
cephalopods; (2) the abundance of large brachiopods; (3) the aberrant 
tendencies of the trilobites; (4) the profusion of corals; and (5) the 
abundance, size and peculiar forms of the fishes. The life of the land 
waters was also noteworthy, especially for the great deployment of 
what may be called the cmstacean-ostracodcrmo-vertebrate group. 
The Crustacea were represented by ourypterids, the ostracoderms 
l>y numerous strange, vertebrate-like forms (Cephalaspis, Cyathaspis, 
Trematopsis, Dothnolepis, &c.), and the vertebrates by a great 
variety of fishes. The land life of the period is represented 
more fully among the fossils than that of any preceding period. 
Gymnosperms were the highest types of plants. 

The Devonian system is not .set off from the Mississippian by any 
marked break. On the other hand, the one system merges into the 
other, so that the plane of separation is often indistinct. 

Mississippian System . — ^The Mississippian system was formerly 
regarded as a part of the Carboniferous, and was described under the 
name of Lower Carboniferous, or Subcarboniferous, without the rank 
of a system. This older classification, which ha.s little support 
except that which is traditional, is still adhered to by many geolo- 
gists; but tlK! fact seems to be that the system is set off from the 
^nnsylvanian (Upper Carboniferous) more sharply than the 
Cambrian is from the Ordovician, the Silurian from the 2 >ev«aiaDi 
or the Devonian from the Missisrippian. 
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The system is well developed in llic Mississippi Basin, whence its 
fxame. Its iormations are much more widespread than those of any 
other system since the Ordovician. They appear at the surface 
in great areas in the interior, in the south-west and about many of 
the western mountains. In many places in the west they rest on 
what appear to be Ordovician beds, but without unconformity. The 
explanation of the apparent conformity of the strata from the 
Cambrian to the Pennsylvanian in sonic parts of the west, with no 
fossils dining with certainty any horiton between the Ordovician 
and the Mississippian, is one of the open problems in the geology of 
the United States. 

The subdivision of the system for various regions in the eastern 
part of the United States is as follows : — 
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Mississippi River States. 

Ohio. 

Pennsylvania. 

Maryland. | 

4. Kaskaskia or Chester 
3. St Louis 

2, Osage or Augusta (in- 
cluding the Bur- ; 
lington, Keokuk j 
and Warsaw) i 

7. Maxville 

C). Logan 

5. Black Hand 
’ 4. Cuyahoga 

3. Simbiiry 

2. Berea ^t 

2. Mauch Chunk 

3. Mauch Chunk 

2. Greenbrier 

I. Kinderhook or* Chou - 1 
! tcaii 

I. Bedford 

I. Pocono 

I. Pocono. j 


In tlie interior the Kinderhook series has a distribution similar 
to that of tile Devonian; the Osage seiies is more widespread, 
pointing to progressive submergence; and the St Louis in still more 
extensive. This epoch, indeed,' is the ejmeh of maximum submer^ 
gence during the period, and the maximum since the Ordovician. 
Before its close the sea of the Great Basin which had persisted since 
the Devonian was connected with the shallow sea which covered 
much of the interior of the United States. The fourth series, the 
Kaskaskia or Chester, is more restricted, and points to the coming 
emergence of a large part of the United States. In the Mississippi 
Basin the larger part of the system is of limestone, though there is 
some chistic material in both its basal and its upper parts. In 
Ohio the system contains much clastic rock, and in Pennsylvania 
little else. The Mauch Chunk serie.s (shale and sandstone) is now 
believed to be largely of terrestrial origin. 

The system ranges in thickness from nearly 500<i ft. maximum in 
Pennsylvania to I'^oo ft. in the vicinity of the Mississippi River. 
In West Virginia some 2000 ft. of limestone are assigned to this 
system. The xinc and lead of the Joplin district of Missouri are in 
the limestone of this system, and the corresponding limestone in 
some parts of Colorado, as at Leadville, is one of tlie horizons of 
rich ore. 

The end of the period was marked by the widespread emergence 
of the continent, and parts of it were never again submerged, so for 
as is known. Certainly there is no younger marine formation of 
comparable extent in tlie continent. When deposition was renewed 
in the interior of the continent, the formations laid down were largely 
non-marine, and, over great areas, they rest upon the Mississippian 
unconforxnably. 

From the conditions outlined it is readily inferred that the faunas 
of the system were cosmopolitan. All types of life to which shallow, 
clear sca-water was congenial appear to have alxmiided in the 
interior. It was perhaps at this time that the crinoids, as a class, 
reached their climax, and most forms of limc-carbonate-secreting 
life seem to have thriven. Where the seas were less clear, as in 
Ohio, the conditions are reflected in the character of tlio fossils. 
Marine fishes had made great progress before the close of the period. 
Amphibia appeared before its close, and plant life was abundant 
and varied, though the types were not greatly in advance of those of 
the Devonian. The time of such widespread submergence was 
hardly the time for the great development of land vegetation. 

Pennsylvanian System . — ^Thc Pennsylvanian or UrnKT Carboni- 
ferous system overlies the Mississippian unconformabiy over a large 
part of the United States. In the eastern half of the country the 
system consists of shales and sandstones chiefly, but there is some 
limestone, and coal enOllh to be of great importance economically, 
though it makes but a sir^ll part of the system quantitati\'’ely. The 
larger part of the system in this part of the country is not of marine 
origin; yet the sea had access to parts of the interior more than once, 
as shown by the marine fossils in some of the lieds. The dominantly 
terrestrial formations of the eastern half of the country are in con- 
trast with the marine formations of the west. The line separating 
the two phases of the system is a little east of the looth meridian. 
West of the Mississippi the Coal Measures are subdivided into two 
series, the Dcs Moines below and the Missouri above. In the eastern 
part of the country (Pennsylvania, Ohio, <S:c.) the system is divided 
into four principal parts : — 

f 4. Monongahela formation (or 
Productive Coal Measures. 

, Conemaugh formation (or 
-I Barren Coal Measures. 

2. Allegheny formation (or 
I Pi^uctive Coal Measures. 

1 1. Pottsville formation (or series). 


Pennsylvanian . 


.serie.s)— Upper 
series) ^Lower 
scries) — Lower 


The Pottsville formation is chiefly clastic, and oorresponds roughly 
to the Millstone C*rit of England. The AUe^^heny and Mononga- 
hela series contain most of the coal, though it is not wanting in the 
other subdivisions of the system. Productive oOal beds are found 
in five principal fields. These arc (i) the Anthracite field in eastern 
Pennsylvania, nearly 500 sq. m, in extent; (2) the Appalachian 
field, having an area of about 71,000 sq. ra (75 % Inung pro- 
ductive), and extending from Pennsylvania to Alabama; (3) the 
northern interior field, covering an area of about 11,000 ra. m. 
in southern Michigan; (4) the eastern interior Held in Indiana, 
Illinois and Kentucky, with an area of about |^8.ooo sc]. m. 
(55 % bei^ productive) ; and (5) the western interior and south- 
western field, some 94,000 sq. ni. in extent, reaching from 
Iowa on the north to Texas on the south. There 
is also a coalfield in Nova Scotia and New Brunswick, 
about 18,000 sq, m. in extent. Some of the well-known 
beds of coal are known to be continuous for several 
thousands of square miles. 

Unlike the older systems of the Palaeozoic, the 
Pennsylvanian system has not its maximum thickness 
in the* Appalacliian Mountains, but in Arkcinsas, in a 
region which was probably adjacent to high lands at 
that time. These lands perhaps lay in the present 
f)osition of the Ouachita Mountains. 

The close of the Pennsylvanian period was markcvl by 

the beginning of profound changes, cliangcs in geography 
and climate, anditherefore changes in tlie amount and habitat of life, 
and in the sites of erosion and .sedimentation. One of the great changes 
of this time was the beginning of the development of the Appalachian 
Mountain system. The site of tliese mountains had been, for tiic 
most }>art, an area of deposition throughout the Palaeozoic era, and 
the l)<)dy of sediments which had gathered here at the western base 
of Appalachia, by the close of the i^euxisylvanian period, was very 
great. At this time tliese sediments, together with some of Ajipa- 
lachia itself, began to l>e folded up into tlie Appalachian Mountains, 
These mountains liave since been worn down, so that, in spite of 
their subseciueiit periods of growth, their height is not great. 

The chief interest of the palaeontology of this system is in the 
plants, which ivere very like those of the Coal Measures of other parts 
of the earth and showed a high development of forms that are now 
degenurate. Among laud animals the amphibia had great develop- 
ment at this time. So also had insects and some other forms of 
land life. 

Permian Period . Permian system appears in smaller areas 
in the United States than any o'tlier Palaeozoic system. Hie 
" Ujiper Barren Coal Measnrijs " of some parts of the east (Ohio, 
i^ennsylvania, &c.) are now classed as Permian on tlic basis of 
their fossil plants. They represent but a part of the Permian 
period, and are commonly described under the name of the Dunkard 
scries. 

The system has much more considerable development west of the 
Mississippi tha-n oast of it, especially in Texas, Kansas, Nebraska and 
beyond. Some of the I^rmian beds of this region are marine, while 
others are of terrestrial origin. In this part of the country the 
Permian beds are largely rod sandstone, often .saliferous and gypsi- 
ferous. They are distinguished with difficulty from the succeeefing 
Triassic, for the beds have very few fossils. The system has its 
maximum known thickness in Texas, whore it is said to be 7000 ft. in 
maximum thickness. West of the Kocky Mountains the Permian has 
not been very generally scTjarated from overlying and underlying 
formations, though it haa been differentiated in a few places, as in 
south-^western Colorado and in some parts of Arizona. Perhaps the 
most remarkable feature of the palaeontology of the system is its 
paucity of fossils, especially in those parts of the system, such as 
the Red Beds, which arc of terrestrial origin. 

In the United States no direct evidence has been found of the low 
temperature which brought about glaciation in many other parts of 
tho earth during this period. Salt and gypsum deposits, and other 
features of the Permian beds, together with the fewness of fossils, 
indicate that the climate of the Permian was notably arid in many 
regions. 

Triassic Syslem . — This system has but limited representation in the 
eastern part of the United States, being known only east of the 
Appalachian Mountains in an area which was land throughout most 
of the I^laeozoic era, V)ut which was deformed when iic eastern 
mountains were developed at the close of the I^aoozoic. In the 
troughs formed in its surface during this time of deformation, sedi- 
ments of great thickness accumulated during the Triassic iwriod. 
These scrlimeirts are now mostly in tho form of red sandstone and 
shale, with conglomerate, black shale and coal in some places. 
These rocks do not represent the whole of the }>eriod. They are 
often known as the Newark series, and soem to be chiefly. If not 
wholly, of terre-strial origin. The sedimentary rock.s are affected 
by many dikes and sheets of igneous rock, some of the latter being 
extrusive and some intrusive. The strata are now tilted and much 
faulted, though but little folded. In the western plains and in the 
westcirn mountains the Triassic is not clearly separated from the 
Permian in most ])laces. So far as the system is differentiated, it is 
a part of the Red Beds of that region. The tendency of recent years 
has been to refer more and more of these beds to the Permian. The 
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Triassic sjrstem is well developed on the Pacific coast, where its strata 
arc of nuirinu origin, and they extend inland to the Great Basin 
region. 

The climate of the period, at least in its earlier part, seems to have 
been arid like that of the Permian, as indicated both by the paucity 
of fossils and by the cliaractcr of the sediments. The salt and gypsum 
constitute a positive argument for aridity. The character of some 
of the conglomerate of the Newark series of the east, and the 
widespread redness of the beds, so far as it is original, also point to 
aridity. 

As in other parts of the earth, the Triassic was the age of gymno- 
sperms, which were represented by diverse types. Reptiles were the 
dominant form of animals, and land reptiles (dinosaurs) gained over 
their aquatic allies, 

Jurassic System . — ^This system is not known with certainty in the 
eastern half of the United States, though there are some beds on the 
mid' Atlantic coast, along the inland border of the coastal plain, 
which have been thought by some, on the basis of their reptilian 
fossils, to be Jurassic. The lower and middle parts of the system 
are but doubtfully represented in the western interior. If present, 
they form a part of the Red Heds of that region. On the Pacific coast 
marine Jurassic beds reach in from the Pacific to about the same 
distance as the Triassic system. The Upi)er Jurassic formations are 
much more widely distributed. During the later part of the period 
the sea found entrance at some point north of the United States to a 
great area in the western part of the continent, developing a bay which 
extended far down into the United States from Canada. In this 
great bay formations of marine origin were laid down. At the 
same time marine sedimentation was continued on the Pacific coast, 
but the faunas of the west coast and the interior bay arc notably 
unlike, the latter being more like that of the coast north of the 
United States. This is the reason for the belief that the bay which 
extended into the United States had its connexion with the sea north 
of the United States. 

The Jurassic faunas of the United States were akin to those of 
other continents. The great development of reptiles and cephalo- 
pods was among the notable features. At the close of the period 
there were considerable deformations in the west. The first notable 
folding of the Sierras that has been definitely determined dates from 
this time, and many other mountains of the west were begun or 
rejuvenated. The close of the period, too, saw the exclusion of the 
sea from the Pacific coast east of the Sierras, and the disappearance, 
so far as the United States is concerned, of the great north-western 
bay of the late Jurassic. Before the close of the period, the aridity 
which had obtained during the Permian, and at least a part of the 
Triassic, seems to have disappeared. 

Comanckean System . — This system was formerly classed as the 
lower part of the Cretaceous, but there arc strong reasons for regard- 
ing it as a separate sy.stem. Its distribution is very different from 
that of the XJpper Cretaceous, and there is a great and widespread 
unconformity octween them. The faunas, too, arc very unlike. 
The Comanchean formations are found (i) on the inland border of 
the coastal plain of the Atlantic (Potomac series) and Gulf coasts 
(Tuscaloosa series at the east and Comanchean at the west) ; (2) along 
the we.stem margin of the Great Plains and in the adjacent moun- 
tains; and (3) along the Pacific coast we.st of the Sierras. In the 
first two of these positions the formations show by their fossils that 
they are of terrestrial origin in some places, and partly of terrestrial 
and partly of marine origin in others. In the coastal plain the 
Comanchean beds arc generally not cemented, but consist of gravel, 
sand and clay, occupying the nearly horizontal position in which they 
were originally depo.sited. Much plastic clay and sand are derived 
from them. In Texas, whence the name *' Comanchean comes, and 
where dificrent ])arls of the system arc of diverse origins, there is 
some limestone. This sort of rock increases in importance southward 
and has great development in Mexico. In the western interior there 
is difference of opinion as to whether certain beds rich in reptilian 
remains (the Morrison, Atlantosaurus. Como, &c,) .should be regarded 
as Jurassic or Comanchean. On the western coast the term Shastan 
is sometimes applied to Lower Cretaceous. In the United States, 
marine Shastan beds arc restricted to the area west of the Sierras, 
but they here have great thickness. 

Widespread changes at the end of the period exposed the areas 
where deposition has been in progress during the period to ero.sion. 
and the (Upper) Cretaceous formations rest upon the Comanchean 
unconformably in most parts of the country. The Comanchean 
system contains the oldest known remains of nettcd-vcined leaved 
plants, which mark a great advance in the vegetable world . Reptiles 
were numerous and of great size. They were the largest type of 
life, both on land and in the sea. 

Cretaceous Svstem . — This system is much more extensively deve- 
loped in the United States than any other Mesozoic system. It is 
found (x) on the Atlantic coastal plain, where it laps up on the 
Comanchean, or over it to older formations beyond its inland margin; 

(2) on the coa.stal plain of the Gulf region in similar relations; 

(3) over tlie western plains, covering much of the area between the 
Missouri and the west coast. Unlike the Comanchean, the larger 
part of the Cretaceous system is of marine origin. The distribution 
of the beds of marine origin shows that the sea crept up on the eastern 
and southern borders of the continent during the period, covered the 


western plains, and formed a great mediterranean sea between the 
eastern and western lands of the continent, connecting the Gulf of 
Mexico on the south and the Arctic Ocean on the north. This 
widespread submergence, followed the deposition of marine 
.sediments on the eroded surface of Comanchean and older rocks, 
is the physical reason for the .separation of the system from the 
C'^omanchcan. This reason is reinforced by palaeontological 
considerations. 

Both on the Atlantic and over the western plains the system is 
divided into four principal subdivisions : — 


Atlantic Coast. 

4. Manasquan formation. 
3. Kancocas formation. 

2. Monmouth formation. 
X. Matawan formation. 


Western Plains. 

4. Laramie. 

3. Montana ; Fox Hills ; Port 
Pierre. 

2. Colorado : Niobrara ; Benton. 
I. Dakota. 


The most distinctive feature of the Cretaceous of the Atlantic 
coastal plain is its large content of greensand marl (glauconite). 
The formations are mostly incoherent, and have nearly their original 
position. In the eastern Gulf states there is more calcareous 
material, represented by limestone or chalk. In the Texan region 
and farther north the limestone becomes still more important. 
In the western plains the first and last principal subdivisions of 
the sy.stem (Dakota and Laramie) are almost wholly non-marine. 
The Dakota formation is largely sandstone, which gives rise to " hog- 
backs " where it has been tilted, indurated and exposed to erosion 
along the eastern base of the Rocky Mountains. The Colorado 
series contains much limestone, some of which is in the form of chalk. 
This is par excellence the chalk formation of the United States. 
That the chalk was deposited in shallow, clear seas is indicated both 
by the character of the fossils other than foraminifera and by the 
relation of the chalk to the clastic portions of the series. The 
Montana scries, most of which is marine, was deposited in water 
deeper than that of the Colorado q^och, though the series is less 
widespread than the preceding. The Laramie is the great coal- 
bearing series of the west, and corresponds in its general physical 
make-up and in its mode of origin to the Coal Measures of the east. 
The coal-bearing lands of the Laramie have been estimated at not 
less than 100,000 sq. m. On the Pacific coa.st the Cretaceous 
formations are sometimes grouped together under the name of 
Chico. The distribution of the Chico formations is similar to that of 
the Comanchean system in this region. 

The Cretaceous ^stem is thick. If maximum thicknesses of its 
several parts in different localities, as usually measured, are added 
together, the total would approach or reach 2.').o(>o ft. ; but the strata 
of any one region have scarcely more than half this thickness, and 
the average is much less. 

The close of the period was marked by very profound changes 
which may be classed under three general headings : (1) the emer- 
gence of great areas which had been submerged until the closing 
.Stages of the period; (2) the beginning of the development of most of 
the great mountains of the west; (3) the inauguration of a protracted 
period of igneous activity, stimulated, no doubt, by the crustal 
and deeper-seated movements of the time. These great changes 
in the relation of land and water, and in topography, led to corre- 
.spondingly great changes in life, and the combination marks the 
transition from the Mesozoic to the Cainozoic era. 

Tertiary Systems , — ^The formations of the several Tertiary periods 
have many points of similarity, but in some respects they are .sharply 
differentiated one from another. They consist, in most parts of the 
country, of unconsolidated sediments, consisting of gravel, sand, 
clay, &c., together with large quantities of tuff, volcanic agglomerate, 
&c. Some of the sedimentary formations are of marine, some of 
brackish water, and some of terrestrial origin. In the western 
part of the country there are, in addition, very extensive flows of 
lava covering in the aggregate some 200,000 sq. m. Terres- 
trial sedimentation was, indeed, a great feature of the Tertiary. 
This was the result of several conditions, among them the recent 
development, through warping and faulting and volcanic extru.sion, 
of high lands with more or less considerable slopes. From these 
high lands sediments were borne down to lodge on the low lands 
adjacent. The sites of deposition varied as the period progressed, 
for the warping and faulting of the surface, the igneous extru.sions, 
and the deposition of sediments obliterated old basins and brought 
new ones into existence. The marine Tertiary formations are 
confined to the borders of the continent, appearing along the Atlan- 
tic, Gulf and Pacific coasts. The brackish water formations occur 
in some parts of the same general areas, while the terrestrial forma- 
tions are found in and about the western mountains. As in other 
parts of the world, the chiefest palaeontological interest of the 
Tertiary attaches to the mammalian fossils. 

The Eocene beds are unconformablc, generally, upon the Creta- 
ceous, and unconformable beneath the Miocene. On the Atlantic 
coast they are nearly horizontal, but dip gently seaward. _ 

On this coast they are nowhere more than a few 
hundred feet thick. In the Gulf region the system is 
more fully represented, and attains a greater thickness — 1700 ft. at 
least. In the Gulf region the Eocene sy.stem contains not a little 
non-zxvarine nxaterial. Thus the lower Eocene has some lignite in 
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the eastern Gulf region, while the Texas lignite and saliferous 
and gypsiferous sediments are found, though most of the system 
is marine and of shallow water origin. The Eocene of the western 
Gulf region is continued north as far as Arkansas. The clas.sihca- 
tion of the Eocene (and Oligoccne) formations in the Gulf region, 
especially east of the Mississippi, is as follows : — 

4. Jacksonian Upper Eocene. 

3. Claibornian Middle Eocene. 

a. Chickasawan | Lo Eocene. 

The Jacksonian is sometimes regarded as Oligoccnc. This 
classification is based almost wholly on the fossils, for there seems 
to be little physical reason for the differentiation of the Oligoccnc 
anywhere on the continent. 

On the Pacific coast the marine Eocene lies west of the Sierras, 
and between it and the Cretaceous there is a general, and often a 
great, unconformity. The system has been reported to have a 
thickness of more than 7000 ft. in some places, and locally the 
Pcscadero formation) it is highly metamoqihic. The Eocene of 
southern California carries gypsum enough to be of commercial 
value. It is also the source 01 much oil. The system is wanting 
in northern California and southern Oregon, but appears again 
farther north, and has great development in Oregon, wheve its 
thickness has been estimated at more than 10,000 ft. As in other 
comparable cases, this figure does not make allowance for the 
obliciue attitude in which the sediments were deposited, and 
should not be construed to mean the vertical thicknc.s8 of the 
system. 

In Washington the Eocene is represented by the Puget scries 
of brackish water beds, with an estimated thickne8.s exceeding that 
of the marine formations of Oregon. Workable coal beds are 
<listribuled through 3000 ft. of this .series. The amount of the 
coal is very great, though the coal is soft. 

Terrestrial Eocene formations — eolian, fluvial, pluvial and lacus- 
trine are widespread in the western part of the United States, 
both in and about the mountains. By means of the fos.sils 
several more or less distinct stages of deposition liave been 
recognized. Named in chronological order, these are 

1. The For/ Union stage, when the deposition was widespread 
about the eastern base of the northern part of the Rocky Mountains, 
and at somcj points in Colorado (Telluride formation! and New 
Mexic(» (Pucrco beds) where volcanic ejecta entered largely into 
the formation. The Fort Union stage is closely associated with 
the Laramie, and their separation has not been fully effected. 

2. The Wasatch stage, when deposition was in progress over much 
of Utah an<l western Colorado, parts of Wyoming, and elsewhere. 

3. The Bridger stage, when deposition was in progress in the 
Wind River basin, north of the mountain of that name, and in the 
basin of Green River. 

4. The Uinta stage, when the region south of the mountains of 
that name, in Utah and Colorado, was the site of great deposition. 
More or less isolated dej)osits of some or all of these .stages are 
found at numerous points in the western mountain region. 1'hc 
present height of the deposits, in some places as much as 10.000 ft., 
gives some suggestion of the changes in topography which have 
taken place since the early Tertiary. The thickness of the system 
in the west is great, the formations of each of the several stages 
mentioned above running into thousands of feet, as thicknesses arc 
commonly measured. 

The Miocene system, generally speaking, has a distribution 
similar to that of the Eocene. The principal formation of the 
Atlantic coastal plain is the Chesapeake formation, 
largely of sand. In Florida the system contains 
Ayetem, calcium phosphate of commercial value. The Miocene 
of the Atlantic and Gulf regions nowhere attains great thickness. 
The oil of Texas and I^uisiana is from the Miocene (or po.ssibly 
Oligocene) dolomite. On the Pacific coast the system has greater 
development. It contains much volcanic material, and great bodies 
of silict^ous shale, locally estimated at 4000 ft. thick and said to be 
made up largely of the secretions of organisms. Such thickness 
of such material go fojr to modify the former pinion that the 
Tertiary periods were short. I'he Miocene of California is oiF 
producing. The Terrestrial Miocene formations of the western 
part of the country are similar in kind, and, in a general way, in 
distribution, to the Eocene of the same region. The amount of 
volcanic material, consisting of both pyroclastic material and lava 
flows, is great. 

At the close of the Miocene, deformative movements were very 
widespread in the Rocky Mountains and between the principa'l 
development of the Coast ranges of Calilornia and Oregon, and 
mountain -making movements, new or renewed, were somewhat 
general in the west. At the close of the period the topography of 
the western part of the country must have been comparable to that 
of the present time. This, however, is not to be interpreted to 
mean that it has remained unmodified, or but slightly modified, 
since that time. Subsequent erosion has changed the details of 
topography on an extensive scale, and subsequent deformative 
movements have renewed large topographic features where erosion 
had destroyed those develops by the close of the Miocene. But 


in spite of these great changes since the Miocene, the great out- 
lines of the topography of the pre.sent were probably marked out 
by the close of that period. Volcanic activity and faulting on a 
large scale attended the deformation of the closing stages of the 
Miocene. 

The Pliocene system stands in much the same stratigraphic relation 
to the Miocene as tlic Miocene does to the Eocene. The marine 
Pliocene has but trifling development on the Atlantic 
coast north of Florida, and somew’hat more extensive PNocana 
development in the Gulf region. The marine Pliocene SyMt§m» 
of the continent has its greatest development in California (the 
Merced series, peninsula of San Francisco), where it is assigned a 
maximum thickness of nearly (iooo ft., and possibly as much as 
13,000 ft. This wide range is open to doubt as to the correlation of 
some of the beds involved. Thicknesses of several thousand feet arc 
recorded at other points in California and elsew'hcrc along the 
coast farther north. Marine Pliocene beds are reported to have an 
altitude of as much as 3000 ft. in Alaska. The position of these 
beds is significant of the amount of change which has taken place 
in the west since the Pliocene period. The non-marine formations 
of the Pliocene arc its most characteristic feature. They are 
widely distributed in the western mountains and on the Great 
Plains. In origin anti character, and to some extent in distribution, 
they are comparable with the Eocene and Miocene formations of 
the same region, and still more closely comparable with deposits 
now making. In addition to these ndn-marine formations of the 
west, there is the widespread Lafayette formation, which covers 
much of the Atlantic and (rulf coastal plain, reaching far to the 
north from the western Gulf region, and having uncertain limits, so 
far as now worked out, in various directions. The Lafayette for- 
mation has been the occasion of much difference of opinion, but is 
by many held to be a non-marine formation, made up of gravels, 
sands and clays, accumulated on land, chiefly through the agency 
of rain and rivers. Its deposition seems to have followed a time 
of deformation which resulted in an increase of altitude in the Appa- 
lachian Mountains, and in an accentuation of the contrast between 
the highlands and the adjacent plains. Under these conditions 
.sediments from the high lands were washed out and distributed 
widely over the plains, giving rise to a thin but widespread forma- 
tion of ill-assorted sediment, without marine fossils, and, for the 
most part, without fossils of any kind, and resting unconformably 
on Cretaceous, Eocene and Miocene formations. To the seaward 
the non-marine phase of the formation doubtless grades into a marine 
phase along the shore of that time, but the position of this shore 
has not been defined. The marine part of the Lafayette is probably 
covered by sediments of later age. 

In earlier literature the Lafayette formation was described under 
the name of Orange Sand, and was at one time thought to be the 
southern equivalent of the glacial drift. This, however, is now 
known not to be the case, as remnants of the formation, isolated by 
erosion, lie under the old glacial drift in Illinois, and perhaps else- 
where. It seems probable that the Lafayette formation of the Gulf 
coastal plain is continuous northward and westward with gravel 
deposits on the Crreat Plains, washed out from the Rocky Mountains 
to the west. The careful study of these fluvial formations is likely 
to throw much light on the history of the deformative movements 
and changes in topography in the United States during the late 
stages of geological history. 

Deformative movements of the minor sort seem to have been in 
progress somewhat generally during the Tertiary periods, especially 
m the western part of the country, but those at the close of the 
Pliocene; seem to have exceeded greatly those of the earlier stages. 
They resulted in increased height of land, especially in the west, and 
therefore in increased erosion. This epoch of relative uplift and 
active ero.sion is sometimes called the Sierran or Ozarkian epoch. 
The details of the topography of the western mountains are largely 
of post-Pliocenc development. The summits of some of the high 
mountains, such as the Cascades, appear to be remnants of a 
peneplain developed in post-Miocene time. If so. the mountains 
themselves must be looked upon as essentially post- Pliocene. De- 
formative movements resulting in close folding were not common at 
this time, but such movements affected some of the coast ranges 
of California. This epoch of great deformation and warping marks 
the transition from the Tertiary to the Quaternary. 

Quaternary Formations, — The best-known formations of the 
Quaternary period are those deposited by the continental glaciers 
which were the distinguishing feature of the period 
and by the waters derived from them. The glacial Otaeiah 
drift covers something like half of the continent, though much 
less than half of the United States. Besides the drift of the icc- 
shcets, there is much drift in the western mountains, dcpo.sited by 
local glaciers. Such glaciers exi.sted in all the high mountains of 
the west, even down to New Mexico and Arizona. 

The number of glacial epochs now recognized is five, not counting 
minor episodes. Four defined zones of interglacial deposits are 
detected, all of which are thought to represent great recessions of 
the ice, or perhaps its entire disappearance. The climate of some 
of the interglacial epochs was at least as warm as that of the present 
time in the same regions. The glacial epochs which have been 
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differentiated are the following, numbered in chronological order : 
(5) WiBconsin. (4) Iowan, (.h) lllinoian, (2) Kansan, (i) Sub- 
Aitonian, or Jerseyan. Of these, the Kansan ice«aheet was the 
most extensive, and the later ones constitute a diminishing series. 

Essentially all phases of glacial and aqueo-glacial drift are repre- 
sented. The principal terminal moraines are associated with the 
ice of the Wisconsin epoch. Terminal moraines at the border of 
the lllinoian drift are generally feeble, though widely recognisable, 
ttnd such moraines at the margin of the Iowan and Kansan drift 
sheets are generally wanting. The edge of the oldest drift sheet 
is buried by younger sheets of drift in most places. 

Loess is widespread in the Mississippi Kiver i)asin, espocially 
along the larger streams which flowed from the icc. Most of the 
loess is now generally believed to have been deposited by tli« wind. 
The larger part of it seems to date from the closing st^cs of the 
Iowan epoch, but loess appears to liave come into existence after 
other glacial epochs as well. Most of the fossils of the loess arc shells 
of terrestrial ga8tTO|X)ds, but bones of land mammals are also found 
in not a few places. Some of the loess is thought to have been 
derived by the wind from the surface of the drift soon after the retreat 
of the icc, before vegetation got a foothold upon the new-made 
deposit; but a large part of the loess, especially tnat associated with 
the main valleys, appears to have been blown up on to the bluffs 
of the valleys from the flood plains below. As might be expected 
under these conditions, it ranges from fine sand to silt which ap- 
proaches clay in texture. Its coarser ])has(3S are closely associated 
with dunes in many places, and locally the loess makes a considerable 
part of the dune material. 

Much interest attaches to estimates of time based on data afforded 
by the consequences of glaciation. These estimates are far apart, 
and must be regarded as very uncertain, so far as actual numbers 
are concerned. The most definite are connected with estimates of 
the time since the last glacial epoch, and are calculated from the 
amount and rate of recession of certain falls, notably those of the 
Niagara and Mississippi (St Anthony Falls) rivers. The estimate of 
the time between the first and last glajcial e])ochs is based on changes 
which the earlier drift has undergone as compared with tho.se which 
the younger drift has undergone, borne of the estimates make the 
lapse of time since the flrst glacial epoch more than a million years, 
while others make it no more than one-third as long. The time since 
the last glacial epoch is but a fraction of the time ainoe the first — 
probably no more than a fifteenth or a twentieth. 

Outside the region affected by glaciation, deposits by wind, rain, 
rivers, dtc,, have liocn building up the land, and sedimentation has 
been in iirogress in lakes and about coasts. The non- 
I glacial deposits arc much like the Tertiary in kind and 

gimeiML distribution, except that marine beds have little repre- 

sentation on the land. On the coastal plain there is the Columbia 
series of gravels, sands and loams, made up of several members. 
Its distrilwtion is similar to that of the Lafayette, tliough the Col- 
umbia series is, for the most part, confined to lower leveils. Some 
of its several members arc deff nitely correlated in time with some of 
the glacial epochs. The scries is widespread over the lower part 
of the coastal plain. In the west the Quaternary deposits are not, 
in all cases, sharply separated from the late Tertiaiy, but the deposits 
of glacial drift, referabk? to two or more gladal epochs, are readily 
differentiated from the Tertiary; so, also, are certain lacustrine 
deposits, such as those of the extinct lakes Bonneville and I.Aliontan. 
On the Pacific coast marine Quaternary formations occur up to 
«levatioas of a few scores of feet, at least, above the sea. 

Igneous rocks, whether lava flows or pyroclastic ejections, are 
less important in the Quaternary than in the Tertiary, though 
volcanic 'activity is known to have contsmied into the Qtuatema^. 
The Quaternary beds of lakes Bonneville and Lahomtan have been 
faulted in a sm^l way since they were deposited, and the old shore 
lines of these lakes have been deformed to the extent of hundreds 
of feet. So also have the shore lines of tlie Great Lenke-s, which came 
into existence at the close of the glacial period. 

Much has been written and more said concerning the existence 
of man in the United States before the last glacial epoch. The 
piosent state of evidence, however, seems to afford no warrant for 
the conclusion that man existed in the United States before the end 
of the glacial period. Whatever theoretical reasons there may be 
for assuming his earlier existence, they must be held as warranting 
no nuirc than a presumptive conclusion, which up to the present 
time lacks conflrmation by certain evidence. 

The following sections from selected parts of the country give 
gdOne idea of tlio succession of beds in various type regions. The 
thicknesses, espedaUy where the formations arc metamorphosed, 
are uncertain. 

West Central -Massachusetts 


Triassic, 

Chicopee shale 200 ^ft. (?) 

• 580 „ 

Blackrock diabase (oones and dikes). 

liongmeadow sandstone ...... xot>o „ 

.Sugarloaf arkose 4660 

Mount Toby conglomerate. 

UfiGonJorntity, 


D$wmdan, 

Bernardston series 

Unconformity. 

Silurian. 

Leyden argillite 

Conway .schist 

Amherst schist . • , . , * , . , 

Brinfield fibrolite-schist . . . . . . 

Goshen schist 

Unconformity. 

Ordovician. 

Hawley schist 

Savoy schist 

Chester amphibolite 

Rowe schist 

Hoosic schist 

Uncon] ormiiy. 


1950 ft. 


300 ft. 
5000 (?) 

2000 „ (?) 


(?) 


2000 ft. (?) 
5000 
3000 
4000 
1500 


Cambrian. 

Becket gneiss • • 2000 ft. (?) 

Unconformity* 

Proterozoic* 

Washington gneiss 2000 ft^ (?) 

(Base not exposed.) 

The above section is fairly representative for considerable parts 
of New England. 

West Virginia, &c. 

Pennsylvanian. 

(Top of system removed by erosion.) 

Braxton formation 700 ft. 

Upshur sandstone 300- 500 „ 

Pugh formation 300- 450 „ 

IHckens sandstone 400- 500 „ 

Unconformity* 

Mississippian. 

Canaan formation 1000-1300 ft. 

Greenbrier limestone 350- 400 „ 

l>(x;ono sandstone ' 70- 90 „ 


Devonian. 

Hampshire formation 
Jennings formation 
Romney shale • • 


1500-1800 ft. 
3000-3800 ,, 
1000-1300 ,. 


Unconformity, 

Monterey sandstone 50- 200 ft. 

Silurian. 

T..ewiston limestone 500 -1050 ft. 

Rock wood formation too- 800,, 

Cacapon sandstone 100-630,, 

Tuacarora quartzite 30- 300,, 

J unia ta formation 205-1250,, 

Ordovician, 

Martinsburg shale 800-1800 ft. 

Middle and Upper Cambrian. 

Slicnandoah limestone • . . ^ . 2400 ft. 

(Base not exposed.) 


This section is fairly representative for the Appalachian Mountain 
tract, though the Cambrian is often more fully represented. 


Ohio 

Permian. 

Dunkard formation 

Pennsylvanian. 

Monongahcla formation 

Conemaugh formation 

Alleghany formation 

Pottsville conglomerate 

Unconformity. 

Mississippian. 

Max villc limestone 
Waverley series — 

Logan group 

Black Hand conglomerate ,. . . • . 

Cuyahoga shale 

Sunbury shale s. 

Berea grit 

Bedford shale « 

Devonian. 

Ohio shale , • « . 

Olentangy .-shale 

Delaware' limestone 

Columbus limestone 


c. 2$ it. 

200- 250 ft. 
400- 500 „ 
165- 300 „ 
250 „ 


c. 25 ft. 
100- 150 ft. 

50- 300 »» 
150- 300 „ 
5- 30 m 
5- 175 M 
5O' 150 M 

500-2600 it. 
*0- 35 •• 
30- 40 .. 

*i»o „ 


Silurim. 

Monroe formatton 
Niagara group . 
Clinton limestone 
Medina ffliales (?) 
{Belfaat bed.) 


50- 600 ft. 
* 50 - 350 M 

*0- 50 « 

50 ~ *50 
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Ordwician, 

Saluda beds •••.•*•••• 20 j: ft, 

Hichmond formation • 300 ± „ 

Lorraine formation 300 ± 

Eden (Utica) shale 250 ,, 

Trenton limostono 130 „ 


Iowa 


Cxlacial drift. 

Unconformity. 

Upper Cretaceous, 

Benton formation o- X50 ft. 

Dakota foruution 50- 100 „ 

Unconformity, 

Pennsylvanian, 

Missouri formation i^ooft. 

Des Moines fonnation 250- 400 „ 

Unconformity, 

MissUsippian. 

St Louis limestone 100 It. 

Osage (Augusta) formation 200- 300 „ 

Kinderhook formation 150-200,. 

Devonian. 

Lime Creek formation 80 ft. 

State Quarry beds 20- 40,, 

Sweetland CSreek shales 20- 40 ,, 

Unconformity, 

Cedar Valley limestone 250- 300 ft. 

Wapsipinicon formation (Independence, 

rayotte, Davenport) too- 150 „ 

Silurian, 

Anamosa limestone 50- 75 ft. 

Lc Claire limestone 50 

Delaware stage 200 

Unconformity, 

Ordovician. 

Maquoketa shales 2 75 It, 

Possible Unconformity, 

Galena-'l'renton limestone 2c:x5 ft. 

St Peters sandstone ..••••.. 100 ,, 

teeota formation (includes Shakopee. New 

Kichmond and Oneota proper) ■ • . • 300 „ 

Cambrian. 

St Croix sandstone (= Potsdam) .... 1000 ft. 

Unconformity, 


Proterozoic . 

Sioux (piartzitc (?) 

This section is fairly representative for much of the central 
Mississippi Basin. 


Oklahoma 

Pennsylvanian. 

(Summit removed by erosion.) 

Seminole conglomerate 

Holdcnville sliale 

Wewaka formation 

Wetiimka shale 

('alvin sandstone 

Senora formation 

Stuart shale 

Thurman sandstone 

Boggy shale 

Savannah sandstone 

McAlcster shale 

Hartshorne sandstone . . . . 

Atoka formation (Chickahoc chert lentil) . 
Wapanucka limestone ...... 

Mississippi an, 

Caney shale . 

Devonian. 

Woodford chert 

Silurian. 

Huiiton limestone 

Sylvan shale (upper part) ..... 
Ordovician, 

Sylvan shale (lower part) 

Viola limestone 

Simpson series 

Avbncklc limestone 


. 50 ft. 

. 260 

. 700 ,, 

. 120 „ 

245- 240 
140- 485 „ 
90- 280 ,, 
80- 260 ,, 
2000-2O00 ,, 
750-1 100 ,, 

1 1 50-1 500 ,, 

1 50 ' 200 ,, 
'3200 ,, 
100- 150 

. 1500 ft. 

, 600 4 t. 

. l(yo ft. 

. 50- 100 

. 250 ft, 

. l<>oo „ 
4000-6000 „ 


Cambrian. 

Regan sandstone 50- 100 ft. 

Unconformity. 


Pre-Cambrian. . 

Tishomingo granite <?) 

Composite section. The upper part is tahen from vicinity of 
CoAlgate, the lower pai^ trom &e vicinity of Atoka. 


West Central Colorado 


Eocene or lator. 

West KIk breccia 3000 ft. 

Unconformity, 

Cretaceous, 

Kuby formation 2500 ft. 

Unconformity. 

Ohio formation (local only) 200 ft. 

Unevnformitv. 

Laramie formation 2000 ft. 

Montana formation 2800 ,, 

Niobrara formation xoo- 200 .. 

loriiiation 150- 300,, 

Dakota formation ....... 40- 300 ,, 

Jurassic. 

Gunnison formation ....... 350- 500 ft. 

Unconformity. 

Pennsylvanian. 

Maroon conglomerate 4500 ft. 


Possible unconformity . 

Weber limestone loo- 550 ft. 

Unconformity. 

Mississi ppian. 

Leadville limestone . 400- 525 ft. 

Apparent unconformity. 

Ordovician, 

Yule limestone 350- 450 ft. 

Upper Camlirian. 

Sawatch quartzite 50- 350 ft. 

Unconformity, 

Archean. 

The Bighorn Mountains of Wyoming 


Cretaceous. 

Dc Smet formation (shale and sandstone) . , 4000 ft. 

Kingsbury conglomerate 0-1500 ,, 

Piney formation (shale and sandstone) . . . 25CX) ,, 

Parkmun sandstone 35 <> .. 

Pierre shale i 5 o<>- 33 <>o .. 

Colorado formation 1030-1700,, 

Comanche an. 

Cloverly formation (upper part may be 

Cretaceous) 30- 300 ft. 

Morrison fonnation (maybe Jurassic) . . 100-300,, 


Jurassic. 

Sundance formation 250- 350 ft. 

Unconformity, 

Triassic and Permian, 


ChugwatcT formation 750-1200 ft, 

Pennsylvanian. 

'lenslecp sandstone 30^ 150 ft. 

Ammleri sandstone 150- 350 „ 

Miscis,^ipJ>ian, 

Madison limestone tooo ft. 

Unconformity, 

Ordovician. 

Bighorn limestone 300 ft. 

Unconformity. 

Carntman (Upper). 

Deaclwood formation 900 ft. 

Unconformity, 

Pre-Cambrian. 

Granites. 


This section is fairly representative for the Rocky Mountains. 
Southern California 

Quatemam^, 

Allunum, &c, 

Terrace deposits and dune sand. 

Pliocene (?) 

Paso Robles formation 1000+ ft. 

XJneonformiPy. 

Miocene (?) 

Pismo formsition (in south part of area) , . ♦ 3000+ ft. 
Santa Margarita (in north part of area) . ♦ . X 55 o± 
Unconformity, 

Miocene. 

Monterey shale .5000-7000 ft. 

Vaquero’ sandstone ....... o- 500 „ 

Unconformity. 

Cretaceous. 

Atascadero formation ...... 3000-4000 ft. 

Unconformity. 

Comamhean. 

Toro formation (Knoxville) ft* 

Vneonformity, 
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Jura-Trias, 

San Luis formation (Franciscan) • • • iooo± ft. 

Unconformity* 

Granite- ‘ -a«e undetermined. 

This section is representative of the southern Pacific coast 
Section in Central Washington 

Pliocene (?) 

Howson andesite 250 ft. 

Miocene* 

Keechelus andesite series 4000 ft. 

Unconformity, 

Guye formation (sedimentary beds >^'ith 

some lava flows) 3300+ ft. 

Eocene, 

Roslyn formation (sandstone and shale; 
coal) c, 3000 ft. 

Tcanaway basalt 4000 „ 

Kachess rhyolite 0-2000 ,, 

Swauk formation (clastic rocks with some 
tuff, &c.) 200-5000 „ 

Unconformity, 

Pre-Tcrtiary, 

Igneous and mctamorphic rocks. 

This section is rq)resentative of the north-west part of the country. 

Bibliography.- • A detailed bibliography for North American 
geology from 1732 to 1891, inclu.sive, is given in U.S. Geological 
Survey Bulletin isj (i8g(i); from 1892 to 1900, inclusive, in Bulletin 
/tS’cS’ (1902); from 1901 to 1903, inclusive, in Bulletin 301 (1906). A 
few of the more important and available publications arc enumerated 
below. 

General Treatise!^ *. T. C. Chamberlin and it. D, Salisbury, 
Geologic Processes (New York) and Earth History (2 vols,, New York) ; 
J. D. Dana, Manual of Geology (New York, 1862); W. B. Scott, 
Introduction to Geology (New York, 1897); and Josq)h Le Conte, 
Elements of Geology (New York, 1878). 

Official Pet arts : F. V. Hayden, Reports of the U,S. Geological 
and Geographical Suroey of the Territories (12 vols., Washington, 
1873-18S3); Clarence King, Geological Exploration of the Fortieth 
Parallel (7 vols. and atlas, Washington, 1870-1880); George M. 
Wheeler, Geographical and Geological Exploration and Surveys 
of the looth Meridian (7 vols. and 2 atlases. Washington, 1877 1870) ; 
and Reports of the V,S, Geological Survey (since 1880) : (i) Monographs 
on special topics and areas, about 50 in number; (2) I’rofessional 
Papers — monographic treatment of somewhat smaller areas and 
lesser topics, about 60 in number; (3) Bulletins, between 300 and /joo 
m number; and (4) Annual Rqiorts (previous to 1903) containing 
many papers of importance, of the sort now published as T’rofessio* al 
Papers. Reports of state geological surveys have been published 
by most of the slates east of the Missouri River, and some of those 
farther west (California, Washington, Kansas, Nebraska and Wyom- 
ing) and south (.Arkansas, Texas and T.ouisiana). Among the more 
important periodicals are the Bulletin of the Geological Society of 
America (Rochester, N.Y., 1889 se<v); the American Journal of 
Science (New' Haven, Conn., 1818 seq.); the American Geologist 
(Minneapolis, 1888 seq.); Journal of Geology (Chicago, 1893 seq.); 
Economic Geology (Lancaster, Pa., 1903 seq.). Occasional articles 
of value are to be found in the American Naturalist and Science, 
and in the Transactions and Proceedings of various state and municipal 
academies of science, societies, &c. (R. D, S ; T, C. C.) 


ni. — C limate 

The chief features of the climate of the United States may be 
best apprehended by relating them to the causes by which they are 
controlled. Two leading features, from which many others follow, 
are the intermediate value of the mean annual temperatures and 
the prevalence of westerly winds, with which drift the areas of high 
and low pressure — cyclonic and anticyclonic area.s — controlling 
the short-lived, non-pcriodic weather changes. The first of these 
features is determined by the intermediate position of the United 
States between the equator and the north pole; the second by the 
equatorial-polar temperature contrast and the eastward rotation 
of the planet. Next, dependent on the inclination of the earth's 
axis, is tlic division of the planetary year into the terrestrial seasons, 
with winter and summer changes of temperature, wind-strength 
and precipitation; these seasonal changes are not of the restrained 
measure that is characteristic of the oceanic southern temperate 
zone, but of the exaggerated measure appropriate to the continental 
interruptions of the northern land-and- water zone, to which the 
term “^temperate ” is so generally inapplicable. The effects of the 
continent arc already visible in the mean annual temperatures, 
in which the poleward temperature gradient is about twice as 
strong as it is on the neighbouring oceans; this being a natural effect 
of the immobility of the land surface, in contrast to the circulatory 
movement of the ocean currents, which thus lessen the temperature 
differences due to latitude : on the continent such differences are 
developed in full force. Closely associated with the effect of conti- 
nental immobility are the effects dependent on the low specific heat 


and the opacity of the lands, in contrast with the high specific heat 
and partial transparence of the ocean waters. In virtue of these 
physical characteristics the air over the land becomes much wanner 
in summer and much colder in winter than the air over the oceans in 
corres])onding latitudes; hence the sea.sonal changes of temperature in 
the central iJnitcd States are strong; the high temperatures appro- 
priate to the torrid zone advance northward to middle latituaes in 
summer, and the low temperatures appropriate to the Arctic regions 
descend almost to middle latitudes in winter. As a result, the 
isotherms of July are strongly convex poleward as they cross the 
United States, the isotherm of 7^’*^ sweeping up to the northern 
boundary in the north-west, and the hc?at equator leaping to the over- 
heated deserts of the .south-west, where the July mean is over 90“. 
Conversely, the isotherms of January are convex southward, with a 
monthly mean below 32° in the northern third of the interior, and 
of zero on the mid-northern boundary. The seasonal bending of 
vhe isotherms is, however, unsymmetrical for several reasons. U'he 
continent being interrupted on its eastern side by the Gulf of 
Mexico and Hudson Bay, with the Great Lakes between these two 
large water bodies, the northward bending of the July isotherms is 
most pronounced in the western part of the United States. Indeed 
the contrast between the moderate temperatures of the Pacific 
coa.si and the overheated deserts of the next interior deserts is so 
great that the isotherms trend almost parallc‘1 to the coast, and are 
even " overturned " somewhat in southern California, where the 
most rapid increase of tern], era tures in July is found not by moving 
southward over the ocean tow'ard the equator, but north-eastward 
over the land to the deserts of Nevada and Arizona. So strong is 
the displacc‘ment of the area of highest interior temperatures west- 
ward from the middle of the continent that the Gulf of California 
almost rivals the Red Sea as an ocean-arm under a desert-hot atmo- 
sphere. In the same midsummer month all the eastern half of the 
United States is included between the isotherms of OO" and 82**; 
the contrast betw’c?on Lake Superior and the coast of the Gulf of 
Mexico, 1200 m. to the south, is not so great as between the coast 
of southern California and tht5 desert 1 30 m. inland to the north-e£Lst. 
In January the northern water areas of the continent are frozen and 
snow-covered; Hudson Ray becomes unduly cold, and the greatest 
southw'ard bending of the isotherms is somewhat cast of the conti- 
nental axis, with an extension of its efiects out upon the Atlantic; 
but the southward bending isotherms are somewhat looped back 
about the unfrozen waters of the low'cr Great Lakes. In the mid- 
winter month it is the eastern half of the country that has 
strong temi)erature contrasts; the lemTicrature gradients arc twice as 
strong IxJtween New Orleans and Minneapolis as on the Pacific 
coast, and the contrast between Jacksonville, Fla., and Fast port, 
Me., is about the same as between .San Diego, Cal., and the Aleutian 
Islands. 

The strong changes of temperature with the seasons an* indicated 
also by the distribution of summer maxima and winter minima; 
summer temperatures above 112" arc know'ii in the south-western 
deserts, and tcnqieratures of 100® arc sometimt^s carried far norlh- 
w'ard on the (rreat Plains by the " hot winds " nearly to the Canadian 
boundary; while in W’intef temperatures of - 40® "occur along the 
mid-northern boundary and freezing winds sometimes sweep down 
to the border of the Gulf of Mexico. The temperature anomalies 
arc also instructive : they rival those of Asia in value, though not 
in area, being from 15® to 20® above the mean of their latitude in 
the northern interior in summer, and as much below' in winter. 
The same is almost true of the mean annual range (mean of July 
to mean of January), the .states of the northern prairies and plains 
having a mean annual range of 70*' and an extreme range of 135'^, 
In this connexion the effect of the prevailing winds is very marked. 
The equalizing effects of a con.scrvative ocean are brought upon the 
Pacific coast, where the climate is truly temperate, the mean annual 
range being only 10° or 12®, thus resembling western Europe; 
while the exaggerating effects of the continental interior are carried 
eastward to the Atlantic coast, where the mean annual range is 
40® or 50®. 

The prevailing winds respond to the stronger poleward tempera- 
ture gradients of winter by rising to a higher velocity and a more 
frequent and severer cyclonic stormincss; and to the weaker 
gradients of summer by relaxing to a lower velocity with fewer and 
weaker cyclonic .storms; but furthermore the northern zone occupied 
by the prevailing westerlies expands as the winds strengthen in 
winter, and shrinks as they weaken in summer; thus the stormy 
westerlies, which impinge upon the north-western coast and give 
it plentiful rainfall all through the year, in winter reach southern 
California and sweep across part of tHe Gulf of Mexico and Florida; 
it is for this reason that southern California has a rainy winter 
season, and that the states bordering on the Gulf of Mexico are 
visited in winter by occasional intensified cold winds, inappropriate 
to their latitude. In summer the stormy westerly winds withdraw 
from these lower latitudes, which are then to be more associated 
with the trade winds. In California the effect of the strong equator- 
ward turn of the summer winds is to produce a dry season ; but in 
the states along the Gulf of Mexico and especially in Florida the 
withdrawal of the stormy westerlies in favour of the steadier trade 
winds (here turned somewhat toward the continental interior, as 
explained below) results in an increase of precipitation. The genera! 
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winds also are much aficcted by the changes of pressure due to the 
strong continental changes of temperature. The warmed air of 
summer produces an area of low pressure in the west‘*central United 
States, which interrupts the belt of high pressure that planetary 
conditions alone would form around the earth about latitude 30^; 
hence there is a tendency of the summer winds to blow inward 
from the northern Pacific over the Cordilleras toward the continental 
centre, and from the trades of the torrid Atlantic up the Mississippi 
v^ley; conversely in winter time, the cold air over the lands pro- 
duces a large area of high pressure from w'hich the winds tend to 
flow outward; thus repelling the westerly winds of the northern 
Pacific and greatly intensifying the outflow southward to the Gulf 
of Mexico and eastward to the Atlantic. As a result of these 
seasonal alternations of temperature and pressure there is sometliing 
of a monsoon tendency developed in the winds of the Mississippi 
valley, southerly inflowing winds prevailing in summer and northerly 
outflovdng winds in winter; but the general tendency to inflow 
and outflow is greatly modified by the relief of the lands, to wliich we 
next turn. 

The climatic effects of relief are seen directly in tlie ascent of 
the higher mountain ranges to altitudes where low temperatures 
prevail, thus preserving show patches through the summer on the 
high summits (over 12,000 ft.) in the south, and m{iintaining snow- 
fields and moderate-sized glaciers on the ranges in the north. With 
this goes a general increase of precipitation with altitude, so that 
a good rainfall map would have its darker sliades very generally 
along the mountain ranges. Thus the heaviest measured rainfall 
cast of the Mississippi is on the southern Appalachians; while in 
the west, where observations arc as yet few at high level .stations, 
the occurrence of forests aiul pastures on the luglicr slopes of 
mountain.s which rise from desert plains clearly testifies to the same 
rule. The mountains also introduce controls over the local winds; 
diurnal warming in summur suffices to cause local ascending breezes 
whicli fre^quentiy become cloudy by the expansion of ascent, even 
to the }X)int of forming local thunder showers which drift away as 
they grow and soon dissolve after leaving the ])arent mountain. 
Conversely, noctunral cooling producers well-defined de.scending 
breezes which issue from the valley mouths, sometimes attaining 
an unpleasant strength toward midnight. 

The mountains are of larger importance in obstructing and de- 
flecting the course of the general winds. The Pacific ranges, stand- 
ing transverse to the course of the jirevailing wc.stcrlie.s near the 
Pacific Ocean, are of the greatest importance in this respect; it i.s 
largely by reason of the barrier that they form that the tempering 
effects of the Pacific winds are felt for so short a distance inland 
in winter, and that the heat centre is di.splaced in summer 
so far towards the western coast. The rainfall from the stormy 
westerly winds is largely deposited on the western slopes of the 
mountains near the Pacific coast, and arid or desert interior plains 
are thus found close to the great ocean. The descending winds 
on the eastern slopes of the ranges are frequently warm and dry, 
to the point of resembling the h'ohn winds of the Alps; such winds 
are known in the Cordilleran region as Chinook winds. The ranges 
of the Kocky Mountains in their turn receive some rainfall from the 
passing winds, but it is only after the westerlies are reinforced 
by a moist indraft from the Gulf of Mexico and the Atlantic — the 
result of .summer or of cyclonic inflow — that rainfall increases to a 
sufficient measure on the lower lands to support agriculture without 
irrigation. The region east of the Mississippi is singularly favoured 
in this way; for it receives a good amount of rainfall, well dis- 
tributed through the year, and indeed is in this respect one of the 
largest regions in the temperate zones that are so well watered. 
The Great Plains arc under corrcspoiulingly unfavourable conditions, 
for their scanty rainfall is of very variable amount. Along the 
transition belt between plains and prairies the climate is peculiarly 
trying as to rainfall; one series of live or ten years may have 
sufficient rainfall to enable the farmers to gather good crops; but 
the next series following may be so dry that the crops fail year 
after year. 

The cyclonic inflows and anticyclonic outflows, so characteristic 
of the belt of westerly grinds the world over, arc very irregular in the 
Cordilleran region ; but tg^rther eastward they arc tyincally developed 
by reason of the great exfent of open country. Although of reduced 
strength in the summer, they still suffice to dominate weather 
changes; it is during the approach of a low pressure centre that hot 
southerly winds prevail; they sometimes reach so high a tempera- 
ture as to wither and blight the grain crops; and it i.s almost 
exclusively in connexion with the cloudy areas near and south-east 
of these cyclonic centres that violent thunderstorms, with their 
occasional destructive whirling tornadoes, are formed. With the 
passing of the low pressure centre, the winds shift to west or north- 
west, the temperature falls, and all nature is relieved. In winter- 
time the cyclonic and anticyclonic areas arc of increased frequency 
and intensity; and it is partly for this rea.son that many meteoro- 
logists have been disposed to regard them as chiefly driven by 
the irregular flow of the we.sterly winds, rather than as due to 
convectional instability, which should have a maximum efiect 
in summer. One of the best indications of actual winter weather, 
as apart from the arrival of winter by the calendar, is the develop- 
ment of cyclonic disturbances of such strength that the change 
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from their warm, sirocco-like southerly inflow in front of their 
centre, to the "cold wave" of their rear produces non-periodic 
temperature changes strong enough to overcome the weakened 
diurnal temperature changes of the cold season, a relation which 
practically never occurs in summer time. A curious feature of 
the cyclonic storms is that, wlicther they cross the interior of the 
country near the northern or southern boundary or along an 
intermediate path, they converge toward.s New England as they 
pass on toward the Atlantic; and hence that the north-eastern 
part of the United States is subjected to especially numerous and 
strong weather changes. (W. M. D.) 

IV. — Fauna and Flora 

Fauna . — Diflcrenccs of temperature have produced in North 
America seven transcontinental life-zones or areas characterized 
bv relative uniformity of both fauna and flora; they arc the Arctic, 
Huclsonian and Canadian, which are divisions of the Boreal Region; 
the Transition, Upper Austral and Lower Austral, which are divisions 
of the Austral Region, and the Tropical. The Arctic, Hudsonian 
and Canadian enter the United States from tlio north and the 
Tropical from the south; but tht; greater part of the United States 
is occupied by the Transition, Upper Austral and Lower Austral, 
and each of these is divided into eastern and western sub- zones by 
ditierenccs in the amount of moisture. The Arctic or Arctic- 
Alpine zone covers in the United States only the tops of a few 
mountains which extend above tiie limit of trees, such as Mt 
Katahdin in Maine, Mt Washington and neighbouring peaks 
in the White Mountain.s of New Hampshire, and the loftier peaks 
of the Rocky, Cascade and Sierra Nevada Mountains. The larger 
animals are rare on these mountain-tops and the areas arc too 
.small for a distinct fauna. The Hudsonian zone covers the upper 
slopes of tlie liigher mountains of New England, New York and 
North Carolina and larger areas on the elevated slopes of the Rocky 
and Cascade Mountains ; and on the western mountams it is the home 
of the mountain goat, mountain sheep, Alpine flying-squirrel, 
nutcracker, evening grosbeak and Towns(5n(rs solitaire. The 
('anadiaii zone cro.sses from Canada into northern and north- 
western Maine, northern and central New Hampshire, northern 
Michigan, and north-eastern Minnesota and North Dakota, covers 
the Gre(>n Mountains, most of the Adirondacks and Catskills, the 
liigher slopes of the mountains in Pennsylvania, West Virginia, 
Virginia, western Ntnlh Carolina and easttTii Tennessee, the l(»wer 
slopes of the northern Rocky and Cascade Mountains, the upper 
slopes of the southern Rocky and Sierra Nevada Mountains, and 
a strip along llw! Pacific coast as far south as Cajic Mendocino, 
interrupted, however, by the Columbia valley. Amoi^ its cliarac- 
teristic mammals and birds arc the lynx, marten, porcupine, nortliern 
red squirrel, Belding's and Kennicott's grouncl squirrels, varying 
and snowsUoe rabbits, northern jumping mouse, white-throate(l 
sparrow, Blackburnian warbler, Audubon warbler, olive-backed 
thrush, tliree-toed woodptseker, spruce grouse, and Canada jay; 
within this zone in the north-eastern states are a few moose and 
caribou, but farther north these animals arc more characteristic 
of the Hudsonian zone, I'he Transition zone, in which the 
extreme southern limit of several boreal species overlaps the 
extreme northern limit of numerous au.stral species, is divided 
into an eastern humid or All(*ghanian area, a western arid area, 
and a Pacific cofist humid area. The Allcghanian area com- 
prises most of the lowlands of New England, New York and 
Pennsylvania, the north-east corner of Ohio, most of the lower 
peninsula of Michigan, nearly all of Wisconsin, more than half 
of Minnesota, eastern North Dakota, north-ca.stern South Dakota, 
and the greater part of the Appalachian Mountain.s from Penn- 
sylvania to Gewgia. It luis lew distinctive species, but within 
its borders the southern mole and cotton-tail rabbit of the 
South meet the northern star-nosed and Brewer's moles and 
the varying hare of the North, and the southern bobwhitc, Balti- 
more oriole, bluebird, catbird, chewink, tlirasher and wood thrusli 
are neighbours of the Ijobolink, solitary viroo and the hermit and 
Wilson's thrushes. The Arid Tran.sition life-zone comprises the 
western part of the Dakotas, north-ea,stern Montana, and irregular 
areas in Wa.shington, Oregon, Idaho, Wyoming. California, Nevada, 
Utah, Colorado. Arizona. New Mexico and western Texas, covering 
for the most part the eastern base of the Cascade and Sierra Nevada 
Mountains and the higher parts of the (rrcal Basin and the plateaus. 
Its most characteristic animals and birds are the white-tailed 
jack-rabbit, pallid vole, sage hen, sharp-tailed grouse and green- 
tailed towhec; the large Columliia ground-squirrel {Spcrmophitua 
columhianus) is common in that part of th (5 zone which is west of 
the Rocky Mountains, but east of the Rockies it is replaced by 
another species {Cynomys) which closely resembles a small prairie 
dog. The Pacific C/oast Transition life' zone comprises the region 
between the Cascade and Coa.st Ranges in Washington and Oregon, 
parts of northern California, and most of the ('alifornia coast 
region from Cape Mendocino to Santa Barbara. Jt is the home of 
the Columbia black-tail deer, we.stern racoon. Oregon spotted 
skunk, Douglas red squirrel, Townsend's chipmunk, tailless sewellel 
{Haplodon vufus), peculiar .species of pocket gophers and voles, 
Pacific coast form.s of the great-horned, spotted, screech and pigmy 
owls, sooty grouse, Oregon ruffed grouse, Steller's jay, chestnut- 
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backed chickadee and Pacific winter wren. The Upper Ausuul 
zone is divided into an eaHtern humid (or ('arolinian) area and a 
western arid (or Upfxsr Sonoran) area. The Carolinian area ex- 
tends from southern Michigan to northern Georgia and from the 
Atlantic coast to western Kansas, comprising Delaware, all of 
Maryland except the mountainous western portion, all of Ohio 
except the norttj-east corner, nearly the whole of Indiana, Illinois, 
Iowa and Missouri, eastern Nebraska and Kansas, south-eastern 
South Dakota, western Central Oklahoma, northern Arkansas, 
middle and eastern Kentucky, middle Tenne.ssec and the Tennes.see 
valley in eastern 'lennessee, middle Virginia and North Carolina, 
western West Virginia, north-eastern Alabama, northern Georgia, 
western South Carolina, the Connecticut valley in Connecticut, the 
lower Hudson vall^ and the Erie basin in New York, and narrow 
belts along the southern and western borders of the lower peninsula 
Off Michigan. It is the northernmost home of the opossum, grey 
fox, fox squirrel, cardinal bird, Carolina wren, tufted tit, gnat 
catcher, summer tanager and yellow-breasted chat. The Upper 
Sonoran life-zone comprises south-eastern Montana, central, eastern 
and north-eastern Wyoming, a portion of south-wostern South 
Dakota, western Nebraska and Kansas, the western extremity of 
Oklahoma, north-western Texas, eastern Colorado, south-eastern 
New Mexico, the Snake plains in Idaho, the Cx>lumbia plains in 
Washington, the Malheur and Harney plains in Oregon, the Great 
Salt Lake and Sevier deserts in Utah, and narrow belts in California. 
Nevada and Arizona. Among its characterwtic mammals and birds 
are the sage cotton-tail, black-tailed jack-rabbit, Idaho rabbit, 
Oregon, Utah and Townsend's ground squirrels, sage chipmunk, five- 
toed kangaroo rats, pocket mice, grasshopper mice, burrowing owl, 
Brewer's .sparrow, Nevada sage sparrow, lazuli finch. Sfigc thrasher, 
Nuttall's pow-will, Bullock's oriole and rough-winged swallow. 
The Lower Au.stral zone occupies the greater part of the Southern 
States, and is divided near the 08th meridian into an eastern humid 
or Anstroriparian area and a western arid or Lower Sonoran area. 
The Austroriparian rom^ comprises nearly all the Gulf States as far 
west as the mouth of the Rio Grande, the greater part of Georgia, 
eastern South Carolina, North Carolina and Virginia, and extends 
up the lowlands of the MissiHsip)>i valley across we.stcrn Tennessee 
and Kentucky into southern Illinois and Indiana and across eastern 
and southern Arkansa.s and eastern Oklahoma into south-eastern 
Missouri and Kansas. It is the home of the southern fox-s(iairrcl. 
cotton rat, riccficld rat. wood rat, free-tailed l>at, mocking bird, 
painted hunting, prothonotary warbler, red-cockaded woodpecker, 
chuck will's- widow, and the swallow-tailed and Mississippi kites. 
A southern portion of this zone, comprising a narrow' strip along the 
Gulf Coast from Texas to Florida and up the Atlantic coast to 
South Carolina, is semi-tropical, and is the northernmost habitation 
of several small mammals, the alligator {Alligator mississippiensts), 
the ground dove, white-tailed kite, Florida screech owl and Chap- 
man's night-hawk. The Lower Sonoran zone comprises the most 
aarid parts of the United States ; south-western Texas south- western 
Arizona and a portion of northern Arizona, southt^rn Nevada and 
a large part of southern California. Some of its characteristic 
mammals and birds are the long-esired desert fox, four- toed kangaroo 
rats, Sonoran pocket mice, big-eared and tiny white-haired bats, 
road runner, cactus wren, canjmn wren, desert thrashers, 
hooded oriole, black-throated desert sparrow, Texas night-hawk 
and Gambel's quail. It is the northernmost home of the arma^lillo, 
ocelot, jaguar, rod and grey cats, and the spiny pocket mouse, 
and in .southern Texas especially it is visited by several species 
of tropical bird.s. There is some resemblance to the Tropical 
life-zone at the south-eastern extremity of Texas, but this zone 
in the United States is properly restricted to southern Florida and 
the lower valley of the <i«)lorado along the border of California and 
Arizona, and the knowledge of the latter is very imperfect. The 
area in Florida is too small for characteristic tropical mammals, 
but it has the true crocodile {CvocodilMS americanus) and is the 
home of a few tropical birds. Most of the larger American mammals 
arc not restricted to any one faunal zone. The bison, although 
now' nearly extinct, formerly roamed over nearly the entire region 
between the Appalachian and the Rocky Mountains. The black 
bear and beaver w'cre also widely distributed. The Virginia doer 
still ranges from Maine to the Gulf States and from the Atlantic 
coast to the Rocky Mountains. The grizzly bear, cougar, coyote, 
prairie dog and antelope are still found in several of "^0 western 
states, and the grey wolf is common in the West and in northern 
Minnesota, Wisconsin and Michinran. 

T^e Alpine flora, which is found in the United States only on the 
tops of those mountains which rise above the limit of trees, consists 
principally of a variety' of plants which bkwm as soon as the snow 
melts and for a short season make a brilliant display of colours. 
The flora of the Hudsonian and the Canadian zone consists largely 
of white and black spruce, tamarack, canoe-birch, balsam-poplar, 
balsam-fir, aspen and grey pine. In the AHe^hanian Transition zone 
the chestnut, walnut, oaks and hickorio.s of the South are inter- 
spersed among the he<fc.h, birch, hemlock and sugar maple of the 
North. In the Western Arid Transition zone the flora consists 
largely of the true sage brush (Artemisia iridentata), but some tracts 
are covered with forests of yellow or bull pine (Pinus ponderosa). 
The Pacific coast Transition zone is noted for its forests of giant 
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conifers, principaltly Douglas fir, Sitka spruce, Pacific cedar and 
Western hemlock. Here, too, mosses and ferns grow in profusion, 
and the sadal (Gaultheria shallon), thimble berry {Hubus noothamus), 
salmon berry {Hf 4 lms spectabilis) and devil's club {Faisia horrida) 
are characteristic shrubs. In the Carolinian zone the tulip tree, 
^camorc, sweet gum, rose magnolia, short-leaf pine and sassafras 
find their northernmost limit. Sage brush is common to both the 
Western Arid 'I'ransition zone and the Upper Sonoran zone, but in 
suitable soils of the latter several grcasew'oods (Artiplett conferH~ 
folia, A. camscens, A* nuttalli, Tetradymia canescens, Sarcooatus 
vermicuiatus and Grayia spinosa) are characteristic species, and on 
the mountain slopes are some nut pines (pifion) and junipers. The 
Austroriparian zone has the long -leaf and loblolly pines, magnolia 
and live oak on the uplands, and the bald cyprc.ss, tupelo and cane 
in the swamx>s; and in tlie semi-tropical Gulf strip are the cabbage 
palmetto and Cuban pine; here, too, Sea island cotton and tropical 
fruits iirc successfully cultivated. The Lower Sonoran zone is 
noted for its cactuses, of which there is a great variety, and some of 
them grow to the htjight of trees; the me.squite is also very large, 
and the creosote bush, acacias, yuccas and agaves are common. 
The Tropical Iwlt orf southern Florida has the royal palm, coco^nut 

? alm, banana, Jamaica dogwood, manchineel and mangrove; the 
ropical l)clt in the lower v^ky of tlie Colorado has giant cactuses, 
desert acacias, palo-verdcs and the Washington or fan-leaf palm. 
Almost all of the United States east of the g8th meridian is naturally 
a forest region, and forests cover the greater part of the Rocky 
Mountains, the Cascades, the Sierra Nevadas and the Coast Range, 
but throughout the belt of plains, basins and deserts west of 
Rocky Mountains and on the Great Plains east of the Rocky 
Mountains there are fow trees except along the watercourses, and 
the prevailing type of vegetation ranges from bunch grass to sage 
brush and cactuses according to the degree of aridity and the 
temperature. In the eastern forest region the number of species 
decrea.ses somewhat from south to north, but the entire region 
difters from the densely forested region of the Pacific Coast Transi- 
tion zone in that it is essentially a region of deciduous or hardwe^ 
forests, while the latter is essentially one of coniferous trees; it 
differs from the fore.stod region of the Rocky Mountains in that the 
latter is not only es.sentially a region of coniferous trees, but one 
where the foreats do not by any moans occupy the whole area, 
neither do they approach in density or economic importance those 
of the eastern division cd the country. Again, the forests of most of 
the eastern region embrace a variety of species, which, as a rule, 
are very much interminglexl, and do not, unless quite exceptionally, 
occupy areas chiefly devoted to one species; while, on the other hand, 
the forests of the west— including both Rocky Mountain and Pacific 
coast divisions — exhibit a small mimbcr of species, considering the 
vast area embraced in the region; and these species, in a numl^r 
of instances, are extraordinarily limited in their range, although 
there arc cases in which one or two species have almost exclusive 
possession of extensive arca.s. 

BiBLioGRAPiiy,— C. H. Meiriam, Life Zones and Crop Zones of 
the United States, Bulletin No. 10 of tlie United States Department 
of Agriculture, Division of Biological Survey (Washington, 1898); 
I. C. Russell, North America (New York, 1904); W. T, Hornadav, 
American Natural History (New York, 1904) ; W. Stone and W. E, 
Cram, American Animals (New York, 1902); E. Coues. Key to North 
American Birds (Boston, 1896); Florence M. Bailey, Handbook 0} 
Birds of the Western United States (Boston, 1902) ; E. D, Cope, “ The 
Crocodilians, Lizards and Snakes of Neath America." in the Report 
of the United States National Museum for the year x8g8 (Washing- 
ton, 1900) ; L. Stogneger, " The Poisonous SnakM of North America/^ 
ibid., 1893 (Washington, 1893). (N.D.M.) 

V. — Population and Soctal Conditions 

Geographical Growth of the Nation* — ^The achievement of 
independence found the people of the United States owning 
the entire country between tlie Gulf and the Great Lakes^ 
excepting only Florida, as far to the west as the Mississippi; 
but the actual settlements were, with a few minor exception.?, 
confined to a strip of territory along the Atlantic shore. The 
depth of settlement, from the coast inland, varied greatly, 
ranging fnim what would be involved in the mere occupation 
of the shore for fishing purposes to a body of agricultural 
occupation extending back to the base of the great Atlantic 
chain, and averaged some 350 m.^ 

Westward, beyond the general line of continuous settlement, 

1 In the Statistical Atlas volume of the census of 1900 the reader 
will find for each decennial cepus since 1790 a map showing the dis- 
tribution of population, with indication of the density of settlement, 
and an elaborate explanatory text. In Orin Grant Libby's Geo-‘ 
graphical Distribution of the Vote of the Thirteen States on the Federal 
ConsHMion, jySy-tyS 8 (University of Wisconsin, Madison, 1894), 
along with a valuable map interesting facts arc given regarding 
-Ae social and economic cliaractoristics of different sections. 
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were four extensions of population through as mvxiy gaps in 
the App^diian barrier, constituting the four main paths 
along which migration westward £rst took place : the Mohawk 
valley in New York, the upper Potomac, the Appalachian 
vailc^% and around the southern base of the Appalachian 
system. Four outlying groups beyond the mountains, with 
perhaps a twentieth part of the total population of the nation, 
■—one about Pittsburg, one in West Virginia, another in northern 
Kentucky, and the last in Tennessee : all determined m situa- 
tion by river hi^ways — bore witness to the qualities of strength 
and courage of the American pioneer. Finally, there were in 
1790 about a score of small trading or military posts, mainly 
of French origin, scattered over §ie then almost unbroken 
wilderness of the upper Mississippi valley and region of the 
Great Jhakes. 

Twelve decennial censuses taken since that time (1800-1910) 
have revealed the extraordinary growth of the people spreading 
out from these outlying centres (see Census : Unit^ 
Suites)^ The large percentage of the population, particularly 
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110 years moved more than ^ m. westward, almost exactly 
along the 39th parallel of latitude : 9*5 d^rees of longitude, 
with an extreme variation of less than 19 minutes of latitude. 

Growth of the Nation in Population.^^U the 19th century was 
remarkable with respect to national and urban growth the world 
over, it was particulariy so in the growth of the United States^ 
Malthus expressed the opinion lliat only in such a land of 
unlimited means of living could population freely increase* 
The total population increased from 1800 to 1900 about fourteen 
fold (1331*6 %)A The rate of growth indicated in 1900 was still 
double the average rate of western Europe.-^ In the whole world 
Argentina alone (i869“-r895) showed equal (and greater) growth* 
At the opening of the century not only all the great European 
powers of to-day but also even Spain and Turkey exceeded the 
United States in numbers; at its close only Russia. At the 
census of 1910, while the continental United States population 
(excluding Alaska) was 91,972,266, the total, including Alaska, 
Hawaii and Porto Rico, but excluding the Philippine Islands, 
Guam, Samoa and the Canal Zone, was 93,402,151. 
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1800 
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XQOO 
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17,003,353’ 

23.191,870 

31,443.321 

38,558,371 

50,155,783 

02,947,714, 

75.994,575 

91,972,266 


.30*4 

.13*1 

^y 5 

327 

35*9 

35'(> 

22*6 

30*1 

24*9 

207 

21-0 


Number of 
foreign 
iminij^anta 
entering in 
precurl iiig 
decade. 


250,OOOt 

M3.439 

599,125 

*7713,251 

2,598,214 

2,314,824 

2 ,8i2,ig: 

5,246,613 

3,844.420 

7.753,816$ 


Total area. 


Areas (excUidinf water), in square miles. 


Settled iiresr. 


Total. 


819,466 

819,466 

1,698,107 

1. 752.347 

1.732.347 

1.752.347 

2,939.021 

2,970,038 

2,970,038 
2,97'*, 038 
2,970,038 

2,970,138 




Total area covered hy 
eeiiHus. 

Density of population. 

Area 

Area with 

I'.Ktimated 


8 

Of entire census aret.| 

acquired in 

not less ih.in 

area of 


1 

•8 

Added area. 

i 

i 

prtMMdinK 

dec;ide. 

two persons 
per sq. in. 

isolated 
4ettlQinents 
heyond the 

Total. 



gendral 

irontiur. 


51 i 

0 i 

J 

— 

i.^9,035 

13,850 

417,170 

1 6- 4 

9*4 

— 

9*6 

— 

305,708 

33.800 

434.670 

17*4 

I2'6 

0*2 

12-2 

878,641 § 

4“7.945 

25, UK) 

556,010 

177 

i6‘3 

0-8 

130 

54.24“ II 

508.717 

4,200 

688, (>70 

18-9 

I9’9 

2*4 

13*9 


632,717 

4,760 

877,170 

*0*3 


4*3 

r4'5 

— 

807,292 


1,183,870 

2f I 

ri 

14*4 

1, 1 86, 674 If 

979,249 

38,375 

1.519,170 

2.V7 

34*9 

5’3 

15*2 

31,017 

1.194.754 

u>7,375 

l>95l».52o 

26*3 

41*5 

5*7 

16*1 

— 

1,272,239 

131,910 

2,126,290 

30-3 

47*2 

7*6 


— 

1,569,565 

,260,025 

2,727,454 

32'0 


10-6 

i8’4 


1,947,280 


2,974,159 

32*2 

13*6 

r9'2 

1 00 

1,925,59“ 

— 

2,974,159 

*39’5 

80-4 

167 

25*5 


•* 

— 

2,974,159 

— 
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" 1 : 


* Excludes persons of the military and naval service stationed abroad (5318 in 1830; 6100 in 1840; 91,219 in 1900). 

I Estimates of total up to 1820. 

X Total, 27,604,509, exclusive of at least some hundreds of thousands of Canadians and Mexicans. 

§ Louisiana purchase from France. 

1! Florida purchase from Spain; population counted first, i830f. 

% Annexation of Texas (385,926 wj. m.); peace cession from Mexico (52o/>08 sq. m,); extinction of British claims to Oregon (280,680 


a.)' 

* Gadsden purchase from Mexico. 


of the great urban centres, that is established to-day in the 
river lovdands, reflects the role that water highways have 
played in the peopling of the country. The dwindlings and 
growths of Nevada down to the present day, and to not a sli^t 
degree the general history of the settlement of the states of 
the Rocky Mountain region, are a commentary on the fate of 
mining industries, r'he initial settlement of the Pacific coast 
following the discovery of gold in California in 1848, and of 
the eastern base of the Ro^y Mountains after the discovery 
of gold in 1859, illustrates the same factor. The Mormons 
settled Utah to insure social isolation, for the security of their 
theological system. A large part of the Great Plains to the 
east of the Rookies was taken up as farms in the decade 1880- 
1890; abandoned afterwards, because of its aridity, to stock 
grazing; and reconverted from ranches into farms when a 
system of dry farming proved its tillage practicable. The 
negro more or less consciously moves, individually, closer into 
the areas whose cliznate and crops most nearly meet his desires 
and capabilities as a farmer ; and his race as a whole uncon- 
sciously is adjusting its habitat to the boundaries of the Aus* 
troriparian life zone. The country’s centre of population in 


In 1790 there were about 600,000 white families in the United 
States. Speaking broadly, there were few very rich and few 
very poor. Food was abundant. Both social traditions and 
the religious beliefs of the people encouraged fecundity. The 
country enjoyed domestic tranquillity. All this time, too, 
the land was but partially settled. Mechanical labour was 
scarce, and even upon the farm it was difficult to command 
hired service, almost the only farm labourers down to 1850^ 
in the north, being young men who went out to work for a few 
years to get a little money to marry upon. A change was 
probably inevitable and earner apparently, between 1840 
and 1850. 

The accessions in that decade from Ireland and Germany 
were enormous, the total immigration rising to 1,715,251 against 
599,125 during the decade preceding, and against only 143,439 
from 1820 to 1830. These people came in condition to breed 
with uiq)recedented rapidity, undex the stimulus of an abundance^ 

* Accorfling to Lavasaeur and Bodio, 14-5 % from i860 to x88o; 
21*2 % from 1880 to *900; from 1886-1900, ii«o %. 

2 Unless otheewise explicitly stated, by *’ United States ** is to 
be understood continental United States exclusive of Alaska. 
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in regard to food, shelter and clothing, such as 
of them had never known. Vet in spite of these accessions, 
the population of the country realized a slightly smaller pro- 
portion of gain than when the foreign arrivals were almost 
insignificant. . 

For a time the retardation of the normal rate of increase 
among the native population was concealed from view by the 
extraordinary immigration. In the decade 1850-1860 it was 
seen that almost a seventh of the population of the country 
consisted of persons born abroad. From 1840 to i860 there 
came more than four million immigrants, of whom probably 
three and a half million, with probably as many children born 
in America, were living at the latter date. 

The ten years from i860 to 1870 witnessed the introduction 
of a new force operating to bring down the rate of national 
increase, namely the Civil War. The superintendent of the 
Ninth Census, 1870, presented a computation of the effects 
of this cause — ^first, through direct losses, by wounds or disease, 
either in actual service of the army or navy, or m a brief term 
following discharge; secondly, through the retardation of the 
rate of increase in the coloured element, due to the privations, 
exposures and excesses attendant upon emancipation; thirdly, 
through the check given to immigration by the existence of war, 
the fear of conscription, and the apprehension abroad of results 
prejudicial to the national welfare. The aggregate effect of all 
these causes was estimated a.s a loss to the population of 1 870 of 
1,765,000. Finally, the temporary reduction of the birth-rate, 
consequent upon the withdrawal of perhaps one-fourth of the | 
national militia (males of 18 to 44 years) during two-fiftlis of j 
the decade, may be e.sti mated at perhaps 750,000. 

The Tenth Census put it beyond doubt that economic and 
social forces had been at work, reducing the rate of multiplica- 
tion. Yet no war had intervened; the industries of the land 
had flourished; the advance in accumulated wealth had been 
beyond all precedent; and immigration had increased. 

It is an interesting question what has been the contribution of the 
foreign elements of the country’s population in the growth of the 
aggregate. This question is clost?ly connected with a still more 
important one : namely, what elfect,*if any, has foreign immigration 
had upon the birth-rate of the native stock. In 1850 the fbreign- 
bom whites (2,244,<k)2 in number) were aliout tw«>' thirds of the 
coloured element and one-eighth of the native- white clement; in 
1870 the loreign-bom whites (5,567.229) and the native whites of 
foreign parentage (5,324,780) each exceeded the coloured. In 1900 
the two foreign elements constituted one-third of the total popu- 
lation. The absolute numbers of the four elements were : native 
whites of native parents, 40.949,362; natives of foreign parents, 
15.646,017; foreign-born whites, 10,213,817; coloured, 8,833,994. 

Separating from the total population of the coiintrv* in i’9oo the 
non-Caucasians (9,185,379), all white persons having both parents 
foreign (20,803,800), and one-half (2,541,365) of the number of per- 
sons having "only one parent foreign, the remaining 43,555,250 
*' native " inhabitants comjirised the descendants of the Americans 
of 1790, plus those of the few inhabitants of annexed territories, 
plus those in the third and hi.gher generations of the foreigners who 
entered the country alter 1790 (or for practical purposes, after 
1800). The .second element may be disregarded. For the exact 
determination of the last element the census affords no precise data, 
but affords material for various appro .vimations, based either upon 
the elimination of the probable progeny of immigrants since 1790; 
on the known increase of the white.s of the South, where the foreign 
element has always been relatively insignificant; on the percentage 
of natives having native grandfathers in Massachusetts in 1905; or 
upon the a.ssumed continuance through the T9th century of the rate 
of niitive growth fonc-third decennially) known to have prevailed 
down at least to 1820. The last is the roughest approximation and 
would indicate a native mass of 50,000,000 in 1900, or a foreign con- 
tribution of approximately lialf. The results of computations by 
the first tw'O methods yiedd estimates of the contribution of foreign 
stock to the " native ” clement of 1900 varying .among thtmiselves 
by only 1*8%. The average by the three methods gives 8,539,626 
as such contribution, making 31,884,791 the total number of whites 
of foreign origin in 1900; and this leaves 35,015,624 as the progeny 
of the original stock of 1790.' Adding to the true native whites of 
*9^^ (35.015,634) the native negroes (8.813.658), the increase of the 
native stock, wmte and black, since 1 790 would thus be about 1091 ^4,. 
and of the whites of 1790 (3,172,006) alone about 1104 %. It is 
evident that had the 'fecundity of the American stock of 1790 b«:n | 

^ W. S. Rossiter, A Century of Population Growth (Bureau of the 
Census, Washin^on, 1909), pp. 85 seq. 


equal only to that of Belgium (the most fertile 

Europe in the 19th century) then the additions of foreign elements 
to the American people would have been by 1900 . 

pondcrance over the original, mainly British, elemenw. A study 
of the family najpics appearing on the census rolls of two prosperous 
and typical American counties, one distinctively urban and the other 
rural, m 1790 and. 1900, has confirmed the popular imprcs.sion that 
the British element is growing little, and that the fastest reproducers 
to-day are the foreign elements tliat have become large in the immi- 
gration current in very recent decades. In applying to the total 
population of 1 790 the rate of growth shown .since 1 790 by the white 
people of the South, this rate, for the purpose of the above compu- 
tations, i.s taken irt its entirety only up to 1870, and thereafter — in 
view of the notorious lesser birth-rate since that yesiT in the North 
and West — only one half of the rate is used. If, however, applica- 
tion be made of the rate in its entirety from 1790 to 1900, the result 
would be a theoretical pure native stock in igoo equal to the then 
actually existing native and foreign stock combined. 

In 1900 more than half of every 100 whites in New England 
and the middle states (from New York to Maryland) were of foreign 
parentage (i.tf. had one or both parents foreign), and in both sections 
the proportion is increasing with great rapi<lity. The southern 
states, on the other hand, have shown a diminishing relative foreign 
clement since 1870, and had in igoo only 79 of foreign parentage 
in looo whites. Relatively to their share of the country’s aggregate 
population the North Atlantic states, and those upon the Great 
Lakes — the manufacturing and urbaniztid states of the Union- hold 
much the heaviest share of immigrant population. 

The share.s of different nationalities in the aggregate mass of 
foreigners have varied greatly. The family names on the registers 
of the first census show that more than t^o <^0 of the white popula- 
tion was then of British slock, and more than 80 was JCnglisli. The 
(Germans were already near 6 The entry of the Irish began on a 
great scale after 18.^0, and in 1850 they formed nearly half of all the 
foreign-born. In that year 85‘() % of this total was made up by 
natives of Great Britain and Germany. The latter took first place 
in 1880. In 1900 the.se two countries represented of the total only 
52*7 %; add the Dutch, the Danes, Swedes, Norwegians and Swiss 
to the latter and the share was 65 •! %. A great majority of all 
of these elements except the British are settled in the states added 
to the original Union the Scandinavians being the most typically 
agricultural element; while almost all the other nationalities are 
in excc8.s, most of them heavily so, in the original .states of 1790, 
where they land, and where they arc absorbed into the lower grades 
of the industrial organization. Since 1880 Italians, Russians, Poles, 
Austrians, Bohemians and Hungarian.s have enormously increa.se(l 
in the immigrant population. Gennans, Irish, British, Canadians, 
Scandinavians, Slavs and Italians were the leading elements in 1900. 

In 1790 the negroes were I9'3 % of the country’s inhabita’nt.s; 
in 1900 only 11*6 %. While the grow’th of the country's aggregate 
population from 1790 to 1900 was i833'9 %, that of the whites was 
2005*9 %, and of the negroes only 10667 %. 

Certain generalizalion.s rc.specting the South” and the 
“ North,” the “ East ” and the “ We.st ” are essential to an 
understanding of parts of tlie history of the past, and of .social 
conditions in the present. For the basis of such comparisons 
the country is divided by the cen.sus into five groups of state.s : 
(i) the North Atlantic division — down to New Jersey and 
Pennsylvania ; (2) the South Atlantic division — from Dela- 
ware to P'lorida (including West Virginia); (3) the North Central 
di^nsion — including the states within a triangle tipped by 
Ohio, Kansas and North Dakota; (4) the South Central division 
— covtTing a triangle tipped by Kentucky, Alabama and Texas; 
and (5) the Western division — including the Rocky Mountains 
and Pacific states. The first and third lead to-day in manu- 
facturing interests; tlie third in agricultural; the fifth in mining. 

Groups I and 3 (with the w(j.stcrn l)oundary somewhat indefinite) 
arc colloquially known as the '* North " and 2 and 4 as the “ South." 
The tw'o sections started out with population growths in the decade 
1790-1800 very nearly equal (36 5 and 33*7 %); but in every suc- 
ceeding decade before the Civil War the growth of the North was 
greater, and that of the South less, than its increment in the initial 
decade. In the two twenty-year periods after x8(‘>o the increases 
of the North w'crc 61 *9 and 487 %: of the South, 48*4 and 
48*5 In 1790 the two sections were of almost equal population; 
in 1890 (and in 1900) the population of the North wa.s practically 
double that of the Soutli. In the decade 1890-1900 the increase of 
the South exceeded slightly that of the North for the first time 
owing to the rapid development in recent years of the southern 
states west of the Mississippi, wliich only the Western group has 
exceeded since 1870.8 In general the increase of the two sections 


1004; 

193*. 


inhabitants of the North at each census for 
South was as follows from 1790 to 1900 ; 
1025; X092; 1181; 1253; 1455: 1562; 1769; 2057; 1930; 2005; 


8 The number of 
every 1000 in the 
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since 1880 has been nearly equal. But vrhile this growth was 
rela.tively uniform over the South, in the North there was a low 
(ohen a decreasing) rate of rural and a high rate of urban growth. 
Throughout the 19th century the rates of growth of the North'Central 
division and that of the eastern half of the South Central division 
steadily decreased. It is notable that that of the South Atlantic 
group has grown faster since x Hbo than ever before, despite the Civil 
War and the conditions of an old settled region : a fact possibly 
due to the ejects of the emancipation of the slaves. 

Comparing now the population of the regions east and west of 
the Mississippi, we find that the population of the first had grown 
from 3,929,214 in 1^90 to 55,023,513 in iqoo; and that of the second 
from 97,401 in 1870 to 20,971,062 in tqoo. From i8f)o to 1890 th*.^ 
one increased its numbers decennially by one half, and the other 
by under one fifth; but from 1890 to 1900 the difference in growth 
was slight, owing to a tremendous falling off in the rate of growth 
of much of the western and the western states of the North Central 
division. Only an eighth of the country's total population lived 
in 1900 east of the 90 th meridian, wliich divides the country 
into two nearly equal parts. Although, as already stated, the 
population of the original area of 1790 was passed in x88o by 
that of the added area, the natives of the former were still in excess 
in 1900. 

Urban and Rural Population,^Thc five cities of the country that 
had 8000 or more inhabitants in 1 790 had multiplied to 231 in 1900. 
Only one of the original six (Charleston) was in the true South, which 
was distinctly rural. The three Umling colonial cities, Philadelphia, 
New York and Boston, grew six-fold in the T«th century, and fifty- 
fold in the next. The proportion of the population living in cities 
seems to have been practically constant throughout the i8th century 
and up to 1820. 'I'he great growth of urban centres has been a 
result of industrial expansion since that time, 'rhis growth has 
been irregular, but was at a maximum about the middle of the 
century. On an average throughout the no years, the population 
in cities of 8000 considerably more than doubled every twenty 
years.^ The rate of rural growth, on the other hand, fell very 
slowly down to i8(>o,“ and since then (disregarding the figures 
of the inaccurate census of 1870) has been steady at about half 
the former rate. In Rhode Island, in igoo, eight out of every ten 
persons lived in cities of 8000 or more inhabitants; in Massachusetts, 
seven in ten. In New York, New Jersey and Connecticut the city 
element also exceeded half of the poi)ulalion. At the other extreme, 
Mississippi had only 3 of urban citizens. If the limit be drawn 
at a population of 2500 (a truer division) the urban element of Rhode 
Island becomes 95*0 %; of Massachusetts, 91*5; of Mississippi, 
77. All the southern states are still relatively rural, as well to-day 
as a hundred years ago. Kight states of the Union had a density 
in TQoo exceeding lob persons to the square mile : Ohio (io2'o), 
Maryland (i20’5), Pennsylvania (mo’I), New York (i52'6), Con- 
necticut (187*5), New Jersey (250*3) Massachusetts (348*9) and 
Rhode Island (407*0). 

There are abundant statistical indications that the line (be th(i 
influence that draws it economic or social) between urban centres 
of'only 2500 inhabitants and rural (listricts is much sharper to-day 
than was that between the country and cities of 8000 inhabitants 
(the largest had five tiin(?s that number) in 1700. The lower limit 
is therefore a truer division line to-day. Classifying, then, as 
urban centres all of above 2300 inhabitants, three-tenths of the 
total population lived in the latter centres in 1880 and four- tenths 
(30,583,411) in lyoo; their population doubled in these twenty years. 
If one regards the larger units, they held naturally a little more of the 
total population of the country- just a third (33*1 %; ten times 
their proportion of the country's total in r 790) ; and they grew a little 
faster. The same years, however, made apparent a rapid fall, 
general and marked, yet possibly only temporary, in the rate at 
which such urban centres, as well as larger ones, had been gaining 
upon the rural districts; this reaction being most pronounced in the 
South and least so in the North Atlantic states, whose manu- 
facturing industries are concentrated in dense centres of population. 
Inter state migration is an interesting element in American national 
life. A fifth of the total population of 1900 wen; living in other 
states than those oj firth; and this docs not take account of tem- 
porary nor of multipjfi migration. Kvery state numbers among its 
residents natives of nearly every other state. This movement is 
complicated by that of foreign immigration. In 1900 the percen- 
tage of resident natives varied from 92*7 % in South Carolina to 
15 % in Oklahoma; almost all of the southern states having high 
percentages. 

The percentages of males and females, of all ages, in the 
aggregate population of 1900, were 51*0 and 49*0 respectively. The 
corresponaing figures for the main elements of the population 
were as follows: for native whites, 50*7 and 49'3; foreign whites, 
54*0 and 46*0; negroes, 49*6 and 50*4. The absolute excess of males 
in the aggregate population has been progressively greater at every 
successive censu.s since 1820, save that of 1870— -which followed 
the Civil War, and closed a decade of lessened immigration. The 
relative excess of males in each unit of population has not constantly 
progressed, but has been continuous, in densely settled regions 

> Average 62*2 % decennially. ‘ Average 31*9 % decennially. 


females generally predominate; and males in thinly settled regions. 
In every 1000 urban inhabitants there were, in 1900, 23 (in 1890 
only 19) more females than in 1000 rural inhabitants. In the 
rural districts, so far as there is any excess of females, it is almost 
.solely in the southern cotton belt, ’where negro women are largely 
employed as farm hands. 

Vit^ Statistics, 1900. — The median age of the aggregate pox>ula- 
tion of 1900— that is, the age that divides the population into 
halves — was 22*85 years. In t8oo it was 15*97 years. A falling 
birth-rate, a falling death-rate, and the increase in the number of 
adult immigrants, are presumably the chief causes of this difference. 
The median age of the foreign-burn in 1900 was 38*42 years. I'hc 
median age of the po])ulation of cities of 25,000 or more inhabitants 
was 3*55 years greater than that of the inhabitants of smaller 
urban centres and rural di.stricts, owing probably in the main to 
the movement of middle-aged native and foreign adults to urban 
ccntrc.s, and the higher birth-rate of the rural districts. The 
median age of the aggregate population is highest in New England 
and the Pacific states, lovve.st in the South, and in the North Central 
about equal to the country's average. The average age of the 
country’s population in 1900 was 26*2 years. The United States 
had a larger proportion (59 *1 %) within the “ productive " age 
limits of 15 and (k) years than most European countries; this l)eing 
due to the immigration of foreign adults (corresponding figure 
%), the productive group among the native whites (55*8 %) 
being smaller than in every country of Europe. The same is true, 
however, of the poj'mlation over 60 years of age. 

The death-rate of the United States, though incapable of exact 
determination, was probably between 16 and 17 per 1000 in igtjo; 
and therefore less than in most foreign countries. ^ 

The following statement of the leading causes of death 
during the eleven years 1890-1900 in 83 cities of above 25,000 
population, is given by Dr J. S. Billings : — 


' Average Annual Death- 
rate per too 000 Poinila- 
I tion lor the Cities of the 
Sections liidiculed. 


Consuiiipliuti. 


I New England . 

I Middle states . 

I Lake stales 
. Southern states 
' West North Central 

I 


244 

259 

15b 

277 


Pneumonia. 

Typhoid 

f'Hver, 

Diphtheria and 
Croup. 

220 

3b 

77 

208 

32 

lOI 

159 

48 

79 ! 

l8g 

5b 

54 

142 

3 « 

61 1 


Among the statistics of conjugal condition the most striking 
facts arc that among the foreign-born the married are more than 
twice as numerous as the singdc, owing to the predominance of 
adults among the immigrants; and the native whites of foreign 
parents marry late and in much smaller proportion 
than do the native white.s of native iiarentage— the 
explanation of which is probaVily to be found in the reaction of the 
first American generation caused on one hand by the high American 
standard of living, and on the other by the relative economic 
independence of women. In J9‘>o I'O % of the males and io-q 
of the females from 15 to 19 years of age were married; from 20 
to 24 years, 21*6 % and 46'5 % respectively. Of fGmale.s above 
15 years of age 31*2 % were single, 56*9 married, ii*2 widowed, 
0*5 divorced ; many of thi* last class undoubtedly reporting them- 
selves as of the others, 'I’he corresponding figures for males wore : 
4«’2» .54'5. 4 6 and 0 3 %. In 1850 there were 5*0 persons (excluding 
the slave population) in an average American family; fifty years 
later there were only 4*7 — a decline, which was constant, of x(vx %. 
In 1790, 5 jiersons was also the normal family i,e. the greatest 
proportion (14 %) of the total were of this size; but in „ ... 

1900 the model family was that of 3 persons by a more rmmuteM, 
decisive proportion (18 %). The minimum state average of 1790, 
which was 5 4 in Georgia, was greater than the maximum of 1900. 
Within the area of 1790 there were twice as many families in 1900 
as in 1790 consisting of 2 pcr.sons, and barely half as many con- 
sisting of 7 and upward; New England having shown the greatest 
and the Soutli the least decrease. In 1790 about a third and in 
1900 more than one half of all families had less than 5 members. 

The data gathered by the Federal census have never made; 
possible a satisfactory and trustworthy calculation of the birth- 
rate, and state and local agencies posscs.s no such data 
for any considerable area. But the evidence is on the 
whole cumulative; ancl convincing that there was a remarkable 
falling off in the birth-rate during the 19th century. And it may 
be nc»ted, because of its bearing upon the theory of General h'rancis 
A. Walker, that the Old South of 1790, practically unaided by 
immigration, maintained a rate of increase at least approximating 
that attained by other sections of the country by native and 
foreign stock combined. 

Not a state of the Union as it existed in 1850 showed an increase, 
during the; half-centurv following, in the ratio of children. Within 
this period the ratio declined for the whole country from 1600 to 
1100; and it has fallen for the censu,s area of 1790 from 1900 in 
that year to 1400 in 1850 and 1100 in iqoo. On the other hand, 
elaborate colonial censuses for New York in Z703 and 1812 show 



63 « UNITED 


Sections of the 
Country.^ 

Whites under 16 Years per 1000 
of Totiil Population. 

1790. 

1820. 

1850. 

1880. 

1900. 

Area of 1790 .... 

New England .... 

Middle states .... 

Old South 

Added area 

490 

470 

494 

502 

4^9 

443 

485 

508 

526 

358 

405 

4&4 

4<>3 

390 

309 

358 

431 

406 

29r 

326 

402 

368 


ratios of 1900 and 2000, and reinforce the suggestions of various 
other facts that the sociaii as well as the economic, conditions in 
colonial times were practically constant. 

The decline in the proportion of children since i860 has been 
decidedly less in the ^uth (Southern Atlantic and Soutli Central 
states as defined below) than in the North and West, but in the 
most recent decades the last section has apparently last followed 
New England in having a progressively lesser proportion of children. 
In the North there was little diiicrence in 1900 in the raties shown by , 
city and country districts, but in the Soutli the ratio in the latter 
was almost twice that reported for the former. I 

The decades 1840-1850, 1880-1890 and 1860-1870 have shown | 
much the greater decreases in the percentage of children; and some t 
have attributed this to the alleged heavier immigration of foreigners 
(largely adults) in the case of the two former decades, and tlie I 
effects of the Civil War in the third. So also the tlirec <lecadcs 
immediately succec^ding the above showed minimum decreases; 
and this has been attributed to a supposed greater birth-rate ! 
among the immigrants. 

These uncertainties raise a greater one of much significance, viz. 
what has been the cause of the reduction in tlie national birth-rate , 
indicated by the census figures ? The i)ueslion has been very 
differently judged. In the opinion of General Francis A. Walker, 
superintendent of the censuses of 1870 and 1880. the remarkable 
fact that such reduction coincided with a cause that was regarded 
as certain to quicken the increa.se of population, viz. the intro- 
duction of a vast body of fresh poa.sant buiod from Europe, afforded 
proof that in this matter of po]iulation moral are far more potent 
than physical ca\i.ses, 'rhe change, wrote Gencjral Walker, which 
produced this falling off from the traditional rate of increase of about 
3 *^0 annum, was that from the siinphcily of the eajjy times to 
comparative luxury; involving a rise in the standard of living, 
the multiplication ’ of artificial necessities the extension of a jiaid 
dome.stic service, the introduction of women into factory labour.- 
In his opinion the decline in the birth-rate coincidently with the 
increase of immigration, and chiefly in those regions where immigra- 
tion was greatest, was no mere coincidence ; nor was such immigrant 
invasion due to a weakening native increase, or economic defence; 
but the decline of the natives was the effect of the increase of the 
foreigners, which w-as “ a shock to the principle of population among 
the native element." Immigration therefore, according to this 
theory, had " amounted not to a reinforcement of our population, 
but to a replacement of native by foreign stock. That if the 
foreigners had not come, the native element would long hav^e filled 
the places the fordgners usuqied, I entertain " — says General 
Walker — " not a doubt." 

It is evident that the characteristics of the " factory age " to 
which reference is made above would have acted upon native British 
as upon any other stock; and that it has universally so acted there 
is abundant statistical evidence, in £uro|ie and even in a land of 
such youth and ample ox^portunitics as Australia. The assum]>tion 
explicitly made by General Walker that among the immigrants 
no influence was yet excited in restriction of population, is also 
not only gratuitous, but inherently weak; the European peasant 
who landed (where the great majority have stayed) in the eastern 
industrial states was thrown suddenly under the influence of the 
forces just referred to; forces possibly of stronger influence upon 
him tlian upon native classes, which are in general economically 
and socially more stable. On the whole, the better opinion 
is probably that of a later authority on the vital statistics of the 
country, Dr John Shaw Billings,^ that though the characteristics 
of modern life doubtless influence the birth-rate somewhat, by raising 
the average age of marriage, lessening unions, and increasing divorce 
and prostitution, their great influence is through the transmutation 
into necessities of the luxuries of simpler times; not automatically, 
but in the direction of an increased resort to means for the pre- 
vention of child-bearing. 

Education, — ^In the article Education {Untied States), and in 
the articles on the several states, details are given generally of 
the conditions of American education. Here the statistics of 
literacy need only be considered. 

In 1900 illiterates (that is^ persons unable to write, the 

1 Table from Rossitcr. op, cit., p. 103, 

See hi» Disemsions in Economics and Statistics, ii. 422, "Im- 
migration and Degradation." 

^ See the Forum (June, 1893)* xv. 467. 
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majority of these being also unable to read) constituted nearly 
one-ninth (107 %) of the populatum of at leasr ten years of 
age; but the ^eatest part of this illiteracy is due to the negroes 
and the foreign immigrants. Since 1880 the proportion of 
illiteracy has steadily declined for all classes, save the foreign- 
born between 1880 and 1890, owing to the beginning in these 
years, on a large scale, of immigration from southern Europe. 
Illiteracy is less among young persons of all classes tlian in the 
older age-groups, in which the foreign-born largely fall. This is 
due to the extension of primary education during the last half of 
the 19th century. The older negroes (who were slaves )|naturally^ 
when compared with the younger, afford the most striking illus- 
tration of this truth. On the other hand, a notable exception is 
afforded by the native whites of native parents, particularly in 
the South, where child illiteracy (and cliild labour) is highest; 
the declining proportion of illiterates shown by the age groups 
of this class up to 24 years is apparently due to a wifi to learn 
late in life. 

The olassification of the illiterate population (above 10 years of 
age) by races shows that the Indians (56*2 %), negroes (44*5 %), 
Chinese {, 29*0 %), Japanese (18*3 %), foreign white (13*0 %), native 
white of native parentage (57 %), and native whites of foreign 
parents (i‘6 %), are progre.Hsively more literate. The advantage of 
the last as cc:un|>ared with native whites of native parentage is 
apx^arently owing to the lesser concentration of these in cities. I'hc 
percentages of illiteirate children for diiierent c]asse,s in 1900 were 
as follows: negroes, 30*1; foreign whites, 5*6; native whites of 
foreign parentage, 0*9; native whites of nt tive parentage, 4*4, 
There is a greater difloronce in the North than m the South between 
the child illiteracy of the Caucasian and non Caucasian elements; 
also a ranking of the different sections of the- country according to 
the child illiteracy of one and the other race shows tliat the negroes 
of the South stand relatively as high as do its whites. All differ- 
ences are lessened if tlie comparison lx? limited to cliildrcn, and still 
furtlier lessened if also limited to cities. I'hus, the illiteracy of 
non “Caucasians was 44*5 %, of their cliiklren 30*1 %, and of such 
in cities of 25,000 inhabitants, 77 %, 

In the total poimlalion of 10 years of age and over the female 
sex is more illiterate than the male, but within the age-group 
10 to 24 years the reverse is ti'ue. In 1890 females preponderated 
among illiterates only in the age-group 10 to 19 years. The excess 
of female illiteracy in the total population also decreased within 
the same period, from 20*3 to 10*8 illiterates in a tlumsand. The 
tendency is therefore clearly txiwarcl nn ultimate higher literacy 
for females; a natural result where the two sexes enjoy equal facilities 
of schooling, and the females greater leisure, Among the whites 
attending school there was still in 1900 a slight excess of males; 
among the negro pupils females were very decidedly in excess. 
In all races there has been .since 1890, throughout tlie country, 
a large increase in the proportion of girls among the pupils of each 
age-group; and this is particularly true of the grouj) of 15 years 
and upward — that is of the grammar .school ancl high schex)! age, 
in which girls were in 1900 decidedly preponderant. A similar 
tendency i^^marked in college education. 

Religious Bodies, — According to tlie national census of reli- 
gious bodies taken in 1906 there were then in the country 186 
denominations represented by 212,230 organizations, 92*2 % 
of which represented 164 bodies which in history and general 
character are identified more or less closely with the Protestant 
Reformation or its subsequent development. The Roman 
Catholic Church contributed 5 '9 % of the organizationSu 
Among other denominations the Jewish congregations and the 
Latter Day Saints were the largest. The immigrant movement 
brings with it many new sects, as, for example, the Eastern 
Orthodox churches (Russian, Servian, Syrian and Greek), 
which haxl practically no existence in 1890, the year of the 
last preceding census of religious bodies. But the growth of 
independent churches is most remarkable, having been sixfold 
since 1890. 

The Btatistics of communicants or mombera an defective, and 
because of the different organization in this respect of different 
bodies, notably of the Protestants amd Roman Catholka, comparisons 
are more or less misleading. Disregarding, however, such incom* 
parability, but excluding from the number of Homan Catholics 
children under 9 yearn of age, the total number of church membexs 
was 32,936,445, of whom 61 -6 % were Protestants, 36*7 % Roman 
Catholics and 17 % members of other churches. The correspond- 
ing figures in 1890 were 68^0, 30*3 and 17 %. For the reasons 
just given these figures do not accurately indicate the religkma 
affiliations of the population of the United States. In this parti- 
cular they very largely understate the number of Hebrews, whose 
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communicants ,(p‘3 <){>) arc lieads ot imilu's only, and largely of l^c 
Protestants; whereas tlicy represent practically the total Koman 
Catholic population above lo years of age. In comparing tlic figures 
of 1890 with those of 1906 these cautions are not of force, since both 
census counts were taken by the same methods. The mtmbership 
of the Protestant bodies increased in the interval 44*8 %, while 
that of the Konian Catholic Church increased 93*5 %. The imini- 
gratioh from Catholic countries could easily account for (thougli 
this docs not prove that in fact it is the only cause of) this great 
increase of the Roman Catholic body. 

Among the Protestants, the Methodists with 17*5 % nf the total 
member^p, the Baptists with 177, the t-utherans with 0*4, the 
Presbyterians with 5*0 and the Disciples or Christians with 3*5 — 
each of these bodies comprising more than a million mcnal>ers — 
together include one-balf of the total church membership of the 
country, and four-fifths (81 *3 %) of all Protestant members. 

Tue Methodists and Baptists arc much stronger in the Soutl^, 
relatively to other bodies, than elsewhere; the former constituting 
in the South Atlantic states 43*9 % of all church members, and in 
the Sputh Central states 59*5 %* Adding in the Methodists these 
proportions become 76*3 and 63*3 %. The Lutherans are relatively 
strongest in tllc North Centrar division of the country (^3*2 %; 
the Presbyterians in the North Atlantic and Wpstepi divisions 
(6*0 %); and the Disciples in the , South Central division (6*1 %). 
The Homan Catholics are strongest in the '\yestem division and 
the North Atlantic division, with 49*2 % in tlm former and 56*0 % 
in the latter of all churcfi members; their share in the Nortii Central 
division is 36*9 Thus the numerical superiority of tlu) Baptists 
and Methodists m the two southern divisions is complementary 
to that of the Roman Catholics in the other three divisions of the 
country. New York, Rhode Island, Massachusetts and New 
Hampshire in the pastern part of the country, Louisiana in 
south, and New Mexico, Arizona, California and Montana in the 
western part are distinctively Homan Catholic states, with not less 
than 63 % of these ip the total church body. Racial clt^ments arc 
for the most part the explanation. So also the immigration of 
French Canadians and of Irish explains the fact tlmt in every state 
of one-time Puritan New Rngland the Roman Catholics were a 
majority over ih'oticstants and all other churches. Thi.s was true 
in 1890 of 12 states, while in one other iJic Roman Catholics held 
a plurality; in 1906 the corresponding figures were 16 and 20. 
I'he Protestant bodies arc more widely and cverdy distributed 
throughout the country than are the Roman Catholics. 

The total value of church property (almost in its entirety exempt 
from taxation) reported in 1906 was 1 1,257, 575, 807, of which 
$935,942,578 was reported for Protestaait bodies, $292,638,786 
iot Roman Cafholic bodies, and $28,994,502 for all other bodies. 

Occupations.'— 29,073,233 persons 10 years or more of age — 
nearly two-fifths (38*3 %) of tjie country’s total population - 
were engaged in gainful occupations in 1900. Occupations 
were reported first for free males in 1850, and since i860 
women workers have been separately reported. Five main 
occupation groups are covered by the census: (1) agriculture, 
(2) professional service, (3) domestic and personal service, 
(4) trade and transportation, (5) manufacture and mechanical 
pursuits. The percentage of all wage-earners engaged in these 
groups in 1909 was 357, 4*3, ;9-2, 16 4, and 24*4 respectively. 
Outside qi ^esc are the groups of mining and fishing. 

Although manufactures have increased tremendously of 
recent years — ^their products representing in 1905 a gross 
total of $14,802,147,087 compared widi $6,309,000,000 for 
those of farms i^according to the U.S. Department of Agri- 
culture) — ^agriculture is still the predominant industry of the 
United States, employing nearly half of the workers, and 
probably giving subsistence to considerably more than half of 
the people of oountry. 

Turning to the! fa* kolr of $ex, it may be stated that the total number 
of the gainfully employed in 1900 above given included 8,o*o of all 
the men and boya, atid i8*8 % of all the women and girls in the 
country. The corresponding figures in 1880 were 73*7 and 147 %. 
The proportion of women workers is greatest in the North Atlantic 
group of states (22*1 where they are engaged in manufacturing, 
and m the South (23*^ where oegro women are engaged in agri- 
cultural opemtions. The percentage of such wage-eame;is is there- 
fore increasing much more rapidly in 1h,e former region. But in 
all other parts of the country the increase is fiister than in the South; 
since asipe from agriculture, which has lopg been in a relatively 
sta^e condition, there not by any means so strong a movement 
of women into p^fessiooal services in city districts/ The increase 
is universal. There is not a state that docs not show it. The 
greatest increase for any section betiween 1.880 and 1900 was that of 
the Nortii Central division from 8*8 to 14*3 %. Here too both 
fetors — farm-life, as in North Dakota, and manufacturing, as in 
I,uiU0i»-7ri^owed theix plain influence. 
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•0-4 % of all agricultural iabourers were females in 1000 (77 in 
1880); but in tlic South the proportion was much greater — 16‘5 in 
the South Atlantic and i4'9 in the South Central division. In 
professional service 34-2 % (in 1880, 29*4) wore females; the two 
northern seotioiis ^wing the highest proportioiis. lo the occupa* 
tions of musicians and teachers of music, and of school-teachers 
ami professors (which together account for seven-eighths of profes- 
sional women) women preponderate. The satuo sex constituted 
only 37*5 % (34*6 % in 1880) of the wage-earners of the third group; 
the South also showing here, as is natural in view of iiis coloured 
class, much tlie highest and the wostorn division ,of .states much 
the lowest percentage. Women are in excess in the occupations of 
boarding and lodging house keepers, hous(?keepcrs, launderers, 
nurses and midwives, and servants and waiters. lTie.se account 
for almost all women in this group; servants and waitresses make 
up two-third.s of the total. Finally, in the fourth and fiftli 
the percentage of women was lo-o (3*4 in 1880) and 18-5 (i(>7 m 
1880). In manufactures the Soiitli Atlantic states show a higher 
percentage than the North Central, owing to the element of child- 
labour already indicated. In the third group women greatly pre- 
ponderate in the occupation of stenographers and type-writers; 
and in those of book-keepers and accountants, clerks and copyists, 
packers and shippers, .saleswomen (which is the largest class), and 
telegraph and telephone operators they have a large representation 
(13 to 34 %). A great variation exists in the proportion of the sexes 
employed in different manuiacturing industries. Oi drcss-inaker.«(, 
milliners, seamstresses (which together make up near half of tlie 
total in this occupation grou}>) more than 96 % are women. Of 
the makers of paper boxc.s. of sliifts, collars and cufifs, of hosiery and 
knitting axill operatives, of glove-makers, silk mill oppratives and 
book-binders they arc more than half ; so also of other textile woi kcrs. 
excluding wool and cotton mill operatives (those last the second 
largest group of women workers in manufactures), in which occupa- 
tions inalcs are in a slight excess. The distribution of women wage- 
earners in 1900 among tiie gn*at occupation groups was as follows : 
in agriculture, 18*4 %; i)rofossional service, 81 %; tloinestic and 
personal service. 39 4 %; trcad<? and transportation, 9*4%; manufac- 
turing and mcclianicial j)ursuits, 24*7 %. 

The proportion which children 10 to 15 years of age engaged in 
gainful occupations bore to the? whole number of sucli children was 
in 1880 24*4 % for males, and 9 0 % for females. Twenty years 
later the corresi>oiiding tigures were 2(ri and xo*2 %. In the North 
Atlantic and North Central states, notwithstanding their manufactur- 
ing industries, the proportions were much lower (17*1 and 17*0 in 
1900). and they increastjd very little in the period mentioned. In 
the Western group the increase was even les.s, and the total (10*9 % 
in igoo) also. But in the South Atlantic and the South Central 
states — where agriculture, mining and manufacturing have in 
recent decades become im}>ortiint — although the incr(ia.se was very 
slight, the proportions were far abovt; those of the other sections, 
both in 1880 and in 1900. In the former year tlic ratios were 40*2 
and 41*5, in the latter 41*6 and 42*7 %. In Alabama (70*8 % 
in 1880), North and South Carolina, and Arkansas the ratio exceeded 
50 % in 1900. 

National Mulhail has estimated the aggregate wealth 

of the United States in 1790 at $02o,ooo,o4>o, assigning this value 
$479,000,000 to lands and $141,000,000 to buildings and improve- 
ments. It is probable that tliis estimate is generous according to 
the values pf that time. But even supposing $1, 000,000,000 to be 
a juster estimate according to present-day values, it is probable that 
the increase of this since 1790 has been more than a hundredfold 
and since 1850 (since when such data have been gathered by the 
census) about fiftecnfold. The value of farm property increased 
from $3*967,343,580 iu 1850 to $20,439,901,164 in 1900. The gross 
value of manufactures rase in the same interval from $1,019,106,616 
to $13,010,036,514; of farm products, from $2,212,540,927 in 1S80 
to $6,309 ,q(x>,ooo in 1900. The census estimate of the true value 
of property " constituting the national wealth was limited in a& 
enumeration of 1850 to taxable realty and privately held personalty; 
in 1900 it covered also oocempt realty, government land, and 
corporation and public personalty. The estimate of the national 
wealth of 1850 was $7,135,780,228: in 1904 (made by the census 
office), $107^^04,192,410. It may be added that the net ordinary 
revenue of the government was m 1850 $43.592«889, and in 1909 
$662,324,445; tliat the value of imports rose from $7*48 per capita 
in 1850 to $10*88 and to $19*^ in 1909; and of exports from $6*23 
to $18*56. The public debt m 1909, less cash in the Treasury, was 
$jt,023, 861,532. (F. S. PO, 

VI. — Industries and Commerce 
Manufactures. — ^In the colonial period there were beginnings in 
sonfie lines of manufacturing^ but the policy of the Bluish gov- 
ernment was generally ho.stile and the increase was insignificant. 
In the first decades after the establishment oi Independence 
the reaources and energies of the nation were absorbed in the 
task of occupying the vacant spaces of a continent, and sub- 
duing it to a^culture; and so long as land so fij>undant 
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that the spreading population easily sustained itself upon the 
fruits of the soil, and satisfied the tastes of a simple society 
with the products of neighbourhood handicrafts, there was no 
incentive to any real development of a factory economy. This 
has been, for the most part, a development since the Civil 
War. 

No attempt was made in the census enumerations of 1790 and 
1800 to obtain statistics of manufactures. In 1810 Congress 
provided for such a report, but the results were so imperfect 
that there was never published any summary for the country, 
nor for any state. Nor were the data secured in 1820 and 
1840 of much value. Since 1850, however, provision has 
been made on an ample scale for their collection, although 
the constant modifications of the schedules under which the 
statistics were arranged makes very difficult comparisons of 
the latest with the earlier censuses. 

From 1850 to 1900 fairly full industrial statistics were gathered 
as a part of each decennial census. In 1905 was taken the first of 
a new series of i5)ccial decennial censuses of manufactures, in which 
only true factones- — ^that is, establishments producing standardized 
products intended for the general market — ^were included, and mere 
neighbourhood (local) establishments of the hand trades were 
excluded. Without corrections, therefore, the figures of earlier 
censuses are not comparable with those of the census of >905. Thus 
of 512,254 establishments included in the reports of 1900, six-tenths, 
employing 11*2 % of the total number of wage-earners and producing 
*2 '3 ?o of the total value of all manufactures, must he omitted as 
“ neighbourhood '* establishments in order to make the following 
comparison of the results of the two enumerations of 1900 and 1905. 
The magnitude in 1905 of each of the leading items, and its increase 
since 1900. then appear as follows : number of factories, 216,262, 
increase 4*2 % ; capital invested, $12,680,265,673, increase 41*3 % ; 
salaries, $574,761,231, increase 50-9 %; total wages, $2,009,735,799, 
increase 29*9 % ; miscellaneous expenses, $1,455,019,473, increase 
607 % ; cost of materials, $«. 503,949.756, increase 29-3 % ; value 
of products, including custom work and repairing (in such factories), 
$14,802,147,087, being an increase of 297 Of the last item 
$3,269,757,067 represented the value of the products of rural factories 
(that is, those in cities of under 8000 inhabitants). The increase 
of the different items during the five years was greater in every case 
in the rural than in the urban factories. ThcTC was a very slight 
decline in the number of child labourers both in city and country, their 
total number in 1905 being 159,899 and in 1900 161,276. The total 
wages paid to children under 16 years, however, which was in 1905 
$27,988,207, increascKl l>oth in the city and, especially, in the country, 
and was 139 % greater in 1900 than five years earlier. In tbe 
same period there was an increase of 16*0 % in the number and of 
27-5% in the wages of women workers of 16 years (and upwards) 
of age. 

Deducting from the total value of manufactured products 
in 1905 the cost of partially manufactured materials, including 
mill supplies, a net or true value of $9,821,205,387 remains. 
Partially manufactured articles imported for use? in manufactures 
are not’ included. Deducting from this the cost of raw materials 
and adding the cost of mill supplies, the result — $6,743,399,718 
— is the value added to materials by manufacturing processes. 

The extent to which manufactures are controlled by large factories 
is shown by the fact that although in 1905 only 11-2' % of the total 
number reported products valued at $100,000 or over, these estab- 
lishments controlled 81*5% of the capital, employed 71*6% of 
the wage earners, and produced 79-3 % of the value of the product.^, 
of all establishments reported. 52*3 % of the total number, employ- 
ing 66*3 % of all wa^e-earners, and producing 697 % of the total 
product-value, were in urban centres. 

Only six establishments in a thousand employed as many as 500 
workers, and only two in a thou.sand employed as many as 1000 
workers. Cotton mills arc most numerous in the last class of estab- 
lishments. The manufacture of lumber and timber gave employ- 
ment to the largest total number of workers; and this indust^, 
together with those of foundry and machine shops (including 
locomotives, stoves and furnaces), cotton goods (including small 
wares), railway car and repair shops, and iron and steel, were (in 
order) the five greatest employers of labour. 

Measured by the gross value of products, whole.sale slaughtering 
and meat packing was the most important industry in 1905. The 
products were valued at $801,757,137. In each of four other 
industries the products exceeded in value five hundred millions of 
dollars, namely, those of foundry and machine shops, flour and grist 
mills, iron and steel, and lumber and timber. In one other, cotton 
goods, the value was little less. These six industries contributed 
27-2 % of the value of all manufactured products. Both in 1905 
and in 1900 the group of industries classed as of food and kindred 
products ranked first in the cost of materials uied and the value 
of products; the group of iron and steel ranking first in ca])ital and 
in wages paid ; and textiles in the number of wage-earners employed. 
The close relation of manufactures to agriculture is reflected ip 
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the fact that, of the raw materials used, 79*4 came from the farm. 
The remainder came from mines and quarries, i5’0 % ; forests, 
5-2 %; the sea, 0-4 %. 

Four states — New York, Pennsylvania, Illinois and Massachusetts 
— each manufactured in 1900 products valued at over $1,000,000,000; 
New York exceeding and Pennsylvania attaining almost twdee 
that sum. The manufacture of .some products is highly localized. 
Thus, of silk goods, worsteds, the products of blast nimaces, of 
rolling mills and steel works, glass, boots and shoes, hosiery and knit 
goods, slaughtering and meat products, agricultural implements, 
woollcn.s, leather goods, cotton goods and paper and wood pulp, 
four leading .states produce in each case from 88*5 %, in the case 
of .silk goods, to 58-6 % in the case of pulp. 

M. G. Mulhall (Industry and Wealth of Nations, 1896) a.ssigned 
fourth place to the United States in 1880 and first place in 1894 in 
the value of manufactured products^, as compared with other 
countries. Paul Lcroy-Bcaulieu (Les Btats-Unis xx*"***^ Siicle, Paris, 
1904) would assign primacy to the United States as far back as 1885. 
Since the English board of trade estimated the exports of Briti.sh 
manufactured goods at from 17 to 20 % of the industrial output 
of the United Kingdom in 1902, this would indicate a manufactured 
product hardly two-thirds as great as that of the true factory estab- 
Ii.shment.s of the United States in 1900. But exact data for com- 
parison do not exi.st for other countries than the United State.s. In 
the production of pig iron, the share of the United States seems to 
have been in 1850 about onc-eighth and that of Great Britain one- 
half of the world's product; while in 1903 the re.spcctivc shares were 
38*8 and 10*3 and Germany's also slightly exceeded the British 
output. In the manufacture of textiles the United States hold.s 
the .second place, after Groat Britain; decidedly second in cottons, 
a close competitor with Great Britain and France in woollens, and 
with France in silks. Tn the manufacture of food ])roducts the 
United States holds a lead that is the natural re.sult of immense 
advantages in the production of raw materials. No other countrjr 
produces half so much of leather. In the dependent industry of 
boots and shoes her position is commanding. These facts give an 
idea of the rank of the countrjr among the manufacturing countri<‘s 
of the world. The basis of this position is generally considered to 
l)e, partly, immense natural resources available as materials, and, 
partly, an immense home market. 

For Agriculture, see tlic article Agriculturf. ; for Fisheries, sec 
Fishery; and for Forestry, see Forests and Forestry, 

Minerals . — In 1619 the erection of " works " for smelting the ores 
of iron was begun at Falling? Creek, near jamestown, Va., and iron 
appears to have been made in 1620; but the cnterpri.se was stojipcd 
by a general massacre of the settlers in that region. In 1643 the 
business of smelting and manufacturing iron was begun at ll-ynn, 
Mass,, where it was succes.sfuUy carried on, at least up to 1671, 
furnishing most of the iron used in the colony. From the middle 
of the 17th ct?ntnry the smelting of this mctal began to be of impor- 
tance in Massachusetts Bay and vicinity, and by the close of the 
century there had l)een a large numbc?r of ironworks established 
in that colony, which, for a century after its settlement, was the chief 
.seat of the iron manufacture in America, bog ores, taken from the 
bottom of the ponds, being chiefly used. Early in the i8th century 
the industry began to extend over New England and into New Jersey, 
the German bloomcry forge beinjf emi>loyed for reducing the ore 
directly to bar iron, and by the middle of that century it had taken 
a pretty firm hold in the Atlantic colonies. About 1789 there were 
fourteen furnaces and thirty-four forges in operation in Pennsylvania. 
Before the separation of the colonies from the mother country, the 
manufacture of iron had been extended through all of tliem, with 
the possible exception of Georgia. As early as 1718 iron (both pig 
and bar) began to be sent to Great Britain, the only country to which 
the export was permitted, the annual amount between 1730 and 
1775 varying ordinarily between 2000 and 3000 tons, but in one 
year (1771) rising to between 7000 and 8000 tons. 

The fir.st metal other than iron mined by wliites within the territory 
of the United States was lead, the discovery of which on the American 
continent was recorded in 1621. The first English settlers on the 
Atlantic bartered lead of domestic origin with the Indians in the 
I7tli century, and so did the French in the Upper Mississippi valley. 
The ore of the metal occurring in the Mississippi basin — galena- - is 
scattered widely and in large quantities, and being easily smelted 
by the roughest possible methods was much used at an early date. 
In the second half of the i8th century, during the period of French 
and Spani.sh domination in the valley, lead was a common medium 
of exchange, but no real mining development took place. Copjxsr 
was the next metal to be mined, so far as is known. The first 
company began work about 1709, at Simsbury. Conn. The ore 
obtained there and in New Jersey .seems to have been mostly 
shipped to England. A few years later attempts were made to 
work mines of lead and cobalt in Connecticut and Massachusetts. 

The first mining excitement of the United States dates back to 
the discovery of gold by the whites in the southern states, along 
the eastern border of the Appalachian range, in Virginia, and in 
North and South Carolina. The existence of gold in that region 
had been long known to the aboriginal inhabitants, but no attention 
was paid to thi.s by the whites, until about the beginning of the 
X9th century, when nuggets were found, one of which weighed 28 lb. 
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From 1824 the search for gold continued, and by 1829 the business 
had become important, and was attended with no little excitement. 
In 1833 and 1834 the amount annually obtained had risen to fully 
a million of dollars. A rapid development of the lead mines of the 
west, both in Missouri ancf on the Upper Mississippi in the region 
where Iowa, Wisconsin and Illinois adjoin one another, took place 
during the first quarter of the 19th century, and as early as 1820 
or 1827 the amount of this metal obtained had risen to nearfy lo.cjuo 
tons a year. By this time the making of iron had also' bee otiie 
important, the production for 1828 being estimated at 130,000 
tons. 

In 1820 the first cargo of anthracite coal wavS shipped to i'hila- 
ilelphia. From 1830 the increase in the production was very rapid, 
and in 1841 the annual shi])ments from the Pennsylvania anthracite 
region had nearly reached 1,000,000 tons, the output of inm at 
that time being estimated at about 300,000 tons. The develop- 
ment of the coal and iron interests, and the increasing importance 
of the gold product of the Appalachian auriferous belt, and also of 
the lead product of the Mississippi valley, led to a more general 
and decided interest in geology and mining; and about 1830 geo- 
logical surveys of several of the Atlantic states were begun, and 
more systematic explorations for the ores of the metals, as well as 
for coal, were carried on over all parts of the country then open to 
settlement. An important st(?p was taken in 1844. when a cession 
of the region on the south shore of Lake Superior was obtain^ d from 
the Cliippewa Indians. Here t?xplorations for copper immediately 
began, and for the first time in the United States the* business of 
mining for the metals began to be developed on an extensive scale, 
with suitable appliances, and with financial success. An event of 
still greater importance took place almost iinmciliatcly after the 
value of the copper region in question had been fully ascertained. 
This was the demonstration of the fact that gold existed in large 
quantities along the western slo]>e of the Sierra Nevada of California. 
In five years from the discovery of gold at Coloma on Ibe American 
Kiver, the yield from the auriforims belt of the Sierra Nevada had 
risen to an amount estimated at between sixty-five and seventy 
millions of dollars a year, or five times as much as the total 
])roduction of this metal throughout the world at the beginning 
of the century. 

The following details show the development of the mineral re- 
sources of the country at the middle of the 19th century. In 1830 
the shipments of anthracite amounted to nearly 3,5 oo,(m)o 
I # I tons; those of Cumberland or semi- bituminous coal were 
hi/MO 200,000 tons. The yearly production of pig iron 

aoofir 1009* risen lo between 500,000 and 600,000 tons. The 
annual yield of gold in the .^pptvl?.chian Ixfit had fallen off to about 
$500,000 in value, that of California had risen to $36,000,000, 
and was rapidly approaching the epoch of its culmination 
( 1 851-1853). No silver was obtained in the country, except what was 
.separated from the native gold, that mined in California containing 
ii.sually from 8 to 10 % of the less valuable mclal. The ore of 
mercury had been discovered in California before the epoch of the 
gold excitement, and was being extensively worked, the yield in 
the year 1850-1851 being nearly 2,000,000 It). At this time the 
copper mines of Lake Superior were being successfully developed, 
and nearly 600 tons of metallic copper were produced in 1 850. At 
many points in the Ajipalacliian Dclt attempts bad been made to 
work mines of copper and lead, but with no considerable success. 
About the middle of the century extensive works were erected at 
Newark, New Jersey, for the manufacture of the oxide of zinc for 
paint; about 1100 tons were produced in 1852, The extent and 
value of the deposits of zinc ore in the Sancon valley, Pennsylvania, 
had also just become known in 1850. The lead prcKluction of the 
Missouri mine.s had for some years been nearly stationary, or had 
declined slightly from its former importance; wliilc that of the upper 
Mississippi region, which in the years just previous to 1850 had 
risen to from 20,000 to 25,000 tons a year, was declining, having 
in 1850 .sunk to less than 18.000 tons. 

At the end of the century, in only fifty years, the United States 
had secured an easy first place among the mineral-producing countries 
of the world. It held primacy, with a large margin, I 
in the yield, of coal, iron, lead and copper, the minerals 
most impcj'tant in manufactures; in gold its output 
was second only to that of South Africa (though practi- 
cally equalled by that of Australia) ; and in .silver to 
that of Mexico. Although the data are in general incomplete upon 
which might be based a comparison of the relative standing of 
different countries in the production of minerals of lesser impor- 
tance than those just mentioned, it was estimated by M. G. Mulhall 
ilndustries and Wealth of Natiom, eiMHon of 1896, pp. 34-35) that 
Great Britain then produced api)roximately one- third, the United 
States onc-third, and all other countries collectively one-third of 
the minerals of the world in weight. 

The leading products, as reported by the Geological Survey for 
igo7y were as follows : coal, $614,798,898 (85,604,312 tons of anthra- 
cite coal; 394 i759>kz 2 of bituminous); petroleum, $120,106,749; 
natural gas, $54>222,399; iron ore, $131,996,147 (pig 
$529,95^,000); copper, refined, $173,799,300; gold, coinage value, 
$9 o ,435 j 7 oo ; building-stone, $71,105,^5; silver, commercial value, 
$ 37 > 299 , 7 oo; lead, refined, $38,707,596; and zinc, refined, $26,401,910. 
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The North Atlantic and the North Central census groups of states 
(that is, the terrilt>ry i-ast of the Mississippi and north of the Ohio 
rivers, and north of Maryland) produced two«thircls of the total 
output. Pennsylvania, Ohio, Illinois, West Virginia, California, 
Colorado, Montana, Michigan, New York and Missouri were the 
ten states of greatest absolute production in 1907. The rank relative 
to area or population is of course diiferent. I'hosc which, according 
to the bureau of the ctmsus, produced $tooo or over per sq. m. 
in 1902 were Ptmiisylvania, Ohio and West Virginia; $500 to $1000, 
Illinois, Michigan, Indiana, Vermont and Massachusetts. Seventeen 
states 2) rod uced from $too to $500 jut sq. ni. 

The total mineral output for the decade 1899-1908 according to 
the United States Gcxilogical Survey was as follows : — 


' Year. 

i 



Total Value 
of Products. 

Value of 
Non-metallic 
Products. 

Value of 
Metallic 
Products. 

1908 

$ 

$ 

« 

1. 595 .(>70, 1 86 

J.045.497.«7" 

549.9*3. ”6 

1907 

2,071 ,(>07,964 

IJ() 7 , 705,720 

903,802,244 

i9o(» 

1.902, 517,565 

1,016,206,709 

886,110,856 

i 1905 

1,623.028,720 

921.075,619 

702,453,101 

: 1904 \ 

; i,3<>i,o(>7,554 

859,383,604 

501,099,050 

1 i9<M 

! 1,491,928,980 

793.962,609 

(>24,318,008 

i 1902 

i 1,323,102,717 

617,251 ,154 
, 567.3 * 8,592 

<> 4 * .*58,584 

1901 

1,141,972,309 

5 , 8 , 2«.,259 

10<H1 

I,iO 7 ,c> 20,;^52 

512 , 195 . 2(»2 

55‘>,4*5.*80 

1899 

1.014,355,705 

44 (),o 9 o, 25 I 

5*5.47*. 981 


The x astly greater part of mineral products are used in manufac- 
tures within th(* United States, and only an insignificant part (for 
example, 2*47 % in 1902) is exported in the crude form. 

Coal exists in the United States in largo (juantity in each of its 
important varieties : anthracite, or hard coal ; bituminous, or soft 
coal ; and lignite ; aii l in various intermediate and ^ . 

special grades. Geologically the anthracite and bitumi- Ooa/# 

nous coals mainly belong to the same formation, the Carboniferous, 
and this is especially true of the better qualities; though it is stated 
by the United States Geological Survey that the geologic age of the 
coal beds ranges from Carboniferous in the Appalachian and 
Mississippi valley provinces to Miocene (Tertiary) on the Pacific 
coast, and that the (juality of the coal varies only xo a very uncertein 
degree with the geologic age. 'J'he following CHtfmates rest upon 
the same authority ; (i) total area underlaid by coal measures, 
496,776 sq. m., of which 250,531 are credited to anthracite and 
bituminous, 97,636 to sub- bituminous and 148,609 to lignite; 
(2) total original coal suj)ply of the country, 3,076,204,000,000 
short tons, including 21,000,000,000 tons of anthracite in Pennsyl- 
vania, and small amounts elsewhere (scmi-anthracite and 
semi -bituminous), 650,157,000,000 tons of sub- bituminous and 
743,590,000,000 tons of lignite.; (3) easily accessible coal still avail- 
able, 1,992,979,000,000 tons ; (4) available coal accessible with 
difficulty, i,i53,225,0()(),ooo tons. 

The total production of coal from 1814 (the year in which anthracite 
was first mined in J^cnnsylvaiiia) to 1908 amounted to 7,280,940,265 
tons, which represented an exhaustion — ^adding 50 % for waste in 
mining and preparation— of t i ,870,049,900, or four-tenths of 1 % 
of the supposed original supply. 

In 1820 the total production was only 3450 tons. In 1850 it 
was already more than 7,000,000. And since then, while tli<* 
population incrca.sed 230 % from 1850 to 1900, the production (>f 
coal increased 4,084 %. At the same time that the per capita 
consumption thus rose in 1907 to 5-6 tons, the waste was 
estimated by the National Conservation Commission at 3*0 tons per 
capita. This waste, however, is decreasing, the coal' abandoned 
in the mine having averaged, in the beginning of mining, two or 
three times the amount taken out ; and the cliiof part of the remain- 
ing waste is in imperfect combustion in furnaces and fire-boxes. 
Thus, notwithstanding the fact that the supposed supply still avail- 
able at the close of 1908 was 73(19 times the production of that year, 
and 4913 times the exhaustion such production represented, .so 
extraordinary has lx)en the increased consumption of the country 
that, in the opinion of the Geological Survey (1907), ** if the rate of 
increase that has held for the last fifty ^'‘ears is maintained, the 
supply of easily available coal will be exhausted before the middle 
of tW next century (a.d. 2050). 

In 1870 both Great Britain and G(.Tinany exceeded the United 
States in the production of coul. Germany was passed in 1871 
(definitively in 1877) ; Great Britain in 1899. Since igoi the United 
States has produced more than one- third of the world's output. 

Coal was produced in 19^8 in 30 states out of the 46 of the Union; 
and occurs also in enormous quantities in Alaska; (190,438 men were 
employed in this year in the coal mines. Pennsylvania (i 17.179,527 
tons of bituminous and 83, 268, 754 of anthracite), Illinois (47,659,690), 
West Virginia (41,897,843), Ohio (26,270,639), Indiana (12,314,890) 
and Alabama (11,604,593) were the states of greatest production. 
The production of each was greater still in 1907. 

The total output amounted to 415,842,(392 short tons, valued at 
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f 5^,314, 117 in 1908; and to 480,363,424 ^ons. valued a,t $6x4,798.898 
iri 1909 PennsyJvania produced three-fourths of the total output 
of the counto' in j86o, and since 1900 slightly less than one-half. 
Up to i«7o there was more anthracite nuned in Pennsylvania than 
hituminous in the whole country, but since that year the production 
of the latter has become vastly the greater; the totals in 1907# i** 
\vhich year each stood at its maximum, being 83,268,754 and 
5^2,573,944 tons respectively. 

Inasmuch as the present production is not considered locally — 
and with more or less justice — ^as at all indicative of the wealth in 
coal of the respective states, it may be said that according to esti- 
mates of the Geological Survey the following states are creclitcd 
with the deposits indicated of true bituminous coal, including local 
admixtures of anthracite, tlie figures being millions of short tons : 
Colorado. 290,272; Illinois, 240,000; West Virginia, 231,000; Utah, 
190,408; Pennsylvania, 112,574; Kentucky, 104,028; Ohio, 86,028; 
Alabama, 08,963; Indiana, 44,109; Mis.souri, 40.000; New Mexico, 
30,805; Tennessee, 25,065; Virginia, 21,600; Michigan, 12,000; 
Maryiand, 8,044; Texas, 8,000; Kansas, 7,022; and Montana, 
5,000; with lessor deposits in otJier states. At the same time there 
are estimated deposits of sub- bituminous coal, isolated or mixed 
with bituminous, amounting to 75,498 millions of tons in Colorado 
bvhich is probably the richest coal area of the country); and in 
other states as follows : Wyoming, 423,952 millions of tons; 
New Mexico, 132,975; Washington, 20,000; Montana, 18.560; 
California and Oregon, i.ooo each; and lesser amounts elsewhere. 
Finally, of true lignite beds, or of lignite mixed with siib-I)itumirious 
tjualities, the states of North Dakota. Montana, Texas and South 
l>akota are credited with deposits of 500,000; 279,500; 23,000; 
and 10,000 millions of tons respectively. But it is to be re- 
membered that the amount and the fuel value of both the lignite 
and, to a lesser degree, the sub-bituminous coals, is uncertain to a 
high degree. 

Petroleum, according to the report of the National Conservation 
Commis.sioii in 1908, was then the sixth largest contributor to tlic 
p . nation’s mineral wealth, furnishing alx)ut one-sixteenth 
H€trot9um. total. Oil was produced in 1908 in sixteen 

statc.s. This productive area is divided by the linilcd States 
Geological Survey into six " field.s " (in addition to some scattering 
states) \rith reference to the (juality of oil that tliey produce, 
such quality determining their uses. The Ai^jjalachian field (F*enn- 
sylvania. New York, Ohio, West Virginia and I'vnnessec) produces 
oil rich in paraffin, practically free from sulphur and asphalt, 
and ^dclding the lar^»cst percentage of gasoline and illuminating 
oils. This i« the highest grade crude oil produced in the world. 
'Ilie California field produces oil characterized by much asphalt 
and little or no paraffin, and is low in volatile constituents. The 
Lima (Ohio) -Indiana, the Illinoi.s, the Mid-Continent (Kansas, 
Oklahoma and northern Texas) and the Gulf (Texas and Loui.siana) 
fields produce oils containing more or less of sulphur and asphalt 
between the extremes of the two other fields just mentioned. The 
geological conditions of the difierent fields, and the details of the 
composition of the oils yielded, are exceedingly varied, and their 
study has been little more than begun. 

In 1859, when the total output of the country is supposed to have 
been only 2000 barrels of oil, production was confined to Pcnnsyl- 
v^ania an 3 New York. Ohio, West Virginia and California ^pearecl 
as producers in 1876. Kentucky and Tennessee in 1883, Colorado 
in 1887, Indiana in 1889, along with Illinois, Kansas, Texas and 
Mi.ssouri, Oklahoma in 1891, Wyoming in 189.^, and, lastly, Louisiana 
in 1902. From 1859 to 1876 the Appalachian field yielded 100 % 
of the total output of the country; in 1908 its share had fallen to 
* .5*9 In the same period of 50 years the yearly output rose from 
2000 to 179.572.^79 barrtds (134.717,580 in 1905) and to a grand 
total of 1.986,180.942 barrels,! worth $1,784,583,943, or more than 
half the value of all the gold, and mora than the commercial value 
of all the silver produced in the country .since 1792. The production 
in igo8 exceeded in value the output of both metal.s. Deducing 
from tiie figures of production since 1859 an equation of increase, 
one finds that in each nine years as much oil has been produced 
as in all preceding years to'^cther, and in recent years the factor of 
increase has been higher. So rapid has been the extension of the 
yielding areas, so diverse the fate of many fields, so shifting their 
relative rank in output, that the outlook from year to year as regards 
all these elements is too uncertain to admit of definite statements 
respecting the rclitive importance of the five fields already men- 
tioned. The total output of these, it may be stated, ftom rgoi to 
1908 — uniting the yield of the Illinois to' the Lima- Indiana field 
(since their statistics were long so uritecl, until their industrial 
differences became apparent), and adding a sixth division for the 
production of scattered areas of production — was as follows : 
Appalachian, 235.999,859; Lima-Indiana-Illinois, 219,609,347; Mid- 
Continent, 136,148,892; Gulf, 159.520,306; California, 27,931,687; 
and others, 3.3^7.886; the? leading producers in 1907-1908 being 
the Mid-Continent and the California areas. 

The world's output of oil was trebled between 1885 and 1895, and 
quadnmied between 1885 and 1900. In this increase the United 
States had the largest share. So recently as 1902 the ou^ut of Uie 
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United States was little greater than that of Rus^ <t^ two yieU^ 
91*4 % of the world's product), but this advantage has since then 
been greatly increased, so that the one has produced 63*1 and 
the other 21*8 % of the total output of the world. In 1908 the 
Geological Survey issued a preliminary map of the then known areas 
productive of oil and natural gas in the United States, estimating 
the extent of the former at 8850 and of the latter at 93^5 sq. m. 
The supply of oil in this area wa.s estimated at from 15,000,000,000 
to 20,000,600,000 barrels; and the National Conservation Com- 
mission of 1908 expressed the opinion that in view ol the rapid 
increase of production and the enormous loss through misuse the 
supply cannot be expected to last beyond the middle ol tiiis 
century. 

Natural gas, as a source of light and for metallurgical purposes, 
became imjiortant in the mid-eighties. In recent years its use for 
inciu.striai purposes ha.s lessened, and for domestic 
po.ses increa.sed. The existence of outflows or springs^*'® * 
of gas in the region west of the Alleghanies had long been known, 
ancl much gas was used for illuminating pur|)oses in Fredonia, New 
York, as early as 1821. Such gas is a more or less general con- 
comitant of oil all through the petroleum- bearing areas of the 
country. The total output of the country rose from a value of 
$215,000 in 1882 to one of $54,640,374 in 1908, with several fluctua- 
tions up and down in that interval. Pennsylvania, witli a product 
valued at $155,620,395 from 1899 to 1908, West Virginia with 
$84,055,496, Ohio with $48,172,450 and Indiana with $46,141,553 
were the greatest producers of the Union. 

'J'hc National Con.sorvation Commission in 1908 e.stimated the area 
of the known gas fudds of the country at 9000 sq. m. ; the portion 
of their yield in 1907 that was utilized at 400,000,000,000 cub. ft.; 
end tlic waste at an ecpial amount — more than 1,000,000,000 of 
cub. ft. daily, or cnougli to supply all the cities in the United States 
of above 106,000 ])Ox>ulation. 

Of other non-mctallic mineral substances, apart from coal, petro 
learn and natural gas, little need be said in detail. Stone is of the 
greatest actual importance, the value of the quarry output, includ- 
ing some prepared or manufactured product, such as dres.sed and 
crushed stone, averaging $65,152,312 annually in 1904-1908. 
Limestone is by far the largest clement, aiid with granite makes 
up I wo- thirds 0/ the total value. Vermont, Pennsylvania and New 
York are the leading producers. In this, as in other cases, actual 
product may indicate little regarding potential resources, and still 
less regarding the distributio:i of these tJiroughout the Union. 
Glass and other sands and gravel ($13,270,032), lime ($11,091,186), 
phosphate rock ($10,653,558), salt -3^032), natural mineral 
waters ($7,287,269), sulphur ($6 6^,215, almost wholly from Louisi- 
ana), slate ($6,316,817), gypsum ($4,138,560), clay ($2,599,986), 
a.sphalt ($1,888,881), talc and soapstone ($1,401,222), borax 
($975,000, all from California), and pyrite ($857,113) were the next 
most important products in 1908, It may be noted that tlic output 
in almost every item of mineral production was considerably greater 
in 1907 than in 1908, and the isolated figures of the latter year are 
of little interest apart from .showing in a general way the relative 
commercial importance of the products named. In the yield of 
gypsum, phosphate r(x:k and salt the United States leads the world. 

In Kulj)hur it is a close second to Sicily. Phosphate rock is heavily 
exported, and in the opinion of the National Conservation Com- 
mission of 1908 the .supply cannot long satisfy the increasing demand 
for export, which constitutes a waste of a precious natural resource. 
Other minerals whose production may be found stated in detail 
in the annual volume on Mineral ReaouYces of the United States 
Geological Survey are : natural pigments, felspar, white mica, 
graphite, fluorspar, arsenic, quartz, barytes, bromine. Some do2<ms 
of varieties of precious stones occur widely. Of building- stone, 
clay, cement, lime, sand and salt, the country’s supply was esti- 
mated by the National Conservation Commission of 1908 to tec 
"ample. 

In 1907 iron ore n-as mined for blast-furnace use in twenty-nine 
states only, but the ore occurs in almost every state of the Union. 

As nearly as can be estimated from imperfect statistics, 
the total ore production of the country rose steadily from 
2,873,400 long tons in r86o to 51,720,619 tons in 1907. The United 
States became practically independtmt 6f foreign ore imports during 
the decade 1870 to 1879. The iron-producing area of the country may 
be divided, with regard to natural geographic, historic and trade 
considerations, into four districts : (i) the Lake Superior district, 
embracing the states of Minnesota, Michigan and Wisconsin; (2) 
the southern district, emliracing the triangle tipj^cd by Texas, 
Maryland and Georgia; {^) the northern district, embracing the 
triangle tipped by Ohio, New Jersey and Massachusetts, plus the 
states of Iowa and Missouri; (4) the western distrir.t, whksh 
includes the states of the Rocky Mountain region and Pacific coast. 

Of these districts the I.akc Superior region — which embraces riic 
Marqxiette range (opened in 1854). the Menominee (1872), the 
Gogebic (1884), the Vermilkm (1884) and the Mesabi (1892)— firsi; 
attracted exploration about 1844, when the copper d^osits of the 
same region were opened, and pxoduced from 1854 to 1908 a total 
of 4^0,230,551 Jong tons, of which 341,036,883 were mined in the 
period 188^1908. From tiie Mesabi range ajooe, opened in 1892, 
no less than z68,r43,66! long tons were taken up to 1908. The 
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i^are of the whole district for some years past has been practically 
four-fitths of the total output of the country; and together with 
the yield of the southern district, more than go %. Minnesota 
alone produces more than half of the same total, having multiplied 
her product since 1889 by more than 33 times. Michigan held 
first place in output until xgoi. Alabama is the third great pro- 
ducer of the Union, and with the other two made up in 1907 more 
than four-fifths of the country's total. In 1907 the product of 
Minnesota (28,969,058 long tons) was greater than that of 
Gemiany (with Lusieniburg), and nearly twice the production of Great 
Britain. 

Of the two classes of iron minerals used as ores of that metal, 
namely, oxides and carbonates, tlie latter furnish to-day an in.sig- 
niiicant proportion of the country's product, although such ores 
were the basis of a considerable part ot the early iron industry, and 
even so late as 1889 represented one- thirteenth of the total. Of the 
oxides, various forms of the brown ores in locations near to the 
Atlantic coast were the chief basis of the early iron industries. 
Magnetites were also early employed, at first in CattUan forges, in 
which by means of a direct process the metal was secured from the 
ores and forged into blooms without being cast; later they were 
smclt.c'd in blast furnaces. But in the recent and great development 
of the iron industry the red luiematitc ores have been overwhelmingly 
predominant. From 1889 to 1907 the a\cragc yearly percentages 
of the red haematite, brown ores, magnetite and carbonate in the 
total ore production were respectively 82*4, io*i, 7’i and 0*4. In 
the census o£ 1870 the share of the tbr(‘e varieties appeared almost 
equal; in 1889 that of the red ores had risen to near two-thirds of 
the total. The red and brown ores arc widely distributed, every 
state in the Union in 1907, save Ohio and Norili Carolina, producing 
one or both. Magnetite i)roduction was confined to mountain 
regions in the cast and west, and only in Ohio were carbonates 
mined. 

An investigation was made in 1908 for the National Conservation 
Commission of tiie ore reserves of the country. Tliis report was made 
by Dr C. W. Hayes of the G(‘ologica.l Survey. With the njservaticms 
that only in the case of certain red haeiiiatiic bedded deposits 
can any estimate be made of relative accuracy, say within 10 % ; 
tluit tlie concentration deposits of brown ohj can be estimated only 
with an accuracy represented by a factor varying lietwccn tr; ajid 
3; and that the great l.»ake Su2>erior and the less known Adirondack 
deposits can be estimated within 15 to 20%, the total supply of the 
country was estimated at 79,59b22o,ooo long tons — 73,210,415,000 
of which were credited to haematite ores and 5,054 ,(>75,000 to 
magnetite. Almost 93 % is believed to lie about Lake Superior. 

The output of pig iron and steel in 1907 was 25,781,361 and 
23,362,594 long tons respectively. It is believed that the first 
steel made in the United States was made in Connecticut in 1 728. 
Crucible steel was first successfully produced in 1832, Bessemer 
and open-hearth in 1864. Pennsylvania, Oliio, Illinois, Alabama 
and nW York are the leading stales in production. 

The washing of the high or Tertiary gravels by the hydraulic 
process and the working of mines in the solid rock did not, on the 
whole, compensate for the diminished yield of the 
ordinary placer and river diggings, so that the produce 
Siiy§r, q£ C'alifornia continued to fall oil, and by i860 

had decreased to about half what it had been ten years before. 
Discoveries in other Conlillcran territories, notably in Montana 
and Idaho, made up, however, in part for the deficiency of Cali- 
fornia, so that in x86o the total amount of gold produced in the 
United States was estimated at not less than 845,000,000. In tlie 
latter part of the decade 1850-1859 the territories adjacent to Oli- 
iornia on the eas^ north and south were overrun by thousands of 
miners from the Sierra Nevada goldfields, and within a few years 
an extraordinaty number of discoveries were made, .some of wliicli 
proved to be of great importance. The most powerful impulse to 
iriining operations, and the immediate cause of a somewhat lengthy 
pcriCfd of wild excitemcmt and speculation, was the discovery and 
successful opening of the Comstock lode in 1859, in the western part 
of what is now Nevada, but was then part of Utah. About this lode 
grew up Virginia City. From 1859 to 1902 the total yield of this 
lode was $204,653,040 in silver and $148,145,385 in gold; the 
average annual yield from 1862 to 1868 was above eleven millions; 
the maximum yield $36,301,537 in 1877 ; and the total product to 
July 1880 was variously estimated at from $304,752,1 7i‘54 to 
$306,181,251*05. The lo<le was an ore channel of great dimensions 
included within volcanic rocks of Tertiary age, them.selvcs broken 
tfirough pre-existing strata of Triassic age, and exhibited some of 
the features of a fissure vein, combined in part with tliose of a contact 
deposit and in part with those of a segregated vein. The gangue 
was quartz, very irregularly distributed in bodies often of great 
sizes, for the most part nearly or quite barren of ore. The metalli- 
ferous portion of the lode was similarly distributed in great masses, 
known as bonanzas." The next most famous lode is thaut of 
Leadville, Colorado, which from 1879 to 1889 yielded $147,83.^^1^, 
chiefly in silver and lead. In later years the Cripple Cre^ district 
0f Colorado became specially prominent. 

The total output of gold ana silver in the United States according 
to the tables published by the director of the mint has been as 
follows *. — 
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Years. 

Gold. 

Silver. | 

in 

Kine Ounces. 

Value. 

Quantity in 
Fine OuncBs. 

Cuiniaercial 

Value. 

1798-1847 

1R4B-1R73 

1873-1908 

1,187,170 

58,279,778 

88,833.231 

$ 

'-’ 4 . 537 ,‘)‘X) 

i,204,750,ixxi 

1 ,83*'. 344,000 

309,300 

1 iR,5»»8,?hio 

I, 6('i4, 271,31x1 1 

1 

404,50a 

157 74Q.900 

i,37y.«9a.20O 

I 4 d, 3 cx),i 79 


), 7 >^3, 149. 000 

$>.538,046,600 


Colorado ($22,871,000), Alaska ($19,858,800), California 
($19,329,700), Nevada ($11,689,400), South Dakota ($7,742,200), 
Utah ( $3, 94(>7 oo), Montana ($3,160,000) and Arizona ($2,500,000) 
wt\re the leading producers in 1908, in wliich yeai* tlie totals for the 
two metals were $94, 5(, 0,000 for gold and $28,050,600 for silver. 

The grade of precious ores handled has generally and greatly 
clecreaso^l in recent years — according to the census data of ilf8o nml 
1902, disregarding all base metallic contents — ^from an average 
commercial value of $29*07 to one of $8*29; nevertlieless the product 
of gold and silver has greatly increased." This is due to improve- 
ments in mining methods aiicl reduction proce.sses, which have; made 
profitable low-grade ores that were not commercially available in 
1880. 

Copper was produced in 1908 in twenty-four states of the Union. 
Their output was almost seventeenfold the quantity reported by 
the et‘nsus of i860. The quantity produced from 18.^5--— 
the y(*ar in which the Lake Sup<;rior district became a Copp 9 r, 
I)roducer, and in which the; total product was only 224,000 lb — up 
to 1908 was 1 3* tot), 205, 634 lb. T he increases from 18415 to 1850, 
in each decennial period thoreaiter, and from 1901 to 1908, were 
as follows, in percentages ; 30 0, 27 0, 61, 7*2, 14*8, 9*1 and 5'8. The 
total product j)asscd 10,000,000 lb in 1857, 20,000,000 lb in 1867, 

30.000. 000 Ib in 1873, 40,000,000 tb in 1875, 5o,oix:),ooo lb in 1879 and 

100.000. 000 lb in 1883. Coinpaiing the j)rocIiict of the United 
States with that of tht; world, the figures for the tW(j respectively 
wore 23,350 and r5i,y3(> long tons in 1879, when the United 
States was second to both Spain (and Portugal) and Chile 
as a producer ; 51,570 and 199.406 long tons in 1883, when the 
United States firsit look leading rank; 172,300 and 334,565 long 
tons in 1805, when tue yield of the United "States first 
exceeded that of all other parts of the world combined; and 
942,570,000 and 1,667,098,000 lb in 1908. 

The three leading producing states or territories of the Union 
arc, and since the early 'eighties have been, Arizona, Montana and 
Micliigan, With Utah and California their yield in 1908 was 93 % 
of the total. During the decade ending with that year the average 
yearly output of the tlirec first- named was 197,706,968 ft, 
267,172,951 Ib and 192,187,488 lb respectively. 

The production of lead was for many years limited, as already 
mentioned, to two districts near the Mississippi ; one the so-called 
Upper Mines, of Wisconsin, Iowa and Illinois; the other 
the Lower Mines of south-eastern Missouri. The 
national goverzunent, after reserving the mineral lands (1807) and 
attempting to lease them, concluded in 1847 to sell them, 
owing to the difficulty of preventing illegal entry and collectit^g 
royalties. The yield of the Upper Mines culminated about 
1845, and long ago became insignificant. The greatest lead dis- 
trict is in south-western Missouri and south-eastern Kansas, known 
as the Jof)Un-Galcna district alter the names of the two cities that 
are its centre, 'i'he United States is the greatest lead producer and 
consumer in the world, its percentage of the total outiiut and con- 
sumption averaging 30*4% and 32*5% respectively in the years 
[904-1908. Since 1825 the total product of lead refined from 
domestic ores and domestic base bullion was, up to the close of 1908, 
7,091,548 short tons. An annual yield of iuo,ooo tons was first 
passed in 1881; of 200,000, in 1891; of 300,000, in 1898. The 
total refined domestic product in 1907 wa*s 337,340, and ithe total 
domestic lead smelted was 365,166 tons. Of the smelter domestic 
product 235,559 tons were of desilverized lead and 129,607 of soft 
lead. Considerable quantities of foreign ores and base bullion are 
also refined in the United States. The average percentage of metallic 
recovery from lead ores was about 68 %, in 1880, and again in 1902, 
according to the national censuses of these years. According to 
the bureau of the census the value in 1902 of the lead yielded by 
copper, by non-argentiferous lead and zinc, and by gold and silver 
ores respectively was $19,053, $5,850,721 and $12,311,239. This 
reflects the revolutionary change in the histqr)^ of lead mining since 
the first discovery of argentifcjrous lead ores in the Rocky Mountain 
states in 1864, which became available only after the building of 
railways. Until the comi)letion of the Union Pacific in 1869 tlicre 
was no smelting of such ores except for their silver contents. The 
deposits in the Joplin-Galena district were discovered in 1848, but 
attracted little attention for three decade.s. Of the soft lead smelted 
in 1907 no less than 9^1 *8 % came from Missouri. Idaho, Utah and 
Colorado produce together almost as great a proportion of the 
desilverized lead, haS of which has come in recent years from 
Idaho. 

Spelter production began in the United States in 1858 in an 
experimental way, and regular production in x86o. The ccn^;us of 



644 


UNITED STATES 


[INDUSTRIES 


the latter year reported an output of product valued at $72,600, 
According to the census data for iS8y and 1902 there was an in- 
crease in value of product of 184*1 %in the interval, and 
Ilttc, jn the quantity of ore produced. The value 

of products in 1902 were reported as $340,686 from gold and silver 
ores, and $8,665,67.5 from non-argentiferous lead and zinc ores. 
The total product of zinc from domestic ore for the entire country 
was 7343 short tons in 1873, passed 100,000 tons in 1898, and 
200,000 in 1907, when it amounted to 223,745 tons. From 1904 to 
1908 the share of the United States in the world's output averaged 
28*2 %, and in the world's consumption (disregarding stocks) 27*5 % 
Of tlie product of 1907 above stated no less than 63*4 % camt 
from Missouri alone; Colorado, Wisconsin, Kansas and New Jersey 
yielding together 30-8 % more. 

Most of the quicksilver )iroduccd in the United States comes from 
California (86 % of the total in 1908), but a considerable quantity 
^ comes from 'J'exas, and small amounts are produced 

Merottry. Utah, Arizona and Oregon. Veins of cinnabar are 
known elsewhere in the Rocky Mountain and Sierra Nevada regions 
but not in w'orkable quantities. The mercurial ores of the Pacific 
Coast ranges occur in very irregular deposits in the form of strings 
and bunches, disseminated through a highly metamorphosed 
siliceous rock. The first locality v'here the metal was successfully 
mined was at New Alinaden, about 100 m. south of San Francisco. 
These mines have been productive since 1824. Another old mine, 
discovered in 1853, is the New Idria located another 100 m. farther 
south. These two are still among the foremost producers. 

F’rom 1850 to 1908 ('alifornia produced a total of 2,052,000 flasks 
of metal, of 76*5 lb (since June i, 1904, 75*0 lb net) each. The year 
of greatest yield was 1877, with 79,395 flasks. The production had 
steadily fallen to 16,984 flasks in 1908, but in the opinion of the 
United States CJeological Survey this reduction is mainl}* attribut- 
able, in recent years at least, to market conditions, and does not 
truly indicate the exhaustion of the mines, although the ores now 
available are of low grades, those of New Almadeii having shown 
a decrease in yield from 30*7 % in 1850-1851 to 0*74 % in 1895-1896, 
so that only the greatest metallurgical skill and business economy 
can sustain the mines against a weak market. 

Bauxite was produced on a commercial scale in four states in 
1908 ; Alabama, Arkansas, Georgia and 'rennessee; Arkansas pro- 
ducing- as for years past — more than six-tenths of 
the total product of tne country. This rose from an 
insignificant amount in 1889 to 97,776 long tons (valued 
at $480,330) in 1907. The consumption 01 the United States is, 
however, much larger than its product, and is rapidly growing. 
The production of aluminium rose from 83 lb in 1 883 to 7,500,000 ft) 
in 1903, and a consumption (the Geological Survey not reporting 
the production) of 17,211,000 lb in 1907, Antimony, bismuth, 
selcmum, tellurium, chromic iron ore, tin, nickel, cobalt, vanadium, 
titanium, molybdenum, uranium and tantalum arc produced in the 
United States in small amounts, but such " production " in several 
tases has amounted to only slight discoveries, and in general they 
are of little importance in the market. Of tungsten the United 
States was in 1907 the greatest producer in the w’brld (1640 tons in 
a total of O062). Tin ores have oecn widely discovered, but tliough 
much has been hoped for from them, particularly from the deposits 
in the Black 1 fills region of South Dakota, there has been no more 


Other 

Mcimlt* 


preceding the Civil War the United States was a close second to 
Great Britain among the trading countries of the world. The Civil 
War caused enormous losses to the merchant marine, and the world- 
wide substitution about this time of iron .steamers for wooden 
steamers and sailing vessels contributed to prevent a recovery; 
because, although ship-building was one of the earliest arts developed 
in the colonies, and one that was prosecuted with the highest success 
so long as wooden ships were the dominant type, the United States 
has never achieved marked success with the iron steamer, and 
the law has precluded the registry as American of vessels built 
abroad. The American “ clipper ships that w'cre constructed 
at Baltimore and elsewhere during the last three decades before 
the Civil War were doubtless the swiftest sailers that have ever 
been built. 

The total trade of the country by land and sea, the movement 
inward and outward, is shown in the following table for various 
years since i8f)i : — 


Year. 

1 Imports by Land 

1 and Sea. 

Exports by Land 
and Sea. 

Total Commerce. 


1 ^ 

$ 

$ 

1861 

3.W.<>50,i5.1 

: 249,344,913 

584,995,066 

1870 

4(>2,37;.587 

529 , 5 i 9 , 3‘>2 

991,890,889 

1880 

1 667,954,746 

835,638,658 

1,503,593,404 

1890 

789,310,409 

857,828,684 

1,647,139,093 

1900 

849,941,184 

>,394,483,082 

*,244,424,266 

1905 

i,h 7 , 5 I 3,071 

>,518,561,666 

2,656,074,757 

1909 

1,475,612,580 

1,728,205,271 

3,205,815,851 


than a relatively insignificant commercial production, 

Commerce, Foreign and Domestic, -The 3*higlish colonics that 
became the United States carried on during the colonial period a 
commerce with the mother country, and also, both so far as the 
legislative trammels of the British colonial system permitted it 
and illicitly, a fairly active commerce with the West Indies. This 
latter became of increasing moment in the successive periods of 
European colonial wars of the i8th century. With the achievement 
of independence by the United States the same interest became of 
still greater importance to the new nation, so as to constitute a lead- 
ing element in its early diplomacy. Although relatively unsuccess- 
ful in securing access to the British islands, the importance of the 
United States as a supplier of the other West Indies continually 
grew% and when the communication of the French and Spanish 
islands with their metropolises W'as practically cut off by the British 
during the NajHilconic wars, the dependence of these colonies upon 
the American carrying trade became absolute. It was the profits 
of this neutral trade, notwithstanding the losses to which it was 
exposed by the high-handed measures of the British and the French 
governments, that caused these insults to be more or less patiently 
endured by the trading interests. W^hen President Jefferson, and 
after him President Madison, attempted to secure rearess for these 
injuries by the imposition of an embargo on American vessels, the 
Wc.st Indian trade was temporarily ruined, the war of 1812-15 with 
Great Britain contributing to the same end. The East Indian trade 
had been opened from New England ports late in the i8th century. 
The whaling and cod and mackerel fisheric.s were of earlier colonial 
origin. As general carriers American shi])s gained no importance 
until the Napoleonic wars; and this interest was greater in the West 
Indies than in Europe. Such were the main branches of national 
commerce up to the time of the second war with Enijland. After 
the war of 1812 new outlets were found in all directions, and the j 
commerce of the country grew apace, until in the years immediately 


The excess of exports over imports in the decade 1899 -1908 totalled 
$5,728,214,844; and in the same period there was an excess of ex- 
ports of gold and silver, above imports, of $444 ,908,903. Of the total 
exports of 1909 $1,700,743,638 represented domestic merchandise. 
The remainder, or element of foreign exports, has been of similarly 
small relative magnitude since about 1880, but w'as of course much 
larger wdiile the carrying trade was of importance. From 1820 up 
to 1880 agricultural products made up with remarkable steadiness 
almost exactly four-fifths of all exports of domestic merchandise. 
Since then the increase of manufactures, and to a slight degree that 
of minerals, has lessened much the share of agricultural products, 
which in 1906 was 56*43 %, that of manufactures being 35*11 % 
and of minerals 3*09 %. The following table indicates in u general 
way the increased value, in round millions of dollars, of the leading- 
agricultural exports since 1 860 — 


Year. 

Raw 

Cotton. 

Bread 

Stuffs. 

Leaf 

Tobacco. 

Meats 
and Dairy 
Products. 

Cattle, 
and other 
Animals. 

i8(»a 

192’0 

24*0 

1 6*0 

16-9 

1-8 

1900 

242'9 

262*7 

29*4 

i 84-5 

43'6 

i9»5 

381 '4 

107*7 

29*8 

200*0 

467 

1909 

461-9 

139-5 

36-« 

152*0 

20-8 


Classifying imports and domestic exports as of .six groups : (i) 
crude food-stufts and food animals; (2) food-stuffs partly or wholly 
prepared; (3) raw materials for use in manufacturing; (4) manufac- 
tured articles destined to serve as materials in further processes 
of manufacture; (5) finished manufactures; (6) miscellaneous pro- 
ducts — the table on p. 645 shows the distribution of imports and 
exports among these six classes since 1820.^ 

It will be seen from the table that the share of the first two classes 
in both imports and exports has been relatively constant. On 
the other hand the great increase of imports of class III,, and the 
great decrease of class V.; and of exports the great increase of 
tho.se of class IV., and decrease of those of classes 111. and V., all 
reflect the great development of manufactures in modern times. 
The table also shows the great rapidity of this change in recent 
years. 

Europe takes, of course, a large share of the exports of finished 
manufactures — a little more than a third of the total in the quin- 

S uennial period 1903-1908; but North America takes but very 
ightly less. On the other hand, above 70 % of manufactures 
destined to serve as material in further processes of manufacture 
went, in the same years, to Europe, and from eight- to nine-tenths 
of the first three classes of exports. After Euroiic the largest shares 
of exports are taken by North America, Asia and Oceania, Soutii 
America and Africa in order. The idiare of the five continental 
divisions in 1909 was as follows, respectively: $1,169,672,326; 
$344,767,613; $113,129,907; $83,509,047 and’ $17,124,298. The 
respective shares of the same divisions in the imports of the 
country were as follows : $763,704,486; $277,863,210; $223,254,724; 
1193,202,131 and $17,558,029. It will be seen that the commercial 


^ The official statistics are kept current since 1820. For the years 
1789-1818 consult Adam Seybert's Statistical Annals (Philadelphia, 
1818), which are based upon official documents, a large part of which 
arc no longer in existence. 
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j 

Years. 

1 All Imports. Percentages 

by Classes. 

Exports of Domestic Merchandise. 

Percentages by Classes. 

1 

1 . 

II. 

111. 

IV. 

V. 

VI. 

I. 

11 . 

III. 

IV. 

V. 

VI. 

1820 

11*15 

19-85 

3-64 

7-48 

56-80 

1*02 

479 

* 9*51 

60*46 

9*42 

5*66 

o*i6 

1830 

1177 

15*39 

6*72 

8*22 

36-97 

0*93 

4*65 

x6*32 

Os-34 

7*04 

9*34 

0*31 

1S40 

15*54 

i 5 - 4 (j 

xi*7i 

11*56 

45*09 

0*64 

4-09 

14*27 

67*61 

4-34 

9*47 

0*22 

1850 

10*38 

12*37 

6-75 

15*08 

54'93 

0*49 

s-.w 

14-84 

02*26 

4-49 

12*72 

0*10 

x 80 u 

IO*II 

15*26 

10*48 

6*67 

56-5* 

1*00 

3*85 

12 ‘ 2 X 

68*31 

3*99 

11*33 

O' 31 

1870 

12-38 

22*o8 

12*18 

12*51 

39*69 

I*i6 

11*12 

13*53 

56-64 

3*66 

14-96 

0*09 

1880 

15*01 

17*69 

19*74 

16-59 

29*43 

1*54 

3230 

23*47 

28-98 

3*52 

11*20 

0*47 

1890 

16*28 

16*89 

21*63 

14-81 

29*23 

117 

15*62 

26*59 

i 36-03 

5*50 

15*68 

o '58 

1900 

11*52 

15*65 

32*50 

J5-79 

23*90 

0*64 

i 6*59 

23*21 

i 23-75 

11*15 

24*22 

i*o8 

1908 

I 2 ‘I 9 

12*31 

30*43 

16-43 

27*77 

087 

10*30 

i8*io 

1 3»-34 

» 4*23 

20*68 

0*35 

1909 

11*67 

10*99 

35*89 

17-48 

23*2.| 

0*73 

6*75 

16*76 

! 33-62 

14*89 

27*52 

0*46 


uit(!rests in South America are relatively small. The shares of the 
ten nations having the largest part in the trade of the country were 
as follows in 1909 : — 



Imports from 

Exports to 


$ 

$ 

Great Britain 

a47.474.104 

521.281,999 

Germany 

161,951,673 

247,310,084 

Canada, Newfoundland and Labrador 

88,321,706 

191,438,400 

France 

132,069,748 

126,361,959 

Cuba 

107,334.716 

48,217,689 

1 Brazil 

117,062,723 

19,765.836 

j Holland 

30,905,71a 

89,121,124 

Mexico 

52,578,454 

53,512,947 

Japan 

Belgium 

68,116,665 

36,236,368 

23,471.837 

44.477,380 


The leading imports in 1909 were as follows, indicating in each 
case, when not evidently unnecessary, the value of finished manu- 
factures and of unmanufactured materials : Silk (manufactured, 
$32,963,162; unmanufactured, $75,5i2,4«0; and skins, other 
than fur skins ^103,758,277) ; sugar and molasses ($9i,535.4<>^>); 
fibres, vegetables and textile grasses (manufactured, $33,511.^9^; 
unmanufactured, $54,860,698); coffee ($86,524,006); chemicals 
($86,401,432); cotton (manufactured, $68,380,780; raw and waste, 
$15,421,854); rubber (manufactured, $1,462,541; unmanufactured, 
$83,682,013); wool (manufactured, $22,058,712; unmanufactured, 
155,530,366); and wood (manufactured, $43,620,591: unmanufac- 
tured, $13,584,172). Precious stones ($43,620,591); fruits and 
nuts; copper, iron and steel; tobacco, leaf ($25,897,650; manufac- 
tured, $4,138,521); tin; spirits, wines and liquors; oils, paper, works 
of art, tea and leather ($16,270,406), being the remaining items in 
excess of $15,000,000 each. The leading exports of domestic 
merchandise in excess of the same value were the following : cotton 
($496,334,448); iron and steel, excluding ores ($157,680,331); meat 
and dairy products ($151,964,037); petroleum, vegetable and 
animal oils ($126,350,916); wheat and wheat flour ($100,529,381); 
copper, excluding ores ( $92,584,640) ; wood ($72,312,880); leather 
($47,146,415) ; tobacco ($41,554.058) ; coal ($38,441,518) ; agricultural 
implements ($27,327,428) ; corn and corn meal ($27,062,128) ; animals 
($21,007,122); chemicals ($20,330,335); oil-cakc ($20,245,818); 
fruits and nuts ($18,707,670); vehicles ($16,774,036); naval stores 
($16,103,076); and paper ($15,280,541). 

New York, New Orleans, Boston, Galveston, Philadelphia, 
Baltimore, San Francisco and Ihiget Sound are, in order, the leading 
customs districts of the country in the value of their imports and 
exports. Almost one-half of the country’s foreign trade is done 
through the single port of New York. In 1909 more than eight- 
tenths of all imports of the country entered by, and more than seven- 
tenths of all exports went out through, the eight customs districts 
just named. Savannah and Charleston are other great ports and 
southern outlets, particularly for cotton. 

Of the imports and exports of 1861 two-thirds (in value) were 
carried in American vessels. By 1864 the proportion had fallen 
to 27*5 %, and except for a temporary slight recovery after the close 
of the war there has been a steady progress downward .since that 
time, until in 1908 only 9’8 % of the commerce of the country was 
carried on under its own flag. More than half the shipping entering 
and leaving the ports of the United States in 1908 was British; 
Germany, the Scandinavian countries, France, Holland and Italy 
ranking next in order; the United States, although ranking after 
Great Britain, contributed less than a seventh of the total. The 
total tonnage entered was 38,539,195 net tons (of loo cub. ft. each), 
“as compared with 18,010,649 tons in 1880. 

Of the total of tonnage entered in 1909. 30,443,695 tons repre- 
sented seaport entries, the remainder entering across the land 
frontiers. 

The merchanc marine of the United States in 1900 totalled 5.164,839 
net tons, which was less than that of iSfk) (5.353,808), in which year 
American shipping attained an amount which only in recent years 


has been again reached. In the decline that followed the Civil War 
an apparent minimum was reached of 4,068,034 tons in 1880; but 
this (iocs not adequately indicate the depression of the shipping 
interest, inasmuch as the aggregate was kept up by the tonnage of 
vessels engaged in the coasting trade and commerce of the inland 
waters, from which foreign shipping is by law excluded. The decline 
of tonnage engaged in ocean traffic was from 2,54(»,237 net tons in 
i860 to 1,352,8x0 in 1880; and this decline continued in later years. 
On the other hand the aggregate tonnage of the country has again 
begun to rise, and in 1908 the total was 7.365,445 net tons, a third 
of this being on the C^reat l^kcs, and somewhat under one-half on 
the Gulf and Atlantic coasts. Of the same total 0,371,865 tons 
represented the coasting trade, only 930,413 tons being engaged 
in the foreign trade of the country. New England still supplies 
a quarter of the shipping annually built along the entire seaboard 
of the country ; but more* is yearly built upon the Great Lakes than 
upon the seaboard. 

Internal Commerce : Railways and -Large as has become 

the foreign commerce of the country, it is small beside the aggregate 
interior commerce between the states of the Union. The basis of 
this is necessarily facilities for transportation. At the end of 1908 
the railway lines' of the country totalled 232,046 m.--morc than 
those of all Europe. The traffic on these, measured in units moved 
one mile, was 28,797,781,231 passenger-miles, and 2x4,340,129,523 
freight miles. Various systems, with joint or separate outlets from 
the Pacific coast to the Mississippi valley, provide for the handling 
of transcontinental freight. Rivers and canals arc relatively much 
less important to-day than in the middle decades of the 19th century, 
before the growth of the railway traffic made small by comparison 
the movement on the interior watercourses. According to a roecial 
report of the department of commerce and lalxxur of 190O, 290 
streams are used to a '* .substantial degree for navigation, aflording 
together an aggregate of 2O00 m. of 10 ft. navigation, or 5S00 m. of 
6 ft. navigation at ordinary water. Of the last almost half belongs 
to the Mississippi River. More than $250,000,000 has been spent 
by the national government for the improvement of watcrway.s, yet 
no general system exists, and a large part of this enormous sum has 
been wasted on unimportant or impossible projects, especially in 
recent decades, since the river navigation has been a declining 
interest. 1360 m. of state-owned canals and 632 m. of private 
canals of ” some importance were also reported as in operation in 
1909. More than an equal length of canal ways (2444 m., costing 
$80,000,000) was reported as having been abandoned after con- 
struction. Of recent years there has been a great revival of interest 
in the improvement of inland waterways upon .systematic plans, 
which promises better than an earlier period of “ internal improve- 
ments in the first half of the 19th century, the rc.sults of which 
were more or less disa.strous for the state and local government 
that undertcKxk them, and only less so for the national government. 
The Erie canal in New York, the Delaware and Chesapeake 
canals, and the Sault St Marie canal are the most important in the 
country. 

Coal, iron ore, building materials, lumber, livestock, cotton, fruits, 
vegetables, tobacco and grain are the great items in the domestic 
commerce of the country, upon its railways, inland waterwaySi 
and in the coasting trade. The magnitude of these items is so great 
as to defy exact determination ; data for the formation of some idea 
of them can be found in the account of the mineral, forest and 
agricultural resources of the country. It was estimated by the bureau 
of the census that in 1906 the tonnage of freight moved by American 
vessels within American waters, excluding harbour traffic, wflfi 
177.5x9,758 short tons (as compared with 1,5*4,906,985 long tons 
handled by the railways of the country). Of this total 42*6 % was 
moved on the Great Lakes, and 36-8 % on the Atlantic and Gulf 
coa.sts and waterways. 

The Great I^kes arc connected by canals with the Atlantic, the 
St Lawrence River and the Mississippi; the connexion with the first 
being through the Erie canal, a 7-it. waterway, and that with the 
St Lawrence through Canadian canals that afford a 14-ft. navigation. 
The conncxioxi with the Mississippi is through the drainage-canal 


' See further Railway. 
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of Chicago, and thence into brnuchcs of the Mississippi affording as 
yet even less water tliaii the Atlantic outlet. The commerce on the 
lakes is largely in grain, coal, iron and lumber. The tonnage of 
veSvsrU clciared between y\jnerican ports on the lakes in 1908 was 
i03,27i,tS85 net tons; the fn.'ight they carried came to 80,974,605 
long tons. Vessels n.ggregating 4 h 75 ij 7 i 7 tons, carrying 
57.S95.MO tons of freiglit, valued at $470,141,318, passed through 
the Saiilt Ste Marie canal and 47,021 ,078 tons of freight were moved 
through the J>etroit Kiver in the same year. In those figures no 
account is taken of the trade of the Gahadian port.s on the lakes. 
Compared with this volume of trallic the movement through the 
Suez C^na: is small. 

It has been estimated by O. P. Austin, chief of the national 
bureau of statistics, using data of 1903, that the internal commerce 
of the United States cxceed.s in magnitude the total international 
commerce of the world. (F. S. P.) 

VII.— Constitution and Govkknment 
1 . — Jfitroductory, 

St. A description of the government of the United States 
falls naturally into three parts 

First j an account of the .states and their governments. 

Second f an account of the P" ederal system, including the relation 
of the states as communities to the P'ederation as representing 
the whole nation. 

Third t an account of the structure and organization of the 
Federal government considered as the general government of 
the nation. 

As the states are older than the Federal gotx;rnment, 
and as the latter was, indeed, in many respects modelled 
upon the scheme of government which already existed in the 
thirteen original states, it may be convenient to begin with the 
.slates and then to proceed to the national government, whose 
structure is more intricate and will require a fuller explanation. 

Before entering, however, on a description of the state 
governments, one feature must be noticed which is common 
both to the states and to the Federation, and gives to the 
governmental system of both a peculiar character, different from 
that of the government of Great Britain. This feature is the 
existence of a supreme instrument of government, a document, 
enacted by the people, which controls, and cannot lie altered by, 
any or all of the ordinary organs of government. In Great 
Britain parliament is the supreme power, and can change any 
of the laws of the country at any moment. In the American 
Union, and in eveiy^ state of the Union, there exists a docu- 
mentar}^ or rigid constitution, creating and defining the powers 
of every authority in the government. It is the expression of 
the ultimate sovereignty of the people, and its existence 
gives to the w'orking, both of the Federal government and of 
the several state governments, a certain fixity and uniformity 
which the European, and especially the British, reader must 
constantly bear in mind, because under such a constitution 
every legislative body enjoys far scantier powers tlian in the 
United Kingdom and most European countries, 

II . — The State Governments. 

§ 2. The state is the oldest political institution in America, 
and is still the basis and the indestructible unit of the American 
OrigiaoittB system. It is the outgrowth from, or rather the 
Amertcma continuation of, the colony, as the latter existed 
stmt 9 , before the Declaration of Independence in 1776. 
In every one of the North American colonies there was in 
operation at that date a system of self-government under 
a charter granted by the British crown. In each there was a 
governor, with minor executive officers, a legislature, and a 
judiciary; and although the Crown retained the power of al- 
tering the charter, and the British parliament could (in strict 
legal view) legislate o\ cr the head of the colonial legislature so 
as to abrogate statutes passed by the latter, still in practice each 
colony wa.s allowed to manage its own affairs and to enact the 
laws it desired. Thus the people were well accustomed to work 
their institniions, and when they gained their independence 
continued to maintain those institutions with comparatively 
little clmngc. In two colonies, Rhode Island and Connecticut, 
the colonial charter was substantially maintained as the 
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constitution of the .state for many years, in the former cate 
till 7842, in the latter till t8i8.. 

g 3. Each state was under the confederation of 1781 sovereign 
(except as regarded foreign relations), and for most purposes 
practically independent. In adopting the Federal RigtHsuia 
Constitution of 1787-1789, each parted with some Powon 9 fa 
of the attributes of sovereignty, while retaining state. 
others. Those which were retained have been to some extent 
diminished by the 14th and 15111 amendments to the Consti- 
tution, and if the right to secede from the Union ever existed 
(a point much controverted), it was finally negatived by the 
Civil War of 1861-65. Otherwise, however, these altributeK 
sur\ave. The powers of a .state are inherent, not delegated, and 
each retains all such rights and functions of an independent 
government as it has not, by entering the Union, affirmatively 
divested itself of in ^a^'our of the Federal government. Each 
has its own documentary constitution; its legislature of two 
elective houses; its executive, consisting of a governor and other 
officials; its judiciary, whose decisions are final, except in cases 
involving Federal law ; its s)^stem of local government and local 
taxation ; its revenue, system of taxation, and debts ; its 
body of ])ri\'atc civil and criminal law and procedure; its 
rules of citizenship, which may admit persons to be voters in 
state and national elections under conditions differing from 
those prevailing in other states. 

The rights and functions of a state practically cover the 
field in which lie most of the relations of privat e citizens to one 
another and to the authorities with which they come into con- 
tact in daily life. An American may through a long life never 
be reminded of the Federal government, except when he votes 
at Federal elections (once in every two years), lodges a complaint 
against the pe st office, or is required to pay duties of customs 
or excise. His direct taxes are paid to officials acting under 
state laws. The state (or a local authority created by the state) 
registers his birth, aj)poinis his guardian, provides schools for 
liim and pa)'s for them, allots him a share in the property of a 
parent dying intestate, licenses him when he enters a trade 
(if the trade needs a licence), marricJi him, divorces him, enter- 
tains civil actions against him, tries and executes him for murder. 
The police that guard his house, the local boards which care for 
the poor, control highways, provide water, all derive their 
powers from the state. Nevertheless the state is (as will be 
explained later) a slightly declining factor in the public li£e 
of the nation, because public interest tends more and more to 
centre in the Federal or national government. 

S4. The constitution of each .state is framed and enacted 
by the state itself, without auy Federal interference, save 
that in the case of new states (i.e. those which 
did not already exist when the Federal Union 
was formed, but were subsequently admitted to 
it) the P'ederal legislature has the right of making the 
adoption, or omission, of any particular provision in a state 
constitution a condition of the admission of that particular 
state. Even in these cases, however, the constitution derives 
its force not from the national goN'ernment, but from the people 
of the state. The invariable method of forming a constitution 
is for the citizens to elect by special popular vote a body called 
a convention to draft the document, 'which, when drafted and 
circulated, is usually, though not quite invariably, submitted 
to popular vote. This is done either when a state is to be 
formed out of a territory (as to which see post, § 10), or when 
an existing state desires to give itself a new constitution.^ 

A stale constitution usually consists of the following parts : — 

A description of the state boundaries (now frecpcntly omitted); 

A bill of rights, defining the so-called “ primordial rights ** Qi 
the citizens to security of life, liberty and property; 

A declaration and enactment of the frame of state governmeiit, 
i,e. the names, functions and powers of the houses of the legislature, 


' Details as to state constitutions will be found in J. Bryne, 
American Commonwealth, chs. xxx^di.-xxxix., which is referred to 
here and siibsfrqucntly as containing a fuller treatment of all the 
topics dealt with in this article. Further details may be found 
also in the articles on the separate states. 
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the chief executive officials, and the courts of justice, with provisions 
regulating the electoral franchise; 

Provisions creating, or directing the creation of, a system of local 
government for cities and rural areas; 

Mscellaneous provisions relating to law and administration, 
including the militia, revenue and taxation, state prisons and 
hofl ^ i t ah , agriculture, banlung and other corporations, railways, 
labour questions; 

Provisions for the amendment of the constitution; 

A schedule i)rcscribing the method of submitting the draft 
constitution to the vote of the people, with temporary provi^ons 
regulating the mode of transition from the old constitutional 
arrangements to the new ones. 

The method of amending the constitution varies in detail from 
state to state, but that most usual is for the legislature to propose 
amendments, often by a prescribed majority, and for these amend- 
xzbents to be voted on by the people. Such amendments have 
latterly come to include many matters not strictly constitutional, and 
so to constitute a si)ecie,s of direct legislation by the pe()ple similar 
in principle to what is called in Switzerland the Referendum. 
Some states have recently allowed a prescribed number of voters 
to propose, by what is called the Initiative, amendments which 
are submitted to the vote of all tlic citizens without the inter 
vention of the IcgLslature. 

Two remarkable changes have passed over the state constitutions. 
In the earlier days of the republic they were comparatively short 
and simple instruments, confined to the definition of civic rights 
and the establishment of a frame of government. I'hey have now 
become very long and elaborate documents, seven, eight or ten 
times as long as the Federal Constitution, and containing a vast 
number of provisions on all sorts of subjects, many of them partak- 
ing of the nature of ordinary statutes passed by a legislature rather 
than safeguards suitable to a fundamental instrument. And 
secondly, whereas in earlier days the constitutions were seldom 
changed, they arc now frequently recast or amended. No slate, 
except a few of the newest, qow lives under its original constitution, 
and none, except Massachusetts, under a constitution older than 
the iQtii century. Some have recast their constitutions seven or 
eight times. Some provide for the revision of the constitution at 
stated intervals. Notwithstanding the facility and frequency of 
amendments, the variations between one constitution ana another 
are less conspicuous than might have been expected. There is, 
however, a distinction of type and character between those of the 
western and southern and those of the eastern states, the former 
being generally more prolix, more prone to go into details, more 
apt to contain new experiments in legislation. 

Comiiaring the -old constitutions witli the new ones, it may be 
said that the note of those enacted in the first thirty or forty yearn 
of the republic was their jealousy of executive power and their 
careful saieguarding of the rights of the citizen; that of the second 
period, from 1820 to tlie Civil War (1861-O5), the democratization 
of the sufirage and of institutions generally; that of the third 
period (since the war to the present day), a disposition to limit the 
powers and check the action of the legislature, and to commit 
power to the hands of the whole people voting at tne polls. 

§ 5. In every state the legislature consists of two houses. 
This remarkable feature, originally due to the practice that had 
prevailed in some colonies, and to the example of 
Great Britain, soon became universal, and the belief 

^ ' '*in its necessity has passed into a fundamental dogma, 
the idea being that a single chamber would be either hasty, or 
tyrannical or unscrupulous — ^perhaps all three — so that there 
must always be a second chamber to keep the first in order. 
The smaller house is called the senate, the larger one is (usually) 
called the house of representatives, sometimes, however, the 
assembly-— sometimes the house of delegates. Both are chosen 
by popular vote, almost universally by the same voters, and 
usually in single-membered districts, and at the same time. 
The senatorial districts iwe, of course, larger than the house 
districts. A senator is usually chosen for a longer term (often 
four years) than a representative, and, in most cases, whereas 
the house is elected all at once, the senate is renewed only 
partially at each election. In some states by law, and in all by 
custom also, a member must reside in the district which he 
represents. 

Universal manhood suffrage, subject to certain disquali- 
fications (such as crime and the receipt of poor relief), is the rule 
in the great majority of states. Certain terms of residence 
within the United States, in the state, and in the voting district 
are generally prescribed, the periods vatyitig from state to state. 
Nine states allow voting rights to aliens who have declared 
titeir intention to become citizens, and in some they can as 
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taxpayers vote on financial matters submitted to a special vote. 
Kansas grants them a full municipal suffrage. Fourteen pre- 
scribe some sort of educational qualification. Four states — 
Wyoming, Colorado, Utah and Idaho — ^give the electoral suffrage 
for all state elections to women. ^ In 1905 women could vote 
at .school elections in twenty-four states. Of late years seven 
southern states, beginning with Mississippi (constitution of 
1890) (and including Virginia, North Carolina, South CaroHna,^ 
Georgia, Alabama and Louisiana), have so altered their constitu- 
tions as to exclude from voting the great bulk of tlieir respective 
negro populations, by means of educational tests, property 
qualifications, a combination of both, or by other mean% 
while various ingenious devices have been employed to 
admit a large part, at least, of the illiterate whites. In iqia 
Oklahoma adopted provisions of the same kind. The suffrage 
for legislative elections generally determines that for all other 
elections within the state, and as a rule it carries with it eligi- 
bility to office. And by the Federal Constitution it is also the 
suffrage for Federal elections, viz. elections of representatives 
in Congress and of presidential electors. 

Elections are now practically everywhere conducted under 
that system of secret voting, which is called in America “ the 
Australian ballot,’* and which is very similar to that used in 
the United Kingdom since 1872. There used to be a good deal 
of fraud practised at elections, including “ personating ** and 
** repeating,*’ as well as a good deal of bribery in a few states 
and in some of the larger cities. Legislation has reduced th«se 
evils in recent years; and efforts have been made to prevent 
the excessive expenditure of money at elections, and the making 
of contributions to party “ campaign funds ** by wealthy cor- 
porations who desire to secure some benefit for themselves. 
Another evil which has not yet been dealt with is the large 
number of posts for which the voter Is expected at an election 
to select the best men. This, of course, docs not apply to elec- 
tions to a legislature; but in city elections, and to some extent 
in state elections and county elections also, it creates great diffi- 
culties, for how is the average citizen to know (especially in a 
large city) who arc the fittest men out of a long list of candidates 
for perhaps ten or twenty offices, all of which have to be filled 
by election at the same time ? The perception of these difficulties 
has evoked a movement for what is called “ a short ballot.” 

The number of members of the legislative chambers varies 
from state to state. Delaware, with 9 senators and 21 repre- 
sentatives, has the smallest; Minnesota, with 63 senators, has 
the largest senate; and New Hampshire (a snwJl state) has,, 
with its 397 representatives, the largest house. The New York 
houses number 51 and 150 respectively; those of Pennsylvania, 
50 and 244; of Illinois, 51 and 153; of Ohio, 36 and 109; of 
Massachusetts, 40 and 240. In all states, members of the 
legislature receive a salary, which is the same for both houses, 
some states fixing an annual sum, but most preferring a per 
diem rate, while the maximum is generally determined by a 
limitation on the length of the session. 

It has become the wish of the people in most places to have 
sessions both short and few. Whereas formerly legislatures 
met annually, regular sessions are now biennial except in New 
York, New Jersey, Massachusetts, Rhode Island, Georgia and 
South Carolina— all original states. In Alabama the legislature 
meets regularly once only in four years, though it may be 
convoked in the interval. 

The .senates act as courts for the trial of state officers im- 
peached by the house (in imitation of the British House of Lords 
and the Federal Senate), and have in some states 
the function of confirming or refusing appointments p„acttoaa 
made by the governor. Otherwise the lowers and otmsuu 
procedure of the two houses are everywhere sub- 
stantially identical, though it is worth noting that 
whereas every house chooses its own Speaker, the president of 

1 Woman suffrage amendments to state constitutions have b^n 
rejected by the people in at least twelve states and in two territories. 
State organizations of women to oppose the extension of the suffrage 
to women exist in Illinois, Massachusetts, New York and Oregon; 
possibly in other states also. 
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Ihe senate is, in most states, a lieutenant-governor, whom the 
people have directly elected. Bills may originate in either 
house, save that in twenty-one states money bills must 
originate in the House of Representatives — a survival of 
British custom whicli has here, where both houses equally 
represent the people, no functional value. Both houses do 
most of their work by committees, much after the fashion 
(to be presently described) of the Federal Congress, and it 
is in these committees that the form of bills is usually settled 
and their fate decided. Sometimes, when a committee is taking 
evidence on an important question, reporters are present, 
and the proceedings receive comment in the newspapers ; but in 
general the proceedings of committees and even debates in 
the houses are imperfectly reported and excite no great public 
interest. In all the states except one, viz. North Carolina, hills 
passed by the two houses must be submitted to the state 
governor for his approval. Should he return it to the legislature 
disapproved, it is lost unless repassed “ over his veto by a 
majority usually of two-thirds, but sometimes larger, in each 
house. A good governor is apt to use his veto freely — indeed, 
a frequent exercise of the power is deemed in many states to 
be a sort of test of the governor's judgment and courage. 

Suhjec4s of state legisiation may be clas.sjiied under three heads : — 

1. Ordinary private law, including property, contracts, torts, 
family relations, offences, civil and criminal procedure. 

2. Administrative law, including the regulation of urban and 
rural local government, state and local taxation and finance, 
education, public works, the liquor traffic, vaccination, adultera- 
tion, charities, asylums, prisons, the inspection of mines and factories, 
generaJ laws relating to corporations, railways, labour questions. 

3. Matters of a local or special nature, such as bills for chartering 
and incorporating gas, water, canal, tramway, railway or telephone 
companies, or for conferring franchises in the nature of monopolies 
or special privileges upon such companies, or for altering their 
constitutions, as also for incorporating cities or minor communities 
and regulating their affairs. Although there usually exist general 
laws under which corporations or companies (including railway 
and electric car companies) can be formed, laws which in some states 
and for some purposes confer a greater freedom of incorporation 
than the general law allows in the United Kingdom, there is never- 
theless a noticeable tendency to come to the legislature for special 
purposes of this kind. 

As resi>ects class i, there is not much change in the law from 
year to year. I'he legal profession does not like to see the ordinary 
and established rules disturbed. Sometimes the laws belonging 
to this class are codified, or rather consolidated, and then usually 
by a special committee of competent lawyers whose work is passed 
en bloc by the legislature. 

As respects class 2, a good many measures are pi-issed, jiarticularly 
in matters affecting labour, and for the protection of any sections 
of the population which may be deemed to need protection. 

It is, however, in class 3 that the legislatures show most activity, 
much of it pernicious, because prompted by persons seeking to serve 
private interests which are often opposed to the interests of the 
whole community. The great “ public service " corjiorations have, 
in particular, frequently succeeded in obtaining franchises of large 
pecuniary value without making any adequate payment therefor. 
A peculiarly notable form of this special or private bill legislation 
is that of dealing by special statutes with the governmental forms 
and details of management of municipalities; and the control 
exercised by the state legislatures over city governments i.s not 
only a most important branch of legislative i)usine.ss, but at the 
same time a means of power to scheming politicians and of enrich- 
ment to greedy ones. This has led in some states to the grant of 

r wer to cities to frame their own charters. Sjieaking genc^rally, 
is chiefly in the sphere of special or private legislation that state 
legislatures have shown their weak .side, and incurred, in many 
states, the distrust of the people. 

The members of these bodies belong for the most part, though 
by no means entirely, and least so in the agricultural states, to the 
class of professional politicians. They are seldom persons of 
shining ability or high standing in their communities. Except 
as a stepping stone to a seat in Congress or a high executive post, 
the place is not one which excites the ambition of aspiring men. 
The least respected legislatures are those of the richest and most 
populous states, such* as New York and Pennsylvania, because 
m such states the opportunities offered to persons devoid of scruple 
are the largest. 

The general decline in the quality of these bodies, and especially 
riieir proneness to pass ill-considered or pernicious bills at the 
instance of private promoh^rs, has led to the restriction in recent 
years of their powers by the insertion in the state constitutions 
of many provisions forbidding the enactment of certain classes of 
measures, and regulating the procedure to be adopted in the passing, 
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either of statutes generally or of particular kinds of statutes. Even 
these provisions, however, arc frequently evaded. 

§ 6. At the head of every state government stands an 
official called the governor, who is the descendant and representa- 
tive of the governor of colonial times. Under the 
earlier constitutions of most of the original thirteen 
states he was chosen by the legislature, but he is 
now everywhere directly elected b^y the people, and by the same 
suffrage as the legislature. His term of office is four years in 
twenty-three states (including Pennsylvania and Illinois), three 
years in two states, two years in twenty-one, and one year in 
two (Massachusetts and Rhode Island). In a few states there 
are prohibitions on re-election. 

It is the duty of the governor to sec that the laws of the state 
are faithfully administered by all officials, and the judgments 
of the courts carried out. He has, in most stales, the right of 
reprieving or pardoning offenders, but some recent constitutions 
place restrictions on this power. He is also commander of the 
militia or other armed forces of the state, which he can direct 
to repel invasion, or suppress insurrection or riot. He appoints 
some of the state officials, his nominations usually requiring the 
concurrence of the state senate; but his patronage is in most 
states not very large — in many it is indeed insignificant — 
because the offices of greatest importance are filled by 
direct popular election. He has also the almost mechanical 
function of representing the state for various formal purposes, 
such as demanding from other states the extradition of offenders, 
the issuing of writs for the election of members of the legislature 
and of members of the Federal House of Representatives, 
and the receiving of reports from various state officials or 
boards. 

Not less important than his directly executive work is the 
influence which the governor exerts upon state legislation through 
his possession (in all the states but one) of a veto power. His 
right of recommending measures to the legislature (which does 
not formally include that of framing and presenting bills, but 
practically permits him to have a bill prepared and use all his 
influence on its behalf) is of greater value according to the extent 
to which he leads the public opinion of his state. The legis- 
lature need not regard his counsels, but if he is a strong man 
whom the people trust, it may fear him and comply with his 
demands. When a commercial crisis occurs much may depend 
on his initiative. Moreover, his veto is a thing to be reckoned 
with. It is seldom overridden by the prescribed majority, 
especially if the bill against which it is directed be one of a 
jobbing nature. And as the people look to him to kill bad 
measures, he is frequently able, if he be a man both strong and 
upright, to convey intimations to the legislature, or to those who 
are influential in it, that he will not approve of certain pending 
measures, or will approve of them only if passed in a form satis- 
factory to him. The use of this potential authority, which the 
possession of the veto power gives, has now become one of a 
governor’s most important duties. 

In New England, and in the greater states generally, the 
governorship is still a post of dignity, and affords an opportunity 
for a display of character and talents. During the War of 
Secession, w'hen each governor was responsible for organizing 
troops from his state, much turned upon his energy, popularity 
and loyalty. And in recent years the danger of riots during 
strikes has, in some states, made it important to have a man 
of decision and fearlessness in the office which issues orders to 
the state militia. There has been of late years a revival in 
the case of some able governors of the old respect for, and 
deference to, the office. 

In thirty-four states there is a lieutenant-governor, elected 
by popular vote. He is usually president of the state senate, 
is sometimes a member of some administrative boards, and 
steps into the governor s place should it become vacant. 

Executive councils advising the governor, but not chosen by 
him, existed under the first constitutions of all the originid 
l^irteen states. In New York the council of appointment 
advised the governor only in regard to appointing officers; and 
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in Georgia there was no executive council after 1789. The 
executive councils have now disappeared except in Massachusetts^ 
Maine, New Hampshire and North Carolina. 

§ 7* I'he names and duties of the other officers vary from state 
to state. Jn every state there is a secretary of state, who is custodian 
of the documents and archives, and a treasurer. Nearly 
everywhere there is also a comptroller or auditor, who 
# * sJ#/* keeps the accounts and is the principal financial officer, 
iuMStMt0» attorney-general or legal adviser, an adjutant- 
general, who has immediate charge of the militia, and a 
superintendent of public instruction, with some little authority 
over the public schools. Most of the states have also a board of 
charities, a board of health, a board of railway commissioners, and 
either boards or single commissioners for banking, in^surance, 
agriculture, public lands and prisons. Other administrative de- 
partments found in clitferent states arc those having control of public 
works — principally canals — insane hospitals, factory inspection, 
labour statistics and immigration. New York state, witli nearly 
fifty difierent administrative bureaus, has a larger numlier than 
any other state. In many states the most important of these 
officials are elected by the people at a general election, but some 
officials are either chosen by the legislature or appointed by the 
governor, the latter method applying mainly to offices of recent 
creation. The terms of office vary for the different offices, very 
few exceeding four years. The state officials, being thus largely 
independent of the governor, and responsible only to the peiiolc, 
arc in no sense a cabinet or ministry. ILach has his own depart- 
ment to administer, subject to the detailed regulation imiiosed by 
statutes, and as these statutes determine such matters as might 
come into controversy, a general agreement in policy among the 
administrative officials is not essential. 

In many states officials may be removed, not only by impeach- 
ment, but also sometimes by vote of the legislature, sometimes by 
the governor on the address of both houses, or by the governor either 
alone or with the concurrence of the senate ; but such removals 
must be made for specific misconduct. 

The extent of direct state administration of public institutions 
an<l works is very limited, and most of the state bureaus have only 
a supervision over private enterprises, or over local administrative 
officers. On this account the subordinate civil service of the state 
is not large compared with that of either the Federal government 
or of the large municipalities, and only in a few states does it possess 
any importance. However, these bureaus are seldom well manned, 
because salaries and tenure of office are seldom such as to induce 
able men to offer themselves, while the places are often given as 
rewards for political service. New York, Massachusetts and a 
few other states have systems of civil service examinations, similar 
to those in the Federal administration, which serve to keep certain 
branches out of politics. 

§ 8. The judiciary is in every state an independent depart- 
ment of the government, directly created by the state con- 
stitution, and not controlled in the exercise of its 
functions either by the legislature or by the execu- 
" ® tive. In every state it includes three sets of courts : 
a supreme court or court of a[)pcal ; superior courts of record ; 
and local courts, but the particular names and relations of these 
several tribunals vary greatly from state to state. Most of 
the original thirteen colonics once possessed also separate 
courts of chancery; and these were maintained for many 
years after the separation from Great Britain, and were imitated 
in several of the earlier among the new .states, but special 
chancery courts now exist only in a few of the .states, chiefly 
in the East and South. In other stales the common law 
judges have also equity jurisdiction; and in four states— 
New York, North Carolina, California and Idaho — there has 
been a complete fusion of law and equity. 

In colonial days tie superior judges were appointed by the 
governors, except in Bhode Island and Connecticut, where 
the legislatures elected them. These precedents were followed 
in all the revolutionary constitutions, except in Georgia, where 
election by the people was established. During the demo- 
cratizing period from 1820 to i860 the system of popular election 
was extended, especially in the new states, and at present this 
system prevails m thirty-four states, including practically all 
of the new states and four of the original states — New York, 
Pennsylvania, Maryland and North Carolina. Five of the 
original thirteen have their judges elected by the legislatures, and 
in four o^ers, together with Maine, Mississippi and Louisiana 
among Ae newer states, they are appointed by the governor, 
subject to the approval of the executive council or the senate, 
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Local judges are generally chosen by the voters of the district 
in which they hold court. 

Originally the superior judges were in most states appointed 
for life and held office during good behaviour, but only three 
states now retain this system. Eight to ten years is the average 
term; in New York it is fourteen years, and twenty-one years 
in Pennsylvania, where alone superior judges are not re-eligible. 
Salaries, too, are small in most states, often not more than one- 
tenth of what a prominent lawyer can make by private practice. 

'i'hese three factors — popular election, limited terms and 
small salaries — have all tended to lower the character of the 
judiciary; and in not a few states the state judges are men of 
moderate abilities and limited learning, inferior (and some- 
times conspicuously inferior) to the best of the men who practise 
before them. Nevertheless, in most states the bench is respect- 
able in point of character, while in some it is occasionally 
adorned by men of the highest eminence. The changes intro- 
duced since 1870 have been, on the whole, for the better, though 
there is still room for further improvement. Corruption seems 
to be very rare, but instances of subservience to powerful political 
groups sometimes shake public confidence. Things would doubt- 
less have become worse but for the watchfulness which the 
bar generally shows in endeavouring to secure the selection of 
honest and fairly competent men. The administration of 
civil justice is decidedly better than that of criminal justice. 
The latter is in many states neither prompt nor certain, offenders 
frequently escaping through the excessive regard for techni- 
calities even more than through the indulgence of juries and 
the occasional weakness of judges. 

It must lx; remembered that the courts of cjacli state form a 
judicial system, complete in itself, and indeiiendent of the Federal 
courts, and, of course, of other states. There is no appeal from the 
highest state court, exccipt in tliosc cases where a question of 
Fedtjral law is involved, lor then such cases may be removed, in 
manner to be explained hereafter, to the Federal courts. And, sub- 
ject only to this limitation, the jurisdiction of the state courts covers 
the entire field of civil and criminal law. The existing legal system 
of all the states, except I.ouisiana, whose law is based on the Roman, 
liave lieen built upon the foundation of the principles contained in 
the common and statute law of lingland as that law .stood m 177b, 
when the thirteen colonics declared their intltrpendence. In the 
development of the law since that time the courts of one state are not 
bound either by law or by usage to follow the decisions eithcT of the 
Federal courts or of the courts of any other state, any more than 
they would follow English courts, although such decisions arc used 
and discussed as evidence of the common law, and great deference 
is always shown to the opinions expressed by the Federal courts. 
In many states the legislatures have taken action in the develop- 
ment of law by adopting statutory codes of procedure, and in some 
instances have even enacted codes embodying the substance of the 
common law fused with the statutes. These latter codes have not, 
however, received the general approval of the legal profession. 

It is, of course, to the state courts that the duty belongs of con- 
struing the constitution as well as the statutes of the stale, and if 
they find any state law to be inconsistent with the state constitution 
it is their duty to declare it invalid. It is also the duty of the state 
court to declare any state law invalid if it is contrary to the Federal 
constitution or to a Federal statute or treaty. As in the case of 
the similar power of the Federal judges, this is founded on no fecial 
commission, but arises out of the ordinary judicial function of 
expounding the law and discriminating l>etwcen the funclamentsd 
law and laws of inferior authority (see post, § 25). 

§ 9. Wide as is the range of the rights and powers of a states 
and elaborate as i.s the structure of its government, the state 
holds a practically less important position in ^^^ctmagoia 
American system than it once did, and has not so tte MUied 
strong a hold as it had in the first ejuarter of the imaortmaea 
19th century upon the loyalty and affection of its 
citizens. The political interest and the patriotism of the 
people generally are now given rather to the nation as a 
whole than to a state, whereas in the two generations 
following the Revolutionary War the opposite would have 
been the case. This notable difference is due not to any con- 
stitutional changes, for there has been none except those 
contained in the 13th, 14th and 15th amendments to the 
Constitution, but to the three following causes 

Th^ first is the growth of the party system with its complicated 
machinery, which has linked the citizens of different states 
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more closely togf?ther, and has led to the eclipsing of political 
issues confined to a state by issues which are matters of 
controversy throughout the nation. 

The second cause is the Civil War of 1861-65, which prac- 
tically negatived the far-reaching claims of state sovereignty 
and the right of secession made by statesmen of the type of 
Calhoun, and showed that the nation was really much stronger 
than any group of states. 

The third is the enormous development of swift and cheap 
communications by land and water, and the growth of com- 
merce and of productive industry, which have brought every 
part of the country into much closer relations with every other 
part, and have increased the sense of economic solidarity, 

10. During the entire history of the United States there 
has been a considerable area within the jurisdiction of the 
Federal government not included in that of any one 
^rritoriet. states ; and the systems of government 

for the various parts of this area require some descrip- 
tion. The territories (strictly so called) were at one time impor- 
tant, though now less so, because there remain only two, the 
unorganized territory or district of Ala.ska, and the Hawaiian 
Islands in the Pacific Ocean. Till 1910 there were the two 
organized territories of Arizona and New Mexico, but in that 
year Congress passed an act for their admission as states. 
Previously to that year there had been ever since 1787 a large 
area of the continent which, while belonging to the United 
States, was deemed too thinly peopled to be fit to he divided 
up into states. Parts of this area were, however, set off and 
organized as territories, receiving a qualified form of self- 
government while under the ultimate control of Congress for 
the purposes of legislation. When these parts had been suffi- 
ciently filled up by settlers, they were allowed to organize 
themselves as states, each giving itself a constitution. I'hc 
Territorial government consisted of a legislature of two bouses 
elected by the people, with a governor appointed by the president 
of the United States, with the consent of the Senate, and judges 
similarly apiiointcd. The territories were not represented in 
Congress, l)ut each could send a delegate to the Hoiisi? of 
Representatives, who could speak there but not vote. 

Since the Spani.sh War of 1898 there have been added to the 
United State.s various transmarine dominions, none of which 
has been formed into a state, or is liable to be so formed for a 
good while to come ; and there is also one small piece of original 
area of the United States, viz. the District of Columbia, which is 
outside any state, becau.se it contains the national capital. The 
transmarine dominions are Alaska, the Hawaiian Islands, Porto 
Rico, the Philippine Islands, and the Canal Zone at the Isthmus 
of Panama. 

III . — Local Government. 

§ II. Every state in the Union has its own system of local 
administrative areas and fixml authorities, working under its 
RurmiLoem! 0^'^ these systems agreeing in many points 
Qovsrtt' with one another, and diiTering in many others. 
mtat. Three main types of rural local government may be 
distinguished, prevailing in different regions. The first is 
characterized by its unit, the town or township, and exists in 
the six New England states. The second is characterized by 
a much larger unit, the county, and prevails in the .southern 
s^tes. The third may be called the mixed system, combining 
some features of the first with some of the second, and is found 
under a considerable variety of forms in the middle and north- 
western states. The different types spring from the original 
differences in the character of the colonists who settled on the 
Atlantic coast, and in the conditions under which the various 
colonial communities developed. (See American Commonwealth^ 
chs. xlviii. and xlix.) 

The town, or township, of New England is generally a rural com- 
munity occupying a comparatively small area, and with a population 
averaging about 3000, but ranging from aoo in newly-settled dis- 
tiiotH or thinly-peopled hilly districts up to 17,000 in the vicinity 
oi .large cities and in manufacturing neighbourlioods. Each town 
is governed by the town meeting, an assembly of all the qualified 
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voters within the limits, which meets at least once a year in the 
spring, and also at other times when specially summoned. This 
assembly elects the town officials at the annual meetings, but it is 
much more than an electoral body. It is also a deliberative assembly 
and the legislative authority for local matters. It enacts by-laws 
and ordinances, receives the reports of the local officials, passes 
their jiccounls, manages the town property, votes appropria- 
tions for each item of expenditure, and authorizes the necessary 
taxation. Every resident citizen has the right to bring forward 
and to speak in favour of any proposal. The meeting is presided 
over by a chairman called the moderator. In rural communities 
the attendance is usually good, the debates are sensible and practical , 
find a satisfactory administration is generally secured. But when 
the town meeting has grown to exceed seven or eight hundred 
persons, and especially when the farming class of native American 
stock has been replaced by Victory operatives of other nationalities, 
the institution works far le,ss perfcsctly. 

The town officials consist of the “ selectmen ** (usually three, 
five or seven, sometimes nine), the town clerk, treasurer, assessors, 
tax collector, .school committee men, and the holders of divers 
minor offices according to local needs. These are elected annually, 
exc«?pt that in some cases the " selectmen and school committee 
have a term of several years, one member of each board being elected 
annually. The “ selectmen," who receive no regular salary, but 
may charge lor cxpen.scs actually incurred, form a sort of directory 
or executive committee, wliich manages the ordinary administrative 
and financial business under such instructions as may have been 
given by the town meeting. 

In ^e middle and western states the township is a more artificial 
organism than the rural town of New England. In one group 
of stales— Pennsylvania, New Jersey, New York, Ohio, Indiana, 
Iowa- wbilt' the lownsliij) has more or less power, and there are 
town ofiicials, there is no town meeting. In anolber group — 
Michigan, Illinois, Wisconsin, Minnesota, the two J Dakotas — tlie 
I town meeting reappears, though in a less primitive and loss perfect 
form. In the states west of the Alleghanies eacli township covers 
an urlificial area (i in. square, and a separate quasi-inunicipal 
organization is usually provided for the villages which have grown 
up in many townships. 

Thfi county is to be found in every state of tlie Union, but its 
importance varies inversely with the position held in the system 
of local government by that smaller and older organism, the town. 
In New l^ngland the county was originally an aggregation of towns 
for judicial puri)0ses, and in that part of the Union it is still in the 
main a judicial district. There is no general representative council 
or board, hut judicial officers, a sheriff and a cltirk, arc elected in 
each county, and also a county treasurer and county commissioners, 
'riie latter have the management of county buildings, such as court- 
houses and prisons, have power to lay out new main highways, 
to grant licences, and to apportion among the towns and cities the 
taxation necessary tt) mtx't county expenses. Besides these officials 
there are generally to be finind in New England a county school 
superintendent and an overseer of roads. In the southern states 
the county is the local administrative unit, and in addition to its 
original judicial and financial functions it has now also control 
over public .schools, the care of the poor and the corrstruction and 
management of roads. County government is generally vested in 
a board of county commissioners, elected (in almost ev(?ry state) 
by the people, and in various officials also directly elected. In 
some southern slates some counties hove been .subdivided into 
school districts, each of ^^•llich elects a school committee, and from 
tlii.s nucleus tlu.Te may ]>oi>sibly develop Fomelhing resembling the 
New England town. In t hose middle and western states where the 
town meeting is not found, the functions and officials of the county 
tend to resemble those existing in the southern states, while even 
in those parts of the west where the town meeting is found the county 
remains more important than in New lingland. Thus in many of 
these states poor relief is a county and not a town charge. In 
most .slat(*s county administration belongs to a small board of three 
commissioners elected for the county at large, hut in New York, 
Michigan, Illinois and Wisconsin there is a larger board of super- 
visors elected by townships and cities within each county. Although 
local affairs do not now enlist, even in New England, so large a 
measure of interest and public s])irit as the town system used to 
evoke in Massachusetts, Rhode Island and Connecticut in the 
'thirties, still, broadly speaking, the rural local government of 
America may be deemed satisfactory. The administration is 
fairly cheap and fairly efficient, most so, on the whole, in the 
northern and western states, while jobbery and corruptioix axe 
uncommon. The value of lo^ self-government as a training for 
the duties of citizenship has been very great, and in many parts 
of the country, especially where the funds dealt with are small, 
elections are not fought and offices not distributed upon party lines. 

§ 12. The tendency, now so marked in nearly all civilized countries, 
to the development of urban communities lias been nowhere more 
maiked than in the United . States. The increase 
the range and importance of municipal functions has 
been not less striking than the growth of urban popu- ^•^*™*"** 
lation. This can best be -illustiated by the figures of mnnioipal 
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expenditure. In i8io the annual budget of New York city—unth 
a population of 100,000 — was $100,000; to-day an average city of 
100,000 population has an annual expenditure of from $ i , ooo , o < k ) 
to $2,000,000, and the total expenditure of the city of New York in 
xgoy exceeded $150,000,000, Municipal government is therefore a 
matter of high concern to America, and plays a laige part in any 
study of American political institutions. 

The historical origin of American municipal government is to be 
found in certain boroughs which had been cliurtered in the colonial 
period, after the fashion of English boroughs. 1 'hcse American 
corporations had the usual English system of liorough government, 
consisting of a mayor, aldermen and councihnen, w'ho carried out 
the simple administrative and judicial functions needed for the then 
small communities. The basis for the government of each American 
city is still a charter, but since the Revolution these chartei^ have 
been granted by the state legislatures, and art; subject to constant 
change by statute. The cliarters of cities have shown the same? 
process of increasing length and detailed regulation as the state 
constitutions; and in details there ai’e many differences between 
different cities. In some states cities are now permitted to enact 
their own charters. (See Amencan Commonwealth, chs. l.-lii.) 

As a rule, one finds (i) a mayor, elected directly by the voters 
within the city, who is the head of the administration; (2) adminis- 
trative officers or boards, some directly elected by the city voters, 
others nominated by the mayor or chosen by the council; (3) a 
council or assembly, consisting sometimes of two, but more fre- 
quently of one cliamber, elected directly by the city voters; and (4) 
judges, usually elected by the city voters, but sometimes appointed 
by the state. 

The mayor is by far the most important official in the city govern- 
ment. He is elected usually for two years, but sometimes for one, 
three or four (in New York his term is now four years). He has 
almost evuiywhem a veto on all ordinances passed by tlie council, 
modelled on the veto of the Federal president and of a state governor. 
In many cities he appoints some or all of the heads of the adminis- 
trative departments, usually with the approval of the council, 
but in some important citit's the mayor has an absolute power f)f 
appointment. As the chief executive officer he preserves tlie public 
peace. In practice he i,s often allowed to exert a certain discretion 
as to the enforcement of the laws, cspeciallj^ those* i)roviding for 
Sunday closing, and this discretion has som«*times become a fK)uree 
of mischief, lie usually rexjeives a consid<*rable salary, varyiu;.; 
with the size of the city. 

The practical work of municipal administration is carried on by 
a number of departments, some under single heads, and some under 
boards or commissions. The number and classification of these 
departments vary widely in the different cities. The board of 
education, which controls the public schools, is usually largely 
independent of the council, and in some ini])ortant cities has an 
independent power of taxation. In Boston, St Louis, Baltimore, 
and some few other cities, the police board is appointed by the 

g overnor of the state because police matters had been mismanaged 
y the municipal authorities and occasionally allowed to become 
a means of extortion and a door to corruption. 

The city councils pass local ordinances, vote api)ropriations, 
levy taxes and generally exert some control over appointments 
to administrative positions. The recent tendency has l>een, how- 
ever, to decrease the powers of the council and to increase those of 
the mayor. In sonic cities the mayor has received an absolute 
power of appointment; the departments, especially the boards of 
health, have large ordinance-making powers ; statutes passed by 
the state legislature determine (excepting the states where citi(?s 
can make their own charters) the princii)al lines of inunicii)al 
policy, and the real control over appropriations and taxes is occasion- 
ally found vested in a board of estimate, consisting of the mayor, 
comptroller (the; chief financial officer), and a few other adminis- 
trative officials. In New York city, where the council had lost 
public confidence, and in some other places, the only important 
power still iK).s,scsscd by the council is that of granting franchises 
to street railways, gas companies and the like. In the smaller 
cities, however, the councils have retaiiKsd a wider measure of 
authority. In 1902 llu-. city of Galveston, in Texas, adopted a new 
form of municipal government by vesting all powers in a commission 
of five persons, elected by the citizens on a " general ticket,” one 
of whom is mayor and liead of tiic commission, while each of the 
others has charge of a d('partment of municipal administration. 
A similar plan, differing in some details, was subscquentlv introduced 
in the city of l)es Moines, in Iowa ; and the success which has 
attended this new departure in botli cities has led to its adoption 
in many others, especially, but not exclusively, in the western states. 
In igTO more than seventy cities were so administered. Under it 
administration would nppear to have become both more pure and 
more efficient. The functions of city government may be dis- 
tributed into three groups : (a) Those which arc delegated by the 
state out of its general coercive and administrative powers, includ- 
ing tlw police power and the granting of licences ; (b) those which, 
though done under general laws, are properly matters of local 
subject to local regulation, such as education and the 
vwef of the poor; and (^) those which involve no questions of 


policy, but arc of a purely business nature, such as the paving and 
clean.sing of streets, the construction and maintenance of drains, 
the provision of water, &c. 

It is here proper to advert to a remarkable extension of 
direct popular government which has in recent years been 
applied to both state.s and to cities. Several state imMmUy, 
constitutions now contain provisions enabling a 
prescribed number (or proportion) of the voters in RaaeUt, 
a state or city to submit a proposition to all the registered 
voters of the state (or city) for their approval. If carried, 
it takes effect as a law. This is the Initiative. These con- 
stitutions also allow a prescribed number of voters to demand 
that a law passed by the state legislature^ or an ordinance 
passed by tiie municipal authority, be submitted to all the 
voters for their approval. If rejected by them, it falls to the 
ground. This is the Referendum. Some cities also provide in 
their charters that an official, including the mayor or a member 
of the council, may be displaced from office if, at a special 
election held on the demand of a prescribed number of the city 
voters, he docs not receive the largest number of votes cast. 
This is the Recall. All these three institutions are in operation 
ill some western states and are spreading to some of the eastern 
cities. Their working is observed with lively interest, for tiiey 
carry the principle of direct popular sovereignty to lengths 
unprecedented except in Switzerland. But it is not merely 
to the faith of the western Americans in the people that their 
introduction is due. Quite as much must be ascribed to the 
want of faith in the legislatures of states and cities, which are 
deemed too liable to be influenced by selfish corporations, 

TV . — The Federal System. 

8 13. When, in 1776, the thirteen colonies threw ofif their 
allegiance to the British Crown and took the title of 
states, th?y proceeded to unite themselves in a league 
by the Articles of Confederation of 1781. This scheme 
of union proved defective, for its central authority, an 
assembly called Congress, was hopelessly weak. It had 
neither an executive nor a judiciary, nor had it proper 
means of coercing a recalcitrant state. Its weakness became 
so apparent, especially after the pressure of the war with Great 
Britain had been removed, that the opinion of the wisest men 
allied for a closer and more cfFertive union. Thus the presimt 
('omstitution was drafted by a convention in 1787, was ratified 
by nine slates (the prescribed number) in 1788, and was set 
to work under George Washington as first j>resi(lcnt in 1789. 

g 14. The Constitution is a document of the first importance 
in the history of the world, because it has not only determined 
the course of events in the American Republic, but tbe PeaerMi 
has also influenced, or become a model for, other CoMitu- 
constitutions, such as those of Switzerland (1848 
and 1874), Canada (1867), Australia (1900), besides Mexico and 
the numerous republics of South and Central America. It 
was in substance a compromise effected between those who 
wished for a centralized government and those who desired 
to leave very wide powers to the component states; and 
many subsequent difficulties arose from the omission to 
settle certain points, and from the somewhat vague language 
in which other points were referred to. Of these omissions 
and points left vague, some were inevitable, because an agree- 
ment could not have been reached, some were due to the im- 
possibility of foreseeing what difficulties the future would bring 
with it. But they were, considering the conditions under 
which the instrument was framed, comparatively few, and the 
Constitution, when one regards it as a piece of drafting, deserves 
the admiration which it has received from nearly all American 
and most foreign critics. It is, on the whole, admirably clear, 
definite and concise, probably superior in point of technique 
to all the documents since framed on its model. 

As respects substance, the Constitution, being enacted bv 
and expressing the will of the people, who are the ultimate 
source of political power, is the supreme law of the land over 
the whole Union, entitled to prevail over all laws passed by 
Congress, the legislature vfhich it creates, as well as over all 



[FEDERAL SYSTEM 


UNITED STATES 


652 

state constitutions and all state laws. It can be altered only 
by the people^ in manner to be hereafter mentioned. It is 
a comparative!)^ short document, and consi.sts of seven articles, 
subdivided into sections. Art. I. deals with the Federal legis- 
lature, its structure and powers, and imposes certain restrictions 
upon the states. Art. II. provides for the election of an execu- 
tive head, the president, and assigns certain powers and duties 
to him. Art. III. treats of the judicial power, defining its range 
and the mode of its exercise. Arts. IV., V. and VI. contain 
certain miscellaneous provisions, including those which regulate 
the mode of amendment. Two alternative methr)ds of proposing 
amendments and also two of passing them are rc(’ognized. They 
may be proposed either by a two-thirds vc.'te in each house 
of Congress, or by a convention called by Congress on the 1 
application of the legislatures of two-thirds of the states. ’ 
They may be passed either by the legislatures of three-fourths 
of the states, or by conventions in three-fourths of the states. 
Congress has in every instance preferred the method of itself 
proposing amendments and the method (‘f submitting them to 
the state legislatures for ratification. 

The provisions of the Constitution, which is later in date than 
the creation of the original states, and presupposes the existence 
and activity of those communities, include two sets of matters, 
which must be considered separately — (a) the Federal system, 
i,0. the relations of the national government to the state.s; 
and (b) the structure of the national government itself. 

§ 15. In the determination and allotment of th(^ rights 
Distribution Powers of the national government on one side 
and of the states on the other, a determination 
bstwssntho which is the foundation of every federal system, 
Notion an^ the American Constitution proceeds upon these 
tb,sut.. principles:- 

1. No powers are expressly allotted to the states, bccaus*- 
the states are contemplated as continuing to enjoy those pre- 
existing powers which they have by their own right, and not 
as devolved upon them by the nation. 

2. The powers allotted to the national government arc 
tho.'C, and those only, which are required for the purposes of 
the collective life of the nation, i.e, (a) powers which relate 
to its action in the international sphere; and (b) powers which 
can be exercised within the Union more efficiently and more 
to the benefit of the people by one central government than 
by a number of separate governments. 

3. All powers which are not expressly allotted to the national 
government are left to the states, unless specially forbidden 
to be exercised by the latter, i,e, powers not specifically 
referred to remain with the states, and if the national 
government wishes to claim any particular power, it must 
show affirmatively that that power has been granted to it by 
the Constitution. [This principle has been followed in the 
Constitution of Australia, but not in that of Canada.] 

The powers given to the national government may be described 
as those which subserve purposes of common national utility.* They 
are the following (see Const, art. 1. § 8) ; — 

To impose and collect taxes, which must be uniform throughout 
the United States; 

To borrow money on the credit of the United States ; 

To regulate foreign and inter-state commcvec; 

To establish a uniform rule of naturalization and a uniform bank- 
ruptcy law ; 

To coin money and fix the standard of weights and measures; 

To establish post offices and post roads ; 

To secure exclusive rights for limited time by granting patents 
and copyrights; 

To constitute tribunals inferior to the Supreme Court ; 

To declare war, and regulate captures on land and water; 

To raise and maintain an army and a navy ; 

To provide for calling out the militia, for organizing and arming 
them, and for governing such piurt of them as may be in the actual 
service of the United States; 

To exercise exclusive jurisdiction in the area selected for the scat 
of the national government and over spots acquired for military 
or naval purposes ; 

To mafee all laws necessary fo r carr yi ng ou t the above powers 

* As to the scheme and working of the Federal government in its 
relation to the states, see American Commonwealth^ chs. xxvii.*xxx. 


(including laws punishing such offences as fall within Federal juris- 
diction as being transgressions of Federal law) ; 

To pass laws protecting citizens of the United States against 
unjust or discriminating legislation by any state (amendments 
xiii. and xiv.). 

§ 16. The national government is, however, interdicted from using 
these powers in cc'rtain directions by the following prohibitions (art. 

J . § 9, and first ten amendments) : It may not suspend 
the writ of h.ibeas corpus (except in time of war or 
public danger) or })ass a bill of attainder or an ex pout 
facto law ; give any state a commercial preference over 
another; grant any title of nobility; establish or 
prohibit any religion, or impose any religious test as a 
condition of holding office; abridge the freedom of speaking or 
writing, or of public meeting, or of bearing arms; try any person 
for certain offences except on the presentment of a grand jurv', ca* 
otherwise than by a jury of his state and district ; decide" any 
common law action where the value in dispute exceeds §20 except 
by a jury. 

Although prima facie all powers not given to the national 
government, remain with the states, the latter are debarred from 
some powers. No state may (art 1. § 10, and amendments 
xiii., xiv. and xv.) make any treaty or alliance; coin money 
or make anything, save gold and silver coin, a legal tender; 
]>ass any bill of attainder or cx post facto law, or law impairing 
the obligation of contracts; have any but a republican form oi 
government; grant any title of nobility; maintain slavery; alirirlge 
the privilcgc.s of any citizen of the United States, or deny to him 
the right of voting in respect of race, colour or previous condition 
of servitude; deprive any person of life, liberty or property without 
due process of law; deny to any person the equal protection of the 
laws. 

There are also certain jiowcrs which, though not absolutely with- 
drawn from the states, can be exercised only with the consent of the 
national legislature, viz. those of laying duties on exports or im- 
ports, keeping trooi>s or war-ships in time of peace, entering into 
agreements with another state or foreign power, engaging in war 
unlc.s5; invaded. Anri it may be added that there arc certain power. s 
which, since they do not lie within the province of the national 
government, and have been refused to the states, are said to be 
“ rciscrvcd to the people." This expression means that it is only 
the people who can confer them and direct them to be exercised. 
Should the people wi.sh to confer them, they would have to do so 
by way of amending the Constitution; and herein lies a remarkable 
diflrrchce between the American system on the one hand and thos(i 
of some European countries on the other, which, although they have 
created rigid constitutions, do not expressly debar the legislature 
from using any and every power of government. 

§ 17. The aim of those who framed the Constitution was 
to avoid friction between the stale governments and the 
Federal government by rendering their respective 
spheres of action as separate and distinct as possible, it^satioti 
They saw that the less contact the less danger of Oovornmont 
collision. Their wish was to keep the two mechan- to tbs 
isms as independent of each other as was com- 
patible with the still higher need of subordinating, for national 
purposes, the state to the central government. 

Nevertheless there arc, as was unavoidable, certain points of 
contact between the two, the chief of which are the following : — 

The Constitution requires each state government to direct 
the choice of, and accredit to the seat of the national govern- 
ment, two senators and so many representatives as the state 
is (in respect of its population) entitled to send; to provide 
for the election, meeting and voting of presidential electors in 
each state, and to transmit their votes to the national capital; 
to organize and arm the militia forces of the state, which, when 
duly summoned by the national government for active ser\dce, 
are placed under the command of the president. 

Besides these direct services imposed upon the states, each 
state is of course practically limited in its legislative and executive 
action by the power of the Federal judiciary (in the exercise 
of its function of interpreting the Constitution) to declare 
invalid laws passed or acts done inconsistent with the Federal 
Constitution, or with statutes passed by the Federal legislature 
within the scope of its authority under the Constitution. 

So, too, when a subject, such as bankruptcy, is one on which a 
state may legislate in the absence of legislation by Congres.s, 
the state law is valid only so long as Congress does not legislate. 

Finally, another point of contact exists in the right of a state 
to call upon the national government to protect it against 
invasion or domestic violence. This right has been several 
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times exerted. The national government is also bound to presentation of each slate being in proportion to its population, 
warantee to every state a republican form of government. Each state is at liberty under the Constitution to adopt either 
(See ch. Mcviii.) the “ general ticket ” system, t.e. the plan oi ttomot 

g 18. It is a fundamental principle of the American system electing all its members by one vote over the Repmeutm- 
that the imtional government possesses a direct and immediate whole state, or to elect them in one-membered 
Dii^ci authority over all its citizens, quite irrespective of districts (the “ district system The system of single-member 
AnrfAoriO'o/ their allegiance and duty to their own state. This districts now prevails almost everywhere. (Pennsylvania, 
<lr« NarfloM/ authority corresponds to and is coextensive with however, has two representatives elected at large from 
the sphere of the Federal government. So far as the the entire state, and there have been other similar instances.) 
CitiM0nMoi functions of that government extend, it acts upon The number of members in the house was originally 65, but 
iheStstoM, the citizens not through the states, but as of its own it has steadily increased until, in December 1910, there were 
right and by its own officers. Beyond that sphere its autho- 398. (In and after 1903 the number was for ten years to be 
rity stops, and state authority, unless inhibited by the Federal 386.) Besides the full members, each of the territories is 
Constitution, begins. But Federal authority is always entitled allowed to send a delegate, who has, however, no vote. The 
to prevail, as against a state legislature or officer, in all electoral franchise on which the house is elected is for each state 
matters specifically allotted to it; and in these its power the same as that by which, under the provisions of the state 
of direct action has two great advantages. It makes the constitution, the members of the more numerous branch of the 
citizen recognize his aUegiaiice to the power which represents state legislature arc chos(?n. Originally franchises varied much 
the unity of the nation ; and it avoids the necessity in different states, but for many years prior to 1890 what was 
of calling upon the state to enforce obedience to Federal practicjally manhood suffrage prevailed in nearly all of the 
authority, for a state might possibly be weak or dilator>', or states. In that year and since, not a few of the southern states 
even itself inclined to disobedience. Thus the indirect taxes have introduced restrictions which tend to exclude the bulk 
of customs and excise which the Federal government imposes of the coloured population (see ante, § 5). It has already been 
are levied by Federal custom-house collectors and excisemen, observed that paupers and convicted criminals^ are excluded 
and the judgments of Federal courts are carried out by United in many states, illiterates in some slates. Every member 
States marshals distributed over the country. Nothing has must reside in the state which sends him, and custom, rarely 
done more to give cohesion to the American Federal system than broken, requires that he should reside even in the district which 
the direct action of the Federal executive and judiciar>% he represents. This habit restricts the field of choice and 

has operated unfavourably on the political life of the nation. 

V. The Federal GovernmetU, House of Representatives is chosen for two years, the 

§ 19. The Federal or national government was created terms ol all the members expiring together. The election of a 
de nmo by the Constitution of 1787-1789. It was really a new house takes place in November of the even years (t.f. 
new creation rather than a continuation of the feeble organiza- 1910, 1912, &c.). Members enter on their term of service in 
tion of the pre-existing confederation. But the principles the March following, but the first regular session docs not begin 
on which it was constructed were old principles, and most of until the following December, or more than a year after the elec- 
its features were drawn from the state government.s as they lion. In fact, the old house holds its second regular session of 
then existed. These states themselves had been developed three months after the new house has been elected. The rules are 
out of the previous colonial governments, and both they and the very complicated, and considerably limit the power of dcl)ate. 
national government have owed something to the example A remedy against obstruction has been found in a system of 
of the British Constitution, which had suggested the division closure called the “ previous question.^^ Speeches arc limited 
of the legislature into two branches and the independent position to one hour, and may be confined in committee of the whole 
of the judiciary. It was, however, mainly from the state house to five minutes. There is comparatively little good 

constitutions, and not from the arrangements prevailing in debating in the European sense of the term, and this is due 

Great Britain or in any other country, that the men of the partly to the great size of the hall, partly to the system of 
convention of 1787 drew their ideas and precedents. legislation by committees. 

Following what was then deemed a fundamental maxim of The organization of the house is entirely different from that 
political science, they divided the government into three of the British House of Commons or of most assemblies on the 
departments, the legislative, the executive and the judicial, European continent. The ministers of the pre- xta 
and sought to keep each of these as far as possible detached sident do not sit, and since there are thus no officials Commttt— 
from and independent of the other two. to undertake the leadership of the majority and SyMtem. 

In 1787 all the states but three had bicameral legislatures— conduct business, legislative work is shaped and directed 
it was therefore natural that the new national government by a number of committees in each house. Every bill 
should follow this example, not to add that the when introduced is referred to some committee, and each bill 

into two branches seems calculated to comes up for consideration by the whole house on the report 

eg 9 mure, reduce the chances of reckless haste, and to increase of the committee which has dealt with it. There were in 1910 
the chances of finding wisdom in a multitude of counsellors. 62 regular or standing committees in the House of Represen- 
There was, however, another reason. Much controversy tatives, each consisting of from 3 to 20 members. The most 
had raged over the conflicting principles of the equal important committees are the following : ways and means, 
representation of states and of representation on the basis of rules, elections, appropriations (with se^'eral committees 
numbers, the larger states advocating the latter, the smaller for different branches of public expenditure), rivers and 
states the former principle; and those who made themselves harbours, banking and currency, and foreign affairs. Each 
champions of the rights of the states professed to dread the committee has complete control of all bills referred to it, and 
tyrannical power which an assembly representing population nineteen-twentieths of the bills introduced meet their death 
might exert. The adoption of a bicameral system made it by the failure of the committee to take action on them. The 
possible to give due recognition to both principles. One house, bills taken up for action are debated and freely amended by the 
the Senate, contains the representatives of the states, cyer>- committees, and sometimes public hearings are held. The 
state sending two; the other, the House of Representatives, committees on the expenditure of the various government 
contains members elected on a basis of population. The two departments conduct minute investigations into the adminis- 
taken together are called Congress, and form the natiomil tratiun of each. A bill, as finally agreed on by a committee, 
legislature of the United States. is reported to the house, and when taken up for action the 

g 20. The House of Representatives is composed of members fate of most bills is decided by an hour’s discussion, opened 
elected by popular vote in each of the various states, the re- by the member of the committee making the report. The 
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more important measures, including taxation and appropria* 
tion bills, receive genuine discussion by the house at large, 
through special orders suhrnittcid by the committee on rules. 
Of the enormous number of bills brought in very few pass. 

The unifying force of this complicated system of committee 
legislation is the Speaker of tiie House of Representatives. 

Like the Speaker of the British House of C'ommons, 
s^eMker primarily the presiding oflicial, but the char- 

acter of his office has become different from that of 
the impartial moderator of the British house. l‘hc American 
Speaker, who of course has a vote like other members, always 
belongs to the party which commands a majority, and is, indeed, 
virtually the leader of the majority party in the House of Repre- 
sentatives. He resembles in some respects a European prime 
minister, and is second only to the president in political impor- 
tance. His power is derived from three main sources. He 
appoints the members of all th(j committees, he chooses the 
chairman of each, and he directs the reference of bills to the 
various committees. Of the committee i n rules, which practi- 
cally determines the order in which important mcasurt^s come 
before the house, he was formerly cliairnian, and he lu d the 
power of appointing the committee; but on the igth of March 
1910, the house passed a resolution which increased the mem- 
bership of this committee from 5 to 10, excluded the Spi aker, 
and transferred the appointments to the house. As presiding 
officer the Speaker exercises a right of discrimination l)etwccn 
members rising to speak in debate, and can thus advance or 
retard the progress of a measure. He is elected by the House 
of Representatives at its first session for the whole Congress, 
and his election is regularly carried by a strict party vote. 

§ 21. The Senate in 1910 consisted of 92 members, two 
persons deputed from each state, be it great or small (New York 
with 7,200,000 population and Nevada with 42,000 
Tbt s§aa «. representation), who must be 

inhabitants of that state, and at least thirty years of age. 
They are elected by the legislature of their state for six years, 
and arc re-eligiblc. It used to be supposed by many Europeans, 
following Tocqueville, that this method of election was the 
cause of the (former) superiority of the senators to members of 
the house. This was an error, the true rciison being that able 
men preferred a scat in the Senate owing to its hirger powers 
and longer term. One-third retire every two years, so that 
the old members are always twice as numerous as the new 
members, and. the body has been continuous ever since its first 
creation. Senators arc re-el<?ct<;d more frequently than mem- 
bers of the house, so there is always a considerable proportion of 
men of long service and mature experience. 

There has long been a demand for an amendment to the Con- 
sliuuion which should vest the eh'ction of senators in the 
peoples of the several states, and more than one-half of the 
state legislatures have at one time or another passed resolutions 
in favour of the change. Within the last few years the object 
desired has been practically attained in a few states by pro- 
visions they have introduced for taking a popular vote as to the 
person whom the legislaliire ought to elect, the latter being 
expected to defer to the popular will. 

The vice-president of the United States is ex officio presiding 
officer of the Senate, and this is his only active function in the 
government. He has, however, no vote in the Senate, except 
a casting vote when the numbers arc equally divided, and his 
authority on quc.stions of order is very limited. 

The methods of procedure in the Senate are somewhat different 
from those in the Hous^ of Representatives. There is a similar 
committee system, but the Senate committees and their chair- 
men are chosen, not by the presiding officer, but by the Senate 
itself voting by ballot. Practically they are selected by caucuses 
of the majority and minority parties. The Senate rules have 
no provision for the closure of debate, nor any limitation on the 
length ( ithor of a debate or of a speech. For the consideration 
of some classes of business the ^nate goes into executive or 
secret sesmon, although what is done at this session usually 
leaks outv and finds its way to the public through the press. 


The functions of the Senate fall into three classes— legislative, 
executive and judicial. In legislative matters its powers are 
identical with those of the House of Representatives, with the 
single restriction that bills for raising revenue must origimite 
in the popular assembly. In practice, too, the Senate is at least 
iis influential in legislation as the house. Disagreements, 
which arc frequent, are usually settled by com] promise, and in 
these the Senate is apt to get the better of its antagonist. Serious 
deadlo(‘ks are of comparatively rare occurrence. 

The executive functions of the Senate are : (t) To approve 
or disapprove the president’s nominations of Federal officers, 
including judges, ministers of state and ambassadors; (2) to 
approve, by a majority of two-thirds of thos<; present, of treaties 
submitted by the president. Through the latter power the 
Senate secures a general control over foreign policy. Its 
approval is necessary to any important action, and in general 
the president finds it advisable to keep the leaders of the sena- 
torial majority, and in particular the Senate committee on 
foreign relations, informed of pending negotiations. Foreign 
governments often comj)lain of this power of the Senate, because 
it prevents them from being able to rely upon the carrying out 
of arrangements they have made with the executive; but as 
the president is not responsible to Congress and is irremovable 
(except by impeachment) during his term of office, there would 
be objections to giving him an unqualified treaty-making 
authority. Through the power of confirming or rejecting 
the president's nominations to office, the senators of the presi- 
dent’s party are able to influence a large amount of patronage. 
This sort of “ dual control ” works with less friction and delay 
than might have Ixxm (jxpected, but better ap[)ointments would 
probably be secured if responsibility were more fully and more 
clearly fixed on the president alone, though there would no 
doubt be a risk that the president might make a serious error. 

The judicial function of the Senate is to sit as a high court 
for the trial of persons impeached by the House of Represent- 
atives, a vote of two-thirds of those pr(?sent being needed for 
conviction. There have been eight cases of impc.achment. The 
most important was that of President Johnson, whose con- 
viction failed by one vote — 35 to tc). Five of the other seven 
cases also ended in acquittal, one for want of jurisdiction,’ and 
one by the resignation of the official before the impeachment was 
preferred in the Senate. Two Federal judges were many years 
ago thus deprived of office, impeachment being the only process 
by which a Federal judge can be removed. 

S 22. The procedure of each house in framing and passing 
bills has already been noted. When a bill has passed one 
chamber it is sent to the other, and there referred coagreM- 
to the appropriate committee. In (!oiirse of time this slonaiLeglM- 
committee may report the bill as received from ih^iatioaaad 
other house, but frequently an amended or 
entirely new measure is presented, w^hich is discussed and 
enacted on by the second house. When bills passed by the two 
chambers are not identical, and each persists in its own 
view, the regular procedure is to appoint a committee 
of conference, consisting of an equal number of members from 
the Senrite and from the house. These meet in secret, and 
generally agree upon a compromise measure, which is forthwith 
adopted by both chambers. If nf) compromise can be arranged, 
the conflict continues until one side yields, or until it ends by 
the adjournment of Congress, After passing both houses, the 
bill goes to the president, and if approved by him, or not returned 
by him within ten days, becomes law ; if vetoed, it returns to 
the house in which it originated; and if re-passed by a two- 
thirds vote, is sent to the other house; and if again passed 
there by a two-thirds vote, it becomes law without the president's 
consent. 

The scope of Congressional legislation has been indicated 
in the list given of the powers of the national government 

^ This case was that of the impeachment of a senator, and the 
failure to convvet arose from the tact that some of the senators at 
the time held the now generally accepted opinion that a member 
of Congress is not subject to impeachment. 
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(see ante, § 15). The most important measures are those 
dealing with the revenues and appropriations; and the procedure 
on these matters is slightly different from that on other bills. 
The secretary of the treasury sends annually to Congress a 
report containing a statement of tlie national income and 
expenditure and of the condition of the public debt, togetlier 
witli remarks on the system of taxation and suggestions for its 
improvement. He also sends what is called his annual letter, 
enclosing the estimates, framed by the various departments, 
of the sums needed for the public service of the United States 
during the coming year. With this the action of the executive 
ceases, and Uic matter passes into the hands of Congress. 

Revenue bills for imposing or continuing the vtirious customs 
duties and internal taxes are prepared by the house committee; 
on ways and means, whose chairman is always a leading man 
in the majority party. The report presented by the secretary 
of the treasury has been referred to this committee, but the 
latter docs not necessarily in any way regard that report. 
Neither does it proceed on estimates of the sums needed to main- 
tain the public service, for, in the first place, it does not know 
what appropriations will be proposed by the spending committees ; 
and in the second place, a primary object of the customs duties 
has been for many years past, not the raising of revenue, but 
the protection of American industries by subjecting foreign 
imports to a very high tariff. Regular appropriation bills 
down to 1883 were all passed by the house committee on appro- 
priations, but in that year a new committee — on rivers and 
harbours — received a large field of expenditure; and in t886 
certain other supply bills were referred to sundry standing 
committees. These various appropriation committees start 
from, but are not restricted by and do not in fact adopt, the 
estimates of the secretary of the treasury. Large changes are 
made both by way of increasing and reducing his estimates. 

The financial bills are discussed, as fully as the pressure 
of work permits, in committee of the whole house. Fresh items 
of appropriations arc often added, and changes arc made in 
revenue bills in the interest of particular purposes or localities. 
If the Senate is controlled by the same party as the house, 
it is likely to secure the acceptam^e of many of its amendments. 
The majorities in the two houses then labour together to 
satisfy wliat they believe to be the wishes of their party. Im- 
portant legi.slation is almost impossible when one of the houses 
is controlled by one party and the other house by the other. 

Wlicii finally adopted by the house, the bills go to the 
Senate and arc forthwith referred to the committee on finance 
or to that on appropriations. The Senate committee.s amend 
freely both classes of bills, and further changes may be made 
by the Senate itself. Wlien the bills go back to the house 
Uiat body usually rejects the amendments ; the Senate declines 
to recede, and a conference committee is appointed by which 
a compromise is arranged, usually hastily and in secret, often 
including entirely new items, and this compromise is accepted 
with little or no discussion, generally at the end of the .session. 

Thus it comes that comparatively slight use is made of the 
<xf)erience of the permanent financial officials in the framing 
of revenue-raising and appropriation bills. There is little 
relation between the amounts proposed to be spent in any 
one year and the amounts proposed to be raised, and there 
is a strong tendency to deplete the public treasury through 
special grants secured by individual members. These defects 
have long been felt, but Congress is not dispos<;d either to 
admit officials to attend its sittings or to modify the method.s 
to which it has grown accustomed. A tariff commission was, 
however, created by statute in 1Q09, the reports of which may 
imve some influence on the framing of tariffs in future. 

§ 23. The executive power of the nation is vested in a 
president of the United States of America, who holds office 
Ttt during the term of four years. He, together with 

PMMideuL tlie vice-president, is nominally chosen by a system 
of double election tl^oug^ an electoral college, but in practice 
this system operates merely as a roundabout way of getting 
the judgment of the people, voting by states. 
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The Constitution directs each state to choose a number of “ presi- 
dential electors equal to the number of its representatives in Coii- 
liress “ (bo til senators and members of the House of 
J^epresentatives) . Members of Congress and holders 
of Federal offices are ineligible as electors. These Bhetoni 
electors (in 1910, 483) meet in each state on a day in College, 
NovexiilH-T fixed by law, and give their votes in writing for the presi- 
dent and vice-president. The votes are transmitted to Washington, 
and tliere ojM'iied by the president of the Senate, in tlie presence of 
l)Oth Houses of ('ongress, and counted. A majority of the whole 
nunil>er of electors is ncHiessary to elect. 11 no person have sucli 
majority, the president is chosen by the House of Representatives 
voting by states, anil the vice-president is chosen by the Senate. 
This plan of creating an electoral colh'ge to select the president was 
expected to secure the choice by tin; best citizens of each state, in 
a traiupnl and delibcratt; way, of the man whom they in their un- 
fettereil discrt;tion should deem littest to bo the chief magistrate 
of the Union. In fiact, however, the electors exercise 110 discretion, 
and are chtisen under a pledge to vote for a paiiicular candidate. 
ICach jiarty during the summi'r jirececling a presidential election 
holds a huge jiarty meeting, called a national convention, which 
nominates candidates for president and vice-president. (See 
§ 3.V) Candidates for the office of elector are also nominated 
by party conventions, and the persons who are in each state chosen 
to be electors — they ar(‘ chosen by a strict party vote - are expected 
to vote, and do in point of fact vote, for the presidential candidates 
named by their respective parties at the national conventions. 
The Constitution leaves the method of choosing electors to each 
state, but by universal custom they are now everywhere (‘U?cted by 
popular vote, anti all the electors tor t»ach state arc votctl for on a 
“ general ticket." In the early clays the electors were cho.sen in 
many states by the legislatures, but by 1832 SouUi Carolina was the 
only stale redlining this meUiotl, and in i8()8 she al.so drojiped it. 
Some .states also, for a time, chose electors by districts, but by 1832 
all had adopted tlie “ general ticket " system. Michigan, however, 
in the election of 1892 reverted to the " district " systmn, thereby 
dividing its electoral vote. Tlius the election i.s virtual jy an election 
by states, and the struggle concentra.tes itself in the large states, 
where the great parties arc often msarly equally divideri. e,g. the 
party which carries New York by (;v<m a small majority gains all 
the 39 ek'ctoral votes of that state. The polling for electors takes 
place early in November on the same day over the whole union, and 
when the n.sult is known the contest is over, because the subsequent 
meeting and voting of the electors is a mere matter of form. Never- 
theless, the sysbrni here described, l>eiiig an <;l(;ction by states, is not 
the same thing as a gcmeral popular vote over the union, for it some- 
time's hap])ens that a ])(Tson is chosen president who has received a 
minority of the popular vote; cast. 

The ('onstitution requires the jxrosident to be a native-born 
citizen of the I Jailed Stn.t(;s, not under tliirty-five years of age, 
and for fourteen years resident in the IJnitcid States. There is ho 
legal limitation to his re-eligibility any number of times; but tradi- 
tion, dating from the refusal of (icorge Washington to be nominated 
for a third Ictju, has virtually estal)lishetl tJie rule that no pei’son 
shall be ]»resident for more than two rontinuous terms. If the 

I u'crsident die.H, the vice-president steps into his place; and if the 
alter also dies in office, the succession ])a.sst‘s to tlie secretary of 
statc.^ The jircsident receives a salary of $75,000 a year, besides 
$25,<x>t) a year lor tTavcdling expen.ses, and has an official residence 
caUed the iixc.'cutive Mansion, or mon; familiarly the White House. 

functions of the President. may be groupetl into three 

classes : those which (1) relate to foreign altairs ; (2) concern 
legi.slation; (3) relate to domestic administration. 

Tluf ])re.sident {ip])oinls ambassadors and iiiiiiislers to foreign 
countries, ami receives those sent by foreign countries to the United 
States. He has, through his secn^tary of stat<!, immediate direction 
of all n(!gotiations with such countries, and an unfettered initiative 
in all foreign aJiaiis. He does not, however, enjoy a free hand in 
finally dett?rmining the foreign ]K>licy of tin; government. Treatie.s 
re(|uire the approval of two tliirds of the Senate, and the foreign 
affairs committee of that body is usually kept informefl of the 
negotiations which arc; being conducted V)y the executive. The 
ixiwcr to declare war formally belong.s to Congress; but the ex(!cu- 
tiv^e may, without an act of Congre.ss, virtually engage in ho,stilities 
and thus bring about a state of war, as hajipcncd in 1845-46, wlien 
war broke out with Mexico. 

As respects legislation, the position of the president is in marked 
contrast to that of the British crown. While nearly all important 
measures are brought into parliament by the ministers of the 
sovereign, and norhinally under hi.s instructions, the American 
president cannot introduce bills either directly or through his 

1 The order of succession, after the secretary of state, is as follows : 
the secretary of the treasury, the secretary of war, the attonvey- 
gencral, the postmaster* general, the secretary of the navy, the 
secretary of the interior— this order to a]>ply only to such officers 
as ** shall have been appointod by the advice and consent, of the 
Senate . . . and .such as are eligible to the office of president . , . 
and not under impeachment. . • " 
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mini»ter«. All that the Constitution permits him to do in this 
direction is to inform Congress of the state of the nation and to 
recommend the measures which he deems to be necessary. This 
latter function is discharged by written messages addressed l>y the 
president to Congress, the message sent at the beginning of each 
session being usually the most important; but the suggestions made 
in these messages do not necessarily or directly induce legislation, 
although it is open to him to submit a bill or have one drafted by a 
minister presented to Congress through a meml)er. 

More constantly eftcctive is the president's part in the last stage 
of legislation. His so-called “ veto-power permits him to return 
to Congress, within ten days after its passage, any bill of which he 
may disapprove, and, unless this bill re-passes both houses by a 
two-tliirds vote, it does not become law. Most presidents have 
made use of the veto power sparingly. Jackson, however, as well as 
Tyler, Johnson and especially Cleveland, employed it pretty boldly. 
Most of Johnson's vetoes were jjromptly overruled by the large 
majority opi^xsed to him in both houses, but the v<?toes of all the 
other presidtmts have generally prevented the enactnient of the 
bills of which they disapproved. 

The domestic executive authority of the president in time of peace 
is small, because by far the larger part ol law and adiiiimstration 
belongs to the state and local governments, while the Federal 
administration is regulated by statutes which leave little discretion 
to the executive. The ])ower of making apjiointments to the 
administrative service would invest him with a vast influence but 
for the constitutional requirement of securing the consent of the 
Senate to the more important ap])oiiitm(jnts made, 'fhe president 
is gi\’en a free hand in chot)sing his cabinet ministers; but for most 
other appointments, whctlier or not they are by law in his sole gift, 
the senators belonging to the president's party have practically 
controlled the selections for offices lying within their resi>ective 
states, and a nomination made by the president against the will of 
the senator concerned will generally bt? dis:ipj)rovt?d by the Senate. 
The iTK^mlxTH of the president's party in the house also demand a 
share in the bestowal of offices as a i)rice for their co-ojH‘ration in 
those matters when?in the executive may find it necessary to have 
legislative aid. Nevertheless, the distribution of offices under the 
so-called “ spoils sy.stein " remains the most important ordinary 
function of the president, and the influence he exerts over Congress 
and legislation is due mainly to his patronage. 

In time of war or of public disturl)anc<*, however, the flom<*stic 
authority of the president expands rapi<lly. This was markedly 
the case during the Civil War. As comman<UT in-chief of the army 
and navy, and as "charged with the faithful ex<\ution of all laws," 
he is likely to assume, and would indeed be exp('cted to assume, all 
the powers wliich the emergency requires. In ordinary times the 
resident may be almost compared to the managing clerk in a large 
usiness cstablislmient, whose chief function is to select his sub- 
ordinates, the policy of the concern being in the hands of the board 
of directors. But when f reign affairs reach a critical stage, or when 
disorders within the Union require Federal intervention, immense 
responsibility is then thrown on one who is both commander-in- 
chief of the army and the head of the civil executive. In no Euro- 
pean country is there any personage to whom the president can be 
said to correspond. He may have to exert more authority, even if 
he enjoys less dignity, than a European king. He has powers wliich 
are in ordinary times narrower than those of a Europ(*an prime 
minister; but these powers arc more secure, for instead of depending 
on the pleasure of a parliamentary majority, they run on to the end 
of his term. Although he is always elected as a party candidate, 
he generally receives, if he shows tact and dignity, abundant respect 
and deference from all citizens, and is able to exert influence beyond 
the strict limits of liis legal power. 

The only w'ay of removing the pre.sideni from office is by 
impeachment, an institution borrowed from Great Britain, where 
it had not become obsolete at the time when the United States 
constitution was adopted. Tlic House of Representatives may 
impeach the president. The Senate tries him, and a two- thirds 
majority is required for conviction. Andrew Johnson is the only 
president w'ho has been impeached. 

§ 24. There is in the government of the United States no 
such thing as a cabinet^ in the British or French or Italian 
TAe Cmbin0t word. But the term is regularly used 

madAdmia- to describe a council of the president, composed 
iatrmtiv of the heads of the chief administrative depart- 
ouieimiM. ments: the secretary of state, the secretary of 
the treasury, secretary of war, attorney -general, secretary 
of the navy, postmaster-general, secretary of the interior, 
secretary of agriculture, and secretary of commerce and labor. 
Like the British cabinet, this council is not formally recognized 
by the law, but it is nevertheless accepted as a permanent 
feature in the government. It is really a group of persons, 
each individually dependent on, and answerable to, the pre- 
sident^ but with no joint policy, no collective responsibility. 
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The final decision on all questions rest with the president, who 
is solely and personally responsible. Moreover, the members of 
the cabinet are excluded from Congress, and are entirely 
independent of that body, so that an American cabinet has 
little to do in the way of devising parliamentary tactics, or 
of preparing bills, or of discussing problems of foreign policy'. 
It is not a government, as Europeans understand the term, 
but a group of heads of departments, whom their chief, 
though he usually consults them separately, often finds it 
useful to bring together for a talk about current politics and 
the course proper for the administration to take in them, or in 
order to settle some administrative question which lies on the 
borderland between the provinces of two ministers. 

The principal administrative departments arc those already 
named, whose heads form the president’s cabinet. The most 
important are the state and treasury departments. . . m m ^ 
The former has the conduct of foreign affairs and 
interests, and directs the diplomatic service, but is 
obliged to keep in touch with the Senate, because 
treaties require the consent of the latter. It also has charge of the 
great seal of the United States, keeps the arcliives, publishes the 
.statutes of Congress and controls the consular service. 

The two main functions of the treasury department are the 
administration of the government revenues and expenditures, and 
of the banking and currency laws. The secretary has, however, 
a smaller range of action than a finance minister in Euroi^can 
countries, for, as he is excluded from Congress, he has nothing 
directly to do with the imi)osition of taxes, and very little witli 
the appropriations for government expenditure. 

The department of the interior is less important than in France 
or Italy, since the principal functions which there belong to it lie, 
in the United States, within the field of state poweiv.. In the United 
States the principal matters in this department are the manag(?ment 
of the public lands, the conduct of Indian affairs, the issue of palonls, 
the administration of iiension laws, of the national census and of the 
gccdogical survey, an 1 the collection of educational informaliou. 

The department of war controls the formtTly very small, but now 
largely increased, arniy of the United Statijs; and its corps oi 
engineers execute the river and harbour improvements ordered by 
Congress. The navy department has charge of the dockyards anil 
vessels of war; and the post office dcjiartmcnt directs the postal 
.system, including the railway mail service. The department of 
agriculture includes the weather bureau, the bureau of animal 
industry and other bureaus which conduct investigations and 
experiments. The attorney-general is the legal adviser of the 
president, public prosecutor and standing counsel for the United 
States, and also has general oversight of the Federal judicial ad- 
ministration, csi)ccially of the prosecuting officers called district 
attorneys and of the executive court officers called marshals. 

The department of commerce and labor controls the bureaus 
which deal with the mercantile marine, the lighthouse and life- 
saving service, commercial statistics, immigration, and the coast 
and geodetic survey, and the census is also under its charge. 

Two commissions not connected with any of the above depart- 
ments deserve some notice. Tlic inter-state commerce commission, 
established by statute in 1887. is a semi-judicial, .semi-administrative 
l)oard of five members, with limited powers of control over inter- 
state railway transportation. The cnief duty is to prevent dis- 
criminations in freight rates and secret rebates from the published 
list of charges. Its powers have been much extended by subsequent 
acts, especially that of 1910. The civil service commission, 
established in :i883, conducts competitive examinations for appoint 
ments to subordinate positions under all of the administrative 
departments. Some 235.000 posts have now been placed under 
civil service rules and withdrawn from the category of spoils. 

§ 25. The Federal judicial .system is made by the Constitution 
independent both of the legislature and of the executive. It 
consists of the Supreme Court, the circuit court of 
appeals, the circuit courts and the district courts. 

The Supreme Court is created by the Constitution, 
and consisted in 1910 of nine judges, who are nominated by 
the president and confirmed by the Senate. They hold office 
during good behaviour, i.e. are removable only by impeach- 
ment, thus having a tenure even more secure than that of 
English judges. The court sits at Washington from October 
to July in. every year. The sessions of the court are held in 
the capitol. A rule requiring the presence of six judges to 
pronounce a decision prevents the division of the court into two 
or more benches; and while this secures a thorough considera- 
tion of eveiy case, it also retards the despatch of business. 
Every case is discussed twice by the whole body, once to ascer- 
tain the view of the majority, which is then directed to be set 
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forth in a written opinion; then again when the written 
opinion, prepared by one of the judges, is submitted for 
criticism and adoption by the court as its judgment. 

The other Federal courts have been created by Congress 
under a pcTwer in the Constitution to establish inferior courts.** 
The circuit courts consist of twenty-nine circuit judges, acting 
in nine judicial circuits, while to each circuit there is also allotted 
one of the justices of the Supreme Court. The judges of each 
circuit, acting with or without the justice of the Supreme 
Court for the circuit, constitute a circuit court of appeals, 
established to relieve the Supreme Court. Some cases may, 
however, be appealed to the Supreme Court from the circuit 
court of appeals, and others directly from the lower courts. 
The district courts are now eighty in number, each having 
usually a single justice, rarely two. There is also a special 
tribunal called the court of claims, which deals with the claims 
of private persons against the Federal government. It is not 
strictly a part of the general judicial system, but is a creation 
of Congress designed to relieve that body of a part of its own 
labours. A customs court of four judges was created by an 
act of u;09 for the hearing of cases relating to the tariff. 

The jurisdiction of the Federal courts extends only to those 
cases in whieh the Constitution makes Federal law applicable. 
All other cases are left to the state courts, from which there 
is no appeal to the Federal courts, unless where some specific 
point arises which is fiffcctcd by the Federal Constitution or 
a Federal law. The classes of castjs dealt with by the P'cdcral 
courts arc as follows : — 

1. Cases in law and equity arising under the constitution, 
the laws of the United States and treaties made under their 
authority j 

2. Cases affecting ambassadors, other public ministers and 
consuls ; 

3. Cases of admiralty and maritime jurisdiction; 

4. Controversies to which the United States shall be a 
party; 

5. Controversies between two or more states, between a 
state and citizens of another state, between citizens of different 
states, between citizens of the same state claiming lands under 
grants of different states, and between a state or the citizens 
thereof and foreign states, citizens or subjects {Const, art. 
iii. g 2). Part of this jurisdiction has, however, been with- 
drawn by the eleventh amendment to the Constitution, which 
declares that ** the judicial power of the United States .shall 
not be construed to extend to any suit commenced or prosecuted 
against one of the United States by citizens of another state, 
or by citizens or subjects of any foreign state.” 

The jurisdiction of the Supreme Court is original in cases 
affecting ambassadors, and wherever a state is a party ; in other 
cases it is appellate. In some matters the jurisdiction of the 
Federal courts is exclusive; in others it Ls concurrent with 
that of the state courts. 

As it frequently happens that cases come before state courts 
in which questions of Federal law arise, a provision has been 
made whereby due respect for the latter is secured by giving 
the party to a suit who relics upon Federal law, and whose 
contention is overruled by a state court, the right of having the 
.suit removed to a Federal court. The Judiciary Act of 1789 
(as amended by subsequent legislation) provides for the removal 
to the Supreme Court ol the United States of “ a final judgment 
or decree in any suit rendered in the highest court of a state 
in which a decision could be had where is drawn in question 
the validity of a treaty or statute for an authority exercised 
under the United States, and the decision is against their 
validity; or where is drawn in question the validity of a statute 
of, or an authority exercised under, any state, on the ground 
of their being repugnant to the Constitution, treaties or laws 
of the United States, and the decision is in favour of their 
validity; or where any title, right, privilege or immunity 
is claimed under the Constitution, or any treaty or statute of a 
commission held, or authority exercised under the United 
States, and the decision is a^inst the title, right, privilege 


or immunity specially set up or claimed by either party under 
such ('onstitution, treaty, statute, commission or authority.** 
If the deension of the state court is in favour of the right claimed 
under Federal law or against the validity or applicability of 
the state law set up, tlierc is no ground for removal, because 
the applicability or authority of federal law in the particular 
case could receive no further protection from a Federal court 
than has in fact been given by the stale court. 

The power exercised by the Supreme Court in declaring 
statutes of Confess or of state legislatures (or acts of the exe- 
cutive) to be invalid because inconsistent with the Federal 
Constitution, has been deemed by many Europeans a peculiar 
and striking feature of the American system. There is, how- 
ever, nothing novel or mysterious about it. As the Federal 
Constitution, which emanates directly from the people, is the 
supreme law of the land everywhere, any statute passed by any 
lower authority (whether the Federal Congress or a state legis- 
lature) which contravenes the Constitution must necessarily 
be invalid in point of law, just as in the United Kingdom a 
railway bye-law which contravened an act of j^irliament 
would be invalid. Now, the functions of judicial tribunals — 
of all courts alike, whether P'ederal or state, whether superior 
or inferior— is to interpret the law, and if any tribunal finds 
a congressional statute or state statute inconsistent with the 
Constitution, the tribunal is obliged to hold such statute invalid. 
A tribunal (ioes this not because it has any right or power of 
its own in the matter, but because the people have, in enacting 
the Constitution as a supreme law, declared that all other laws 
inconsistent with it arc ipso jure void. When a tribunal has 
a.s<‘crtained that an inferior law is thus inconsistent, that 
inferior law is therewith, so far as inconsistent, to be deemed 
void. The tribunal does not enter any conflict with the legis- 
lature or executive. All it does is to declare that a conflict 
exists between two laws of different degrees of authority, 
whence it necessarily follows that the weaker law is extinct. 
This duty of interpretation belongs to all trilmnals, but as 
constitutional cases are, if originating in a lower court, usually 
carried by appeal to the Supreme Court, men have grown 
accustomed to talk of the Supreme Court as in a .special sense 
the guardian of the Constitution. 

The Federal courts never deliver an opinion on any con- 
stitutional question unless or until that question is brought 
before them in the form of a lawsuit. A judgment of the 
Supreme (!ourt is only a judgment on the particular case before 
it, and docs not prevent a similar question being raised again 
in another lawsuit, though of course this seldom happens, 
because it may be assumed that the court will adhere to its 
former opinion. There have, however, been instances in which 
the court has virtually changed its view on a constitutional 
question, and it is understood to be entitled so to do. 

8 26. As the Federal Constitution is a short document, 
which deals very concisely with most of the subjects it touches, 
a vast number of questions have arisen upon its •/ 

interpretation in the course of the 122 years which coiunta- 
have elapsed since its enactment. The decisions tioami taior- 
of the Supreme Court upon these questions form a p^*«^®** 
large body of law, a knowledge of which is now indispens- 
able to a mastery of the Constitution itself. By them 
the Constitution has been so expanded in the points which it 
expressly treats of, and so filled up in the matters which it 
covers only by way of implimtion, that it is now a much 
more complete instrument than it was when it came from the 
hands of its framers. Thus the courts have held that, while 
the national government can exercise only such powers as 
have been affirmatively granted, it is not restricted in its 
choice of the methods for exercising such powers as have been 
granted. From this doctrine there has Ixjcn derived a con- 
spicuous activity of the national government in such fields as 
taxation, borrowing of money, regulating commerce and carry- 
ing on war. Executive and legislative acts not authorized by 
the letter of the Constitution have also been allowed to remain 
unchallenged, and thus precedents have been in fact established, 
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with the tacit recognition of the courts and the people, through 
which the sphere of the national government has been en- 
larged. The purchase of Louisiana from France by President 
Jefferson is an instance. It may indeed be said that the Con- 
stitution as it now stands is the result of a long process of develop- 
ment; and that process is still going on. In 1901 the Supreme 
Court delivered several judgments in cases arising out of the 
annexation of Porto Rico, which handled, though they did 
not fully settle, divers points of novelty and of importance, 
and still more recently questions of great intricacy affecting 
the respective legislative rights of the Federal and the state 
governments have come before it. 

g 27. It is not, however, only by way of interpretation that 
the Constitution has l)een developed. A great many matters 
passed over have become the subject of 
ci ttu Com’ legislation by Congress ; and there has also sprung 
uituttomby up a large mass of usages regulating matters not 
Uaago* touched either by the Constitution or by any 
express enactment. These usages have in many cases lasted so 
long and become so generally accepted, that they may be 
regarded as parts of the actual or (so to speak) “ working ” 
Constitution, although of course they could be at any moment 
changed. Among the matters that are now thus settled by 
usage the following may be mentioned ; — 

The president practically is limited to two continuous terms 
of office. Tht presidential electors are expected to vote for 
the candidate of the party which has chosen them, exercising no 
free will of their own. The Senate always confirms the nomina- 
tions to a cabinet office made by the President. 

It may be added that in respect of one matter assigned by the 
f.’onstitution to the states a momentous change lias taken place 
since the enactment of the Constitution. This matter is tlie 
electoral franchise in Federal elections. In 1789 property 
(jualifications were general, but now in all the northern and 
western states these have been long since abolished, and the 
electoral suffrage is pradically manhood suffrage. In Wyoming, 
Colorado, Utah and Idaho universal adult suffrage prevails. 
Down till 1890 manhood suffrage had prevailed in all the southern 
states also (as to some southern states now, see ante, § 5). 
As the electoral suffrage for state legislature elections is also 
that for Federal elections (including the election of presidential 
electors), th(? working of the Federal Constitution has thus been 
affected without any change in the Constitution itself. 

§ 28. Besides these changes which have been brought about 
by judicial interpretation and by usage, the Constitution has 
Amend’ altered in the regular and formal way 

mentt ro rii^ 'W'hich its own provisions permit (see atUey § 14). 
ConetUu’ This has happened four times. Ten amendments 
tion, enaclecl immediately after the adoption of 

the Constitution itself, in order to meet certain objections 
which had been taken to it. Thc.se may be described as a sort 
of bill of rights. Another, the eleventh, was enacted in 1794- 
1798 to negative the construction which the Supreme ('oiirt 
had put upon its own powers in holding that it could entertain 
a suit by a private person against a state. Another, the twelfth 
(1803-1804), c:orrecled a fault in the method of choosing the 
president; and three more (1865-1870) confirmed and secured 
some of the results of the victory^ of the North in the War 
of Secession (1861-65). In 1910 Congress proposed an amend- 
ment for enabling the national legislature to impose an income 
tax. But few amendments pass beyond the first stage of a 
formal proposal. This is (iu(‘ not merely to the respect 
o£ the Americans for their fundamental law', but also to the 
difficulties which surround the pnxx^ss of change. It is liard to 
secure the requisite majorities in Congress, and still Imrdcr a 
majority in three-fourtlis of the staU\s. The obstacles placed 
in the way of amendment, which are greater than in the c^ase of 
almost any other Constitution, may be reckoned among the 
causes which led to the War of Secession. 

S 29. As compared with the cabinet system of Great 
Britain, of the British self-governing colonies, and of such 
European countries as France, Italy, Holland and Belgium, the 
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characteristic features of the scheme of the American national 
government are the following : — 

^2. The legislature and the executive are independent and 
disjoined. The executive does not depend upon the 
legislature, but holds its powers by a direct commis-^j^^^u^^i.^ 
sion from the |>eople. No member of the exteu’ the Frmmo of 
tive sits in the legislature, nor can the legislature 
eject any one from office save by impeachment. 

b. Both the legislature and the executive sit for fixed terms. 

c. No method is provided for getting rid of deadlocks, either 
between the legislature and the executive or between the two 
branches of the legislature. Should action be needed which 
cannot be legally taken without the concurrence of these differ- 
ent authorities, and should they be unable to concur, the legal 
situation must remain in siatu qtw until by a new election Uie 
people have changed one or more of tlie conflicting authorities, 
and .so brought them into harmony, 

r/. The judiciary holds a place of high importance, because 
it is the proper interpreter of the will of the people expressed 
in the supreme law, the Federal Constitution, which the people 
have enacted. 

It will be noted that the structure of the Federal Government 
is less democratic than that of the state governments. The 
only posts in the former conferred by popular election are those 
of the president and the members of the legislature, and while 
the two houses are a check on each other, the president is a 
check upon both. 

'J'he defects which have been remarked in this system are, 
broadly speaking, the following ; There is a danger that prompt 
action, needed in the interests of the nation, may fail to be 
taken owing to a deadlock between legislature and executive, 
or between the two branches of the legislature. There may 
be a difficulty in fixing responsibility upon any person, or small 
group of persons, bexiause cases may arise in which the executive, 
being unable to act without tlie concurrence of the legislature, 
(’an hardly be blamed for failing to act, while yet it is unable 
to relieve itself by resigning; while on the other hand the 
legislature — which consists of two bodies, each of them 
numerous, and in neither of which are there recognized 
leaders— contains no person on whom responsibility can be fixed. 
On the other hand, the characteristic merits of the system 
may be summed up as consisting in the safeguards it provides 
t^ainst ihe undue predominance of any one powder or person 
in the government, and therewith against any risk there may 
be that the president should become a despot, and in the full 
opportunities it secures for the due consideration of all important 
measures. It is a system amply provided with checks and 
balances; it recognizes and enforces the principle of popular 
sovereignty, while subjecting that principle to many checks in 
practice; and it is well calculated to maintain unchanged the 
relation of its component parts each to the other. There has 
been, in point of fact, no permanent shifting of weight or 
strength from any one organ of government to any other. At 
some particular epoch the president has seemed to be gaining 
upon Congress, at other epochs C ongress has seemed to be gaining 
upon the president. Much depends on the personal qualities 
of the president and his power of inspiring the people with 
trust in his courage and his uprightness. When he possesses 
that power he may overawe Congress, and make them follow, 
even reluctantly, in the path he points out. Now and then the 
Senate has been more influential than the house, now and then 
it has fallen back, at least so far as the confidence of the people 
in it is concerned. . The part played by the judiciarj^ has at some 
moments been of special importance, while at others it has been 
little noticed. But, taking the history of the republic as a whole, 
that equilibrium between the several organs of the govern- 
ment which the Constitution was intended to secure has been 
substantially maintained. 

VI.— TAe Party System, 

§ 30. The actual working of the government of the Union 
and of the governments of several states cannot be properly 
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understood without some knowledge of the party system as it 
exists in the United States. That system is^ as lias been well 
observed by H. J. Ford,' a sort of link between the executive 
and the legislative departments of govcrmnent, and thus the 
policy and action of the parly for the time being in power 
forms a sort of second and unofficial government of the country, 
directing the legal government created by the Constitution. 
In no country liave political parties been so carefully and 
thoroughly organized. In no country does the spirit of party 
so completely pervade every department of political life; 

not that party spirit is any more bitter than 
iLtPmny Europe, for in some respects it is usually less 

SymUmupw bitter and less passionate than in France, the United 
«*• Workkikg Kingdom or Austria, but that it penetrates farther 

av^enntcttt. ^ people, and exerts a more con- 

* slant influence upon their minds. Party organiza- 
tions have in the United States a wide range of action, for they 
exist to accomplish five purposes. Three of these are pursued 
in other countries also. These three iu-e ; first, to influence 
governmental policy; secondly, to form opinion; and 
thirdly, to win elections. But the two others arc almo.st 
(if now not quite) peculiar to the United States, viz. to 
select candidates for office and to procure places of emolu- 
ment for party workers. The selecting by a party of its 
candidates, instead of allowing candidates to start on their 
own account, is a universal practice in the United States, 
and rests upon the notion that the supreme authority and 
incessant activity of the people must extend not only to the 
choice of officials by vote, but e\'en to the selection of those for 
whom votes shall be cast. So the practice of securing places for 
persons who have served the party, in however humble a 
capacity, has sprung from the maxim that in the strife of 
politics the spoils belong to the victors,” and has furnished 
a motive of incomparable and ever-present activity ever since 
the administration (1829-1837) of President Andrew Jackson. 
It is chiefly through these two practices that the party organiza- 
tions have grown so povrerful, and have been developed into 
an extremely complicated system of machinery, firm yet flexible, 
delicate yet (]uickly set up, and capable of working efficiently 
in the newest and roughest communities. 

S 31. The contests over the adoption of the Fed<‘ral C'onsti- 
tution by the several slates in 1787-1791 brought to the surface 
Oriyinmad two Opposite tendencies, which may be called the 
History of centrifugal and centrip(;tal forces, a tendency to 
the Parties* maintain both the freedom of the individual 
£ind the independence, in legislation, in administration 
and in jurisdiction, of the several .states, and an opposite 
tendency to subordinate the .states to the nation, and to 
vest large pov/ers in the central Federal authority'. These 
tendencies soon arranged themselves in concrete bodies, and 
thus two great parties were formed. One, w'hich look the name 
oi Republican, became the champion of states^ rights, and 
daimed to be also the champion of freedom. It was led by 
Thomas Jefferson, The other, led by Alexander Hamilton, 
became known as the Federalist party, and stood for an ener- 
getic exercise — of course within the limits of the Constitution 
— of the powers of the central government, Th(*. Jeffer- 
sonian party has had an unbroken continuity of life, though it 
has been known since about 1830 as the Democratic party. 
The Federalist party slowly decayed, and ultimately vanished 
between 1820 and 1830, but out of its ruins a new party arose, 
practically its heir, which continued powerful, under the name 
of Whigs, till 1854, w'hen it broke up over questions connected 
with the extension of slavery. Very soon thereafter a party, 
nominally new, but largely formed out of the Whigs, and main- 
taining many of its traditions, sprang up, and took the name of 
Republicans. Since 1856 these two great parties, Democrats 
and Republicans, have confronted one another, including between 
them the vast majority of the people. After the Civil War, when 
tfie questions attending reconstruction had become less acute, 
eoonomic discontents gave rise to other smaller parties, such as 
^ Rise and Growth of American Politics* 


Greenbackers, Laborists and Populists, and the sense of the 
harm done by the immoderate use of alcohol evoked a 
party which became known as the Prohibitionists. Still 
later the growth of Collectivist views, especially among 
the immigrants from Continental Europe, Jed to the formation 
of a Socialist Labor party and a Socialist party, some of those 
who liad belonged to the Populists associating themselves with 
these new groups. 

The Democratic party began to form for itself a regular 
organization about the time of President Andrew Jackson (1829- 
1837), and the process seems to Irnve been first seriously under- 
taken in New York state. The Whigs did the same; and when 
the Republicans organized tlicmselves, shortly after the fall of 
the Whigs, they created a party machiner)^ on lines resembling 
those wliich their predecessors had .struck out. The estab- 
lishment of the system in it.s general form may be dated 
from before the Civil War, but it has since been perfected 
in its details. 

§ 32. The machinery of an American party consists of two 
distinct but intimately connected sets of liodies, the one 
pcirmaiuint, the other temporary, or rather inter- ^ n ^ 
inittent. The function of the former is to manage tbeSyetem 
the general business of the party from month to otPmrty 
month and year to year. That of the latter is to Orgastiam- 
nominate candidates for the next ensuing elec- 
lions and to make declarations of party opinion intended to 
indicate tlie broad lines of party policy. 

The permanent organization consists of a system of com- 
mittees, one for eacdi of the more important election areas. 
There is a committee for every city, every county, 
and every congressional district, and in some states 
even for every township and every state legisla- 
ture district. There is, of course, a committee for every 
state, and at the head of the whole stands a national committee 
for the. whole Union, whose special function it is to make 
arrangements for the conduct of party work at a presidential 
election. I'hus the country from ocean to ocean is covered 
by a network of committees, each having a sphere of action 
corresponding to some election area, whcither a Federal area 
or a stall* area. Each (H)mmittce is indei)endent and respon- 
sibli; so far as regards the local work to be done in connexion 
with the election in its own area, but is subordinate to the party 
committees above it as respects work to be done in its own 
locality for the general purposes of the party. The ordinary 
duties of these committees are to raise and spend money 
for electioneering and otherwise in the irtterests of the party, 
to organize meetings, to “ look after the prass,” to attend to 
the admission of immigrants or new-comers as voters, and 
generally to attract and enrol recruits in the party forces. 
At clitclion times they also direct and superintend the work 
ol bringing up voters to the polls and of watching th« 
taking anil counting of the votes; but in this work they are 
often aided or superseded l)y specially appointed temporary 
bodies called “campaign committees.” These party committees 
are permanent, and though the membership is renewed every 
year, the same men usually continue to serve. The chairman 
in particular is generally reappointed, and is often, in a populous 
area, a person of great and perhaps autocratic power, who 
has large funds at his disposal and a regular army of “ workers ” 
under his orders. 

The other and parallel branch of the party organization 
coasists of the bodies whose function it is to nominate party 
candidates for elective posts, whether legislative or 
executive. (It must be remembered that many immtiag 
executive state, county and city officers are chosen Comven* 
by direct popular vote.) These bodies arc meetings 
of the members of the party resident in each election area. 
In the smallest areas, such as the township or city ward^ 
the meeting is composed of all the recognized members of 
the party who are entitled to vote, and it is then called a 
primary. In the larger election areas, such as a country or city, 
the number of voters who would be entitled to be present 
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purposes, (i) upon counties. (2) upon cities, boroughs and incorporate 
villages, and (3) in nearly all the states, though in widely varying 
degrees, upon the primary geographical divisions of counties, such 
as the town of New England and the township " of the middle 
and western states. 

The revenues of the several states, and of minor governmental 
Muas within them, are mainly derived from a general property tax, 
laid directly upon realty and personalty. More than 82 % of the 
tax revenues of state and local governments were thus derived in 
1902. The average njiil rate of assessment was $072 in 1880 and 
$074 in 1902. The details of this system, which has no other refuge 
in the civilized world save partially in SwitzerUuid, are roniarkablo 
for a most extraordinary diversity in the mauruT of collection, which 
practically becomes, however, self -assessment, and an (’cjually extra- 
ordinary and general evidence of the crudity and inadequacy ol 
the system, which has bt^cn the target of state tax reports throii .houl 
the llnion for half a century. Nevertheless, only recently have other 
sources of revenue been largely developed, and the general property 
'tax to a degree abandoned. 'I'hus an inheritance tax was first 
adopted by Pennsyh'ania in 1826, yet sixty years later only two 
states were tasing collateral inheritances. In 1907 there were 
34 such, and 19 of these were taxing direct inheritjinccs as well. 
This is a modern democratic tax, and there are similar tendencies 
in other taxes. Business taxes are fast incrca.sing, and many .special 
property taxes, these two cla-sses yielding in 1902 7-24 % of state 
and local revenues. The taxation of corporations is recent and 
rapidly increasing. The same is true of habitation taxes, A b<j- 
ginning has been made with incotiic taxes. Finally, the strain 
upon municipal finances incident to a realization of civic improve- 
ments has called attention to intangible wealth : street railways 
are no longer taxed as scrap iron but as working s^^stems, with due 
attention to their franchises ; and there is a beginning of the doctrine 
that the increase in value of unimproved realty constitutes income 
that should be taxed. The same conditions have madi! of impor- 
tance general theories, such as the single tax theory of H('nry (ieorge, 
for taxing lande<l values. All these tendencies, although strongest 
in municipal financi's. are general. 

Restrictions upon the taxing power, and unwise elassificat.ions 
of property for taxation jiurposes, embodied without good undcT- 
standing in state constitutions, have been a jirimary obstacle to 
the development of sound systems of taxation in the several states. 
A lack of IntcTStato comity, and double taxation of certain classes 
of property, have also offered difficulties. The progress toward 
better conditions has. however, been in lat(' years rapid. 

A similar restriction ])laced by the constitution (art. i. § 2) upon 
the power of the Federal government to lay “ direct taxes'* has 
lieen interpreted by the Siiprt'irie ('ourt, by a bare majority, in such 
a way as to make ^'ery difficult, if not inqjossiblc, the imposition 
of an income tax (althoiv h, it may he added, such taxes had been 
unanimously held constitutional hy the court in earlier decisions, 
which rested in turn upon interpn'tations of th(? constitutional 
provision just referred to given by the court when it counted among 
its members justices who had been members of the conventior that 
framed the constitution). 

The entire F<‘der;d system is the result, partly of constitutional 
provisions, partly of exyiericmcc. The I'edoral authority naturally 
resorted first to ruslonis diitii’.s iiyxm foreign commerce, because 
in this field it liad vxi lusi ve authority. It adopted next excise duties 
on articles yiroduced or consumed within the countrjr, notably liquors 
and tobacco. These tu'o species of indirect taxes have from the 
beginning beim the main sources of national revenue. At three 
periods, namely 1800-1802, i8i.^- 1817 and 1863 1871, direct taxes 
liave contributed considerable amounts to the revenue. These 
taxes included in the last pc'riod — that of the Civil War— income 
and legacy taxes, taxes on c'lmmercial transactions, and taxes on 
persons and property. At times also the proceeds of the sales of 
public lands ha\'c formed an important clement of the rec('ipts of 
government, althomb it has been the accepted policy to sell such 
lands to actual settlers at rat(?s so low as to be inconsistent with the 
object or attainment (relatively) of revenue. Indeed, under the 
homestirad law, large portions of the public domain ha^^e been given 
away to settlers (sec Homestead and Exemption Laws), while 
even larger amounts have been alienated in aid of schools, public 
improvements, Ac., so that the portion sold has iU)t Ixjen a third 
of the total amount alienated. It is possible, however, that the 
growing consciousness of the neccs,sity of conserNung the national 
resources may lead to a much jrreater income in the future from the 
small amounts still rc^maiiiing in the liands of the national govern- 
ment. In 1908 there still nmiaincd unappropriated and unsur- 
veyed, according to the General Land Office. 754.893,296 acres. 
Of* these, 387.000,000 acres were still open to entry, but most of tliis 
vast extent consisted, in the opinion of the National Conservation 
Commission of 1908, of land-, either arid or otherwise unsuited for 
settlement. There were also, in July 1908, about 235.000.000 acres 
of national forests, parks and other reservations for public use. 

Customs duties have \yooii found to be in general the most cheaply 
collected, the least conspicuous, and least annoying of all taxes. 
They have, however, never been a stable source of revenue, even 
during periods when tlic tariff was constant; and compared with 
the steady returns shown by the selected articles ol the British tariff 
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list this instability has been most oxtraordinaiy. Very often their 
income has been far above the amount needed for all disbursements 
of tlie government. In times of war they have of course fallen to 
a minimum. Thus, in the period 1791 to 1811 their ratio to total 
government expenditure ranged from 4i-6 to 189-6 %; during iUe 
years i8i2‘-i8i7, from 17*2 in 1814, wdien war finances reached their 
weakest point, to 131-4 % in 1817, showing how rapid was their 
response under the return oi peace; in the period 1817 -1859 irom 
29-9 % in the crisis year ol 1837 to 158*9 %; in the period 1860-1809 
from 0-5 % in 1865, when the government's bonds fe?n in price to 
$50-93 per hundred and the war jiolicy of loans was most desperate, 
to 84-1 %; in the years 1870-1893 from 51-4 to 85 %; and, finally, 
ill the years 1893-1909, from 30*9 % (in 1898) to 52*7 %. 

Of the total imports of 1909 47*42 %, of a value of $099,799,771^ 
enticed duty free. More than half of these were crude materials 
lor manufactures. Tlie total imports per c. pite and the duty col- 
lected upon them per capita have been as follows since 1885, taking 
every fifth year : 1885— $10-32 and $317; 1890— $12-35 and $3-62'; 
1895-^- $io-6i and $2-17; i9oo-~^$io-88 and $3-01; 1905-- $13-08 
and $3-11; 1908 — $13-57 and $3*24. 

Tha attempts of the Federalist party to create a sjj-stem of internal 
taxation was a leading cause of its downfall. During tiie years m 
which it was in power little more than a tenth of the national revenue 
was derived from excises, yet they became a national political issue, 
and the Whisky Rebellion shows how little they were fitted to the 
nation at that time. I'hc excise system disappeared with the in- 
coming of the Democratic party in 1801. As a temporary necessity 
such taxes were again resorted to during the war of 1812, and again 
during the Civil War. In the latter period the excise proved of 
great richness, and quickly responsive in its returns; whereas the 
cu.stoms were inelastic so long as the war continued, After the w-ar 
a system of internal revenue was tluirefore continued. 

Of recent years the growing stringency of lx)th national and 
local finances by enormously increased disbursements has made 
important the cpiestion of the relation of national with state and local 
taxation. The customs revenue, in its form of high protection, 1m s 
always liad against it a strong free trade sentiment, gencTally un- 
organized, and this seems to be growing. The inieriial revenue is 
alTectecl by the remarkable spread of the prohibition movement. A 
considerable and growing public sentiment in favour of the use of 
the taxing power for the regulation of wealth taken from society 
demands the introduction into the Federal sy.stem of income and 
inheritance taxes. The last — inasmuch as an income tax that is 
constitutional can perhaps not be framed— is the only promising 
source that can give the addition to tlie Federal revenues that 
must be needed in case the customs or the excise revenues arc 
reduced. 

From i8()0 to 1870 the population increased 22-() %, and the 
net ordinary expenditures of government, not including payments 
on the national debt, ro.se 173 %; from 1870 to 1900 the correspond- 
ing figures (using the official estimated pojiulation) were 129 % and 
408 %. The aggregate net ordinary receipts into the United States 
treasury, from 1791 to the 3uth of June 1885, were as follows, in 
iiiilUous of dollars : from customs, 5642 ; from internal revenue, 3449; 
from direct taxes, 28; from public lands, 241; from miscellaneous 
sources, 578; total, 9938. Tht^ corresponding figures for the years 
from x886 to the 30th of June 1909 were as follows, respectively : 
5403; 4618; 0*142; 121; 969- 

The expenditures of the government increased steadily per capita 
up to the opening of the Civil War. The ease with which money 
was acquired in the war period, the acquiescence of the people, and 
the influences of extravagance and corruption engendered by the 
-war, opened, at the return of peace, a period of extravagant expendi- 
ture that has continued witli progressive increase down to the present. 
A phenomenal gi'owth of both customs and excise revenue has made 
such expenditures easy. From 1791 to i88(> the aggregate net 
ordinary expenditures of tlie government — ^tliese expenditures being 
exclusive of payments on account of principal and interest of the 
public debt — ^w’ore as follows, in millions of dollars : for the army, 
4563; navy, 1106; military pensions, 900; miscellaneous, 2168; 
total 8737. The corresponding figures for the period 1887 (June 30) 
to 1908 (June 30) were: 2003; 1219; 2884; 2790; total 8896. 

The average yearly ordinary receipts of the decade 1900-1909, dis- 
tributed by source, was as follows : from customs, $280,728,741-30; 
from excise, $257.477>35f>*43; from miscellaneous sources, 
$48.736,72 X *89; total ordinary revenue, $586,942,919-64, or ly-n 
per capita; revenue from sale of Panama bonds, $8,730^959^6; 
from premiums exclusive of Panama bonds, $397,894-20. The 
average yearly disbursements during the decade, distributed accord- 
ing to object, ‘were as follows : for civil list and miscellaneous objects, 
1143,697123-09; army, $130,416,902-62; navy, $96,722,000^90^ 
military pensions, $144,856,529*26; Indians, $12,966,563-00; on 
account of debt, $25,632,072*60; total, $586,942,930. 

In 1909 the ordinary receipts were $637,773,165, or $7*17 per 
capita; and the ordinary disbursements $670,506,889, or $7*34 
per capita. The revenues of all the states, counties, cities and other 
local governments, plus those of the national government, aggregated 
in 1879 only $584,980,614. 

Since 2870 the national census officelias detennmed several timas 
the aggregate indebtedness of the national, state and other local 
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governments. The results arc stated below, for 1870 and 1902, 
in round millions of dollars. Sinking funds are deducted. 



1870. 


1902. 

Government. 





' Tolal. 

Per capita. 

Total. 

Per capita. 



$ 



$ 

United States . . 

*, 3 .V 2 

60-46 

925-0 

1177 

States and territories. 

3529 

9-15 


2-99 

Counties .... 
Other local govern- 
ments, excluding 

187-6 

4-87 

li;6-0 

2-50 

rural scliuol districts 
School districts out- 

328-2 

8 - 5 > 

1,387 '3 

17*65 

side of url)an centres 
of 8000 or more in- 
habitants 

# 

, 1 

46*2 

0*59 


* Included in i8;o in the preceding category. 

The national government set out in 1790 with a revolutionary 
debt of about 75 millions of dollars. This debt continued, slightly 
increased but witliout any very important change, until 1806, when 
a reduction began, continuing until 1812, when the debt was a1)Oiit 
45 millions. The then ensuing war with England carried the debt 
up to 127 millions in 1816. This was reduced to 96 millions in 1819, 
to 84 millions in 1825 and to 24 millions in .1832, and in the tlireo 
years following was extinguished. The crisis of 1837. and tlic 
financial difficulties ensuing, created indebtedness, fluctuating in 
amount, which at the beginning of the war with Mexico was about 
16 millions. At the conclusion of peace the debt had risen to 03 
millions, near which point it remained until about 1832, from which 
time successive reductions brought it down to 28 millions in 1857. 
The financial crisis of that year caused an increase, which continued 
until the imminence of the Civil War, when it rose from f»5 millions 
in i860 to 9T millions in 1861, to 514 in 1862, to 1120 in 180^. to 
1816 in 1864. to 2681 in June, and its maximum (2840 millions) 
in August 1865. These figures arc of gross indebted nes.s. The 
amount of the debt per capita of population, less cash in the treasury, 
was $13*63 in i8oo; it fell to $0 21 in 1840; rose again, and in 1865 
reached a 'maximum of $76 98; since when it had fallen by the 30th 
of June u)o8 to $j 076. The amount of the debt outstanding, minus 
cash in the treasury and other assets available? for meeting such 
obligations, was $1,295,147,432*04 on the ist of Novembesr 1909. 
Of this amount $913,317,490 was bearing interest. 

IX.—Army 

The regular army has always been small, and in time of war 
reliance has been upon volunteer forces (see Army). This was truer 
of the Civil War than of the War of Independence or the war with 
Mexico. In the last the numbers of militia and volunteers was but 
little more than twice, and in the .second little more than equal to 
the number of regulars engaged ; while in the Civil War the propor- 
tion was as one to twenty. Again, the number of regular troops 
engaged in the War of Independence (namely, 130,711 men enlisted) 
Wffs greater, absolutely, than that engaged in the Civil War (126,587). 
Finally, it is interesting to note that in 1799, when war seemed prob- 
able wdth France, the army was organized with a force of 52.7<>(> 
men. and during the second war with Cireat Britain the number was 
made 57 3.5^ in T813 and 62,674 in 1814 ; while the organized .strf?ngth 
under the law of t86i, which was in force throughout the Civil War, 
was only 39.273 nien. Small as the regular force has always been’, 
its organization has Ijeen altered some two score of times in all. 

The law for its organization in force in 1910 provides that the total 
enlisted strength shall not at any one time exceed 100,000. The 
lull active force of the present organization is as follows : 1 5 regiments 
of cavalry, with 765 officers and 13,155 enlisted men; 6 regiments 
of field artillery, with 236 officers and 5220 enlisted men; 30 regi- 
ments of infantry, with 1530 officers and 26,731 enlisted men; 3 
battalions of engineers, with 2002 enlisted men, commanded by 
officers detailed from the corps of engineers ; a special regiment of 
infant^ for Porto Rico, with 31 officers and 576 enlisted m^n; a 
provisional force of 50 companies of native scouts in the Philippines, 
with 178 officers and 5731 enlisted men- staff men, service school 
detachments, *the military academy at West Point. Indian scouts, 
&c„ totalling 11,777 enlisted men. The total number of commis- 
sioned officers, staff and line, on the active list, is 4209 (including 
219 first lieutenants of tlie medical reserve corp.s cm active duty). 
The total enlisted strength, .staff and line, is 78.782, exclusive of ^e 
hospital corps and the provisional force. (Sec also Navy and Navies.) 

(F. S, P.) 

X.— History 

A,^Beginnings of Self-government, 2578-1690, 

X. The American nation owes its origin to colonizing activi- 
ties in which the Briti.sh, Dutch, Swedes, French and Spaniards 
bore a share, and which were contimied during a period of more 


than two centuries at the beginning of the modern era. The 
settlcment.s of the Dutch and Swedes (New Netherland and New 
Sweden) were soon merged in those of the British, and of the 
territory colonized by 5 'renchmen and Spiiijards the United 
States, as it was in 1783, included only certain outlying regions 
(Florida and certain posts on the Great Lakes and in the MLssis- 
sippi valley). All the European nations v/hich were interested 
in colonization shared in the enterprise, and the population of 
the region was therefore cosmopolitan from the outset. But 
the British, especially after 1660, secured a controlling influence, 
to such an extent that the history of the period cun properly be 
regarded as the record of an experiment in British colonization. 

Permanent settlements on the Atlantic seaboard were first 
made in the early years of the 17th century, and they continued 
steadily to increase until after 1680. Relatively speaking, 
that was the period of settlement, but population continued 
.slowly to advance westward. In the i8th century occurred 
a large immigration of Germans and Scottish-lrish, who s(?ttlcd 
in Pennsylvania and New York and thence overflowed into 
the western parts of Virginia and the Carolinas. The only 
colony which wa.s founded in the 18th century was (ieorgia 
(T732), by means of which British outposts on the Florida 
frontier were strengthened. 

2. British colonization originated chiefly in private initiative, 
though it acted in half-conscious obedience to certain general 
principles of action. From this fact originated the 

trend toward self-government, which was funda- Aap^tBoi 
mental and controlling in the history of the British Coioaimi- 
on the American continent. But to an extent the 
tendencies which favoured self-go vcrnnient were counteracted 
by the influence of the British Crown and parliamtint. I’hc 
influence of the Crown was continuous, except during the period 
of the Civil War and Commonwealth (1642-1660), while that 
of parliament was not felt until the middle of the 17th century, 
and its colonial legislation subsequent to that time was chiefly 
confined to matters of trade. The activities of ( rown and parlia- 
ment were directed toward the securing of Imperial interests and 
of that degree of subordination and conformity which, in states 
that have developed from Roman and feudal origins, attaches 
to the condition of colonies or dependencies, 'fhe term imperial 
control therefore suggests the second tendency in colonial affairs, 
to the discussion of which the historian must address himseh. 

3. Among the colonists the trend toward local inclqDcndcnce 
and self-government was in harmony with the spirit of the 
£ngli.sh. Neither was it lacking among the other nationalities 
represented in the colonies. But in the case of the British 
it was greatly strengthened by the fact that the colonies were 
founded by private initintive, the government legalizing the 
efforts of the “ adventurers and planters, but leaving them in 
many i?ases almost wholly to themselves. Hence many small 
colonies and settlements were founded along the coast. A 
variety of motives — economic, religious and political — con- 
tributed to the founding of these colonies, and people com- 
spondingly different in type came to inhabit them. As they 
differed from one another, so their descendants came to differ 
from the Europeans, out of the midst of whom they had come. 
The remoteness of the colonies from Europe and the difficul- 
ties under which communiciition with them was maintained 
confirmed and perpetuated the tendency toward independence 
both of England and its government. Somewhat similar con- 
ditions controlled intercolonial relations, kept the colonists 
apart from one another and checke?d efforts at co-operation. 
Thus it was that the causes which confirmed the colonists in the 
spirit of independence toward the mother country at the same 
time made them jealous of any external authority. 

4. The term “ chartered colonies is the one which best 
descriljes the forms under which the British-American settle- 
ments were founded and under which they all con- 
tinued for periods x^arying from a single generation 
to that of the entire duration of their colonial 
existence. They were the direct and characteristic results of 
private initiative in colonization. The discoverers and would-be 
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colonizers, acting individually or in groups, collected the ships, 
men and resources necessary for their enterprises, and pro- 
cured from the Crown a charter. By this document the king 
conveyed to ih(;m a claim to the soil which would be valid 
in English law, gave them the right to transfer Englishmen 
thither as colonists, to trade with them and with the natives, 
and to govern the colony, subject to the conditions of allegiance 
and of British s(jvcrcignty in general. 'Fhe rights and liberties 
of the colonists as British subjects, without attempt to define 
what they were, were guaranteed by the charters, and the 
grantee was prohibited from passing laws or issuing orders which 
were repugnant to those of England. In only a i)art of the 
charters — those chiefly which were issued subsequent to 1660- 
was express reference made to tliC calling of assemblies in the 
colonies. So general were the provisitms of the charters that they 
only remotely determined the forms which government should 
a.ssume under them and what the rights of the coloni.sts should 
be. A considerable variety of institutions and social types 
existed under them. But their very indefiniteness made them 
valuable as objects of appeal to those who in time of contro- 
versy were upholding local rights and liberties. 

5. Of the chartered colonies there wore two varieties — 
proprietary provinces and corporate (‘olonies. Though alike 

in the fact that the patentees who founded them 
were mesne tenants of the Crown, they were quite 
unlike in their internal organization and to a 
consideralde extent also in the character of the people who 
inhabited them. The proprietary province was a development 
from the principle of the ficf, though with many variations. 
The early charters of discovery, those for example which were 
granted to John and Sebastian Cabot and to Sir Humphrey 
Gilbert, contemplated the founding of feudal principalities in 
the N ew World. The grant to Sir Walter Raleigh, which resulted 
in the abortive colonial experiment at Roanoke, was of the same 
character. At the period of transition from the rule of the 
Tudors to that of the Stuarts, trading companies and companies 
whose purpose was colonization were increasing in number and 
importance. The first half of the 17th century was distinguished 
by the founding of many such, in France and the Netherlands as 
well as in England. The joint companies which were chartered 
London mad J^^nics I. in 1606, one to have its residence 
Plymouth at London and the other at Plymouth, were of this 
Compnnioa* character. They were granted the right to colonize, 
the one in northern and the other in southern Virginia; 
the intervening territory, three degree.*; in breadth, being left 
common to the two. the rights of the companies were con- 
fined to those of settlement and trade. The Plymouth patentees 
achieved no permanent result; but those of London founded 
Jamestown (1607) and other settlements along the James 
River, which later became the province of Virginia (y.v.). 

6. But before this result had been reached the London paten- 
tees had secured in succession two new charters, one in 1609 
and another in 1612. By means of these grants they had 
practically separated from the Plymouth Company, had secured 
a concession of territory 400 m. broad and extending through the 
continent, and had been able to perfect the organization of their 
company, tiy the grant of 1606 the right to govern the colonies 
had been reserved to councils of royal appointees, one resident in 
England and one in each distinct colony which should be founded. 
But by their later charters the London patentees were fully 
incorporated, and in connection therewith received not only the 
power to grant land but rights of government as well. This 
made the Virginia Company of London in the full sense of the 
word the proprietor of the province which it was founding. 
It now appointed resident governors, councillors and other 
officials for the colony, and instructed and controlled them in 
all ways, subject of course to the general supervision of the 
king in council. Under the charter of 1606, in order to facilitate 
colonization on a strange continent, joint management of land 
and trade was temporarily instituted. But under the fully 
organized company, as managed by Sir Thomas Smith, and 
especially by Sir Edwin Sandys and the Ferrars, this system was 
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abandoned, and private property in land and the control of 
trade through private ‘‘ magazines ” were established. A 
number of distinct plantations and settlements were founded 
which later developed into counties and parishes. From these 
localities, in 1619, under authority from the company, repre- 
sentatives were elected who met with the governor and cruincil 
at Jame.‘«town and formed the first colonial assembly held on 
American soil. Its acts were duly submitted to the company 
in London for its approval or disapproval. Other assemblies 
were called, the tobacco industry was established and the 
principles upon which traffic in that staple was to be conducted 
with Europe were announced. Thus Virginia assumed the form 
of a proprietary province, with an English trading company 
as its proprietor. 

7. Meantime west of England men had been making fishing 
voyages and voyages of discovery to northern Virginia, which 
now was coming to be known as New England. In 

1620 a new charter was procured, the reorganized Bnginnd 
company being known, in brief, as the New England CoundL 
Council. Like the London patentees, this body was now fully 
incorporated and received a grant of the vast territory between 
40® and 45® N, lat. and extending through to the South Sea 
(Pacific). Full rights of government, as well as of trade and 
settlement, were also bestowed. The moving spirit in this 
revived enterprise was Sir Ferdinando Gorges an 

Anglican and royalist from the west of England. For a 
time John Mason {q.v,) was his most active coadjutor. Such 
backing as the company received came from nobles and courtiers, 
and it had the sympathy of the court. But lack of resources 
and of active interest on the part of most of the patentees, 
together with the development of a Puritan interest in New 
England, led to the failure of this enterprise. No colony was 
established directly by the council itself, but that part of its 
vast territory which lay adjacent to the coast was parcelled 
out among the patentees and by them a few weak and struggling 
settlements were founded. They were all proprietary in char- 
acter, and those along the northern coast were more or less 
connected with Anglican and royalist interests, l^ut, as events 
])roved, Plymouth Colony (founded in 1620), which was Puritan 
and vSeparatist to the core, became a patentee of the New 
England Council; and the colony of Massachusetts Bay 
(founded in 1628' 1630), which was to become the citadel of 
Puritanism in America, procured the original title to its soil 
from the same source. At the outset both Massachusetts and 
Plymouth must be classed as proprietary settlements, though 
far different from such in spirit and destiny. Massachusetts 
soon (in 1629) secured a royal charter for its territory, between 
the Mcrrimac and Charles rivers, and thus took a long 
step towards independence of the council. At the same time 
the Plymouth settlers were throwing aside the system of joint 
management of land which, as in the case of Virginia, had been 
imposed upon them by adventurers who had lent money for 
the enterprise; were paying their debts to these same adven- 
turers and securing control of the trade of the colony; were 
establishing a system of self-government similar lo that of 
Massachusetts. Thus a strong Puritan interest grew up in 
the midst of the domain which had been jp-anted to the 
New England Council, and in connexion therewith the type of 
colony to which we have given the name corporate came into 
existence. 

8. In order to understand the nature of the corporate colony, 
it is necessary to explain the internal organization of that 
type of company which, like the Virginia Company 

of London, was founded for purposes of trade and coionhoi 
colonization. It was composed of stockholders, who vitgiMia 
became members as the result of the purchase of 
shares or of migration to the colony as planters, or of both acts 
combined. In the Virginia Company they were known as the 
“ generality, in the Massachusetts and other companies as the 
“ freemen,*' In them, when met as a democratically organized 
body under the name of “ quarter court ” or “ general 
court," was vested the governing power of the company. It 
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elected the officers, chief among whom were a tretusurer or 
governor, and a council or board of assistants. These, as well 
as the subordinate officers, held for annual terms only. Four 
times a year, at the law terms, the general courts met fol* the 
transaction of business, elections being held at the spring meeting. 
Membership in such companies might be indefinitely increased 
through the issue and sale of shares. They were, in other 
words, open companies, whereas the New England Council was 
a closed body, its membership being limited to forty. The 
Massachusetts Company was an open corporation of the type 
just described. 

9, In 1629 the prospects of Protestantism at large, and of 
Puritanism in England, were so dark that the founders of 
the Massachusetts Company, who were decidedly 
Puritan in spirit and inclined to nonconformity in 
practice, resolved to remove with their charter and 
R$movMiot the governing body of their company into New 
ctmrtwrtQ England. Preparatory to this, John Winthrop was 
elected governor and a settlement was made of 
their business relations in England. After the 
removal had been made, the assistants and general court met 
in New England and business was carried on there exclusively 
by planters. An order was soon passed that none should vote 
or hold office who were not members of some one of the 
c'hurches within the colony. As all these churches were 
Independent or Congregationalist in form and doctrine, this 
order gave a wholly new definition to the term “freemen.’* 
Tt made of this colony something approximating to a biblical 
commonwealth, and subordinated trade, land-holding, settle- 
ment to the interests of the Puritan faith. The board of 
assistants now assumed political and judicial functions. As 
local settlements about Massachusetts Bay were founded, the 
general court, which before had been a primary assembly — 
simply the freemen of the company — came to consist partly of 
representatives elected by the freemen of the towns. In this 
way a second chamber — that of the deputies — was added to the 
assistants to form the general court of the colony. Taxes 
were levied by this body, and Laws and orders proceeded from 
it which related to all functions of government. It elected or 
appointed the governor and other chief officials, and determined 
the times of its own meeting. The governor had no veto and the 
general court was the controlling organ in the system. 

TO. Of primary importance in the affairs of the colony was 
e\’erything which concerned religious belief and church govern- 
ment. The churches and their relation to the civil power pre- 
sented the great questions upon which hinged its policy. This 
w^as true not only in its internal affairs, but in its relations 
with other colonies and with the mother country. An eccle- 
siastical sy.stcm was developed in which Independent and Pre.sby- 
terian elements were combined. By a rigid system of tests 
this was upheld against Antinomians, Baptists, Quakers and 
dissenters of all sorts. The securing of revenue from land and 
trade was considered .subordinate to tlie maintenance of the 
purity of the faith. It was this which gave a point and vigour 
to the spirit of self-government in the New England colonies 
which is not perceptilde elsewhere. 

As a consequence of the Puritan migration from England 
and of the expulsion of dissenters from Massachusett.s, Plymouth, 
c a ii t .Connecticut (q.v.)y the New Haven Colony, and the 
rHwHa^ ’towns about Narragansett Bay which became the 
Colony! colony of Rhode Island (q-v.), were settled. The.se 
Rbodo all were corporate colonies, organized upon funda- 
mentally the same plan as Mas.sachusetts but 
differing from it in minor particulars. Their settlers at the 
outset had no charters, but by means of plantation or town 
covenants assumed powers of government, which ultimately 
were vested in general courts similar to that of Massa- 
chusetts. Rhode Island was formed by a union of towns, 
but elsewhere the colony was coeval with or antedated the 
town. Connecticut and Rhode Island, the former in 1662 and 
the latter in 1663, secured royal charters by which they werf t 
incorporated within New England itself and the governments^ 
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which they had establi.shed there were legalized. New Haven 
was absv)rbed by Connecticut in 1664 under the charter of 1662 
(see Connecticut), and Plymouth remained without a charter 
from the king until, toward the close of the 17th century, it 
became a part of the enlarged province of Massachusetts. 

11. The most prominent feature of the New England land 
system was the “ town grant,” which in everv case became the 
territorial basis of a group settlement. Throughout New 
England, and in the outlying districts \vhich were ('olonized by 
New Englanders, settlement was effected by groups. The 
process began in Plymouth and was extended through the entire 
section. The Puritan migration from liurope was of the same 
gencTal character. Groups of people, animated hy a common 
religious or political ideal, broke away from their original 
or temporary abiding-places and pushed farther into the wilder- 
ness, where tracts of land were granted to them by the general 
court. The corporate colonies di( 1 not seek profit from their land, 
but granted it freely to actual settlers, and in such amounts 
as suited their needs. No distinct land ofticc was established 
by any New England colony, i^nd was not sold by the colony ; 
nor, as a general rule, was it leased or granted to individuals. 
Rent formed no appreciable part of the colony revenue. 

12. Over the founding of towns the general courts, as a 
rule, exercised a watchful supervision. Not only did the courts 
fix and maintain their bounds, but they issued regulations for 
the granting of lands, for common fields, fences, herds, tlie 
punishment of trespass, the admission of inhabitants and free- 
holders, the requirement that records of land titles should be 
kept, and the like. Hut subject to the.se general regulations, 
the allotment and management of its land was left to each town. 
The colonies had no land system apart from the town. It was 
partly in order to manage their lands that the towns were made 
centres of loc al government and town meetings or Vmards of 
town proprietors were cslaiilished. Hy means of town action, 
taken in town meetings and by local officials, the land of each 
.settlement was laid off as house lots, common and common 
fields, meadow and pasture. Dctailctd regulations were made 
for the management of common fields and for their ultimate 
division and allotment among their proprietors. The same was 
true of fcmces and herds. The? result was an organization similar 
to the English manor, l)Ut with the lord of the manor left out; 
for in the case of the New Pmgland town administrative authority 
resided in the body of the freeholders. To this peculiarity in 
the form of New England .settlement is due the prominence of 
the town, as cornfiared with the county, in its sy.stcm of Ic^al 
government. The town was the unit for purposes of taxation 
and militia service as well as of elections. It was also an impor- 
tant ecclesiastical centre, tht» parish usually corresponding with 
it in extent. 

15. As a result of the process thus sketched, southern New 
England was settled by a population of English origin, with 
similar instincts and a form of political organization which was 
(!ommon to them all. Gorges, meantime, had .secured (1639) 
a royal charter for his province of Maine, but Mason had died 
before he obtained such a guaranty for his settlements on the 
Piscataqua River. The small communities along that entire 
coast remained weak and divided. In 1635 the New England 
Council surrendered its charter. The helple.s.sncss of the Gorges 
family was insured by its adhcnmcc to the royalist cause in the 
English Civil War. Ma.ssachiisetts availed it.self of a forced inter- 
retation of the language of its charter respecting its northern 
oundary to extend its control over all the settlements as 
far north-west as the Kennebec River. This was accomplished 
.soon after 1650, and for the time Anglican and royali.st interests 
throughout New England seemed hopelessly wrecked. New 
England had thus developed into a clearly defined .sect ion under 
Puritan domination. This fact was also clearly indicated by 
the organization, in 1643, of the New England Confederacy, 
or the United Colonies of New England (.see New England), 
which comprised the orthodox Puritan colonies, whose leading 
magistrates, as annually elected commissioners, for twenty 
years exercised an advisory control over New England. 
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14. The colonies of thtJ middle and southern sections of the 

territory, which later became the United States, were wholly 
MiddhMaa proprietary in form. This was true of New Nether- 
Smtikera land (founded by the Dutch West India Company 
CoiotthB. in and of New Sweden (settled under the 

authority of the Swedish Royal C'ompany in 1638), as well as 
of the English colonies whicli were established on that 
coast . Tn the (!ase ol Virginia and of the Dutch and S-vedish 
settlements, trading companie.s were the proprietors. But 
the later English colonies, beginning with Mar>'land in 1632, 
and continuing with the Carolinas (1663), New York (1664), 
New Jersey (1665), Pennsylvania and the Lower (bounties, 
tafterwards Delaware (i68j), were founded by individual 
proprietors or proprietary boards. Georgia (1732), the only 
colony which was .settled after 1681 on the continent, existed 
for twenty years under a proprietary board of trustees. By 
the efforts of adventurers ol this class, put forth chiefly 
during the period of the Restoration, the entire coast-line from 
Florida to Acadia was permanently occupied by the Engli.sh. 
But, unlike New England, the population of the other .seclioms 
was of a mixed cliaractcr, as were their economic’ and religious 
systems, and to an extent also their political institutions. 

15. As has already been stated, in their internal structure 
and in the course of their history' the proprietary provinces 
differed very materially from the corporate colonies. Those 
of later English origin also differed in .some important respects 
from Virginia under the company and from New Netherland 
and New Sweden. 'I’hc system of joint management of land 
and trade, which was so charac’teristic of early Virginia, was out- 
grown before the oth(jr proprietary provinces were founded. 
Neither did it prevail in the Dutch and Swedish provinces, but 
there the law and institutions of government of those nations 
exi.sted, and no provision whatever \N'as made for assemblies. 

16. In the proprietary province the proprietor, or board of 
proprietors, ^/as the grantee of powers, while in the corporate 
colony it vviis the body of the freemen organized as an assembly 
or general court. 'I’hc proprietor might or might not be a 
resident of the province. He might exercise his powers in 
person, or, as was usually the case, delegate them to one or more 
appointees. In an\' ca.sc, the form of government of the pro- 
prielar}’^ province was essentially monarchical in character. The 
powers that were bestowed were fundamental!)' the same as 
tho.si; which w'erc enjoyed during th(' middle ages by the counts 
palatine of Chc.ster and Durham. In some charters express 
reference w'as made to Durham as a model. The normally deve- 
loped provinces which resulted were miniature kingdoms, and 
their proprietors petty kings. As Coke said, their powers were 
king' like though not sovereign. This character arose from the 
fact that the grantee of j)Ower was the cxe<'utive of the province. 
This branch of government was thereby brought into the f<u*e- 
front. At the beginning and for a long lime thereafter it con- 
tinued to bear the leading p«irt in affairs. It W'as not so in the 
corporate colony, for there the freemen and the general court 
stood at the centre of the system, and their ultimate control, 
which no one dreamed of dis]mling, was maintained through a 
system of annual elections. In most of the cor])orate colonies 
the executive (/.<?. the body of magistrates) was strong, but that 
was due to the political and social influence which its officials 
had gained, and not to their tenure of office. But the nature of 
the proprietary province demands further explanation. 

17. In every case, apart from the ordinary rights of trade 
and the guarantees of the liberties of the colonists, the powers 
OovertuttBat "'hich were bestowed on the proprietors were 

territorial and governmental. The territory of 
Profirietarr the province.s was granted under the conditions 
PfoviacB which by English law controlled private estates 
of land. An entire province, or any part of it, could be 
leased, scfld or otherwise dispo.sed of like a private estate. 
It was an estate of inheritance, descending to heirs. The 
attitude of proprietors tx>ward it was that of landlords, 
investors or speculators in land. They advertised for settlers, 
and, in doing so, an e^'er present motive with them was the desire 
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to secure more private income from land. In 1664 the duke of 
York sold New Jersey to Berkeley and Carteret, and the sale was 
effected by deeds of lease and release. In 1708 William Penn 
mortgaged Pennsylvania, and under his will devising the 
province legal complications arose wliich necessitated a suit in 
chancery. Thus proprietors and proprietary boards changed 
with every generation or oflener. All this, of course, was 
different in the corporate colony. 

18. In all the later proprietary charters, except that of New 
York, the operation of the sUitute Qttia empiores was suspended, 
.so far as relations between the proprietor and his immediate 
grantees were concerned. By virtue of this provision each 
proj)rietor, or board, became the centre from w'liidi originated 
an indefinite number of grants. These were held directly of 
tile proprietor and through him of the Crown. In practice 
the .same was true also of New York. 'The proprietors were 
thus left free to make grants on such conditions os they 
chose — limited by the nature of their patents — to erect or 
permit the erection of manors, to devise the machinery necessary 
for surveying, issuing and recording grants, and collecting rents. 
Preparatory to the exercise of thi.s power, the proprietors issued 
so-called “ concessions ” or “ conditions of plantation,’^ stating 
the terms on w'hich th(*y would grant lands to colonists. These 
were often accompanied by descriptions of the country, which 
were intended to be advertisements for settlers. Under a system 
of head rights, analogous to that which existed in Virginia, land 
was thu.s bestowed on cettlcrs upon easy terms. Proportional 
amounts of land were granted upon the importation of servants, 
and in this w'ay a traffic in servants and their head rights to land 
was encouraged among planters and masters of merchant vessels. 
In all the provinces, except New Netherland, a quit rent was 
imposed on all grants. In the Dutch province rents were 
sometimes imposed, but they varied in character and differed 
from the English quit rent. In Maryland fines were levied on 
alienations. In Maryland and Pennsylvania the demand for 
land became .so great that it was sold. In most of the provinces 
manorial grants W'ere made, but in none except New Netherland 
did the manor become an institution of government. In all 
the provinces territorial affairs w'cre administered directly by 
the provincial authorities, and not by towns as in New England. 
Jn Maryland a land office was fully organized, towns developed 
only to a very limited extent, and when they did originate they 
w'cre in no sense ^■iJlage communities. Lots in them were granted 
by provincial authoritje.s iind they were subject to a quit rent. 
They were simply more densely populated parts of the counties, 
and, unless incorporated as boroughs, had no distinct institu- 
tional life. In almost all cases land, in the provinces, was granted 
to individuals, and individual ownership, with direct relations 
between the owners or tenants and the proprietary authorities, 
was the rule. This was in marked contrast to the conditions 
which have been described as existing in the corporate colonies. 
In the corporate colony the elements of the fief had been 
eliminated, but in the provinces they still survived to a 
considerable degree. 

19. Had governmental powers not accompanied the terri- 
torial grants w'hich have been descrilnxl, tliese grants would 
have been cstaitjs of land, unusually large, no doubt, but nothing 
more. In cases w’hcrc the governmental rights of proprietors 
were suspended or resigned into the hands of tlie Crowm, they 
remained thereafter only private landlords. But the fact that 
rights of government w'ere bestowed with the land made the 
territory a prov*ince and the proprietor its political head. 
The bestowment of rights of land carried with it not only the 
obligation to pay quit rent, but to take to the proprietor the 
oath of fidelity. 

20. In the discussion of the corporate colon)' it was necessary 
to dwell first and chiefly on the legislature. But in the case of 
tlic proprietary province tlie executive, for the reason already 
mentioned, demands first attention. The provincial charters 
made the proprietors the executives of their provinces and for 
the most part left it to them to determine how and under what 
forms the governmental powers whidi they had received should 
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be exercised. The powers which were definitely bestowed were 
executive and judicial in character — the ordinance power, the 
authority to appoint all officers, to establish courts, to punish 
and pardon, to organize a military force and defend the provinces, 
to bestow titles of honour, to found churches and present to 
livings. The executive thus became the centre from and around 
which development in the province chiefly occuired. It gave 
to the proprietor an importance, especially at the outset, which 
was comparable with that enjoyed by the general courts in the 
corporate colonies. It made him in a derived and inferior sense 
the source, within the province, of office and honour, the foun- 
tain of justice, the commander of the militia, the recipient of the 
provincial revenue, the constituent pail of the legislature. 
But in most cases the proprietors did not attempt to exercise 
these powers in person. Even if resident in their provinces they 
needed the assistance of officials. By means of commissioners 
they appointed a group of leading officials for their provinces, 
as a governor, councillors, a set^etary, surveyor-general, 
receiver-general or treasurer, and somewhat later an attorney- 
general. These all held office at the pleasure of the proprietor, 
and were subject to guidance by his instructions. 

Altogether the chief place among these officials was held by 
the governor. He was par excellrnce the agent for the |jro- 
prietor for all purposes of administration. He 
Pfvlnciai regularly corresponded with the proprietor and 
Oovernor, received the latter’s directions. In making appoint- 
ments the proprietor was u.sually guided by his recommendations. 
In some cases he was a relative of the proprietor, and 
family influence in Maryland after the restoration came to 
dominate the government of the province. In all his important 
acts the govenior was required to take the advice of his council, 
and that body was expected to co-operate closely with him in 
all matters; but the governor was not bound to follow their 
advice. The relations between the two was the same as that 
l)etween the king and his privy council in England. As settle- 
ments multiplied and counties and other Icx^al suMivisions were 
formed, other and inferior offices were created, the right of 
appointment to which rested with the governor, though it was 
exercised in the nan>e of the proprietor. By means of an 
executive, thus organized, land was granted and the revenue 
from it collected, counties and other local divisions were 
established, relations were developed with the lndian.s, early 
preparations were made for defencre, courts were opened and 
the administration of justice begun. 

21. But in the later proprietary charters generally, with the 
exception of that issued to the duke of York, provision was made 
for assemblies. It was made, however, in very general terms, 
and it was left to the option of the proprietors to determine 
when, where and how they would call them. These legislatures 
did not originate in the natural or pre-existent rights of English- 
men, nor did the existence of a parliament in England make 
them necessary, though it greatly increased the difficulties of 
governing the colonies without them. Though they were not 
original in the sense which attached to the executive, they were 
immediately proven to be indispensable and their activity in 
the provinces gradually opened the way for the growth of modern 
democratic institutions. 

dJ. When met in regular form, the provincial legislature 
consisted of the governor, the council or upper house, and the 
Tb0 assembly or deputies. The latter, who were elected 

ProYincM by the lof»lities, constituted the only rcprcsenUitive 
part of the legislature. In tenure and functions the 
governor and council were largely independent t)oth of the 
deputies and of the electors. They were a part of the execu- 
tive and were naturally swayed by a regard for the intere.sts 
of the proprietor and by administrative traditions. Though 
a component of the legislature, the council was the legal 
advi.}or of the governor. In many cases the importance of 
the councils was increased by the fact that, with the governor, 
in ecrly times they formed the highest judicial tribunal in the 
province. As the governor had the sole power of calling, 
loguh^ and dissofving the general assembly, the council mi^ ^ 
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ad\Mse him in such a way as to destroy the body itself or thwart 
its plans. The joint work of the council and assembly was 
subject to the ntIo of the pn)prictor, or of both the proprietor 
and his governor. Tlie legislature of the province, therefore, 
differed materially from the general court, though in practice 
this was somewhat offset by the fact that in the New England 
colonics the magi.strates were usually re-elected for a long series 
of terms. 

23. In the province, as in the kingdom, tlic legislature was in 
a sense an expansion of the executive, developed out of it, 
and was to an extent (!ontrolled by it. Out of this relation 
arose the possibility of conflict betwwn the two parts of the 
legislature- ■ that which represented tlu* people and that which 
represented the proprietor. In the history of the proviiieos 
this formed the central line of cleavage. Erom the first the 
assemblies largely controlled taxation. Using this as a leaver, 
they endeavoured to limit and defint^ the powers of the execu- 
tive and to exti‘nd the sphere of legislation more widely. Fees, 
from which officials dtTived most of their support, were a 
favourite object of their regulation. ()(U!asionally offices 
which had originally been appointive were made elective. 
Protests of various kinds were made against official cli(|ue8, 
British statutes which favoured liberty, the powers of parliii- 
ment were often referred to as guides and ideals the opposi- 
tion. Now and again the lower house came to a deacllook 
with council or governor, 'rhreatened or actual n'volt was 
sometimes necessary to bring the cxccutivi^ to terms. Jfy such 
tactics as th(‘sc the popular elements in the? constitiiiions 
of the provinces asserted themselves. 'J'he sph(Te of ordinance 
was gradually limited and that of statute extended, while 
incidentally the system of government bccann! more (Complex. 

In a number of provinces- * the Carolinus, New Jersey and 
Pennsylvania -the proprietors at various times initiated 
clalxirate constitutions, in which not only a land 
.system, but forms and functions of government 
were prcsiTibed on a large scale. I'hesc were 
variously known as fundamental constitutions, concessions 
and agreenients, frames of government, and in every case wure 
submitted to the g(Mi(Tal assembly for its acceptance or rejee* 
lion. Long struggles often ensued over the (juestion of accep- 
tance, which usually ended in the modificaticin or rejection of 
the .schemes as too ( iimbcTSome for use or because they reserved 
excessive? powers to lli?> provincial executive. 

24. Though the main features in the form and development 
of the proi)rietary provinces have tliiis been indicated, it 
should be noted that their history was by no CQun§ot 
m(‘ans uniform. In New Ncthcrland and New York D§y0i&g* 
occurred a struggle for the establishment of a 
legislature, which continued at intervals for forty years and 
was not permanently succe.ssful until after New York had 
become a royal province. The proprietors of New Jersey 
never secured a royal charter, and thcrc;ff»re were not able 
to establish satisfactorily their claim to rights of govem- 
TTient. As grants of land had been made to the settlers 
in certain localities within tljat province before its purchase by 
Berkeley and Carteret, opposition was made to the collection of 
quit rents, as well as to the enforcement of rights of government, 
and disturbances, resulting from these causes, became chronic. 
The province was also divided into East and West Jersey, the 
boards of proprietors being greatly increased in fxjth, and We.st 
Jersey attaining an organization whi(;h was almost democratic 
in character. Within the vast reaches of the Carolina ^ant 
developed two provinces. One of these — North Carolina — 
was alm(jst entirely neglected by the proprietors, and the 
weakened ex(?ciitive repeatedly succumbed to popular violence. 
In South Carolina many violent controversies occurred, espe- 
cially ov(.T the efforts of the proprietors to compel the acoqjtance 
of the fundamental constitutions, which originated with Locke 
and Shafteslmry. But in the end this failed, and a simple 
form of government, such as v/as adapted to the needs of the 
province, was developed. In Pennsylvania the liberal policy 
(rf the proprietor led at the beginning to unusual concesdona 
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in favour of the colonists. One of the most characteristic of 
these was the grant of an elective council, which was intended 
to be aristocratic and the chief institution in the province. 
But owing to conflicts between it and the governors, affairs 
came to a deadlock. The total neglect of provision for defence 
by the Quaker province led to the suspension of Penn's powei,i 
of government for about two years after the English Revolu- 
tion and the outbreak of the war with France. This did away 
with the elective council for the time, and an appointive council 
was soon substituted. Finally, in 1701, the council was de- 
prived of its powers of legislation and thereafter the legislature 
of Pennsylvania consisted of only one house- the asscfmbly. 

B . — Development of Imperial Control^ i 6 o 6 -]j 6 o. 

25. Turning now to the exercise of imperial control over 
the colonics, it is to be noted that it proceeded chiefly from the 

English Crown. It was exercised through the secre- 
Th9 Crown. State, the privy council and a succession of 

boards subordinate to it which were known as commissioners 
of plantations or the board of trade; by the trejisury and 
admiralty boards and their subordinate bureaus ; by the 
attorney-general and the solicitor-general and by the bishop 
of London. The more continuous and intimate supervision 
proceeded from the privy council and the commissioners sub- 
ordinate to it, and from the treasury board. The latter caused 
the auditing of such revenue as came from the colonies, super- 
vised expenditures for them, and had an oversight over 
appointments in the colonial service. The privy council received 
letters and petitions on almost every kind of colonial business, 
caused hearings and inquiries to be held, and issued letters, 
instructions and orders in council on an equally great variety 
of matters. It also acted as the regular court of appeal 
for the plantations. As time advanced, more of the adminis- 
trative business passed directly into the office of one of 
the secretaries of state and the privy (X)uncil became less 
active. The admiralty was concerned with the equipment of 
the navy for service in the colonies, and the high court of 
admiralty with the trial of prize cases and of cases arising 
from violations of the acts of trade. The assistance of the 
law officers of the (Town was sought in the drafting of charters, 
in the prosecution of suits for their recall, and in all cases which 
required the interpretation of the law as affecting the colonies 
and the defence* of the interests of the British government in 
relation thereto. The bishop of London had supervision 
over the appointment and conduct of clergymen of the English 
Church in the colonies and over parish schools there. Not all 
of these boards and officials were active from the first, but 
they were created or brought into service in colonial affairs as 
the importance of the dominions increased, 

26. The parliament by mentioning the dominions in its 
statutes could extend their provisions to the colonies. The 

early acts of supremacy and uniformity contained 
reference, but it was dropped after the Restora- 
' tion and no serious attempt was ever made to 
enforce uniformity in the colonies. Parliament did not begin 
to legislate seriously for the colonies until after the Restora- 
tion. Then the acts of trade and navigation were passed, to 
which additions were made in the reign of William III. and 
from time to time during the i8th century. This body of 
legislation, including about fifty statutes, comprised tlic most 
important acts relating to the colonies which were passed by 
parliament. A few statutes relating to military affairs v ere 
passed about the middle of the i8th century. Certain 
other laws relating to currency and coinage, to naturalization, 
to the punishment of gt)vernors, to the post office, to the 
collection of debts, and to a few other miscellaneous subjects 
complete the colonial legislation of parluiment prior to 1760. 
About one hundred statutes in all were passed. The colonists 
themselves imitated in a general way the organization and 
procedure of the English courts. The main features of the 
common law came spontaneously into force in tlie colonies. 
The legislatures of several of the colonies adopted large parts 
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of the statute law of England. The colonists were always 
accustomed to avail themselves, as far as possible, of the great 
English statutes which guaranteed liberty. After about 1690 
the obligation was very generally enforced upon the colonics 
of sending the acts of their assemblies to England for acceptance 
or rejection by the king in council. Thus a general agreement 
between colonial and English law' was attained. 

27. But this, though far-reaching, was only one of the 
objects which were sought through the exercise of imperial 
control. Its object was to maintain the rights of Great Britain 
over the colonics and her interests in them in all respects. 
The diplomacy of Great Britain concerned itself to an increasing 
extent, as the i8th century advanced, with the acquisition 
or losses of colonial territory, with the fixing of boundaries, 
and with the securing of commercial interests. Tlie interests 
of trade, more than any other subject, determined the colonial 
policy of England. The Church and her interests also demanded 
a ttention . In all these matters the English executive — the Crown 
—continuously, and for the most part exclusively, managed 
colonial affairs. During the Commonwealth in the 17th century 
parliament was the source of all activity, whether legislative or 
executive, but at other times, as we have seen, its legislation 
was confined chiefly to the subject of trade. The English 
courts also played a minor part except when, in conjunction 
with the executive, they were concerned in the revocation of 
colonial (!harters. 

28. A natural condition which affected colonial administra- 

tion as a whole and to a large extent determined its limits 
and character was the remoteness of the colonies uoinuoo 
from England. With this the conditions of sparse 0 / tho 

and scattered settlements in a new continent in Cohnieo, 

the midst of savages were closely connected. At best three 
months were required for sending a despatch from London to 
America and procuring a return. This explains the large 
degree of self-government which the colonies possessed and 
the indifference with which their affairs were usually viewed, 
even by British officials. Only a relatively small part of 
colonial business came before English officials or received their 
serious attention. Only at long intervals and in summary 
fashion was it brought to the attention of parliament. It is 
believed that the affairs of the continental colonies were never 
seriously dcbat(*d in parliament until after the beginning of the 
controversy which led to the American War for Independence. 
Social and political intercourse with the colonists and govern- 
mental control over them were therefore very imperfectly 
developed, as compared with that which existed within the 
realm. That is the real meaning of the distinction between 
the realm and the dominions. Over the counties and other 
local jurisdictions of the realm the control of Crown and central 
courts and parliament was continuously felt. In law and theory 
the same was true of the dominions; in fact, the control over 
them was almost wholly executive, and during most of the 
period it was to a degree unintelligent and weak. In theory the 
British Empire was a consolidated structure; in fact it was 
something more resembling a federation. 

29. The central fact in colonial history during the 17th 
century was the development of the chartered colonies. At 
their founding, as we have seen, the Crown dele- 

gated rights of settlement and subordinate rights 
of government to proprietors, who used them inCtnrtoroa 
a variety of ways. The effect of this was to 
introduce a number of mesne lords between the king and 
his colonial subjects, a phenomenon which centuries be fore 
had vanished from England itself. The patentees governed 
the colonists, and the Crown only interfered at intervals to 
adjust matters. And when the Crowm did this, its dealings 
were far more w’ith the patentees and their officials^ than 
wdth the body of the colonists. The king had no officials of 
his own in the colonies, and a practic.al system of immunity 
existed. Under the first two Stuarts some rather desultory 
efforts w^ere made to check the development of such a system 
in the early stages. After a controversy over a contract for 



HISTORY 1606-17603 


UNITED STATES 669 


the sole importation of tobacco, which became involved with 
the political struggles of the time in England, the charter of 
the Virginia Company of London was revoked (1624). A royal 
commission was appointed to readjust the affairs of Virginia 
and to inaugurate its government as a royal province, and the 
king declared that he desired the government of all his 
dominions to be monarchical in form. Several commissions 
were later appointed to manage the tobacco trade. In 1634 
a board of commissioners of plantations was created and 
it received very large powers over the colonics. Of this body 
Archbishop Laud was the moving spirit. The year following 
the New England Council resigned its charter, a writ of quo 
warranto was issued against the Massachusetts charter, and 
a plan was nearly pcrfect(‘d for sending out Sir Ferdinando 
Gorges as royal governor, or rather governor-general, to New 
England. But means were lacking, the suit against the Massa- 
chusetts patent failed to accomplish its purpose, and troubles 
at home soon absorbed the attention of the government. 

30. During the Great Rebellion in England New England 
was left practically to itself. Strife broke out in Maryland, 
over which the home government was scarcely able to exercise 
even a moderating influence. The Dutch from New Netherland 
and Europe were able to monopolize a large part of the carrying 
trade in tobacco and Pluropcan goods. Virginia, with Barba- 
does and a few other island colonies, assumed an attitude of 
distrust or hostility toward the new government in England. 
In 1651 and 1652 parliament sent out a commission, with an 
armed fon^e, whi('h reduced the* island colonies to submission 
and adjusted affairs in Virginia by suspending government 
under Sir William Berkeley, th<‘ royalist governor, and leaving 
control in the hands of the assembly. By a .stretch of power 
the commissioners also took control of affairs in Maryland, 
but there they intensified rather than allayed the .strife. Balti- 
more, however, managed to save his interests from total wreck, 
and at the Restoration was able fully to re-establish his 
authority. 

31. During this period of unstable government in England 

the seeds w(Te planted of a colonial policy which was hence- 
CmumwcM dominate imperial relations. It was then 

Miueneea! l^bat England entered upon the period of oommenriul 
AdmM9irm> rivalries and wars. The Cromwellian government 
f/v«CAMj't»f(ietcrmined to wrest the control of the canying 
Acta^an/" trade from the Dutch, and the Navigation Act of 
othar 1651 and the first Dutch War were the re.sult. 

Raairieiiva General Roljert Sedgwick was sent against New 
Laglalatiott. Netherland, but ended in atta(?king Acadia. At this 
time also the national hatred of Spain, which had so charac- 
terized the age of Elizabeth, rea.sserted itself and the .Spanish 
seas were invaded, Hi.spanioia was attacked, and Jamaica was 
conquered. In connexion with the.se events plans were formed 
for a more systematic colonial administration, which (Tomwcll 
did not live to execute, but which were taken up by 
Clarendon, the duke of York, the earl of Shaftesbury and a 
large group of officials, lawyers and merchants who sur- 
rounded them. They took definite shape after the Restoration 
in the creation of a council for trade and a council for foreign 
plantations, in the pa.s.sage of the acts of trade, in the conquest 
of New Netherland and the organization within it of three 
English provinces, in the settlement of the Carolinas, in a 
resolute attempt to remedy grievances and adjust di.sputes in 
New England, These events and their consequences give 
greater importiince to the next three or four decades than to 
any later period until the colonial revolt. 

32. The council for foreign plantations was continued, some- 
times under a patent and sometimes as a committee of the privy 
council, until, in 1895, was commissioned as the lK)ard of 
trade. As a board of inquiry and report, .subordinate to the 
privy council, the most important business relating to the 
colonies was transacted before it. The acts of trade, in which 
the principles of the system were laid down, were passed in 
1660, 1663, 1673 and 1^6. They expanded and systematired 
the principles of mercantilism as they had long been accepts , 


I and as in some particulars they had already been applied to 
the Virginia tobacco trade. The import and export trade of 
the colonies was required to be carried on in English and colonial- 
built ships, manned and commanded by Englishmen. The 
policy of the staple was applied to the trade of the colonies 
bv the enumeration of their chief products which could not be 
raised in England and the requirement that such of these as 
were exported should be brought to England and pay duties 
there, and that thence the supplies not needed for the English 
market should be sent to foreign countrie.s. 'J’he .saim* policy 
was applied to all colonial imports by the requirement that 
they should pass through English ports. In order to prevent 
intercolonial traffic in enumerated coimnoditics, whic’h might 
lead to smuggling, the act of 1673 provided for the levy of an 
export duty on them in the colonies in cases where a bond 
was not given to land them in the realm. In the 18th 
century severe restrictive measures were passed to prevent the 
growth of manufaetiires, especially of wool, liats and iron, 
in the colonies; but these acts proved mostly a dead letter, be- 
cause the colonies had not reacdied the stage where such industries 
('ould be developed on any scale. Certain (’ompen.sations, 
favourable to the colonies, also appear in the system, 
the measures to suppress the raising of tobacco in England 
and Ireland, in order that the colonists might have the monopoly 
of that market; the payment of bounties on the importation 
of naval stores and on the production of indigo by the (‘olonists; 
the allowance, on the re-exportation of colonial products, of 
drawhac'ks of part or all of the duties paid on importation; 
the admission of colonial imports at lower rates of duty than 
were charg(;d on the .same products from foreign countries. In 
order to ensure the enfon'cment of these acts elaborate provisions 
became necessary for the issue of bonds, and this, with the 
collection of a duty in the coloni(‘s, led to the* uppointmiint of 
colonial cirstoms ofliccrs who W(‘re iminediately responsible 
to the rornmi.ssioners of the customs and tlie tr(?a.sury hoard 
in England. With them the gov(Tnors were ordered to (co- 
operate. ( Courts of vice-admiralty, with authority to try 
cases without a jury, were established in the colonie.s; and just 
before the close of the seventeenth century the\' were given 
jurisdiction over violations of the ac’ts of trade, a power whi(ch 
they (lid not have in England. Naval oflieers were very g(cn(*rally 
provided for by colonial law, who were to co-op(‘rate with the 
customs ofl'Kcers in the entry and clearan(‘e of vessels; but in 
.some (cases their aim was rather to ke(cp control over trade in 
colonial hands. It thus appears that th(* resolve to enfonce the 
))(di(c\- set forth in the acts of trade resulted in a noteworthy 
cxten.sion of imperial control over the colonies. How far it 
was .succ.e.s.sful in the immediate objects .sought it i.s impo.s.siblc 
to say. In .some of the (colonies and at some timccs the 
acts were practically nullified. Illegal trading was always 
carried on, especially in time of war. In such tinucs it wa,s 
closely allied with privateering and piracy. But in th(c large 
it is probable that the acts were cff( 5 t:tive, and their existence 
alwa)'s furnished a standard to which officials were required 
by their instructions and oaths to conform. By the Act 
of Union of 1707 Scotland was admitted to the advantages 
of the English trade system. In 1733, in order to check the 
development of the French colonies and prevent the importa- 
tion of their products into EnglLsh possessions, the 
Molasses Art was pa.ssed. 'Fliis provi(.i(?d for high acu^^ 
.specific duties on rum, molasses and sugar, when 
imported from foreign colonies into those of Great Britain. 
So high were these rates that they could not be collected, and 
therefore no serious attempt was made to enforce the act. 

33. Returning again to the 17th century, in order to trace in 
other connexions the notable advance which was then made 
in colonial administration, we are to note that the conquest 
of New Netherland by the British in 1664 was an event of 
great importance. Taken in connexion with the settlement 
of the ('arolinas, it completed the hold which the English had 
upon the North American coast and gave them for the first 
time an extent of territory which could be profitably developed. 
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The occupation of New Nethcrland was effected by a royal 
commiBsion^ which was also empowered to hear complaints and 
report a plan for the settlement of disputes in New England. 
Precedents for such a commission existed in the past, and a 
tittle more than ten years later a similar body, ^companied 
by a military force, was sent to Virginia to adjust matters 
at the close of Bacon’s rebellion. But the commission of 1664 
was the most noteworthy example of its kind. Yet, tliough 
it succeeded at New Amsterdam and in the southern colonies 
of New England, it failed at Boston. Massachusetts would 
not admit its right to hear appeals. It did not succeed in 
wresting from Massachusetts the territory of New Hampshire 
and Maine, which the heirs of Gorges and Mason claimed. 

34. In 1676 Edward Randolph was stmt as a special agent to 
Massachusetts, to re(|uire it to send agents to England. He 
returned to England the sworn enemy of that colony and 
continued to be its tireless prosecutor. A scries of negotiations 
ensued which lasted for almost a decade, and ended in the 
revocation of the Massachusetts charter by a degree in chancery, 
1684. New Hampshire had already been organized as a 
royal province. Government under the charters of Rhode 
Island and Connecticut was soon after suspended. All New 
England was then organized as a dominion or vice-royalty under 
Sir Edmund Andros. Assemblies were eveiy'whcrc abolishcjd, 
and government was left wholly in the hands of the executive. 
New York — also without an assembly- and New Jersey were 
Dominion ot soon after incorporated with the Dominion of New 
Now England, its boundary being extendc^d to the 

Bnginnd, Dc^laware Kiver (sec New Encu.and). After 
Bacon’s rebellion in 1676 the lines of executive control 
were strengthened in Virginia, but the us.scmbly con- 
tinued active. These ra|)id changes involved the downfall 
of the former system of chartered colonics and the sub- 
stitution of royaf provinces in their place. The effc<n of ^is 
was to introduce into the colonies a large number of officials 
of royal appointment*- tlie governors, members of the coum^il, 
judges, secretaries, surveyors-general, receivers-gencral and 
attorneys-general. 'rhe entire executive and judiciary in a 
ro\al province was appointed directly or indirectly by the 
king. Its members held under commissions subject to tlie 
king’s pleasure and were controlled by his instructions. The 
exclusiveness of the chartered jurisdictions no longer obtained, 
but the Crown through its officials was brought into direct 
relations with the body of the colonists, (xovernment could 
now^ be carried on under relations analogous to those 
between Crown and jieoplc in England. 

35 ‘ By the abolition of assemblies and the union of colonies 
on"a large scale James II. did violence to the strongest feelings 
and traditions of the colonists. I'he New Englanders not 
only viewed the levy of taxi's by prerogative with the utmost j 
aversion, but they feared a general unscttlement of land titles, 
the destruction of much that was valuable in their system 
of town government, and thi* introduction of Anglican worship 
among them. 'J'hcy shared also in the fear, which was wide- 
spread among the colonists, that the Oown intended by an 
alliance with the Frcni^h and Indians to force Roman Catholicism 
upon them. Therefore the fall of the Stuart government 
in England was the signal for an uprising at Boston (April 
1689) followed by a less successful one at New York. The 
Dominion of New P'ngland at once collapsed and the old colony 
governments wore generally rc.‘>tored. A revolt against the 
Catholic proprietor in Maryland resulted in the suspension 
of his powers of government and the organization of Mary- 
land as a royal province. William III. granted a new charter 
Xo Massachusetts (.x6()i) in which full provision was made for 
an assembly, but also for a governor and secretary of royal 
appointment. Rhode Island and Connecticut were allowed 
CoioaiMi remain under their corporate charters. New* 

York and New Hampshire were organized as royal 
iioa, provinces with assemblies. Proprietary go\'erninent 
struggled back into existence in New Jersey. In Pennsylvania 
the governmental powers of the proprietor were suspended for 
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two years (1692-1694), because of bis neglect of provision for 
defence; then they were restored and Pennsylvania continued 
under proprietary government until the War of Indcpendcncen 

36. The transition from the system of chartered colonies to 
that of royal provinces was thus begun and well advazu:ed 
tow'ards completion. But it was a gradual process, and the later 
stages of it were not reached until the second decade of the i8th 
century. South Carolina became provisionally a ro> al province 
in 1719, and a parallel change was completed in North Carolina 
a decade later. Georgia received a royal government in 1752. 
But in 1715 Maryland was permitted to resume its proprietary 
form. After the Revolution of 1689 the change to royal govern- 
ments did not involve in any case the abolition of colonial 
assemblies. Henceforward the Crown had a fully equipped 
executive in every royal province, and for the maintenance of 
its rights could depend upon its efforts and the influence which 
it was able to exert upon the assemblies. The governors exercised 
the royal rights of calling, proroguing and dissolving the 
assemblies; they assisted in initiating legislation and exercised 
the right of veto. All bills passed by the assemblies were 
required to lie sulxmitted to the king in council, for acceptance 
or disallowance. The upper houses of the legislature were 
ihe councils of the priA'inces. These were small bodies and 
consisted, in every case except Massachusetts, of royal ap- 
pointees. Their supy)orl v as in most cases gh'en to the gover- 
nors, and b>' that uicans they were greatl}' assisted in resisting 
the encroachments of the lower houses of assembly, which 
were difctcd by the freeholders. But, as a rule, the Crown made 
no provision for the salaries of its governors and other officials., 
and left them largely dependent for support on appropriations 
by the assemblies. In very many cases the withholding of 
salaries was successfully resorted to by the assemblies as a 
means of thwarting the executive or forcing it into submission. 
Under this system of balanced forces, analogous in general 
to that which was reached after the Revolution in England, 
the colonies entered upon the long period of the French wars. 

C . — The Struggle wHk ihe French^ idpch-rjdo. 

37. Early French discoveries and colonization inNorth America 
were confined chiefly to the valley and gulf of the St La\\Tence. 
These led, in the early 17th century, to the establishment of 
the province of Canada. By i6to the French had possessed 
themselves of the valley of the lower St Lawrence, and the 
relations with the Indian tribes were being determined. 
During the next fifty years Canada grew slowly into an auto- 
craticalK' governed province, in which a mild form of feudalism 
existed and in which the Catholic Church was so strong as to 
contest supremacy at times wuth the civil power. The fur trade 
became from the first a mast important industry in the province. 

I The Jesuits and other priestly orders undertook missionary 
work on a large scale among the natives. The fur trader 
and the missionary soon exi.ended J^rench influence through 
the region of the Great I-akes and involved the province in inti- 
mate relations w'ith the Indian tribes, and that throughout 
a large area of countrv’. Between the Iroquois and the French 
wars were almost continuous, but with the other Indian tribes 
the French were in general on friendly terms. 'I'he Iroquois, 
on the other hand, maintained friendly relations wiith the Dutch 
and afterw'ards vrith the English. This deeply affected relations 
between the English and the French, as well as the entire 
development of the province of New York. 

38. Exploration w'as a most important incident of both the fur 
trade and the missionary enterprises of the French. Eetw^een 
1670 and 1690 their work culminated in the great exploring 
activity of Marquette, Joliet and La Salle. The Ohio and Missis- 
sippi rivers were discovered and their courses were mainly or 
wholly traced. Explorers also penetrated far into the regions 
beyond the Mississippi. Posts were established at various 
points along the Great Lakes. During the first 

two decades of the i8th centur}" the French also 
established themselves on the Gulf of Mexico, 

Mobile being founded in 1702 and New Orleans in 1719* 
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Quebec and the Gulf potts were then ooimected by a series of 
forts which^ though few and weak, sufiiced for communication 
and for the establishment of a claim to the Mississippi valley. 
They were Niagara and Detroit, commanding the approach^ 
to lakes Erie and Huron; Fort Miami, on the Maumee River; 
Fort St Joseph, at the southern end of Lake Michigan; Vin- 
cennes and French Fort, on the Wabash; Fort Chartres, on 
the Mississippi opposite St Louis; Michillimackinac and Ste 
Marie, which guarded the upper lakes. French zeal and 
enterprise had thus seized upon the heart of the continent, 
and was prepared to oppose any westward movement which the 
English might in the future attempt. It seemed possible that 
English settlements might be confined to the coast, for they 
enpanded slowly, and no genius for exploration or sympathy 
with Indian life was shown. The tendency of British commer- 
cial policy was likewise to confine them there, for in no other 
way did it seem possible to restrict the trade of the colonists 
to British markets. The Indian alliances of the English were 
also far less extensive than those of the French. The provinces 
of -South Carolina and Georgia had conflicts with the Spanish 
on the Florida frontitir, and in these the Indian tribes of the 
south were also involved. But these rivalries were slight and 
local in character when compared with the struggle for supre- 
macy which was preparing between tlie French and English. 

39. The conflict with the French was pre(upitated by events 
in Europe. It was the English Revolution of 1689 that opened 
the great conflict between France and England, The question 
of Protestantism versus Catholicism was involved, but at 
bottom the struggh! was one for the balance of power among I 
European states. Rival claims between the two powers in 
America, Africa and Asia existed at the beginning of the 
conflict, or originated and were intensified as it progressed. 
Questions of commercial and naval supremacy world-wide in 
extent were involved, and the colonial possessions of the two 
states were necessarily drawn into the struggle. In America it 
involved four intercolonial wars, which were closed respectively 
by the Treaties of Ryswick (1697), Utrecht (1 713), Aix-la-Chapelle 
{11748), and Paris (1763). Between the second and third wars 
intervened thirty years of peace, the early period of Hanoverian 
and Whig ascendancy in England, the so-called Walpole era. 
On the American continent during the first two v/ars the struggle 
was confined to the northern frontier, and con.sisted of devastat- 
ing raids by the French and Indians, which in turn provoked 
retaliatory efforts on the part of the English. These took the 
form in part of attacks on Acadia and of unsuccessful efforts to 
conquer Canada by means of joint exi)editions by sea and land. 
The favourite land route was that from New York by way of 
Lake Champlain to Montreal, while the expeditions by sea 
were forced to make the long and perilous voyage round Nova 
Scotia and through the Gulf and River St Lawrence to Quebec. 
In 1690, and again in 1 71 1 , an enterprise of this kind was actuaBy 
undertaken. Acadia, “ with its ancient limits,” and the claim 
of France to Newfoundland and the Hudson Bay territory 
were, however, ceded to England by the 1 re£‘-ty of tJtrecht. 

40. As the great world-conflict progressed the relative 
importance of the colonial and maritime issues which were in- 

volved increased. The first two wars had their 

origin primarily in European questions. The third 
BritUbmad war had its beginning in the Spanish West Indies, 
Peeneh la and dearly revealed the existence of the Bourbon 
Aatarlca, family Compact, which hound France and Spain 
together in active alliance. On the American continent its 
most -Striking event was the capture, in 1745, of Louishurg, 
a stwwighdld which the French had recently fortified bn 
Cape Breton for the purpose of defending its interests in 
the Guff of St Lawrence. This victory was secured laigiely 
by the efforts of the New England colonists. In the foBowing 
year another plan for the conquest of Canada was thwarted 
by the nece.ssities of war in Europe. At the close of the 
war Louisburg, too, was restored to the French. After this 
fashion did the world^struggle react upon the special interesrs 
of the English m North America, and perplex and irritate tU / 


colonists. In the f orarth entercolonial war (1754-63) the struggle 
between the two nationalities in North America was decided* 
Events wWch immediately preceded this war-— the occupation 
of the Ohio valley and the buiicling of Fort Duquesne — deafly 
re'/ealed an intention on the port of the French to exclude tlie 
English from the Mississippi valley and confine them to the 
Allantic slope. A persistent effort was also made to recover 
Acadia. The western, as well as the northern, frontier was now 
threatened, and the war which followed affected all the colonies. 
Great Britain sent over a succession of couimanders-in-chief. 
Great improvement was made upon the crude efforts at joint 
colonial action which had characterized the earlier wars. To as 
great a degree did the Albany congress ol 17 54 (sec Alhany , Nkw 
York) surpas.s in importance the meelings of governors and 
military officers which had occasionally been held in previous 
times, though its plan of colonial union failed to meet the 
approval both of the colonists and of the government of Great 
Britain. The campaigns of lliis war were ail upon a compara- 
tively large scale. Campaigns were carried on not mert'ly along 
the line of Lake Champlain and in Acadia, hut against Fort 
Du(iuesne(seoPiTTSmJR(;, Penn.), Oswego, and Fort Frontenac, 
Louisburg, and Quebec {q.v.) itself. The weak Spanish power 
was overthrown in Florida and expeditions v'cre sent against 
the southern Indians. In all (juarlers, and especially after Pitt 
became secretary of state, the British assumed the offensive. 
The navy of Great Britain, as well as its army, was called into 
action on a much larger scale in America than ever before. 
The result was tlie con()uest by the British of (Canada, and with 
it of all North America east of the Mis.si.ssippi River; thcLVench 
claim to territory wtist of this river was ceded to Spain in j 762^ 

41. The wars with the Frene.h brought the problem of colonial 
defence among the English into greater promintmee than ever 
before, and added it to the oiIkt <juestions which had hern 
of practical moment from the first. Against the Indians 
the colonists in the i7tli century had provided for their own 
defence. Chiefly with this object in view, each colony had 
developed a militia .system, modelled in general afttT that of 
England. But such a force was not fitted for long campaign.s 
or large operations. It was comparatively undisciplined* both 
officers and men wore inexperienced and destitute of proper 
habits of command, as well as those of subordination; the 
commissariat was poor or totally lacking, and the men were able 
to remain away from their homes for only brief periods. The 
colonists possessed no navy, and for coast defence only a few 
rude forts. So poor were means of communi(uition and so 
isolated were the colonies from one another, that co-operation 
in joint expeditions wa.s ve^ difficult. Equally difficult was it 
to secure proportional contributions of money from the colonics. 
Early in the French wars the British government prescribed 
quotas both of men and money to be raised by the colonics, 
but little attention was paid to these except by the colonie.s 
which were in immediate peril. Because of the limited amount 
of available money and the modest resources of the colonists 
heavy taxation was impossible, and the financing of the wan? 
was a matter of great difficulty. The assemblies resorted to 
the issue of bills of credit, to which they gave the legal tender 
quality, and for the redemption of w’hich in nearly all cases they 
made inadequate provi.sion. The paper depreciated and in 
some colonies became worthless. Great confusion resulted, 
involving loss to all, and among the sufferers were British 
merchants. Strained relations were produced between the? 
assemblies and the colonial executive, because the latter, acting 
under royal instructions, persisted in vetoing bills 4or additional 
Issues of currency. For tlii.s reason, in addition to others, 
the a.s.semblies withheld the salaries of governors and otJier 
officials, and in this way sought to coerce the executives into 
submission. In some colonies the assembly secured the right 
of electing the treasurer, and in most of them appropriations 
were made specific. Thus by skilfully utilizing their control 
over die pur.se, and that during a long peri(^ of war, the 
colomal assem^ics were atrle miiterially to limit the authority 
jf the executives and to lestablish not a few privileges for 
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themselves and their constituents. It was in such ways as these 
that the constitutions of the provinces became developed and 
liberalized during the French wars. Many a precedent was then 
established which was utilized in the later struggle with the 
mother country. I’he home government on its part also became 
convinced that requisitions were altogether inadequate as a 
method of procuring revenue for general purposes. 

42. The quality of the rank and hie of the Clanadian militia 
was not essentially different from that of the British colonies. 
But the Canadian government was autocratic. The power of 
the French was also concentrated in a single large province, 
and not distributed among thirteen or more colonies. These 
conditions greatly promoted military efficiency. When taken 
in connexion with their Indian alliances, they enabled the French 
to take the offensive in the earlier wars much oftencr than did 
the English, and with much greater effect. 'I’lie government at 
Quebec was not subject to the limitations of quotas and requisi- 
tions. There were no iissemblies to thwart its will. The 
English frontier wa:i also more accessible and more exposed 
than was the lower part of the vallc\' of the St l^awrence. 
Quebec was in every sense a citadel to which additional security 
was given during a large part of every year by the intense cold 
of the Canadian wdntcr. But so superior were the training and 
enterprise of the French coureur de hois that, with his Indian 
allies, he was far better able than the English farmer or artisan to 
penetrate the wilderness, whether in winter or in summer, and 
massacre the exposed dwellers on the frontier. It was this class 
whic^h gave the French the superiority in the long succession 
of raids by which the English frontier was laid waste. 

43. 'I'hough the Fnmch by their skill and boldness achieved 
a remarkable success, their defects and weaknesses were ecjually 
evident. The flow of j)opulation from France to America was 
never great, and even it was diminished by the exclusion of 
Huguenots. The natural growth of population within New 
Franco wai: not rapid. The result was that the French (colonists 
did not be(H)me sufficiently numerous to maintain the interests 
to which their vast claims and possessions gave rise. The 
disparity between their numbers and those of the J 3 ritish coloni.sts 
became greater with every generation. At the opening of the 
last intercolonial war the proportion of English to French 
colonists was approximately 15 to 1. New York alone had 
about the same pt)pulation as that of all the French colonies on 
the North American continent combined. The resources of the 
British exceeded those of the French colonists to a corresponding 
degree. Had the decision of the questions at issue depended 
upon population and wealth alone, the issue could not long 
luive remained doubtful. But the tendencies arising from these 
fundamental conditions were to such an extent offset by other 
circumstances, already alluded to, that the result of the .struggle 
was for a long time uncertain. Had it been confined to the forces 
of the colonics alone, it would perhaps never have been decided. 
The English could have defended the territory which they 
occupied ; so could the French. Moreover, with the French and 
English thus facing one another, it would have been impossible 
for the latter to have declared their independence. The French 
would never have desired to do this. Therefore, the two 
peoples must apparently have remained in the condition of 
colonists for an indefinite period. But the motherlands were 
to be the decisive factors in the problem, which thus depended 
to an extent on complications which existed in Europe or even 
on remoter seas and continents. When the climax of the 
struggle was reached the result might have been different if 
France at the time had not been so deeply involved in the 
politics of central Europe, 

44. Of the first importance in reaching a decision w'ere 
the fleets and armies of Great Britain and France, or those 
parts of them which were available for use on the continent 
of North America. During the larger part of the period under 
review the French neglected their fleet, while the English steadily 
advanced toward naval and commercial supremacy. But the 
first conspicuous service on the northern coasts was that which 
was rendered by Commodore Peter Warren and his squadron 
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at the capture of Louisburg in 1745* In the next year 
a large French fleet was despatched to North America, buc it 
accomplished nothing. In the last intercolonial war the 
operatior^ before Louisburg in 1758 and at Quebec {qjv,) in 
1759 decisively proved the superiority of the British navy. 
The colonies also, in the later stages of the struggle, 
contributed loyally toward the result. France failed to make 
her natural military superiority effective in North America, 
and therefore her power on that continent had to yield before 
the combined attacks of Great Britain and her colonies by 
land and sea. 

D . — The Colonial Revolt ^ 

45. The Treaty of Paris (1763), by which the period of colonial 
war.. — but not the struggle hetv/cen England and France — was 
concluded, added vast stretches of territory to the British 
dominions of Great Britain in North America. The Aoquisitim 
Floridas, Canada and Louisiana as far west as the Tsrritory* 
Mississippi River now came into the possession of the English. 
Of the islands which were occupied, the two most important — 
Guadaloupe and Martinique— were restored to the French. 
The retention of Canada in preference to these involved an 
important change, in the nature and objects of British coloniza- 
tion. Hitherto tropical colonics had been preferred to those 
in northern climes. The occasion of this had been the view 
that, as England was not over-populated, colonies were not 
needed as “ homes for a surplus population.” Instead, they 
were estimated in proportion to their commercial value. 
The ideal was a self-sufficing commercial empire. The sup- 
porters of thi.s view now argued that the islands which had been 
conquered from the French were more valuable than Canada 
and should be retained in preference to the northern continental 
territories, which had yet produced nothing for export except 
furs. But the government did not hesitate. Following the 
lead of Pitt, it was now bent upon continental expansion. 
Canada and the West were retained and the most important 
lYench islands were given back. The development of modern 
intlustr>^ — the so-called industrial revolution — had already begun 
in Great Britain. Its effect was vastly to increase the popula- 
tion of the British lslc.s and to necessitate an overflow into the 
unoccupied regions of the globe. Colonies therefore began to 
be regarded from this point of view, and the retention of Canada 
opened the way for the change. Henc’cforth. as time progressed, 
colonics were to he valued as homes for a surplus population quite 
as mu('h as sources of raw materials and food supplies. The 
retention of Canada and the West also coincided exactly with 
the desires of the continental colonies. The chief gains of the 
war went therefore to them and not to the island colonies. They 
now possessed a conlinenlal domain which was adequate to 
their need for expansion, and their long-cherished desire to be rid 
of the French w^as gratified. Though, as expansion progressed, 
conflicts with the Indian tribes of the interior, and that 
on a large scale, were to be expected, the conquest of the 
French removed the sense of dependence on Great Britain 
for military aid which the northern colonies in particular had 
previously felt. 

46. In conse(iuence of the policy thus adopted, largely 

increased burdens were devolved on the imperial government, 
while the conquest and the events which led to . 

it strengthened imperialist sentiment and ambi- cofolSmi 
lions. The course of action which was at first MUy ot 
favoured by leading officials, both in England 
and the colonies, wa.s a more systematic adminis- 
tration of Indian affairs, the employment of ingoi 
sufficient regular troops under the commander-in- impsrimi 
chief to defend the newly acquired territory, 
and the maintenance of posts with English settlers in the 
interior on a scale sufficient to prevent the French or 
Spanish from securing the trade of the region. Improved 
methods of administration were urged through the press 
by Thomas Pownall, Henn' McCulloch, Francis Bernard 
and Dr John Campbell. French methods were praised, and 
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the shortcomings of the surviving chartered colonies were 
again emphasized. This all required additional revenue^ as well 
as administrative vigour, and that at a time when Great Britain 
was specially burdened with debt and when several of the 
colonies had recently incurred heavy expenditures. The large 
acquisitions of territor)' also necessitated some changes in the 
acts of trade. The necessity for their more vigorous enforce- 
ment was revealed by the existence of a large contraband trade 
between the colonists and the enemy during the later years of the 
war and also of a considerable illegal trade with Europe. These 
conditions, together with the conviction that, as the continental 
colonies had reaped tlie chief advantages of the war, sonic 
favour should be extended to the islands, le‘d to the passage of 
the Sugar Act by the Grenville ministry in 1 764. It also caused 
a resort to writs of assistance in two of the colonie.s, and finally 
the legal zation of them in all the colonics by act of parliament 
(1767). Tiie aid of the navy was directly invoked in the en- 
forcement of the trade laws, and the activity of the customs 
officials and of the admiralty courts in the colonics was increased. 
Garrison.s of regular troops - numbering several thousand - 
with a commander-in-chicf were now present in the colonies 
in time of peace, and their aid might possibly be invoked by the 
civil power to sujijiress disorder. The Sugar Act itself was a 
trade and revenue act combined, and the fact was expressed in 
the preamble of the measure. It w'as intended directly to 
affect the traffic between the northern colonies and the foreign 
West Indies in lumber and food-stuffs, molasses and rum. 
The duty on foreign molasses, for which provision had been 
made in the Molasses Act of 1733, was halved; but now it 
was proposed really to collect this duty. A cry was immediately 
raised in New England that, if the duty was collected, the manu- 
facture of rum — of which molasses was the? staple material — 
would be lessened or wholly prevented and a most important 
indastry sacrificed. The fisheries would incidentally suffer. 
The supply of coin, with which colonial balances were paid in 
England, they also said, would be lessened. Another act of 
parliament, passed about this time, prohibited the bestowment 
of the legal tender quality on colonial lulls of credit. Though 
parliament regarded this act as a ncccssar>’ remedy for the 
excesses of which many of the colonics had been guilty in the 
i.ssue of paper money, it wa.s generally regarded in America 
as a blow at a necessar>' system of credit. In spite, however, 
of the opposition and criticism which it provoked in the northern 
colonies, it is probable that the Sugar Act could have been per- 
manently enforced. The Act of Trade of 1673 and the Molasses 
Act — though the latter was not fully executed — were two early 
instances of the exercise by parliament of the right to tax 
the colonies. Had the Sugar Act been enforced, a clear and 
decisive precedent in favour of this right would have been 
established. In view of the general situation, that was pro- 
bably as far as the British government should have gone at that 
time. But it immediately committed itself to another and 
still more significant measure, and the two acts combined caused 
an outburst of protest and resistance from the colonists. 

47. Repeatedly in earlier years the imposition of a stamp 
duty upon the colonies had been suggested. Archibald 
Cummings, William Keith, ex-governor of Pennsylvania, and 
Governor George Clinton of New York had prominently urged 
this policy. With the outbreak of the fourth intercolonial 
war comprehensive plans of parliamentary taxation were 
repeatedly proposed. The cost of the regular troops which 
must be stationed in America was estimated at about £300,000 
annually. The Sugar Act was expected to yield about £45*000 
a year. It was thought that the colonies should rai.se about 
£100,000 more as their reasonable share of the cost. George 
Grenville resolved to secure this by means of a stamp duty. 
This would fall upon the island colonies equally with those of 
the continent, though it would be rxp( nded chiefly for the en- 
larged military' force on the mainland. Though its simplicity 
and ease of collection recommended it, the Stamp Act was a 
purely fiscal measure, and its character was not concealed by any> 

. ??atures which allied it to the earlier acts for the regulation of 
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trade. It involved an extension of the British system of stamp 
duties to the colonies, and was intended to draw revenue directly 
from many lines of their activity. It was passed by parliament 
in 1765, almost without debate and with scarcely a thought that 
it would be resisted. It provided for the appointment of 
officials to distribute the stamped papers in the colonies, and 
further extended the pow'er ol the admiralty courts by 
giving them jurisdiction over vloliiiions of this act. The 
legal theory upon which the act was basc;d was that of 
the unqualified sovereignly of parliament as the represen- 
tative body for the w'holc empire, and that its authority, if it 
chose to use it, wtus as cfiecti\'e for purpu.scs ol taxation as for 
the regulation of trade or other objects of legislation. But 
never before, during the ccntur>' and a half of 
colonial history, had the taxing ])owTr been so * 
uncjualiliedly exercised or in snob trem'hant force as by this 
statute. It followed close on the heels o{ the Sugar Act, which 
itself had aroused much hostile critiiism. The two measures 
also came at a time when the consciousness of strength among 
the colonists had been increased by the defeat and expulsion 
of the Erench. Moreover, at the lime when tlu policy was 
initiated, George III. had undertaken to cru.sh the Whig party 
and to revi\'e the latent prerogatives of his office. Tliis re- 
sulted in the formation of a series of e-oalilion ministries. Vacil- 
lation and uncertainty were thus introduced into the colonial 
policy of the government. Tlie royal policy also brouglit into 
the public service in England and kept there an unusually large 
group of inferior men who persistently blundered in the treat- 
ment of colcaiial questions. It wus only with the accession ol 
the North ministry, in 1770, that permanence and a certain 
consistency were secured. But, in the view of the coloni.sts, the 
prestige ol the government had hy that time been seriously 
lowered, and the stubborn self-will of the king ))ccame the only 
available substitute for broad and intelligent statesmanship. 

48. Determined opposition to the Stamp Act was sliown in all 
the colonies, by or before the time (Nov. 1) when it was to go 
into effect. The forms assumed by this opposition were .such 
as characterized the entire controversy witli Great Britain until 
the opening of hostilities in 1775. It consisted in the passage 
of resolutions of protest hy the lower houses of some of the 
colonial legislatures; in the calling of a congress at New York, 
which was attended by delegates from nine of tlie colonics; 
in the activity of mobs organized under the name of the “ sons of 
liberty in all the large seaports and in some smaller inland 
towns; and, finally, in a somewhat wi(lel\' extended movement 
against the importation of British, or v.vvn foreign, goods and in 
favour of frugnlityuiid the encouragement of home manufactures. 
The newspaper press also sprang into much greater activity 
than ever before, and many notable pamphlets were published 
in defence (»f the colonial cause. The most important resolutions 
at the outset were those adopted by the Virginia house of bur- 
gesses and by the house of representatives of Massachusetts 
Through the first-named body the dramatic eloquence of Patrick 
Henry forced five resolutions. Two others, which threat- 
ened resistance and the coercion of any who should venture to 
uphold the home government, failed to pass, but the whole 
seven were published broadcast through the colonies. The 
calling of a general congress was proposed by the house ol 
representatives of Massachusetts. Promi nernt among its members 
was James Otis, who had already distinguished himself by 
radical opposition to measures of the government, especially in 
the rase against writs of assistance which was argued before 
the superior court in 1761, Samuel Adams already a 

prominent man, was now elected a member of the house from 
Boston. He almost immediately became its leader, drafting 
its most important resolutions and papers, and to a large 
extent directing its policy. With the aid of others he was 
able greatly to increase the activity of the town-meeting in 
Boston, and in the course of a few years to develop it on occasion 
into a great popular convention, which could be utilized to 
overawe the government. Throughout New England the town 
Ljid il.s institutions served well the purposes of opposition and 
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facilitated its extension over large areas. The county system 
of the provinces along the middle and southern coast was not 
so well adapted to these purposes^ and their population 
was more dispersed. I’he intense Puritan spirit, with its 
century and u half of pronounced independence, both in 
polity and temper, was also lacking outside New England ; 
though on the frontiers of the provinces from Pennsyl- 
vania southward was a Scottish-Irish population which 
exhibited many of the New England characteristics. But the 
tenant farmers of New York, the German pietist sects of Penn- 
sylvania, the Quakers wherever they had settled, and in general 
the adherents of the English Church were inclined toward 
indifference or, as the controversy progressed, toward positive 
loyalisnau Ilcnce the mixiure of nationalities in the Middle 
Colonies, greatly increased the difficulty of rousing that 
section to concerted action. Jn Pennsylvania the issu<?s 
were obscuired by a struggle on the part of the western 
counties to secure equal representation with those of the 
east. This helped to make loyalists of the Quakers. Special 
grievances also produced among the frontier settlements of 
North and South Carolina quite as much dislike of the officials 
and socialleadcrs of the tidc-w^atcr region as they could possibly 
feel toward Crown and parliament. Throughout the struggle 
New England and Virginia exhibited a unity and decision in 
action which were not equalled elsewhere. 

49. But to return to the Stamp Act. Before the meeting 
of the Congress at New York outbreaks of mob violence in 

Boston had forced the stamp distributor there to 
wrecked the house of Thomas 
* Hutchinson, the chief justice. Owing largely to 
the indecision of the elective council, the government had 
proved powerless to check the disorder. The resolutions 
passed by the Congress, as well as its petitions to the home 
government, gave authoritative form to the t;lajms of the colonial 
opposition in general, though the body which i.ssued them, like 
an the congresses which followed until 1776, was extra-legal 
and, judged by the letter of the law, ms m^diitionaiy. In these 
utlcmnces, as later, the colonists sought to draw their arguments 
from British precedents and their own histo^^^ As they owed 
allegiance in common with subjects within the realm, so the 
rights of the two were the same. The two British rights which, 
it was claimed, were violated by the Stamp Act were the right 
to trial by jury and the right to be taxed only by an assembly 
in which they were represented. The former grievance was 
simply an incident of the latter, and was occasioned by the exten- 
sion of the juri.sdiction of the admiralty courts. The tax was a 
direct grievance. Th(Tefore, for purposes of legislation Kke 
this these bodies denied that parliament was representative 
of the whole empire (so-called virtual representation), and 
asserted that it represented only the realm. For purposes of 
taxation their assemblies, they affirmed, were the only repre- 
sentative bodies they had know^m Therefore, ignoring the earlier 
and tentative measures by which parliament had actually taxed 
the colonics, and falling back upon the sw’ecping declarations 
of their asseml')Iies, they denied the right of parliament to tax 
them. They declared that the recent policy of parliament 
was wholly an innovation and insisted upon a return to the 
Coastitution as it was before 176.V The doctrine of natural 
right and rompa/'t was also resorted to w'ith increasing emphasi.s 
in Now England utterance's. For purposes of government 
they had all along cscknowlcdged — and now did so expressly — 
that parliament Ixmnd them; and the inference would have 
been fair that they w’ere represented in it. But the}’’ did not 
draw this inference, nor did they seek by any scheme of reform 
tf> .secure representation in the imperial legislature. J.ames Otis 
w'as the only colonial leader who ever contemplated the possi- 
bility of such a solution. Adams early declared it to be undesir- 
able. The British never proposed it, and therefore it played 
practically no part in the discussion. 

50, The decisive blows, however, were struck by the mobs 
in the colonies and by the government itseT m England. At 
the time for the execution of the Stamp Act approached, more 
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or less violent demonstrations occurred in New York and in 
many other localities. The stamp distributors were forced to 
resign. Everywhere in the original continental colonies the 
use of stamped papers was prevented, except to a slight extent 
in Georgia. Business requiring the use of stamps was in part 
suspended, but far more generally it was carried ou without 
their use. Without the aid of the militia, which in. no case was 
invoked, the colonial executives proved indisposed or powerless 10 
cnhircc the act and it was effectively nullified. In England; the 
petitions of the coloiai.sts produced little effect, There the decisive 
events were the accession of the Rockingham ministry to power 
and the clamours of the merchants which were caused by the 
decline in American trade. What might have happened if Gren- 
villehadi remained in office, and if the duke of Cumberland had not 
been suddenly removed by death, it would be impossible to tell. 
But the serious lack of adj'iistmejot between British politics 
and colonial government is illustrated by the fact that, more than 
three months before the Stamp Act was to go into effect, the 
ministry whose measure it was resigned, and a cabinet which 
was indifferent, if not hostile, to it was installed in office. Pre- 
parations were soon made for its repeal. The slight extent to 
which relations with the colonies had bt‘en defined is indicated by 
the fact that the debates over the repeal contain the first serious 
discussion in parliament of the constitution of the British Empire. 
V\ bilc the colonies were practically united in their view.s a 
great variety of opinions was expressed in parliament. On the 
question of right Lord Mansfield affirmed the absolute supremacy 
of parliament in realm and dominions, while Camden and Pitt 
drew the same shaq) line of distinction l)etween taxation and 
legislation upon which the colonists insisted, and denied the right 
of parliament to tax the colonies. The debates at this time gave 
rise to the fancied distinction between internal and external 
taxes, of which much was made for a few months and then it 
was dropped. But motives of expediency, arising both from con- 
ditions in the colonies and in England, proved decisive, and in 
the spring of 1766 the Stamp Act was repealed, while its repeal 
was accompanied with the passage of a statute (The £^,fpcMtofth§ 
Declaratory Act) affirming the principle that Great stamp Act t 
Britain had the right to bind the colonies in all tbcOceimra- 
cases whatsoever. This measure was recdl\Td with 
demonstrations of joy in the colonics, but the prestige of tlie 
home government had received a severe blow, and the colonists 
were quick to resent harther alleged encroachments. 

51. The.se soon came in the form of a colonial Mutiny Act and 
of the so-called’ Townshend Acts ( 1 767). The former was intended 
largely to meet the needs of the troops stationed in 
llie West and in the new colonies, but it also affected 
the older colonies where garrisons of rcguliir soldiers 
existed. The act provided for a parliamentary requisition for 
barrack supplies, and partly because it included cerUiin articles 
which were not required for the soldiers in Europe, the New 
York legislature at first refused to make the necessary aj)pro- 
priation. Partly through the influence of the governor, it later 
came to think better of it and in a non-committal way appro- 
priated the supplies required. But meantime in England tlic 
Pitt-Gmfton ministry had come into office, in which the brilliant 
but reckless Charles Townshend was chancellor of the exchequer* 
Pitt himself was disabled by illness, tuid the ministry, lacking 
his control, steadily disintegrated. Toumshend availed himself 
of this situation to spring upon his (colleagues and upon parlia- 
ment a new measure for colonial taxation, and with it a bill 
legalizing writs of assi.stance and establishing a board of 
commissioners of the inistoms in America, and a third bill 
suspending llie functions of the assembly of New York until it 
should comply with the terms of the Mutiny Act. These bills all 
became law. Before the last-mentioned one reached the colonics, 
the New York assembly had complied, and therefore the necessity* 
for executing this act of parliament was avoided. The establish^ 
ment of a customs board at Boston, of itself, did not provoke 
much criticism. But the act of tra^ and revenue, which pro- 
rided for the collection in the cobnies of duties on glass, lead, 
pailKlBOrs’ colours, paper and tea, and that: out of the revenue 
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rftis^ therefrom salaries should be paid to the governors and 
judges in America^ opened anew the controversy over taxation^ 

52. John Dickinson> in his Letters of a Farmer (j.767-1768), 
denied in toio the authority of parliament to Ux the colonies, 
and his argument; was widely accepted. Massachusetts peti- 
rioned the home government, and in a circular letter conveyed 
its views to the other colonies and asked an expression of theirs 
in return. This provoked Hillsborough, the incumbent of the 
new colonial s^retaryship, to order the Massachusetts house to 
nescind its action and the other colonies to treat the letter with 
contempt. The Ma.ssachusetts assembly refused to rescind and 
was dissolved by the governor. The activity of the customs 
officie^ at Boston in seizing John Hancock’s sloop, “ Liberty,’* 
oQcasioned rioting, which in turn was followed tjy the transfer 
of two regiments to Boston. Several vessels of war, were also 
stationed in its harbour (autumn of 1768). Deprived of their 
assembly, the towns of Mossacliusetts chose deputies, who met 
in convention, but without important result. Favourable re- 
plies to its circular letter were, however, received from a majority 
of the colonies. Resolutions against the new act were passed 
by many colonial assemblies, and in sex'eral cases petitions were 
sent to England. But, either because these addresses were not 
sent through the regular constitutional channels, or because they 
expressed views inconsistent with the Declareitory Act, they were 
laid on the table or rejected outright. The king and ministers 
expressed the view that the American.s were oppo.sed to all 
restrictions, and that in Mas.sachusetts treason or misprision of 
treason had already been committed. Tn this they had the 
support of large majorities in parliament. The statute of 35 
Henry VIII., for the punishment in England of such offences 
when committed outside the realm, was now revived, and the 
royal officiiils in Massachusetts were instructed to collect evidence 
against suspected popular leaders with a view to their dei>ortation 
across sea for trial. I'hough suffi(‘/ient evidence was not found, 
noUiing could have been better calculated to increase theexasperar 
tion of the colonists than a threat of this kind. It drew from 
the Virginia burgesses strong addresses and resolutions of pro- 
test. Fear lest the English Church would induc^e the govern- 
ment to establish a colonial episcopate caused much discussion 
atthis time, especially in Mew England, and led to plans for joint 
action on the part of Dissenters, in self-defence, Though the 
government never .sanctioned the plan, the fears which were 
aroused by its discussion (contributed appreciably to the general 
agitatiem. In the course of 1769 the policy of commctrcial non- 
intercourse was again revived, and resolutions in favour of its 
enforcement were passed by many local bodies. But it was found 
difficult to enforce these, and, as the colonies were prosptjrous, 
tra(3e, open and illicit, with Europe continued to be large. The 
British merchants did not clamour for relief, a.s they had done at 
the time of the SUinip Act, but gave loyal support to the policy 
of the government. The king wa.s also steadily gaining an 
ascendancy, which in 1770 was permanently e.stabli.shcd by the 
accession of Lord North to the preniier.ship. Thus, on lK)lh 
sides of the ocean, parties were bracing thero.sclvcs for a struggle, 
the one for and the other agaiast the principle of the Decdara- 
K^ry Act. The question of revenue woii now largely obscured by 
that of right and power. 

53. It cannot be said that the Townshend Revenue Act was 
nullified, for to a certain limited extent it was executed. But 
in 1770, on the specious plea that the dutie.s were 
^ uncommercial Iwcause they were levied on Briti:;h 

manufactures, all except the duty on tea— 3d, per 1!) — 
were repealed, and a drawback of one-fourth and later of 
three-fifths of this duty was granted on the re-expoitation of 
tea to the colonies. But the preamble of the act was retained, 
and with it the principle of taxation. For this reason opposi^ ion 
continued and non-ixnportaticm agreements, especially against 
tea, were maintained. But after the collision which occurred 
between the troops and the people in Boston, in March ifjo, the 
soldiers were removed from that town and affairs becaiQ^ H^ore 
quiet. For more than a year it seemed as if the controvew^^w^ 
wearing itself out and that the old relations would be 
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But the conduct of certain naval ofiicer.s and small vessels of war 
whicli had been trying to suppress, illegal trade in Narragansett 
Bay led, in June 1772, to the destruction of the schooner “ Gas- 
pee.” Ihe inquiry which ntscessarily followed itliis, together, with 
legislation for the protection of the royal dockyards* ships and 
supplies, again revealed the possibility that colonists, might, be 
removed to England for trial . About the same time provision* was 
made for tlie payment by the home government of the salaries 
of the governors and of the judges of the superior court of Massa- 
chusetts while those officials continued to hold at Uie pleasure 
of the Crown. The^ events occasioned a movement in Massa- 
diusetts and Virginia which led at once to U^e organization, of 
committees of correspondence, and these ultimutdy extended 
far and wide throughout the colonies. At the same time in 
England tlie East India Company appealed to parliament for 
relief frtim.tbe losses caused by tlic transfer of the American trade 
SQ largely to the Dutch, and in response the Tea Act was pa^ed 
authorizing the company to import its teas into the cplonics and 
providing that the English duties should be wholly drawn back 
on exportation, and that no compensation need be made to the 
government for, consequent loss of revenue. This, it was expee.tcd, 
would enable the company to out-compete the Dutch. But 
popular uprisings prevented the reception or sale of the tea at any 
of the ports and culminated in the de.striiction (Dec. 16, 1773) of 
340 chests at Boston. As the king and Uie North ministry were 
now fully intrenched in power, coercion was at once resorted to 
and affairs were tlius brought to a crisi.s. 

54. Those among the colonists who were intelligent enough 
to watch the course of events had long felt that they were being 
enveloped in a network of relations over whic^li they 

had no control. This was a result of the develop- 
ment of the empire, with its world- wide inUiresU 
and its policies the nvotives for whi(!h had their origin in.conditions 
which by the colonists were dimly perceived, if perc.eived at all. 
They were particularists whose views and resources were alike 
narrow, l)ut whose perception of Uiuir interests was cle4ir. 'fhe 
Quebec Act, which was passed by parliament near the close of the 
session of 1774, furni.shed a case m point. Owing to failure 
of the imperial government to secure the revenue which it hud 
hop(xl to collect iiiuhir the Stamp Act and the later statutes, it 
had been forced to abandon its plans for the vigorous administra- 
tion of Indian aflairs and of the West. In view of these ftu^ts, 
it was thought wisest and cheapest to commit the immediate 
charge of the West to the proviniui of Quebec, and therefore! to 
extend its bounds southward to the Ohio. 7 'he Roman Catholic 
religion was rccogni:«ecl a.s leg.al within (Quebec, and no provision 
was made for an as.seml»ly. Its extension also indicated a pur- 
pose to prevent the westward movement of j)opuJalion across the 
mountains, wliich was already beginning from the middle and 
soutliern colonics. It is true that this ac.t involved the po.s.si- 
bility of danger to the c.olonic.s, but exagg(‘rated infereiax'S were 
drawn respecting it and the motives which probably impelled 
its passage. So it had h(!(!n with the distinctively imperialist 
measures from ilu; first and so it was to continue!. 

55. But th(! acts of the s(!ssion of 1774 which were of most 
immediate imporUince were those which directly a.fTected 
Massa<dujs<itts, where lay tlic centre of disturbance. One of 
these cIo.sed the; port of lioston, anothiir substituted an appointed 
for on elected council in Massachusetts and took the selection 
of jurors out of th(! hands of the people, and a third made 
possible tlie removal from Massachusetts of the trials of persons 
indicted for capital offences committed in support of the 
government into neighbouring colonics or to Grea;t Britain, 
where a fair htjaring was considered po.ssible. Geiyjral Thomas 
Gage, who had been commander-in-chief in America, was now 
appointed governor of Mas.sachusetts, with authoritjttio uphold 
the new acts with military force. As soon as knojw^ledge of the 
fate impending over Bo.ston readied the other colftnies, con- 
ventions, local and provincial, >vere held, and the plan of a 
general Congress, as proposed by Massachusetts and Virginia, 
wa.s adopted. Delegates were chosen from all the colonies 
tqieept Georgia, though that province fell into line vNlicn the 
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second Congress met. I'he members were instructed to the 
general effect that dicy sJiould consult together and adopt such 
measures as were best calculated to secure the just rights of the 
colonists and redress their grievances. Voting by colonies, 
but occasionally listening to utterances which implied tliat 
Americans were now thrown into a single mas.s, tliis My sent 
addresses to the king, to the people of the colonics, of Quebec 
and of Great Britain, and prepared a declaration 
Cottiineutai of rights. It is a significant fact that an address 
CoagrtBB. not sent to either of the houses of parliament. 
In its statement of rights the Congress (known as the First 
(continental Congress) limited itself to those which it believed 
had been infringed since 1763. These acts they described a.s 
innovations, and claimed themselves to be the true con- 
servatives who only desired peace on the basis of the former 
Constitution. Even Joseph Galloway’s elaborate plan of 
union (see Galloway) between Great Britain and the 
colonies was debated at great length and was laid on the 
table by a majority of only one, though later all reference to 
it was expunged from the record. But, on the other hand, 
the warlike “ Suffolk Re.solv<;s ” (see Milton, Mass.) were ap- 
proved, as was the opposition which Miissachusetts was making 
to the recent acts of parliament; and the view was expressed 
that, if an attempt were made to txtculc^ them by force, all 
America should support Ma.ssachu setts. 'J hough the work of 
this Congress was deliberative, it perhrnied oiic positive act 
which contained the germ out of which new governments w^ere 
to develop. That was the issue of the Asso<.*ialion, or non- 
importation and non-exportation agreement, acc(>mpanied 
with resolutions for the encouragement of agri<'iilturc and 
home manufactures and for the organization of committees 
to carry these measures into eficct. Coercion, according to 
the principle of tlie boycott, was to be applied l3y the colonies 
and other local bodies to all who declined to acc^ept and obey 
the terms of the Association. This policy had been followed 
at intei^'-als since the time of the Stamp Act. It had been 
revived and urged by very many local and pro- 
vincial bodies during the past few months. The 
importmtiom Congress had been called w ith a view to its enforce- 
madNon^ ment throughout the continent. Its i.ssue of the 
Association gave this policy wide extension, and 
at the same time strengthened the .system of com- 
mittees, whose energies were hencefortli to be chiefly devoted 
to its enforcement. The Association became the touchstone 
by which loyalty to the colonies, or loyalty to the king, w^t.s 
determined. Those whose loyalty to the king forbade their 
submission to the new regulations now felt the coercive powder 
of committees, even to the extent of virtual trial, imprisonment 
or banishment. Local bodies, acting under general regula- 
tions of Congress, and all revolutionary in character, accom- 
plished these results and tlius laid the foundation of the new 
governments. From this action the First (Continental Congress 
derived its chief significance. 

56, The line of policy thu.s indicated was not such as wwild 
conciliate the home government, though it is doubtful if at 
that time anything short of an acknowledgment of the principle 
of the Declaratory Act would have been effect ive. All measures 
of congre.s.ses and committees, everything whit'h did not emanate 
from the assemblies and come through legal (channels, savoured 
of sedition and was little likely to secure a hearing. The As.so- 
^tion, with its threats and coercive spirit, and depen^ng as 
it did upon extra-legal bodies for enforcement, was a direct 
blow^ at the commercial system of the empire and could scarcely 
help provoking retaliation. When the Congress adjourned, 
some of its members predicted war. In New England the im- 
pression that war was inevitable was widespread. In Massa- 
chusetts a provincial congiess was at once organized, which 
assumed the reins of government and began to prepare for defence. 

A committee of safety was chosen to carry on the work during 
recesses of the Congress. Thomas Gage, the governor, began 
fortifying Boston, while he looked about for opportunities to 
seize military stores which the colonists were accumulating. 
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The raising of voluntary militia companies was soon begun in 
Virginia, in South Carolina, as earlier in Boston and New 
York, a quantity of tea was now actually de.siroyed, and a 
general committee assumed practical control of the province. 
From New York City and Philadelphia as centres the process 
of revolutionizing the two most conservative provinces was 
carried on. When parliament met, at the close (^f 1774, the 
king and ministers declared that a most daring spirit of resistance 
existed in Massachusetts, which was countenanced by the other 
colonies, where unlawful combinations against the trade of 
Great Britain were already w'idely extended. In these opinions 
the government had the support of the majority in the two 
houses, and in a joint address the rebellion in Massachusetts 
was declared to be a fact. As a conciliatory measure Chatham 
proposed that parliament agree by resolution not to levy any 
tax upon the colonies, but that the Continental Congress be 
required to make a free grant of a perpetual revenue which 
should be fully at the disposition of parliament, the Congress 
fixing the quota which should be paid by each province. But 
the imperialist and mercantilist ideas of Chatham were expressed 
in the further provisions that the system of trade and navigation 
should not be changed and that the army might be lawfully 
kept in any part of the dominions where it was deemed neces.saTy, 
though il should never be used to violate the just rights of the 
people. Edmund Burke, in his great speech on conciliation, 
advociitcd a return to the system of requisitions and did not 
consider a representation of the colonists in parliament as a 
pi.ssibility. But these motions were rejected, and a resolution 
introduced by Lord North was passed. This contained no 
recognition of extra-legal bodies, but provided that when thv 
a.ssembly of any colony should engage to support civil govern- 
ment within the colony and conlribute according to its ability 
to the common defence, the king and parliament would then 
forbear to levy any more taxes on that province except what 
were nece.s.sary for the regulation of trade. The colonies, with 
the exception of New York, North Carolina and Georgia, were 
cxclud(fd from the fisheries, as a counterstroke to the Association. 
North’s resolution proved utterly futile, and the two partie.s 
drifted steadily toward war, though, as Burke never tired of 
asserting, the British government in its military estimates 
made no adeejuate provision for meeting the crisi.*;. 

57. On the Tqih of April 1775 hostilities began in Massa- 
chusetts. They had been narrowly escaped two months before, 
when, on a Sunday, Gage had sent an expedition 
by water to Salem in search of powder. Now, on a 
week-day, a force was sent overland to Concord, cexiagtou * 
20 m. from Boston, to seize or destroy the military 
stores which the colonists had brought together at 
that village, lire minute-men were warned to ^ 
oppose the approaching force, and at Lexington (q-v,), a village 
situated on tire road to Concord, occurred a skirmish in whicli 
the first blood of the American War of Independence was shed. 
The troops marched on to Concord (q,v.) and destroyed such of 
the stores as had not been remov^ or concealed. On their 
return march the>' were pursued by a galling fire from behind 
fences and buildings, and had it not been for the arrival of a 
relieving force the (roinmand would have been destroyed before 
it reached the protection of the British vessels of war at 
Boston. The “ Lexington alarm brought in throngs of militia- 
men from all parts of New England* Officers were appointed 
by the provincial congress of Massachusetts and by similar 
bodies in the other colonies, and immediately the so-called siege 
of Boston began. Cannon, as well as every other form of military 
equipment, were now in great demand. In order to secure a 
supply of the former and at the same time strike a telling blow 
at British authority in the north, Ticonderoga {g.v,) was sur- 
prised and taken on the loth of May. Men from Connecticut, 
Massachusetts, and the New Hampshire Grants (later Vermont) 
co-opeiatcd in this enterprise. It was soon follow^ by a dash 
int®^ Gfthada, by steps which involved New York in the affair, 
andl^the organization of a military force under General Philip 
Schu^r for permanent ser\4ce on the northern frontier. 
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Meantime reinforcements reached Boston, led by Howe, Clinton 
and Burgoyne, and it was resolved to extend the British lines 
by occupying the heights of Dorchester on the south and those 
of Charlestown on the north. The Americans, hearing of this, 
seized Breed’s Hill, overlooking Charlestown, where they 
hastily threw up a redoubt on the night of the i6th of June. 
The British might easily have entrapped them, but instead 
on the next day the American position was assaulted on tlic 
left and carried, though with much difficulty and after a loss | 
to the assailants of more than 1000 men. Such was the battle j 
of Bunker Hill {q*v,)^ one of the most dramatic encounters in 
the war which was then beginning. In connexion with all 
these events the Americans, as in their earlier convention.s 
and manifestoes, claimed to be acting on the defensive. 
But it was not difficult to perceive that, especially in New 
England, this claim only imperfectly concealed an intensely 
aggressive spirit. (For military events t)f the war, .see 
American War of Independence.) 

58. The news of the outbreak of hostilities aroused strong 
feeling throughout the colonies. The Second Continental 
(Congress met under its influence. Its members, however, had 
been chosen and instructed before the dash of arms, and for that 
reason the course which had been worked out for them differed 
only slightily, if at all, from that which had been followed by 
their predecessors. To a certain extent the new body adhered 
to the former course of action. But a state of war now 
existed in New England and on the Canadian border. Troops 
were expected soon to arrive at New York. Reports of these I 
events were thrust upon the attention of Congress at once, and ; 
the provinces involved a.sked for advice as to what course they I 
should pursue. The northern frontier especially demanded i 
attention. As a result of these events in the colonics generally 
the Association was being changed from a .system of co-operation I 
against British trade into a union for purpo.?es of defence. 
This new situation the Congress wa.5 forced to meet. I'his it \ 
did largely by resolutions of advice to the colonies, but also 
by positive orders, Of the former da.ss were the resolutions 
about the procuring of militar}' supplies, the assumption of 
powers of government by the various colonies, and concerning 
defence at New York City, on the northern frontier and, later, 
in the highlands of the Hudson. Of a more decisive* character 
was the appointment of officers for the army, George Washington 
lieing made commaiuler-in-chicf, the prescribing of their pay, 
the issue of continental bills of credit, the issue of articles of 
war, the regulation of trade and of Indian affairs, and the 
establishment of postal communication. As the colonies wen- 
passing through a strong reaction against executive authority, 
SttPomd t,he Congress did its business with the help i)f 
Coaiiaemtai temporary committees and did not seek to establish 
Congnaa. ^ permanent executive. The same was true for u 
time of the congre.sscs and conventions in the different colonies. 

As the movement progressed through 1775 

months of 1776, executive authority in the royal and pro- 
prietary provinces collapsed. The as.semblie^s were either 
dissolved or ceased to meet. The governors, their authority 
gone, retired on board British vessels of war, returned to 
England or, perchance, found themselves prisoners in the hands 
of the revolulioni.sts. This gradual fall of the old governments, 
imperial and colonial, was the revolution on its negative side. 
The rise of the system of congre.sses, conventions and com- 
mittees, deriving thtrir authority from the people, was the 
revolution on its positive side, and foreshadowed the new federal 
sy.stem which was rising on the ruins of the half-federated 
empire. The process in the different colonies was as varied 
as were their social and politica conditions. 

59. In Connecticut and Rhode Island the corporate .system 
of government, which they had inherited from the 1 7th century, 
necessitated no change. The general assemblies always h^ 
been the centres of power, and the leading officials were elective 
for short terms and were s’^bject to the control of the electorate. 

So far as the internal organization of the colonies was concerned 
that was all which the re\’olution demanded. In the two 


proprietary provinces — Pennsylvania and Maryland— the execu- 
tives were not so directly interested and pledged to support 
the imperial government as were those of the royal provinces. 
But Governor Robert Eden of Maryland was so tactful that, 
though the last assembly met in 1774, he was able, with the 
courts, to keep up some form of government there in the name 
of the Crown and proprietor until the early summer of j 776. In 
I Pennsylv;mia the proprietors, though in sympathy with the 
British government, never sought actively to influence events 
in their province. So strong was the conservative spirit there 
that the proprietary assembly even met- though without a 
quorum -as late as September 1776, at the time when the 
convention was completing the first constitution of the state. 
In the royal provinces the prorogation of the legislatures for 

indefinite or prolonged periods caused them early to disappear 

that of Massachusetts in October 1774. The burgesses of 
Virginia last met for bu.sinc.s.s in May 1774. I’hey were pro- 
rogued to several later dates, but the governor was coiimgaaai 
never again able to meet them. The long and im- tbaR^ai 
portant session of Januar>'-March 1775 was the last Oovarm- 
ever held by the New York assembly. In April 1775 *“•"*'*- 
Governor John Martin of North Carolina mi-t the assembly for 
tile last time, and even then the provincial convention was in 
session at the same lime and place and the membership of the 
two bodies was the same. In May 1775 disappeared the assembly 
of Georgia ; in June those of New Hampshire and South (!arolina 
met for the last time. Governor William Franklin was able 
to meet the assembly of New Jersey as late as November, but 
months before that date the provincial convention had practi- 
cally assumed the control of affairs. The royal courts and 
executives continued some form of activity a few months 
longer and then totally vanished. 

60. After Bunker Hill the command at Boston bad been 
transferred from Gage to Sir William Howe. In July Wash- 
ington took command of the colonists and gradually established 
J some degree of order and di.scipline among them. Though the 
! American levies were raw and ever fluctuating in numbers, the 
British never seriously attempted to break through their lints. 
Indeed, it was not the plan of the British to make New England 
the chief seat of war. As early as the 2nd of August 1775 Lord 
Dartmouth wrote to General Gage on “ the obvious advantages 
that would attend the taking pos.session of N(;w York and the 
hazard of the army’s continuing at Boston.” On the 5th of 
September he wrote to Howe that every day’s intelligence 
exhibited this fact in a clearer light. Rhode Island was considered 
I as a convenient naval station, and step.s were soon taken to 
secure possession of it and its surrounding waters. This indicates 
! what wits necessarily the fact, that the British would so plan the 
I war as to secure the maximum of advantage from their fleet. 
This would give them an ea.sy command of the entire coast, 

! and enable them to secure a foothold at strategic centres?. 
Hence it was that, though the arrival of a fresh .supply of 
cannon enabled Washington to fortify Dorchester 1 blights, 
this simply enabled him to hasten a proce.ss for' which Howe 
had long been preparing. The evacuation occurred Bymeumtiam 
on the 17th of March 1776, and the British force 
withdrew temporarily to Halifax. Meantime the 
bold expeditions of Arnold and Montgomery against agmlaai 
Canada — suggesting the joint efforts of the French Canada. 
wars — had met with only a partial success. Montreal 
had been occupied, but the as.sault upon Quebec had failed. 
A small American force awaited the return of spring in 
Canada, in order that they might renew the struggle for iliat 
colony. 

i 6t. The view, as it was now repeatedly expressed by king and 
parliament, was that the colonists were in open rebellion. 
North’s offer of conciliation was peremptorily rejected by Con- 
gress. The acts of parliament were being openly resisted, and 
Congress in its manifestoes had ignored the two houses. There- 
fore the British government stood committed to coercion. That 
was the meaning of the legislation of the winter of 1776 — the 
prohibition of trade v/ith the rebellious colonies, the increase 
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of the estimates for the army and navy, the employment of 
German auxiliaries for service in America. Preparations were 
made to send a large military and naval force against the colo- 
nics the following season, and, that it should operate in part 
against the insurgents in New York and the southern colonics 
and in part through Canada, New England was no longer to 
be the direct object of attack. The Howes, as comiriandcrs of 
llic royal army and navy, were appointed coiriniissi oners to 
grant assurance of peace and pardon and the repeal of th(‘ 
obnoxious acts, provided submission was and yome way 

could be found by parliament in v/hich an imperial revenue for 
purposes of defence could be secured from the colonics. Military 
«»pcrations, meanwhile, should be directed against points of 
least resistance, and in that way, if possible, the union of the 
colonics should be liroken. The trend of British policy indicated 
that an invasion from Canada might be attempted and the effort 
be made to hold ('harleston, Philadelphia, and especially New 
York as strategic points on the coast. 

62. The course of events in the colonies by which this situation 
was met was the erection of a system of feeble defences about 
New York and the removal thither of the army of about 9000 
men in the spring of 1776 ; the fitting out of privateers to prey 
on British commerce and of a few small armed vessels by the 
colonics and the general government to watch the coast and 
procure supplies; the disarming of loyalists; the opening of 
American ports to the trade of all peoples who were not subject 
to the Britisli ( rown ; and the tentative opening of relations with 
France. As the result of a combination of ill luck, bad manage- 
ment and American energy tfie British suffered a repulse at 
Charleston, South Carolina, in June, which wiis analogous to 
the affa'r of the year before at Bunker Hill, and which necessi- 
tated a postponement of their plans in the South. The Congress 
and the various revolutionary bodies in the colonics were forced 
to carry on war upon a constantly increasing scale. They had to 
axsume powers of government and gradually to perfect their or- 
ganization for the purpose. Committees in Congress became more 
permanent. Conditions approximating to those which existed 
the year before in New England extended through the colonics 
generally. On the 15th of May 1776, as the result of various 
earlier applications on the subject, and especially of one from 
certain Whig.s in New York, the Congress recommended to the 
assemblies and conventions of the colonies where no government 
sufficient to the exigencies of their affairs had been established, 

*• to adopt such government as shall, in the opinion of the 
repre.scntativcs of the people, best conduce to the happiness of 
their constituents in particular and of America in general.’' 
1’he preamble to this resolution set forth as facts the statements 
that the colonies had been excluded from the protection of the 
Crown, that no answer had been given to their petition.s for 
redress, and that the whole force of the kingdom was to be used 
for their destruction, and therefore that it was no longer reason- 
able or honest for the colonists to take the oaths or affirmations 
necessary for the support of government under the Crown. 
OfgMuiMa- Though the preamble was warmly debated, it was 
rfioewsijie adopted. And this act marlced a turning-point, for 
Oovm- progress of events from that time to the declara- 

Ded!u 4 iioA independence was rapid and decisi>T. The 

colonies— now becoming states— one after another, 
ppndcacf, in response to letters from Philadelphia, empowered 
their delegates to concur in declaring independence. On the 
7th of June R. H. Lee of Virmnia introduced in Congress a 
re.solution that these United Colonies are and of right ought 
to be free and independent states,” that it w»^s expedient forth- 
with to take effectual measures for securing foreign allies, and 
tliat a plan of confederation should be formed. John Dickinson 
and otliers, speaking for^lhe Middle Colonies, argued that the 
order of procedure shoi^d be reversed. But John Adams 
and the more aggressive party insisted that the proposed declara- 
1 ion would simply state the facts and would open the way for 
foreign rlliances; that it was useless to wait for unanimity. The 
debate showed t hat the delegates from the Mi die Colonics and 
South Carolina could not act, and so the decision was postponed 
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for three weeks. In the interval steps were taken to draft a plan 
of treaties and articles of confederation, A board of war and 
ordnance, ihe earlie.st germ of an executive department, was also 
created by Congrc.ss. At the end of the three weeks the dele- 
gates from all the colonies except Georgia, South Carolina and 
New York had received instructions favourable to independence. 
I’he two former left their delegates free, and under the inliuence 
of the British attack on Charleston they voted for independence. 
News had just come that Howe had landed with a large force 
at Sandy Hook — as events proved, it was an admirably equipped 
army of 30,000 men , supported by a fleet. Under the impression 
of these stirring events Dickinson and his leading supporters 
ceased their opposition, and the Declaration, substantially in the 
form given to it by Thomas Jefferson, was agreed to (July 4, 
1776), only three adver.se votes being cast. The delegates from 
New York took no part, but a few days later the act was 
approved by the convention of that state. The signing of the 
document by the members took place at a later time. Thus 
triumphed the tend('ncies toward self-government which had 
been predominant in the continental colonies from the first, and 
which the system of imperial control had only superficially 
modified and restrained. But the most sir:nificant part 
of ihe document for the future was the preamble, in which 
the democratic aspirations of the new nation were set 
forth, the .spirit to w^hich Thomas Paine had just made so 
powerful an appeal in his Common Sense, Governments, it was 
said, derK^ their just powers from the consent of the governed, 
and when any system becomes destructive of these ends it is the 
right of the people to abolish it and to institute a new govern- 
ment, establishing it upon such principles and under such forms 
as seem most likely to effect their safety and happiness. (See 
Independence, Declaration of.) 

E.— r/ip Struggle io Maintain Independence y 1 776-1 T 83. 

63. Viewed from one standpoint, the declaration of indepen- 
dence was apparently an act of the utmost recklessness. The 
people were by no means a unit in its suj>j)ort, and in several of 
the states widespread indifference to it, or active sympathy with 
the British, prevailed. In New York, South Carolina and 
Georgia a condition of civil war came sooner or later to exist. 
The United States, as yet, had no international status, and it 
would seem that that must be secured, if at all, by a series of 
victories which would ensure independence. But how cDuld 
these be won against the greatest naval power on the globe, 
supported by veteran armies of continental and British troops 
The colonies had no money ; the few vessels which, as a collective 
body, the>' did send out, were more like privateers than anything 
else. Their army was an undisciplined throng of militiamen, 
serving on short enlistments, without organized commissariat, 
and for the most part under inexperienced officers. Its numbers, 
too, were far inferior to those of the British. Taxation by the 
Continental Congress for the support of the war Pinmneti 
was not among the possibilities of the case. The Wtmkanm 
colonies were struggling against taxation by one 
imperial body, and it was not likely that they would AmJricaa 
submit to similar impositions at the hands of another. OnTmi 
The Congress, moreover , as has truly been said, was Oovermmamt. 
little more than a general committee or interstate council of 
safety, and had to proceed largely by way of advice. A strong 
tendency also toward the provision for immediate needs by the 
issue of hills of credit had been inherited from the period of the 
French wars, and resort was again liad to that device. The 
battle of Bunker Hill had been immediately followed by an 
order of Congress for the issue of $2,000.0^ in that form of 
currency. Issues followed in rapidly increasing amounts, until 
by the close of 1779 $241,000,000 had been authorized. The 
states put out nearly as much ( $209,000,000), Virginia and the 
two Carolinas issuing the largest amounts. All that Congress 
could do to secure the redemption of its issues was to recommend 
to the states to provide the means therefor; but this they failed 
to do, or even to provide for the redemption of their own issues. 
The continental paper money depreciated until it became 
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worthless^ as to a large e^tftent did that of the states also. The 
states decreed it to be legal tender, and dire threats were uttered 
against those who refused to receive the bills; but a:ll to no 
purpose. The Congress also tried to induce the states to tax 
themselves for the general cause and was forced to rely on 
requisitions for the purpose. The colonies had insisted that 
the system of requisitions was good enough for the mother 
country, but when applied by Congress it proved as complete 
a failure as when resorted to b>’ the (’rown. The revolution 
was therefore never financed. It early became necessar}' to 
resort to loans and that chiefly from foreign sources. It 
was therefore an absolute necessity that the colonies should 
secure international recognition and status. Then loans were 
obtained from the governments of France and Spain and 
from private bankers in Holland to the amount of about 
$7,830,000, 

64. The collapse of royal government left the colonies 
in a chaotic state. The old institutions had disappeared and 
new ones could not be immediately developed to take their 
place. But the institutions of local government, the town and 
county systems, were left intact, and upon these as a basis the 
new fabrics were erected. It was therefore easier to construct 
the governments of the states than to define and develop the 
general government. At first little else was intended than that 
the Congress should be the mouthpiece of the patriot party. It 
jjroceeded mainly by way of recommendation, and looked to the 
states, lather than to itself, as the ultimate sources of authority. 
Upon them it d<pencled for the execution of its measures. 
The common will, as well as enactment, was lacking which would 
have given the force of positive law to the measures of Congress. 
As the war proceeded the stat(‘s grew jealous of the central 
body and tried to prevent appeals to it from the state courts 
in prize cases. Under the pressure of war, moreover, the enthu- 
siasm, which had been strong at the outset, declined, and it became 
in(?reasingly difficult to secure co-operation or .sacTrfice toward 
any general enterprise. At the same time, war devolved upon 
(’ongress an enormous burden of work. It was forced to devise 
general policies and provide for their execution, and also to 
attend to an infinite number of administrative details. This was 
due not only to the exigencies of the time, l)ut to the fact that 
no general executive was developed. As was characteristic 
not only of this revolution, but of all other.s, the committee 
system underwent an enormous development. ^'The whole 
congress,** wrote John Adams, ** is taken up, almost, in different 
committees, from seven to ten in the morning. From ten to four 
or sometimes five we are in congress, and from six to ten in com 
mittees again.** ** Out of a number of members,** writes another, 

“ that varied from ten dozen to five score, there were appointed 
committees for a hundred varying purposes.** Upon its 
president and secretary the Congress was hmced to depend not 
a little for the diligence and ability which was requisite to keej) 
the machine going. But as the war progressed most of the able 
members were drawn off into the army, into diplomatic service 
or into official service in the states. Sectional and state 
jealousies also developed and became intense. By many the 
New Englanders were regarded with aversion, and members 
from that section looked with dislike upon the aristocrats 
from the South. A.s the Congress voted by states the smaller 
commonwealths were often moved by jealousy of their larger 
rivals to thwart important measures. But, above all, the con- 
duct of the war and foreign relations occasioned infinite jealousicr 
and cabals, while many of the most important measures seemed 
lo meet with downright indifference. Washington*s corre- 
pondence abounds in evidence of these facts, while it is well 
I n >wn that he was the object against whom one of the cabals 
< f the time was directed. Benjamin Franklin was the object of 
somewhat similar jealousies. But, as time pa.ssed, rudimentary 
executive departments, beginning with the board of war and the 
postmaster-general, were developed, and some advance was made 
toward a working and permanent sy.stem. In 1781 the offices 
of foreign secretary, superintendent of finance, secretaiy of war ^ 
and secretary of marine were created. ^ \ 
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65. For a time, and indeed during most of the struggle, Uie 
course of the land war seemed to justify these criticisms and 
gloomy fe^. Until its very close the campaign of 1776, from 
the American standpoint, was i\ dismal failure. The battle of 
Long Island was lost by the Americans and, ao at Bunker Hill, 
it would have been quite possible for the British to have captured 
the entire force which opposed Uiem on Long Island. Howe 
compelled Washington to evtuniate New York City. On the 
16th of November the practical abandonment of the 

slate of New’ York by the main army was ni'cessitatcd . 
by the capture of Fort Washington. Earlier in the 
year the Americans had been compelled to retire from Canada, 
while the Tories in northern New York were contributing 
valuable aid to the British. 

66. But there was unotlier side to tte picture, and already 
certain faint outlines of it might be Gtscerned. The British 
commander was proceeding slowiy, everiact:ording to cstablislied 
European methods. At almost every step he was failing to 
seize the advantages that were w'itliin his reach, while Wash- 
ington was learning to play a losing g.inu! with consummate 
patience and tact. AlthougIPhc was constantly trying to rouse 
Congress and the .states to more vigorous action, he showed no 
disposition to break with tlie civil power. Already, too, the 
physical obstacles arising from the wooded and broken character 
of the country, and from the extremely poor meaas of com- 
munication, were becoming apparent to the British; while the 
Americans always had the alternative, if too hard pressed, of 
withdrawing beyond the mountains. After Washington had 
crossed tlie Delaware, Howe, instead of seizing Philadelphia 
and driving (\)ngress and the American army to some remote 
places of refuge, as he might have done, prepared for winter 
quarters. Wasliington seized the opportunity to return across 
the Delaware and .surprise the British outposts at Trenton and 
Princeton, just at Uie dose of the year, and thus secured a sale 
post of observation for the winter at Morristown. Confidence! 
wa.s to an extent restored, the larger part of New Jersey wa.s 
regained, and many loyalists were compelled to tak<j the oath of 
allegiance. Howe's plan for the next campaign involved the 
strcngth(!ning of his army by large reinforcements from home 
and by all the men whr) could be spared from Canada. With 
this force he proposed to capture Philadelphia and thereby to 
bring the War of Independence to an end in Pennsylvania, New 
Jersey and New York. New England and the stales fartlier 
south could then be dciilt witli in detail. But Howe was over- 
ruled by Lord George Germain, the colonial secretary, whose 
plan included an invasion from Canada, in which Torie.s and 
Indians should share, while Howe should advance up the 
Hudson and meet the northern forces at Albany. If ihU 
ambitious scheme should .succeed, the British would occupy 
the valley of the Hudson and New England would be cut off 
from the rest of the colonics. General Burgoyne wa.s appointed 
to command tlie northern expedition. But the failure of the 
plan was almost ensured from the outset by negdect on the part 
of British officials to instruct General Howe as to his part in its 
execution, while Burgoyne wa.s forced to surrender near Sara- 
toga on the 17th of October. Meanwhile, Howe, who liad long 
waited for instructions raspecting the northern expedition, was 
finally informed that he might undertake the Pennsylvania 
campaign, but with the hope that at its clo.se he would .still 
be able to march up the Hudson. Thereupon, embarking his 
army, Howe sailed for Chesapeake Bay, at the head of which 
he landed and advanced towards Philadelphia. Watihinglon’s 
army opposed his march at the Brandywine (C!had*s Ford;, but 
was defeated (Sept, ii, 1777) and forced to retire beyond Pliila 
dclphia. The British then entered the city (Sept. 26) and 
the Congress withdrew to Lancoister, and later to Yf)rk, in the 
interior of Pennsylvania. The British fleet had in the meantime 
arrived in Dclaw'are Bay, and, after a prolonged and brave 
defence, had captured Forts Mercer and Mifflin. When the 
winter began the Delaware, as well as lower New York and 
Rhode Island, was in the possession of the British. With the 
fragments of an army Washington retired to Valley Forge 
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67. But the influence of Burgoyne’s surrender in Europe I 
was to prove a turning-point in the war. Since 1763 a strong I 
sentiment at the French court had been favourable to a resump- 
tion of war with Great Britain. An opportunity was now pre- 
sented by the colonial revolt. In November 1775 the Congress 
created a committee of secret corre.spondence, wliich, in April 
1777, was developed into a committee of foreign affairs, and tliis 
continued until 1781, when the office of foreign secretary was 
established. To Congress, and to the members who were 
serving on its secret committee, the possible attitude of France 
was known from an early date. The necessity of securing 
supplies and loans from Europe was also imperative, though 
the United States had nothing to pledge in repayment except 
the future products of her soil. In February 1776 Silas Deane 
(q.v») was sent to Paris, ostensibly as a business agent, and with 
the connivance of the French government supplies were sent to 
America and American vessels were received into French ports. 
Soon American privateer were bringing their prizes into French 
harbours, and British commerce began to suffer from these 
attacks. On the French side Beaumarchais and others actively 
co-operated in this. In the autumn of 1776 Congress appointed 
three commissioners to France, and resolved that Spain, Prussia, 
Austria and other European states should be approached with 
a view to securing recognition and aid. In December 1776 
Franklin, who, with Deane and Arthur Lee, had been appointed 
(commissioner to France, arrived ai Paris, bringing with him 
proposals for treaties of commerce and alliance. But, though 
the attitude of the French court toward the Americans was 
friendly, and though it continued to send secret aid, and to 
exert a favourable influence upon Spain, yet it could not be 
Pnneh- induced to abandon its outward appearance of 
Am»ricma neutrality until after the news of Burgoyne’s 
AiNmnc§, surrender arrived. Then the real purpose of the 
French government was revealed. On the 6th of February 
1778 the treaties were signed, and in the following summer war 
between France and England began. I'he influence of France 
under the Family Compact was also persistently used to 
luring Spain into the alliance. The latter was naturally 
hostile to England, but her aversion to colonial revolts and her 
desire to substitute mediation for war kept her from declaring 
j'gainsi England until April 1779. In October 1779 Henry 
J-aurens (g.v.) was ele(!ted minister to the Netherlands, and 
sailed for Europe, taking with him a plan of a commercial treaty. 
But Laurens and his papers were captured by the British at 
s(^a, and partly by that event the Netherlands were forced into 
war with England. With the other slates of northern Europe 
they undertook to defend the interests of neutrals against the 
arrogant enforcement by Great Britain of the rights of search 
at sea, Thus the conflict expanded into a commercial and 
naval war. Great Britain being confronted by the larger part 
of Europe. 

68. The conclusion of the treaty of alliance by France was 
immediately followed by the equipment of a fleet; under the 
c^omte d’Kstaing, which sailed from Toulon in April 1778, having 
on board M. Conrad Alexandre G6rard de Rajmeval, who had 
been accredited as minister to the United States, and Silas Deane, 
who was returning to report to C ongress, Sir Henry Clinton had 
now succeeded Ilowe in command of the British army. The 
certainty that a French fleet would soon appear in American 
waters made it necessary for the British to evacuate Philadelphia 
and return to a point on the coast where the army could be in 
easy communication with the fleet. This fact shows how the 
French alliance had changed the nature of the war. It now 
became to a large extent a contest between the two navies, the 
principal evolutions of which occurred in West Indian and 
European seas. (See American War of Independence.) In the 
north the British now relati\'cly neglected the land war, and 
refrained from sending such forces to the eastern coast as had 
supported Howe in 1776. The Americans, on the other hand, 
had a naval force upon which they relied, in the hope that 
the blockade of their coasts might be raised and trade routes 
opened more freely. On the evacuation of Philadelphia in June 
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Washington’s arm}- pursued the British as they retired toward 
New York, and the indecisive battle of Monmouth was fought on 
the 28th of June. It did not prevent Clinton from reaching New 
York, and that city continued to be the (’entre of Biitish power 
and operations in the north until the close of the war. The 
Congress returned to Philadelphia, where Gerard was received, 
and where he was soon exercising an influence favourable to the 
policies of Washington and opposed to the clique of which 
General Horatio Gates was the leader. Washington’s army came 
gradually to occupy a line of forts, of which West Point in the 
highlands of the Hudson was the citadel. From there as a centre 
it was possible to communicate with Newport on the cast and 
with the Delaware region on the south, and at the same time to 
prevent the British from gaining access to the interior of the 
country. Though the fleet of D’Estaing carried a heavier 
equipment of cannon than did that of Admiral Howe, the 
French commander did not choose to risk an attack on 
New York, but passed eastward to Newport. Howe followed 
him, while Washington and his generals planned active co- 
operation with the new allies by land. liut a sudden storm 
.so dispersed and injured the fleets that the French admiral 
retired to Boston for repairs and later sailed for the West 
Indies. 

69. While the war and foreign relations were thus developing, 
the states were organizing their governments and Congress 
was beginning to consider articles of confederation 
between the states. In this way an effort was made 
to gather up and make permanent the positive 
results of the revolution. As under the chartered and royal 
governments of the colonial period the source of political 
authority had been the Crown, now by a necessary reaction this 
was sought in the people. This principle had been stated in the 
Declaration of Independence, and had been implied throughout 
the earlier controversy and in mucli of the history of the colonies 
as wxll. The colonies had insisted on a more precise definition of 
the powers of government; they had opposed parliament because 
its powers were undefined and therefore dangerous. Following 
these ideas, the states now described their institutions of govern- 
ment and (lefined their powers by means of written constitutions. 
These were formulated by the provincial congresses— which 
had now become the legislatures — or, as they came to insist upon 
a more specific expression of the popular will, by conventions 
chosen for the purpose by the electors. Connecticut and Rhode 
Island retained their colonial charters. In the earlier days of 
hasty and temporary devices, the constitutions, lik(^ statutes, 
had been promulgated by the legislatures which formed them 
and had been put into force by their authority alone. But 
as time passed and more permanent arrangements became 
necessary an express popular approval of the instruments was 
insisted upon and w'as obtained before they were put into 
force. The establishment of state governments in this way 
began before the issue of the Declaration of Independence. 
It was actively continued during 1776 and the early months 
of the following year, by which time all of the states had 
secured at least a temporary constitution. South Carolina and 
New Hampshire revived theirs before the close of the war. Massa- 
chusetts did not secure a constitution which suited her until 
1 780, but then her procedure corresponded in all particulars with 
what was to be later American practice in such matters. Of the 
constitutions of the revolutionary period the two most striking 
features were the bills of rights and the provisions which were 
made concerning the executives and their relations to the legis- 
latures. The men of that generation were jealous of govern- 
ment. They insisted upon individual rights, not as acquired and 
l^aranteed "by the state, but as original, natural and inhering 
in time prior to all governments. Governments were instituted 
for the common benefit, protection and security. Officials 
were trustees and were accountable to the people. There should 
be no hereditary title to office or power. There should be no 
titles of nobility, and in Virginia the system of entails was swept 
away. Monopolies were declared to be inconsistent with the 
spirit of a free state. The doctrine that it w^as unlawful to resist 
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arbitrary power was declared to be absurd. F reedom of the press 
and of conscience was asserted, and no obstacles to fair and 
speedy jury trials were to be tolerated. Elections should be free 
and frequent, and a preference was expressed for short terms of 
office. The legislature was universally regarded as the most 
important department of government. Although the principle of 
the separation of powers was recognized, in eight states provision 
was made tliat the executives should be elected by the legis- 
latures, eleven withheld from them the veto, and the states 
generally provided for a council to advise them. So manifold 
and important, however, were the restritlions on suffrage that 
the states were as yet far from being democracies. On the 
other hand, many wild and impractical ideas were cherished, 
and there were anarchic tendencies, which were revealed soon 
after the war and still later, under the influcnc’e of the French 
Revolution. 

70. The first draft of the Articles of Confederation between 
the states was prepared by John Dickinson in the early summer 
The Aftieien ^ 77 ^ reported. The report was debated 

otCott" for some weeks after the issue of the Declaration of 
federmtion. Independence. Owing to the pressure of war it was 
then laid aside until the autumn of 1777. By that time the 
leeling in favour of state sovereignty had so increased that 
the impossibility of securing assent to the articles in any form 
had begun to be feared. But the document was completed 
and submitted to the states in November 1777, when all were 
encouraged by the news of Biirgoynt?\s surrender. The sy.stcm 
for whi('h provision was made in this document was a “ con- 
federacy," or “ firm league of friendship ’’ between the states, 
for their common defence, sccuril)' and general welfare. The 
( ongress was to be continued, and was to consist of delegates 
annually appointed by the legislature of each state and paid by 
their states. No attempt was made to create an execaitive lor 
the confederac)’, though authority was given to Congntss to 
appoint a council of state which should manage general alTairs, 
especially during recesses of Congress. To (!ongr(‘ss variou.s 
general powers w’(tc entrusted, (is deciding on j)cuce and 
war and superin lending the conduct of the same, building 
a navy, controlling diplomatic relations, coining money and 
emitting bills of credit, establishing post oll'ices, regulating 
Indian trade, adjusting boundary disputes between the states. 
I’he financial powers (intrusted to Congress included those of 
borrowing money and deLermining necessary expenditures, 
but not the power to tax. F or supplies the general government 
had to def)end on requisitions from the slates. The same 
sy.stcm also had to suffice for ihe raising and equipment of 
troops, ( ongress could not make its laws or orders effective 
in any matter of importance. Thi.s was simply a continuation 
of the policy under which the revolution was being conducted. 
The Americans had thought that the military and financial 
concerns ot the British Empire could be managed under a sy.stem 
of re(juisitions, and now they were bent upon trying it in their 
own imperial relations. The control of trade w as also practically 
left with the states, the Americans in this matter failing to live 
up to the requirements of the British system. The predomi- 
nance of the states was further ensured by the provision that no 
votes, except those for daily adjournment, could be carried with- 
out the assent of a majority of all the states, and no important 
measure without the consent of nine states. But a common 
citizenship was declared to exist, and Congress received authority 
lO establish a court of appeal which might pass finally on all 
(!isputes between states. Taken as a whole, the Articles of f’on- 
fe deration would bear favourable comparison with other .scheme.s 
of their kind, and they fairly represented the stage of deveUrp- 
ment to which the American states had then attained. The 
defects which existed in th(*m w'ere reflections of the immaturity, 
political and social, w’l)i‘th had alwa>'s been apparent in the 
Americans as colonists and which wa.s to characterize them as a 
nation for generations to come. 

71. We have seen that, on the whole, the attitude of Great 
Britain, after the peace cf 1763, was not favourable to the . 
colonization of the Mississippi valley. To the colonists the 


681 

Quebec Act gained in offensiveness by seeming to imply that 
it was intended to exclude them from the West. But all 
such plans were swept awa>' by the outbreak of the War of 
Independence. Already, before the beginning of 
hostilities, emigrants had begun to flock across the ^ 
mountains. Plan.s were on foot for the establishment of 
a number of ('ommonwealths, or proprietary provinces, as 
the case inight be. Vandalia was planned in western V' irginia, 
Watauga in wcistorn North Carolina. I>anicl Boone and his 
associate.s pushed farther west into the Kentucky region, and 
there it was propo.sed to establish the commonwealth of Tran* 
sylvania. Other similar projects were started, all ref)eating in 
one form or anotlier the political methods which were used when 
the seaboard colonies were first settled, 'i’he backwoodsmen who 
managed these enterprises were c.xtremc individualists, believed 
in the propriety of resistance to goveirnments, and wore in full 
sympathy with the War of Independence. 'They desired to 
escape to the free land and life of the West and be rid of the quit- 
rents and other badges of dependence whic'h still lingered in the 
East, 'riie .states which had claims in the West opposed the 
founding of independent settlements there and, if po.ssiblc, 
induced the .settlers in be content with the status of counties 
w’ithin some one of the eastern states. After the beginning of the 
War of Independence, tlic British from Detroit ini‘it(^d Indian 
raids for the purpose of destroying or driving out, the settlers, 
especially in Kentucky. These provoked the expeditions of 
(jeorge Rogers ('lark ((/.v,), in i77(S and 1779. With a 
force of Virginians he seized Kaskaskia and lul(‘r, after a long 
march, captured Vincennes and compelled (tencral Henry 
Hamilton, who had (uanc with a relief force from Detroit, 
to surrender. 'I’liis secured to the Americans a permanent 
hold upon the north-west. But Spain, after she entered upon 
the war, was determined, if possible, to wrest the valley of the 
Mississippi from the British and to keep all, or the larger fxiri ol 
it, for herself. 'J’o that end, operating from New Orleans, i)or 
troops took posscission of Nalduiz, and other posts on the lower 
Mi.ssi.ssippi, and occupied Mobile and Pensacola. 'J'hcse events 
prevented the possibility of the expulsion of the; Ameri(.:uns from 
the West, hut devolved upon their repre.sentatives at Paris tlie 
nccc.s.sity of engaging in a diplomatic cont(*.st against Spain for 
the purpose of .sec uring the Mississippi a.s the western l)oundary 
of the United States. But meanwhile the occupation of the 
We.st by Americans had a notable influence upon the ratification 
of the Arti(’les of (Confederation. 

72. Within the confederacy a fundamental line of cleavage 
was that between the large and small states. Jt was jcal(jii.sy 
on the part of the latter, their fear l(*st they might ^fficieaot 
be ab.sorl)ecl by theii’ larger neighbours, which had conMerm- 
ncce.ssitated the adoption ( f the plan that in the tloaRmU- 
Congress the delegates should vote by states. When 

the articles were refeircid to tlic stales f(jr ratification, the 
difficulty reappeared. Massachusetts, ('onnecticut and New 
York, with Virginia iind the three states to the south of it, had 
large claims to territory between the Aiipalachians and the 
Mi.s.sis.sii)pi. N(*w Hampshire, Rhode Island, New jersey, 
Delaware and Maryland, which were witlajut hope of westward 
extension, hesitated to enter the Confederacy, if the large states 
were to l)c still further increased by additions to their areas of 
vast stretches (;f western country. They insisted that before 
ratification the states which had claims to western lands should 
surrender the.se for the common IxTicfit of the United States. 
Maryland insisted upon this until, in the end, the cause of 
state equality and of nationalit)' triumphed. (Congress declared 
that the ceded lands should be formed into states, which 
should become members of the union with the same rights as 
other .states. When, in 1781, this course of action had 
become possible, Maryland ratified the articl(.‘s and they 
came into effect. 'I’he i)0ssibility of the expansion of the 
United States through the development of territories was thus 
ensured. 

73. So far as the North American continent was concerned, 
the character of the last stage of the struggle with Great Britain 
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ms (ktermined by the fact that the British resolved to transfer 
the main seat of war to the southern states, in the hope 
that Georgia and South Orolina might be detached from the 
Union, Ax the close of 1778 Savannah was captured. In 

September 1779 D‘Estaing returned and assaulted 

Savannah, but, failing to capture it, sailed for ’France. 

****** In 1780 Clinton sailed from New York, besieged 
Charleston with a force much superior to that of Lim;oIn, and 
captured it (May 12), State government in S(julh (krolina 
ceased. But the chance of dcta(dung those states from the 
Union and of bringing the war in that region to an end was finally 
lost by the British. This was chiefly due to an order which 
recalled the paroles of many of those who had surrendered at 
Charleston and required that they should perform militar}' 
s(irvicc under the British. The attempt to enforce this order, 
v'iih the barbarities of Colonel Banastre I'arleton and certain 
Tory bands, f)rovoked a bloody partisan conflict in the up|)er 
districts, especially of South Carolina, which contributed more 
than any other cause to turn the scale against the British in 
the remote south. By the winter of 1781 th(ty were forced 
hack to Charleston and Savannah. (See American War or 
Independenct.) 

74. During the summer of 1780 Washington was prevented 
from accomplishing anj^thing in the north by the demoralized 
condition of the finances and by the decline of public spirit. 
]t was very difficult to secure n^Tuils or supplies. "Die pay of 
the troops had fallen so into arrears that some of them had 
already begun mutiny. A second PYench squadron and military 
force, under De IVrnay and Rochamb(;au, landed at Newport, 
but they were at onex* shut up theTC by the British. (Clinton and 
Cornwallis were now j>laiining that the latter, lunging put down 
resistance in the remote south, should march through North 
Carolinfi and Virginia to Baltimore and Philadelphia and that 
a junction of the two British forces should he effected whi(!h, it 
was believed, w'ould complete the ruin of the American cause. 
This, too, was the period of Arnold’s treason and the death of 
Andr6. But the turn of the tide in favour of the Americans 
began wMth the partisan warfare in South Carolina, which 
delayed the northward inarch of Cornwallis, who retired to 

Wilmington and thence marched north with a small 
or iowa, Virginia, and in July retired 10 Yorktown, 

in the peninsula of Virginia. Washington and Rochambean had 
meantime been jilanning a joint move against the British at New 
York, or possibly in Virginia, and a letter was sent to l)c Grass<*, 
the French admiral in the West Indies, suggesting his Cvi-opera- 
tion. De Grasse replied that he would sail for the Chesapeake, 
'riiis confirmed Washington and Rochambeau in the opinion 
that they should march at once for Virginia and, after junction 
with the force of Lafayette, co-operate with De Grasse against 
Cornwallis. By well-timed movements the forces >vere brought 
together before Yorktown (q.v,), and Cornwallis was forct^i to 
sinrender on the TOth of October 1781. 

75. As the effect of this event was to drive Lord North from 
power in England, it proved to be the last important operation 

of the war in America. The king was compelled 

to give way. Rockingham was called into office 

at the head of a cabinet which considered the 
recognition of American independence to be indispensable, 
riie negotiations fell into the hands of Shelburne, the friend 
of Franklin and disciple of Adam Smith. Richard Oswald 
was the leading Britisih agent, while Franklin, Jay, John Adams 
and Henry l.aurens were the American negotiators. From the 
first the acknowledgment of independence, the settlement ()f the 
lx)undiiries and the freedom of fishing were insisted on as neccs.sary 
terms by the Americans. Free tximmercial intercourse and the 
cession of Canada to the United States, partly in payment of 
war claims and partly to create a fund for tlie compensation of 
loyalists, were also put forward as advisable conditions of peace. 
The first three points were early conceded by the British. They 
also agreed to restrict Canada to its ancient limits. But discus- 
sions later arose over the right ^to diy fish on the British coasts, 
(n'etthe payment of debts due to British subjects prior to the war. 
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and over the compensation of the loyalists. Adams vigoax)UsJy 
insisted upon the right to dry and cure fish on British coasts, and 
finally this concession was secured. Franklin w^s opposed to the 
demands of the loyalists, and they had to be content with a futile 
recommendation by Congress to the states that their claims should 
be adjusted. It was also agreed that creditors on either side 
should meet with no lawful impediment to the collection of their 
debts. Both France and Spain considered the claims of th( 
Americans to be excessive, and were not inclined to yield to them. 
But the Americans negotiated directly with the British and the 
articles were signed without consultation with the French 
government. This course was offensive to Vergemies, but it 
was insisted upon as necessary, especially by Jay and Adams, 
while the diplomatic skill of Franklin prevented a breach with 
France. Peace was formally ratified on the 3rd of September 

76. The AmtTican army was now disbanded. Since the close 
of active military operations both officers and men had lieen 
striving to secure their pay, which was hopelessly in arrears. 
Gongress had voted half-pay to the officers for life, and many had 
agreed to aexsept a commutation of this in the form of full pay 
for a (rertain numlxT of yi^ars. Certificates for these amounts 
were issued. But in this, as in other cases, it was found impos- 
sible to procure the money for the purpose from the states. 
Parts of the army repeatedly mutinied, and it W'as onl\' the 
influence of W ashington which prevented a general outbreak 
against Congress and tin? civil government. When the disband- 
ment was finally effcct(?d the' officers found their certificates 
depreciated in value and the stales indisposed to honour them. 
Tliey conseqiKmtly recuiivcd only a small pari of their due, and 
the priv<itcs siiarcely anything. 'Phis deplorable result was due 
in part to poverty, but (luile as miu'h to bad faith. The country 
was left in a most demoralized (‘ondition, the result of the long 
war and the gt^neral collapse of public and private credit whiirb 
had ac<‘ompani(*d it. It should not be forgotten that the conflict 
had taken to a considerable extent the form of a civil war. In 
many of the states Loyalist.^ and Whigs had been arrayed against 
one another, and had been more or less fully incorporated with 
the two contending armi(\s. In general the I-oyalists showed less 
capa('ity for (‘ombined action than did their opponents, and in 
the end they were everywhere defeated, 'fhe real tragedy of the 
conflict will be found, not in the defeat of the British, but in the 
ruin of the Loyalists. It was amunpaniecl hy wholesale confisca- 
tions of j)roperty in many quarters, and hy the permanent exile 
f»f tens of thousands of the leading citizens of the republic, 
'riiese were the hfiifirrs of the War of American lndey>endcnre, 
fuid fheir nmtoval deeply affected property relations and the 
tone and slnn'inrc of society in general. Many of those wdio 
had been soei.al and [K)lilioal leaders were thus removed, or, if 
th<*y remained, their iniluencc was destroyed (see Lovausts). 
New men and new families rose in their places, but of a different 
and in some ways of an inferior tyjH*. By this process sym- 
pathizers witli the W^ir of Independence gained and kept the 
ascendancy. British and monarchical influences W'ere weakened, 
and in the end the permanence of republican institutions was 
ensured. But, as had been foreseen, .«=ocicty in this period of 
transition exhibited so many repulsive features as almost to cause 
the .stoutest hearts to despair. 

Bibliography. Sources: The records in vliich are contained 
the materials for the internal history of any one of the British 
colonics arc the land pri povs, the luinutes of the executive council, 
the iournal.‘< of the upper and lower houses of the lo/^j-slaliire, 
the laws and tin* correspondence and miscellaneous papers wliich 
originated from the intercourse between the colonial authorities -- 
cspeciallv the* governor — and the home government or other colonies 
anil states. Every one of the orisrinal states has published these 
records in part, in serii^s which are knouni under the genwal names 
of colonial records or archives or docunumts, or juoyincial papen*. 
The first seven volumes of the Provincmf Papers of New Hampshire 
(Concord) contain general records, while other volumes are filled 
>vith local and miscellaneous records. Massachusetts has pub- 
lished Eccofds of the Colony of New Plymouth (12 vols., Baston, 
1885-1887), the Records of the Governor and Company of Massa- 
chu'sensBay in New England, /6 jS-^/6S6 (5 vols.. Boston, 1853-1854). 
the Records of the Court of Assisliants (i vol.), and its laws for theentire 
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colonial period. Connecticut Ims printed 2'hti Colonial Rocof<is of 
Connecticut (15 vois., Hartford, 1850-1890). and the Records of 
the Colony of New Haven^ jdsS-iddj (2 vois., Hartford, 1857-1S58). 
The Records of the Colony of Rhode Island till 10 vois. (Providence, 
i85()-i 865). New York has ]niblislied the Laws and Ordhtances 
of New Netheriand (i voL), tlie Colonial Laws of New York from 
Tbb4 ^ Revolution (5 vois,, Albany, 1894), The journal of thr 
Legislative Council, (2 vods., 1861), the Journal of the 

Votes and Proceedings of the General Assembly, r6(pi-^/y6j^ {2 vois., 
1764-1766), and the Documents relating to the Colonial History of 
New York (15 vois., 1853-1883). The Documentary History of the 
Stoic of New York (4 voLs., 1849-1851) contain.s a variety of mis- 
cellaneous papers relating to New York. Nenv Jersey has puldished 
the Grants and Concessions (i vol.), edited by Leaniing and Spier, 
and 28 vois. of The Archives of the State oj^Netv Jersey (Newark, 
1880 sqq.). Pennsylvania has published 10 vois, of Colonial 
Records, tbSjf-ryipo (Philadelpliia, 1852) and lour series of Pennsylvania 
Archives (1852-1856, 1874-1893, 1894-1895, dec,), the latter con- 
taining inisccUaueous records relating to the colonie-s and the War 
of Independence. Under the title of Statutes at Large (11 vois.) its 
Iaw.s to the clo.se of the War of Indtjpendeiicc have lieen published. 
'J'hr Archives of Maryland (27 voLs., Haltiiiiore) contain tlie proceed- 
ings of the council, the assembly and the provincial court, with the 
laws, for a part ol the colonial period. The Records of the Virginia 
Company of London (2 vois,, Uiehmond. 1888-1889) have lx*en 
printed; also Henning's Statuics at Large (13 vois., 1819-1823). 
and the Journal of the House of Burgesses for tlie later provincial 
period. Under the titles of Colonial Records (1886- ) and State 

Records, North Carolina has put dished the sources of her history 
ver\‘ fully, except the land papers and laws. 'Ihomas Cooper's 
Statirtes of South Carolina (4 vois., to 1782) contain practically all 
ot its sources which that state has puldishcd. Georgia has puhlished 
12 vois. ol Colonial Records, containing minutes of the trustees 
and of the govtirnor and council. The Calendar of Stair Papers, 
Colonial Series, jt;p4-/0(to (London, i860), and lor i6(»i-ie)98 (10 
vois., I^ondon, 1880-1905), and the Calemlars of Treasury drapers 
(for the 1 8th century) contain the chief bocly of material now 
accessible concorning tlie relations betw(!en the Britisli goveni- 
ment and the colonies. Additional matter may also be fouml in 
many ot the reports of the liritish Historical MSS. Commission. 
Harard's Historical Collections (2 vois., Philadelphia, 1792-1794) 
is still valuable. H. J^crley l\)ore'.s Federal and State Constitutions, 
Colonial Charters, and other Organic Laws of the United States (2 vois., 
Washington, 1877) contains th<? texts of the colonial charters and 
stale constitutions; and a new collection, edited by F. N. Thorfie, has 
been puld.ishofl liy the Fivleral government, The records of many 
ot the New England towns have been printed, as also those of New 
York City, Philadelphia and .\lbany. 

Cobbett's Par//awt’nfi«'V' History, Almon's Remembrancer (17 voLs., 
l.oiuloii, 1775-1784), and the writings of the liritish statesmen of 
the ])eriod, contain much material which is indisjiensable to the 
history ot the War of Independence on its British side. Of official 
matters nrlating to the period of the War of Independence, special 
reference should be made to the Public Journals of the Continental 
Congress (13 vois.), and the Secret Journals (4 vois,). A new and 
im])f0\'ed edition (1908 sqq.) has been edited by C. Ford and 
G. Hunt. Indispensable to the student is Peter Force's American 
Archives (9 vois., Washington, 1837-1833), covering the years 1774 
to 177b inclusive. Francis Wharton's Revolutionary Diplomatic 
t ovvesporuience of the United States (6 vois., Washington, 1889), 
and the earlier and less complete edition of the same by Jared Sjiarks 
(12 vois.. Boston, 1829-1830), arc also of great value. Allen 
Bradford's Massachusetts State Papers is valuable for that province. 
The journals of committees of safety, provincial congresses, con 
ventions and early state legislatures are also for the most part in 
print. The colonial and revolutionary newspajiers contain material 
of great variety. Semi official also are the writings of the states- 
men of the War of i ndepimdcmcc— John and Samuel Adams. 
Jefferson, Dickinsoa. Franklin, Wasliington, Jay, all 01 which 
exist in very sa'.i -f lory editions. Henri 1 )r>Djors llislitire 
lie la participation de la France a Vitablissement des Flats- Unis 
(VAmcriquc (5 vois., Paris, i88(>- 1900) is a diplomatic history of 
the War of Indexwndencc and the peace, chieHy with reference to 
France. 

The atalcs all have liistorical fUKueties, and Uierc are many 
private and local societies in addition. Of these the mos^ 
prominent are the socu'tics of Ma-ssachusetts, New York, Penn 
sylvania, MarWand and Virginia. In addition, mention should t»e 
made of the Prince Society of Boston the American Antiquarian 
Society of Worcester, Mass., the Essex Institute of Salem 
Mas.s«, the Narragansett Club of Providence, K.I., and the Colonial 
Society of Mas.sachu. setts. The American Hi.storical Association 
(Washington, D.C.) publishes valuable monograph.?; the second 
volume of the ort ol the .^ssociation for 1905 is a detailed 
Bibliography of Amn can Hi'^torical Societies fWashington, 1907). 

Standard Historu', : Of thr.se the hi.stories of the states first 
demand attesntion. Jeremy Belknap'.? History of New Hampshire 
(3 vois., 1784-1792; enlarged, 3 voU., Boston, 1813): Thomafi 
Hutchinson's History of the Pro- ince of Massachusetts Bay (3 vals.,<] 
Boston, 1767, and vol. iii., London, 1S28); Samuel Greene Arnold's i 


STATES 68 s 

History of the State of Rhode Island and Providence Planiatwnst 
lOjtr-rjgo (2 vois., New Yoriv, 185^1860); Benjamin Trumbull's 
C omplete History of Connecticut, C ivil and hcclesiastical , to 776^ 
(New Haven, 1818; revisK*d, 2 vois., New London, 1898); John 
Romeyn Brodhead’s History of the State of New York (2 vois., New 
York, J 853-1 871); William Smith's History of the Late Pfovinu 
of New York, from its Discovery to (2 vol.s., Now York, 1829- 
1830); Samuel Smitli’s History of the Colony of Nova Ceesaria, or 
New Jersey, to rysi (Burlington, N.J,, 1765; 2iul ed., Tronton, 
1877); Kobert Proud’s History of Pennsylmnia from /66’/ tilt aftai’ 
the year (2 vois., Philadelphia, 1797-1 798) ; John Leeds Boeman'.s 
History of Maryland, i6jj-rt)0o (2 vois,, Baltimore, 1837); John 
V. L. McMahon's A Historical P/rw' of the Government of Jdlary 
land from its Colonisation to the Present J>ay (Baltimore, 1833); 
William Stith's History of the First J)isi<urry and Settlement of 
Viiginia (Williamsburg, 1747); John Daly Burk’s History of Vir- 
ginia (3 vois., Petersburg, 1804-1805): I-Yiuivois Xavier Martin’s 
History of North Carolina (2 vois., NT'vv Orleans, 1829); William 
James Hivers's Sketch of the History of South Carolina to the Close of 
the Proprietary Government by the Riwolution of ni<p (CharlteRton, 
185b); Edward McCrady'.s South Carolina (3 vois*, New York, 
1897-1901)— covering thi' pi'iiud from 1070 to 1780 — and Charlos 
Colcock Jones's (jun.) History of Georgia (2 vois., Boston, 1883) 
are especially nolt'worth>’. William Bradford’s History of .Plimoiit/i 
Plantation (latest edition, H<>.stnn, 1898), and John Winthroyi's 
History of New England, it\to i()4Q (2 vfils,, IHoston, 1825-1826), 
are e.s.sentially original »oure.e.s, ii.i are the Il Vifbife'A of Captain John 
Smith (Arber’s cd.) lor eaih' Virginia. So are Alexander ihown's 
Genesis of the United ,^!ates (2 vois., Boston, 1890), and the First 
Republic in America (Boston, 1898). Pliilip Alexander Bmcc's 
Economic History of Virginia in the Seventeenth Century {2 vois,, 
New York, 1890) is of great value, iidiriuiid B. t)'t allaghan's 
History of New Netheriand (2 voL., New York, 184(1 1848) is an 
authoritative study of that j)rovinee. John Gorliaiu P(iJfr(‘y's 
History of New Tng/and (5 vois., Jioslon, 1858-18919 is rhe best 
of th<5 ol(Ier standard histories of that section. I. ii, Kichinan'.s 
Rhode Island, its Making and its Mtatnng (Now York, 1902), is a 
valuable recent stiuly of tlial colony, tieuige. Baneiufl’s History 
of the United States vois,, 1884 i88j) still has a great lepulatiou, 
though it is altogether inadeciuate for the colomal period. Uichartl 
Hildreth's History of the United States ((» vois.. New York, J849- 
1852) Is dry hut accurate. John Andrew Doyle’s hngliiJi tn America 
(5 vois., New York, 1882-1907) is valuable lor the i7tli century. 
Ilerliert L. (Jsgood’s American Colonies in the Seventeenth Century 
(3 vois., New York, 1904-1907) discusses tlie instilntional history 
of the period. John Fiske has popularized the hi.s 1 ory of the times 
in a number of excellent works, some of them of dccidtHl originality, 
Francis Parkmau's Frame and Jingland in North Amenta (12 vois., 
latest ed., Boston, 1898) is a classic; on the history of Ganadn and 
its relalions with the British colonies. W'illiam Kmgsford's 
of Canada (10 vois., Toronto, 1887-1898), and Fraii<;;oiH Xaviei* 
Garneau’s Histoire du Canada (4 vois., Queliec, 1845-1852), may be 
cited as holding places of special authority. Justin VVinsur's 
Christopher Columbus (Boston, 1891), Cartier to Frontenac (ibid., 
1894), and later volumes, are esjarially valuable for llie history oi 
exploration, discovtrry and earloguajiliv. The American Nation 
(22 vois.. New York, rqo^-iquy), a co opffmtive history, edited by 
A. B. Hart, outlines the political lii.story of the country a.s a whole. 
Edward Channiug’s Iiist<»ry of the United States (8 vois., New York, 
1905 and Elroy McJ'.endrcte Avery's History of ihe United 

States and Jt> People (15 vois., Ch'vokind, Ohio, 1905 sqq.) elevote 
much space to the colonies and War of Tnrleyiendence. Sir fieorge 
Otto Trevelyan’s Ameruan Revolution (3 vois., i.oiidon, 1899- 
1904) is a brilliant literary yierlonnance. Ot special value is 
Lecky's study of the same sufijed in Ihs History of England in the 
Eighteenth Century (8 vois., Lonrlon, 1878-1800). George Louis 
Beer's British Colonial policy, (New York, IQ07) anci 

Justin Harvey Smith's Our Strwgghe for the Tfmrteanidi Colony 
(2 vois., New' York, J907) are valualilrj monrigraphs. I'lic bio- 
graphy of the period is well represented by the volumes of the 
“American Statesmen Series” (i6 vois,, Boston) and by such 
special works as Samuel V, Well’s Life and Public Semices of Samuel 
Adams (3 vois., Boston. 1865); James Ki^ndall Hosmcr'fi Life of 
Thomas Hutchinson (Boston, .1890); WillUtni Garrott Btxjwn'.s 
IJfe of Oliver Ellsworth (Nmv York, 1005); B. J. Lossing’s Life and 
Times of Philip Schuyler (2 vois., .New Vrn-k, i8t)0-i873); and Bayard 
Tuckerman’s Philip Schuyler, Major -General in The Ametkop 
Revolution (New York, 1903); Offorge Washington Greene's Life 
of Nathanael Greene (3 vois., Bo.st.on, 1867-1871); and William 
fohnson's Sketches of the Liff and. Correspondence of Naifumael 
Greene (Charleston, 1822); William Thompson Keed's Life and 
Correspondence of George Reed (Philadelphia, 1870); C'harlcB Jnno- 
wav StilB's Life and Tirnes of John Dickinson (Philadelphta, X'Sqi); 
William Wirt Henry's Patrick Henry (3 vois., New York, iB^it); 
John Marshall's Life of George Washington (5 vnls., PhihaMphia, 
1804- T 807); Charlemagne Tower's The Marquis de La Payette in 
fhe American Revolution (2 vofo., Philadelpliia, 189.5); Friadiich 
Kapp's Life of Frederick WUliwm von Steuben (New York, 1859), 
aid nis Life of John Katb (New York, 1B84). Moses Coit Tyler's 
Literary History of the American Revolution (2 vois., New York, 
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X897) is of unique interestf Lorenzo Sabine's Biographical Sketches 
of Loyalists of the American Bevolwtion (2 yols., Boston, 1864), 
and Claude Halstead Van Tyne's The Loyalists in the American 
Revohction (N<jw York, 1902); Herbert Fricdenwald's Thu Declara- 
tion of Independence (New York, 1904), and John Hampden 
Hazelton's The Declaration of Independence — Its History (New York, 
1906), are valuable sixjcial studies. Many monographs embodying 
the latest researches in American liistory have appeared in the 
“Johns Hopkins University Studies," the “Columbia University 
Studies," the Harvard Historical Studies," and among the publica- 
tions of the universities of Wisconsin and Penibsylvania. The biblio- 
graphy of American history receives adequate treatment in Justin 
N arrative and Critical History 0/ yfwmra (8 vols., Boston, 
and in J. N. Lamed 's Literature of American History 
(Bo.ston, lyoz). (H. L. O.) 

F . — The Struggle for National Government^ lySj-iySp. 

77. The long struggle to secure the ratification of the Articles 
of Confederation had given time for careful consideration of 
the new scheme of government. Mar/land's persistent criticism 
had prepared men to find defects in them. Conventions of 
New England states, pamphlets, and private corresjiondence 
had found flaws in the new plan; but a public trial of it was a 
necessary preliminary to getting rid of it. The efTorts of the 
individual states to maintain the war, the di.sposition of 
each state to magnify its owm share in the re.sult, the popular 
jealousy of a superior power, transferred now from parlia- 
ment to the central government, were enough to ensure the 
articles some lease of life. A real national govcrnirient bed 
to be extorted through the “ grinding necessities of a reluctant 
people.” 

78. Congress and its committees had already begun to declare 
that it was impossible to carry on a government eflici^ ntly under 
the articles. Its expostulations were to be continued for several 
years before they were heard. In the meantime it did not 
neglect the great .subject which concerned the c.ssence of nation- 
ality — the western territo^^^ Virginia had made a first oAct 
to rede her claims, but it was not accepted. A committee of 
Congress now' made a report (1782) maintaining the valid! •>* 
of the rights which New York had tran.sfcrrcd to rongrc.ss ; tird 

in the next year Virginia made an acceptable? offer. 
Cmtoal^^ Her deed w'as accepted (March i, 1784); the oilar 
claimant .states followe'd ; and Congrc.ss, w'bich 
was not authorized by the art iclcis to hold or gov(?rn Icrritor}', 
became the sovereign of a tract of some 430,000 sq. m., 
covering all the country between the Atlantic tier of states 
and the Mississippi River from the British ; '•.‘>s(\ssion.s nearly 
to the Gulf of Mexico. 

79. In this lerritor)^ Congress had now on its hands tlu* 
same question of colonial government in which the British 

parliament had so signally failed. The manner in 
Congress dealt with it has made the United 
* States the country that it is. The leading feature 
of its plan was tlic (*n?rtion, as rapidly as po.s.sible, of .slates, 
similar in pow-ers to the original states. The power of (Congress 
over the territories w'os to be theoretically absolute, but it was 
to be exerted in encouraging the dev-elopmenl of thorough 
.self-government, and in granting it as fjist as the settlers should 
The OrOh become capable of exercising it. Copied in succecd- 
amaee of ing acts for the organization of territories, and still 

1787 . controlling the spirit of such acts, the ordinance of 

(July 13, 1787) is tHe foundation of almost ever>^thing 
which makes the modern American system peculiar, 

80. The preliminarv plan of Congress was reported by a com- 
mittee of which Thoinas Jefferson {(/.v.) w'as chairman, a?id was 
adopted by Congress on the 23rd of April 17^4* H pnwided for 
the erection of seventeen states, north and south of the Oliio, with 
some odd names, such as Sylvania, Assenisipia, Motropotamia, 
Polypotamia and Pelisipia. These states were for ever to bo a 
part of the United States, and to have republican gqve^^me^^s. 
"After the year T 800 there shall be neither slavery nor involuntary 
servitude in any of the said states, other than in the punishme nt 
of crimes whereof the party aMl have been duly conviett'd," 
This *pro vision, wliich represented Jefferson's feeling on the subject, 
waif lost for want of seven states in its favour. 

at. The final plan of 1787 was reported by a committee of w'hich 
Dane, of Massachusetts, was chairman. The prolUbition 


of slavery was made petpetual^ and a fugitive slave clause was 
added. The ordinance covered only the territory north of the 
Oliio, and provided for not less than three nor more than fiv(? 
states. Ohio, Indiana, Illinois, Miclugan and Wisconsin have 
been the resultant states. At first Congress was to appoint the 
governor, secretary, judges and militia generals, and the governor 
and judges were, until the organization of a legislature, to make 
law.s subject to the veto of Congress. When the population 
reached 5000 free male adult inhabitants the territory was to have 
an assembly of its own, to consist of the governor, a legislative 
council of five, .selected by Congress from ten nominations by 
the lower hou.se, and a lower house of representatives of one dele- 
gate for every 500 free male inhabitants.^ 7 ’his assembly was to 
choose a delegate to sit, but not to vote, in (".ongi-ess, and was to 
make laws not rci>ugnant to " the principles end articles " estal)- 
lished and declareci in the ordinance. These were as follows : the new 
I .states or territories were to maintain freedom of worship, the 
brno'its of tlic writ of habeas corpus, trial by jury, proportionate 
representation, bail, moderate fines and punishments, and the 
preservation of liberty, property and private contracts ; they were to 
encourage education and keep faith with the Indians ; they were 
to remain for ever a part ol tlic United States ; and they were not 
1 to interfere with the tlisj)of;al of the soil by the United States, or to 
I t^ the lands of the United States, or to tax any citizen of the 
United States for the use of the navigable waters leading into the 
MisKir.sipy)i or St Lawrence rivers. These articles were to be un- 
alterable unless by mutual consent of a state and the United States. 
The transformation of the territory, with its limited govern- 
ment, into a stfite, with all the powers of an original state, was 
promised by Congres.s as soon as the population should reach 
()o,ooo free inhabitants, or, under certain conditions, before that 
til!!C. 

82. Tlic Constitution, wdiich was adopted almost immediately 
afterwards, provided merely (art. iv, § that " Congress shall 
have power to disj>ose of, and make all needful rules and regulations 
re.sf^ecting, the territory or other property belonging to the United 
States," and that " new states may be admitted by the Congre.ss 
into this Union." Opinions have varied as to the force of tin? 
ordinance of 1787. The soutlicrn school of writers have been 
inclined to con.Hidcr it ultra vires and void ; and they adduce the fact 
tlial the new Co?!»'res.s under the Constitution thought it necesssary 
to re-enact the ordinance (Aug. 7, 1789). The opposite school have 
inclined t(> hold the Ordinance as .still in force. Even as to the 
lerritorial jirovi.sion of the Constitution, opinions have varied. 

83. In the interval of the settlement of the territorial cjuestion 
the affairs of the “ league of friendship,” known as the United 
States, had been going from had to worse, culminat- oinicvitiee 
ing in 1786. The public debt amounted in 1783 oftheCon^ 
to about $42,000,000, of which $8,000,000 was MoraUon. 
owed abroad —in Holland, France and Spain. Congress had 
no pov/er to levy taxes for the payment of interest or principal; 
it could only make rcqui.sitions on the slates. In the fouf 
years ending in 1786 requisitions had been made for $10,000,000, 
and the receipts from them had amounted to but one-fourth of 
what had been called for. Et'en the interest on the debt was 
falling into arrears, and the first instalment of the principal fell 
due in 1 787. To pay this, and subsequent annual in.stalment.s of 
$1,000,000, was quite impossible. Robert Morris, the financier 
of the War of Independence, resigned in 1783 rather than " be 
the mini,ster of inju.stice,” hoping thus to force upon the states 
the necessity of granting taxing powers to Congress. Washing- 
ton, on retiring from the command-in-chief, wrote a circular 
letter to the governors of all the states, iir;:]!-*': the necessil}' of 
granting to Congress some power to provid(? a national revenue. 
Congress (April t 8, 1783) appealed to the states for power to 
lew specific duties on certain enumerated articles, and 5 % 
on others. It was believed that with these duties and the 
requisitions, which \vere now to be met by internal taxation, 
$2,500,000 per annum could be raised. Some of the slates 
ratified the proposal; others ratified it with modifications; 
others rt jcried it, or changed their votes; and it never received 
the rcccssary ratification of all the state.s. The obedience 
to the requisitions grew more lax. In 1786 a committee of 
Congress reported that an)' further reliance on requisitions 
would be “ dishonourable to the understandings of those who 
entertain such confidence.” 

* When the total number should reach 25, the legislature itself 
was to have the power of regulating the number and proportion. 
Property qualifications were prescribed for electors, representatives 
and members of the council. 
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84. In the states the case was even worse. Some of them had 
been seduced into issuing paper currency in such profusion 

that they were almost bankrupt. Great Britain, 
SiJtM. treaty of peace, had recognized the indepen- 

dence of the individual states, naming them in order ; 
and her government followed the same system in all its inter- 
course with its late colonies. Its restrictive system was main- 
tained, and the states, vying with each other for commerce, 
could adopt no system of counteracting measure.<i. Every 
possible burden was thus shifted to American commerce; and 
Congress could do nothing, for, though it asked for the power 
to regulate commerce for fifteen years, the states refused it. 
The decisions of the various state courts began to conflict, and 
there was no power to reconcile them or to prevent the conse- 
quences of the divergence. Several states, towards the end of 
this period, began to prepare or adopt systems of protection of 
domestic productions or manufactures, aimed at preventing com- 
petition by neighbouring states. The Tennessee settlers were 
in insurrection against the authorities of Nortii Carolina; and 
the Kentucky settlers were disposed to cut loose from Virginia. 
Poverty, with the rigid execution of process for debt, drove the 
farmers of western Massachusetts into an insurrection (Shays’s 
Insurrection) which the state had much difficulty in suppressing; 
and Congress was so incompetent to aid Massiu’husetts that it 
was driven to the expedient of imagining an Indian War in that 
direction, in order to transfer troops thither, ('ongress itself 
was in danger of disappearance from the scene. 
®i’^'***'The necessity for the votes of nine of the thirteen 
.states for the passage of important measures made the absence 
of a state’s delegation (juitc as effective as a negative vote. 
Congress even hv.d to make repeated appeals to obtain a 
quorum for the ratification of tlic treaty of peace with (»reat 
Britain. In 1784 (Congress even broke np in disgu.st, and the 
I’rcnch minister reported to his government — “ There is now in 
America no general government- -neither Congress, nor president, 
nor head of any one administrative department.” Everywhere 
there were symptoms of a dissolution of the Union. 

85. Congress was evidently incompetent to frame a new plan 

of national government; its members were too dependent on 
PropotMiM states, and would be recalled if they took part 

form in framing anything stronger than the articles. 
CoBveatioa, j^e idea oi a convention of the state.s, independent 
of Congress, was in the minds and mouths of many; Thomas 
Paine had .suggested it as long ago as his Common Sense 
pamphlet : “ a continental conference be held . . , to frame a 
continental charter . . . fixing the number and manner of choos- 
ing members of Congress, members of assembly . . . drawing the 
line of business and jurisdiction between them.” To a people 
as fond of law and the forms of law as the Americans there was a 
difficulty in the way. The articles had provided that no (diange 
should be made in them but by the assent of every state legisla- 
ture. If the work of such a convention was to be subject to this 
rule, its success would be no greater than tfuit of Congrc5.s ; if 
its plan was to be put into force on the ratification of less than 
the whole number of states, the step would be more or less 
revolutionary. In the end the latter course wa.s taken, though 
not until every other expedient had failed; but the act of taking 
it showed the underlying consciousness that union, indepen- 
dence and nationality were now inextricably complicated, and 
that the thirteen had become one in some senses. 

86. The country drifted into a convention by a roundabout 
way. The navigation of Chesapeake Bay and the Potomac 
needed regulation; and the states of Maryland and Virginia, 
having plenary power in the matter, appointed delegates to 
arrange .such rules. The delegates met (1785) at Alexandria, 
Va. {q,v.), and at Washington’s house. Mount Vernon ; Maryland, 
in adopting their report, proposed that Pennsylvania and Dela- 
ware be a.sked to nominate commissioners, and 

o?/ Virginia went further and proposed a meeting of 
commissioners from all the states to frame com- 
mertnal regulations for the whole. The convention met (178^1 
at Annapolis, Mar>dand but only five staters w^erc 
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represented, and their delegates adjourned, after recommending 
another convention at Philadelphia in May 1787. 

87. Congress had failed in its last resort — a proposal that the 
states should grant it the impost power alone; New York’s veto 
had put an end to this last hope. Confessing its 
helplessness, Congress approved the call for a second 
convention; twelve of the states (all but Rhode 

Island) chose delegates; and the convention met at Philadelphia 
(May 25, 1787), with an abler body of men than had been seen 
in Congres.s since the first two continental congresses. Among 
others, Virginia sent Washington, James Madison, Edmund 
Randolph, George Mason and Cieorge Wythe; Pennsylvania: 
Franklin, Robert and Gouverneur Morris and James Wilson; 
Massachusetts: Rufus King. Elbridgc Gerry and Caleb Strong; 
Connecticut: William S. Johnson, Roger Sherman and Oliver 
Ellsworth; New York: iUexander Hamilton; New Jersey: 
William Paterson; and South Carolina the two Pinckneys and 
John Rutledge. With hardly an exception the fifty-five 
delegates were clear-headed, moderate men, with positive 
views of their own and firm purpose, but with a willingness 
to compromise. 

88. Washington was chosen to preside, and the convention 
began the formation of a new Constitution, instead of proposing 
changes in the old one. Two parlic.s were formed 

at once. The Virginia delegates offered a plan 
(see Randolph, Edmund), proposing a Congress, 
of two houses, having power to legislate on national subjects, 
and to compel the states to fulfil their obligations. This is 
often spoken of as a ” national ” plan, but ver>^ improperly. 
It was a ” large state ” plan, proposed by iho.st* slates which had 
or hoped for a large population. It meant to base represem* 
lalion in both houses on population, so that the large states 
could control both of them, and it left the appointment of the 
president or other executive and the Federal judges to Congress 
— so that the whole administration of the new government 
would fall under large-state (amtrol. On behalf of 
the “ small states ” Paterson of New^ Jersey brought 
in anot her plan.^ It continued the old Confederation , 
with its single house and equal stale vole, but added the power 
to regulate commerce and raise a revenue, and to compel the 
states to obey requisitions. The large slates had a general 
majorit}- of six to five, but tlie coastant dropping off of one or 
more votes, on minor features, from their side to tliat of the .small 
states prevented the hasty adoption of an)' radical measures. 
Ncverthele.ss, the final collision could not be evaded; the basis 
of the two plans was in the question of one or two houses, of 
equal or proportionate state votes, of large-state supremacy or 
of stale equality. In Juh the large states began to show a 
disposition to force their plan through, and the small stales 
began to threaten a concerted withdrawal from the convention. 

89. The Connecticut delegates, from their first appearance 
in the convention, had favoured a compromise. They had been 
trained under the New England .system, in which 

the assemblies were made up of two houses, one 
representing the people of the whole state, according 
to population, and the other giving an equal representation to 
the towns. They proposed that the new (Congress should be 
made up of two houses, one representing the states in proportion 
to their population, the other giving an equal vote to each state. 
At a deadlock the convention referred the proposition to a 
committee, and it reported in favour of the Connecticut com- 
promise. Connecticut had been voting in the large-state list, 
and the votes of her delegates could not be spared from their 
slender majority ; now another of the large states. North Carolina, 
came over to Connecticut ’.s proposal, and it was adopted. 
Thus the first great struggle of the convention resulted in a 
compromise, which took shape in the peculiar feature of the 
constitution, the Senate. 

90. The small states were still anxious, in every new question, 
to throw as much power as possible into the hands of their 

^ A third plan was introduced by Charles Pinckney; for a dis- 
cussion of this plan see the sejiarate article on Pincknby. 
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special representative, the Senate; and that body thus ob- 
tained its power to act as an executive council as a restraint 
The Work appointments and treaties. 

ottbe This was the only survival of the first alignment 
Convention, parties; but new divisions arose on almost every 
proposal introduced. The election of the president was given 
ill \'arious times to Congress and to electors chosen by the 
state legislatures ; and the final mode of choice, by electors 
chosen by the states, was settled only two weeks before th(f end 
of the convention, the office of vice-president coining in w'ith it. 
The opponents and supporters of the slave trade compromised 
b\^ agreeing not to prohibit it for twenty years. Another com- 
pi'omisc includc?d three-fifths of the slaves in eniinierating 
population for representation. This provision gave the slave- 
holders abiw^rmal power as tlie number of slaves increased. 

9J. Any explanation of tb(^ sytstem introduced by the Constitution 
jnn.'jt Htart with the historical fact that, while the national I'.^ovcrn- 
mvnt was practically suspended, from lyyb until 1789, the* only 
})ower to wliich ])oUlical privileges had been given, by the peopli? 
was the states, and that the state legislatures were, when the 
convention met, jjolitically omnipotent, with the oxcer»tion of the 
few limitations im]K)sed r)n them by tli(; early state constitu- 
tions. The general rule, then, is that the Kc^dcral governmcnl 
has only the powers granted to it by the Fcdoial Constitution, 
while the state has all guscrnmental pow'ors not forbidden to it by 
the stato or the Federal Constitution. But th(' phrase defining the 
Federal government’s powers is no longer “ expressly granted," 
as in the Articles of Confederation, but merely “ granted," so that 
powers necessary to the execution of granted powers belong to the 
Federal govcrnnient, even though not directly named in the Con- 
stitution. This question of the interpretation or " construction " 
of the Constitution i.s at the IxAlom of real national i)olitjc.s in the 
United States ; the miiiimiiiing parties have sought to hold the 
Federal go\ernmeiil to a strict construction of granted jiowers, 
while their (Jiipoiicnts have sought to widen those powers by a 
broad coastruction of tlu*m. 1 be strict* constructi<m parties, when 
they have come into power, have regularly adopted the practice of 
their o])ponents, so that construction has jiretty steadily broadened. 

92. J-'opular sovereignty, then, is the basis of the American 
system. But it does not, as does the British system, choose its 

* legislative body and leave' unlimited powers to it. 

It makes its " Constitution " the permanent medium 
Btitutiott* orders oi jirohibitions to all branches of the 

Fedearal government and to many branches of the state gox ern- 
ments : they must do what the Constitution directs and h'ave 
undone, what it forbids. The people, therefore, ar<' eonliininlly 
laying their commands on their governments ; and they have 
instituted a .system of Federal courts to casiire obedience to their 
command.s. A Brili.sh court must obey the act ol parliament ; 
the American court i.s bound and sworn to o])ey the Constitution 
first, and the act of Congress or of the state legislature only 
so far as it is warrant(’cl by the C.'onstitntion. But the American 
court doe.s not deal directly with the act in (| nest ion ; it deals with 
individuals who have a suit before it. One of these individuals 
relics on an act of Congress or of a state legislature ; llie act tlnis 
comes before the court for examinalion ; and il supports the act 
or disregards it as " unconstitutional," or in violation of the Con* 
.^titution. If the court' is one of high rank or n*putation. or one 
iQ which a decision may tw aj)pealed, as the United States Supreme 
Count, other courts follow the precedent, and th<' law falls to the 
ground. I'he court does not come into direct conflict with the legis- 
lative iHMly; and, where a dmsion would be aj)t to produce such 
a conflict, the practice has been for the court to regard the matter 
as a " political question " and refuse to consider il. 

93. The preamble states that " we, the people ol the United 
Stales/' establish and ordain the Constitution. KnciiIs have shown 
that it was the people of the whole United States that established 
the Ccmslitntion, but the people of 1787 seem to have iuciined 
to the belief that it w^as the people of each state for itself. This 
liclief was never changed in the Soutli ; and in 1801 the fieoplr of 
that section believed that the ordinances of secession wore men'ly 
a repeal of the enacting clause by the power which had passed it, 
tlie ]ieople of the state. An account of the form of gON'emment 
('Stablished by tiio Constitution appears elsewhere (aee Unitsu 
Stated: CamtiU/tion and Gomrifmefii). 

04. The Constitution's leading differonco from the Confederation is 
that it gives the national govemmont power over indhidnals. The 
- Federal courts are the principal agent in socuring this 

oss^^tiad pemer; without them, the Constitiitioa might 
vMuai' have been a.s dismal a failure as the Coniederatibn. 

** It has also been a most important agent in securing to the 
national government it.s supremacy over the states. From this porat 
of viewthe most important provision of the Con.stitution' is the grant 
of jurisdiction to Federal courts in cases involving thc^ construc- 
tion of the.'Constitutioii or of laws or treaties made under it. The 


25th section oi the Judiciary Act of 1789 permitted any Supreme Court 
justiccf to grant a writ of error to a state court in a case in which the 
comstitutionaJity of a Federal law or treaty had been denied, or m 
which a state law objected to as in violation of the Federal Constitu- 
tion liad been maintained. In such case:, the defeated party had 
the right to carry tlie '* Federal question " to the Federal courts. 
It was not until i8i() that the Federal courts undertook to exercise 
this power ; it raised a storm of op])Osition, Imt it was maintained, 
and ha.s made the Constitution w'hat it pvofes* ed to be • ' the 
supreme law of the land." Trejison was restricted 
to the act of levying war again.st the United btato.s, TreouMi, 
Of of adhering to their enemies, giving them aid and comfort. 
The states, however, have always a.s.scrtcd their power to punish 
for trefi.son against them individually. It has never lieen jnll\ 
maintained in practice ; but the theory had its effect in tuV 
secession period. 

95. The sy.stem of the Ibiitcd State.s is almost the only nation;,; 
.system, in active and successful operation, as to which the exai.i 
location of the sovereignty is still a mooted question. 

The contention of the Calhoun school — that the separa te . 

states were sovereign before anil after the adoption of 
the Constitution, that the Union was purely voluntary, and that the 
whole jioople, or the people of all the otlicr states, had no right to main* 
lain or enforce the (Inion against any state— has been ended by the 
Civil War. Hut that did not decide "the location of the sovereignty. 
l‘hc prevalent opinion is still that <ir.st formulated by Madison : 
that the .stntcs wtre sovereign before 1789; that they then gave up 
a part of theii sovereignty to tlie Federal go\'ernment; that the Union 
and the Constitution w'cre the work of tht? .states, not of the whole 
jieople; and that reserved powers are reserved to the people of the 
stales, not to tlie whole people. The use of the bald phrase " reserved 
to the people," not to the people of the several states, in the loth 
amendment, seems to argue an underlying consciou-sness, even in 
1789, that the whole people of the United States was already a 
political power quite distinct from the states, or the people of llu* 
states ; and the tendency of later opinion is in Uiis direction. 
The restriction to state lines seems to be a self-imjiosed limi- 
I talion by the national people, which it might remove, as in 1 789, 
if an emergency should make it necessary. 

96. By whatever sovereignty the Constitution was framed ami 
imposed, it was meant only as n sclicme in outline, to be lillcd up 
aflcrward.s, and from tiine'lo time, by It'gi.slation. The g. . 

idea is mo.st plainly carried out in the FcchTal justiciary : ^ ^ 
the Constitution only directs that there shall be a 
vSiiprenie Court, and mark.s oiitthe general juri.sdiction of all the courts, 
leav ing Congress, iirider the restriction of the iiresideut's veto power, 
to build up tlie systc'm of courts which shall best carry out the design 
of the Constitution. But the some idea is visible in every department, 
and it has carried the Constitution safely througli a century whicli 
has radically altered every other civilized government. It has 
combined elasticity with the limitations necessary toniiike democraiic 
government successful over a va.sl territory, having inhniteJiy divcise 
iiileresls, and noiding, more than almost anything else, positive 
opporlunitit's for sober second thought by the people. A sudden 
revolution of popular thought or feeling is enough to change the 
House of Kepri:sentatives from top to bottom; it must continue for 
several years be.fore it can maliC a radical change in the Senate, and 
for years longer bt'fore it can carry this change through the judiciary, 
which holds for life; and all those ch.nngos must take place before the 
full effects u]Km the laws or Con.stitution are accomplialied. Hut 
minor changes are reached in the meantime tiasily and naturally in 
the course of legislation. The members of the convention of 1787 
showed their wisdom most plainly in not trv ing to do too much; if 
they had done more they would have done far less. 

97. The convention adjourned on the 1 7ih of September 1 787, 
having adopted the Constitution. Its last step was a resolution 
that the Constitution be .sent to the Congress of the 
('onfederation, with the recommendation that it be 
submitted to conventions elected by the people 

of each state for ratification or rejection; that, if nine states 
should ratify it, Congress should appoint days for the popular 
election of electors, and that then the new Congress and 
president should, “ without delay, proceed to execute this 
(institution/’ Gongre.ss resolved that the report of the con- 
vention he sent to the several legislatures, to be submitted 
to conventions ; and this was all the approval tlie Consti- 
tution ever received from Congress. Both Congress and the 
convention were careful not to open the dangerous question, 
How was a government which was not to be changed but by 
the Icgkdatures of all the states to be entirely supplanted by 
a dl£^rent system through the approval of conventions in 
three-fourths of them ? They left such questions to, be opened, 
if at all, in the less public fonim of the legislatures. 

98. Before the end of the year Delaware, Pennsylvania and 
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New Jersey had ratified; and Georgia, Connecticut and Massa- 102. The sentiment of thinking men in the South was exactly 
chusetts followed during the first two mouths of 1 788. Thus far the same, or in some cases more bitter from their personal 
P0d§raUatm Strong opposition had been in Massa- entanglement with the system. ] off erson’s language 

«jMf Amti. chusetts, a “ large state.’’ In it the struggle began as to slavery is irreconcilable with the chattel notion ; ^ 'f 
PederaUstu* between tlie friends and the opponents of the no abolitionist agitator ever used warmer langiiiige ^ 

( Constitution, with its introduction ol a strong Federal power; than he as to the evils of slavery; and the expression, ** our 
and it raged in the conventions, legislatures, newspapers and l)rethreii,*‘ used by him of the slaves, is conclusi\’c. Washing- 
pamphlets. In a classic series of papers, the federalist, ton, George Mason and other Southern men were almost as warm 
Alexander Hamilton, with the assistance of James Madison and against slavery as JdTerson, and there were societies for the 
John Jay, explained the new Constitution and defended it. As abolition of slavery in the South. In the constitutional (onven- 
it was written before the Constitution went into force, it spe*aks tion of 1787 the strongest opposition to an extension of the 
mudi for the ability of its writers that it has passed into a ’ period of non-intcrfcrencc with the slave trade from 1800 101808 
standardtextbookof American constitutional law. i came from N'irginia, whereas every one of the New England 

()o. The seventh and eighth states— Maryland and South , states, in wliich tljc trade was an im})orlanl source of profit, 

Carolina — ratified in April and Amy 1788 ; and, while the con- 1 voted for this cxlensioii. No tiiinking man could face willi 

ventions of Virginia and New York were still wrang- j equanimity the luture proliloni of Imiding a separate rac'c nf 

ling over the great (juestion, the ninth state. New i million.s in slaver)', bike most slave laws, I lie laws of the 

Htimpshire, ratified, and the Constitution passed out Southern states were harsh : rights \vcr(‘ nlmosl al>S()hit(‘ly witli- 

of theory into fact. The Anti- Federalists of the \ ivginia and held from tlu‘ skis e. and jHinishnieiiis of the severe.st kind were 
New York conventions olTcred conditional ratificat ions of all legal; but tlie ( xccution of the system was milder than its legal 
sorts; but the Pederalists stubbornly refused to (’onsider them, possibilities might lead one to imagine. 'The country was as yet 
and at last, by very slender majorities, these two slates ratified, so completely agricultural tluit Southern slavery kept all the 
North Carolina refused to ratify the Constitution, and in Rhode patriandial features possible to such a s\'slein. 


Island it was referred to the scv<Tal towns instead of to a con- 
vention and was rejected by an overwhelming majority, the 
Federalists, who advocated the calling of a convention, refrain- 
ing from voting (Ji 145). C'ongress named the first Wednesday 
of January 1789 as the day for the choice of electors, the (ir.st 
Wednesday in February' for the choice of presiclent and 
vice-president, and the first Wednesday in March 
inaugural inauguration of the new Government, at 

New York City. The last date fell on the 4th of 
March, w'hich lias been the limit of each presidenCs term since 
that time. 

ICO. When the votes of the electors were counted before 
Congress, it was found that Wa.shington ha<l been unanimously 
Pall of the elected president, and that John Adams, :;l:iriding 
Coaiedera- next On the list, was vice-pri^sident. Long before 
the inauguration the Congress of the Cim federation 
had expired of mete inanition; Its attendance .simpl)* nin down 
until (Oct. 21, 1788) its record ceased, and the Cnited States 
got on without any natiiinal government for nenrh' .six months. 
The struggle for nationality had been succcs.sful, and the old 
order faded out of existence, 

joi. The first censas (1790) followed .so closely upon the 
inauguration of the Constitution that the country may fairl}' be 
said to have liad a population of nearly four millions in 1 78(1. 
Sla ve ry la Something over half a million of these were slave:>, of 
tbe United African birth or blood. Slavery of this .sort had taken 
States. root in almost all the colonics, its original e.stablisli- 
ment being everywhere by custom. When the custom had been 
sufilciently established statutes came in to regulate a relation 
already existing. But it i.s not true, as the Dred Scott decision 
held long after war (Ls (S 349), that the belief that .slaves were 
chattels simply, things, not persons, held good at the time of the 
adoption of the Constitution. I’imes had changed somewhat. 
The peculiar language of the Con.stituLion itself, describing a 
slave as a “ person held to service or labour,” under the law.s of 
anv state, puts the general feeling exactly ; slaves w’ere persons 
from whom the laws of some of the states withheld personal 
rights for the time. In accordance with this feeling most of the 
Northern states were on the high road towards abolition of 
slavery. Vermont had nex'er allowed it. In Massa- 
chu.setts it was swept out by a summary court 
^ ’ decision that it was irreconcilable with the new state 

Constitution. Other states soon began systems of gradual 
a^lition, which finally extinguished slavery north of Mary land, 
but so gradually that there were still t 8 apprentice.? for life in 
New Jersey in i860, the last remnants of the former slave system. 
In the new states north of. the Ohio.slavery was prohibited by the 
ordinance of 1787 96), and the prohibition wa.s maintained it 

^ite of many attempts to get rid of it and introduce sla^ ery. 


: ludml, i.ho whole country was aluuj.sl cxclii.sivcly agri- 

cultural, and, in spile of every efft»rl to eni'ourage manufac- 
tures by state bounties, they formeil ihe meagrest 
element in the national production. ( onnccticut, Commerce * 
which now tixuns with manufactures, was just begin- and Mami> 
ning the prodiu tion of linwart* and (‘lock.s; Rhode 
Island and Aia.s.sac^liu.setts were just beginning to work in 
cotton from models of jennies and Arkwriglit maclunery 
.surreptitiously obtained from England; and other .states, 
beyond local manufactures of |)aper, gla.ss and iron, were almost 
entirely agri(!tiltura.l, or were engaged in industries directly 
dependent on agriculture, ('oinmcrc t* was dei)endcnt on agri- 
I cuiliire for export and manufactured imports were enough to 
I drown out (‘very other form. 

104. 'I’lnae were but five cities in the United States having a 
population of tncmt than 10,000- New York (xhooo), Phila- 
delphia (28,500), Boston (18,000), ('harleslon (16.000) 

and Baltimore (i.tooo). The poj)nlation of the 
city of New York i.s now greater ihan that of the 
original thirteen states in 1 790 ; the state of New York lias now 
about twice i\s many inhabitants as the ihirteen had in 1790; 
and the new stitU's of Ohio and Illinois, whieh had hardly any 
white inhahitanls in have each a larger [Kjpulation than the 
whole thirteen tiien had. I mports have swollen from .IJ) 2 .5,000,0 00 
to 47 5,612,580 (1909); exports from $20,000,000 to 
.$1,738,203,271 (1909), since 1790. The revenues of the new 
government in 1790 were $4,000,000; the expenditures, exclud- 
ing interest on the public del)t, but $1,000,000; now both 
the revenues and the expenditures are al>out .$1,000,000,000. 
It is not easy for the niodcTii American to realize the poverty 
and weakness of hi.s country at the inauguration of the new 
system of government, however he may realize the simplicity of 
the daily life of its people. 

105. Outside the cities rommuni(;ation was slow. One .stage 
a week was enough for the connexion between the great cities; 
and communication elsewhere depended on private 
conveyance. The western settlements were just * 
Ijcgirming to make the que-stion more serious. Enterprising 
land companies were the moving force which had impelled tlie 
passage of the ordinance of 1787; and the first column of their 
scttlers.was pouring into Ohio and forming connexion with tlieir 
predecc.s.sors in Kentucky and Tennessee. Marietta and Cin- 
cinnati had been founded. But the intending settlers were 
obliged to make the journey down the Ohio river from Pittsburg 
in bullet-proof flat-boats, for protection against the Indw.s, 
and the return trip depended on the use of oars. For more 
thfin tM'cnty years these flat-boats were the chief means of river 
commerce in the West ; and in the longer trips, as to New Orleans, 
.he boats were generally broken up at the end and sold for lumber^ 
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the crew making the trip home on foot or on horseback. John 
Fitch and others were already experimenting on what was soon 
to be the steamboat; but the statesman of 1789, looking at 
the task ot keeping under one government a country of such 
distancest with such difficulties of communication, may be 
pardoned for having felt anxiety as to the future. To almost 
all thinking men of the time the Constitution was an experiment, 
and the unit}’ of the new nation a subject for very serious doubt. 

to6. The comparative isolation of the people everywhere, the 
lack of books, the poverty of the schools and newspapers, were 
all influences which worked strongly against any 
Literature, p^^j^ounced literary development. Poems, essays 
and paintings were feeblii imitations of European models; 
history w'as annalistic, if anything; and the drama hardly 
existed. In two points the Americans were strong, and had done 
good work. Such men as Jonathan Edwards had (•x('t‘lk‘d in 
\'arioUvS departments of theology, and American preaching had 
reached a high degree of quality and influence; aiid, in the line 
of politics, the American state piipcrs rank nrnong the verv best 
of their kind. Having a very clear perception of their political 
purposes, and having been restricted in study and reading to the 
great masters of pure and vigorous English, and particularly 
to the E.nglish translators of the Jhble, the American leaders 
came to their work with an English style which could hardly have 
been improved. The writings of Franklin, Washington, the 
Adamses, Hamilton, Jefferson, Madison, Jay and others show' the 
sccTct of their strength in every page. Much the same reasons, 
with the influences of democracy, brought oratory, as represimted 
by Patrick Henry. Fi.sbcr Ames, John Kandolpli and others, to a 
point not very fur IxjIow the mark afterwards reached by Daniel 
W^cbstcr. The effect of these facts on the subsequent develop- 
ment of the country is not often est.imaied at its full value. All 
through an immigration of every language and dialect under 
heaven the English language has been j)rotected in its supremacy 
by the nec’essity of going back to the “ fathers of the republic •’ 
for the first, and often the complete, .statement of principles in 
every great political struggle, .social problem or lawsuit. 

T07. 'J'he cession of the “ North-West Territory by Virginia 
and New York had been follow’ed up by similar cessions liy 
Mas.sachusetts (1785), Connecticut (1786) and South 
^etuemlai (^7^7). North Carolina did not cede 

Tenncs.see until early in 1700, nor (leorgia her western 
claims until 1802. Settlement in all these regions was still very 
sparse. The centres of western settlement, in Tennessee cand 
Kentucky, had become more firmly established, and a new one, 
in Ohio, had just been begun. The whole western limits of settle- 
ment of the old thirteen states had moved much nearer their 
present boundaries ; and the acquisition of the western title, with 
the liberal policy of organization and government which had been 
begun, was to have its first clear cffe(!ts during the first dec^ide of 
the new government. Almost the only obstacle to its earlier 
success had been the doubts as to the attitude which the Spanish 
authorities, at New' Orleans and Madrid, w'ould take low'ards the 
new settlements. They had already asserted a claim 
Mis.sissippi was an exvdusively Spanish stream 
* ^ from its mouth up to the Yazoo, and that no American 

boat should be allowxd to sail on this part of it. To the western 
settler the Alleghanies and bad roads were enough to cut him off 
from any other way to a market than down the Mississippi; 
and it was not easy to restrain him from a forcible defiance of the 
Spanish claim. The northern states were willing to allow the 
Spanish claim for a period of years in return for a commercial 
treaty; the southern states and the western settlers protested 
angrily; and once more the .spectre of dissolution appeared, not 
to be laid again until the new government had made a treaty 
with Spain in 1795 (see Pinckney, Thomas), securing common 
navigation of the Mississippi. 

WS. Contemporary authorities agree that a marked change 
irf had tome over the people since 1775, and few of 
think the change one for the better. 
Many attribute it to the looseness of manners and 
morals introduced by the French and British soldiers; others to 
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the general effects of war; a few, Tories all, to the demoralizing 
effects of rebellion. The successful establishment of nationality 
would be enough to explain most of it; and if we remember that 
the new nation had secured its title to a vast western territory, 
of unknown but rich capacities, which it was now moving to 
reduce to possession by emigration, it would seem far more 
strange if the social conditions had not been somewhat disturbed. 

G . — The Development of Democtacy, lySg-rSoi. 

109. All the tendencies of political institutions in the United 
States had certainly been towards democracy; but it cannot be 
said that the leading men were liearty or unanimous Demuarmor 
in their agreement with this tendency. Not a ievf iatbe United 
of them were pronounced republicans even before 
1775, but the mass of them had no great objections to a mon- 
archical form of government until the war-spirit had converted 
them. The Declaration of Independence had been directed 
rather against the king than against a king, Even after popular 
sovereignly had pronounced against a king, class spirit was for 
some time a fair substitute for aristocracy. As often happens, 
democracy at least thought of a Caesar when it apprehended 
class control. Certain discontented officers of the continental 
army proposed to Washington that he become king, but he 
promptly and indignantly put the offer by. The suggestion of 
a return to monarchy in some form, as a possible road out of 
the confusion of the Confedtiration, occurs in the correspondence 
of some of the hauling men; and while the convention of 1787 
was I'olding its secret sessions a rumour wont out that it had 
decided to offer a crown to an English prince. 

no. The state constitutions were democratic, except for 
property or other restrictions on the right of suffrage, or pro- 
visions carefully designed to keep the control of at least one 
house of the state legislature “ in the hands of property.’’ The 
Federal Constitution was so drawn that it would have lent itself 
kindly either to (!lass control or to democracy. The electoral 
system of choosing the president and vice-president was altogether 
anti-democratic, though democracy has con(]uered it : not an 
elector, since 1796, has disobeyed the purely moral claim 
of Ills party to control his choice. Since the Senate was to be 
chosen by the state legislatures, properly,” it it could retain its 
influence in those bodies, could control at least one house of 
Congress. The question whether the Constitution was to have a 
deincHTalic or an anti-democratic nt erj^retation wa.s to be seliied 
in the next twelve years. 

in, Thu states wenr n strong factor in the fiiini settlement, from 
the fact that- the Con.stitution had left to them the control of the 
elective franchise ; they were to make its conditions . 
what each of them saw fit. Religious tests for the right of 
snfirage had been quite common in the colonies; property 
lasts were almost universal. The former disappeared 
chortly after the War of Independence; the latter survived in some 
of the' states far into the constitutional i>eriod. But the desire to 
attract immigration was alwayij a strong impelling force to induce 
states, especially frontier states, to midie the acquisition of full 
citizenship and political rights as easy and rapid as possible. This 
force was not so strong at first as it was after the great stream ot 
immigration began about 1848, but it was enough to tend con.stantly 
tothc development of democracy In later times, when state laws allow 
the immigrant to vote even before the period assigned by Federal 
laws allows him to become a naturalized citizen, there have been 
demands for the modification of the ultra state democracy; but tvj 
such danger was apprehended in the first decade. 

112. The Anti-Federalists had been a political party, 1 ut a 
parly with but one principle. The absolute failure of that 
principle deprived the party of all cohesion; and the 
Federalists controlled the first two Congresses almost tiwtnitbt 
entirely. Their pronounced ability was shown in Sew 
their organizing measures, which still govern the 
American system ver^’’ largely. The departments "*** * 
of state, of the Ireasur}', of war, of justice, and of the post offioe 
were rapidly and successfully organized ; acts were passed for the 
regulation of seamen, commerce, tonn^e duties, lighthouses, 
intercourse with the Indians, territories, and the militia; a 
national capiritl was selected ; a national bank was chartered; the 
national debt was funded, and the state debts were a.ssumed aa 
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part of it. The first four years of the new system showed that 
the states had now to deal with a very different power from the 
impotent Congress of the Confederation. The new power was even 
able to exert pressure upon tlie two states which had not ratified 
theConstitution, though thepressure was made as gentle as possible. 
As a first step, the higher duties imposed on imports from foreign 
countries were expressly directed to apply to imports from North 
Carolina and Rhode Island. North Carolina having called a 
second convention, her case was left to the course of nature; and 
the second convention ratified the Constitution (November 21, 
1789). The Rhode Island legislature asked that their state 
might not be considered altogether foreigners, made their duties 
agree with those of the new government, and reserved the pro- 
ceeds for continental ” purposes. Still no further steps were 
taken. A bill was tlierefore introduced, directing the president 
to suspend commercial intercourse with Rhode Island, and to de- 
mand from her her share of the continental debt. This was passed 
by the Senate, and waited but two steps further to become law. 
Newspaper proposals to divide the litth? state between her two 
nearest neighbours were stopped by her ratification of the Consti- 
tution (May 29, 1700). The thirteen” were thus united under 
CoatpMlott theConstitution; and yet, so strong is tlie American 
0tihe prejudice for the autonomy of the states that these 

Unlott^ last two were allowed to ent.<‘r in the full conviction 

that they did so in the cxenase of sovereign freedom of choice. 
Their entrance, however, was no more involuntary than that of 
others. If there had been real freedom of irlioice, nine states 
would never have ratified : the votes of Pennsylvania, Massa- 
chusetts, New Hampshire, Virginia and New York were only 
secured by the pressure of powerful minorities in their own 
states, backed by the almost unanimous votes of the others. 

1 1 3. Protection was begun in the first Tariff Act, whose object, 
said its preamble, was the protection of domcsti(’ manufactures. 

The duties, however, ranged only from 7J to 10 %, 
averaging about 8i %. The system, too, hiid 
rather a political than an cc()nomi<* basis. Until 
1789 the states had controlled the imposition of duties. The 
separate state feeling was a factor so strong that secession was a 
possibility which e>'ery statesman had to take? into account. 
Hamilton’s object, in introducing the system, seems to have 
been to create a class of manufacturers, running thnnigh al' 
the states, but dependent for prosperity on the new Federa" 
government and its tariff. This would be a force which woul'! 
make .strongly against any attempt at .secession, or against the 
tendency to revert to control by state legislatures, even though it 
bused the national idea on a cons(’ioiis tendency towards the 1 
development of classes. Thi‘ same feeling seems to have been I 
at the bottom of his establishment of a national bank, his t 
assumption of state fk^bts, and most of the general scheme 
which his influence forced upon the Federalist party. (See 
H.\Mn.TON, Alexander; and Federatist Party.) 

114. In forming his cabinet Washington had paid attention 
to the opposing elements which had united for the temporary 

purpose of ratifying the Constitution. The national 
element was represented by Hamilton, secretary of 
the treasury, and Henry Knox, secretary of war; the 
particularist element (using the term to indicate support of the 
states, not of a state) by Jefferson, secretary of state, and Edmund 
Randolph, attorney-general. At the end of 1792 matters v;cre in 
train for the general recognition of the existence of two parties, 
whose struggles were to decide the course of the Constitution’s 
development. The occasion came in the opening of the following 
year, when the new nation was first brought into contact with the 
French Revolution. 

115. The controlling tendency of Jefferson and his school was 
to the maintenance of individual rights at the highc.st possible 
rbej0tier- point, as the Hamilton school was always ready to 
•oa sehaoi assert the national power to restrict individual rights 
0 tPoiMc 9 , for the general good. Other points of difference are 
rather symptomatic than essential. I’he Jefferson school | 
supported the states, in the belief that they were the l)est bulwark f 
for individual rights. When the French Revolution began it^ ! 


usual course in America by agitation for the “ rights of man/^ 
it met a syrnpaihetic audience in the Jefferson party and a cold 
and unsympathetic hearing from the Hamilton school of Federah 
ists. The latter were far more interested in securing the full 
recognition of the' power and rights of the nation than in sccurin 
the indi>'idual against imaginary clangers, us they thought them. 
For ten years the surface marks of distinction between the two 
parties were to be connected with the course of events in Europe; 
but the essence of distinction was not in the surface marks. 

116. The new government was not yet four years old; it was 

not familiar, nor of assured permanency. The only national 
governments of which Americans had had p^eviou^; 
experience were the llritisli g()vernment and the 
Confederation ; in the former they had had no sluire, ’ 

and the latter had had no power. 'I'he only places in wliich they 
had had long-continued, full, and familiar experience of self- 
government were their state go^Tr^m<‘nts r tlu'se \vvrt the only 
governmental forms which were then distinctly assoc'iated in 
their minds with the g(‘neral notion of rcpu))li(*an government. 
The governing principle of th(‘ Hamilton school, that the vm- 
struction or interpretation of the terms of tlu‘ ('onslitution was 
to be such as to broaden the powers of the iMalerel govemmeiU, 
necessarily involved a cc/rresponding lrene)iit)g on thi? powers 
of the states. It was natural, then, that the Jefferson sell k»1 
should look on every feature of thi* Hamilton j)rograinmt‘ as 
“ anti-republieau,” meaning, probably, at first no more than 
opposed to the stale system, though the term soon (aimeto imply 
something of monarchical and, more parti(!nhir)y, of Englisli ten 
dencies. The disposition of the JeffiTson school to claim for ihciii- 
selves a C(Ttain peculiar titli^ to the position of “republicans" 
developed into the appearance of the first Republican, or 
the Democratic-Republican, party, about 1793. 

117. Many of the Federalists wm* shrewd and aclivir business 

men, wlio naturally took prompt advantage of the opportunities 
which tlu^ new system offered. 1 'he Republicans 
therefore believed and asserted that, the whole 
Hamilton programme was dictated by sellisli or class 
interest; and they add(?d this to the ai'iaisation of motiarchical 
tendencies. These charges, with the fundamental differences of 
rn(*nttd constitution, exasjxTated by the passion which differences 
as to die hrench Revolution set^rned to (uirry with them evor)'- 
where, inad(? the po. itic’al history of this decade a very unpleasant 
record. The provision for establishing the national capital on 
the Potomac (1790) was dccTired to have been carried by a 
corrupt barg-iin: and accusiitions of corrufition were renewed 
at every (pportunity. In 1793 a Frencli Th9 Naiioamt 

Edmond ('harles Edouard Genet (1765-183,1), tip- Cmpital. 
peared to claim the assistina^e of th« Xinitefl States 

for the French republic, and went to ihc. length 
commissioning privateers and endeavouring to secure recruits, 
especially for a force which he expected to raise for the 
conquest of Louisiana from Spain, Wa.shington clecidcid to 
issiK! a [iroclamation of neutrality, the first act of the kind in 
American history. It was the first indication, also, of the policy 
which has made the course of every president, with the exception 
of Polk, a determined leaning to peace, even when the other 
branches of the government have been intent on war. Genets 
however, continued his activities, and made out- ThoWtitkp 
rageous demands upon the government, so that finally inMumc^ 
Washington demanded and .secured (1794) his recall.* 

The proclamation of 1793 brought about the first distinctly party 
feeling; and it was intensified by Wa.shington’s charge that 
popular opposition in western Pennsylvania (1794) to the new 
cxci.se law (.see Whisky Insurrection) had been 
fomented by the extreme French party. Their name, 0/ 
Democrat, wa.s applied by the Federalists to the whole KtHueky 
Republican party as a term of contempt, but it was 
not accepted by the party for ‘ome twenty years; *•••••• 

then the compound title “ Democratiri-Rcpublican ” became, as it 

1 (lenct, fearing the fate of his fdlov, Girondists in France, re- 
Tiriined in the United States and lx.-came a naturalized American 
citizen. 
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Still is, the official title of the party. There was no party opposi- 
tion, however, to the re-election of Washington in 1792, or to the 
admission of Vermont (1791), Kentucky (1792) and Tennessee 
(1796) as new stutcs. 07^ 

11 8. The British government had accredited no minister 
to the United States, and it refused to make any commercial 
treaty or to give uj) the forts in the w^estern territory of the 
United States, tJirough whi(rh its agents still exercised a com- 
manding influence over the Indians. In the course of its war 
with Franco, the neutral American vessels, without the protection 
of a national navy, fared badly. A treaty negotiat(?d in 1794, by 

Chief Justice John Jay settled these difficulties 
for the following twelve years. But, as it engaged the 
United States against any intervention in the war 
on behalf of France, was silent on the subject of the right of 
search, and agreed to irksome limitations on the commercial 
privil(;ges of the United States, the Republicans, who were 
opposed to the negotiation of any treaty at this time with Great 
Britain, mu^le it very unpopular, and the bitter personal attacks 
on Washington grew out of it. In spite of occasional Republican 
successes, the Federalists retained a general control of national 
affairs; they elected John Adams president in 1796, 
^ 796 ^“ though J efferson was chosen vice ‘president with him ; 

and the national policy of the Federalists kept the 
country out of entangling alliances with any of th(! ICiiropean 
belligerents. To the Republic.ans, and to the French republic, 
this last point of policy was only a practical intcrventi<ni against 
France and against the rights of man. 

119. At the end of Washington’s administration the French 

Directory broke off relations with the United States, demand- 
ing the abrogation of Jay^s treaty and a more pronounced 
sympathy with France. Adams sent three env^oys, C. C. 
Pinckney (g.v,), John Marshall and Elbridgc Gerry to 
endeavour to re-establish the former relations ; they were 
Tb0 by demands for “ money, a great deal of 

**x Y z** money,’’ as a prerequisite to peace. They refused; 
MiBMiBth i(»ttera home were publishecV Jind the Fede- 

ralists at last had the opportunity of riding the whirlwind of 
an intense popular desire for war wdth France. Intercourse 
with France was suspended by Congress (1798); the treaties 
with France were declarcid at an end ; Amtirican frigates w*erc 
authorized to capture French vessels guilty of depredations 
on American commerce, Jind the president wa.s autliorized to 
issue letters of marqiu^ and reprisal; and an Ameri(’an army 
wus formed, Washington being called from his retirement 
at Mount Vernon to command it. 'I’he war never went beyond 

a few sea-fights, in which the little American navy 
^ithPnwt credit, and Napoleon, seizing power the 

* next year, renewed the peace which should never 
have been bn'ken. But the quasi -war had internal consequences 
to the young republic w’hich surpassed in interest all its 
foreign difficulties ; it brought on the crisis whioli settled the 
dc^'elopment of the United States towards democracy. 

120. The reaction in Great Britain against llic indefinite 

rights of man ” had led parliament to pass an alien law;, a 

.sedition law suspending the writ of habeas corpus, and an oct 
giving wide and scarcely defined pow'ers to magistrates for the 
dispersion of meetings to petition for redress of 
PeamiiEia The P'ederalists were in control of a 

Congress of limited powers; but they wwje strongly 
tempted by sympathies and antipathies of every sort to form 
their programme on the model furnished from England. The 
measures which they actually passed w'cre based only on that 
construction of the Constitution which is at the botiom of all 
American politics; they only tended to force the Constitution 
into an anti-democratic direction. But it was the fixed belief 
of their opponents that they meant to go further, and to secure 
control by some wholesale measure of political persecution. 

I2j. Three alien laws w^rc passed in June and July 1798. 

’ In these letters as published the letters X, Y and 7. wore sub- 
stituted for the names of the French agents with whom the American 
envoys dealt; and the letters are known as the X Y Z correspondence. 


The first (repealed in April 1802) raised the number of years 
necessary for naturalization from five to fourteen. The tliird 
(still .substantially in force) permitted the arrest or TheAiUn 
removal of subjects of any foreign power with ami hvtiiHom 
which tlie United Slates should be at war. The^*"'*- 
second, which is usually known as the Alien I^aw, was limited 
to a term of two years; it permitted the president to arrest or 
order out of the country any alien whom he should (xinsicier 
dangerous to the country. As many of the Republican editors 
and local leaders were aliens, this law really put a large part of 
the Republican organization in the power of the president 
electee! by their opponents. The Sedition Law (to be in force 
until March 1801 and not renewed) made it a crime, punishable 
by fine and imprisonment, to publish or print any false, 
scandah)us and malicious writings again.st the government of the 
United States, either house of Congress, or the pjesident, or 
to stir up sedition or opposition to any lawful act of (Congress 
or of the president, or to aid the designs of any foreign power 
against the United States. In its first form the bill was even 
more .sweeping than this and alarmed the opposition thoroughly. 

122. Most of the ability of the country was in the Federalist 
ranks; the Republicans had but two first-rate men — Jefferson 
and Madison. In the sudden issue thus forced Th$ 
between individual rights and national power, RepubUema 
Jefferson and Madison could find but one bulwark Opposition. 
for the individual— the power 01 tlie states; and their use 
of it gave their party a permanent list to state sovereignty 
from which it did not recover for years. They objected to the 
Alien Law on the grounds that aliens were under the jurisdiction 
of the state, not of the Federal government; that llie jurisdiction 
over them had not been transferred to the Federal government 
by the ('on.stitution, and that the assumption of it by Congress 
was a violation of the Constitution s reservation of powers to 
the states; and, further, laicausc the Constitution reserved to 
every “ person,” not to e\’cry citizen, the right to a jury trial. 
They objec^ted to the Sedition Law on the grounds that the 
Constitution had .specified exactly the four crimes for whose 
punishment Congress was to provide; that criminal libel was 
not one of them ; and that amendment L forbade Congress to 
pa.ss any law restricting freedom of .speech or of tiie press. The 
Federalists asserted a common-law powder in P'ederal judges 
to punish for libel, and pointed to a provision in the Sedition 
Law’ permitting the truth to be given in e^’idence, as an improve- 
ment on lh(? common law’, instead of a restriction on liberty. 

123. The RepubJii^an objections inigiit have been made 

in court, on the first trial. But the Republican leaders had 
strong doubts of the impartiality of the Federal judges, who 
w'ere Federalists, They resolved to intrench the party in the 
.^tatc legislatures. The Virginia legislature in 1 798 «i4/ 

passed a series of resolutions prepared by Madison, Kontuaky 
and the Kentucky legislature in the same year 

passed a series i)repHred by Jefferson (see Kentucky : 
History). N(5gl(‘ctcd or rejected by the other states, they were 
passed again by their legislatures in 1799, and were for a 
long time the documentary basis of the Democratic party. 
The leading idea expressed in both wa.s that the Constitution 
w’as a “ compiict ” between the states, and that the powers 
(the states) wliicli had made the compact had reserved the power 
U) restrain the creature of the compact, the Federal government, 
w'hcncvcr it undertook to assume powders not granted to it. 
Madison’s idea seems to have been that the restraint was to be 
impo.sed by a second convention of the states. Jefferson’s 
idea is more doubtful; if it meant thtit the restraint should be 
imposed by any state w'hich should feel aggrieved, his scheme 
was merely Calhoun’s idea of nullification; but tiiere are some 
indications that he agreed with Madison, 

124. The first Congress of Adams’s term of office ended in X799. 
Its successor, elected in the heat of the French war excitement, 
kept tlie Fedicralist policy up to its first pitch. Out 

of Congress the execution of the objectionable laws 
had taken the shape of political persecution. Men 
w'ere arrest ed , tried and punished for writings which the people had 
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been accustomed to consider within legitimate political methods. 
The Republican leaders made every trial as public as possible, 
and gained votes constantly, so tliat the Federalists began to be 
shy of the vej-y powers whi(?h they had sought. Every new 
election was a storm-signal for the Federalist party; and the 
danger was increased by schism in their own ranks. 

125. Hamilton wtus now a private citizen of New York; but 
he had the confidence of his party more largely than its nominal 
head, the president, luid he maintained close and 
confidential relations with the cabinet which Adams 
had taken unchanged from Washington. Tlie 
Hamilton faction saw no way of preserving and consolidating 
llie newly acquired powers of the Federal government but by 
keeping up and increasing the war feeling against France; 
Adams had tlie instinctive leaning of an American president 
towards peace. Amid cries of wrath and despair from his party 
he accepted the first overtures of the new Napoleonic govern- 
ment, sent envoys to negotiate a peace, and ordered them to 
depart for Frant e when they delayed too long. Then, discover- 
ing flat treachery in his cabinet, he dismissed it and blurted out a 
public expression of liis feeling that Hamilton and his adherents 
were “a British faction.” Hamilton retorted with a circular 
letter to hi.s party irieiids, denouncing the president ; the Republi- 
cans intercepted it and gave it a wider circulation tlian its author 
had intended; and the Hamilton faction tried so to arrange the 
electoral vote that ('. Pinckney should be chosen 
president in 1800 and Adams should he shelved 
into the vice-pircsidcnt'y. 'fhe result depended 
on the electoral vole of New York; and Aaron Burr, who had 
introduced the drill and machinery of a modern American 
political party there, had made the state Republican and secured 
a majority for the Republican candidates. These ( Jefferson and 
Aaron Burr) received the same number of electoral votes (73),' 
and the House of Representatives (controlled by tlie Federalists) 
was thus called upon to decide which should !)C president. 
There was an effort by the Federalists to disappoint the I<epul>- 
licans by making Burr president; but Jefferson obtained tbit 
offic:e, Burr becoming 'dee-president for four years. I'liis 
disputed election, however, led to the adoption in 7804 of the 
T2lh amendment to the ( onstitution, which prescribed that 
each elector should ^^ote separately for president and vice- 
president, and thu.s prevent another tie vole of this kind; 
this amendment, moreover, made very improbable the choice 
in tlje future of a president and a vice-pr'sident from opposing 
paities. 

126. The “Revolution of 1800“ decided the future develop- 
ment of the United States. The new dominant party entered 
upon its career weighted with the theory of state 
sovereignty; and a civil war was necessiiry before 
** ' this dogma, put to use again in the .service of slavcn^, 

could be bani.slied from the Amerioin .system. But tlie demo- 
c!ratic development never was clieckcd. From that iirncj the 
interpretation of the Federal Constitution has generally favoured 
individual rights at the exp(!nse of governmental pmver. As the 
Republicans obtained control of the states they altered the state 
con.stitutions so as to cut out all the arrangements that favoured 
property or class iniere.sts, and reduced political power to the 
dead level of manhood suffrage. In mo-U of the .states outside 
of New England this ])rocess was completed before 1.815; 

New England tenacity was proof against the advancing revolu- 
tion until aijout 1820. For twenty years after its downfall of 
1800 the Federalist party maintained its hopeless struggle, 
and then it faded away into nothing, leaving as its permanent 
memorial the excellent organization of the Federal government, 
which its successful rival hardly changed. Its two successors 
— the Whig and the second Republican party— have also 
been broad-constructionist parties, but they have admitted 
democracy as well; the Whig party adopted popular methods 
at least, and the Republican went further in the direction 
of individual rights, securing the emancipation of enslaved 
labour. 

* Adams^ received 65, Pinckney O4 and John Jay i. 




127. The disputed election of j8oo was decided in the new 
capital city of Washington, to which the government had just 
been removed, after having been for ten years at 
Philadelphia. Its streets and parks existed only on 

paper. The ( apitol had been begun ; the White House ^ 
was unfini.shecl, and its audience room was used liy Mrs Adams 
us a drying room for clothes; and thcf’ongressinen could hardly 
find lodgings. 'J'lie inconveniences were only an cxaggeiration of 
the condition of other American cities. 'J’heir .sanitary condi* 
tions were bad, and yellow fever and cholera from time to time 
reduced severai of them almost to dcpopulalion. More than once, 
during this decade, the fever visited Philadelt)]na and Now \’ork, 
drove out the people, and left the grass growing in the streets. 
The communication bctw'een the cities was still wretched, 'fhe 
traveller wu.s .subject to every danger or annoyance that bad 
roads, bad carriages, bad horses, bad inn.s and bad police pro- 
tection could combine to inllict u]7on him. But the war with 
natural oL>stai'les had fairly begun, though it had little prospect 
of success until .steam was brought 'nto us? as the ally of man. 

128. About this time the term “the West” appears. It 
meant then th^' western part of New Y<Tk, the new; territory 
north of the Ohio, and Kentuckv and 'J'enne.ssoe. In 

.settling land boundaries New York had transferred 
(1786) to Mas.sachusetts, whose claitn.s crossed her territory, 
the right to (but not jurisdiction oxer) a large tract of land in 
ci'iitral New York, and to another large tract in the Erie basin. 
The sale of this land had carried population considerably west 
of the lIud.son. After other exfieditions against the Ohio 
Indians had lieen defeated, one under (reneral Anthony Wainc 
had compelled them in 1 7()4- (15 to give up all the ter if ory 
now in the state of Ohio. Settlement received a new impetus. 
Between 1790 and 1800 the population i Ohio had risen from 
tilrnost nothing to 45,000, that ut 'IVnnessee from 36,000 to 
I 106,000, and that of Kentucky from 7.1,000 to 221,000 the 
last namtJd .state now enccecding six of ihv. “ old t.hirtcim ” in 
population, 'fhe difliculties of the wostern emigrant, however, 
were still enormous. He obtained land of his own, fertile land 
and pltMUy of it, but litth? else. 'I'hc produce of the .soil had to 
be consumed at home, or near it; r’ady money was scarce and 
<listant products scarcer; and comforls, except the very rud(‘.st 
substitutes of home manufacture, were unobtainaiilc. 'Hie new 
life bore most hardly upon women; and, if the record of woman’s 
share in the work of American colonization could be fully made 
up, the price p^id for the final .succes.s would .seem enormous. 

129. The number of post ofljcc.s ro.se during- these ten years 
from 75 to 903, the mile.s of post routes from 1900 to 21,000, 
and the revenue from $38,000 to $231,000. These 

figures seem .small in com[)ari:,on with the 61,158 
post offices, 430,738 m, of post routes (be.sides 943,087 m. of 
rural delivery routes), and a postal revenue of $191,478,663 in 
1908, but the compari, on with the of shows a 

development in which the new Uonstilution, with its increased 
security, must have been a factor. 

130. The power of Congress t/ regulate patents was already 

bearing fruit. Until I this pnwer w s in the hands of the 
states, and the privileges of tlie inventor were p - ^ 
restricted to the territory of t^e patenting state. * ® ’ 

Now he had a vast and growing territory within which all the 
jwofits of the invention wer; his own. Twenty patents were 
issued *n 1793, and 23,471 one hundred years afterwards; but 
one 'A the inventions of 1793 was Eli Whitney^s cotton gin. 

131. When the Uonstitution v/as adopted it was not known 
that the cultivation of cotton could be made profitable in the 
southern states. The “ roller gin ” could clean 

only 6 tb a day by .slave labour. In 1 784 eight ® 
bags of cotton, landed in Liverpool from an American ship, 
were seized on the ground that so much cotton could 

not be the produce of the United States. Eli Whitney 

(q.v.) invented the saw-gin, by which the cotton was dragged 
through parallel wir8.s with openings too narrow to allow the 
seed.s to pass; and one slave could now clean 1000 lb 

a day. 'i’hc exports of coll on leaped from 189,000 lb m 
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179T to 21,000,000 lb in 1801, and doubled in three years 
more. The influence of this one invention, combined with the 
wonderful series of British inventions which had paved the way 
for it, can hardly be estimated in its commercial aspects. Its 
political influences were even wider, but more unhappy. The 
introduction of the commercial element into the slave system 
of the South robbed it at once of the patriarchal features which 
had made it tolerable ; while it developed in slave-holders a 
new disposition to defend a system of slave labour as a “ posi- 
tive ^^ood.” The abolition societies of the South began to 
dwindle as soon as the results of Whitney’s invention began to 
be manifest. 

132. The development of a class whose profits were merely 
the extorted natural wages of the black labourer was certain; 

and its political power was as certain, though it 
^Mverymnd showed itself clcarly until after 1830. And 

emoeney* peculiarly distorting effect 

on the political history of the Uniled States. Aristocratic in 
every sense but one, it was ullra-Dernotratic (in a purely party 
sense) in its devotion to state sovereignty, for the legal basis 
of the slave system was in the laws of the several stales. In 
time, the aristocratic cU'rnenl got control of the party which 
bad originally looked to stale rights as a bulwark of individual 
rii.'hts; and the party w'as finally committed to the employment 
of its original doctrine for an entirely different purpose— the 
suppression of the bliu^k labourer’s wages. 

'H.— Democracy and Nationality, /So/ 

133. When Jefferson took office in 1801 he succeeded to a 

task larger than he imagined. His party, ignoring the natural 
Demoermey forces which l:<?cl th(* states together even against 
t$nd their wills, insisted tliat the legal basis of the bond 

NationdUiy. in the power of any state to withdraw at will. 
Tliis was no nationality ; and foreign nations naturally refused 
to take the American national coin at any higher valuation than 
that at which it was current in its own country. The urgent 
necessity was for a reconciliation between democracy and 
nationality ; and this w’as the work of this period. An under- 
lying sense of all tliis has led Democratic leaders to (!all the war 
of 1812-15 the “Second War of Independence”; the result 
was as much independence of past ideas as of Great Britain. 

134. The first force in the new direction was the acquisition 
of Louisiana in 1803. Napoleon had acquired it from Spain, 

and, fearing an attack upon it by Grout Britain, 
LmtMmna* United Stiites for 5,000,000. The 

Constitution gave the Federal government no powxr to buy 
and hold territory, and the parly was based on a strict construc- 
tion of th«^ constitution. Possc.-ssion of pow’cr forced the strict- 
construction party to broaden its ideas, and Louisiana was 
bought, though Jefferson quieted his conscience by talking 
for a time of a futile proposal to amend the Constitution so as 
to grant the necessary power. (Sec Louisiana Purchase; and 
Jefferson, Thomas.) The acquisition of the w’estern Mississippi 
basin more than doubled the area of the United States, and 
gave them control of all the great river-.systems of central 
North America. The difficulties of using these 
SMmboMt removed almost immixiiately by Robert 

’ Fulton’s utilization of steam in navigation (1807). 
Within four years steamboats were at work on western waters; 
and thereafter the increase of steam navigation and that of 
population stimulated one another. The “centre of popu- 
lation ” has been carefully ascertained by the census 
PopnteSofl. for each decade, and it represents the 

westward movement of population very closely. 
During this period it advanced from about the middle of the 
state of Maryland to its extreme western limit; that is, the 
centre of population w^as in 1830 nearly at the place which had 
licen the western limit of population in 1770. 

135. Jefferson also laid the basis for a further acquisition 
in tile future by sending an expedition under Meriwether Lewis 

Mfii,jir,and William Clark to explore the territory north of 
Spanish territory of California and wxst of the 
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Rocky Mountains — the “ Oregon country ” as it was afterwards 

called. The explorations of this party (1804-1806), 

with Captain Robert Gray’s discovery of the couSi^' 

Columbia River (1792), made the best part of the 

claims of the United States to the country forty years later. 

136. Jefferson was re-elected in 1804,’ serving until 1809; 
hi.s party now' controlled almost all the states outside of New' 
England, and could elect almost any one whom it 
chose to the presidency. Imitating Washington 
in refusing a third term of office, J eff erson established 
the precedent, which has not since been violated, restricting a 
president to two terms, though the Con.stitution contains no 
.such restriction. The great success of his presidency had been 
the acquisition of Louisiana, which was a violation of his party 
principles ; but all his minor successes were, like this, recognitions 
of the national sovereignty which he disliked so much. After 
a short and brilliant naval war the Barbary pirates were reduced 
to submission (1805). The long-continued control of New 
Orleaas by Spain, and the persistent intrigues of the Spanish 
authorities, looking towards a separation of the whole western 
country from the IJnitcd States, had been ended by the acquisi- 
tion of Louisiana, and the full details concerning them will 
probabl}^ remain for e^'er hidden in the secret history of the 
early West. They had left behind a dangerous ignorance of 
Federal power and control, of which Aaron Burr (^.v.) took 
advantage (1806-07). Organizing an expedition in Kentucky 
and Tennessee, probably for the conquest of the Spanish 
colony of Mexico, he was airested on the lower Mississippi and 
brought back to Virginia. He was acquitted; but the incident 
opened up a vaster view of the national authority than demo- 
cracy had yet been able to take. It had been said, forty years 
before, that Great Britain had long arms, but that "three 
thousand miles was too far to extend the^m ; it was something 
to know now that the arms of the Federal government wth' 
long enough to reach from Washington city to ihe Mississippi. 

T37. All the success of Jefferson was confined to his first 
four years; all his heavy failures were in his second term, in 
which ho and his party as persistently refused to Dif/icaitiea 
recognize or assert the inherent power of the nation with Oraat 
in international affairs. The Jay treaty (‘xpired in Britain. 
t8o6 by limitation, and American commerce was thereafter left 
to the course of events, Jefferson refusing to accept the only 
treaty whu^h the British government was willing to make. All tiit‘ 
difficulties which followed may be summed up in a few words : the 
British government vas then the rep^esentati^'c of the ancient 
system of restriction of commerce, and had a powerful na^y to 
enforce its ideas ; the American government was endeavouring 
to force into international recognition the present system of 
neutral rights and unrestricted commerce, but its suspicious 
democracN' refused to give it a nsevy sufficient to command 
resptH.‘t. 'rhe American government apparently expected to gain 
its objects w'ithout the exhibition of anything but moral force. 

138, Great Britain w'as now at war, from time to time, with 
almcxst every other nation of Europe. In time of peace EnropenTi 
nations followed generally the old restrictive principle 
of allowing another nation, like the United States, c^mree 
no commercial access to their colonies; but, when 
they were at war with Great Britain, whose navy controlled 
the ocean, they were very willing to allow the neutral American 
merchantmen to carr)" away their surplus colonial produce. 
Great Britain had insisted for fifty years that the neutral nation, 
in such cases, was really intervening in the war as an ally of her 
enemy; but she had so far modifi^ her claim as to admit that 
“ trans hipment,” or breaking bulk, in the United States was 
enough to qualify the commerce for recognition. The neutral 
nation thus gained a double freight, and grew rich in the traffic ; 
the belligerent nations no longer had commerce afloat for 
British vessels to capture ; and the “ frauds of the neutral 
flags became a standing subject of complaint among British 
merchants and naval officers. About 1805 British prize courts 

' Jefferson received 162 electoral votes and his opponent, C. C. 

I Pinclcney, only 14. 
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began to disregard transshipment and to condemn American 
vessels which made the voyage from a European colony to the 
mother country by way of the United States. This was really 
a restriction of American commerce to purely American pro- 
ductions, or to commerce with Great Britain direct, with the 
payment of duties in British ports. 

139. The question of expatriation, too, furnished a good 
many burning grievances. Great Britain maintained the 

old German rule of perpetual allegiance, though she 
SS**^** had modified it by allowing the right of emigration. 

The United States, founded by immigration, was 
anxious to establish what Great Britain was not disposed to 
grant, the right of the subject to divest himself of allegiance 
by naturalization under a foreign jurisdiction. Four facts 
thus tended to break off friendly relations : (i) Great Britain's 
claim to allegiance over American naturalized subjects; (2) 
her claim to the belligerent right of search of 
neutral vessels; (3) her claim of right to impress for 
her vessels of war her subjects who were seamen 
wherever found ; and (4) the difficulty of distinguishing 
native-born American from British subjects, even if the 
right to impress naturalized American subjects were granted. 
British naval officers even undertook to consider all who spoke 
the English language as British subjects, unless they could 
produce proof that they were native-born Americans. 'I'he 
American sailor who lost his papers was thus open to impress- 
ment, A particularly flagrant case of seizure of Americans 
occurred in 1807. On the 27th of June the British ship “ Leo- 
pard ” fired upon the American frigate “ Chesapeake, which, 
lifter having lost 3 men killed and 18 wounded, hauled down 
its flag; the British cunuiiander then seized four of the “ Chesa- 
peake’s ” crew. This action aroused intense anger throughout 
the country, and but for the impotence of the government 
would undoubtedly liave led to immediate war. 'J'he American 
government in i8to published the cases of such impressments 
since 1803 as numbering over 4000, about onc-third of the cases 
resulting in the discharge of the impressed man; but no one 
could say how' many cases had never been brought to the 
attention of a government which never did anything more than 
remonstrate about them. 

140. In May 1806 .government, by orders in 

council, declared a WeiOkade of the whole continent of Europe 

from Brest to the Elbe, about 800 m. In 
CwUm/l November, after the battle of Jena, Napoleon 
answered by the “ Berlin decree,” in which he assumed 
to blockade the British Isles, thus beginning his “ continental 
system.” A year later the British government answered by 
further orders in council, forbidding American trade with any 
Berlin mnd Country from which the British flag was excluded, 
MUmn allowing direct trade from the United States to 

DecreeM. Sweden only, in Amaiton product';, and permitting 

American trade with other partis of Europe only on condition 
of touching in England and paying duties. Napoleon retorted 
with the “ Milan decree;,” declaring good prize any vessel which 
should submit to search by a British ship; but this was evidently 
;i vain fulmination. 

141. The Democratic party of the United States was 

almost exclusively agricultural and had little knowledge of or 
vv V sympathy with commercial interests; it was pledged 
. M Mvy, reduction of national expenses and the debt, 

and did not wish to take up the responsibility for a navy; and, 
as the section of country most affected by the orders in council, 
New England, was Federalist, and made up of the active and 
irreconcilable opposition, a tinge of political feeling could not 
but colour the decisions of the dominant party. Various 
ridiculous proposals were considered as substitutes for a neces- 
sarily naval war; and perhaps the most ridiculous was adopted. 
Since the use of non-intercourse agreements as revolutionary 
weapons against Great Britain, an overweening confidence in such 
measures had spnmgup, and one of them was now resorted tci — 
the embargo of the 22nd of December 1807, forbidding forej^n 
commerce altogether. It was expected to starve Great Britioi 
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into a change of policy; and its effects may be seen by comparing 
the $20,000,000 exports of 1790, $49,000,000 of 1807 and 
$9,000,000 of t8o8. It does not seem to have struck 
those who passed the measure that the agricultural 
districts also might find the change unpleasant ; but 
that was the result, and their complaints reinforced those of New 
England, and closed Jefferson’s second term in a cloud of recog- 
nized misfortune. I'he pressure had been slightly relieved by the 
substitution of the Non-Intercourse Law of the 1st of March 1809 
for the embargo ; it prohibited commercial intercourse with Gn at; 
Britain and France and their dependencies, leaving 
other foreign commerce open, prohibited the impor- course Lavv. 
tation from any quarter of British and French goods, BhetiM 
and forbade the entrance of British or French vessels, 
public or private, into any port of the United States. Madison, 
Jefferson’s secretary of state, who succeeded Jefferson in 1809, 
having defeated the Federalist candidate C. C. Pinckney in 
the election of i8o8, assumed in the presidency a burden which 
was not enviable. New England was in a ferment, and was 
suspected of designs to resist the restrictive system by force; 
and the administration did not face the future with confldenci;. 

142. 'I'he Non-Intercoursc Law was to be in force only “ until 
the end of the next session of C'ongress ” and was to be abandoned 
as to either belligerent which should abandon its attacks on 
neutral commerce, and maintained against the oilier. In 1810 
the American government was led to believe that France had 
abandoned its system. Napoleon continued to enforce it in 
fact ; but liis official fiction served its purpose of limiting the non- 
intercourse for the future to Great Britain, and tluis straining 
relations between that country and the United States still 
further. The elections of 1811-1812 resulted cvtTywhere in 
the defeat of “ submission meti ’’ and in the choice of new 
members wffio were determined to resort to war against Great 
Britain. Menry Clay, John Calhoun, William H. ('rawford 
and other new^ men seized the load in the two houses of 
Congress, and forced Madison, it is said, to agree to a declara- 
tion of war as a condition of his re-clcction in 1812 when he 
defeated Dc Witt ('linton by an electoral vote of 128 to 89. (Sec 
Madison.) Madison sent to Congress a confidential BhcUon 
“ war mc.s.sagc ” on the 1st of June and on the j8th ot ibh. 
war was declared. The New England Federalists WmrwHh 
always called it ” Mr Madison’s war,” but the 
president was about the most unwilling participant in it. 

143. The national democracy meant to attack Great Britain 
in ('anada, partly to gratify its we.stern constituency, who 
had been harassed by Indian attacks, asserted to m^cMno^ 
have been instigated from Canada. Premonitions ^ 

of success were drawn from the battle of Tippecanoe, in which 
Harrison had defeated at. 'I'ippecanoe in 1811 the north-western 
league of Indians formed by Tecumsch (< 7 .v.)‘ Between the 
solidly settled Atlantic states and the Canadian frontier was a 
wide stretch of unsettled or thinly settled country, which was 
itself a formidable obstacle to war. Ohio had been 
admitted as a state in j8o2, and Louisiana was 
admitted in 1812; but their admission had been 
due to the desire to grant them self-government rather than to 
their full development in population and resources. Cincinnati 
was a little settlement of 2500 inhabitants; the fringe of .settled 
country ran not very far north of it ; and all beyond was a wilder- 
ne.ss of which little was known to the authorities. 'Fhe case was 
much the same with western New York ; the army which was to 
cross the Niagara River must journey almo.st all the way from 
Albany through a very thinly peopled country, It would have 
been far less costly, as events proved, to have entered at once 
upon a naval war; but the crusade against ('anada had been 
proclaimed all through Kimtucky and the West, and their 
people were determined to v/ipe out their old scores before the 
conclusion of the war. (For the military and naval events 01 
the war .see American War of 1812.) 

144. The war opened with disaster— General William Hull’s 
surrender of Detroit; and disaster attended it for two years. 

! Political appointments to positions in the regular army were 
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numeroQS; and such officers were worse than useless. The 
war department showed no great knowledge, and poverty put 
its little knowledge out of servicx\ Futile attempts 
b'^LMNi in^'asion were loilowed by defeat or abortion, until 
^ * the {lolitical ollKxrs were weeded out at the end of the 

year 1813, and Jacob I {rown, Winfield Scott, K.W. Ripley and 
others who had fought their way up were put in command. Then 
for the first time the men W'crc drilled and brought into effective 
condition; and tw'O successful battles in 1814 -Chippewa and 
Lundy’s Lane—threw some glory on the end of 
mtidMay*B the war. So weak were the preparations even for 
LMtte. defence that a liritish expedition in 1814 met no 
effective resistance w'hen it landed and burned 
iirot* W' asliington. hbr some of the disasters the responsi- 

bility rested as miK'h, or more, upon the war department as upon 
the officers and soldiers in the field. 

145. The Am(jri(*aii navy was but a puny adversary for the 

British navy, which hod captured or shut up in port all the other 
State ot J^avics of Europe. Hut the small number of Amcri- 
theSavy* vessels, with the superabundance of trained 

officers, gave them one great advantage : the train- 
ing and discipline of thcm(‘n, and the equipment of the vessels, 
had been brought to the very highest point. C aptains who 
could command a vessel but for a short time, yielding her then to 
another oflicitr who was to take his sea service in rotation, were all 
ambitious to rnoke their mark during their term. “ 'I'hc art of 
handling and fighting the old broadside .sailing frigate ” had been 
carried in the little American navy to a point which unvarying 
success and a tendency to fleet-rombats had now made far less 
common among British cajitains. Altogether the American 
vessels gave a remarkabh^ good account of the?mselvcs. 

146. 'rhe home dislike to the war had incTcased steadily with 

the evidence of incompetent management by the administration. 
Paeiiag Federalists, who had always desired a navy, 

ia New pointed to the naval successes as the be.sl proof of 
Bagiaad, the folly with which the war had l)een undertaken 
and managed. New' England Federalists complained that the 
Federal government utterly neglected the defence of their coast, 
and that southern influence was far too strong in national affairs. 
They showed at every opportunity a disf)Osition to adopt the 
furthest stretch of state sovereignty, a.s stated in the Kentucky 
Resolutions; and every such development urged the national 
democracy unconsciously further on the road to nationality. 
When the New England states sent delegates to meet at Hartford, 

Conn, {q.v,), and con.sider their grievancc.s and 
c^^ntkm remedies— a step perfectly proper on the 

' Democratic theory of a “ voluntary Union ”• 
treason was suspected, and a readiness to suppress it by force was 
plainly shown. The recommend atioas of the convention camt* 
to nothing ; but the attitude of the dominant party towards it is 
one of the .symptoms of the manner in which the trials of actual 
war were .steadily reconciling democracy and nationality. The 
object which Hamilton had sought by high tariffs and the 
development of national classes had been attained by more 
natural and healthy means. 

147. In April 1814 the first abdication of Napoleon took place, 

and Great Britain was able to give more attention to her Ameri- 
PaacB antagonist. The main attack was to be made on 

Louisiana, the weakest and most distant portion of 
the Union. A fleet and arm}^ were sent thither, But the British 
assault was completely repulsed (Jan. 18, 1815) by the Americans 
under Andrew Jackson. Peace had been m^c at Ghent fifteen 
days before the battle was fought, but the news of the battle 
and the peace reached Washington almost together, the former 
going far to make the latter tolerable. 

148. The treaty was satisfactory to the United States. It is 
true that it said not a word about the questions of impressment, 
search and neutral rights, the grounds of the war; Great Britain 
did not abandon her position on any of them. But everylwdy 
knew that circumstances kad changed. The new naval power 
whose frigates alone in the past twenty years had shown their 
ability to fight English frigates on equal terms was not likel>' 


to be troubled in future with the question of impressment; and 
in fact, while not renouncing the right, the British government 
no longer attempted to enforce it. The navy, it must be con- 
fessed, was tlic force which had at last given the United States 
a recognized and cordial accc(}tancc in the family of nations: 
it held .solved the problem of the reconciliation of democrac}' 
and nationality. 

149. The remainder of this period is one of the harrenest in 
American history. The opposition of the Federalist party to the 
war completed the measure of its unpopularity, and ^xtiacUaa 
it had only a perfunctory existence for a few years ottbe 
longer. Scandal, intrigue and personal critici.sm PadBraiiat 
became the most marked characteristics of Amcri- 

can politics until the dominant party broke at the end of the 
period, and real party conflict was renewed. But the seeds 
of the final disruption are visible fnjm the peace of 1814. The 
old-fashioned Republicans looked with intense .suspicion on the 
new form of Republicanism generated by the war, a type which 
instinctively bent its energies toward the further deN'eloprnent 
of national power. Flay was the natural leader of the new 
democracy; l)ut John Quincy Adams and others of Federalist 
antecedents or leanings took to the new doctrines kindly; and 
even ( alhoun, Crawford and others of the southern interest were 
at first strongly inclined to support them. One of the first 
effeds was the revival of protection and of a national bank. 

150. The charter of the national bank had expired in i8j i, and 
the dominant party had refused to rechartcr it. The attempt to 
carry on the w'ar by loans resulted in almost a bank- sankat the 
ruptcy and in a complete inability to act efficiently, umtad 

As soon as pciace gave time for consideration, a second ^*«*«»* 
bank was chartered (April 10, 1816) for twenty years, witli 
a capital of $35,000,000, one-fifth of which was to he sub- 
scribed for by the national government. It was to liave the 
custody of the government revenues, but the secretary of the 
treasury could divert the revenues to other custodians, giving 
his rottson.s for such action to (Congress. 

151. Protection was advocated again on national grounds, but 
not quite on those which had moved Hamilton. The additional 
receipts were now to be expended for fortifications 

and other national clefence.s. and for national roads 
and canals, the latter to Baiwnsidered solely as military 
measures, with an incidental benefit 'to'tlhe people. Business 
distre.ss among the people gave additional force to the propo.sal. 
The war and blockade had been an active form of proteciiion, 
under which American manufactures had .sprung up in great 
abundance. As soon as peace was made English manufacturers 
drove their American rivals out of business or reduced them to 
desperate straits. Their cries for relief had a double effect. 
They gave the spur to the nationalizing advocates of protection, 
and, as most of the manufacturers were in New England or New- 
York, they developed in tlieicitadel of Federalism a class which 
looked for help to a Republican Congress, and was therefore 
bound to oppose the Federal party. This was the main force 
which brought New England into the Republican 
fold before 1825. An incxease in the number of 
spindles from 80,000 in 1811 to 500,000 in 1815, and 
in cotton consumption from 500 bales in 1800 to 90,000 in 1815, 
the rise of manufacturing towns, and the rapid development of 
the mechanical tendencies of a people who had been hitherto 
almost exclusively agricultural, were influences which were to be 
reckoned with in the politics of a democratic country. 

T 52. The tariff of j 81 6 imposed a duty of about 2 5 % on imports 
of cotton and woollen goods, and specific duties on iron imports, 
except pig-iron, on which there was an ad valorem Tarntot 
duty of 20 %. In 1818 this duty also was made 
specific (50 cents a cwt.). The ad valorem duties carried most 
of the manufacturers through the financial crisis df 1818-1819, 
but the iron duties were less satisfactory. In English manu- 
facture the substitution of coke for charcoal in iron production 
led to continual decrease in price. As the price went down the 
specific duties were continually increasing the absolute amount 
of protection. Thus spared tlie necessity for improvements 
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in production, the American manufacturers felt English com- 
petition more keenly as the years went by, and called for more 
protection. 

153. James Monroe succeeded Madison as president in 
1817, and, re-elected with hardly any opposition in 1820, he 

Brm of served until 1825.* So complete was the supremacy 

aoocT of the Republican party that this is often called 

“ the era of good feeling.” It came to an end when 
a successor to Monroe was to be elected; the two sections of 
the dominant party then had their first opportunity for open 
struggle. During Monroe’s two terms of office the nationalizing 
party developed the policy on which it proposed to manage 
national affairs. This was largely the product of the continually 
swelling western movement of population. The influence of 
the steamboat was felt more and more every year, and the want 
of a similar inprovement in land transport was correspondingly 
et'ident. The attention drawn to western New' York by th(^ 
war had filled that part of the state w ith a new population. The 
southern Indians luid been completely overthrown by Andrew 
Jackson during the war of 1812, and forced to cede their lands. 
\dmlB9loa admission of the new states of Indiana (1816), 
oiAieiv Mississippi (1817), Illinois (i8i8), Alabama (1819), * 

stmfB* Maine (1820) and Missouri (1821) — all hut Maine 

the product and evidence of western growah— -w^ere the immediate 
results of the development consetjuenl upon the war. All the 
territory cast of the Mississippi, except the northern part of 
the North-West Territory, was now formed into sclf-goveniing 
states ; tlie state system had crossed the Mississippi ; all that was 
needed for further development was the locomotive engine. The < 
four millions of 1790 had grown into thirteini millions in 1830; 
and there was a steady increase of one-third in each dei^ade. 

154. The urgent demand of western .settlers for some road 
to a market led to a variety of schemes to fainlitalc intercourse 

between the East and the West— the most successful 
' being that completed in New York in 1825, the Erie 
Canal. The Hudson River forms the great natural breach in 
the barrier range whicli runs parallel to the Atlantic (H)ast. 
When the traveller lias passed up the Hudson through that range , 
he sees before him a vast champaign country cxt<*n<iing westward 
to the Great Lakes, and perfectly adapted by nature for a canal. 
Such a canal, to turn western traffic into the lake rivers and 
through the lakes, the canal, and the Hudson to New York 
City, was begun by the state through the influence of J)c Witt 
Clinton, was derisively called Clinton^s big ditch ” until its 
(Completion, and laid the foundations for th(‘ great commercial 
prosperity of New York state and city. Long before it was 
finished the evident certainty of its success had seduced other 
states into far less successful enterprises of the kind and had 
established as a nationalizing policy the combination of high 
tariffs and expenditures for internal improvements which was 
long known as the “American system.’’ “ The tariffs of dutic.s on 
imports were to be carrieii as high as revenue results 
** AmwricB^tt would approve; w'ithin this limit the duties wx*re 
Syuum,** defined for purposes of protection; and the 

superabundant revenues were to be ci^ended on eni erprises which 
would tend to aid the people in th(dr efforts to suliduc the con- 
tinent. Protection was now to be for national benefit, not for 
the benefit of clas.s€s. Western farmers were to have manufac- 
turing towns at their doors, as markets for the surplus which 

1 In 1816 Monroe received 128 electoral votes and his opponent, 
Do Witt Clinton, 89; in 1820 Monroe received 1S3 and liis opponent, 
Rufus King, 34. 

® For a generation the making of “ internal improvements ” 
by the Federal government was an issue of great political importance. 
In t8oG Congfress made an appropriation for the National or 
Cumberland Road, eventually constructed from ?'ort Cumlnsrland, 
Md., to Vandalia, 111 . The policy of making such improve- 
ments was opposed on the ground that the Constitution gave to 
the Federal government no power to make them, that it was not 
an " enumerated power,'* and that such improvements were not a 
" nwssary and pronrr ” means of carrying out any of the enu- 
merated powers. Others argued that the "Federal government might 
constitntionaljy make such improvements, but could not exerd^-. 
jurisdiction over them when made. r 
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had hitherto been rotting on their farms; competition among 
niiinufai’tiirers was to keep dowm prices; migration to all the 
new advantages of the VVt*st was to be made easy at national 
expense ; and Henry Clay 's eloquence was to commend the whole 
policy to the people. The old dernocTiicy, particularly in th(‘ 
South, insisteci that the w^hole scheme really had its basis in 
benefits to classes, that its communistic fcatu^(^s were not su(ih as 
the (bnstitution meant covct by its grant of pow er to Congress 
to levy taxation for the general welfare, and that any such 
legislation wanild be unconstitiilional. tlu* dissatisfaction in 
the South rose higher when the tariffs w'crc increased TartifE of 
in 1824 and 1828. The proportion of customs 
revenue to dutiable imports rose to 37% in 1825 
and to 44 % in 1829 ; and the ratio to aggregate imports to 33 % 
in 1825 and 37% in 1829. As yet, southern dissatisfaction 
showcci itself onl\' in resolutions of state legislatures. 

155. In the sudden development of the new nation cir- 
cumstaiKTS had conspired to gixr social forces an abnormally 
materialistic cast, and this had strongly influencecl the expres- 
sion of the national life. Its lileratun^ and its art had amounted 
to littl(‘, for the American people were still engaged in the 
fiercest of warfare against natural difficulties, which absrjrbed all 
their energies. 

156. In international relations the adion of the government 
w'as strong, quiet and self-rt?.spe<‘ting. Its first weighty action 
took place in 1823. It had become pretty evident that the 
holy alliance, in addition to its interventions in Europe to 
suppress popular risings, mc^ant to aid Spain in bringing her 
revolted South American colonies to obedience. Great llritain 
had b(^n drifting steadily away from the alliance, and Georgi* 
Canning, the new .secretary, determined to call in the weight 
of the transatlantic power as a chi^tk upon it. A hint to the 
American minister was followed by a few pregmint 
passages in Monroe’s annual message in December, 

“ We (xjuld not view,” he said, “ any interposition for 
the purpose of oppri^ssing them (the South American states), 
or controlling in any other manner their dest ny by any Euro- 
pean power, ill any othca- light than as the manifestation of 
an unfriimdly disposition towards the United Stales.” If both 
the United Stales and Great Britain wore to take this ground 
the fate of a fleet sent by the alliani^e across the Atlantic was 
not in much doubt, and the i)ro3ect was at once given up. 

157. It was supposed at the time that Spain might transfer 
her colonial claims to some stronger power ; and Monroe thtirefon* 
said that “ the AmiTii'ian conlinenls, by the free and iridopendent 
condition whii^h they have assumed and maintained, are hence- 
forth not to be considered as subjects for future (Colonization by 
any European powers.” This declaration and that quoted 
above constitute together the “ Monroe doctrine ” as originally 
proclaimed. The doctrine has remained the rule of foreigti 
intercourse for all American parties. Added to the already 
established refusal of the United States to become entangled 
in any European wars or alliances, it has separated the two 
continents, to their common advantage. (See Monroe 
Doctrine.) 

158. By a treaty with Russia (1825) that power gave up all 
claims on the Pacific cotust south of the present limits of Ala.ska. 
The northern boundary of the United .States had 

been defined by the treaty of 1783; and, after the Nortb-wEEt 
acquisition of Louisiana, a convention with Great Bouttaary. 
Britain (1818) settled the boundary on the line of 49® N. lal. 
as far west as the Rocky Mountains. West of these mountains 
the so-called Oregon country, on whose limits the two powers 
could not agree, was to be held in common posses.sion for ten 
years. This common pos.ses.9ion was prolonged by another 
convention (1827) indefinitely, with the privilege to cither 
power to terminate it, on giving twelve months’ notice. This 
arrangement lasted until 1846 (see Oregon : History), 

159. Monroe's term of office came to an end in March 1825. 
He had originally been an extreme Democ^rat, who could hardly 
speak of Washington with patience ; he had slowly modified 
iSs view.s, and his tendencies were now eagerly claimed by 
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the few remaining Federalists as identical with their own. The 
nationalizing faction of the dominant party had scored almost 
all the successes of the administration, and the 
divergence between it and the opposing faction 
® * was steadily becoming more apparent. All the can- 

didates for the presidency in 1824 — Andrew Jackson, a private 
citizen of Tennessee; William H. Crawford, Monroe’s secretary of 
the treasury; John Quincy Adams, his secretary of state; and 
Henry Clay, the speaker of the Plouse of Representatives — claimed 
to be Republicans alike; but the personal nature of the struggle 
v/as shown by the tendency of their supporters to call themselves 

Adams men ” or “ Jackson men,” rather than by any real 
nurty title. Calhoun was supported by all parties for the vi(!e- 
jiresidency, and was elected without difficulty. The choice of a 
president was more doubtful. 

t6o. None of the four candidates had anything like a party 
organization behind him. Adams and (!lay represented th(? 

nationalizing element, as Crawford and Jackson 
mvmfneo Iikene.ss among them stopped. 

^ ’ The strongest forces behind Adams were the new 

manufacturing and commercial interests of the East; behind 
Clay were the desires of the West for internal improvements 
at public expense as a set-off to the benefits which the .seaboard 
states had already received from the government; and the two 
elements were soon to be united into the National Rcpiibliciui 
or Whig party (g-v.), Crawford was the representative of the old 
Democratic party, with all its southern influences and leanings. 
la(‘ks()n w'as the personification of the new dern()cra(!y not 
Ncry cultured, perhaps, but honest, and liating every shade of 
(‘hiss control inslinctiwily. As he liecame better known the 
whole force of llie new drift of things turned in his direc- 
tion, Crawford was taken out of the rac(?, just after the 
ttl<‘(‘tors had cast their votes, by physical failure, and Adams, 
later, hy the reviN’al of aiK.ient quarrels with the Federalists of 
New Eng'and; and the future was to be with Clay or with 
Jackson. But in 1824 the electors gave no one a majority; 
and the House of Rt!f)res(intatives, voting by stat(?s, gave the 
presidency t o Adams. 

i6i. Adams's election in 1824 was due to the fact that Clay's 
friends in the House — unable to vote for him, as he. was the 
TbeAdmma in the (‘lectoral vote, and only three names 

AdminUfrm> were open to choice in the House — \Try naturally 
Horn,. gave their votes to Adams. As Adams appointed 
Clay to the leading position in his cabinet, the defeated 
party at once raised the cry of “ bargain and intrigue,” one 
of the most effective in a democracy, and it w'as kept up through- 
out Adams's four years of i>ffice. Jackson had received the 
largest number of electoral votes, though not a majority,^ and the 
hazy notion that he had been injured because of his devotion to 
the people increased his popularity. Though demagogues made 
use of it for selfish purin)ses, this feeling was an honest one, and 
Adams had nothing to oppose to it. He tried vigorcu.sly to 
uphold the “ American s^^stem,” and succeeded in passing the 
tariff of 1828; he tried to maintain the influence of the United 
States on both the ^American continents; hut he remained as 
unpopular as his rival grew' popular. In 1828 Adams was 
easily displaced by Jackson, the electoral vote being 178 to 
83. Calhoun w'as re-elected vice-pre.sident. 

.162. Jackson’s inauguration in 1829 closes this period, as it 
ends the time during which a disruption of the Union hy the 
Blteilon «/ P^^^ceable withdraw al of any stale was even possible. 
MB. The party which had made state sovereignty its 

•locrtcr bulwark in 1798 avus now in control of the govem- 
Nmiiwiity. again; l)ut Jackson’s pioclamation in his first 
term, in which he warned South Carolina that ‘^disunion byarmed 
force is treason,” and that blood must flow if the laws were 
resisted, speaks a very different tone from the speculations of 

^ jackson roc'civtd 99, Adams 8.^, Crawford .p, and Clay 37; in 
tlic House of Reprc'SfmtativoTi Adams recoiv’^ed the vol es of 13 
Jackson of 7, and Crav/ford of 4. For sice-president Calhoun 
received 182 electoral votes, and his principal competitors, Nathan 
Sanford, of Nosv York, and Nathaniel Macon, of North Carolina, 
received 30 and 24 respeefis idy. 


Jefferson on possible future divisions of the United Sutes. And 
even the sudden attempt of South Carolina to exercise indepen- 
dent action shows that some interest dependent upon .state 
sovereignty had taken alarm at the drift of events, and was 
anxious to lodge a claim to the right l)cfore it should siiij from 
its fingers for ever. Nullification was but the first skirmish 
between the two hostile forces of slaver)' and democracy. 

163. When the vast territor) of l^oiiisiana v/as acquired in 
1803 the new' owner found slavery already established there by 
custom recognized by Irench and Spanish law. 

Congress tacitly ratified existing law by taking no 

action ; slavery continued legal, and spread further through the 
territory ; and the state of Louisiana entered as a slave state In 
1812. The next state to be carved out of the territory was 
Mksouri, admitted in 1821 . A territory, on applying for admis- 
sion as a .state, brings a constitution for inspection by Congress; 
and when it was found that the new state of Missouri proposed 
to recognize and continue slavery, a vigorous opposition spread 
through the North and West, and carried most of the senators 
and representatives from those sections with it. In the House of 
Representatives these two sections had a greatly superior number 
of members; but, as tlic number of northern and southern states 
had been kept about equal, the compact southern vote, with one 
or two northern allies, generally retained control of the Senate. 
Admitted by the Senate and rejected by the House, Missouri's 
application hung suspended for tW'O years until it was successful 
by the admission of I\lainc. a balancing northern .state,- and by 
the following arrangement, known as the Missouri 
Compromise of 1820 ; Missouri was to enter as a JJJipromjst. 
slave stfitc ; slavery w'as for ever prohibited through- 
out the rest of the Louisiana purchase north of lat . 
36® 30', the main southern boundary of Missouri; and, though 
nothing was said of the territory south of the compromise line, 
it was understood that any state formed out of it was to he a slave 
state, if it so wished ^scc Mis.«?ouri Compromise). Arkansas 
entered under this provision in 1836. 

164. The ciuestion of slavery w'as thus set at re^st for the present, 
though a few agitators were roused to more zealous opposition 
to the essence of slavery itself. In the next decade 

these agitators succeeded only in the conversion of 
a few' recruits, but these recruits were the ones who 
look up the w ork at the opening of the next period and never gave 
it up until slavery was ended. It is plain now, however, thal 
North and Soutli had already drifted so far apart as to form two 
.sections, and it became evident during the next forty ) ears that 
the wants and desires of these two sections w'cre so divergent 
that it W’as impossible for one government to make satisfactory 
laws for both. The chief cause w'as not removed in 1820, 
though one of its effects w'as got out of the way for the time. 

165. The vast flood of human beings which had been pouring 
westward for years had now pretty well occupied the territory 
east of the Mississippi, w'hile, on the west side of that 

stream, it still show'ed a disposition to hold to the 
river valle) f'. The settled area had increased from 
240,000 sq. m. in 1790 to 633,000 sq. m. in 1830, with an 
coverage of 20*3 persons to the square mile. There was still 
a great deal of Indian territory in the southern states of 
Georgia, Alabama, Mississippi, and Florida, for the soutliern 
Indians w'ere among the finest of their race; they had become semi- 
civilizcd, and were formidable antagonists to the encroaching 
white race. The states interested had begun preparations for 
their forcible removal, in public defiance (see Georgia : Hiyiory) 
of the attempts pjE, the Federal government to protect the Indians 
(1827); but the itmoval was not completed until 1835. In the 
north, Wisconsin and Michigan, w'ith the northern halves of 
Illinois and Indiana, were still ver\' thinly settled, but everything 
indicated early ii^qrease of population. The first lake steamboat , 
the ” Walk-iM^II^^^^^ had appeared at Detroit in 1818, and 
Uie openingiSiSSM I^rie Uanal in 1825 added to the number 

s A of Missouri would have balanced tlic slav e 

and frefHptoteiPPP Alabama '.s admission as a slave state balanced 
them in 
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of such vesseb^ Lake Krie had seven in 1826 ; and in 1830, 
while the only important lake town, Detroit^ was 
hardiy yet more than a frontier fort, a daily line of 
* steamers v/as running to it from Buffalo, carrying 
the increasing stream of emigrants to the western territory. 

166. The land system of the United States had much to do 
with the early development of the West. From the first settle- 
ment, the universally recognized rule had been that 
of absolute individual property in land, with its 

^ corollary of unrestricted competitive or rack ** 

rents; and tliis rule was accepted fully in the national land system, 
whose ba.sis was reported by Jefferson, as chairman of a com- 
mittee of the Confederation Congress (1785). The public lands 
were to be divided into hundreds of ten miles square, each 
containing one hundred mile-square plots. The hundred w'as 
called a “ township,” and was afterwards reduced to six miles 
square, of thirty-six mile-square plots of 640 acres each. From 
time to time principal meridians and east and west base lines 
have been run, and townships have been determined by their 
lelations to tiie.se lines. The sections (plots) have been sub- 
divided, but the transfer describes each parcel from the survey 
map, as in tlie case of the south-west quarter of section 20, 
township 30, north, range i east of the third principal meridian.” 
The price fixed in 1790 as a minimum was $2 per acre ; it has 
tended to decrease, and no effort lias ever been made to gain a 
revenue from it. When the nation acquired its western territory 
it secured its title to the soil, and always made it a fundamental 
condition of the admission of a new state that it should not tax 
United States lands. To compensate the new states for the 
freedom of unsold public lands from taxation, one township in 
each thirty-six was reserved to them for educational purposes ; 
and the excellent public school systems of the western states 
have been founded on this provision. The cost of obtaining a 
quarter section (i6o acres), under the still later homestead system 
of granting lands to actual settlers, has come to be only about 
$.16; the interest on this, at 6 %, represents an annual rent of 
one cent per acre — making this, says F. A. V\ alker, as nearly 
as possible the no-rent land ” of the economi.sts. 

167. The bulk of the early westward migration was of home 
production; the great immigration from Europe did not l)egin 
until about 1847. The West as well as the East thus had its 
institutions fixed lief ore being called upon to absorb an 
enormous foreign element. 

I. — Industrial Development and Sectional Divergence, 

168. The eight yeais after 1829 have been called ” the reign of 

Andrew Jackson”; his popularity, his long struggle for the 
New presidency, and his feeling of his official ownership 

Political of the subordinate oliices gave to his administration 
Mctbo4M. Ic-ast an appearance of (!aesarism. But it was a 
strictly constitutional Caesarism; the restraint.s of written law' 
were never violated, though the methods adopted within the law' 
were new to national j.olitics. Since about. j8oo state politics in 
New York and Pennsylvania had been noted for the systematic 
use of the offices and for the merciless manner in which the office- 
holder was compelled to work for the party which kept him in 
place. The presence of New York and Penn.sylvania politicians 
in Jackson’s cabinet taught him to use the same .system. Re- 
movals, except for cause, had been relatively tare befon?; !)ut 
under Jackson men w'ere removed almost exclusively for the 
purpose of installing some more serviceable party tool; and a 
clean sweep was made in the civil service. Other parlies 
adopted the system, and it remained the rule at a change of 
administration until comparatively recent years. 

169. The system brought with it a semi-militar>^ reorganiza- 
tion of parties. Hitherto nominations for the more important 

offices had been made mainly by legislative caucuses; 
candidates for president and vice-president were 
nominated by caucuses of Congress-men, and candi- 
dates for the higher state offices by caucuses of 
the state legislatures. Late in the preceding period “ con- 
ventions ” of delegates from the members of the party in the 
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State occur in New York and Pennsylvania; and in 1831-1832 
tliis l)ecame the rule for presidential nominations. It rapidly 
developed into systematic state, county, and city “ conventions ” ; 
and the result was the appearance of that complete political 
rnachinery, the Ameri(^an political f>arty, with its local organiza- 
tions, and its delegates to count y , state and national conventions. 
The Democratic machinery was the first to appear, in Jackson s 
second term (1833- 1837). Its W'orkers were paid in offices, or 
hopes of office, .so that it was said to be built on the “ cohesive 
powder of public plunder but its success was immediate and 
brilliant. The opposing party, the Whig party, had no chance of 
victory in 1836 ; and its complete overthrow drove its leaders into 
the organization of a .similar machinery of their own, which 
scored its first success in 1840. Since that time these strange 
bodies, unknown to the law, have governed the country by turns; 
and their enormous growth has steadily made the organizatiem 
of a third piece of such machinery more difficult or hopeless. 

170. The Bank of the United States had hardly been heard of 
in politics until the new Democratic organization came into 
hostile contact with it. A semi-official demand Baatottke 
upon it for a political appointment was met by a uaiM 
refusal; and the party managers called Jackson’s 
attention to an institution which he could not but cli.slike 
the more he considered it. His first message spoke of it in 
unfriendly terms, and every succeeding message brought a 
more open attack. The old party of Adams and Clay had by this 
time taken the name of Whigs, probably from the 

notion that they were struggling against ” the reign 
of Andrew Jackson,’’ and they adopted the cause of 
the bank with eagerness. The bank charter did not expire until 
1836, but in 1832 (!lay brought up a bill for a new charter. It 
was passed and vetoed ; and the Whigs made the veto an im- 
portant issue of the presidential election of that. year. They were 
beaten ; Jackson was re-elected, receiving 2T() ele('toral votes, and 
Clay, his Whig opponent, only 49, and the hank party could ru‘ver 
again get a majority in the House, of Representatives for the 
('barter. The insistence of the president on the point that the 
charter was a ” monopoly ” bon? weight with the people. But 
the president could not obtain a majority in the Senate. He 
determined to take a .step which would give him an initiative, and 
which his opponents could not induce both houses to unite in 
overriding or punishing. Taking advantage of the provision 
that the secretary of the treasury might order the peatovai 
public funds to be deposited els(?when; than in the otttc 
bank or its branches (§ 184), he directed the secretary Dcpoclta. 
to deposit all the public funds elsewhere. Thus deprived of its 
great source of dividends, the bank fell into difficulties, became a 
state bank after 1836, and then went into bankruptcy. (See 
Banks and IUnking : United States; and Jackson, Andrkv/.) 

1 71. All the political conflicts of Jackson’s terms of office 
were close and bitter. Loose in his i(k?as before 1829, Jackson 
showed a steady tendency to adopt the strictest construction 
of the powers of the Fedi^ral government, (?xccpt in such official 
perquisites as the offices. He grew into strong opposition to 
all traces of the “ American system,” and vetoed oppoWr/oii 
bills for internal improvements unsparingly; and to the 

his feeling of dislike to all forms of protection is as **Am9riean 
evident, though he took more care not to make it 
too public. 1’here are many reasons for believing that his drift 
j was the work of a strong school of leaders — Martin Van Buren, 
Thomas H. Benton, Edward Livingston, Roger B. Taney, Levi 
Woodbury, Lewis ('ass, W. L. Marcy and others — ^who developed 
the policy of the party, and controlled it until the great changes 
of partie.s about 1850 took their power from them. At all 
events, .some persistent influence made the Democratic party of 
1830-1850 the most consistent and successful party which had 
thus far apyxjared in the United States. 

172. Calhoun and Jackson were of the .same stock — Scottish- 
Irish — much alike in appearance and characteristics, 

the former representing the trained and cducateci 
/Ifgic of the race, the latter its instincts and pas- 
Aorxi. Jackson was led to break off his friendly relations with 
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Calhoun in 1830, and he had been led to do so more easily because 
of the appeurunce of the doctrine of nullification, which was 
generally attributed, correctly enough, to the authorship of 
Calhoun. Asserting, as the Kcpublican party of 1798 had done, 
the sovereign powers of each state, Calhoun held that, as a means 
of avoiding secession and violent struggle upon every ocaision of 
the passage of an act of Congress which should seem uncon- 
stitutional to any state, the state might properly suspend or 
nullify ” the operation of the law within its juris- 
diction, in order to protect its citizens against 
oppression. The passage of the Tariff Act of 1832, 
which organized and systematized the protective system, forced 
the Calhoun party into action. A state convention in South 
Carolina on the 24th of November 1832 declared the Tariff Act 
null, and made ready to enforce the declaration. 

173. But the time was past when the power of a single state 
could withdraw it from the Union. The president issued a 
proclamation, w^arning the people of South Carolina against any 
attempt to carry out the ordinance of nuUificiition ; he ordered a 
naval force to take possession of Charleston harbour to collect 
the duties under the act ; he called upon Congress for additional 
executive powers, and Congress passed what nullificrs called the 
“ bloody bill,’’ putting the land and naval forces at tlie disposal 
of the president for the collection of duties against “ unlawful 
combinations and he is said to have announced, privately and 
profanely, his intention of making Calhoun the first victim of 
finy open conflict. Affairs looked so threatening that an un- 
official meeting of leading nullifiers ” agreed to suspend the 
operation of the ordinance until Congress should adjourn; whence 
it derived the right to suspend has never been stated. 

1 74. The president had already asked Congress to reduce the 
duties; and many Democratic members of Congress, who had 

y ieldt:d to the popular clamour for protection, were 
very glad to use the crisis ” as an excuse for now 
voting against it. A compromise Tariff Act, scaling 
down all duties over 20 % by one-tenth of the excess every two 
years until 1842, wbcjri the remaining excess over 20 % should 
be dropped, was introduced by Clay and became law. Calhoun 
and his followers claimed this as all that the nullification ordi- 
nance had aimed at; and the ordinance was formally repealed. 
But nullification had received its death-blow; even those 
southern leaders who maintained the right of secession refused 
to recognize the right of n state to remain in the Union while 
nullifying its laws; and, when protection wa^^ reintroduced by 
the tariff of 1842, nullification was hardly thought of. 

175. All the internal conditions of the United States were 
completely altered by the introduction of railways. For twenty 

years past the Americans had been pushing in every 
Lacamoth'0. direction which offered a hope of the means of recon- 
‘ ciling vast territory with enormous population. 
Stephenson^s invention of the locomotive came just in time, and 
Jackson’s two terms of office marked the outburst of modern 
American life. The miles of railway were 23 in 1830, 1098 in 
1835, 2800 in 1840, and thereafter they about doubled 

every five years until i86o. 

176. A railway map of 1840 shows a fragmentary system, 
designed mainly to fill the gaps left by the means of communica- 

tion in \jse in 1830. One or two short lines run back 
cYiSiSr* countr>^ from Savannah and Charleston; 

another runs north along the coast from Wilmington 
to Baltimore ; several lines connect New York with Washington 
and other points; and short lines elsewhere mark the openings 
which needed to be filled at once— * a number in New England 
and the middle stales, three in Ohio and Michigan, and three in 
Louisiana. Year after year new inventions came in to increase 
Anihrmelt^* development. The anthracite coal 

of the middle states had been known since 1790. 
but no means had been devised to put the refractory agent 
to work. It was now successfully applied to railwaj^s (1836), 
and to the manufacture of iron (1837). Hitherto 
wood had been the host fuel foi; iron-making; now 
Ae states which relied on wood ^voro driven out of competition. 


and production was restricted to the states in whfch nature 
had placed coal alongside of iron. Steam navigation across 
the Atlantic was established in 1838. The telegraph 
came next, S. F. B. Morse’s line being erected in gmuon. ta* 
1844. The spread el the railway system brought 
wilii it, as a natural development, the rise of the American 
system of express companies, whose first phases of individual 
enterprise appeared in J839. No similar period in American 
history is so extraordinary for material development as the 
decade 1830-1840. At its beginning the country was an over- 
grown type of colonial life ; at its end American life had been 
shifted to entirely new lines, which it lias since followed. 
Modern Americon history had burst in with the explosiveness 
of an Arctic .summer. 

177. If the steamboat had aided western development, the 
railway made it a freshet. Cities and states grew as if the 
oxygen of their surroundings had been suddenly 
increased. The steamboat influenced the railway, 

and tlie irailway gave the steamboat new powers. 

Vacant places in the slates cast of the Mississippi were filling up; 
the long lines of emigrant waggons gave way to the new and 
better methods of transport ; and new grades of land were mode 
I acces.sible. Chicago was but a frontier fort in 1832; within 
a half-dozen years it was a flourishing town, with eight 
steamers connecting it with Buffalo, and dawning ideas of its 
future development of railway connexions. The maps change 
from decade to decade, as mapmakers hasten to iasert new 
cities which have sprung up. Two new states, 

Arkansas and Michigan, were admitted (1836 and>4riHUMM 
1 ^ 37 )* The population of Ohio leaps from 900,000 
to 1,500,000, that of Michigan from 32,000 
212,000, and that of the country from 13,000,000 to 17,000,000, 
between 1830 and 1840. 

178. With the change of material surroundings and possi- 
bilities c^me a steady amelioration of social conditions and a 
development of social ideals. Such features of the 

past as imprisonment for debt and the cruel indiffer- 
ence of old methods of dealing with crime began 
to disappear ; the time was past when a stale could use an aban- 
doned copper mine as its state prison, as Connecticut had 
formerly done (see Simsbury, Connecticut). The domestic use 
of gas and anthracite coal, the introduction of expensive 
aqueducts for pure water, and the changing life of the people 
forced changes in the interior and exterior of American dwellings. 
Wood was still the common building material; imitations of 
Greek iirchitccture still retained their vogue ; but the interiors 
were modds of comfort in comparison with the houses even of 
rSio. In the “ new ’’ regions this was not yet the case, and here 
social restraints were still so few that society seemed to be 
reduced almost to its primitive elements. Western steamers 
reeked with gambling, sw’'indling, duelling and every variety of 
vice. Public law was almost suspended in some regions; and 
organized associations of counterfeiters and horse-thieves 
terrorized whole sections of country. But this state of affairs 
was altogether temporary, as well as limit.ed in its area; the older 
and more densely settled states had been well prepared for the 
change and had never lost command of the social forces, and the 
process of settling down went on, even in the newer states, with 
far more rapidity than could reasonably have been expected. 
Those who took part in the movements of population in 1830- 
1840 had been trained under the rigid forms of the previous 
American life;, and these soon re-asserted themselves. The 
rebound was over before 1847, western stiites were 

then as well prepared to receive and digest the great immigration 
which followed as the older states would have been in 1830. 

179. A distinct American literature dales from tills period. 
Most of the publications in the United States were still cheap 
reprints ^Ig^eign works; but native productions 

no*T longer followed foreign models with servility. 

Between ||||p and 1840 Whittier, Longfellow, Holmes, -Poe, 
Hawthorn^ Emerson, Bancroft and Prescott joined the 
advance-guard of American writers — Bryant, Dana, Haiiedc# 



HISTORY 1829^1830] 

Drake, Irving and Cooper; and even those writers who had 
already made their place in literature showed the influence of 
new conditiotis by their growing tendency to look less to foreign 
models and methods than before 1830. Popular education was 
improved. The new states hud from the first endeavoured to 
secure the best possible system of common schools. The 
attempt came naturally from the political instincts of the class 
j rom which the migration came ; but the system which resulted 
was to be of incalculable serxice during the years to come, 
rheir absolute democracy and their universal use of the English 
Common language have made the common schools most 
School successful machines for converting the raw material 
Syatom. immigration into American citizens. This 

supreme benefit is the basis of the system and the reason 
for its existence and development, but its incidental advan- 
tage of educating the people has been beyond calculation. 
It was an odd symptom of the general change that 
American newspapers took a new form during these 
years. The old “ blanket-sheet newspaper, 
cumbrous to handle and slow in all its ways, met its 
first rival in the type of newspaper which appeared first in New 
York City, in the Sutiy the Herald and the Tribune (1833, 1835 
and 1841). Swift and energetic in gathering news, and fearless, 
sometimes reckless, in stating it, they brought into American 
life, with very much that is evil, a great preponderance of good. 

180. The chaos into which a part of American society had 
been thrown had a marked effect on the financial institutions 

of the country, which went to pieces before it for a 
nna.aes, meant to make the public 

lands of the United States a source of revenue so much as a 
source of development. The sales had touched their high-water 
martt during the speculative year 1819, when receipts from them * 
had amounted to $3,274,000 ; in other years they seldom went 
above $2,000,000. When the railway set the stream of migration 
moving faster than ever, and cities began to grow like mush- 
rooms, it was natural that speculation in land should feel the 
effects. Sales rose to $3,200,000 in 1 S31 , to $4,000,000 
Specfi oa. $5,000,000 in 1834, to $15,000,000 in 

1835, and to $25,000,000 in 1836. In 1835 the president an- 
nounced to Congress lIuU the public debt was extinguished, and 
that some way of dealing with the surplus should be found. 
(!alhoun*s proposal, that after the year 1836 any surplus in 
excess of $5,000,000 should be divided among the stales as 
a loan, was adopted, as regards the surplus (almost $37,000,000) 
of that year ; and some $28,000,000 — still carried on the books 
of the treasury as unavailable funds — were actually di.stributcd 
before the crisis of 1837 put an end to the surplus and to the 
policy. The states had already taken a hand in the general 
speculation by beginning works of public improvement. Foreign, 
particularly English, capital wa.s abundant; and states which had 
been accustomed to think a dozen times over a tax of a hundred 
thousand dollars now l^egan to negotiate loans of millions of 
dollars end to appropriate the proceeds to the digging of canals 
and the construction of railways. 'Their enterprises were Imdh 
conceived and badly managed, and only added to the confusion 
when the crash came. If the Federal government and the 
states fell that they were rich, the imaginations of individuals 
ran riot. Every one wanted to buy; prices rose, and every one 
was growing richer on paper. The assessed value of real estate 
in New York City in 1832 was $104,000,000; in 1836 it had 
grown to $253,000,000. In Mobile the assessed value rose 
from $1,000,000 to $27,000,000. Fictitious values were the 
rule. 

1 81. When Jackson in 1833 ordered the government revenues 
to be deposited elsewhere than in the bank of the United States, 
there was no government agent to receive them. The secretary 
of the treasury selected banks at various points in which the 
revenue should be deposited by the collecting officers; but these 
banks were organized under charters from their states, as were 
all banks except that of the United States. 'The th^ry of j 
the dominant party denied theconstitutional power of -Congrefla'j 
to charter a h^k, and the states had not yet learned how to I 
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deal with such institutions. Their grants of bank charters 
had been based on ignorance, intrigue, favouritism or corruption, 
and the banks were utterly unregulated. The democratic 
feeling was that the priv ilege of forming banking Oorpotm- 
corporations should bo open to all citizens, and it 
soon became so. Moreover, it was not until after the cra.^h that 
New York began the system of compelling such deposits a.s would 
really secure circulation, which was long afterward further 
developed into the present national bank system. In mo.st 
of the states banks could be freely organized with or without 
tangible capital, and their notes could be sent to the W(?st for 
the purchase of government lands, which needed to be held 
but a month or two to gain a handsome profit. (Sec IUnks and 
Ranking : United Stales.) “ Wild-cal banks sprang up all 
over the country; and the “ pet banks,’* as those chosen for the 
deposit of government revenues were called, went into speculation 
as eagerly as the banks which hardly pretended to have capital. 

182. 'The r)emocratic theory denied the power of (Congress 
to make anything but gold or silver coin legal tender. There 
have been “ paper-money heresies ” in the party ; 

!)Ut there was none such among the new school of 
l>emo(?ratio leaders which came in in 1829; they were 
“ havd-money men.” In July 1836 Jackson's secretary of the 
treasury ordered land agents to take nothing in payment for 
lands except gold or silver. In the following .spring the full 
effects of the order became evident; they fell on the adminis- 
tration of Van Ruren, Jackson’s .siurcessor.^ Van Riiren had 
been Jackson’s secreUirv'' of .state, the representative man of tlu* 
new IhMTioeratic school, and, in the opinion of the opposition, 
the evil genius of the Jackson administration; and it seemed 
to the Whigs poetic justice that he should bear tlie weight of 
his predecessor's errors. The ‘‘ specie circular ” turned the tide of 
paper back to the East, and when it was presented for payment 
most of th(? banks suspended specie payment with hardly a. 
struggle. There was no longer a thought of buying ; every one 
wanted to sell ; and price.s ran down with a rapidity even more 
.startling than that with which they had risen. Failures, to an 
extent and on a scale unprecedented in the United 
Statc-s, made up the ” panir of 1837.” Many of the 
slotes had left their bonds in the hands of their 
agents, and, on the failure of the latter, found that the bonds 
had been hypothecated or dispo.scd of, so thaUthc states got 
no return from them ex(!ept a debt which was to them 
enormous. Saddhid suddenly with .such a burden, 
and unable even to pay intfjrest, many of the .states 
” repudiated” their obligations; and repudiation 
was made successful by the fact that a .state could not be sued 
by its creditors except by its own consent. Even the Federal 
government felt the strain, for its revenues were locked up in 
.suspended bank.s. A little more than a year after Congress had 
authorized the distribution of its surplus revenues among the 
states Van Buren was forced to call it into .special session to 
provide some relief for the government itself. 

183. Van Buren held manfully to the strictest construction 

of the powers of the Federal government. He insisted that the 
panic would best right itself without government suh- 

interference, and, after a four years* struggle, he tronctny 

succeeded in making the “ sub- treasury scheme ’* Sehomo. 
law (1840). It cut off all connexion of the government 
with l)anks, putting collecting and disbursing officers under 
bonds to hold money safely and to transfer it under orders 
from the treasury, and re.stricting puj'ments to or by the United 
States to gold and silver. Its passage had been prec-eded by 
another commercial crisis (1839), more limited in its field, but 
more discouraging to the people. It is true that Jackson, in 
dealing with the finances, had ” .simply Rma.shed things,” leaving 
his successor to repair damages ; but it is far from certain 
that this was not the best way available at the time. The 
wisest scheme of financial reform would have had small chance 

^ In the election of 1836 Van Buren received 170 electoral votes, 
‘*W. H. Harrison (Whig) 73, Hugh L. Wliite 26, Daniel Webster 14, 
md W. P. Mangum xi. 
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of success with the land jobbers in Congress, and Van Buren’s 
firmness found the way out of the chaos. 

184. Van Buren’s firmness was unpopular, and the Whig 
party now adopted methods which were popular if somewhat 

demagogical. It nominated William H. Harrison 
1840; it contrasted his homely frontier virtues 
with Van Buren’s “ ostentatious indifference to the 
misfortunes of the people ” and with the supposed luxury of 
his life in the White House; and, after the first of the modern 
“campaigns” of mass meetings and processions, Harrison was 
elected, receiving 234 electoral votes and Van Buren only 60. 
He died on the 4th of April 1841, only a month after his inaugu- 
ration, and the vi(!e-presidcnt, John Tyler, became president. 
Tyler was of the extreme (Jallioun school, which had shown some 
disposition to grant to Van Buren a support which it had refused 
to Jackson; and the Whigs had nominated 'lyler to retain his 
faction with them. Now he was the nominal leader of the party, 
while his politics were opposite to theirs, and the real leader 
of the party, Clay, was ready to force a quarrel upon him. The 
quarrel took place; the Whig majority in Congrtiss was not 
large enough to pass any measures over Tyler’s veto; and the 
first two years of his administration were passed in barren 
conflict with his party. The “ sub-treasury ” law 
was repealed (1841); the tariff of 1842 introduced a 
modified protection; and there the Whigs were 
forced to stop. Their dissensions made Democratic success 
comparatively easy, and Tyler had the support of a Democratic 
house behind him during the last two years of his term. 

185. The success of the Democratic machinery, and the 
reflex of its temporary check in 1840, w^ith the influences brought 
to bear on it by the returning Calhoun faction, were such as to 
take the control of the party out of the hands of the leaders who 
had formed it. They had had high regard for political principle, 
even tliough they were willing to use doubtful methods for its 
propagation; these methods had now brought out new men, 
who looked mainly to success, and to (‘lose connexion with the 
controlling political element of the South as the easiest means 
of attaining success. When the Democratic convention of 1844 
met it was expected to renominate Van Buren. A majority of 
the delegates had been sent there for that purpose, but many of 
them would have been glad to be prevented from doing so. 
They allowed a resolution to be passe(i making a two-thirds vote 
ne(!essary for nomination; Van Buren was unable to command 
so many votes; and, when his name was withdrawn, James K. 
Polk was nominated. The Whigs nominated Clay. 

186. The beginning of the abolitionist movement in llie 
United States, the establishment of the Liberator (1831X 

and of the Amcri('iin Anti-Slavery Society (1833), 
and the subsequent divisions in it, are given 
elsewhere (see Garrison, William Lloyd). Up 
to that time “abolition” had meant gradual abolition; it 
was a wish rather than a purpose. Garrison called for 
immediate abolition. The basis of the American system was in 
the reserved rights of the states, and slavery rested on their will, 
which was not likely to be changed. But the cry was kept up. 
The mis.sion of the Abolitionists was to force the people to think 
of the question; and, in spite of riots, assaults and persecution 
of every kind, they fulfilled it manfully. In truth, slavery was 
more and more out of harmony with the new economic conditions 
which were taking complete control of the North and W(\st, but 
had hardly been felt in the South. Thus the two sections, North 
and South, were more and more disposed to take opposite views of 
eve^thing in which slavery was involved, and it had a faculty 
of involving itself in almost everything. The status of slavery 
in the territories had been settled in 1820; that of slaveiy in the 
states had been settled by the Constitution; but even in minor 
(luestions the intrusive element had to be reckoned with. The 
Abolitionists sent their documents through the mails, and the 
South wished the Federal government to interfere and stop the 
practice. The Abolitionists persisted in petitioning Congress 
for the passage of various measures which Congress regarded as 
utterly unconkitutional; and the disposition of Congress to deny 


or regulate the right of petition in such matters (see Adams, 
John Quincy) excited the indignation of northern men who 
had no sympathy with abolition. But the first occasion on 
which the views of the two sections came into flat contrast was 
on the question of the annexation of Texas. 

187. The United States had had a vague claim to Texas until 
1819, when the claim was surrendered to Spain in part compensa- 
tion for Florida. On the revolt of Mexico Texas 

became a part of that republic. It was colonized by 
Americans, mainly southerners and slave-holders, seceded from 
Mexico in 1835, and defeated the Mexican armies and established 
its independence in the following year. Southern politicians 
desired its annexation to the United States for many reasons. 
Its people were kindred to them ; its soil would widen the area 
of slavery; and its territory, it was hoped, could be divided 
into several states, to reinforce the southern column in the 
Senate. People in the North were cither indifferent or hostile 
to the proposal; Van Buren had declared against it, and his 
action was a reason for his defeat in the Democratic convention. 
On the other hand, there were indications that the 
joint occupation of the Oregon country could not 
last much longer. American immigration into it had begun, 
while the Hudson Bay Company, the British tenant of the soil, 
was the natural enemy of immigration. To carry the sentiment 
of both sections, the two points were coupled; and the 
Democratic convention declared for the rcannexation of Texas 
and the reoccupation of Oregon. 

188. One of the cardinal methods of the political Abolitionists 
was to nominate candidates of their own against a doubtful 
friend,,, even though this secured the election of an 

open enemy. Clay’s efforts to guard his condemna- 
lion of the Texas annexation project were just * 
enough to push the Liberty party, the political Abolitionists, 
into voting for candidates of their own in New York; on a 
close vote their loss was enough to throw the electoral votes of 
that state to Polk, and its votes decided the result, 

Polk was elected (November 1844);^ and Texas ofi 844 . 
w'as annexed to the United States in the following Arfm/M/o* 
spring. At the next meeting of Congress (1845) 

7'cxas was admitted as a state. 

189. \^'esl of Texas the northern prolongation of Mexico ran 
right athwart the westward movement of American population ; 
and, though the movement had not yet reached the barrier, the 
Polk administration desired further acquisitions from Mexico. 
The western boundary of Texas was undefined ; a strip of terri- 
tory claimed by Texas was settled exclusively by Mexicans; 
but the Polk administration directed General Zachary Taylor, 
the American commander in Texas, to cross the Neuces River 
and seize the disputed territory. Collisions with Mexican troops 
followed; they were beaten in the battles of Palo Alto and 
Resaca de la Palma, and were chased across the Rio Grande. 
Taylor followed and took the city of Monterey. 

190. On the news of the first bloodshed Congress declared 
war against Mexico, over the oppo.siti()n of the Whigs, A land 
and naval force took possession of California, and a 

land expedition occupied New Mexico, so that the 
authority of Mexico over all the soil north of her 
present boundaries was abruptly terminated (1846), At the 
opening of 1847 Taylor fought the last battle in northern Mexico 
(Buena Vista), defeating the Mexicans, and General Winfield 
Scott, with a new army, landed at Vera Cruz for a march upon 
the city of Mcxicc^. Scott’s march was marked by one successful 
battle after another, usually against heavy odds ; and in September 
he took the capital city and held it until peace was made (1848) 
by the treaty of Guadalupe Hidalgo. Among the 
terms of peace was the cession of the present Cali- 
fornia, Utah, Arizona and New Mexico, the consideration being 
a payment 5,000,000 by the United States and the assump- 
tion of some $3,000,000 of debts due by Mexico to American 
citizens, Wj^ a subsequent rectification of frontier (18^3) 
by the Gad^n Treaty (sec Gadsden, James), this cession 
1 Polk reedved 170 electoral votes and Clay 105. 
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added some 500,000 sq. m. to the area of the United States ; 
Texas itself made up a large additional area. The settlement 
by the Webster-Ashburton Treaty (1846) of the north-west 
boundarj^ between Oregon and British Columbia (see Oregon : 
History I and Webster, Daniel) with the Texas and Mexican 
cessions, gave the United States the complete territorial form 
retained until the annexation of Alaska in 1867. 

X91. In the new territory slavery had been forbidden under 
Mexican law; and its annexation brought up the question of 
stmveryia Status under American law. He who remembers 
the New the historical fact that slavery had ne\*er been more 
Territory, ^han a custom, ultimately recognized and protected 
by state law, will not have much difficulty in deciding about the 
propriety of forcing such a custom by law upon any part of a 
territory. But, if slavery was to be excluded from the new 
territory, the states which should ultimately be formed out of 
it would enter as free states, and the influence of the South in 
the Senate w'ould be decreased. For the first time the South 
appears as a distinct imperium in itnperio in the territorial 
difficulties which began in 1848. 

192. The first appearance of these difficulties brought out 
in the Democratic party a solution which was so closely in line 
**Seeetter with the prejudices of the party, and apparently so 

Sor#- likely to meet all the wishes of the South, that it 

reigmty. ” bade fair to carry the party through the crisis without 
the loss of its southern vote. This w'as “ squatter sovereignty,** 
the notion that it would be best for Congress to leave the 
people of each territory to settle the question of the existence 
of slavery for themselves. The broader 4ind democratic ground 
for the party would have been that wdiich it at first seemed 
likely to take — the ** Wilmot Proviso,*’ a condition 
^rwriee Proposed to be added to the act authorizing acquisi- 
tions of territory, providing that slavery should be 
forbidden in all territory to be acquired under the act (.see 
Wilmot, David). In the end apparent expediency carried the 
dominant party off to “ squatter sovereignty,** and the Demo- 
cratic adherents of the Wilmot Proviso, with the Liberty party 
and the anti-slavery Whigs, united in 1848 under 
the name of the Free Soil party. The Whigs had no 
solution to offer ; their entire programme, from ihi.s 
time to their downfall as a party, consisted in a persi.stcnt effort 
to evade or ignore all difficulties connected wnth slavery. 

193. Taylor, after the battle of Buena Vista, rc.signed and 
came home, considering himself ill-u.sed by the administration. 

He refused to commit himself to any party ; and the 
e^ 84 ^ Whigs were forced to accept him as their candidate 
in 1848. The Democrats nominated Lewds Cass; 
and the Free Soil party, or “ Free-Soilers,** nominated Van Buren. 
By the vote of the last-named party the Democratic candidate 
lost New York and the election, and Taylor was elected president, 
receiving 163 electoral votes, while Van Buren received 127, 
Taking office in March 1849, he had on his shoulders the whole 
burden of the territorial difficulties, aggravated by the di.scovery j 
of gold in California and the sudden rise of population there. 
Congress was so split into factions that it could for a long time 
agree upon nothing; thieves and outlaws were too strong for 
the semi-military government of Clalifornia ; and the Californians, 
with the approval of the pres’denl, proceeded to form a constitu- 
tion and apply for admission as a stale. They had so framed their 
constitution as to forbid slavery ; and this w'as really the appli<!a- 
tion of the Wilmot Proviso to the ric'hest part of the new territory, 
and the South felt that it had been robbed of the cream of what 
it alone had fought cheerfully to obtain. 

194. The admission of Calitomia was not .secured until 
September 1850, soon after Taylor’s sudden death (July 9), 

and then only by the addition of a bonus to Texas, 
division of the rest of the Mexican cession into 
the territories of Utah and New Mexico without 
prohibition of slavery, and the passage of a fugitive slave law. 
The slave trade, but not sla\'ery, was forbidden in the district 
of Columbia, The whole was generally known as the Compro- 
mise measures of 1850 {q.v.). Two of its features need notice. 
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A.S ha.s been said, slavery was not mentioned in the act ; and the 
status of slavery in the territories was thus left uncertain. 
Congress (‘an veto any legi.slaiion of a territorial 
legislature, but, in fact, the two houses of Congress 
were hardly ever able to unite on anything after 
1850, and both these territories did establish slavery before i860, 
without a Congressional veto. The adv antage here was with 
the South. The other point, the Fugitive Slave Law 
was a special demand of the South, 'rhe constitu- 
tion contained clauses directing that fugitive sulve^Lew 
criminals and slaves should be delivered up, on 
requisition, by the state to which they had fled. In th(‘ 
case of criminals the delivery was directed to be made by 
the executive of the state to which they had fled; in the 
case of slaves no delivering authority was specified, and 
an act of Congress in 1793 had imposed the duty on Federal 
judges or on local stale magistrates. Some of the states had 
passed “ Personal Liberty Laws,’* forbidding or PofMoaei 
limiting the action of their magistrates in such cases, Liberty 
and the act of 1850 transferred the decision of such 
tmses to United States commissioners, with the assiBtanlH^ 
of United Slates marshals. It imposed penalties on rescues, 
and denied a jury trial. 

T95. 'I’he (juestion of slavery had taken up so much time in 
C()ngre.ss that its other legislation was (tomparalively limited. 
The rate.s of postage were reduced to five and ten cents, for dis- 
tances less and greater than 300 m. (1845); and the naval 
school at Annapolis was established in the same year, 'flir 
military academy at West Point had been established as such 
in 1802. When the Democratic party had obtained coniplettj 
control of the government, it re-established (by act of 6th 
August, 1846), the “ sub-treasury,” or iiulependeni treasury, 
which is still the basis of the treasury system. 

In the same year, after an exhaustive report by ^$4$^ 
Robert J. Walker, Polk’s secretary of the treasury, 
the tarift of 1846 was passed; it reduced duties, anc] moderated 
the application of the protective principle. Apart from a slight 
reduction of duties in 1857, this remained in force till i86r. 

196. Five states were admitted during the last ten years of 
this period : Florida (1845), I’exas (1845), f^wa (1846), Wiscon- 
.sin (1848) and ( alifornia (1850). The early entiance 

of Iowa, Wisconsin and Florida had l*/een due largely of Pioridu, 
to Indian wars— the Black Hawk War (sec Black iowmead 
Hav^k) in Iowa and Wisconsin (1832), and the Semi- 
nolc War in Florida (1835--37), after each of which the 
defeated Indian.s were compelled to cede lands as tht? prict; 
of peace. The^ extinction of Indian titles in northern Michi- 
gan brought about the discovery of the gre^t copper field*: 
of that region, whose existence had been suspected long 
before it could be proved. Elsewhere settlement followed 
the lines already marked out, except in the new posses- 
sions on the Pacific coast, whose full p().s.Hibilities were not yet 
knowm. Railway.s in the eastern states were beginning to 
.show something of a connected system ; in the South UMllweye 
they had harclly changed since 1840; in the West mad 
they had only been prolonged on their original lin(;s. T'eteMraphx. 
The telegraph was brought into u.se in 1844; but it is not until 
the census of i860 that its effeds are seen in the fully connecterl 
network of railways which then covers the whole North and West. 

197. The sudden development of wealth in the country 
gave an impetus to the spirit of invention. Charles Goodyear’s 
method of vulcanizing rubber (1839) had come into 

use. Cyrus Hall MTormick had made an invention 
whose results have been hardly less than that of the 
locf>motive in their importance to the United States. He had 
patented a reaping machine in 1834, and this, further imfiroved 
and supplemented by other inventions, had brought into play 
the whole system of agricultural machinery, whose existence was 
scarcely known elsewhere until the London ” World’s Fair ’* of 
1851 brought it into notice. A successful sewing-machine came in 
1846: the power-loom and the surgical use of anaesthetics in 
tie same year; and the rotary press for printing in 1847, 
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19S. AH the conditions of life weie changing so rapidly that 
it was natural that the minds o£ men should change with them 
or become unsettled. This was the era of new sects, of 
communities, of fantastic proposals, oi every kind, of transcen- 
dentalism in literature, religion, and politics. Not the most 
fantastic or benevolent, but certainly the most 
successful, of these was the sect of Mormons or 
® * Latter-day Saints. They settled in Utah in 1847, 

calling their capital Salt Lake City, and spreading thence through 
the neighbouring territories. They became a menace to the 
American system; their numbers were so great that it was 
against American instincts to deprive them of self-government; 
while their polygamy and total submission to their hierarchy 
made it impossible to erect them into a state having complete 
conlTol’ o£ marriage and divorce. The difficulty was lessened 
by their renunciation of polygamy in 1890 (see Mormons). 

199. The material development of the United States since 
1830 had lieen extraordinary, but every yetir made it more 

South South was not sharing in it. it is 

le Soil . ^ labour system 

of the South : her only labourers were slaves, and a slave who 
was fit for anything better than field labour was prima facie 
a dangerous man. The divergence had as yet gone only far 
enough to awaken intelligent men in the South to its exi.stenre, 
and to stir them to efforts as hopeless as they were earnest, to 
find some artificial stimulus for southern industries. In tlic next 
ten years the procxjss was to show its effects on the national field. 

J . — Tendencies io Disunion, 

200. The Abolitionists had never ceased to din the iniquity 
of slavery into the ears of the American people. Calhoun, 
Slavery Webster and Clay, with nearly all the other political 
uK 4 tb 9 leaders of 1850, had united in deploring the wicked- 
SoetionM, ness of these fanatics, who were persistently stirring 
up a ciuestion which wu.s steadily widening the distance betw^een 
the sections. They mistook the symptom for the disease. 
Slavery itself hod put the South out of harmony with its 
surroundings. Even in 1850, though they hardly yet knew 
it, the two sections had drifted so far apart that they were 
practically two- different countries. 

201. The South remained much os in 1790; while other parts 

of the countr)" had developed, it had stood still. 
The remnant.s of colonial feeling, of class influence, 
which advancing democracy had wiped out else- 
where, retained all their force here, aggravated by the effects 
of an essentially ari.stocratic system of cmploymc*nt. The 
ruling class had to maintain a military control over the 
labouring class, and a class influence over the poorer whites. 
It had even secured in the constitution provi.sion for its political 
power in the representation given to three-fifths of the slaves. 
The twenty additional members of the Hou.se of Rcprcsentai ives 
were not .simply a gain to the South; they were still more a gain 
to the black districts,” where whites were few, and the slave- 
holder controlled the district. Slave-owners and slave-holders 
together, there were but 350,000 of them; but thev had common 
interests, the intelligence to see them, and the courage to con- 
tend for them. The first step of a rising man was to buy slaves; 
and this was enough to enrol him in the dominant class. From 
it were drawn the representatives and senators in Congress, the 
governors, and all the holder.s of offices over which the .sia\'e 
power,” as it came to be called, had control. Not only was the 
South inert; its ruling class, its ablest and best men, united in 
defence of tendencies hostile to those of the rest of the count^^^ 

' 202. Immigration into the United States was not an im- 
portant factor in its development until about 1847. The 
immigrants, so late as 1820, numbered but 8000 per 
annum; their number did not touch 100,000 until 
1842, and then it fell for a year or two almost to half 
that number. In 1847 it rose again to 235,000, in 1849 
300,000, and in 1850 to 428,000; all told, more than two and a 
quarter million persons from abroad settled in the United States 
betweea 1847 1854. Leaving out the dregs of the immigra- 


lion, which settled down in. the seaboard cities, its best part 
powerful nationalizing force. It had not come to any particular 
state, but to the United States; it had none of the traditional 
prejudices in favour of a state, but a strong feeling for the 
whole countr)' ; and the new feelings which it brought in must 
have had their weight not only on the gross moss of the people, 
but on the views of former leaders. And all the influences of this 
enormous immigration were confined to the North: and West. 
The immigration avoided .slave soil 4$ if by instinct. So late 
as 1880 the census reported that the southern states, except 
1 Florida, Louisiana and Texas, arc “ practically without any 
foreign element”; but it was only in 1850-1860 that this 
differentiating circumstance began to show itself plainly. 
And, as the sections began to differ furtiicr in aims and policy, 
the North began to gain heavily in ability to ensure its success. 

203. Texas was the last slave state ever admitted; and, 
as it refused, to be divided, the South had no further increase 
of numbers in tlic Senate. Until 1850 the admission 

of a free state had been so promptly balanced by 
the admission of a slave state that the senators of 
the two sections had remained about equal in number; in 
i86o the free states had 36 senators and the slave states only 
30. As the representation in the IIou.se had changed from 
35 free state and 30 slave stale members in 1790 to 14,7 free 
slate and 90 slave state in i860, and as the electors ace the 
.sum of the numbers of senators and representatives, it is evident 
that politi(!al power haxl pa.sscd away from the South in 1850. 
If at any time the free states should unite they could control 
the House of Representatives and the Senate, elect the president 
and vice-president, dictate the appointment of judges and other 
I'Vderal officers, and make the laws wliat they pleased. If 
I pressed to it, they could even control the interpretation of the 
law s by the Supreme Court. No Federal judge could be removed 
except by impeachment, but an act of Congress could at any 
time increase the number of judges to any extent, and the 
appointment of the additional judges could reverse the opinion 
of the court. 

204. In circumstances so critical a cautious quiescence and 
j avoidance of public attention was the only safe course for the 
[ slave powder," but that course had become im- 
possible. The numbeis interested had become too 

large to be subject to complete discipline; all could 
not be held in cautious reserve; and;, when an advanced 
proposal came from any quarter of the slave-holding lines, 
the whole army was shortly forced up to the advanced position, 
Evcr\' movement of the mass was necessarily aggressive; and 
aggression meant final collision. If collision came it must 
be on .some quest of the rights of the stales; and on 
such a question the w'hole South would move as one man. 

205. The Proteslant churches of the United States had 
reflected in their organization the spirit of the political in- 
stitutions under which t hey lived. Acting as purely 
voluntary associations, they had been organized o/vlp/ofl” 
into governments bv delegates, much like the 
‘‘conventions” wOiich had been evolved in the poiiiical 
parties. The omnipresent slaver>" t]uestion intruded into these 
bodies, and split them. The Methodist Episcopal Church was 
thus divided into a northern and a southern branch in 1844, 
and the eciually pow^erful Baptist Church met the same 
fate in the following year. Two of the four great Protestant 
bodic.s were thus no longer national; it was only by the roost 
careful management that the integrity of the Presbyterian 
Church was maintained until 1861, when it also yielded; and 
only the Epi.scopal and Roman Catholic Churches retained their 
national character. 

206. The political parties showed the same tendenc>\ 
Each began to shrivel up in one section or the other. The 
notion of ‘‘^squatter sovereignty,” attractive at 

first to the western democracy, and not repudiated cS j C uj . 
by the South, enabled the Democratic party to pass 
the crisis o£%85o without losing much of its northern vote, while 
southern Whigs began to drift in, making the party continually 
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more pro-slavery. This coiald not continue long without 
beginning to decpease its northern vote, but this effect did not 
become plainly visible until aftec 1852. The efforts of the 
Whig party to ignore the great question alienated its anti-slavery 
members in the North, while they did not satisfy its southern 
members. The Whig losses were not at first heavy, but, as the 
electoral vote of each state is determined by the barest plurality 
of the popular vote, they were enough to defeat the party almost 
everywhere in the presidential election of 1S52. I'he Whigs 
nominated General Winfield Scott and the Democrats 
olTisS! Franklin Pierce; and Pierce carried all but four of 
the thirty-one states, and was elected, receiving 154 
out of the 296 electoral votes. This revelation of hopeless 
weakness was the downfall of the Whig party; it maintained 
its organization for four years longer, but the life had gone out 
of it. The future was with the Free Soil party, though it hod 
polled but few votes in 1852. 

207. During the administration of Taylor (and Vice-Pre- 
sident Millard Fillmore, who succeeded him) Clay, Webster, 
Calhoun, Polk and Taylor were removed by 
death, and' there was a steady drift of other political 


^ leaders out of public life. New men were push- 
ing in everywhere, and in both sections they showed the 
prevailing tendency to disunion. The best of them were 
unprecedentedly radical. Charles Sumner, William IL Seward, 
and Salmon P. Chase came into the Senate, bringing the 
first accession of recognized force and ability to the anti- 
slavery feeling in that body. The new southern men, such as 
Jefferson Davis, and the Democratic recruits from the southern 
Whig party, such as Alexander H, Stephens, were ready to take 
the ground on which Calhoun had always insisted — that Con- 
gress was bound not merely to the negative duty of not attacking 
slavery in the territories, but to the positive duty of protecting 
it. This, if it should become the general southern position, was 
('.ertain to destroy the notion of squatter sovereignty, and thus to 
split the Democratic party, which was almost the la^Jt national 
ligament that now held the two fragments of th(j Union together. 

208. The social disintegration was as rapid. Northern 
men travelling in the South were naturally looked upon with 

increasing suspicion, and were made to feel that they 

nr^rnutt-it ^ sympathies. Some of the 

’ worst phases of dcmo(Tacy were called into play 
in the South; and, in some sections, law openly yielded 
supremacy to popular passion in the cases of suspected 
abolitionists. Southern conventions, on all sorts of subjects, 
became common; and in these meetings, permeated by a dawning 
sense of southern nationality, hardly any pioposition looking 
to Southern independence of the North was met with disfavour. 

209. Calhoun, in his last and greatest speech, called attention 
to the manner in which one tic after another was snapping. 

But he igfiorcd the real peril of the situation — its 
dangerous facts ; that the South was steadily grow- 
ing weaker in comparison with the North, and more 
unable to secure a wider area for the slave system; that it 
was therefore being steadily forced into demanding active 
congressional protection for slavery in the territories; that 
the north v/ould never submit to this; and that the south must 
submit or bring about a collision by attempting to secede. 

210. Anti-slavery feeling in the North was stimulated by 
the manner in which the Fugitive Slave I. aw was enforced 

immediately after 1850. The chase after fugitive 
slSvHutw prosecuted in many cases with circum- 

stances of revolting brutality, and f*atunfs of the 
slave system which had l)een tacitly looked upon as 
fictitious were brought home to the heart of the free states. 
(See Fugitive Slave Laws.) The added feeling showed its 
force when the Kansas-Nebraska Act was passed by Congress 
(1854). It organized the two new territories of 
kshmmm* Kansas and Nebraska. Both of them were for ever 
free soil by the terms of the Mis.souri Compromise 
(q^p.). But the success of the notion of squatter 
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destroying the Whig paoty had intoxicated Stephen A. Douglas 
(^.ff.), and other northern Democrats; and they now applied 
the doctrine to these territories. They did not dissire to vote 
slavery up or down,’' but left the toision to. the peopte of 
the two territories and the essential feature of the Missouri 
Compromise was spedficaDy repealed. 

211. This was the gro.ssest political blunder in American 
hijstory. The status of slavery had been settled, by the con? 
stitution or by the compromises of X820 and 1850, on every 
square foot of American soil ; right or wrong, the settlement was 
made. The Kansas-Nebraska Act took a great mass of territory 
out of the settlement and flung it into the arena as a prize for 
which the sections were to struggle. The first result of. the 
act W'as to throw parties into chaos. An American or '' Know- 
Nothing " party, a secret oath-bound organization, the 
pledged to oppose the influence or power of foreign- ••AmcHctw 
born citizens, had been formed to take the place of 

the defunct Whig party. It had been quite successful 
in state elections for a time, and was now beginning to have 
larger aspirations, It, like the Whig party, intended to 
ignore slavery, but, after a few years of life, the question com- 
plicated with slavery entered its organiziition and divided it 
also. Even in 1854 many of its lenders in the North were forced 
to take position against the Kansss-Nebraska Ata, while hosts 
of others joined in the oppositiion without any party organiza- 
tion. No American party ever rose so swiftly as this latter; 
with no otlier party name than the awkward thc 
title of Anti-Nebraska men,’^ it carried the RepubUoMa 
Congressional elections of 1854 at the North, forced 
many of the former Know-Nothing lenders into union with it, 
and controlled the House of Representatives of the Congress 
which met in 1855. The Democratic party, which had i)een 
practically the only party since 1852, had now to face the lat(;st 
and strongest of its broad-constructionist opponents, one 
which with the nationalizing features of the Federalist and Whig 
parlies combined democratic ibelings and methods, and, above 
all, had a democratic purpose at bottom, it acknowledged, 
at first, no purpose aimed at slavery, only on intention to ex- 
clude slavery from the territories; but, under such principles, 
it was the only party which was potentially an anti-slavery 
party, the only party to which the enslaved labourer of the 
South could look with the faintest hop>e of aid in reaching the 
status of a man. The new ptu*ty had grasped the function which 
belonged of right to its great opponent, and it seized with it its 
opponent's original title. I'he name Democrat had quite taken 
the place of that first used— 'Republican — but the latter had never 
partsed out of popular remembrance and liking at the North. 
'I'he new party took quick and skilful advantage of this by 
as.suming the old name (see RjjPunucAN Party), and early in 
1856 the two great parties of thei next thirty years — Democratic 
and Republican — were drawn up against one another. 

212. The foreign relations of the United States during 
Piercc'.s term of office were overshadowed by the domestic 
difficulties, but were of imporUince. In the Koszta 
case (1853) national protection had been afforded 
on foreign soil to a person who hod only taken the 
preliminary steps to naturalization (see Marcy, W, L.), 
Japan had been opened to American intercourse and commerce 
(1854). But the question of slavery was more 

and more thrusting itstdf even into foreign rolatioas. 

A great Southern republic, to be founded at first by the slave 
.states, but to take in gradually the whole territory around the 
Gulf of Mexico and include the West Indies, was soon to be a 
pretty general ambition among slave-holders, and its first 
phases appeared during Pierce's administration. Efforts were 
Ixjgun to obtain Cuba from Spain; and the three leading 
American ministers abroad, inecting at Ostend, 
united in declaring the possession of Cuba to be MmaHectof 
essential to the well-being of the United States PHibuMtf 
(1854). (See Buchanan, Jj^mes.) ** Filibustering " 
ex|:^tions against Cuba or the smaller South^^^ric^ states, 
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sovereignty in holding the Democratic party together while intended so to revolutionize them as to la)n^^asis for an 
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application to be annexed to the United States, became 
common, and ta\(*d the energies of the Federal government. 
But these yielded in importance to the affairs in Kansas. 

213. Nebraska was then supposed to be a desert, and atten- 
tion was directed almost exclusively to Kansas. No sooner 

had its organization left the matter of slavery to be 

MMMt. decided by its ** people ” than the anti-slavery 
people of the North and West felt it to be their duty to see 
that the “ people ’’ of the territory should be anti-slavery in 
sympathy. Emigrant associations were formed, and those 
shipped men and families to Kansas, arming them for their 
protection in the new country. Southern newspapers called 
for similar measures in the South, but the call was less effective. 
Southern men without slaves, settling a new state, were un- 
comfortably apt to prohibit slavery, as in California. Only slave- 
holders wxre trusty pro-slavery men ; and such were not likely 
to take slaves to Kansas and risk their ownership on the result of 
the struggle. But for the people of Missouri, Kansas would 
have been free soil at once, hying across the direct road to 
Kansas, the Missouri settlers blockaded the way of free-state 
settlers, crossed into Kansas, and voted profusely at the first 
territorial election. The story of the contest between the free- 
state and pro-slavery settlers is told elsewhere (see Kansas : 
History); here it need only be said that the struggle passed into 
a real civil war, the two powers mustering considerable armies, 
fighting battles, capturing towns and paroling prisoners. 
The struggle was really over in 1857, and the South was beaten. 
There were, however, many obstacles yet to be overcome before 
the new state of Kansas was recognized by Congress, after the 
withdrawal of the senators of the seceding states (1861). 

214. In the heat of the Kansas struggle came the presidential 
election of 1856. The Democrats nominated James Buchanan, 

declaring, as usual, for the strictest limitations of 
pow'ers of the FcdeTal go\’ernment on a number 

of points specified, and reaffirming the principle 
of the Kansas-Nebraska Act—the settlement of slavery by 
the people of a territory. The remnant of the Whig party, 
including the Know-Nothings of the North and those southern 
men who wished no further discussion of slavery, nominated 
the president who had gone out of office in 1853, Millard Fill- 
more. The Republican party nominated John C. Fremont; 
the bulk of its manifesto was taken up with protests against 
attempts to introduce slavery into the territories; but it showed 
its broad-c,onst.ruction tendencies by declaring for appnjpriations 
of public moneys for internal improvements. The Democrats 
were successful in electing Buchanan;^ but the position of 
the party was quite different from the triumph with which 
it had c'ome out of the election of 1852. It was no longer 
master of twenty-seven of the thirty-one states; all New 
England and New York, all the North-AVest but Indiana 
and Illinois, all the free stat(is but five, had gone against it; 
its candidate no longer had a majority of the popular vote. 
For the first time in the history of the countiy’ a distinctly anti- 
slavery candidate had obtained an electoral vote, and had even 
come near obtaining th(‘ presidency. Fillmore had carried 
but one state, Maryland; Buchanan had carried the rest of the 
South, with a few states in the North, and Fremont the rest 
of the North and none of the Soutli, If things had gone so far 
that the two sections were to be (onstituted into opposing 
political parties, it was evident that the end was near, 

215. Oddly enough the constitutionality of the compromise 

of 1820 had never happened to come before the Supreme Court 
ThoDred consideration. In 1856-T857 it came up for 

Scott the first time. One Dred Scott, a Missouri slave 

DocMon. wiio had b<Tn taken in 1834 to Illinois, a free state, 
and in 1836 to Minnesota, within the territory covered by 
the compromise, and had some years after being taken back 
to Missouri in 1838 sued' for his fret^dom, was sold (1852) to 
a citizen of New York. Scott then transferred his suit from 

^ Buchanan n^dvod 174 elwrloral votes, Fremont 114 and 
Fillmore 8. 2 |Hi^opu 1 ar vote was: f8r Buchanan, 1,838,169; for 
Fremont, for Fillmore, 874,534. | 


the state to the Federal courts, under the power given 
them to try suits between citizens of different states, and the 
case came by appeal to the Supreme Court. Its decision, 
announced on the 6th of March 1856, put Scott out of court on 
the ground that a slave, or the descendant of slaves, could not 
be a citizen of the United States or have any standing in Federal 
courts. The opinion of Chief Justice Tan(‘y went on to attack 
j the validity of the Missouri Compromise, for the reasons that one 
I of the constitutional functions of Congress was the protection 
of property; that slaves had been recognized as property by 
the Constitution, and that Congress was bound to protect, 
not to prohibit, slavery in the territories.- The mass of the 
northern people held that slaves were looked upon by the 
Constitution, not as property, but as ** persons held to service 
or labour'’ by slate Jaws; tliat the constitutional function of 
Congress was the protection of liberty as well as of propert}^; 
and that Congress was thus bound to prohibit, not to protect, 
slavery in the territories. A large part of the North flouted 
the decision of the Supreme Court, and the storm of angry dissent 
which it aroused did the disunionists good service at the South. 
From this time the leading new'spapers in the South maintained 
that the radical southern view first advanced by Calhoun, 
and but slowly accepted by other southern leaders, as to 
the duty of Congress to protect slavery in the territories, had 
been confirmed by the Supreme Court ; that the northern Repub- 
licans had rejected it; even the squatter sovereignty of northern 
Democrats could no longer be submitted to by the South. 

216. The population of the United States in i860 was over 
31,000,000, an increase of more than 8,000,000 in ten years. 
As the de(;ennial increases of population became 

larger, so did the divergence of the sections in popu- otMijamoHota 
lation, and still more in WTalth and resources. Two Oregon. 
more free states came in during this period — Minnesota (1858) 
and Oregon (1859)— and Kansas was clamouring loudly for the 
same privilege. The free and slave states, which had been 
almost equal in population in 1790, stood now as 19 to 12. And 
of the 12,000,000 in slave states, the 4,000,000 slaves and the 
250,000 free blacks were not so much a factor of strength as a 
possible source of weakness and danger. No serious slave rising 
had ever taken place in the South; but John Brown’s 
atbick (1859) on Harper's Ferry as the first move Brownie 
in a project to rouse the slaves (see Brown, John), 
and the alarm which it carried through the South, were tokens 
of a danger w^hich added a new horror to the chances of civil 
war. It was not w^onderfiil that men, in the hope of finding some 
compromise by which to avoid sucli a catastrophe, should be 
willing to give up everything but principle, nor that offers of 
compromise should urge southern leaders further into the fatal 
belief that “ the North would not fight.” 

217. Northern Democrats, under the lead of Douglas, had been 
forced already almost to the point of revolt by the determination 
of southern senators to prevent the admission of mviai^ 
Kansas as a free state, if not to secure her admission otthe 

as a slave state. When the Democratic convention Dcmoermtic 
of i860 met at Charleston the last stand of the 
last national political organization parted ; the Democratic party 
itself was split at last I )y I he slavery question. The southern dele- 
gates demanded a dccl«iMtion in favour of the duty of Congress 
to protect slavery in the territories. It was all that the Douglas 
Democrats could then do to maintain themselves in a few 
northern states ; such a declaration meant political suicide every- 
where, and they \x)t€d it down. The convention divided into two 
bodies. The southern body adjourned to Richmond, and the 
northern and border state convention to Baltimore. Here the 
^northern delegates , by seating some delegates friendly to Douglas, 

* In his decision Taney, referring to the period before the adoption 
[ of the Constitution, wrote: " They (negroes) had for more than a 
I century Ixjfore been regarded as beings of an inferior order, and 
iiltogother unfit to associate with the white race, either in social 
or political relations ; and so far inferior that they had no rights 
which the white man was bound to respect.” This was intended 
to be merely historical statement, but it is often incorrectlv quoted 
as if it referred to the status of the negro in 1857. 
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provoked a further secession of border state delegates, who, in 
company with the Richmond body, nominated John C. Breckin- 
ridge {q.v.) and Joseph Lane for president and vice-president. 
The remainder of the original convention nominated Douglas 
and H. V. Johnson. 

218. The remnant of the old Whig and Know-Nothing 
parties, now calling itself the Constitutional Union party, met 

at Baltimore and nominated John Bell (q.v.) 
tionml Union Edward Everett. The Republican convention 
Pmrtys met at Chicago. Its “ platform ** of 1856 had 
Repubiicnn been somewhat broad constructionist in its nature 

and leanings, but a strong Democratic element in 
the party had prevented it from going too far in this direction. 
I’he election of 1856 had shown that, with the votes of 
Pennsylvania and Illinois, the party would have then been 
successful, and the Democratic element was now ready to 
take almost anything which would secure the votes of these 
states. This state of affairs will go to explain the nomina- 
tion of Abraham Lincoln, of Illinois, for president, with 
Hannibal Hamlin, a former Democrat, for vice-president, 
and the declaration of the platform in favour of a protective 
tariff. The mass of the platform was still devoted to the 
necessity of excluding slavery from the territories. To sum 
The Partlee party w'ishcd to have no discussion of 

mn^ Slavery slavery; the Douglas Democrats rested on squatter 
In the Terri- sovereignty and the compromise of 1850, but would 
torles. accept the decision of the Supreme ('ourt; the 
Republicans demanded that Congress should legislate for the 
prohibition of slavery in the territories; and the southern 
Democrats demanded that Congress should legislate for the 
protedion of slavery in the territories. 

219. No candidate received a majority of the popular vote, 
Lincoln standing first and Douglas second. But Lincoln and 

Hamlin had a clear majority of the electoral 
vote, and so wore elected, Breckinridge and Uine 
coming next.i It is worthy of mention that, up to 
the last hours of Lincoln’s first term of office, Congress would 
always have contained a majority opposed to him but for 
the absence of the meml.)ers from the se(^eding states. The 
interests of the South and even of slavery were thus safe 
enough under an anti-slavery president. But the drift of events 
was too plain. Nullification had come and gone, and the nation 
feared it no longer. Even secession l>y a single state was now 
almost out of the question; the letters of southern governors 
in i860, in consultation on the sUitc of affairs, agree that no 
state wx)uld secede without assurances of support by others. If 
this crisis w'ere allow'ed to .slip by without fiction, (;ven a sectional 
s(\:ession would soon be inipns.sible, 

220. In October i860 Go\'<frnor W. II. Gist, of South Carolina, 
sent a letter to the go\X'rnor of each of the other cotton .statc.s 

Sec salon Texas, asking co-operation in case .South 

ecesson. should re.solve upon .secession, and the 

rtjplies wxrc favourable. I’he democratic revolution which, since 
1829, had compelled the legi.slaturc to give the choice of presi- 
dential electors to the people of the states had not affected South 
Carolina ; her electors were still chosen by tlie legislature. That 
body, after having chosen the statc’.s electors on the 6th of Novem- 
ber, remained in session until the telegi’aph had brought assurances 
that Lincoln had secured a sufficient number of electors to ensure 
his election; it then (on the loth) summoned a state convention 
and adjourned. The state convention, which is a legislative 
body cho.sen for a special purpose, met first at Columbia and then 
at Charleston, and on the 20th of December unanimously passed 
an ordinance of secession,^’ repealing the acts by which the 
.state had ratified the Constitution and its amendments, and 
dissolving “ the union now subsisting between South Carolina and 
other states, under the name of the “ United States of America.” 
The convention took all steps neces.sary to prepare for war, and 
adjourned. Similar ordinances were passed by conventions in 
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* Lincoln received 180 electoral votes, Breckinridge 72, Bell 
99 and Douglas 12. Their popular votes w^ere 1,866,352, 847,514, 
987,830 and i,S 75}^57 respectively. 


Mississippi (Jan. 9, 1861), Florida (Jan. 10), Alabama (Jan. 11), 
Georgia (Jan. 19), Louisiana (Jan. 26) and Texas (Feb. i). 

221. The opposition in the South did not deny the 
right to secede, but the expediency of its exercise. Their 
effort w'as to elect delegates to the state conventions xhe Argu- 
who would vote not to secede. They w'crc beaten, mentfor 
says A. H. Stephens, by the cr>', original!}' uttered Secession, 
by T. R. R. Cobb before the legislature (Nov. 12, i860), 
“ we make better terms out of the Union than in it.” 
That is, the states were to withdraw individually, suspend 
the functions of the Federal government within their juris- 
diction for the time, consider maturely any proposals for 
guarantees for their rights in the Union, and return as soon lus 
satisfactory guarantees should be given. A second point to 
be noted is the difference lietwecn the notions Action at 
of a state convention prevalent in the North the state 
and in the South. The northern slate convention Conven- 
was generally (considered as u pn*liminary bod}', 

whose action was not complete or valid until ratified by 
a popular vote. The southern .state convention was looked 
upon as the incarnation of the sovereignty of the state, and 
its action was not .supposed to need a popular ratification. 
When the conventions of the seceding states had adopted 
the ordinan(‘(js of secession, they proceeded to other business. 
They appointed delegates, who met at Montgomery', the 
(capital of Alabama, form(‘d a provisional constitution (Feb. 8) 
for the “( onfederate states,” chose a provisional 
president and vi(ce-president (Jefferson Davis and 
A. H. Stephens), and established an army, treasury, states,** 
and other exe('utive departments, 'fhe j)resident 
and vice-president were inaugurated on the 18th of February. 
The permanent constitution, adopted on the nth of March, 
was copied from that of the United States, with variations 
meant to maintain stale sovereignly, to give the (’ahinet seats 
in C'ongress, and to prevent the grant of bounties or any 
prote(iive features in the tariff or the maintenance of internal 
improvements at general expense; and it expressly provided 
that in all the territory belonging to the (‘onfederacy but lying 
without the limits of the several slates ” the institution of negro 
slavery, it now exists in tin? (’onfi^deratc stat(.‘s, shall be 
recognized and protected by (’ongress and bv the territorial 
government” (see ('onkkdera'I’K States of America). 

222. Und(T w'hat claim of constitutional right all this 
was done passes comprehension. That a stale (onvenlion 
should have the final power of decision on the conatitu- 
qucistion which it was summoned to (onsidcr is tionai 
(jiiitc as radical doctrine as has yet Ixufii heard flights. 
of; that a stale, (’onvention, summoned to considcjr the one 
question of secession, should go on, with no appeal to any 
further popular authority or mandate, to send delegates to 
meet those of other states and form a new national govern- 
ment, w'hich could only exist by warring on the United States, 
is a novel feature in American ('onslilutional law. It was 
revolution or nothing. Only in Texas, where the call of the 
state convention was so irregular that a popular vote could 
hardly be escaped, was any popular vote allowed. ELsewdiere 
the functions of the voter ceased when he voted for delegates 
to the state convention ; he could only look on hclplc.s.sly while 
that body w'ent on to constitute him a citizen of a new nation. 

223. The b(;rder states were in two liens- North Carolina, 
Tcnncss(ie and Arkansas next to the se( eding states, and Dela- 
ware, Maryland, Virginia, Kentucky and Missouri 

next to the free states. None of these were willing 
to .secede. Thcic wJis, however, ont; force which 
might draw them into se(X‘.ssion. A state which did not 
w'ish to secede, but believed in state sovereignty and the abstract 
right of secession, would be inclined to take up arms to resist 
any attempt by the Federal j{overnment to coerce a se(‘eding 
state. In this way, in the follovdng spring, the original seven 
seceding states were reiijliorced by four of the border states. 

224. In the North arid We.st surprisingly ji^tle attention 
wapS given to the systematic course of procj^re along the 

xxvii. 23 
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Gulf. The people of those sections were very busy; they had 
heard much of this talk before, and looked upon it as a kind 
of sta^^e-thuncler, the inevitable accompaniment of 
recent presidential elections. Republican politicians, 

* ^ * with the exception of a few, were inclined to 
refrain from public declarations of intention. Some of 
them, such as Seward, showed a disposition to let the erring 
sisters ” depart in peace, expecting to make the loss good by 
ac(’^ssions from Canada. A few, like Senator Zachariah 
Chandler, believed that there would be ** blood-letting,^’ but most 
of them were still doubtful as to the future. In the North the 
leaders and the people generally shrank from the prospect of 
war, and many were prepared to make radical concessions to 
avert hostilities. Among the various proposals to this end 
that offered in the Senate by John J. Crittenden, of Kentucky, 
and known as the Crittenden Compromise, was perhaps received 
with most favour. This took the form of six proposed amend- 
ments to the Constitution, of which two were virtually a re- 
f)hrasing of the essential feature of the Missouri Compromise 
and of the principle of popular or squatter sovereignly, and 
others provided that the National government .siiould pay to 
the owner of any fugitive skvc, whose return was prevented 
by opposition in the North, the full value of such slave, and 
prohibited the aln^lition of slavery in the District of ('olumbia ** bo 
long as it exists in the adjoining states of Virginia and Mar>dand 
or either.’' This proposed oompn)misc was rejected by the Senate 
by a close vote on the 2nd of March 1861. A Peace Congress, 
called by Virginia, met in Washington on the 4th to the 27th of 
February 1 861 , 2 t states being represented, and proposed a consti- 
tutional amendment embodying changes very similar to those of 
the Crittenden Compromise, but its proposal w^as not acted upon 
by (ingress. Democratic politicians were hide-bound by their 
repetition of the phrase “voluntary Union’*; they had not yet 
hit upon the theory which carried the War Democrats through 
the final struggle, that the sovereign state of New York could 
make war upon the sovereign state of South Carolina for the 
unfriendly act of secession, and that the war was wuged by the 
non-seceding against the seceding states. President Buchanan 
publicly condemned the doctrine of secession, though he added 
a confes.sion of his inability to see how .secession was to be pre- 
vented if a state should be so wilful as to attempt it. Congre.ss 
Ad iMBioa nothing, except to admit Kansas as a free state 
oflcMBBM! adopt the protective Morrill tariff; even after 
MorHii * its members from the seceding states had withdrawn, 
Tariff of those who remained madic no preparations for 

conflict, and, at their adjournment in March 1861, 
left the Federal government naked and helpless. 

225. The only sign of life in the body politic, the half-awakened 
word of warning from the democracy of the North and West, 

was its choice of governors of states. A remark- 
„ able group of men, soon to be known as the “war 
ovmon, governors” — Israel Washburn of Maine, Krastus 
Fairbanks of Vermont, Ichabod Goodwin of New Hampshire, 
John Albion Andrew of Massachusetts, William Sprague of Rhode 
Island, William Alfred Buckingham of Connecticut, Edwin 
Dennison Morgan of New York, Charles Smith Olden of New 
Jersey, Andrew Gregg Curtin of Pennsylvania, William Dennison 
of Ohio, Oliver Perry Morton of Indiana, Richard Yates 
of Illinois, Austin Blair of Michigan, Alexander W^illiams 
Randall of Wisconsin, Samuel Jordan Kirkwood of low'a, and 
Alexander Ramsey of Minnesota — ^held the executive powers 
of the northern states in 1861-1862. Some of these governors, 
such as Andrew and Buckingham, as they saw the struggle 
come nearer, went so far as to order the purchase of warlike 
material for their states on their private responsibility, and 
their action saved days of time. 

226. The little army of the United Stetes had been almost 

Scitureof consideration; wherever its detachments 

Uttitad could be found in the South they were sur- 
sry rou.nded and forced to surrender and were trans- 
^*'*^*^* the Nlorth. After secession, and in some 

of the states IWh before 4 t, the forts, arsenals, mints, custom- 
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houses, ship-yards and public property of the United States 
had been seized by authority of the state, and these 
were held until transferred to the new Confederate states 
organization In the first two months of 1861 the authority 
of the United Slates was paralysed in seven states, and in at 
least seven more its future authority seemed of very doubtful 
duration. 

327. Only a few forts, of all the magnificent structures with 
which the nation had dotted the southern coast, remained to it 
—the forts near Key West, Fortress Monroe at the PoBitiaaat 
mouth of ('hesapeake Bay, Fort Pickens at Pensa- thaRamaia^ 
tx)ia and Fort Sumter in Charleston harbour. Both 
the last-named were beleaguered by hostile batteries, but the 
administration of President Buchanan, intent on maintaining 
the peace until the new administration should come in, 
instructed their commanding officers to refrain from any acts 
tending to open conflict. The Federal officers, therefore, were 
obliged to look idly on while every preparation was made 
for their destruction, and even while a vessel bearing supplies 
for Fort Sumter was driven back by the batteries between it 
and the sea. 

228. The divergence between the two .sections of the country 
had thus passed into disunion, and was soon to pass into open 
hostility. The legal recognition of the custom 

of slavery, acting upon and reacted upon by every 
step in their economic development and every 
difference in their natural chara(*teristias, surroundings and 
institutions, had carried North and South further and faster 
apart, until the elements of a distinct nationality had appeared 
in the latter. Slavery had had somewhat the same effect on 
the South that democracy had had on the colonies. In the 
latter case the aristocracy of the mother-country had made 
a very feeble struggle to maintain the unity of its empire. 
It remained to be seen, in the American case, whether 
democracy would do better. 

K.— m Civil War, /g6f-6s. 

229. Secession had taken away many of the men who had 
for years managed the Federal government, and who under- 
stood its workingwS. Lincoln’s party was in power Bmbarraaa* 
for the first time ; his officers were new to the manta ^tha 
routine of Federal administration; and the circum- Oovaramaat. 
stances with which they were called upon to deal were such as 
to daunt any spirit. The government had become so nearly 
bankrupt in the closing days of Buchanan’s administration that 
it had only escaped by paying double interest, and that by 
the special favour of the New York banks, which obtained in 
return the appointment of John A. Dix as secretary of the 
treasury. The army had been almost broken up by captures of 
men and material and by resignations of competent and trusted 
officers. The navy had come to such a pass that, in February 
i86j, a house committee reported that only two vessels, one of 
twenty, the other of two guns, were available for the defence 
of the entire Atlantic coast. And, to complicate all difficulties, 
a horde of clamorous office-seekers crowded Washington. 

230. Before many weeks of Lincoln’s administration had 
passed, the starting of an expedition to provision Fort Sumter 
brought on an attack by the batteries around the 

fort, and after a l>ombardmcnt of 36 hours the sumtar* 
fort surrendered (April 14, i86i). It is not necessary Riaiag la 
to rehearse the familiar story of the outburst of 
feeling which followed this event and the proclamation of 
President Lincoln calling for volunteers. The 75,000 volunteers 
called for were supplied three or four times over, and those who 
t were refused felt the refusal as a personal deprivation. 

231. There had been some belief in the South that the 
North-West would take no part in the impending conflict, and 
that its people could be persuaded to keep up 
friendly relations with the new nationality until 

the final treaty of peace should establish ail the 
fragments of the late Union upon on international basis. In 
the spring months of j86i Douglas, who had long been 
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denounced as the tool of the southern slave-holders, \^as 
spending the closing days of life in expressing the deter- 
mination of the North-West that it would never submit to have 
“ a line of custom-houses ” between it and the ocean. The 
batteries which Confederate authority was erecting bn the banks 
of the Mississippi were fuel to the flame. Far-off California, 
which had been considered neutral by all parties, pronounced 
as unequivocally for the national authority. 

232. The shock of arms put an end to opposition in the 
South as well. The peculiar isolation of life in the South 

precluded the more ignorant voter from any com- 
*th€StZl“^ parisoiis of the power of his state with any other; 

to him it was almost inc’onceivable that his state 
should own or havte a superior. Ihe better educated men, of 
wider experience, had been trained to think state sovereignty 
the foundation of civil liberty, and, when their state spoke, 
the}' felt bound to follow their state.’* The president of the 
('onfcdcrate sUtefe issued his call for men, and it w'as also more 
than met. 

233. Lincoln’s call for troops met with an angr>' reception 
wherever the doctrine of state sovereignty had a foothold. 

The govtriiors of the border statcis generally 
returned it \rith a refusal to furnish any troops. 
Two states, North Carolina and Arkansas, seceded 
and joined the Cohfederate states. In two others, Virginia 
and Tennessee, the state politicians formed military leagues ” 
with the Confederacy, allowing ('onfederatc troops to take 
possession of the states, and then submitted the question of 
.secession to “popular vote." The secession of these states 
was thus accomplished, and Richmond became the Confederate 
capital. The .same process wa.s attempted in Mis.souri, but 
failed, and the state remained loyal. The politician class in 
Maryland and Kentucky took the extraordinary course of 
attempting to maintain neutrality; but the growing power 
of the Federal government soon enabled the people of the two 
states to resume control of their governments and give consis- 
tent support to the Union. Kentucky, however, had troop.s 
in the Confederate armies; and one of her citizens, the late 
vice-president, John C. Breckinridge, left his place in the Senate 
and became an officer in the Confederate service. Delaware 
cast her lot from the first with the Union. 

234. The first blood of the war was shed in the .streets of 
Baltimore, when a mob attempted to stop Massachusetts troops 

oh their way to Washington (April 19). For a time 
there was difficulty in j^etting troops through Mary- 
land because Of the active hostility of a part of its people, 
but this was overcome, and the national capital was made 
secure. The Confederate line.s had been pushed up to Manassas 
Junction, about 30 m. from Washington, When Congress, called 
into special session by the president for the 4th of July, came 
together, the Outline of the Confederate states had been fixed. 
Their iin'e of defence held the left haffik of the Potomac from 
Fortress Monroe neiiHy to Washington ; thence, at a distance 
of some 30 m. from the river, to Harper’s Ferry; thence through 
the mountains of western Virginia and the southern part of 
Kentucky, crossmg the Mississippi a little below Cairo ; thence 
through southern Missouri to the eastern border of Kansas; 
and tnerice south-west through the Indian territory and along 
the northern boundary of Texas to the Rio Grande. The length 
of the line, including also the Atlantic and Gulf coasts, has been 
estimated at 1 1,000 m. The territory within it comprised about 
800,000 sq. m., with a population of over 9,000,000 and great 
natm^l resources. Its cotton was almost essential to the 
manufactories of the world; in exchange for it every rOuhition 
of war could be procured; and it was hardly possible to 
blockade a coast over 3000 m. in length, on which 
mtekada blockading force had but orie port of refuge, and 

that about the middle of the line. Nevertheless 
President Lincoln issued his first call for troops on the 15th 
of April, President Davis then issued a proclamation (on the 
17th) offering letters of marque and reprisal against the conf-' 
merce of the L^nited States to private vessds, and on the 
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Lincoln answert‘d with a proclamation announcing the blockade 
of the southern coast. ThC ncw.s brought out proclamations 
of neutrality from Great Britain and France, dnd, according 
to subsequent decisions of the Supreme (!ourt, made the struggle 
a civil war, though the minority held that this did iidt t)ccur 
legally until the act of ('ongre.s.s of the 13th of July 1861, 
authorizing the president, in ca.se of insurrection, to shut up pdrts 
and suspend commercial intercourse with the revolted district. 

235. The president found himself compelled to assutne 
powers never granted to the executive authorih', trusting td 
the subsequent action of Congress to validate his SuMpettaloa 
action. He had to raise and support armies and uf**Hab0aa 
navies; he even had to authorize seizures of neces- ^orpaa,** 
.sary propert}^, of railroad and telegraph lines, arrests of 
.su.spccted persons, and the suspension of the writ of liabeaft 
corpus in certain district.s. Congress supported him, and 
proceeded in 7863 to give the pritS'ideht pow'er to suspend 
the writ anywhere in the United States, whi{b hb prbcbbdfed 
to do. The Supreme (!ourt, after thb war, in the Milligan ci^U 
(4 Wallace, 133) decided that no l)ranch of the government 
iuid power to suspend the writ in districts where the courts 
were open — that the privilege of the writ might be suspended 
as to persons properly involved in the war, but that tlie Mi 
was still to issue, the court deciding whether the persoii came 
within the classes to whom the suspension applied. This 
decision, however, did not come until “ arbitrary arrests,” as 
they were called, ha<l been a feature of the entire war. A 
similar suspension took place in the Confederate state.s. 

236. When Congress met (July 4, 1861) the absence of 
snutliern members had made it heavily Repiibiican. It 
(l(‘ci(led to consider no busine.ss but that connected 

with the war, authorized a loan and the raising 
of 500,000 volunteers, and made confiscation of property a 
penalty of rebellion. While it was in session the first 
serious battle of the war — Bull Run, or Manassas -look 
place (July 2r), and resulted in the defeat of the 
h'ederal army. (For this and the other battle.s 
of the war see American Civrr. War, and the supj)lementary 
article.s dealing with particular battles and campaigns.) The 
over-zealous action of a naval officer in taking the ('onfederate 
envoys James M. Mason and John Slidell out of rba 

a British mail .steamer sailing between two neutral **trpat** 

ports almost brought about a collision between 
the United States and Great Britain in November. But the 
American precedents were all against the United States, and 
the envbys were given up. 

237. The broad-construction tendencies of the Republican 
[larty showed themselve.s more plainly as the war grew more 
serious; there was an increasing disposition to cut Pkpir 
every knot by legislation, with less regard to the Carreacyf 
constitutionality of the legislation. A paper cur- siavary, 
rency, (uintmonly known as “ greenbacks,” was adopted and 
made legal tender (Feb. 25, 1862). The first symptoms of a 
disposition to attack slavery appeared : slavery was prohibited 
(April 16) in the District of Columbia and the tbrritories (June 
19); the army was forbidden to stirrender escaped slaves to 
their owners; and slaves of insurgents were ordered to be 
confiscated. In addition to a hofnestead act (see H6mesteai> 
AND Exemption Laws) giving public land.s to artdal Settlers 
at reduced rates, Congress began a further development of the 
system of granting puHic lands to railways. Another impor- 
tant act (1862) granted public land.s for the cstabli.shment of 
agricultural and mechanical colleges (see Morrill, J. S.). 

238. The railway system of the United States was but 
twenty years old in 1850, but it had begun to a.s.sume some 
con.si.stency. The day Of short and disconnected 

lines had passed, and the connexions which were ’Inltso* 
to develop into railway systifefns had appeared. 
Consolidation of smaller compatifies had bt^gun; the all-rail 
route across the .state of New York was made up (A more 
than a dozen original companies at its consoHdatiort in 1853. 
The Eric railway, chartered in rfc32, was completed from 
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Piermonl to Dunkirk, New York, in 1851; and another line— 
the Pcimsylvania— was completed from Harrisburg to Pittston, 
Pennsylvania, in 1854. These were at least the germs of great 
trunk lines. The cost of American railways has been only 
from one-lialf to one-fourth of the cost of European railways; 
but an investment in a Ear Western railway in 1850-1860 was 
an extra- hazardous risk. Not only did social conditions make 
any form of business hazardous; the new railway often had to 
enter a territory bare of population, and there create its own 
towns, farms and traffic. '\Micther it could do so was so 
doubtful as to make additional inducements to capital neces- 
sary. The means attempted by Congress in 1850, 
OrMtM. Illinois Central railroad, was to 

grant public lands to the corporation, reserving to 
the United States the alternate sections. At first grants were 
made to the states for the benefit of the corporations; the act 
of 1862 made the grant directly to the corporation. 

239. The vital military and political necessity of an imme- 
diate railway connexion with the Pacific coast was hardly 

open to doubt in 1862; but the necessity hardly 
justified the terms which were offered and taken. 
The Union Pacific railroad was incorporated; the 
United States government was to issue to it bonds, on the 
completion of each 40 m., to the amount of ?i 6,000 per 
mile, to be a first mortgage ; through Utah and NcjA iida the aid 
was to 1)6 doubled, and for some 300 m. of mountain building 
to he trebled; and, in addition to this, alternate sections of 
land w’ere granted. The land-grant .sy.stem, thus l)cgun, wa.s 
carried on extensively, the largest single grants being those of 
47,000,000 acres to the Northern Pacific (1864) and of 42,000,000 
to the Atlantic and Pacific line (i866). 

240. Specie payments had been susf)end(id almost every- 
where towards the end of 3861; but the price of gold was but 

102*5 at beginning of 1862. About May its 
l)apcr currency began to rise. It touched 
170 during the next year, and 285 in 1864; but the 
real price probably never went much above 250. Other articles 
felt the influence in currency prices. Mr I). A. \\’ells, in 1866, 
estimated that prices and rents had risen 90 since 1861, while 
wages had not risen more than 60 


241. The duties on imports were driven higher than the 

original Morrill tariff had ever contemplated. Tlie average 
rates, which had been 18 ®/o on dutiable articles and J2 
Tariff and aggregate in 3860-1861, rose, before the 

iataraat cnd of the war, to nearly 50 % on dutiable 

Ravenue articles and 35 % on the aggregate, Dome-stic 

Taxation, manufacture.s sprang into new life under such hot- 
house encouragement; every one who had spare wealth con- 
verted it into manufacturing capital. The probability of 
such a result had been the means of getting ^'Otes for an 
increased tariff; free traders had voted for it as well as pro- 
tectionists. For the tariff was only a means of getting 
capital into positions in which taxation could lx; applied to it, 
and the “ internal revenue ” taxation was merciless beyond 
precedent. The annual increase of wealth from capital was 
then about $550,000,000; the internal revenue taxation on 
it rose in 1866 to $310,000,000, or nearly 60 %. 

242. The stress of all this upon the poor must have lieen 

great, but it was relieved in part by the bond system on w'hich 
Bonds conducted. While the armies and 

** na>'ies were shooting off large blocks of the crops 
of 1880 or 1890, work and wages were abundant for all who 
were competent for them. It is true, then, that the poor 
paid most of the cost of the w^ar; it is also true that the 
poor had shared in that anticipation of the future which 
had been forced on the" country, and that, when the drafts 
on the future came t6 be redeemed, it was done mainly by 
taxation on luxuries. The de.struction of a Northern railway 
meant more work for Northern iron mills and their workmen. 
The destruction of a Southern road was an unmitigated injury; 
it had to be made good at once, by paper issues; the South 
could make no drafts on the future, by bond issues, for the 


blockade had put cotton out of the game, and Southern bonds 
w'ere hardly saleable. Every expense had to be met b)* paper 
issues; each issue forced prices higher; every rise in 
prices called for an increased issue of paper, with iMauta in 
increased effects for evil. A Rebel War-Clerk^ s 
Diary gives the following as the prices in the Richmond 
market for May 1864: “ Boots, $200; coats, $350; pantaloons, 
$100; shoes, 8125; flour, $275 per barrel; meal, $60 to $80 per 
bushel; bacon, $9 per pound; no beef in market; chickens, $30 
per pair; shad, $20; potatoes, $25 per bushel; turnip greens, 
$4 per pc(;k; white beans, $4 per quart or $120 per bushel; 
butter, $15 per pound; lard, same; wood, $50 per cord.’* How 
the rise in wages, alw'ays far slower than other prices, could 
meet such j)ricc5 as these one must be left to imagine. Most 
of the burden was sustained by the women of the South. 

243. The complete lack of manufactures told heavily 
against the South from the beginning. As men were drawn 
from agriculture in the North and West, tlie in- 

creased demand for labour was shaded off into 
an increased demand for agricultural machinery; 
every increased percentage of power in reaping-machines liber- 
ated SC) many men for service at the front. The rcaping- 
maclimes of the South — the slavc.s- -were incapable of any such 
impro\'ement, and, besides, required the presence of a portion of 
the possible fighting-men at home to w'atch them. There is an 
evident significance in the exemption from military dut)' in 
the Confederate states of “one agriculturist on such farm, 
where there is no white male adult not liable to duty, employ- 
ing 15 able-bodied slaves between ten and fifty years of age.” 
But, to the honour of the enslaved race, no insurrection took 
place. 

244. The pressing need for men in the army made the Con- 

federate Congress utterly unable to withstand the growTh of 
executive power. Its lulls w'cre prepared by the coufadoratt 
cabinet, and the ucaion of Congress w as quite per- congraaa 
functor V. The suspension of the writ of hiibm$ ^od Preah 

corj>us, and the vast powers granted to l^rcsidcnt 

Davis, or assumed by him under the plea of military necessity, 
with the absence of a watchful and well-informed public 
opinion, made the Confederate government by degrees almost a 
despotism. It was not until the closing months of the war that 
the expiring Confederate Congre,ss mustered up courage enough 
to oppose the president's will. (See Confedekate Sta'pks of 
America.) The organized and even radical opposition to the 
war in the North, the meddlesomeness of Coiigrc.ss and its 
“ ( ommittees on the conduct of the war,” were no doubt 
unpleasant to Lincoln l)Ut they carried the country through 
the crisis without the effects visible in the South. 

245. Another act of Federal legislation - the National 
Bant Act (Feb. 25, 1863; supplemented by the act of June 
3, 1864)— should be mentioned here, as it was closely con- 
nected with the salt* of bonds. The banks were to sationai 
be organized, and, on depositing United States Banking 
bonds" at Washington, were to be permitted to syatam, 
is.sue notes up to 90 % of the value of the bonds depo.sited. 
As the redemption of the notes w^as thus assured, they circulated 
w’ithout question all over the United States. By a subsequent 
act (1865) the remaining state bank circulation was taxed out of 
existence. (Sec Banks anj) Banking : United States.) 

246. At the beginning of 1862 the lines of demarcation 
betw'cen the two powers had become plainly marked. The 
western part of Virginia had separated itself from Admiaaian 
the parent state, and was admitted as a state (3 863) of Waat 
under the name of West Virginia. It was certain ytrginim. 
that Delaware, Maryland, Kentucky and Missouri had been 
saved to the Union, and that the battle w'as to be fought out 
in the territory to the south of them. 

247. At the beginning of the war the people and leaders 
of the North had not desired to interfere with slavery, but 
circumstances had been too strong for them. Lincoln had 
declared that he meant to save the Union as he best could — 
by preserving slavery, by destro>ing it, or b>* destroying part 
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iind preserving part of it. Just after the battle of Antietam he 
issued his proclamation calling on the revolted states to return 
allegiance before the following 1st of 
pmUoaPro- January, otherwise their slaves would be declared 
clmmmtloa. free men. No state returned, and the threatened 
declaration was issued on the ist of January 1863. As 
president, Lincoln could issue no siuh declaration; as com- 
mander-in-chief of the armies and navies of the United States 
he could issue directions only as to the territory within his 
lines; but the Emancipation Proclamation applied only to 
territory outside of his lines. It has therefore been debated 
whether the proclamation was in reality of any force. It may 
fairly be taken as an announcement of the policy which was to 
guide the arm)', and as a declaration of freedom taking effect 
as the lines advanced. At all events, this was its exact effect. 
Its international importance was far greater. The locking up 
of the world’s source of cotton supply had been a general 
ailamity, and the Confederate government and people had 
steadily exi)ected that the English and French governments, 
or at least one of them, would intervene in the war for the 
purpose of raising tht^ Idockadc and releasing the southern 
cotton. The conv(irsioii of the struggle into a crusade against 
slavery mad(^ intervention impossible for governments whose 
peoples had now a controlling influence on the!.* policy and 
intelligence enough to und(Tstand the issue. 

248. Confederate :ig(?nts in England were numerous and 
active. Taking advantage of every looplujle in the Jlritish 

Foreign Enlistment Act, they built and sent to sea 

the “ Alabama ” and “ Florida,” which for a time 
■ almost drove .American commerce from the ocean. 
Whenever they were closely pursued by United States vessels 
they took refuge? in neutral ports until a safe opportunity 
occurred to put to sea again, .\nother, the ‘‘ Georgia,” was 
added in 1863, All three were destroyed in J864. (See 
Alabama Arbitr.\t»on.) (!onfedorate attempts to have iron- 
clads eejuipped in iCngland and France were unsuccessful. 

249. The turning-point of the war was evidently in the 
early days of July 1863, when th(; victories of Vicksburg and 
Th9 Current Gettysburg came together. The national govern- 
utsuGceee ment had at the beginning cut the Confederate 
chungee. states down to a much smaller area than might 
well have been expected ; its armitis had pushed the besieg- 
ing lines far into the hostile territory, and had held the ground 
which they had gained ; and the war itself had developed 
a class of generals who cared less for the conejuest of territory 
than for attacking and destroying the opposing armies. The 
great drafts on the future which the credit of the Federal govern- 
ment enabled the North to make gave it also a startling appear- 
an(!e of prosperity; so lar from feeling the war, it wtus driving 
production of every ki \ 1 to a higher pitch than ever before. 

250. The war had not merely developed improved weapons 
and munitions of war; it had also spurred the people on to a 
more careful attention to the welfare of the soldiers, the 
fighting men drawn from their own number. /The sanitary 
commission, tht; f'hristian commission, and ot(ier voluntary 
associations for the physic.al and moral care of soldiers, received 
and disbursed very large sums. The national government wa.s 
paying an average amount of $2,000,000 per day for the pro- 
secution of the war, and . in spite of the severest taxation, the 
debt grew to $500,000,000 in June 1862, to twice that amount a 
year later, to $1,700,000,000 in June 1864, and reached its maxi- 
mum on the 31 St of August 1865 — $2 ,845,^)07, 626. But this 
lavish expenditure was directed with energy and judgment. The 
blockading fleets were kept in perfect order and with every 
condition of success. The railway and telegraph were brought 
into systematic use for the first time in modem warfare. Late 
in 1863 Edwin M. Stanton, the secretary of war, moved two 
corps of 23,000 men from Washington to Chattanooga, 1200 m., 
in seven days. A year later he moved another corps, 15,000 
strong, from Tennessee to Washington in eleven days, and 
within a month had collected vessels and transferred it to 
North Carolina. 


Johnson 

declared 

Blectioa 
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251. On the other hand, the Federal armies now held almost all 
the great southern through lines of railroad, except the Georgia 
line.s and those which supplied Lee from the South. 

The want of the southern people was merely growing 
in degree, not in kind, llie conscription, sweeping 
from the first, had become omnivorous; towards the end of 
the war every man between seventeen and fifty-five was 
legally liable to service, and in practice the only limit was 
physical incapacity. In 1863 the Federal government also 
was driven to conscription. 'Fhe first attempts to carry it out 
resulted in forcible resistance in several places, the worst being 
the ” draft riots ” in New York (July), when the city was in the 
hands of the mob for several days. All the resistance was put 
down; but exemptions and substitute purchases were so freely 
permitted that the draft in the North had little effect except as 
a stimulus to the states in filling their ciuotas of volunteers by 
voting bounti<‘S. 

252. In 1864 Lincoln was re-elected with Andrew 
as vice-president, fhe Democratic ("onvontion had 
that, after four years of failure to restore the Union 
by war, during whi(?h the constitution had been 
violated in all its parts under the plea of military 
necessity, a cessation of hostilities ought to be obtained, and had 
nominated Gen(?ral George B. M‘Flcllan and Pendleton. Farra- 
gut’s victory in Mobile Bay (Aug. 5), l)y which he sealed up the 
last port, cx(!ept Wilmington, of the blockade-runners, and the 
evidently staggering (‘onclition of the Confederate resistan(;e in 
the East and the West, were the sharpest comment- 
aries on the Democratic jilatform; and its candi- 

dates carried only three of th(? twenty-five states 

which took part in the election.* 'I'he thirty-sixth state - 

Nevada - had been admitted in 1864. 

253. 'fhe actual fighting of th(5 war may be said to have 
ended with the surrender of General Robert R. Lee to General U. S. 
(irant at Appomattox, Va., on the 9th of April 1865. 

All the t(?rms of surrender named by Grant were 
generous ; no private property was to be surrendered ; 
both officers and men were to be dismissed on parole, not to be 
disturbed by the; United Stat(*s government so long as tliey pre- 
served their parole and did not violate the laws ; ancl he instructed 
the officers appointed to receive the parole “to let all the men who 
claim to own a horse or mule take the animals home with them 
to work their little farms.” It should be stated, also, to Grant’s 
honour that, when the politicians afterwards undertook to repu- 
diate some of the terms of surrender, he personally intervened 
and used the power of his own name to force an exact fulfilment. 
G<?neral Joseph E. Johnston, with the only other considerable 
army in the field, surrendered on much the same terms at 
Durham station, N.C, (April 26), after an unsuccessful effort 
at a broader settlement. All organized resistance 
htul now ceased; Union cavalry were ranging 
South, picking up government property or arresting 
leaders; but it was not until May that the last detached 
parties of Confederates gave up the contest. 

254. Just after Lee’s surrender President Lincoln died 
by assassination (April 15), the crime of a half-crazcd enthu.siast¥ 
Even this event did not impel the American people 
to any vindictive use of their success for the punish- 
ment of individuals. In the heat of the war, in 
1862, Congress had so changed the criminal law that the punish- 
ment of treason and nibellion should no longer be death alone, 
but death or fine and imprisonment. Even this modified punish- 
ment was not inflicted. There was no hanging; some of the 
leaders were imprisoned for a time, but never brought to trial. 

255. The armies of the C'onfedcracy are supposed to have 
been at their strongest (700,000) at the beginning 

of 1863; and it is doubtful whether they contained Oppcelag 
200,000 men in March 1865. The dissatisfaction Armiee. 

of the southern people at the manner in which Davis 

^ Lincoln rccciv'ocl 212 electoral votes and M‘Clellan only 21; 
hnt Lincoln's popular vote was only about 407,000 in excess of 
McClellan's, out of about 4,000,000. 


Death of 
Lincoln, 
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.had mfuuigad the war seems to have been profound; and 
it was only converted into hero-vrorship by the ill-advised 
action of the J’cdcral government in arresting and imprisoning 
him. Desertion had become so common in 1864, and the 
attempts of the Confederate government to force the people 
into the ranks had become so arbitrary, that the bottom of the 
Confederacy, the democratic elements which had given it all 
the success it had ever obtained, had dropped out of it before 
Sherman moved northward from Savannah; in some parts the 
people had really taken up arms against the conscripting ofhciers. 
On the contrary, the numbers of the Federal armies increased 
steadily until March 1865, when they were a few hundreds over a 
million. As soon as organized resistance ceased, the dis- 
banding of the men began; they were sent home at the rate of 
about 300,000 a month, al^out 50,000 being retained in service 
as a standing army. The cost of the Civil War has been variously 
estimated : by Mulhall {Dictionary of Statistics, 
^ p 3(;55 S,ooo,ooo and (p. 586) 

at ^£740,000,000 ; by Nicolay and Hay {Abraham 
Lincoln, vol. x., p. 339) at $3,250,000,000 to the North 
and $1,500,000,000 to the South; by Edward Atkinspn (the 
Forum, October 1888, p. 133), including the finst three years 
of recon.struction, at $5,000,000,000 to the North and 
$3,000,000,000 to the South. The last alone of these estimates 
is an approximation to the truth. The ordinary receipts of 
the government for the four fiscal years 1862 to 1865 totiilled 
$729458,336, as compared with $196,963,373 for the four 
j)reccding years, i858-'i86i; the dirferenai representing the 
effort of the treasury to meet the burden of war. In the same 
period more than $2,600,000,000 was secured in loaas upon 
the credit ol the nation ; and this total was raised by later bor- 
rowings on account of the war to more than $2,800,000,000. The 
immediate and direct cost of the struggle to the North was 
therefore about $3,330,000,000. To this sum must be added, 
in order to obtain the final and total cost; (a) the military pen- 
sionspaid on account of the war since 1 86 ^ -about $3,600,000,000 
up to 1909, inclusive; (2) the interest on the war debt, approxi- 
mately $3,024,090,000 in the same period; (3) the expenditures 
made during the year by state and local governments,, which 
have never been totalled, but may be put at $.1,000,090,000; 
and (4) the abnormal expenditures for army and navy during 
some years following the war, which may be put, consserva- 
tively, at $500,000,000. The result is a total of some 
$11,450,500,000 for ti^ North alone. But the cost to the South 
also was enormous; $4,000,000,000 (’.annot be an exaggeration. 
It follows that, up to 1909, the cost of the war to the nation had 
approximated the tremendous total of $1 5,5.00,000,000. 

256. In return for such an expenditure, and the death of 
probably 300,000 men on each side, the abiding gain was incal- 
culable. The rich section, which had been kept back 
in the general development by a single institution, 
and had been a clog on the adt^ance of the whole 
country, had been dragged up to a level with the rest of tlie 
country. Free labour was soon to show itself far .superior to 
slave labour in the South ; and the South was to reap the largest 
material gain from the destruction of the Civil War. The per- 
sistent policy of paying the debt immediately resulted in the 
higher taxation falling on the richer North and West. As a 
result of the struggle the moral stigma of .slavery was removed. 
The power of the nation, never before asserted openly, had 
made a place for itself; and yet the continuing power of the 
states sav^d the national power from a development into 
centralized tyranny. And the new power of the nation, by 
guaranteeing the restriction of government to a single nation 
in central North America, gave security against any introduction 
of international relations, international armament, international 
wars, and continual war taxation into the territory occupied 
by the United States. Finally, democracy in America had 
certainly .shown its ability to maintain the unity of its empire. 

BiULicXtRAPHY. — Sources : The pj’ooccdings of the Continental 
from 1783 to 1788 awt in The Journals of Congress, vols. 

' to xiii., and The Secret Journals oj Congress, 4 vols. There is 


a new and greatly improved edition of the Journals (Washington, 
), edited by W. C. Ford, from the originals in the library 
of Congress. The debates of Congress under the present Constitu- 
tion, for the period from 1789 to 1824, were collected from newapapers, 
abridged and published under the title of The Annals of Congress 
(43 vols., Washington, i834‘~i856). The principal debate.s from 182.5 
to 1837 arc in the Register of Debates in Congress (29 vols., Washing- 
ton, 1825-1837), and from 1833 to 1873 the debates are in the 
Congressional Globe (to8 vols., Washington, 1834-1873), There 
is an Abridgement of the Debates of Congress, from 1789 to j 85(), 
by T. H. Benton (lO vols,, Ncm York, iSbq). The acts of Congress, 
together with important documents, are in the api)endiccs of the 
Annals, Register and Globe, See also United States Statutes at Large, 
from 1789 to i8f>5 (13 vols., Boston, 1845-1866), vol. vii. contains 
the treaties between the United States and the Indian tribes to 
1845; and Indian Affairs, Laws and T'teaties, edited by C. J. Kapplcr 
under direction of the Senate commitlee on Indian affairs (Washing- 
ton, 1904). 1'he state department lia.s published a volume of 
Treaties and Conventions concluded between the United States of America 
and other Powers since July' 4, 1776, edited by J. H. Harwell (Wash- 
ii^ton, 1889),- this is supplemented by the Senate document, 
Compilation of Treaties in Porce, edited by W. M. Malloy (W'ash- 
ington, 1904)- The decisions of the United Sta,tes Supreme Cour*' 
were reported from 1789 to 1800 by A. J. Dallas (4 vols., Philadelphia, 
1790-1807); from j8oi to 1815 by William Cranch (9 vols., Wash- 
ington, 1804-1817); from 1816 to 1827 by Henry Wheaton (12 vds., 
New- York, 1816-1827); from 1828 to 1842 by Richard Peters (lO 
vols., Philadelphia, et al., 1828-1842); from 1843 to i860 by B. C. 
Howard (24 vols., Philadelphia, ei at., 1843-1860); in i86i and 1862 
by J. S. Black (2 vols., Washington, 1862-1863); and from 1863 
to 1874 by J. W. Wallace (23 vols., Washington* i8(>5-i876). There 
is a valuable collection of Cases on cunstitutiojial ' Jaw, in 2 vols., 
by J. B. Tliayer (Cambridge, 1894-1895). A large portion of the 
important tjxccutive docimicnts arc contained in The Messages 
am Papers of the Presidents, 178(^-18^7, compiled by J. D. Richardson 
(10 vols,, Washington, i89()-i899), and the Amerxeam State Papers : 
Documents Legislative and Executive (38 vols., Washington, 3832- 
1861); two volumes of these State Papers relate to commerce and 
navigation, 1789-1823; five to finance, 1789-1828; six to foreign 
relations, 1789-1859; two to Indian affairs, 1789-1827; seven 
to military affairs, 1789-1838; four to naval affair^, 1789-1836; 
eight to public lands, i789- i8^y^; one to the post office depart- 
ment; two to miscellaneous affairs. There is considerable first- 
hand material on the framing and ratification of the Constitution 
in the Documentary History of the Constitution, 178^^-1870 (5 vols., 
Washington, 1894-1905), and The Debates in the Several Stdte Con* 
Mentions on the Adoption of the Federal Constitution . . . together 
with tk^ Journal of the Federal Convention, by Jonathan Elliot (5 vols., 
Pliilaclelphia, 1861 ; 2nd ed., 18.8S). See also J. F. Jameson, " Studios 
in the History of the Federal Convention of 1787," in the Annual 
Report of tire American Historical Association for 1902^ vol. 1.; 
and PcnnsyltHvnia and the Federal Constitution (Philadelphia, 1888), 
edited by j. B. McMa^ter and F. D. Stone. For the Civil War by 
lar the most important source is the vast compilation of the Official 
Records of the Union and Confederate Armies, in four .series, an atlas 
and a general index (Washington, 1880-1900). The material in 
William Mac]')onaJd's Select Documents Illustrative of the History 
of the United States, 177(1-1861 (Now York, 1898) relates almost 
wholly to constitutional development, foreign relations and banking. 
A. B. Hart's Amerhan History told by^ Contemporaries (New York, 
1901), of which vol. iii. and part of vol. iv. are collected from this 
period, consists largely of contemporary narrati\-es, correspondence 
and extracts Irom diaries on a great variety of subjects. The library 
of Congress has 333 vols. of Washington Manuscripts, 135 vols. of 
Jefferson Manuscripts, 75 vols. of Madison Manuscripts, 64 vols. of 
Alexander Hamilton Manuscripts, more than 200 letters between 
Jackson ani Van Buren, a collection «xf Polk papers, the more 
important part of Webster's correspondence, a few Clay letters, 
22 vols. of Salmon P. Chase papers besides over 6300 letters, and 
440 Blenncrhassett manuscripts. The Massachusetts Historical 
Society has the Adams papers; the Historical Society of Pennsylvania 
has the Buchanan papers; the Historical Society of New Hampsliire 
lias a large collection of Wcb.stcr papers; and the Historical Society 
of Chicago has some of the Polk papers. Various vaUuible reports 
on manuscript materials available to students rf this period nave 
been published in the Annual Reports oi the Historical Manuscripts 
Commission of the American Historical Association, and there is 
much valuable material in the Annual Reports of the association 
and in the volumes of the American Historical Review. The American 
Historical Association has published an index in its " Bibliography 
of American Historical Societies," edited by A. P. C. Griffin, in 
vol. ii. of its Annual Report for X905 (Washington, 190,7). See also, 
for social and economic sources, Documentary History of American 
Industrial Society (Cleveland, O., 1910 sqq.). Among the most 
useful published work.s of the public men of the period are: 
The Writings of George Washington, edited by W. C. Ford (14 vols., 
New York, 1889-1893); Complete Works of Alee&mder Hamdlton^ 
edited by H. C. Dodge (9 vols.. Now i;885-x886), and The 

Works of John Adams . . . with a Life of the Author^ with 
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Life, by C. F. Adams (10 vols., Boston, 1850-1 85O), representing 
the Federalists ; The Writings of James Madison ^ edited by Gaillard 
Hunt (9 voK, New York, 1900-1910), and The Writings of Thomas 
Jefferson, edited by P. L, Ford (lo vols., New York, 1892-1899), 
representing the Anti-Federalists or Republicans ; The Writings 
of James Monroe^ edited by S. H. Hamilton (7 vols., New York, 
1898-1903) ; Memoirs of John Quincy Adams ^ comprising Portions 
of his Dta^ from tyg-, to /.',/«!?, edited by C, F. Adams (12 vols., 
^iladclphia, 1874-1877) ; Works of Henry Clay^ comprising his 
Life, Correspondence and Speeches, edited, with Life, by Calvin Cotton 
(10 vols., New York, 1904) and Thomas Hart Benton's Thirty Years* 
View; or, a History of the Working of the American Government (2 vols., 
New York, 1854-1856), for the “Middle Period The Writings 
and Speeches of Daniel Webster, edited by J. W. McIntyre (18 vols., 
Boston, 1903); Letters of Daniel Webster, edited by C. H. van Tyne 
(Now York, 1902); Complete Works of Abraham Lincoln, comprising 
his Speeches, Letters, Slate Papers and Miscellaneous Wriiinp, edited 
by J. G. Nicolay and John Hay (2 vols.. Now York, 1902); The Works 
of WUiiam //. Seward, edited by G. E. Baker (5 vols., 2nd cd., 
Boston, 1883-1890), and The Works of Charles Sumner {1$ vols., 
Boston, 1870-1883), for the northern view; The Works of John C. 
Calhoun, edited by R. K. Crall6 (0 vols.. New York, 1854-1853); 
Alexander H. Stephens, Constitutional View of the Late War between 
the States (2 vols., Philadelphia, 1868-1870), and Jefferson Davis, 
Pise and Fall of the Confederate Government (z vols., New' York, 1881), 
for the southern view. 

Secondary Works \ Three large and important secondary works 
cover the whole, or nearly the whole, period from the War of Inde- 
pendence to the Civil War. They are : James Schoulcr, History 
of the United States of America under the Constitution (rev. ed., 6 vols., 
New York, 1899), scholarly and comprehensive, but lacking in 
clearness, and, in the latter p()rtion, unfair to the South; J. B. 
McMaster, History of the P.coble of the United States from the Revolu- 
tion to the Civil War (7 vols., New York, 1883-1910), especially 
valuable for its treatment of social and economic conditions and for 
material gathered from newspa]Krs; H. K. von Holst, Constitutional 
and Political History of the United States (2nd ed., 8 vols., Chicago, 
1899), chiefly a treatment of the constitutional aspects of slavery 
by a German with strong ethical and strong anti-slavery sentiments. 
The period is ably treated in sections by A. C. McLaughlin, The 
Confederation and the Constitution, vol. x. of ♦♦ The American Nation 
Scries" (New York, 1905); J. S. Bassett, The Federal System, vol. ii. of 
** The American Nation Series " ; Henry Adams, History of the United 
States of America during the Administrations of Jefferson and Madison 
(9 vols.. New York, 1891), quotes freely from records in foreign 
archives ; J. W. Burgess, The Middle Period, (New York, 

1901), and J. F. Rhodes, History of the United States frckm the Com- 
promise of (7 vols.. New York, 1 900-1 90G), which, although 
written largely from northern sources, is for the most part fair and 
judicial. For lists of works dealing with special evtmts {e.g. the 
Mis.soiiri Compromise, the Compromise of 1850, the Fugitive Slave 
Law, &c.), see the articles devoted to those subjects. Sec also vols. 
xii. to xxi. of " The American Nation Series," consisting of Edward 
Channing, The Jeffersonian System', K. C. Babcock, The Rise of 
American Nationatiiy ; F. J. Turner, Rise of the New West ; William 
MacDonald, Jacksonian Democracy, A. B> Hart, Slavery and Aboli- 
Um ; G. P, Garrison, Westward Expansion ; T. C. Smith, Poetics 
and Slavery', F. E. Chadwick, Causes of the Civil War; and J. K. 
Hosmer, The Appeal to Arms, and Outcome of the Civil War, For 
further study erf the Civil War see Edward McPherson, Polftwal 
History of the United Stcetes during the Great Rebellion (Washington, 
1864 ; 3rd cd., 1876), chiefly a compilation of first-hand material ; 
J. W. BurgCvSs, The Civil War and the Constitution (2 vols., New York, 
1901). The best account of the military opcTations of the Mexican 
War is in R. S. Ripley, The War with Mexico (2 vols., Now York, 
1849). For a list of works relating to the militaiy events of the 
war of 1812 and the Civil War sec the separate j^ticlos on those 
subjects. On the war with France, 1798, see (JJ. W. Allen, Our 
Naval War with France (New York, 1909). On the dcvclojiment 
of the West there an; : H. B. Adams, Maryland's Influence upon 
Land Cessions to the United States (Baltimore, 1885); B. A. Himsdale, 
The Old North-West (revised ed., New York, 1899), a scholarly work ; 
Justin Winsor, The Westward Movement (Boston, 1897), ^ storehou.sfr 
of facts, but dry for the general reader; Theodore Roosevelt, The 
Winning of the West (4 vols,. New York, 1889-1896), a graphic 
outline. Other important works on special subjects are : Edward 
Stanwood, History of the Presidency (Boston, 1898), a study of 
presidential campaigns; J. P, Gordy, History of PolitiLOl Parties 
in the United States (2 vols., rev. ed., New York, 1900-1902); E. D. 
Warfield, The Kentucky Resolutions of rySg (New York, 1887); 
Fnaoman Snow, Treaties and Topics in American Diplomacy (Boston, 
1894); J. B. Moore, A Digest of International Law (6 vols., Washing- 
ton, 1906), and History and Digest of the International Arbitrations 
io which the United States has been a Party (6 vols,, Washington, 
1898); E, S. Maclay, History of Ike United States Navy from rjys 
i 9 g 4 (3 vols,, New York, 1897-1902); G. W. Allen, Our Natty and 
the Barbary Corsairs (Boston, 4905); J. R. Spears, History of our 
Navy (4 voLs., New York, 1897); D. R. liewcy, Financial History 
of the IJnited States (New York, 1903); W. G. Sumner, History of ' 


Banking in the United States York, 1896); R. C. H. Cattcrall, 
The Second Bank of the United $tates (Chicago, 1903); F. W. Taussig, 
Tariff History of the United States (4th ed., New York, 1898); E. L. 
Bogart, Ecowomnc History of the United States fNcw York, 1907); 
E. 1 >. Fite, Social and Industrial Conditions in toe North during the 
Civil War (New York, 1910), and J. L. Bishop, History of American 
M anufacdures (3 vols. , 3rd ed . , Philadelphia, 1 867 ) . b or biographies 
of the leading statesmen of tlic period sec American Statesmen, 
by J. F. Morse, jun. (32 vols., new ed., Boston, 1899) ; sec also the 
bibliographies at the close of the biographical sketches of statesmen 
in this emtion of the Ency, Brit. 'I’here is a “ C'rilical Essay on 
Authorities" in each volume of The American Nation; and both 
The Literature of American History, edited by J. N. Lamed (Boston, 
1902), and Channing and Hart’s Guide to the Study of American 
History, are valuable bibliographical guides. (A.'j.; C. C. W.) 

L. — History , rS6ji-T(^io, 

257. The capitulation of Lee (A]>ril 9, 1865), followed liy the 
assassination of Lincoln (April 15) and the surrender of the 
kist important Confederate army, under J. E. Johnston, marked 
the end of the era of war and the beginning of that of recon- 
struction, a problem which involved a rc\ olution in the social 
and f)Qlitical structure of the South, in the relation of state and 
nation in the American Federal Union, and in tlu; tjccrnomic 
life of the whole country, 

258. Economically tlxe condition of the South was dcsjjerote. 
The means of transport were clestroj^ed ; railway's and bridges 
were ruined; Southern securities were valuele.s.s; tlie Confederate 
currency system was completely disorganized. Great numbers 
of the emancipated negroes wandered idly from place to place, 
trusting the Union armies for sustenance, while their former 
masters toiled in the fields to restore their plantations. 

259. The social organization of the South had been based 
on negro slavery. Speaking generally, the large planters 
had constituted the dominant clajis, especially sooimlmnd 
in the cotton stat(;s ; and in the areas of heaviest Beonomic 
negro population these planters had belonged for CondHionoi 
the most part to the old Whig party. Outside 

of the larger plantation areas, especially in the hiU 
regions and the pine barrens, there was a population of 
small planters and poor whites who belonged in general to the 
Democratic ptirty. In the mountain regioas, where .slavery had 
hardly exisled, there were Union areas, and from the poor 
whites of this section had come Andrew Johnson, senator and 
war governor of Tennessee, who was chosen vice-president on 
the Union ticket with Lincoln in 1864 as a recognition of the 
Union men of the South. Accidental as was Johnson’s elevation 
to the presidency, there was an clement of fitness in it, for the 
war destroyed the former ruling class in the southern states 
and initiated a democratic revolution which continued after 
the interregnum of ne^gro government. Of this rise of the 
southern masses Johnson was representative. 

260. The importance of personality in history was clearly 
illustrated when the wise and sympathetic Lincoln, who had 
the confidence of tlie masses of the victorious oietimetni 
North, was replaced by Johnson, opinionated and PrwUdeat 
intcm[)erate, whose antecedents as a Tennessean and Tohneon^ 
Democrat, and whose state rights, principles and indifference 
to Northern ideals of the future of the negro made him 
distrusted by large numbers of the Union Republican party. 

261. The composition of tliis party was certain to endanger 
its stability when peace came. It liad carried on the war by a 
coalescence of Republicans, War Democrats, Whigs, £/a^ 
Constitutional Unioni.sts and Native Americans, RepukUemn 
who had rallied to the cause of national unity. 

At the outset it had asserted that its purpose was not to 
interfere with the established institutions in slave states, but 
to defend the Constitution, and to preserve the Union with 
all the dignity, equality and rights of the several states 
unimpaired. But the war bad destroyed slavery, as well as 
preserved the Union, and the civU status of the negro and 
the position of the revolted states now became burning 
questions, reviving okl antagonisms and party factions. To the 
extremists of the Radical wing it seemed in accordance with 
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the prindpleis of human Jibcrty that the negro should not 
only be released from slavery but should also receive full civil 
rights, including the right to vote on an equality with the 
whites. This group was also ready to revolutionize southern 
society by destroying the old ascendancy of the great planter 
class. Of this idealistic school of Radical Republicans, Charles 
Sumner, of Massachusetts, was the spokesman in the Senate, 
and Thaddeus Stevens, of Pennsylvania, in the house. 

262. For many years before the war parties had differed on 
such important questions as the tariff, internal improvements 
and foreign policy; and the South had used its alliance with 
the northern Democracy to resist the economic demands of 
the industrial interests of the North. A return of southern 
Congressmen, increased in numbers by the inapplicability to 
the new conditions of the constitutional provision by which 
they had representation for only a fraction of the slaves, might 
mean a revival of the old political situation, with the South and 
the northern Democracy once more in the saddle. 

263. Any attempt to restore the South to full rights, there- 

fore, without further provision for securing for the freedmen 
Northern reality of their freedom, and without some 

Attitude means of establishing the political control of the 
towmrde the victorious party, would create party dissension. 
South, Even Lincoln had aroused the bitter opposition of 
the Radical leaders by his generous plan of reconstruction. 
Johnson could have secured party support only by important 
(!oncessions to the powerful leaders in Congress; and these 
concessions he w'as temperamentally unable to make. The 
masses of the North, e.specially in the first rejoicings over the 
peace, were not ungenerous in their attitude; and the South, 
as a whole, accepted the results of defeat in so far as to 
acquie.sce in the permanence of the Union and the cmancipa- 
lion of the slaves, the original is.sucs of the war. 

264. In the settlement of the details of reconstruction, 
however, there were abundant opportunities for the hatred 
engendered by the war to flame up once more. As it 
became clear that the northern majority was determined to 
exclude the leaders of the South from political rights in the re- 
construction of the Union, and especially as the Radicals disclosed 
their purpose to ensure Republican ascendancy by subjecting 
the section to the rule of the loyalist whites and, later, to 
that of the emancipated negroes, good will disappeared, 
and the South entered upon a fight for its .social system. The 
natural leaders of the people, men of intelligence and property, 
had been the leaders of the section in the war. Whatever their 
views had been at first as to secession, the great majority of 
the southern people had followed the fortunes of their states. 
To disfranchise their leaders was to throw the control into the 
hands of a less able and small minority of whites ; to enfranchise 
the blacks while disfranchising the white leaders was to under- 
take the ta.sk of subordinating the former political people of a 
section to a different race, just released from slavery, ignorant, 
untrained, without property and fitted only to follow the leader- 
ship of outside elements. The history of this attempt and its 
failure constitutes much of that of the recon.struction, 

265. These underlying forces were in reality more influential 
than the constitutional theories which engaged .so much of the 
discussion in Congres.s, theories which, while they afford 
evidence of the charactcri.stic desire to proceed constitutionally, 
were really urged in support of , or opposition to, the interests 
just named. 

266. The most extreme northern Democrats, and their 
southern sympathizers, starting from the premise that con- 
stitutionally the southern states had never been out 

^^rnrSing Union, contended that the termination of 

thestmtue hostilities restored them to their former rights in the 
oithe Federal Union unimpaired and without further 

s^tw"’ ^t^rion. This theory derived support from President 

Lincoln's view that not states, but assemblages of 
individuals, had waged war against the government. The 
theory of the extreme Republican Radicals was formulated 
by Sumner and Stevens. The former contended that, while 


the states could not secede, they had by waging war reduced 
themselves to mere territories of the United States, entitled 
only to the rights of territories under the Constitution. Stevens 
went further and, appealing to the facts of secession, declared 
the southern states conquered provinces, subject to be disposed 
of under international law at the w'ill of the conqueror. In 
the end Congress adopted a middle ground, holding that while 
the states could not leave the Union, they were, in fact, out of 
normal relations, and that the constitutional right of the Federal 
government to guarantee Republican governments to the 
various states gave to (longress the power to impose conditions 
precedent to their rehabilitation. 

267. It is necessary to rec.all the initiation of reconstruction 

measures by President Lincoln rightly to understand the posi- 
tion which was taken by President Johnson. Preeident 

Impatient of theoretical discu.ssion, Lincoln laid Lincoin*» 

down practical conditions of restoration in his pro- Policy, 
clamation of the 8th of December 1863. In this he offered 
amnesty to those who would take an oath of loyalty for the future 
and accept the acts of Congress and the proclamation of the 
president with reference to slaves. From the amnesty he 
excepted the higher military, civil and diplomatic officers of the 
Confederacy as well as tho.se who had relinquished judicial 
stations, seats in Congress, or commissions in the army or navy 
to aid the rebellion, and tho.se who had treated persons in the 
Federal service otherwise than lawfully as prisoners of war. 

I The proclamation provided, further, that when in any of the 
j seceding states (except Virginia, where the president had 
already recognized the loyal government under Governor Francis 
I H. Pierpont) a number of persons not less than one- tenth of the 
voters in i860 should have taken the above described oath, 
and, being qualified voters under the laws of the state in 
i860, should establish a state government, republican in form, 
it should be recognized. Lincoln’s comprehension of southern 
difficulties was .shown in his declaration in this proclamation 
that the president would not object to such provisions by the 
states regarding the freedmen as should, while declaring their 
freedom and providing for their ediu'ation, recognize their 
(condition as a labouring, landless and homele.ss class. 

268. Although Lincoln cxpres.sly pointed out that the 
admission of the restored states to representation 

in Congress rested exclusively with the respective congreee; 
hoases, and announced his readine.ss to consider theFiret 
other plans for reconstruction, heated opposition 
by the Radicals in Congress was called out by ^ ® 

this proclamation. They feared that it did not sufficiently 
guarantee the abolition of slavery, which up to this time rested 
on the war powers of the president, and they asserted that it 
w^as the right of Congress, rather than that of the prc.sidcnt, 
to determine the conditions and the process of reconstruction. 
In a bill which passed the house by a vote of 73 to 59 and 
w'as concurred in by the Senate, Congress provided that recon- 
struction was to be begun only when a majority of the white 
male citizens (jf any one of the Confederate states should take 
oath to support the Constitution of the United States, The 
president should then invite them to call a <?onstitutional con- 
j vention. The electors of this convention would be required to 
I take an oath of allegiance which excluded a much larger class 
' than those deprived of the benefit of the amnesty proclamation, 
I for it eliminated all who had voluntarily borne arms against 
! the United States, or encouraged hostility to it, or voluntarily 
yielded support to any of the Confederate governments. In 
addition to entrusting the formation of the Constitution to the 
.small minority of thorough-going loyalists, the bill required 
that the state constitution should exclude a large proportion 
of the civil and military officers of the Confederate governments 
from the right of voting, and that it should provide that 
slavery be for ever abolished and that state and Confederate 
' debts of the war period should never be paid. In July 1864 
j Lincoln gave a “ pocket veto to the bill and issued a pro- 
; clamation explaining his reasons for refusing to sign, wherc- 
j upon Benjamin F. Wade and Henry W. Davis (q.v.), leaders of 
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the Radicals, violently attacked the president. The triumph 1 
of Lincoln in the election of 1864 did not clearly signify the [ 
will of the people upon the conditions of reconstruction, or upon ' 
the organ of government to formulate them, for the declaration i 
of the Democratic cenvention that the war was a failure over- 
shadowed the issue, and the Union party which supported 
Lincoln was composed of men of all parties. 

26(), Tn February 1865 the house concurred in the vote of 
the Senate in favour of the Thirteenth Amendment to the 
Constitution abolishing slavery throughout the 
Tuirtcentb },'our > ears earlier Congress had submitted 

men men . States another Thirteenth Amendment by 

the terms of which no amendment should ever authorize 
Congress to interfere with slavery within the states. But owing 
to the war this amendment had remained iinratified, and now 
Congress proposed to place beyond constitutional doubt, or 
the power of states to change it, the emancipation of slaves. By 
the 1 8th of December 1865 the amendment had been ratified 
and was proclaimed in force. 

270. In the meantime, Louisiana, in accordance with Lincoln's 
proclamation, had adopted a constitution and abolished slavery 
within the state. Owing to the obstructive tactics of Sumner, 
aided by Dcmo(Tats in the Senate, ('ongress adjourned on 
the 5th of March 1865 without having recognized this new 
state government as legitimate. “ Tf we arc wise and dis- 
creet,” said Lincoln, “ we shall reanimate the states and get 
their governments in successful operation with order prevailing 
and the Union re-established before ('ongress comes together in 
December.” 

271. Such was the situation when Johnson took up the I 
prcsidcMicy upon Lincoln’s death. After an interval of iincer- | 
tainty, in which he threatened vengeance against various j 
southern leaders and gave the Radi(‘als some hope that he would | 
favour negro suffrage, President Johnson accepted the main : 
features of I.incoln’s policy, ('longress not being in session, he | 
was able to work out an exc(’Utive reconstruction on the lines of 
Lin(!oln’s policy during the summer and autumn of 1865. On 
the 29th of May he issued a proclamation of amnesty, requiring 
of those who desired to a(!(^ept its provisions an oath to support 
the ('onstitution and Union, and the laws and proclamations 
respecting the emancipation of slaves. Certain specified classes 
of persons were excepted, including certain additions to those | 
excluded by J-,iriooln, especially “ all persons who have volun- | 
tarily participat 'd in said rebellion and the estimated value of 
whose taxable property is over twenty thousand dollars,” 
This provision was characteristic of Johnson, who disliked 
the southern planting aristocracy, and aimed at placing 
the preponderant power in the hands of the DemocTatic 
.small farmers, who had been his supporters. To those of the 
exieptcd classes who would ask pardon from the president, he 
promised a liberal (demency. As part of his system he issued 
Policy oi another proclamation in which he appointed a 
Preeident governor for North Carolina and laid down a 
johoMOtt, plan for reconstruction. By this proclamation it 
was made the duty of the governor to call a convention chosen 
by the loyal people of the stale, for the purpose of altering 
the .state constitution and establishing a state government. 
The right to vote for delegates to this convention was limited 
to those who had taken the oath of amnesty and who had 
been qualified to vote prior to the secession of the state. To 
the state itself was to lie left the determination of the future 
qualification of electors and office-holders. 

272. Already Virginia, Tennessee, Louisiana and Arkansas 
had governments which had l^een recognized by Lincoln. Be- 
tween the Tjth of June and the 13th of July 1865 Johnson 
applied the same process which he had outlined for North Caro- 
lina to the remaining states of the Confederacy. Before Congress 
met in December all the Confederate states, except Texas 
(which delayed until the spring of 1866), had formed constitutions 
and elected governments in accordance with the presidential 
plan. All of their legislatures, except that of Mississippi/ 
ratified the Thirteenth Amendment abolishing slavery. 
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273. Ciraclually, however, the South turned to its former 
leaders to shape its policy, and the Radical Republicans of the 
North were alarmed at the rapidity of the process of restoration 
on these principles. The di.sorganized and idle condition of the 
former slaves con.stituted a serious element in the southern situa- 
tion, as Lincoln had foreseen. 'I'he negroes expcn^tecl a grant of 
land from confisaitiKl southern estates, and it was difficult to 
preserve order and to secure a proper labour supply. 

274. Under these conditions the efforts of the South to 

provide security for their communities by bodies of white 
militia wxrc looked upon with apprehension by the North, and 
there was sufficient conflict between the tw'O races to give 
colour to charges that the South was not accepting in good faith 
the emancipation of the slaves. Kspccdally irritating to northern 
sentiment were the s()-(!alled “ hlac^k codes ” or peonage laws,” 
pas.sed by the newly elected southern legislatures, souttem 
They rested on the belief that it wm necessary ••Block 

that the former slaves should be treated as a separate Codec, •• 

and dependent class, and varied in severity in th(‘ different 
state.s. Some of these imposed special disabilities upon 
the negro in he matter of carrying weapons and st'rving as 
witnesses. Vagrancy laws and provisions regarding labour 
contracts which had precedents in colonial and English legis- 
lation, but were specifaudly framed to restrain the negroes 
only, were common. Mississippi denied them the right to own 
land, or ewen to rent it outside of in(!()rporated tow-ns; South 
('arolina restricted them to husbandry and to f vrm or 
domestic service, unless specially licensed. Although several 
of the southern state's, perceiving that their course was likely 
to arouse the North to drastic measures, re'pcaled or mitigated 
th(' most obj( (*tional)le laws, the North had received the im- 
pression that an attempt had been made to restore slavery 
in disguised form. 

275. The problem of siu^couring and protecting the negroes 
had fonufd itself upon the attention of the North from the 
beginning of the war. and on the 3rd of March 1865 
Congress had created the Frcc^dmen’s Bureau {q*v,), Proedmen'e 
with the power to assign abandoned lands, in the 

states where the war had existed, to the use of the frecd- 
men; to supervise charitable and educational adivilics 
among them; to exennse jurisdidion over controversies in 
which a freeclman was a party; and to regulate their labour 
(contracts. The local agents of the bureau were usually northern 
men ; some of them gave the worst interpretation to southern 
conditions and aroused vain hopes in the negroes that the 
lands of the former masters would be divided among them ; and 
later many of them became active in the political organization 
of the negro. 

276. Although the national government itself had thus 
recognizc-d that special treatment of the freedmen was necessary, 
('ongress, on assembling in December 1865, was disposed to 
regard the course of the South in this re.spect with deep .suspi- 
cicin. Moreover, as the Thirteenth Amendment was now rati- 
fied, it was seen that the South, if restored according to tlie 
presidential policy, would return to Congress with added 
repre.scntativcs for the freed negroes. Only three-fifths of the 
negro slaves had been counted in apportioning representa- 
tives in Congress; though now free they were not allowed 
to vote. 

277. Under the leadership of ihv. Radicals Congre.ss refused, 
therefore, to receive the representatives of the states which 
had met the conditions of the prc?.sidcnt’s proclamations. 
A joint committee of fifteen took the whole subject of recon- 
struction under advisement, and a bill was pa.s.sed continuing 
the Freedmen’s Bureau indefinitely. When this was vetoed by 
President Johnson (Feb. 19, i866)Q)ngress retaliated by a joint 
resolution (March 2) against admitting any reconstructed state 
until Congress declared it entitled to recognition, thus asserting 
for the legislative body the direction of reconstruction. 

278. While the measure was under consideration the pre- 
sident in an intemperate public address stigmatized the leaders 
of the Radicals by name as labouring to destroy the principles 
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of the government and even intimated that the assassination of 
the president was aimed at. It was hardly possible to close 
the breach after this, and the schism between the 
president and the leaders of the Union Republican 
party was completed when Congress passed (April 
mudCoa- 9, 1866) the Civil Rights Bill over Johnson’s veto, 
CM^Ri^h freedmen to be citizens of the 

Bui! ^ ** United States with the same civil rights as white 
persons and entitled to the protection of the Federal 
government. It provided punishment for those who, relying 
upon state authority, should discriminate against the negroes. 

279. To place this measure beyond the danger of overthrow 

by courts, or by a change of party majority, on the 13th of 
Thd 3 ^^® Congress provided for submitting to the 

Paurt99Btb states a Pourtcenth Amendment to the Constitution. 
Amende This gave constitutional guarantee of citizenship 

and equal civil rights to freedmen, and, in effect, 
provided that when in any state the right to vote should be 
denied to any of the male inhabitants of twenty-one years of 
ige and citizens of the United States, except for j)arti(upation 
in rebellion or other crime, the basis of representation in 
the state should be reduced in the proportion which the number 
of such citizens bore to the whole number of male citizens 
twenty-one years of age in the state. This section of the amend- 
ment, therefore, left the states the option Ixitween granting the 
suffrage to the negro or suffering a proportionate reduction in 
the number of representatives in Congress. It was a fair com- 
promise which might have saved the South from a long period of 
misrule and the North from the ultimate breakdown of its 
policy of revolutionizing southern political control by enfranchise- 
ment of the blacks and disfranchisement of the natural leaders 
of the whites. But the South especially resented that section 
of the amendment which disqualified for Federal or state office 
thos ' who having previously taken an oath to support the Con- 
stitution of the United States afterwards engaged in rebellion, 
which involved the repudiation of their leaders. The amend- 
ment further safeguarded the validity of the United States 
debt and declared null the war debt of the seceding states 
and the Confederacy and forbade the payment of claims for 
emancipation. 

280. In order to ensure the passage of this amendment 
the Radical leaders proposed bills which declared that, after its 
adoption, any of the seceding states which ratified it should be 
readmitted to representation. But it also provided that the 
higher classes of officials of the (Confederacy should be ineligible 
to office in the Federal government. These bills were allowed 
to await the issue of the next election. 

281. For further protection of the rights of the negro, 
Congress succeeded in passing, over President Johnson's veto, 
an act continuing the Freedmen’s Bureau for two years. Ten- 
nessee having ratified the Fourteenth Amendment was (July 24, 
1866) restored to representation and Oingress adjourned, leaving 
the issue between the president and the legislative body to the 
people in Uie Congressional elections. 

282. The campaign brought with it .some realignment of parly. 
President Johnson having broken with the leaders of the Union 

Republican party was more and more forced to rely 
Democratic support, although his executive 
* appointments were still made from the ranks of the 
Republicans. The so-called National Union Convention, some- 
times called the Iwoyalists’ Convention, which met in Philadelphia 
in midsummer to endorse the president’s policy, included a 
large number of War Democrats who had joined the Union 
party after the secession of the South, many moderate 
Southerners, a fragment of the Republican party, and a few 
Whigs, especially from the border states. They claimed that 
the southern states had a right to be represented in Congress, 
Other meetings friendly to the Radicals were called, and under 
the designation of Union-Republican party they declared 
for the Congressional policy. While the campaign for elections 
to Congress was in progress the president made a journey to 
Chicago, speaking at various cities en route and still further 


alienating the Republicans by coarse abuse of his opponents 
As a result of the autumn elections two-thirds of the members 
of the House of Representatives were opposed to him. Almost 
contemporaneously every seceding state except Tennessee 
rejected the Fourteenth Amendment, and thereby paved the 
way for the entire triumph of the northern extremists, who 
fa\ cured negro suffrage on idealistic grounds or as a means for 
forcing the South to agree to the Republican policy. 

283. In the ensuing winter and spring Congress completed 
the conquest of the president, awed the Supreme Court, and pro- 
vided a drastic body of legislation to impose the negro suffrage 
on the South. By the Tenure of Office Act (March 2, 1867) 
Congress forbade the president to remove civil officers without 
the consent of the Senate, and at the same time by 

another act required him to is.sue military orders only 
through the general of the army (Grant), whom 
the president was forbidden to remove from command or to 
assign to duty at another place than Washington, unless at the 
request of the officer or by the prior assent of the Senate. 'J'hese 
extraordinary invasions of the presidential authority were 
deemed necessary to prevent Johnson from securing control 
of the military arm of the government, and to protect Edwin 
Stanton, the secretary of war, and General Grant. Fearing 
lest the president might take advantage of the interim during 
which Congress would not be in session, the Fortieth (Congress 
A\as required to meet on the 4th of March immediately 
following the expiration of the thirty-ninth. 

284. The Reconstruction Act of the 211(1 of March 1867 pro- 
vided for the military government of the southern states while 
the drastic policy of Congress was being carried Rcconutruti- 
out. It was passed over the veto of the president non Act of 
and declared that no legal governments or adequate March 2, 
protection for life or property existed in the 
seceding states, except Tennessee. Thcjse state.s it divided into 
five military districts, each to be placed under the command of 
a general of the army, whose duty it was to preserve law and 
order, using at discretion either local civil tribunals or militar}' 
commissions. But the existing civil governments were declared 
provisional only and subject to the paramount authority of the 
United States to abolish, modify, control, or supersede tliem. 
The act further provided that a constitutional t!onvention might 
be elected by the adult male citizens of the state, of whatever 
race, colour or previous condition, resident in the state for a 
year, except such as might be disfranchised for rebellion or 
felony. No persons excluded from holding office under the 
Fourteenth Amendment were eligible for election to the con- 
vention or entitled to vote for its members. 

285. When the convention, thus chosen under negro suffrage, 
and with the exclusion of Confederate leaders, should have 
framed a state constitution conforming to the federal Constitu- 
tion and allowing the franchise to those entitled to vote for the 
members of the convention, the constitution was to be submitted 
for the approval of Congress, If this were obtained and if tlie 
state adopted the Fourteenth Amendment, and this amendment 
became a part of the Federal Constitution, then the slate should 
be entitled to representation in Congress ; but the senators and 
representatives sent to Congress were required to take the “ iron- 
clad oath,” wliich excluded those who had fought in the Con- 
federate service, or held office under any government hostile to 
tlie United States, or yielded support to any such authority. 

286. By the pressure of military control Congress thus aimed 
at forcing the adoption of the Fourteenth Amendment, as well as 
the acceptance (if negro suffrage in the state con- snpph- 
stitutions of the South. A supplementary act of the mcntmrj 
23rd of March 1867 and an act of interpretation 

passed on the 19th of July completed this policy of “thorough.” 
In the registration of voters the district commanders were 
re(juired to administer an oath which excluded those disfran- 
chised for rebellion and those who after holding state or Federal 
office had given aid and comfort to the enemies of the United 
States, 

287. Against this use of military power to govern states in 
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time of peace the Supreme Court interposed no efiective 
obstacle. Like the executive it was subordinated to Congress. 

case ex parte Milligan, 
Court decided in December 1866, the court held military 
DtiUiouo, commissions unlawful where the ordinary civil 
tribunals were open. In the case of Cummings v. Missouri 
(Jan. 14, 1867) it decided also that a state test oath excluding 
Confederate sympathizers from professions was a violation of 
the prohibition of ex post facto laws ; and the court {ex parte 
Garland) applied the same rule to the Federal test oath so far 
as the right of attorneys to practise in Federal courts was 
concerned. 

58S, lUjt threats were made by the Radicals in (ungress 
to take away the appellate jurisdiction of the court, and even 
to abolish the tribunal by constitutional amendment. The 
judges had been closely divided in these cases and, when the 
real test came the court refused to set itself in opposition to 
Congress. When Mississippi attempted to secure an injunction 
to prevent the president from carrying out the reconstruction 
acts, and when Georgia asked the court to enjoin the military 
oflficers from enforcing these acts in that state, the Supreme 
Court refused (April and May 1867), pleading want of juris- 
diction. Chief Justice Salmon P. Chase argued that if the 
president refused to obey the court could not enforce its 
decree, while if he complied with the order of the court, and 
if the House of Representatives impeached him for refusing 
to enforce the law, the Supreme Court would be forced to the 
vain attemj)t to enjoin the Senate from sitting as a court 
of impeachment. 

289. In one instance it seemed inevitable that the court 
would clash with Congre.ss ; the McCardle case involved an 

editor's arrest by military authority for criticizing that 
Cm. authority and the reconstruction policy. But (‘on- 
gress, apprehending that the majority of the court 
would declare the reconstruction acts unconstitutional, promptly 
repealed that portion of the act which gave the court jurisdiction 
in the case, and thus enabled the judges to dismiss the appeal. 
Afterwards, when the reconstruction policy had been accom- 
plished, the court, in the case of Texas v. White (1869), held 
that the Constitution looked to “ an indestructible Union com- 
posed of indestructible states and that although the sece.ssion 
acts were null, and the Federal obligations of the seceding 
states remained unimpaired, yet their rights were 
wilted' suspended during the war. It also held that in 
re-establishing the broken relations of the state with 
the Union, Congress, under the authority to guarantee to 
every state a republican form of government, was obliged to 
regard the freedmen as part of the people of the state, and was 
entitled to decide what government was the established one. 
This decision, though it did not involve the direct question of 
the constitutionality of the reconstruction acts, harmonized with 
the general doctrines of the Congressional majority. 

290. The powerful leaders of the Republicans in Congre.ss 
had been awaiting their opportunity to rid themselves of 
impumeb- I^residcnt Johnson by impeachment. After various 
meat at failures to convince a majority of the house that 
Praetdeat articles should be preferred against him, an oppor- 
Jabaaaa. tunity seemed to present itself when Johnson, in 
the summer recess of 1867, suspended Secretary Stanton 
and made General Grant the acting secretary of war. The 
Senate, on reassembling, refused to consent to the susspension, 
and General Grant yielded his ollice to Stanton, thus spoil- 
ing the president’s plan to force Stanton to appeal to the 
courts to obtain his offic.e and so test the constitutionality of 
the Tenure of Office Act. This proved to be a turning-point 
in Grant’s political career, for by his break with Johnson he 
gained new support among the masses of the Republican party. 
To Johnson’s foes it seemed that the president liad delivered 
himself into their hands when he next defied Congress by taking 
the decisive step of removing Stanton in defiance of the Tenure 
of Office Act, and the house announced to the Senate (Feb^ 
25, 1868) its decision to bring articles of impeachment against ' 
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the president. But careful reading of the law showed that it 
could not be relied on as conclusive ground for impeachment, 
for it provided that cabinet officers should hold office during 
the term of the president by whom they were appointed 
and for one month thereafter, subject to removal with the 
consent of the Senate. As Stanton had been appointed by 
President Lincoln and had merely continued under Johnson, 
a doubtful question was raised. The leaders, therefore, incor- 
porated additional charges in the articles of impeachment 
which they pushed through the House of Representatives. 
By these the president was accused of attempting to bring 
the legislative branch into disgrace by his public, utterances 
and of stigmatizing it as a C'ongress of only part cf the states. 
This raised the question whether it was necessary to show 
a legal, technical crime or mi.sdemeanour as the necessary 
ground of impeachment. Had the theory of the leaders that 
this was not the case been successful, the executive would 
have been reduced to an obvious dependence upon C'ongress. 
In the spring of 1868, however, the trial by Acquittal by 

Senate resulted in a verdict of acc^uittal. (See tbaSqaata, 
Johnson, Andrew.) 

291. Meanwhile the military reconstruction of the South 

and the organization of the negro vote progre.ssod effec- 
tively. The party management of the negroes was 
conducted by “ carpet baggers,” as the northern m 

men who came South to try their fortunes under aad**Soaimm 
these new conditions were nicknamed, and by the wmga**{ tba 
white loyalists of the South, to whom was given 

the name “ scalawags.” In the work of marshal- 
ling the freedmen’s vote for the Republican party secret 
societies like the Loyal League, or Union League {q.v.) 
played an important part. As the newly enfranchised moss 
of politically untrained negroes passed under northern influence 
politically, the southern whites drew more and more together 
in most of the former (Confederate states, and although they 
were unable under the existing conditions to take control, they 
awaited their opportunity. A ” Solid South ” was forming in 
which old party divisions gave way to the one dominant 
antagonism to Republican ascendancy by negro .suffrage ; and 
a race antagonism (hjveloped which revealed the fact that 
underneath the .slavery question was the negro question. 

292. Politically the important fact was that the Republicans 
had rejected the possilnlity of reviving the old party lines in 
the South, and had gambled upon the expectation of wielding 
the united coloured vote with such leadership and support as 
might be gained from former northerners and loyal whites. 
In the end negro rule failed, as was i?ievitable when legal dis- 
abilities and military force were removed; but the masses of 
the southern whites emerged with a power which they had not 
possessed under the i Id rule of the planting aristocracy. For the 
time being, however, negro votes gave control to the Repub- 
licans. In South Carolina, Florida, Alabama, Mi.ssissippi and 
Louisiana the negroes were in a majority; in Virginia, North 
C'arolina, Arkansas and Texas they were in the minority; while 
in Georgia the two races were nearly evenly balanced. 

293. The white leaders of the South were divided as to the 
best means of meeting the problem. Some advocated that 
those entitled to vote should register, and then p^n^y^f 
refrain from the polls, in order to defeat the con- the South; 
stitutions made under negro suffrage, for the law tboKu- 
required them to be ratified by a majority of the 
qualified voters. Others would have the white race bear no 
part in tlie proc^css. Societies such as the ” Ku-Klux Klan ” 
and the “ Knights of the White Camellia ” were organized to 
intimidate or restrain the freedmen. But for the present 
the Republicans carried all before them in the South. Some of 
the new state constitutions imposed severe disenfranchise- 
ment upon the former dominant class, and before the end of 
July 1868 all of the former Confederate states, except Virginia, 
Mississippi and Texas, had ratified the Fourteenth Amendment^ 
which was proclaimed in effect. By the beginning of 1870 
'.hese three states had also ratified the amendmenti as had 
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Georgia a second time, because of her doubtful status at the 
time of her first ratification. 

294. By the summer of 1868 Arkansas, South (Carolina, 
North Carolina, Georgia,, Alabama, Louisiana and Florida, 
having satisfied the requirements of the recon- 
Sootbern striiction acts, were entitled to representation in 
stmt0t if«- (‘ongress. But Georgia did not choose her senators 
stored to until after the adjournment of Congress, and, inas- 
tbe u/iiva, jnuch as the state excluded the negro members of 
the legislature in September, ('ongress on reassembling returned 
the state to military rule until its submission. Alabama was 
restored in .spite of the fac’t that her white voters had remained 
away from the polls in suHicicnt numliers to prevent a majority 
of all the voters registered from having ratified the constitu- 
tion of the state, as the reconstruction acts had required. The 
nominating con\en lions and the campaign of 1868 gave in- 
teresting evidence of the trend of political and economic 
events. Party lines, which had broken down in the North when 
all united in saving the Union, were once more reasserting 
themselves. President Johnson, who had been elected by the 
Union-Republican j)art\’, had found his most effective support 
among the Democrats. 'The Republicans turned to General 
Grant, a Democrat before the outbreak of the war. His 
popLilarity with the Republicans was due not only to his military 
distinction, but also to his calm judgment in the trying period 
of the struggle between the president and (.'ongress. He was 
.seriously considered by the Democrats until he broke with 
Johnson in the Stanton episode. 

:'Q5. The Republican nominating convention met on the 
20th of May i8f)8, a few days after the failure of the 
impeachment proceedings, and it chose Grant as 
^^^^buemn candidate for the presidency. The j)latform 
Co^ontiotti supported the congressional reconstruction mca.siires. 
Qrmat Upon the vital question whether uni^'er.sal negro 
NomlaaM suffrage should be placed beyond the power of 
Spates to repeal it by a new constitutional amend- 
ment, the platform declared : “ 'I'he guarantee by 
Congress of equal suffrage to all loyal men at the South was 
demanded by every consideration of public safety, of gratitude 
and of justice, and must be maintained ; whik? the (question of 
suffrage in all the loyal states properly belongs to the people 
of those states.” Nowhere in the North was the negro an 
important element in the population, but the North had 
shown an unwillingness to apply to itself the doctrines of 
negro rights which had been imposed upon the South. Betw'ecn 
1865 and 1868 Connecticut, Wisconsin, Minne.sota, Kansas, 
(Jhio and Michigan had refused to give the negro the right 
no vote within their owm bounds, and this plank was evidence 
of the unwillingness of the parly to make a direct issue of 
universal negro .suffrage. Although the platform failed to 
indicate the future proposals of the Republican leaders on the 
negro question, on the topics of finance and currency it clearly 
fihowcd that the party was controlled by economic interests 
which were to exercise increasing influence upon it. It 
pronounced in favour of payment of the public debt, not only 
acc:ording to the letter but the spirit of the laws under w'hich 
it was contracted. The significance of this lay in its challenge 
to the Democratic agitation on the currency question. 

296. It was this question which gave the tone to the pro- 
ceedings o: the Democracy at their convention in July t868. 
The situation o.an best lx? presented by a brief review of the 
financial history just preceding the convention. Together with 
the discussion over political reconstruction in the South, 
Congress and the administration had been obliged to deal with 
the reconstruction of debt, taxation and currency in the nation 
at the close of four years of expensive war. At its maximum 
point the debt had risen to $2,758,000,000, of a complicated 
variety of forms, and of the total less than one-half was funded. 
The problems of funding, readjustment of taxation, and re- 
sumption of specie payments proved to be so complicated 
with the industrial grow'th of the nation that they led to issues 
destined to exert a long continued influence. 
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297. The various war tariffs, passed primarily for the sake 
of increased revenue, had been shaped for protection under the 
influence of the manufacturing interests, and they pia^act; 
had been framed also with reference to the need of tba TariH; 
compensating the heavy internal taxes which were iatmat 
imposed upon the manufacturers. When the war 

ended public sentiment demanded relief from these heavy burdens, 
and especially from the irksome internal taxes. The rapidly 
growing grain-raising districts of the Middle West exhibited 
a lively discontent with the protective tariff, but this did 
not prevent the passage in 1867 of the Wool and Woollens 
Act, which discriminated in favour of the woollen manu- 
facturers and raised the ad valorem duty on wool. In spite 
of several large reductions of internal revenue, the national 
debt was being extinguished with a rapidity that only a 
prosperous and growing nation could have endured, 

298. The currency question, however, furnished the economic 
issue which was most debated in the period of reconstruc- 
tion. One set of interests aimed at rapidly reducing 

the volume of the currency by retiring the legal currency 
tender notes, or “greenbacks,” i.ssiied during the Queetiouf 
war, on the ground that they had been provided only 
as a w'ar measure, that the country needed a 
contraction of this currency, and that specie payments would 
be hastened by the withdrawal of the greenbacks. The secre- 
tary of the treasury, Hugh Mc'f'ulkxth, pressed this policy to the 
foreground, and desired authority to issue bonds to retire these 
notes. Another set of interests demanded the retention of 
the greenbacks, supporting their views by arguments varying 
according to the degree of radicalism of the speakers. I'he 
more moderate, like senator John Sherman, of Ohio, who 
reflected the views of parts of the West, argued that 
the recuperation of the nation and the rapid in(T(‘ase of 
business would absorb the existing currency, while gold would 
cease to go abroad. Thus, l)y the increasing credit of the 
government, specie payment w'ould be automatically resumed, 
and the holders of currency certificates would convert 
them into coin obligations at a lower interest rate. Others 
washed to use the greenbacks to pay the principal of such 
of the bonds as did not explicitly spetdfy coin as the medium 
of payment; the most extreme, so far from contracting the 
currency by retiring the greenbacks, wished to increase this 
form of money, while diminishing the circulation of the notes 
of the national hanks. The discussion tended to produce a 
.sectional issue with the West against the East, and a social 
issue with bondholders and the creditor cla.s.s in general arrayed 
against the less well-to-do. Congress agreed with Secretary 
McCulloch, and in the Funding Act of 1866 not only provided 
for converting short-time securities into long-term bonds, but 
also for retiring ten million dollars of greenbacks in six months 
and thereafter not more than four millions monthly. But the 
agricultural depression of 1866 produced a reaction. Loud 
demands were made that bonds should be paid in greenbacks 
instead of coin, that United States securities should be taxed, 
and the National Bank notes suppressed. In 1868, on the eve 
of the presidential campaign, ("ongress, alarmed by the extent 
of these popular demands, suspended the process of contraction 
by decisive majorities in both houses, after forty million dollars 
in greenbacks had been retired by the secretary of the treasury. 

299. Ohio was the storm centre of the agitation. The 
” Ohio idea ” that greenbacks should become the accepted 
currency of the country was championed by George ^ 

H. Pendleton, of that state, and his friends now ^ 

brought him forward for the Democratic nomina- 
tion for president on this issue. In the national convention 
of that party they succeeded in incorporating into the 
platform their demands that there should be one currency for 
the government and the people, the bondholder and the pro- 
ducer, and that where the obligations of the government did 
not expressly provide for payment in (^oin, they should be 
paid in lawful money (i.e, greenbacks) of the United States# 

300. But another wing of the Democratic party desired to 



HISTORY 18O5-1910J UNITED 

make prominent the issue against the reconstruction measures 
of the Republicans. This wing added to the platform the de- 
claration that these acts were unconstitutional and void, and the 
demand that the southern states should be restored to their 
former rights and given control over their own elective franc^hise. 

301. Although the followers of Pendleton had shaped the 
financial plank of the platform, they could not nominate their 

leader. The opposition was at first divided between 
^^e various candidates. New York, which feared 
effect upon the conservative financial interests 
Seymour of the East if Pendleton were nominated, attempted 
Nominmied break the deadlock by proposing an Ohio man, 
Pteeideuey. Justice Chase. But eager as Chase was for 
the presidency he had flatly refused to abandon 
the views which he held in favour of negro suflfrage. Ohio 
was, therefore, able to retaliate by stampeding the convention 
in favour of Horatio Seymour, of New York, chairman of the 
<‘onvention. As the war governor of his state he had been a 
consistent critic of the extremes to which the Federal adminsi- 
t rati on had carried its interpretation of the war power. Por 
vice-piresident the convention nominated P'rancis P. Blair, jun., 
of Missouri, who had denounced the unconstitutionality of 
the reconstruction acts in unmeasured terms. 

302. But the popularity of Grant in the North, together 
with the Republican strength in the states of the South which 

had been re(!onstructed under negro suffrage, gave 
Ejected victory to the Republicans in the election 

of 1868. Seymour carried only Delaware, New 
Jersey, New York and Oregon, of the North; and Maryland, 
Kentucky, Georgia and Louisiana of the Soutli. Tennessee, 
and five of the former Confederate states, upon which negro 
suffrage had been imposed under militarv' reconstruction 
(North Carolina, South Carolina, Florida, Alabama and 
Arkansas), voted for Grant. Virginia, Mississippi and Texas 
had not yet been restored. 

303. This decisive victory and the knowledge that it had been 
won by the advantage of the negro vote in the restored states 

led the Republican leaders to ignore their recent 
platform declaration in regard to negro suffrage. 
'Shortly after Congress assembled propositions were 
made to jdace the freedman’s right to vote beyond the power 
of the states to change. To do this by constitutional enact- 
ment it was necessary to make the provision universal, and 
Congress, therefore, submitted for ratification the Fifteenth 
Amendment declaring that “ the right of citizens of the United 
States to vote shall not be denied or abridged by the United 
States or by any state on account of rac'e, color or previous 
condition of servitude.’’ Congress was given pow'er to enforce 
the amendment by appropriate legislation. By the 30th of March 
1870 the amendment had been ratified; but it is doubtful 
whether this could have been accomplished by legislatures 
chosen on the issue. As it was, the states of Virginia, Missis- 
sippi, Texas and Georgia were reejuired to ratify it as a condition 
of their readmittance to representation in Congress, and the 
three former states, having been permitted to vote separately on 
the obnoxious provisions of their constitutions in regard to the 
disfranchisement of former Confederates, rejected those clauses, 
adopted the Fifteenth Amendment and w'ere restored in 1870. 

Georgia, after a new experience of military rule, 
admftted^' likewise ratified the amendment, and her repre- 
sentatives were likewise admitted to Congress. 

304. As soon as the P'ifteenth Amendment wa,s proclaimed 
in effect, and the military governments of the South were 
jsew Coo- superseded, the dominant party proceeded to enact 
yresaioaoi measures of enforcement. These seemed especially 
Meuauree* necessary in view of the fact that, partly by intimi- 
dation of the coloured vote, Louisiana (1S68) and Tennessee 
(1869) broke away from the Republican column; while in the 
election of 1870 Tennessee, North Carolina, Georgia, Virginia 
and Alabama went Democratic. The enforcement legislation 
of 1870 provided penalties for violating the fourteenth and 
fifteenth amendments and re-enacted the Civil Rights Act of 
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1866. Jurisdiction was given to the Federal courts to main- 
tain the equality of the races before the law. The underlying 
doctrine of the acts was that the amendments guaranteed the 
freedrnen against invasion of their rights by the acts of in- 
dividuals as w'ell as by explicit legislation of the states, in 
the next two years (1871 and 1872) acts were passed provid- 
ing for effective Federal supervision of (‘ongressional elections, 
and the “ Ku-Klux Act” (1871 and 1872) still further in- 
creased the power of the Federal courts to enforce the amend- 
ments and authorized the president to suspend the writ of 
habeas corpus and u.se military' force to suppress the public 
disorders occasioned by the attempts to intimidate negro 
voters. But these stern measures were accompanied by 
some efforts to restore harmony, such as the repeal of the “ iron- 
clad oath” for cx-Confederates, in i87i, and the pa.ssage of 
the General Amnesty Act of 1872. The North was becoming 
restive under the long continued use of the Federal militaio/ 
arm within state borders in time of peace, and especially with 
the results of negro rule under “ carpet-bag leadership.” 

305. In any case the cost of rehabilitating the public 
works, and providing education and the political and judicial 
institutions which should equally apply to 

hitherto non-political class of the blacks, would o/j??- 
have been a heavy one. But the legislatures, cooetnu^loo 
especially of Louisiana, South Carolina, Tennessee, Govern- 
Arkansas and Alabama, plunged into an extrava- "*^"^** 
gance made possible by the fact that the legislatures con- 
tained but few representatives who paid considerable taxes, and 
that they were controlled by Northern men who were some- 
times corrupt, and often indifferent to the burdens laid upon Xhc 
propertied classes of the South. In 1872 it was estimated that 
the public debts of the eleven reconstructed states amounted 
to nearly $132,000,000, two-thirds of which was composed of 
guarantees to corporations, chiefly railway companies. Legis- 
lative expenses were grotesquely extravagant, the coloured 
members in some states engaging in a saturnalia of corrupt 
expenditure. Gradually this alienated from the so-called Radical 
party the support of Southern whites, because they resented 
the concessions of the carpet-bag leaders to the negro vote, 
because they suffered from the liurden of taxation, and above 
all because race friction increased, drawing the whites together, 
in spite of former antagonisms lie! ween localities and classe*;. 

306. By 1872 a coalition had been formed under the name of 
Uonservatives. But the control of electoral machinery in the 
strongly centralized state executives chosen by negro votes, 
and coercion by the h'ederal authority, still upheld Republican 
rule in various southern stales. Virginia and North Carolina 
were practically bankrupt, the capitals of Louisiana, Arkansas 
and Alabama, where rival state officers claimed possession, 
were occupied by Federal troops, and many of the govern- 
ments were so corrupt that only the contemporaneous revela- 
tions of rottenness in New York City and in certain branches 
of the Federal government afford a parallel. 

307. It was a time of lax public morals after war, which was 
ill suited to the difficult experiment of transferring political 
power to a race recently enslaved. Only the strong arm of 
the Federal authority sufficed to prevent the whites of the South 
from overthrowing a condition of things which it was impossible 
under American political ideas permanently to maintain. 

308. An important economic reorganization was in progres*-’ 
in the South. White districts were recovering from the w'ar 
and were becoming the productive cotton areas by Beonomlc 
the use of fertilizers and by the more intelligent ctmogea la 
white labour. Cities were rising, and the mines and South. 
manufactures of the southern Appalachians were developing. 
In the black belt, or region of denser negro settlement, the 
old centres of cotton production and the citadels of the southern 
political aristocracy, the blacks became tenant farmers, or 
wwkers on shares, but the white farmer in other areas raised 
his cotton at less cost tlmn the planter who lived in the rich 
soils of the former cotton areas. The effective and just direction 
of negro labour w'as a difficult problem and was aggravated by 
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the political agitation which intensified race friction. It became 
evident that there was a negro problem as well as a slavery 
question, and that the North was unable to solve it. 

309. In the meantime important foreign relations had been 
dealt with by Secretary William H. Seward, under Johnson, and 

by Sccretar\' Hamilton Fish, under Grant, Not only 
RStmUoM, many treaties of commerce and extradition, in- 

cluding one with China, negotiated by Seward, but 
he also brought about a solution of more important diplomatic 
problems. The relations of the United States with France and 
England had been strained in the course of the war, by the 
evident friendliness of the governments of France and England 
for the South. Not only had Napoleon III. been inclined to 
recognize the Confederacy, but he had also taken advantage 
of the war to throw into Mexico a French army in support 
of the emperor Maximilian. The temptation to use force 
while American military prestige was high appealed even 
to General Grant ; but Seward by firm and cautious 
mx m pressure induced France to withdraw her 

troops in 1867; power of Maximilian collapsed, and the 
United States was not compelled to appeal to arms in supj)ort 
of the Monroe doctrine. Russia’s friendly attitude through- 
out the war was signalized by her offer to sell Alaska to the 
United States in 1867. Seward promptly accepted it, and the 
treaty was ratified by the Senate and the punrhase 
** ' money ($7,200,000) was voted by the reluctant 
house, which .saw little in the ac(]uisilion to commend it. 
Later years revealed it as one of the nation’s treasure 
houses, particularly of gold and coal. 

310. With England affairs were even more threatening than 
with France. Confederate cruisers (notably the “ Alabama '’), 

built in England and permitted by the negligence 
••Aimibamx** of the British government to go to scii, had nearly 
CMm. swept the American merchant marine from the 
ocean. Unsettled questions of boundary and the fisheries 
aggravated the ill feeling, and England’s refusal in 1865 to 
arbitrate made a serious situation. Prolonged negotiations 
followed a change of attitude of England with regard to 
arbitration, and in 1870 President Grant recommended to 
Congress that the United States should pay the claims for 
damages of the Confederate cruisers, and thus assume them 
against England. However, in 1871, the Treaty of Washington 
was negotiated under Secretary Fish, by the terms of which 
Englanci expressed regret for the escaj>e of the cruisers and for 
their depredations, and pro\nded for arbitration of Ihe fisheries, 
the north-western boundary", and the “ Alabama ” claims. 
Senator Sumner had given fiery expression to demands for 
indirect damage done by the destruction of our merchant 
marine and our commerce, and for the expen.scs of prolonging 
the war. For a time this so aroused the passions of the two 
nations as to endanger a solution. But Sumner, who quarrelled 
with the president, was deposed from the chairmanship of the 
committee on foreign relations, and Secretary Fish so arranged 
matters that the Geneva arbitration tribunal ruled these indirect 


claims out. Thus limited, the case of the United States 
was victorious, the tribunal awarding damages against Great 
Britain to the amount of $15,508,888. Two months later the 
German emperor gave to the United States the dis- 
SSjiif!*" puted north-west boundary', including the San Juan 
island in Puget Sound. The fisheries controversy 
was not .settled until 1877. 

31 1. In the West Indies also important questions were 
presented. Seward had negotiated a treaty of purchase of the 
Danish West Indies, but the Senate refused to ratify 
Smmto ' it, nor did Grant’s attempt to acquire Santo Domingo 
Bumiago. p^icct with a different fate at the hands of that body 
(1871). In Cuba another insurrection was in progress. Secre- 
tary Fish pigeon-holed ” a proclamation of President Grant 
recognizing the Cubans as belligerents, and secured a policy of 
neutrality which endured even the shock of the ** Virginius 
affair” in 1873, when fifty of the men of the filibustering 
steamer flying the American fiag were shot by the Spanish 


authorities (see Santiago, Cuba). It was shown that the 
vessel had no right to the flag. Negotiations about an 
isthmian canal resulted only in a treaty with rae**v/r- 
Nicaragua in 1868 giving to the United States a giniua** 
right of way across the isthmus and in provisions for 
a government survey of tlie Panama route. Foreign relations 
in this period were chiefly significant in that they were con- 
ducted in a spirit of restraint and that peace was preserved. 

312. It was in the field of domestic concerns, in economic 
and social development, that the most significant tendencies 
appeared. The old issues were already diminishing in impor- 
tance before the other aspect of reconstruction which came from 
ihe revived expansion of the nation toward the West and the new 
forms taken by the development of American industrial society. 

313. The Republican party, following the traditions of the 
Whigs, wa.s especially responsive to the demands of the creditor 
class, who demanded legislation to conserve their interests. 
Its victory in 1S68 was signalized by the passage in the spring of 
the following year of an act pledging the faith of the United 
States to pay in coin or its equivalent all the obligations of the 
United States, except in cases where the law authorizing the 
issue had expres.sly provided otherwise. In 1870 and 1871 
refunding acts were passed, providing for the issue of bonds to 
the total amount of $i ,800,000,000, one billion of which was to 
run for thirty years at 4%. This abandonment of the doctrine 
of early (convertibility was made in order to render the bonds 
uicceptable to capitalists, but in fact they soon went to a 
premium of over 25 %. Long before their maturity the govern- 
ment had a surplus, but although it could then 

borrow at 2i % these bonds could not be retired. 

While the legislature was thus scrupulous of the 
(Tedit of the nation and responsive to the views of capitfil, the 
Supreme ('ourt was engaged in deciding the (jucstion of whether 
the legal tender note.s (greenbacks) were constitutional. Suc- 
('c.ssivc decisions in 1868 determined that they were not legal 
temder for state taxes, that they were exempt from taxation, 
and that they were not legal tender in the settlement of con- 
tracts providing for payment in specie. In the case of Hephum 
V. Grimold (1869) Chief Justice Chase, under whom, as secretary 
of the treasury, the notes were first issued, gave the opinion, 
the court denying that they were legal tender in settlement of 
(contracts made before the first Legal Tender Act, and intimating 
that they were not legal tender for later contracts. 1’he judges 
had divided, four to three. Within a year the court was changed 
by the appointment of one new judge to fill a vacancy, and the 
addition of another in acccorclance with a law enlarging the 
court. In T87T the former decision was reversed and the con- 
stitutionality of the Legal Tender Acts sustained on loose- 
construction reasoning. In 1884 the court went to the extent of 
affirming the right of Congress to pass legal tender acets in time 
of peace, in accordanc'e with the usage of sovereign governments, 
as an incident to the right (ff (coinage, and it declared that the 
power to borrow money includes the power to issue obligations 
in any appropriate form. In 1871 and 1872 Secretary George S. 
Boutwell illustrated the power of the administration to change 
the volume of the currency, by issuing in all over six million 
dollars of legal tender notes; and, following the practice of his 
predecessors, he sold gold from the treasury to check specula- 
tions in that part of the currency. The most noteworthy 
instance of this was in i860, when two Wall Street speculators, 
Jay Gould and James Fiske, jun., attempting to comer the gold 
market and relying upon a supposed influence in the councib 
of President Grant , ran up the premium on gold until Secretary 
Boutwell ordered the sale of gold by the government. The 
result was the financial crash of ” Black Friday,” 

314. Speculation and the rapid growth of great fortunes were 
characteristic of the period. The war itself had furnished 
means for acquiring sudden riches; the reorganization of taxa- 
tion, currency and banking increased the opportunities as well 
as the uncertainties ; and the opening of new fields of speculative 
enterprise in the oil fields of Pennsylvania and Ohio and the gold 
and silver mines of the mountains of the Far West tended in the 
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same direction. An enormous development of manufactures 
resulted from the diminished commerce and increased demand 
for manufactured goods, the protw^tion afforded by 
the tariff, the stimulus due to rising prices, and the 
consumption of the rapidly growing West. It was 
officially reported in 1869 that “ within five years more cotton 
spindles had been put in motion, more iron furnaces erected, 
more iron smelted, more bars rolled, more steel made, more coal 
and copper mined, more lumber sawn and hewn, more houses 
and shops constructed, more manufactories of different kinds 
started, and more petroleum collected, refined rmd exported, 
than during any equal period in the history of the country.'^ 

315. Between the Civil War and 1872 the extension of the 
nation’s activity to the industrial conquest of the great West, as 
well as the economic reorganization of the East , had a profound 
effect upon the development of the United States. Between 
1 862 and 1872 grants were made to the Union Pacific and Central 

Pacific companies, and to other connecting corpora- 
railways from the Missouri River to the 
Pacific, amounting in all to nearly 33,000,000 
acres, and in the same period large loans of funds were made 
by the general government for this enterprise. Construction 
began in x866, and by 1869 an all-rail connexion had been 
established on the line of the Union Pacific and ('entral 
Pacific railways between the East and San Francisco. Various 
grants were made in these years to other roads, both trans- 
continental and middle western. Between 1850 and 1871 
Congress granted about 155,000,000 acres for railw'ay construc- 
tion, but not all these grants were perfected. It is estimated 
that some $500,000,000 were invested in the constriKTion of 
western railways between t 868 and the panic of 1873, and about 
28,000 m. of railway had been added. 

316. The effects of this extraordinary extension of railway 
transportation were immediately apparent. In the Far West 
Bff0ct$of railway lines rapidly made possible the ex- 
Rmiiwmy tinction of the bison herds which had occupied 
Bxt§aBi 9 m the great plains. Divided into the northern and 
southern herds by the Union Pacific Railway in 1869, the 
southern herds were slaughtered in the period between 1871 
and 1879, and the northern herds between 1880 and 1883. 
This opened the way for the great extension of the cattle 
country, following the retreat of the Indians. Upon the plains 
Indians the effect was revolutionary. Their domain had been 
penetrated by the railways, at the same time that their means 
of subsistence had been withdrawn. During the Civil War 
most of these western tribes had engaged in hostilities against 
the Federal government. In i86fi and 1867 General George 
Crook was reducing the Indians of the south-west to submission, 
while other generals trained in the Civil War were fighting the 
Indians in the northern plains and Kansas, Nebraska and Okla- 
homa. By the Peace Commission Act of the 20th of July 1867 
commissioners, including General William T. Sherman, were 
sent to negotiate treaties. As a result the tribes of the Indian 
territory were so concentrated as to permit the transfer of 
other western tribes to the same region, w’hilc the Sioux of 
the northern plains were given a reservation embracing the 
western portions of the Dakotas. Discontent with these treaties 
resulted, however, in hostilities following 1867. Between the 
close of the war and t88o some $22,000,000 were expended in 
Indian wars, although the act of 1871 inaugurated the change 
of policy whereby the Indians were no longer dealt with by 
treaty, but were reprded as wards of the nation, to be concen- 
trated on reservations and fed at the expense of the nation 
under the supervision of Indian agents. 

317. Part of these Indian difficulties were due to the opening 
up of new mining areas in the Rocky Mountains, some of them 
Mini within the Indians’ choicest hunting grounds. At 

“ the beginning of the Civil War a preliminary mining 

boom struck Colorado ; the rich Comstock lode was opened in 
Nevada; Arizona was the scene of mining rushes; the Idaho 
mines were entered; and the Montana ores were discovered} 
ID that in the period of the Civil War itself the Territories 


of Nevada, Idaho and Montana had been organized and 
the mountains provisionally occupied from the northern to 
the southern limit. The discovery of gold in the Black Hills 
in 1874 continued the same movement. In i860 the nation 
produced $] 56,000 worth of silver, in i86t over $2,000,000 
and in 1873 nearly $36,000,000. In the last-mentioned year 
the production of gold amounted also to $36,000,000, although 
in 1 860 it had been $46,000,000. C.apital in mines and quarries 
of the United States Wiis over $65,000,000 in i860, over 
$245,000,000 in 1870, and nearly $1,500,000,000 in 1880. 

3t 8. 'J'his revolution in the life of the great plains and the 
Rocky Mountains, opening the way to agriculture and to cattle 
raising, and preparing for the exploitation of the precious metals 
of that great area, was contemporaneous with the important 
development of the farming regions of the Middle West. Even dur- 
ing the Civil War the agricultural development of the northern 
half of the Mississippi valley had continued. This was aided 
by the demand for food products to supply the armies and was 
made possible by the extension of railways, the taking up of 
the prairie lands through the operation of the homestead law of 
1862, the marketing of the railway land grants, and the increased 
use of agricultural machinery in those years. Between i860 
and 1870 the population of the north central group of .states 
(engaged chiefly in grain raising) increased over 42 %, and in the 
next decade by 34%, a total addition to the popula- 
tion in those two decades of 8,000,000. Between 
1870 and t88o nearly 300,000 sq. m,, “ a territory MiddleWett, 
equal in extent to Great Britain and France 
('ombined, were add(id to the cultivated area of the United 
States.” In the .samedccarle the north cientral states increased 
their improvt*d land from near 78,500,000 acTes to over 
136,800,000 acres. 'The product of Indian (*orn about doubled 
between i860 and 1880, and that of wheat and oats more than 
doubled. The addition came chiefly from the Middle West. In 
i860 the north central .states raised 95,000,000 bushels of wheat; 
in 1870 nearly 195,000,000 ; 101880329,000,000. In 1870 the 
same states produced 439,000,000 bushels of corn; in 1880 they 
produced over 1,285,000,000. 

319. The pressing need of increased transportation facilities 

had led, as we have seen, to lavish land grants and to subsidies 
by nation, stales and municipalities to the railways. The rail- 
ways themselves, tempted by these opportunities, had extended 
their lines in somec'ases beyond the immediate needs of the regions 
entered in advance of settlement. Extravagances in construc- 
tion and operation, aggravated by “ construction rings ” of 
railway officials, who secured the (contracts for 
thcmsc'lvcjs and their friends, and by rolling stock 
companies who rtseeived extravagant prices by ** 

favouritism, as well as the watering of stock in the creation 
of systems by absorption and consolidation of railway corpora- 
tions, brought about a condition where the roads were no longer 
able to meet the demands of their stockholders for returns on 
the investment without imposing rates that the western farmer 
deemed extortionate. In the competitive development of these 
roads and in the struggle of business corporations and localities 
with each other, the roads also discriminated between persons 
and places. This condition chiefly accounted for the political 
unrest which manifested itself in the West in the so-called 
“granger ” movements of the ’seventies. 

320. The farmers felt the pressure of the unsettled currency, 
taxes were very heavy, the protective tariff seemed to them to 
bear unduly upon the producers of rrop.s which exceeded the home 
consumption and had to seek foreign markets. The price of 
com, wheat and cotton in the early ’seventies tended to fall as 
production rose, so that the gold value of the total crop was not 
greatly increased during the decade after the war, in spite of 
the extraordinary extension of agricultural settlement and the 
increase of production. Dissati.sfaction with his share in the 
prosperity of the country, and especially with the charges 
of middlemen and transportation companies, discontent with 
the backwardness of rural social conditions, and a desire for 
larger political influence, all aided in fostering the grow^ or 
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organizations designod to promote the farmers’ interests. The 
most influential of these organizations was the Patrons of Hus- 
bandry, which was founded in 1867 and spread chiefly after 1872 
by local clubs or “ granges/’ especially in the West and South. 

321. The height of the movement was reached in the autumn 

of 1 874. It threatened the disruption of the old political parties 
rjgg in most of the middle western states. Py holding 

** Onager •• the balance of power the grangers secured legislation 
Movement* many of these states, fixed maximum railway 
rates, and provided for regulation through commissions to 
prevent discriminations. In the reaction after the panic of 
1873 (when nearly a fifth of the? railway mileage of the 
United States had passed into the hands of receivers) many of 
the “ granger laws ” were repealed, the regulation was rendered 
nominal and the railways more than regained their political 
power in the states; yet the agitation had established the 
important principle, sanctioned by decisions of the Supreme 
C ourt, that tlie railways were common carriers subject fully to 
public regulation so far as it was not confiscatory. The move- 
ment for regulation of interstate commerce by congressional 
legislation was begun at this lime under the leadership of Con- 
gressmen from the granger states. Later efforts were more 
wdsely considered and more effective ; but the rural democracy 
showed its opposition to the increasing political influence of 
cajiital, to special privileges and to the attempts of corporations 
to avoid public control periodically thereafter (see Farmeks' 
Movement). The attempt to eliminate the middlemen by 
('o-operative stores and grain elevators was another feature of 
the time which gained a brief strength liut soon declined. 

322. The presidential election of 1872 took place in the midst 
of this western upheaval. At the same lime in the South the 

reform Republicans and Democrats were uniting 
under the name of “ Conservatives ” against the 
c.arpet-bag rule, and control was passing into their 
hands. A reform movement was active against the evident 
corruption in national and municipal administrations, for 
Grant’s trust in his appointees wa,s grossly violated. The 
'fwced Ring was systematically looting New York city, and prior 
to Tweeds indictment in 3871 (by the efforts of’ Samuel J. 
Tildcn), it was acquiring large power in state legislation. Ja}* 
Gould, the railway operator, was one of the .signers of I’wced's 
million dollar bail l)ond. Civil service reformers, men of moder- 
ate views with respect to reconstruction, such as Carl Schurz, 
many war Democrats who had adhered to the Union parly, and 
tariff reformers began to break away. j 

323. The Liberal-Republican movement started in Missouri, 
which called a national convention to meet at Cincinnati on 
Ubenh fhc ist of May 1872. Their platform announced 
Repubilcaa irreconcilable differences on the tariff and left it to 
Movemeat, the congressional districts, attacked the corruption 
of civil service by the administration, supported the results 
of the war as embodied in the last three amendments and 
demanded amnesty and local civil government for the South. 
It opposed further land grants to railw'ays, but denounced 
repudiation and demanded specie payments in terms which 
excluded from its support the advocates of inflation of the 
currency. This effort to combine the opponents of Grant's 
administration was wrecked by the nomination of Horace Gree- 
ley, a .strong protectionist, who did not command the (confidence 
of the masses of the disaffected. Although endorsed by the 

Democrats, Greeley was defeated by Grant, who ran 
Re-elected. record of the Republican party, which nowr 

dropped the word Union from its name. Greeley 
died before the electoral count; the Democrats won only the 
states of Maryland, Kentucky, Missouri, Tennessee, Georgia and 
Texas, the votes of Louisiana and Arkansas being thrown out. 

324. The enormous cost of the war, the excessive railway build- 
ing, over-trading, and inflated credit and fluctuating currency, the 
sinking of capital in opening new farming lands and in readjust- 
ing manufacture to new conditions brought their results in the 
panic of 1873, precipitated by the failure (Sept. 18) of Jay 
Cooke, the financier of the Northern Pacific railway. For o\'er 


five years the nation underwent a drastic purgation ; railway 
buiWing almost ceased, and so late as 1877 over 18 % of the 
railway mileage of the nation was in the hands of 
receivers. The iron industry was prostrated, and 
mercantile failures for four years amounted to 
$775,000,000. At the clo.se of the period there was a replace- 
ment of partnerships and individual businesses by corporations, 
but in the interval political unrest was in the foregrourd. 

325. The charges that congrcs.smen had been IriV^ed by 

stock in the Credit Mobilier a construction cempany 

controlled by Union Pacific stockholders, led to a TbeCrddit 
congressional investigation which damaged the repu- MobUien 
tations of prominent Republicans, including Vice- the Salary 
president Schuyler Colfax ; but the same Congress 

which investigated this scandal voted itself retroactive increases 
of salary, and this “ back-pay grab ” created popular indigna- 
tion. Evidences of fraud and corruption in revenue collection 
under the “ moiety .system,” and the general demoralization 
of the civil service continued. The demand for relief from 
the .stringency of the crisis of 1873 expressed itself in the so-called 
inflation liill (passed April 1874), providing a maximum cf four 
liundrcd million dollars for greenback issues. This was vetoed 
by Grant, but he later signed a bill accepting as a maximum 
the existing greenback circulation of $382,000x00. This com- 
promise was satisfactory neither to contractioiiists nor grccn- 
backers. The latter especially resented the i)rovisions regarding 
the national banks and their circulation. 

326. The “ tidal wave ” in the congressional elections of 
1874 was the result of these conditions. It marked a political 
revolution. The House of Representatives, which Repubiieane 
exhibited a two-thirds Republican majority in 1872, loae Control 
show ed an opposition majority of about seventy, of Congress. 
and the Senate was soon to be closed. Such Republican strong- 
holds as Pennsylvania, Ohio and Mas.sachusetts went over to 
the Democrats in the state elections, while in the grain-raising 
states of the middle west the grangers were holding the balance 
of power, and in the South the Republican Radicals remaine<j 
in force in few states and only by the use of Federal troops. 
President Grant in his message of December 1874 acknowledged 
that public' opinion was opposed to this use of force, but declared 
that without it negro suffrage would be worse than a mockery. 
Thus by the year 1874 the era of triumphant Republicanism and 
Reconstruction was closing. The leaders perceiving pow er about 
to pass from them rapidly enacted a series of party niciisures 
before the meeting of the newly elected Congress. Under 
the leadersliip of Senator John Sherman an act was passed 
(Jan. 14, 1875) providing for resumption of specie pajments 
on the jst of January 1879, gradually (contracting greenbacks 
to three hundred million dollars and compensating this by 
expanding the circulation of the national banks. Sherman’s 
personal preference was to make the greenbacks exchangeable 
for 4 % bonds and thus to make the general public instead of 
the banking houses the purchasers of thc.se securities, but he was 
unable to convince his colleagues. In the field of the tariff a 
similar policy was followed. The act of 1870 had somewhat 
reduced duties on tea, ('.offee, sugar and iron; but under western 
pressure in 3872 the Republican Congress had consented to a 
10 % reduction on most classes of goods in order to save the 
general system of protection. On the eve of tlieir 
relinquishment of full power the Republicans Tariff. 
(March 3, 1875) repealed the Tariff Act of 1872, increased 
the duties on niolasses and sugar and increased the revenue 
tax on tobacco and spirits. Thus the tariff was restored 
to the war basis, before the incoming Democratic house 
could block the advance. Similarly on the ist of March 
Congress passed a Civil Rights Act, milder than the 

measure for w'hich Sumner had fought so long, ^^j^^^dhts 
guaranteeing equal rights to the negroes in hotek, 
public conveyances, and places of amusement and forbidding 
the exclusion of them from juries. But an effort to pass a 
new force bill levelled against the intimidation of negro 
voters failed. By these measures the Republicans placed the 
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important features of their policy where tliey could be over- 
turned only by a Democratic capture of presidency and Senate. 

327. In the midst of these changes the Supreme Court handed 
down decisions undoing important portions of the Reconstruction 
Supreme system by restraining the tendency of the nation lo 
Court encroach on the sphere of the state; and restricting 
DeeMom. the scope of the recent constitutional amendments. 
C)n the 14th of April 1873, i*^ the Slaughter House cases, the 
courts held that the amendments were primarily restrictions 
upon the states for the protection of the freedom of the coloured 
man, rather than extensions of the power of the Federal 
government under the definition of United States citizenship, 
and that general fundamental civil rights remained under state 
protection. In the case of the Untied States v. Reese ^ decided 
in the autumn of 1875, the court declared parts of the act of 
T870 (which provided for the use of Federal force to protect 
t he negro in his right to vote) unconstitutional, on the ground 
that they did not specify that the denial of suffrage must be on 
the sole ground of race or colour. A reasonable prerequisite, 
such as a poll tax, for voting was permissible. The South later 
took advantage of this decision to restrain negro suffrage in- 
directly. In United States v. Cruikshank ( 1 875) the court held that 
the amendments to the Constitution left it still the duty of the 
state, rather than of the United States, to protect its citizens, even 
w'hcn whites had mobbed the negroe.s. The right of the nation 
in the case was held to be limited to taking care that the state 
governments and laws offered equal protection to whites and 
bla('ks. The affirmation of the power of the states over common 
carriers in the Granger cases (1877) has been mentioned. I n 1 882 
the court declared the conspiracy clause of the Ku-Klux Act un- 
constitutional and restricted the application of the law to acts 
of a state through its officers and not to private citizens. In the 
succeeding year it declared the Civil Rights Act of 1875 invalid. 

328. In 1875 President Grant refused the ap]:)eal of the 
“ carpet-bagger ” Governor Adclbert Ames of Mi.ssi.ssippi to 
be supported by troops, whereupon he resigned his office into the 
liands of the Conservatives. The Mississippi plan of general 
intimidation of negroes to keep them from the polls was followed 
in Louisiana, Soutli Carolina and Florida, which alone remained 
Republican, Thus steadily the Radical Reconstruction policy 
and Republican control of the South were being reversed. 
It was made clear that negro suffrage could be enforced upon 
the South only by military rule, which could no longer com- 
mand northern sympathy or the .sanction of the Federal court. 
Northern interest incrca.singly turned to other issues, and 
especially to discontent over administrative corruption, 

329. The spoils system had triumphed over the advocates 
of civil service reform to such an extent that Grant abandoned 

the competitive .system in 1875 ground that 

Congress did not support him in the policy. Enor- 
mous frauds in the collection of the internal revenue 
by the Whisky Ring with the connivance of Federal officials 
wore revealed in 1875, and about the same time Secre- 
tary of War William W. Belknap resigned to avoid impeach- 
ment for corruption in the conduct of Indian affairs. The 
enforced resignation in 1876 of Secretary of the Treasury Ben- 
jamin H. Bristow (q.v.) after he had successfully exposed the 
Whisky Ring, and of Fostmaster-General Marshall Jewell, who 
had resi.sted the spoils system in his department, tended to dis- 
credit the administration. Blaine, the leader of the Republicans 
in the House of Representatives, fell under suspicion on account 
of his earlier relations with the Little Rock and Fort Smith and 
Northern Pacific railways (see Blaine, J. G.), which left it 
doubtful, in spite of his aggressive defence, whether he had not 
used his infiuence as speaker in previous Congresses to secure 
pecuniary advantages from land grant railways. This clouded 
Blaine’s prospects for a presidential nomination, and the House 
of Representatives voted a resolution against the third terra 
which Grant seemed not unwilling to accept. 

330. Thus the campaign of 1876 approached, with the 
Republicans divided into (i) steadfast supporters of the Grant 
administration, (2) a discontented reform wing (which favoured 


cx-Secrctary Bristow), and (3) an intermediate group which 
followed Blaine. This statesman made a bold stroke to shift 
the fighting which the Democrats planned to make 
against the scandals of the administration, to the old Ptatiorme 
time waris.sues. By proposing to exclude Jefferson onsra. 
Davis from amnesty, he goaded southern Congressmen into 
indiscreet utterances which fanned anew the fires of sectional 
animosity. The Republican platform, while deprecating 
sectionalism, placed the war record of the party in the 
foreground and denounced the Dcmoc^racy, because it counted 
upon the united South a.s its chief hope of success. A com- 
promise candidate was selected in the person of Governor 
Rutherford B. Hayes, of Ohio, who had vigorously opposed the 
greenback movement in his state, and whose life and character, 
though little known to the general public, made him acceptable 
to the reform leaders of the party. The Democrats, demanding 
reform, economy, a revenue tariff and the repeal of the resumption 
clause of the act of 1875, chose the reform governor of New 
York, Samuel J. Tilden, as their candidate. The Independent 
National, or Greenback, party, which was to develop rapidly 
in the next two years, nominated Peter Cooper, a New York 
philanthropist, and demanded the repeal of the Resumption Act 
and the enactment of a law providing a paper currency issued 
directly by the government and convert! bh; on demand into 
United States obligations bearing a rate of interest not exceed- 
ing one cent a day for eae.h one hundred dollars and exchangeable 
for United States notes at par. It also proposed the suppres- 
sion of bank pai)er, and was in general antagonistic to the 
bond-holding and banking interests. 

331. The election proved to be a very close contest. Tilden, 
according to the count of both parties, had a plurality of ONTr 
a quarter of a million votes, and at first the leading ^ 
Republican journals conceded his election. He had a^cMteen 
carried New York, Indiana, New Jersey and Cm- the Biectorel 
nectiiiut and, by the Democratic count, the solid Commie^ 
South. But the Rcpublij^n headquarters claimed 
the election of Hayes by one electoral vote, based on the 
lielief that the states of South Carolina, Florida and Loui- 
siana ^ had gone Republican. Since these states were in the 
midst of the transition from negro to white government, and 
elections were notorious for fraudulent practices, a serious 
question was rai.sed, first as to the proper authority to count 
the electoral vote, and second, liow far it was permissible 
to go behind the returns of the state authorities to ascertain 
the validity of the canvass of the votes in the state. The 
political capacity and moderation of the nation were severely 
tested; but in the end a characteristic American solution 
was ound by the creation of an Electoral Commission (q-v.) 
in which five associate justices of the Supreme Court were 
joined with an equal number of representatives from each 
of the two houses of Congress. The result was that this com- 
mission refused to “go behind the rcturms,” and Hayes 
was declared elected by one vote. 'Jo prevent 
the threatened danger of a filibuster by Democrats siectea, 
of the House of Representative.s against the com- 
pletion of the count until after legal date for the inaugu- 
ration of the president, Hayes’s friends agreed with leading 
Democrats that he would withdraw the Federal troops from 
Louisiana. Thus a new era began under a moderate and reforming 
Republican president, a close Republican Senate and a Demo- 
cratic House of Representative.s, The Southern question was 
not settled, but other issues of an economic and social nature 
increasingly forced themselves to the front. They were con- 
cealed in a measure by the fact that the following of each of 
the leading political parties was divided on financial policic.s, 
which resulted in attempts to compromise and evade the i.s.siie 
by the party managers. During the fourteen years that fol- 
lowed Hayes’s inauguration neither party held complete posses- 
sion of both the executive and the two houses of Congress. 
His own moderate character, the conditions t)f hi.s election and 

^ There was a conflict with reo^ard to the electoral vote of Oregoa 
a’so. (See Oregon : History.) 
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the check imposed during the first two years by a Democratic 
House of Representatives (and during the second two years 
by an opposition in both houses) made the period of Hayes’s 
administration a transition from the era of reconstruction to 
the era of dominant economic and reform agitation. 

332. When he withdrew the troops which sustained the 
Republican governments in Louisiana and South Carolina, 
those states returned to the rule of the white Democrats. In 
the Congress elected in 1878 the South chose one hundred and 
two Democrats to the House of Representatives and only 
four Republicans. Leading Republicans like Blaine protested 
vigorously against the policy, declaring that the men who saved 
the Union should govern it; and on the other hand the Demo- 
crats in Congress added “ riders ” to appropriation bills designed 
to starve the administration into complete cessation of the 
use of troops and Federal deputy marshals at southern elec- 
tions. An extra session had to be summoned in the autumn 
of 1877 to provide supplies for the government, due to this 
policy. Hayes assisted his party by vetoing these coercive 
attempts of the Democrats and it was not until later that 
Federal attempts to supervise southern elections entirely ceased. 

333. As his early policy toward the South had dissatisfied 
many of the leaders of his party, his opposition to the spoils 

.system alienated others. In 1877 a Civil Service 
reform association was formed in New York, and 
under the leadership of reformers like George 
William Curtis, Carl Schurz, John Jay and Dorman B. Eaton, 
it extended to other states. In June 1877 President Hayes 
issued an executive order against the participation of Federal 
officers in political management, and he furnished evidence of 
his sincerity by removing Alonzo B. Cornell, the naval officer of 
New York, who was also chairman of both state and national 
Republican committees, and Chester A. Arthur, collector of 
the port of New York. As both men were friends of Senator 
Roscoo Conkling of that state, the leader of the Grant men, 
this was a bold challenge. The “ stalwarts ” answered it by soon 
afterward procuring the nomination of Cornell as governor and 
Arthur as vice-president of the United States. 

334; The monetary question ro.se to primary importance at 
this time. Hayes himself had campaigned in Ohio successfully 
against the Greenback movement, and he chose 
as his secretary of the treasury, John Sherman, 
former senator from that state, whose long service 
as chairman of the finiince committee had made him familiar 
with conditions and influential with moderate men of all 
factions. The per capita circulation of the nation had fallen 
from S20’57 in 1865 to $15*58 in 1877 was still de- 
clining. 'Hie remarkable increase in the production of silver, 
as the new mining regions were opened, was accompaniecl 
by a fall in its ratio to gold from 15 to i in i860 to 17 to 

I in 1877. Congress had, in 1873, passed an act dropping 

the standard silver dollar from the list of coins ; but the 
significance of this omission of a coin not widely circulated, 
although it came at a time when European nations were 

adopting the gold standard, passed almost unnoticed at 

the moment ; but the demonetization of silver was afterwards 
stigmatized as a conspiracy, the crime of 1873.” As the 
date (January i, 1879) for the redemption of the green- 
backs in specie approached, demands were renewed for the 
replacement of national bank notes by greenbacks, for the 
postponement, or abandonment of resumption, for the free 
coinage of silver, and for the use of silver as well as gold 
in the payment of bonds redeemable in “ coin.” Sectional 
grouping of the debtor against the creditor regions, rather 
than party alignment, showed itself in the votes, for each 
party had its ** soft money ” as well as its “ hard money ” 
followers. Many who could not support the Greenback party 
in its theory that currency derived value from purchasing 
power based on the government’s credit and authority rather 
than on convertibility, would, nevertheless, make larger use 
of paper money; while men who did not assent to the free 
coinage reasoning opposed the single gold standard as too narrow 


and too much under the influence of the speculative and banking 
interests, and would adopt some system of bimetallism* 

33.S* The Monetary Commission, appointed in 1875, reported 
in 1877, but without agreement or real influence upon the 
country. The president took strong ground against 
free coinage and against the payment of bonds in 
silver (though he would resume coinage of this 
metal in limited quantities); but the House of Representatives 
passed the measure, known as the Bland Bill, for the free 
coinage of silver, by a vote of 163 to 34. In the Senate this was 
amended, and as it finally passed both houses it was known as the 
Bland-Allison Act after the two leaders, the Democratic repre- 
sentative from Missouri and the Republican senator from Iowa. 
This compromise was carried over the veto of President Hayes 
and became a law on the 28th of February 1878. In the vote of 
the 15th of February all of the senators from New England, 
New York and New jersey opposed it, while the stales west of 
the Alleghanies furnished only four opposing votes. The law 
restored the leading tender character of the silver dollar and 
authorized the secretary of the treasury to buy silver bullion at 
the market price, to an amount of not less than $2,000,000 
nor more than $4,000,000 per month, and to coin the bullion 
into silver dollars. Silver certificates of denominations not 
less than ten dollars were to be issued upon deposit of silver 
dollars. As neither the silver nor the certificates circulated 
freely the denominations of the certificates were reduced in 
t886, when they filled the deficiency in the contracting bank- 
note circulation. 

336. Hardly had the Bland-Allison compromise been effected 
(n the silver issue when an act was passed (May 28, 1878) for- 
bidding the further retirement of greenbacks, which remained at 
$346,681,000. Substantially the same sectional alignment was 
followed in the vole on this bill as in the silver votes. Not 
satisfied with this legislation, nearly a million voters cast their 
ballots for Grcenliack party candidates at the congressional 
elections in the autumn of 1878. The preparation of Secretary 
Sherman had been so carefully made, and the turning tide of 
trade brought gold so freely to the United States, that before 
the date of resumption of specie payments a gold resen^e had 
been accumulated to the amount of $133,000,000 in excess of 
matured liabilities and the greenbacks rose to par before the 
date of redemption. 

337. In the campaign of 1880 Hayes and Tildcn both declined 
to stand for renomination. Thus the issue of the “ fraud of 
1876,” which the Democratic platform called the 
paramount issue, was subordinated. Nor was it Piattorma 
possible for the Republicans to force the tarill otisso* 
question into a commanding position, for although the 
Democratic platform declared for a tariff for revenue only, 
a considerable wing of that party led by Samuel J. Randall, of 
Pennsylvania, favoured protection. General Winfield S. 
Hancock, a distinguished soldier in the Civil War, whose 
nomination for the presidency by the Democrats w'as designed 
to allay Northern distrust, refused to make the tariff a 
national issue. The recent adjustment of the monetan^ question 
and the return of prosperity relegated the discussion of the 
currency also to a subordinate place, so that the Greenback 
party was able to poll only a little over 300,000 votes instead 
of the million which it commanded two years before. It 
favoured unlimited coinage of silver as well as the replacement 
of bank-notes by greenbacks. 

338. The Republicans, after a heated convention in which 
the followers of Grant (who had just returned from a three 
years’ trip round the world), Blaine and Sherman, omtHM 
fought each other to a deadlock, selected General BitcM 
James A, Garfield {q,v,) of Ohio, who was political 
manager for Sherman in the convention. This was a blow 
to the Grant, or “ Stalwart ” wing, which was partly placated 
by the nomination of Arthur for the vice-presidency. Garfield’s 
popular majority was only a little over nine thousand out 
of a total vote of over nine millions; but his electoral vote 
was 214 to Hancock’s 155. The area of the former slave 
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States marked the boundaries between the Republican and 
the Democratic states, except that Hancock also carried New 
Jersey, Nevada and California. The Republicans won the 
elections for the House of Representatives which would meet 
in 1881, and the Senate was at first nearly evenly divided, two 
independents holding the balance. In the ensuing four years 
party lines were badly broken, factions made bitter war upon 
each other, and the independent reformers or “ Mugwumps'* (q.v,) 
grew in numbers. The selection of Blaine as secretary of 
state committed Garfield to the anti-Grant wing, and the breach 
was widened by his appointment of the collector of the port of 
New York against the protests of Roscoe Conkling and Thomas 
C. Platt, the “Stalwart” senators from New York. They 
resigned to vindicate the right of senatorial recommendation 
from the legislature of their state; but failed of re-election. 

339. In the midst of this excitement the president was 
assassinated by a disappointed office-seeker of unsound mind. 

Vice-president Arthur, who succeeded Garfield in 
^!oaof“*’ September i88r, by his tact and moderation 
QartMdt admiration of former opponents; but 

Arthur the bad crops in 1881 and the dissatisfaction 
Aecomfs ^ule among independent voters C4iused a 

• Democratic victory in the t;ongressional campaign 
of 1882. Garfield’s assassination had given new impetus to 
the movement against the spoils system, a national civil 
service reform league had been organized in 1881, President 
Arthur presented the question in his message of December 
of that year, and in 1882 George H. Pendleton, a Democratic 
senator from Ohio, urged the subject upon the 
attention of Congress. Stimulated by the elet^tions 
** of 1882 Congress ])assed an act (January 16, 1883) 
authorizing the president to appoint a commission to classify 
certain of the Federal cmployee.s, and providing for appointment 
and promotion within this classified list by competitive exami- 
nation, the employees being di.stributed among the states and 
territories according to population, with preference for soldiers 
and sailors of the (!ivil War. Congressional recommendations 
for these offices were not to be received, and political assess- 
ments for campaign purposes were forbidden. This was an 
effective beginning in the purification of the civil service; 
but the evil of assessment of employees was succeeded by the 
evil of soliciting campaign contributions from corporations 
interested in legislation. The extension of the competitive 
Anti-Poiy- list proceeded gradually through succeeding ad- 
gamyAet! ministrations. The Edmunds Anti-Polygamy Act 
ChiauMo (1882) was levelled at the Mormons (q.v.), and the 
BxeiuMlon. (;||incse Exclusion Act was pas.sed at the demand 
of labour, after a long agitation in 1882, the way having 
been prepared by the Treaty of Peking in 1880. Bills to this 
effect had been vetoed by Hayes and Arthur as violative of 
international agreement, but the desire of the politicians to win 
the California vote, and the compromise by which the exclusion 
was limited to ten years, finally carried the measure, and the 
Supreme Court (1888) held it constitutional. Later acts 
modified and extended the exclusion. 

340. From 1S79 to 1890 the treasury showed a surplus of 
revenue over expenditure. This furnishes the explanation of 
much of the legislation of that period. It led to extravagant 
appropriations, such as the Arrears of Pensions Act of 1879, 
and the River and Harbour Act of 1882 providing for the 
expenditure of more than $18,000,000, which was passed 
over the veto of Arthur. Appropriation bills were merely 
constructed in various committees of Congress under a system 
of bargaining between interests and sections with primary 
reference to the political fortunes of the congressmen. 

341. The surplus also strengthened the demand for a reduction 
of the tariff. A tariff rommi.ssion, composed of men friendly 
to protection, appointed in 1882, proposed an average reduc- 
tion of 20 to 25%, Nevertheless in the act as passed in 
1S83 duties were increased in general on those protected 
articles which continued to be imported in large volume, 
especially on certain woollen goods and about two-thirds of 
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the imported cotton goods, and on iron ore and some steel 
products, while they were lowered on finer grades of wool 
and cheaper grades of woollen and cotton fabrics, &c. It was 
unsatisfactory to large portions of both parties and did not 
materially lower the revenue; but the act of 1883 made extensive 
reductions in internal taxes. As the Senate had just fallen 
into the hands of the Republicans, and the house would not 
become Democratic until the new ('ongrt\ss met, this protective 
law gave the former the advantage of position. Moreover 
the Democrats were themselves divided, nineteen of them (one- 
third from Pennsylvania) voting with the Republicans on the 
act of 1883. In the next Congress (1884), when the leaders 
made an attempt to rally the Democrats to show their position 
by passing a bill for an horizonal reduction of 20 % in general, 
forty-one Democrats voted against the bill and prevented its 
passage through the House. 

342. Thus the campaign of 1884 found both parties still lack- 
ing unity of policy although it seemed possible that the tariff 
might become the touchstone of the c()nte.st. The Republicans 
challenged the independents by nominating Blaine, whose 
record was objectionable to many reformers, and who had 
been chiefly identified with the reconstruction politics. The 
Democrats, taking advantage of the situation, nominated 
Grover Cleveland (q,v.) of New York. He had won approval 
by his reform administration as mayor of Buffalo and as 
governor of New York during the past two years, when he 
had shown an independence of party “ bosses ” and had con- 
vinced the public of his sincerity and strength of character. 
He represented conceptions and interests which had grown up 
since the war, and which appealed to a new generation of voters. 
The platform emphasized the idea that “ new issues 

are born of time and progress,” and made the leading Platform* 
question that of reform and change in administra- 
tion, lest the continued rule of one party should corrupt the 
government. On the question of tariff th(‘ Democrats took 
a conservative attitude, emphasizing their desire to promote 
healthy growth, rather than to injure any domestic industries, 
and recognizing that capital had l)een invested and manufactures 
developed in reliance upon the protective system. Subject 
to these limitations, they demanded eorre('tion of the abuses 
of the tariff and adjustment of it to the needs of the 
government economically administered. The Greenhackers 
nominated General Benjamin F. Jiutler, of Massac’husetts, 
recently chosen governor of that state on the DemocTatic 
ticket, but he polled only 175,000 votes, while John P. 
St John, the candidate of those who would prohibit the 
liquor traffic, se^cured 150,000 votes, an unprecedented gain. 
The prohibitionist platform included a demand that all money, 
coin and paper, should be made, issued and regulated by 
the government and be a legal tender for all debts, public and 
private. 

343. The campaign abounded in bitter personalities, and 
the popular vote was close, Cleveland’s plurality being only 
twenty-three thousand. The great state of New citvoiaad 
York, with electoral votes enough to have turned the eiocttd 
scale, was carried by the Democrats by only a few Pf»M 9 aL 
more than one thousand votes out of a total of over a 
million. Cleveland’s electoral majority was 37. The election 
was nevertheless recognized as making an epoch. For the first 
time since victory came to Lincoln and the Republicans on the 
eve of the Civil War, nearly a quarter of a century earlier, 
the country had entrusted power to the Democrats, although 
over two-thirds of their electoral vote came from the former 
slave states. New York, Connecticut, New Jersey and Indiana 
constituted their northern territory. Perhaps the most sig- 
nificant thing about the result was the evidence that in the 
North political and sectional habks and prejudices were giving 
way among a sufficient number of independent voters, respon- 
sive to strong personal leadership on reform issues, to turn the 
political scale. The tran.sition from war issues which began 
in 1872, and became marked in 1876, was completed by the 
election of Cleveland in 1884. 



724 UNITED 

During the first half of his term President Cleveland had the 
opposition of both iiouses of C'ongress. In the second half the 
Senate remained Republican by a majority of two, 
House became Democratic. His civil service 
policy naturally met severe criticism not only from 
his party foes, but also from the spoilsmen among his Demo- 
cratic followers, who desired a clean sweep of Republican 
ofticc-holdcrs, and from those of his independent supporters who 
looked to him to establish the service on a strictly non-partisan 
basis. The outcome of the first two years of his administration 
was that, of the entire body of Federal office-holders, two- thirds 
were changed and the four years Tenure of Office Act wiis 
repealed, thus leaving the president the right of removal with- 
out presenting his reasons. Nevertheless there was a gain, for 
Cleveland somewhat checked the political activity of office- 
holders, the criticism by the Republicans placed them on record 
against the former spoils system, and before leaving the presi- 
denc)* (but after the election of 1888 showed that power was 
to pass to the Republicans), he transferred the railway mail 
service to the classified list requiring competitive examination. 

344. The transition of executive power for the time to the 
Democratic party, however much it impressed the imaginations 
of the public as the end of an era, was not so significant as the 
national growth and expansion in the decade bctwcim 1880 
and 1890 whereby forces were set loose which determined the 
characteristics of the su(u:eeding period. Between these years the 
nation grew from about fifty millions to over sixty-two millions. 
The middle west, or north (‘entral group of states, gained nearly 
five millions and the W'estern division over a million and a quarter. 
West of the Alleghanics altogether more than eight million souls 
had been added, while the old Eastern states gained but four 
millions. In 1890 the north central division alone had achieved 
a population nearly five millions greater than that of the North 
Atlantic, while the trans- Alleghany region surpassed the whole 
East by about ten millions, and the numbers of its representatives 
in House and Senate placed tlie political destiny of the nation 
in its hands. 

345. One of the most important reasons for the wholesale 
taking up of Western resources in these and the following ^ears 

was the burst of railway building subsequent to the 

interruption of the panic of 1873. The eager 
’ pioneers pushed into western Kansas and Nebraska 
as they had into the northern Oliio valley a half-century 
before. Nebraska grew' from a population of one hundred 
and twenty-three thousand in 1870 to nearly half a million in 
1880 and to over a million in 1890. From about a third of a 
million in 1870, Kan.sas rose to almost a million in 1880, and to 
nearly a million and a half in 1890. . The railway had boomed ” 
the Golden West and a cycle of abundant rains seemed to justify 
the belief that the “ Great American Desert was a myth.” 
Thus settlers borrowed money to set'ure farms beyond the 
region of safe annual rainfall under the agricultural methods of 
traditional pioneering. Swift disappointment overtook them 
after 1886, when droughts and gras.shoppers ruined the crops 
and turned back the tide of middle western colonists until the 
western parts of these states were almost depopulated, Kansas 
alone losing one-seventh of its population ; nor did prosperity 
return for a decade. 

346. As the column of settlement along the Ohio valley had 
extended its flanks into the old north-west between the Ohio 
and the Great Lakes, and into the old south-west of the lower 
Mississippi after the war of 1812, so the later pioneers by railway 
trains began to take possession of the remoter and vaster north- 
west and soulh-west. The “ granger roads,” centring in Chicago, 
thrust their lines out to develop wheat farms in interior Iowa, 
Minnesota and the Dakotas, where the virgin soil of tlie prairie 
farms brought returns that transferred the wheat belt to this 
new land of promise, and by competition forced the older 
wheat areas to develop varied agriculture. The introduction 
of the recently invented steel roller system of making flour into 
the Minneapolis mills not only built up a great flour industry I 
there but created a demand for the hard wheat suited to the 
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north-western prairies. The pine forests of Michigan, Wis- 
consin and Minnesota were exploited in the same era. 

347. A more impressive movement was in progress as 
additional transcontinental railways were extended from the 
frontier to the Pacific. In 1870 for a thousand miles west of 
Duluth, at the head of Lake Superior, along the line of the pro- 
jected Northern Pacific railway there were no cities or little 
towns. Relying upon its land grant and upon the undeveloped 
resources of the vast tributary region, the railway, after halting 
for a few years subsequent to the panic of 1873 Bismarck on 
the Missouri rushed its construction to Seattle and was opened 
in 1883. The Great Northern, a product of the vision and sound 
judgment of James J. Hill, started from St Paul without a 
land grant and reached Puget Sound in 1893, constructing 
lateral feeders as it built. Thus a new industrial zone had been 
brought into existence. Colorado had become a .slate in 
1876; in 1889 North Dakota, South Dakota, Washington and 
Montana were admitted as states and the next year Idaho and 
Wyoming were added. The western political forces, especially 
tlie friends of silver, were thus given the balance of power in 
the Senate and additional weight in the electoral college. 

348. As a new north-west was opened by the completion of 
the Canadian Pacific (T883y, the Northern Pacific (1883) and 
the Great Northern (1893), so the new South-West 

was entered by the completion of the Southern 
Piw'.ific from New Orleans across Texas, New 
Mexico, Arizona and southern California to San Francisco 
in 1881. Two years later the lines which bectame the Atchison, 
Topeka and Santa Fe, extending from the lower Missouri 
valley, with St I^uis and Kansas City as important terminals, 
through south-eastern Colorado, northern Arizona and New 
Mexico, reached the same goal. The Denver and Rio Grande 
in the same period opened new mining areas between Deiu'cr 
and Ogden. Not only additional mines were reached by these 
lines, but a great ciattle country, recently the habitat of the 
bison and the Indian, was opened. All the large cities command- 
ing the approaches to this country developed packing industries, 
but Chicago especially profited. Although her main supply 
was still the middle western farms, this domestic supply was 
supplemented by vast quantities of range cattle. South-eastern 
Texas was the original home of these (rattle ranches, but the 
driving of herds to supply the miners of the Rocky Mountains 
revealed the fact that the whole bison country was capable 
of supporting range cattle, and the practice grew of driving the 
slock to the feeding ground of the north and returning. The 
height of the movement along the cattle trail, which in its 
largest extent ran through the public lands of the great plains 
from Texas to the Dakotas and Montana, was reached in 1884. 
In that period cattlemen fought over the possession of the range, 
controlled vast tracts l)y seizing the approaches to the water 
supplies under perversion of the land laws, fenced in the public 
domain, cither defiantly or by leases from land grant roads, and 
called out proclamations of presidents from Hayes to Cleveland. 
The steady advance of the farmer, and protective measures 
against the spread of the cattle disease known as Texas fever, 
gradually prevented the continuance of the trail, and ultimately 
broke down the system of |s^cat ranches. The grade of cattle 
was improved and great packing interests organized the industry 
on the basis of concentrated large scale production. About 
1870 shipment of livestock from Chicago had become significant, 
and within a decade the rcfrigcTator car revolutionized the 
packing industr>: by making possible the shipment of dressed 
beef not only to the markets of the Eastern United States but 
even to Europe. The value of slaughtering and packing indus- 
tries in the United States increased from less than thirty million 
dollars in i860, to over three hundred millions in 1870, and to 
five hundred and sixty-four millions in 1890. 

34Q. Another important revolution in American economic 
life was effected by the opening of new iron-mines, the growth 
of the steel and coal industry and the rise of an extraordinair 
internal commerce along the whole length of the Great Lakes. 
By 1890 the output of pig-iron in the United States surpassed 
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that of Great Britain, having doubled since t88o. The full 
meaning of the revolution is seen in the fact that by 1907 the 
United States produced more pig-iron and steel 
Mining mud than Great Britain, Germany and France combined. 

ommerc0, ^ result of the growth of the w'heat, lumber 
andiron-ore production of the North-West, the traffic along the 
thousand miles of the Great Lakes grew (chiefly after i8<^) 
by leaps, and changed from wooden sailing vessels to steel ships 
driven by steam. The traffic through the Sault Ste Marie 
Canal came greatly to exceed that through the Suez Canal. 

350. The South shared in these industrial transformations. 
Not only did white labour produce an increasing proportion of 
the cotton crop, which was now extended into the 
ThtSonib, lands, but cheap white labour came 

from the uplands to cotton mills situated at the water-powers, 
rhis, with the abundant supply of raw material, enabled the 
South to develop cotton manufacture between 1880 and tSqo 
on a scale that threatened New England’s dominance. The 
southern Appalachians began to yield their treasures of coal 
and iron ; northern Alabama became one of the great centres 
of the iron industry and the South produced nearly 400,000 
tons of pig iron in 1880 and two and a half millions twenty 
years later. By 1890 the production of coal, iron-ore and pig- 
iron in this section was as great as that of the United States 
in 1870. The value of the products of manufacture in the 
South rose from $338,000,000 in 1880 to $1,184,000,000 in 
1900. The exploitation of the long leaf pine forests also 
attracted northern capital. Fruit and trunk gardening grew 
rapidly, Jind the South began to exhibit traits of industrial 
development familiar in the Nortli and West. Protective tariffs 
and the interests of capital found recruits in the old-time 
planting states; but the negro problem continued to hold the 
South as a whole to the Democratic party. 

35 T. The opportunities opened to capital by these forc'es of 
growth in the West and South, as well as the general influence 
induMtrini machine production, led to transforma- 

aod tions in the East which brought new difficulties for 

Finnncini political solution. The East began to exhibit char- 
Cbnng 99 , acteristic.s of other long-settled countries where 
increasing density of population and highly developed indu.stry 
are accompanied by lalwur troubles, and where problems of 
democratic society and government take the form of forcible 
action or political revolt, in the absence of ample outlets into 
adjacent areas of cheap lands and n(;w opportunities. To capital 
the opening resources of the West, and the general national 
prosperity after 1870, offered such inducements that large scale 
production by corporations and vast designs became the order 
of the day. The forces which had exhibited thcmselve.s in 
increased manufacture and railway development between the 
Civil War and the panic of 1873 now found expression in a 
general concentration of industries into fewer plants with 
vastly greater capital and output, in the combination of 
partnerships into corporations, and of cor][)orations into agree- 
ments, pools and trusts to avoid competition and to .secure the 
needed capital and economies for dealing with the new problems 
of industrial magnitude. Western farming competition led to 
the actual abandonment of much inferior land in New England : 
and to agricultural disadvantages in the middle states. As 
agriculture became less attractive and as industrial demands 
grew, the urban population of the East increased at the 
expense of the rural. The numbers of cities of the United 
States with more than eight thousand people doubled between 
1880 and 1890; by 1900 the urban population con.stitutcd a 
third of the total, and this phenomenon was especially marked 
in the North Atlantic division, where by 1900 over half the 
population was in cities of more than eight thou.sand inhabitants. 

352. In similar fashion concentration of industry in large 
establishments was in progress. In 1880 nearly two thousand 
mills were engaged in the woollen industry; in 1890 not many 
more than thirteen hundred. Even more marked was the 
change in iron and steel, where large-scale production and 
concentration of mills began to revolutionize this fundamental 


industry, and other lines of production showed the same tendency. 
The anthracite mines of Pennsylvania, the great rc.source for 
the nation, fell into llie possession of seven coal-carrying railways 
which became closely allied in interest. In most of the important 
industries the tendency of large organizations to subject or drive 
out the small iindertaking.s became significant. Already the 
railways to avoid “ cut-throat competition ” had begun to 
consolidate their systems by absorption of component lines, to 
form rate agreements and to “ pool ” their earnings in given 
districts. Western agitation had led to reports and bills by 
committees headed by Western congressmen, such as the report 
of William Windom, of Minnesota, in 1874, where the construc- 
tion of Federal lines to regulate rates by competition, was 
suggested ; the report of George W, McCrary of Iowa, whose bill 
for regulation was passed by the hou.se in 1874 under the stimulus 
of the (Granger movement, but failed in the Senate; that of 
John H. Reagan, of Texas (1878), whose bill forbidding pooling 
and compelling publicity of rat s by the machinery of the 
Federal courts, was discussed for several years, but failed to 
become law; and that of Shelly M. Cullom, of Illinois, in 1886. 

353. The decision of the Supreme Court in the Wabash case, 
made in that year, reversed the doctrine followed in the case of 
Munn V. Illinois^ and held that the regulative power rte inter* 
of the state (even in the absencre of Federal legis- Mtnte Com- 
lation) was limited to traffic wholly within the 

.state and not passing from one state to another. The Cullom 
bill us enac^ted into the interstate commerce law of the 4th of 
February 1887, was framed to prevent unjust discriminations 
by the railroads l)etween persons, places and commodities, the 
tendency of which was, as the report declared, to foster monopoly. 
The law forbade discriminations and pooling, made a higher 
charge for a short haul than for a long haul over the same road 
illegal (unless permitted after investigation by the commission) 
required ])ublicity of rates, and provided for a W)mmissi()n to 
investigate and fine offenders. But the decisions of the commis- 
sion were reviewable by the Federal courts and the offender 
could be coerced, if he refused to obey the commission, only by 
judicial proceedings. The commission was empowered to pro- 
vide uniform accounting and to exact annual reports from the 
roads. The princ iple settled by the law was an important one, 
and marked the growing reliance of the former individualistic 
nation upon Federal regulation to chec^k the progress of economic 
consolidation and monopoly. But the difficulties by no means 
disappeared ; the Federal judiciary refusing to accept the findings 
of the commission on questions of fact, retried the ca.ses; and 
the Supreme Court overruled the c6mmission on fundamental 
questions, and narrowed the scope of the act by interpretation. 

354, Labour exhibited the tendency to combination shown 
by capital. The Knights of Labour, founded in 1873, 

basis of ** the individual mas.ses ” instead of the 
trades unions, and professing the principle that combinm* 
“the injury of one is the concern of all,” grew uontf in* 
from a membership of about one hundred thousand duatrini 
in 1885 to seven hundred and thirty thousand in 
t886. The number of strikes in 1886 was over * 

twice as many as in any previous year. In one of the strikes 
on the Gould railway system six thousand miles of railway 
were held up. Tn New York, Henry George, author of books 
proposing the single tax on land as a remedy for social ills, 
ran for mayor of the city and received 68,000 out of 219,000 
votes. At the same time socialistic doctrines .spread, even 
among western farmers. But sympathetic strikes, anarchistic 
outbreaks, and drastic plans for social change did not appeal 
to the people as a whole. The Knights of labour began to 
split, and the unions, organized as the American Federation of 
labour, began to take their place with a less radical member- 
ship. President Cleveland broke with precedents in 1886 by 
sending in the first mes.sage on labour, in which he advocated, 
without .success, a labour commission to settle controversies. 
A national bureau of labour to collect statistics had been estab- 
lished in 1884; state legislation increasingly provided for arbitra- 
tion of labour disputes, and regulation of factories and child 



726 UNITED 

labour. Early in 1885 a law had been enacted forbidding the | 
importation of labour under contract, and in 1888 the Chinese 
Exclusion Act was continued. Immigration was 
immigrM' exceptionally large in the decade from 1880 to 1890, 

^ amounting to about five and a quarter millions as 

compared with two million eight hundred thousand for the 
previous decade. But a large number of these ncw-comcrs 
settled on the newly opened lands of the Middle West. By 
1890 the persons of German parentage in the Middle West 
numbered over four millions— more than half the total of 
persons of German parentage in the nation. Minnesota held 
373,000 persons of Scandinavian parentage, and of the whole 
of this element the Middle West had all but about 300,000. 
The Irish constituted the largest element among the English- 
speaking immigrants. The population of foreign parentage 
amounted to one-third of the whole population of the 
United States in 1890. In the midst of this national develop- 
ment and turmoil President Cleveland struggled to unite his 
party on a definite issue. The silver question continued to 
divide each party, the continued fall of silver leading to re- 
newed agitation for free coinage. In 1886 a bill for this purpt)se 
was defeated by a majority of 37 in the house, 96 Democrats 
favouring it, and 70 opposing, as against 30 Republicans for 
it and 93 against. The surplus led to extravagant 
appropriation bills, such as special pension bills, 
which Cleveland vetoed by the wholesale, thereby 
incurring criticism by veterans of the Civil War, and river and 
harbour improvement measures, particularly the act of j886, 
to which the president gave reluctant assent and the bill of 
1887 to which he gave a “ pocket veto ” by refusing his signature. 
But the retention of the surplus in the treasury would create a 
monetary stringency, its deposit in banks aroused opposition, 
and its use to buy bonds was unpopular with the Democrats. 
Cleveland boldl); met the issue and gave purpose to his party 
by his annual message of December 1887, which he 
jir/// entirely devoted to an exposition of the situation 
arising from the surplus, and to a demand for a 
revision of the tariff in order to reduce revenue. He did not 
profess free trade doctrines : It is a condition which confronts 
us, not a theory,’’ he declared. The election of 1 886 had reduced 
the Democratic majority in the house, but the president was able 
to induce his party to pass the Mills Bill (1888) 
neAtniM through that body as a concrete presentation of 
policy. The bill put many important raw materials 
(including wool and unmanufactured lumber) on the free list, 
substituted ad valorem for specific duties to a large extent, and 
generally reduced the protective duties. It was believed that the 
measure would remit over fifty and a-half million dollars of duties, 
nearly twenty millions of which would result from additions to 
the free list. The Republican Senate also found party unity 
on the tariff issue and its Committee on Finance, under the 
leadership of Senator Nelson W. Aldrich of Rhode Island, drafted 
a counter j)roposal. They would reduce revenue by repealing 
the taxes on tobacco, and the taxes on spirits used in the arts 
and for mechanical purposes, and by revising the tariff so as 
to check imports of articles produced at home. 

355. On the tariff issue the two parties contested the election 
of 1888, the Republicans denouncing the Mills Bill and the 
BeaiMmiB I^^mocrats supporting it. Blaine having withdrawn 
Hm/rigoa from the contest, and John Sherman having secured 
eiggigd but little more than half the votes necessary to 

PrggMeat. nominate, the Republicans picked from a multitude 
of candidates General Benjamin Harrison of Indiana, grandson 
of President William Henry Harrison, to run against Mr Cleve- 
land. The popular vote was exceedingly close, but Harrison 
had an electoral majority of 65, having carried all of the states 
except the solid South, Connecticut and New Jersey. The 
increasing use of money to influence the election, and particularly 
the association of great business interests with such political 
“ bos.ses ’’ as Matthew S. Quay of Pennsy lvania and Thomas 
C. Platt of New York, were features of the campaign. The 
Ckmgressional elections ensured to the Republicans the undis- 
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puted control of all branche.sof the government when the Fifty- 
first Congress should convene, and it was generally agreed that 
the party had a mandate to sustain the protective tariff. 

356. Lacking a large majority in either house the Republicans 
were not only exposed to the danger of free silver defections in 
the Senate, but to “ filibustering ” by the Democratic speaker 
minority in the house as a means of blocking the Tbamae 
victorious party’s programme. These obstructive B.Peed. 
tactics were made possible chiefly by the use of privileged motions 
and roll calls to delay business, and the refusal to respond on 
the roll call for a vote, thus preventing a quorum. Speaker 
Thomas B. Reed of Maine, a virile and keen-witted leader, 
greatly strengthened the power of the speaker, as well as expe- 
diting the business of the house, by ruling that the Constitu- 
tion required a present, not a voting, quorum; and in spite of 
disorderly protests he “ counted a quorum ” of those actually 
present. By securing rules sanctioning this action and empower- 
ing the speaker to refuse to entertain dilatory motions, that officer 
became the effective agent for carrying on the business of the 
party majority. As his power through the committee of rules, 
which he appointed, grew, he came, in the course of time, also to 
dominate the action of the house, refusing to recognize members 
except for motions which he approved, and through his lieu- 
tenants on important committees selecting such measures for 
consideration as seemed most desirable. This efficiency of 
action was secured at a loss to house as a representative and 
debating body, responsive to minority proposals. 

357. But the discipline of party caucus and house rules 
enabled the Republican leaders to put through with rapidity 
a number of important laws. One of these was the 
measure known as the Sherman Anti-Trust Act of stermaa 
the 2nd of July 1890, which declared combinations AmhTruat 
and conspiracies among the several states, or with 

foreign nations, illegal and punishable by fine or imprisonment or 
both. This act, the full power of which was not exhibited until 
later, was a response to the growing unrest of the nation as other 
corporations emulated the success of the Standard Oil Trust 
( formed in 1882). The members of a trust combined in an organiza- 
tion managed by boards of trustees whose certificates the former 
owners accepted instead of their shares of stock in the component 
companies. Competition was thus eliminated within the com- 
bination and the greatly increased capital and economies enabled 
it not only to deal with the increasing magnitude of business 
operation, but also to master the smaller concerns which opposed 
it. State legislation had proved unable to check the process, 
partly because the trust was an interstate affair. By putting 
into operation its power under the constitution to regulate 
interstate commerce, Congress responded to the popular demand 
for Federal restraint of these great combinations which threatened 
the old American ideals of individualism and freedom of com- 
petition. The trusts, although embarrassed, soon showed their 
ability to find other devices to maintain their unified control. 
Nor was the act used, in this period, to prevent the railways from 
agreements and combinations which in large measure neutralized 
the anti-pooling clause of the Interstate Commerce Act of 1887. 

358. Another important law was the so-callcd Sherman 
Silver Purchase Act of the 14th of July 1890, By 1889 the 
ratio of silver to gold had fallen to i to 22. In the shermam 
twelve years of the Bland-Allison Act of 1878 surer Pur^ 
over 378,000,000 silver dollars had been coined from 

bullion purchased at the market price. This bullion value was 
falling : it was $‘89 in 1877 and $*72 in 1889. The production 
of gold in the United States in 1878 was about two and one-half 
million fine ounces, and of silver about thirty-five millions; 
in 1890 the gold production was 1,588,000 and the silver 
54,500,000. The Silver Purchase Act authorized the secre- 
tary of the treasury to purchase each month 4,500,000 oz. 
of silver at its market price and to pay for it in treasury 
notes redeemable at his discretion, in silver or gold. This law, 
passed to placate the demands of the free silver men by increasing 
the use of silver was insufficient to prevent the Senate from pass- 
ing a free coinage bill by a combination of Democrats and the 
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silver Republicans, chiefly from the newer states of the Far 
West; but this free coinage bill was lost in the house by a small 
majority. The explanation oi this sudden re-opening of the 
question was that of party apprehension. In some of the 
Republican states of the Middle West, long relied upon as safe, 
the Farmers’ Alliance had been spreading, and fomenting a 
demand for unlimited coinage of silver. A silver convention 
held at St Louis in the fall of 1889 had been attended by many 
delegates from this region as well as from the new silver-mining 
states whose increased power in the Senate was soon to be 
effective. It was feared, therefore, that a veto of a free coinage 
measure might array the West and South-West against the 
East and break up the party. 

359. The cnistoms duties upon which the fighting of tlie 
campaign of 1888 had turned was promptly taken up, and in 

the McKinley Tariff Act of the ist of October 1890 
McKMty the Republicans embodied their conceptions of 
Tariff. protection to American industry. Some of the 
main features of this law were; the addition of agricultural 
products to the protected articles; the extension of the free list, 
particularly the inclusion therein of raw sugar, which had 
been bringing in a revenue of $50,000,000 annually; the 
granting of compensating bounties' to sugar planters to an 
amount of about $10,000,000 a year; and the raising of 
duties to the prohibitory point on many articles of general 
consumption which could be produced at home. Mr Blaine, 
then secretary of state, had just been active in promoting closer 
relations with South America wherein he hoped for an extension 
of American trade and he severely criticized the bill a,s it passed 
the house, because the free list opened wide the doors of American 
trade, particularly to sugar producing countries, without first 
exacting compensating advantages for our products in those 
markets. To meet this criticism a provision was finally added 
authorizing the president to impose discriminating duties wliere 
it was necessary to obtain the advantages of redprocit)'. 

360. This tariff, which passed on the eve of the Congressional 
elections of 1890, was immediately followed by such increases 
in prices and the cost of living that it was potent in bringing 
about the political revolution, or “ land slide ” which swept 
the Republicans from power in the House of Representatives. 
The Republicans returned but 88 members as compared with 
nearly twice that number in the Congress which passed the 
McKinley Bill. The South sent but three Republicans; New 
England a majority of Democrats; and such strongholds of 
Republicanism as the middle western states of Illinois, Michigan^ 
Wisconsin, Iowa and Kansas, hitherto responsive to the traditions 
of the Civil War, sent Democratic or independent delegations. 
Looked at broadly, the movement was a rural uprising, strongest 
in the South and Middle West, the old Granger areas, against 
forces which seemed to them to threaten their ideals of American 
democracy. But the movement was recruited by the silver- 
mining states and discontented labour interests. 

361. Farm products had not proportionally shared the general 
increase in prosperity. This convinced large portions of the 
Waatern agricultural West that the currency system had too 
Diacontaat. narrow a basis in gold, which was appre<’iating 
in value. Much of the middle western agricultural develop- 
ment had been made on borrowed eastern capital, and it I 
seemed to the farmer that the principal of his mortgage was ’ 
in effect increasing with the rise in the price of gold, at the 
same time that his crops brought a smaller net profit. He 
did not give due attention to the effect of greatly increased 
production, as the new wheat lands were opened on such a grand 
scale; but he was keenly sensitive to increased freight rates and 
discriminations, to the influence of eastern capitalists, banks, 
bondholders, trusts and railways upon Federal and state legis- 
latures and judiciary, and to the large amount of railway lands, 
unproductivcly held 1^ the companies, while the land hunger 
of the nation was exhi^ted in the rush to newly opened Indian 
lands, such as Oklahoma (1889) and parts of the Sioux reserva- 
tion (1890). After the evidence of the power of this tide of 
western discontent in the elections of 1890, those portions of it I 


727 

which were ripest for revolt combined in 189a as the People’s 
Party or Populists, soon to prove an important political factor. 

362. The Republicans meanwhile iiad been actively reducing 

tlie surplus. In 1892 the excess of revenue over expenditures 
was ten million dollars; by 1893 millions. 

This was efiec'.ted not only by Uie Tariff Act but by 
such measures as tlie Dependent Pension Act of 1890 
(resulting in a list of pensioners of the Civil War which cost 
the nation $68,000,000 by 1893, over half of these pensioners 
having been added during Harrison’s administration); the rapid 
construction of the new navy, raising the United States from 
twelfth to fifth in tlie list of naval powers; the repayment of the 
direct war tax to the states (1891) to the amount of fifty-one 
millions; and other appropriations such as those provided by 
river and harbour bills. The Democrats stigmatized this 
Congress as a billion dollar congress ” from its expenditures, 
to which Speaker Reed replied that the United States was a 
billion dollar nation. In fact the Democrats when they regained 
power were not able greatly to diminish the cost of government. 

363. The Democratic house in the Fifty-sei;ond Congress 
repressed obstructive Republican tactics by methods like those 
adopted by Speaker Reed, and contented itself witli passing a 
series of bills through that body proposing reductions of the 
tariff in spedal schedules, including free wool and a reduction 
of the duty on woollens, free raw material for the cotton planters 
of the South, free bindii^ twine for the farmers of the North 
and a reduced duty on tin plate for the fruit raisers. The new 
industries of the southern Appalachians prevented action on 
coal and iron. Of course these bills failed in the Republican 
Senate. A bloody strike on the cve of the election of 1892 in 
the great steel works at Homestead, Pennsylvania, 

where armed guards engaged by the company 
fired upon the mol> which sought higher wages, was 
not without its adverse effect upon public sentiment in regard 
to the Republican tariff for the protection of labour. 

364. During the campaign of 1892 the Democrats rejected a 
conservative tariff plank, denounced the McKinley tariff in 
violent language, and denied the constitutional power to impose 
tariff duties except for the purpose of revenue only. But Cleve- 
land, who was renominated in spite of vigorous opposition from 
leading politicians of his own stale, toned down the platform 
utterance.s on the tariff in his letter of acceptance. In their 
declarations upon the currency the Democrats furnished a 
common standing ground for the different factioas by attacking 
the Silver Purchase Act of 1890 as a cowardly makeshift. 

365. The People’s party, in its national convention at Omaha 
( July 1 892), drew a gloomy picture of government corrupted in 
all of its brunches, business prostrated, farms covered 

with mortgages, labour oppressed, lands concen- 
Irating in the hands of capitalists. Demanding the ^ 
restoration of government to the “ plain jieople,” they proposed 
an expansion of its powers, to afford an adequate volume of 
currency and to check the tendency to “ breed tramps and 
millionaires.” Among their positive proposals were : the free 
and unlimited coinage of silver at the legal ratio of sixteen to 
one ; the expansion of a national currency issued directly to tlie 
people ; the establishment of postal .savings banks ; government 
ownership of the railways, telegraph and telephone ; restoration 
to the government of the lands held by railways and other cor- 
porations in excess of their needs ; and a graduated income tax. 
In supplementary resolutions the Australian ballot system, 
which had spread rapidly in the past few years, was commended, 
as also were the initiative and referendum in law-making. 
Combining with the Democratic party in various states beyond 
the Mis.sissippi, and with Republicans in some of the southern 
states, they won large masses of voters in the West, and exerted 
an influence upon jiublic opinion in that section beyond what 
was indicated in the r<‘turns, although General James B. Weaver 
of Iowa, their candidate for the presidency, received over 
1,000,000 popular votes and 22 vote.s in the electoral 
coUege. The Republicans renominated President Harrison, 
though he lacked an enthusiastic personal following. They 
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supported the MeKinlcy Tariff Act in spite of the wave of 
opposition shown in the elections of 1890. But, fearing party 
divisions, they, like the Democrats, made an ambiguous declara- 
tion on the currency* The result of the election of 1892 was to 
ChYtimnd I’Pturn the Democrats under Cleveland to power 
reelected by a plurality of over 380,000 and an electoral 
PrcMidenu plurality of J32. Congress in both branches was to 
be Democratic' in 1893, the way was open for the first 
lime in a generation for that party to carry out a policy un- 
check(?(I by any legislative or executive branch of government. 

366. But before Cleveland was fairly started in his second 
administration the disastrous panic of 1893 swept the nation, 

nor did prosperity return during the four years 

that followed. The panic is not, directly at least, 

to be traced to the silver purchases, but was the 
result of various causes, including the agri(n]ltural depression, 
farm mortgages, reckless railway financiering and unsound 
banking in the United States, as well as to Argentine and 
European financial troubles. The panic began in the spring with 
the failure of the heading railway (which had undertaken the 
acquisition of coal land and an extension of activity beyond 
its resources) and the collapse of the National Cordage Ck)mpany, 
one of the numerous examples of reckless trust financiering 
into which large banks had also been drawn. Clearing-house 
certificates were resorted to by the New York banks in June, 
followed in August by partial suspension of specie i)ayments. 
Currency remained at a premium for a month {deposits in national 
banks shrank enormously ; national bank loans contracted more 
tlian 14*7 failures were common; 22,000 m. of railways 
were under recciversliips, and construction almost ceased; iron 
production declined one-fourth. The interruption to business 
is indicated by the decline of iron production by one-fourth. 

367. The panic of 1893 was in many ways a turning-point 
in American history. It focused attention upon monetary 
questions, prostrated the silver-mining states, embittered the 
already discontented farming regions of the West, produced 
an industrial chaos out of whi('h the stronger economic interests 
emerged with increased power by the absorption of embarrassed 
companies, and was accompanied by renewed labour troubles. 
!\iost noteworthy of these was the Pullman Car Company 
strike near Chicago in 1894, which led to sympathetic strikes 
by the American Railway Union, extending over twenty-.seven 
states and territories from Cincinnati to San Francisco. Mobs 

of the worst classes of Chicago burned and looted cars, 
SMkgf^ The refusal of Governor John P. Altgeld of Illinois 

to call out the militia, and the interference with the 
United States mails, led President Cleveland to order P’edcral 
troojw to the scene, on the constitutional ground that they were 
necessary to prevent interference with interstate commerce 
and the postal .service and to enforce the processes of the Federal 
courts. The latter issued a sweeping injunction requiring that 
the members of the American Railway Union or other persons 
desist from interference with the business of the railways con- 
cerned. The president of the striking organization, Eugene 
V. Debs, was imprisoned for contempt of court and conspiracy. 

368. 'I'he most immediate political effect of the panic was upon 
the silver issue. Soon after the outbreak of the financial 
crisis, the gold reserve, which prot<^<!ied the greenbacks and the 
treasury notes issued under the Silver Pur(^hasc Act, shrank 
ominously, while foreigners returned their American securities 
instead of sending gold. To sell bonds in order to replenish 
the gold reserve, and to repeal the Silver Purchase Act without 
substituting free coinage, would aggravate western di.scontent 
and turn away the promise of recruits to the Democratic party 
from the Populists of the prairie and silver-mining states; to 
carry out the Democratic platform by a tariff for revenue 
only while mills were shutting dowm would be hazardous in 
Rtp9Miot the East. The fruits of victory were turning to 
Sliver Pur> ashes; but Cleveland summoned a special session 
cbeee Act, Qf Congress for August, while the panic was acute, 
and asked his party to repeal the Silver Purchase Act 
without accompanying the repeal with provision.s for silver. 
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Not until the last of October 1893 was repeal carried, by a 
vote in which the friends of repeal in the House were about 
equally divided between Democrats and Republicans, and 
nearly two-thirds of its opponents Democrats. 

369. By this time the surplus had disappeared and the gold 

reserve was drawn upon for ordinary expenses. Early in 1894 
the administration, failing to secure legislation from Congress 
to authorize the sale of gold bonds on favourable terms to 
protect the reserve, sold under the Resumption Act of 1875 
$50,000,000 5 % bonds, redeemable in ten years. Part of this 
very gold, however, was withdrawn from the reserve by the 
presentation of legal tender notes for redemption, and the 
“ endless chain continued this operation to the verge of 
extinguishing the reserve, so that another loan of $50,000,000 
in 1894 was followed in 1895 ^ dramatic meeting between 

Cleveland and some of liis cabinet willi the important 
Wall Street banker, J. Pierpont Morgan, who agreed on behalf 
of his syndicate to sell the government $65,166,000 of gold for 
$62,315,000 of bonds, equivalent to 4 % bonds for thirty 
years at a price of 104. In return the syndicate agreed to use 
its influences to protect the? withdrawals of gold from the treasury ♦ 
These securities were over-subscribed when offered to the public 
at TT2j. President Cleveland had protected the treiisury 
and sustained the parity of gold and silver, but at the cost 
of disrupting his party, which steadfastly refused to authorize 
gold bonds. Again, in the beginning of 1896, the treasury was 
forced to sell bonds, but tliis time it dealt directly with the 
public and easily placed $100,000,000 in bonds at about ijj, 
affording a rate of interest about equal to 3*4 %. 

370. Before the political harvest of the monetary issue was 
reaped, the Democrats had also found party ties too weak to 
bear the strain of an effective redemption of the 

party pledges on the tariff. The Wilson Bill pre- 
pared as the administrative measure was reported 
late in 1893, while the panic was still exerting a baneful 
influence. Its leading features were the substitution of ad 
valorem for spec'ific duties in general, the extension of the 
free list to include such materials of nuinufacture as iron ore, 
wool, coal, sugar and lumber, and the reduction of many pro- 
hibitory rates. The loss in revenue was partly provided for 
by an income tax, significant of the new forces affecting American 
society, and an increa.se in the duty on distilled liquors. 
Although the bill passed the House by an overwhelming majority, 
It met the opposition in the Senate of the representatives, 
Democratic as w ell as Republican, of those states whose inlerc.st5 
w’cre adversely affected, especially the iron ore and coal pro- 
ducing states of the Southern Appalachian.s, the sugar producers 
of Louisiana, the wool growers and manufacturers of Ohio, 
and the regions of accumulated property in the East, where 
an income tax was especially obnoxious. Led by Senators 
Arthur P, Gorman, of Maryland; Calvin S. Brice, of Ohio; 
and David B. Hill, of New York, the bill was transformed 
by an alliance between Democratic and Republican senators, 
on the plea that it would otherwise result in a deficit of 
$100,000,000. (\)al, iron ore and sugar were withdrawn 

from the free raw materials and .specifi(! duties replaced ad 
valorem in many cases, while many other individual schedules 
w^ere amended in the direction of protection. The Hou.se, 
given the alternative of allowing the McKinley Act to remain 
or to accept the Senate's bill, yielded, and the Wilson-Gorman 
Tariff Act became a law without the president’s signature, 
on the 27th of Augu.st 1894. He called upon his followx'rs 
still to fight for free raw materials, and wrote bitterly of ‘‘ the 
trusts and combinations, the communism of pelf, whose machina- 
tions have prevented us from reaching the success we deserved.” 
Even the income tax was soon (1895) held by the Supreme 
Court to be in effect a direct tax and therefore unconstitutional. 

371. Toward the close of his administration Cleveland’s 
brusque message on the Venezuelan boundary question (see 
later) aroused such excitement and so rallied the general public 
(though not tlie more conservative) that the war .spirit, shown 
soon afterwards against Spain, might have been a potent factor 



HISTORY 1865-1910] UNITED STATES 


729 


in the election of 1896 had not England exhibited exceptional 
moderation and self-restraint in her attitude. The silver 
question, therefore, became the important issue. The Republicans 
nominated McKinley and declared for the gold standard in 
opposition to free coinage, losing thereby an influential following 
in the silver-mining ancl prairie states, but gaining the support 
of multitudes of business men among the Democrats in the 
East and Middle West, who saw in the free-silver programme 
a violation of good faith and a menace to returning prosperity. 
The Democratic convention marked a revolution in the party. 
FretSUvr school leaders were deposed by decisive 

iMuet majorities, and a radical platform was (constructed 
wuuam J, whi(ch made the free and unlimited coinage of 
aryMB, silver and gold at the present legal ratio of 

sixteen to one, without waiting for the aid or consent of any other 
nation,’^ the paramount issue. Objecting also to the deci.sion 
against the income tax, and to “ government by injunction as a 
new atul highly dangerous form of oppression,” they incurred the 
charge of hostility to the Fedcmil judiciary. William J. Bryan 
made a brilliant spce(ch in behalf of free c.oinagc, and so voiced 
the passion and thought of the captivated (convention that he 
was nominated by it for the prcsiden(cy over the 
DemoerMia free-silver leader, Ricchard P. Bland of 

■ Missouri. The Cleveland mcen, or ” gold Democrats,” 
broke with their party after it btMcame committed to free silver, 
and holding a convention of their own, nominated (General 
John McC, Palmer of Illinois for the presidenccy on a platform 
which extolled Cleveland, attacked free (coinage, and favoured 
the gold standard. Its main influen(ce was to permit many 
Cleveland men to vole against Bryan without renouncing the 
name of Democrats. On the other hand the Populist con- 
vention also nominated Bryan on a platform more radical 
than that of the Democrats, sin(^e it included government own(ir- 
ship of the railways, the initiativ(c and referendum, and a 
(Currency issued without the intervention of banks. 

372. The (contest was marked by great excitement as Bryan 

travelled across the (country addressing great audiemces. The 
endangered business interests found an efficient manager in 
Marcus A. Hanna of Ohio, McKinley’s adviser, and expended 
large sums in a (campaign of education. In the event, the 
older states of the Middle West, holding the balance between 
the manufacturing and capitalistic East and llic populistic 
prairie and mining states of the W(cst, gave their decision against 
free silver. But class appeals and class voting were a marked 
feature of the campaign, the regions of agricultural depression 
and farm mortgages favouring Bryan, and tbos(c of urban life 
fav(^uring McKinley. Labour was not convinced that its interests 
lay in expanding the currency, and Mr Hanna had (conducted 
McKinley's (campaign suc.cessf Lilly on the plea that he was the 
advance agent of prosperity under the gold standard and a 
restoration of confidence. McKinley carried all the northern 
WiW*m States east of the Missouri, and North Dakota, 
McKinley Oregon and California of the Farther West, as 
elected well as Maryland, Delaware, West Virginia and 

Preaident, Kentucky along the borders of the South. His 
plurality over Bryan in the popular vote was more than 
600,000, and his electoral majority 95. All the departments of 
government were transferred by the election to the Republicans, 

373. Having secured power, the administration called a 
.special session of Congress, and enacted the Dingley prote(ctive 

tariff (July 24, 1897), under which the deficit in the 
treasury was turned into a surplus. The act 
raised duties to their highest point, and as the 
pr()te(^tive schedules included some important articles produced 
by trusts which had a practical monopoly, such as sugar and 
petroleum, this was seized upon by the Democrats to stig- 
matize the tariff as the ** mother of trusts.” Many articles 
which had been placed on the free list in the Tariff Act of 1894, 
including lumber, wool and the raw material for cotton baling, 
were dutiable. The high rates were defended, in part, 

by the provision authorizing the president to negotiate reci- 
procity treaties under which they might be lowered. Several 


mch treaties were signed, but the Senate refused to ratify 
them. 

374. The Republicans also wrote their triumph into the 
Gold Standard Act of the 4th of March 1900, which ensured 
the maintenancie of this standard by reserving 
$150,000,000 of gold coin and bullion to redeem stmndnra 
the United States notes and the treasury notes of 

1890, and by authorizing the sale of bonds when necessary to 
maintain the reserve. National banks were authorized in the 
smaller towns (three thousand or less) with a capital of $25,000, 
half of that formerly required, and increased circulation was 
further provided for by permitting the national banks to 
issue United States bonds up to their par value. 

375. The economic policy of the Repul)licans was fac4litiiled 
by the prosperity which set in about 1898. The downfall of 
silver-mining turned the prospectors to seek new gold fields, 
and they found them, especially in Alaska, about tliis time; and 
contemporan(^ously the chemists discovered cheaper and more 
efiicient methods of extracting th(^ gold from low-grade ores. 
Within five years after the crisis of 1893 the gold produc- 
tion of the United States nearly doubled. The United States 
coined $437,500,000 in gold in the five-year period Economic 
1898-1902, while the average fur five-year periods 

since 1873 had been only $258,000,000. Thus gold induatrlmi 
instead of silver begun to inun( 3 atc the market, 
and to diminish the demand for expansion of the currency. 
Agri(!ulture, prostrated in the years imm(*(liately preceding 
and following the panic of 1893, turned to the sci(mtific study 
of its problems, deveJop(xi dry farming, rotation and variety 
of crops, introduced forage crops like alfalfa, fed its corn to 
cattle and hogs, and thus converted it into a profitable and 
(condensed form for shipment. Range eattk; were brought to 
the corn belt and fattened, whik^ pa(*,king industries moved 
('loser to these western centres of supply. Dairy-farming 
replaced the unprofitable attempts of older sections of the 
Middle West and the East to compete with the wheat-fields of 
the Farther W(*st. Truck and fruit farming increased in the 
South, and the canning industry added utility to the fruits and 
veg(5tables of the W(!St. Following the tnmd of combination 
the farmers formed growers’ associations and studied the 
demand of the market to guide their sakjs. The mortgaged 
farms were gradually freed from dtibt. The wheat (Top in- 
(Teased from less than 400,000,000 bushels valued at 
$213,000,000 in 1893 675,000,000 bushels valued at 

$392,000,000 in 1898. Prosperity and contentment replaced 
agitation in the populistic West for the time, and the Repub- 
lican party gain(?d the advantage of these changed ('onditions. 
Land values and the price of farm products rose. The 
farmers soon found it profitable to sell all or part of their land 
and re-invest in the heaper virgin soils of the farther North- 
West and South-West, and thus began a new movement of 
colonization into the new West, while the landowners who 
remained gained an increasingly higher status, though farm 
labour failed to share proportionally in this advance. 

376. In the South also there was greater contentment as 
the new industries of iron, textiles and forestry grew, and as 
the cotton crops increased. Unrest was diminished 

by the new state constitutions, which after i8(;o ^ South. 

disqualified negro voters by educational and tax requirements 
so contrived as not to disfranchise the poor whites. 

377. In the decade which followed the crisis of 1893 a 
industrial structure was made out of the chaos of the panic. 
“High financiering” was undertaken on a scale **High 
hitherto unknown. Combinations absorbed their Piamaeler- 
weaker rivals ; Standard Oil especially gained large 
interests in New York banks and in the iron mines and trans- 
portation lines about the Great Lakes, while it extended its 
power over new fields of oil in the South-West. In general, 
a small group of powerful financial interests acquired hold- 
ings in other lines of business, and by absorptions and “ com- 
munity of interest ” exerted great influence upon the whole 
business world. The group of financiers, headed by J. Pierpont 
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Morgan^ came to dominate various southern transportation 
lines and the anthnicilc coal roads and mines, and extended 
their influence to the Northern Pacific railway, while a new 
genius in railway financiering, Edward H. Harriman, began 
an avowed plan of controlling the entire railway system of the 
nation. Packed by an important banking syndicate he rescued 
the Union Pacific from bankruptcy, and with its profits as a 
working l)asis he started in to acquire connecting and com- 
peting lines. Labour also shared in the general prosperity 
after 1898. Relative real wages increased, even allowing for 
the higher cost of living, and the length of the working day 
in general decreased except in special industries. 

378. By 1900 the continental United States had a popula- 
tion of 76,000,000; an aggregate real and personal wealth of 
$88,500,000,000 ; a per capita publii' debt of $i4'52> und per 
capita money circulation of $26-94 against $21*41 in 1896. In 
T901 bank clearings amounted to nearly $115,000,000,000 

against $45,000,000,000 in 1894. Imports of mer- 
Soir^er/r chandisc had fallen in this period, while exports rose 

from about $847,000,000 in 1893 $1,394,000,000 

in I goo. Of these exports food stuffs and food animals , 
crude and partly manufactured, ^j^egated nearly 40% of 
the total. The j)roduction of pig-iron, which was about 
7,000,000 long tons in 1893, was nearly twice that in 1900. 
This economic prosperity and these far-reaching processes 
of social change by w^hich the remaining natural resources of 
the nation were rapidly appropriated, went on contempo- 
raneously with the extension of the activity of the nation over- 
seas. The first rough conquest of the wilderness accomplished, 
the long period of internal colonization drawing to a close, the 
UnitwJ States turned to consider its position as a world power. 

379. To understand this position it is necessary to return to an 
earlier period and briefly survey the foreign relations since the 
close of the reconstru(!tion era. The most significant and 
persistent influence came from the growing interest of the 
United States in the Pacific, as its population and economic 
power extended to fihat ocean. The problem of an overflow* 
of Chinese migration to the Pacific coast, and the jeopardizing 
of the American standard of labour by this flood, had been 
settled by various treaties and laws since i88d. The question 
of the relation of the United State.s to on interoceanic caJ^al 
wtis not so easily settled. In 3878 Colombia granted a con- 
cession to a French company, promoted by Ferdinand de 
Lessep.s, the engineer of the Suez Canal, to dig a tidedevel 
canal through the Isthmus of Panama. President Hayes 
voiced the antagonism of the United States to this project 

of European capital in his message of 1880 in 

which he declared that such a canal should be 

under the control of this nation, and that it would 
be “ virtually a part of llic coast-line of th<^ United States.’^ 
Although an American company was organized to construct 
a canal under a concession from Nicaragua in 1884, no real 
progress was made, and the French company, defeated by 
engineering and sanitary diflBoulties, failed at the dose of 1888. 

380. Meantime, for a few months, Blaine, as secretary of 
state under President Garfield, began a vigorous foreign policy 
w'ilh especial reference to die Pacific. He attempted to get 
the consent of England to abrogate the Glayton-Bulwer Treat)' 
of 1855, which contemplated the construction of an Lsthrakn 
canal by private cnterpriHe under joint control and neutraliza- 
tion of the United Slates and Great Britain, together with 
such other powers as should join them. In South America he 
actively pressed the influence of the United Slates to settle 
the war between Giile and Peru. Again, in the years from 
Pm. 1889 to 1892, Blaine held the portfolio of state, and 
AaitrtcMtt attempted to increase the irfluenre of his country 
Coagf0M$. in Spanish America b>' the iPan-Amcrican Congress 
of 1890, which proposed a great international railway system 
and l>ank, commercial reciprocity aaad arbitration, without im- 
mediate results. (See PAN-AiMERiCAK CopfFKHKWnss.) Indeed, 
the bad feeling aroused by his earlier policy toward Chile 
found expression in i8gt in a mol) at Valparaiso, when some 


of the men from the United States ship Baltimore ** on 
shore leave were killed and wounded. An apology 
averted the war which President Harrison threatened. 

Blaine also asserted, against Canada particularly, the right of 
the United States to the seals of the Bering Sea; but 
in 1893 arbitrators decided against the claim. 

381. As the navy grew and American policy increasingly 
turned to the Pacific, the need of coaling stations and positions 
advantageous to its sea power was appreciated. 

By a tripartite treaty in 1889 the Samoan islands 
were placed under the joint control of the United * * 
States, England and Germany, and, a decade later, they were 
divided among these pow'ers, Tutuila and the harbour of 
Pago-Pugo falling to the United States. The Hawaiian islands 
which had been brought under the influence of civilization 
by American missionaries, were connected by commercial 
lies with the United States. Upon the attempl of the ruler 
to overturn the constitution, the American party, aided by 
tlie moral support of United States, which landed 
marines, revolted, set up a republic, and asked 
annexation to the Union. A treaty, negotiated 
under President Harrison to lliis end, was withdrawn by 
President Cleveland, after investigation, on the ground that 
the part of the United States in the revolution was improper. 
He attempted without success to restore the original state of 
affairs, and on the 7th of July 1898 the islands were annexed. 

382. President Cleveland ^s conservatism in this and other 
matters of foreign policy had not prepared the people for 
the sudden exhibition of firmness in foreign policy 

with which he startled the nation in his message 
of December 1895 upon the question of the 
boundary of Venezuela. That nation and England had a 
long-standing dispute over the line which .separated British 
Guiana from Venezuela. Great Britain declined to arbitrate, 
at the suggestion of the United States, and ^ave an interpre- 
tation to the Monroe Doctrine which the administration declined 


to accept. President Cleveland thereupon brusciuely announced 
to Congress his belief that Great Britain's attitude was in effect 
an attempl to control Venezuela, and pn)po.sed that a commis- 
sion on the part of the United States should report upon tlie 
disputed boundary, and support Venezuela in tlie possession 
of what should be ascertained to be her rightful territoiy. 
Secretary-of-Staie Richard Olney declared : “ To-day the 
United States is prax^tically sovereign on this continent, and 
its fiat is law upon the subjects to which it confines its inter- 
position.*^ Great Britain tactfully acxiepted arbitration, how- 
ever, and in the end (1899) was awarded most of the territory 
regarding which she had l>een unwilling to arbitrate. 

The growing activity of the United States in foreign relations 
next manifested itself against Spain. Cuba in its commanding 
position with reference to the Gulf of Mexico and the approaclies 
to the proposed isthmian canal, as well as in its commercial 
relations, and its menace as a breeding spot for yellow fever, 
had long bc^n regarded by the United States as an important 
factor in her foreign policy. Successive administrations from 
the time of Jefferson had declared that it must not fall to 
another European natioo, if Spain relinquished it, and that 
it was j^ainst the policy of the United Slates to join other 
nations in guaranteeing it to Spain. Between 1868 and 1878 
a harsh war had been in progress between the island . 

and the mother country, and AmeruTan intervcntioii spanUh- 

was imminent. But Spain promised reforms and Aamrttmm 

peace followed; again in 1895 revolt broke out, 
accompanied by severe repressive measures, involving grave 
commercial injury to the United States. (See Spanish- American 
War.) 

383. By the Treaty of Paris, signed on the loth of December 
18^" Spain lost the remaining fragments of her ancient American 
Empire. She rdinquished Cuba, which the United 
States continued temporarily to occupy without 
holding the sovereignty pending the orderly estab- 
lishment of an independent government for the island. Porto 
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Rico, Guam and the Philippines were ceded outright to the 
United States, which agreed to pay $20,000,000 to Spain, and 
to satisfy the claims of its citizens against that power. By the 
treaty Congress was to determine the civil rights and political 
status of the native inhabitants of the r.eded territory. 

384. As a result of the Spanish-American War, the United 
States found itself in a position of increased importance and 

prestige among the nations of the world. Especially 
Se in the Pacific, it was immediately in\’'olved in the 

diplomatic situation created by the efforts of 
European states to divide China into spheres of influence or 
of actual possession. The interests of the United States in 
the trade with China, as well as her new position in the 
Philippines, inclined her to oppose this policy, and Secretary- 
of'wState John Huy showed himself one of the great American 
diplomats in his treatment of this difficult problem. In 
order to preserve Chinese entity and the “ open door for 
trade, he drew replies from the nations concerned, tlie result 
of which was to compel them to avow and moderate their 
intentions. When the Boxer insurrection broke out in China 
in 1900, and the European legations were besieged at Peking, 
it was largely through the United States that a less rigorous 
treatment was secured for that disordered nation, 

385. The acquisition of Porto Rico and the acceptance of 
responsibilities in Cuba gave new importance to the istlimian 
(!unal and increased the relative weight of the United States 
in regard to its control. The popular excitement with which 
the voyage of the “ Oregon ” was followed, as it took its 
way 14,000 m. around South Ameruia to participate in the 
destruction of the Spanish fleet in the battle of Santiago, 
brought home to the American people the need of such com- 
munication between the Atlantic and Pacific codsis. 

386. But the immediate political issues were concerned with 
problems of the relation of the newly won lands to the United 
States government. Bryan had persuaded his party to join 
in ratifying the Treaty of Pari.s, expecting to determine the 
statu.s of the islands later, But attention soon turned to the 
insurrection which broke out (Feb, 4, 1899) in the Philippines 
(q.v,) under A^iinaldo, after it became probable that the 
administration intended to retain these islands, not under a 
weak protectorate, but as a possession to be ruled and “ as.simi- 

lated.’’ It was not until the spring of 1902 that 
this insurrection was completely put down, and in 
the interval the question of the destiny of the islands 
and the harshness of the measures of repression aroused 
political debate. The Pemocrats and many Republicans 
charged the administration with a policy of imperialism. 

387. The same issue was involved, in its constitutional and 
economic aspects, in the treatment of Porto Rico and Cuba. 
While the insurrection continued in the Philippines the govern- 
ment there w^as legally a military one, although exercised in 
part through civil officers and commissions. But in the case 
of Porto the question was whether the “ Constitution 
follows the flag,'’ that is, whether it extended of its own force 
without an act of Congress to acquired territory, and covered the 
inhabitaais with all the rights of citizens of the United States, 
as an integral part of the American people. Not only was it a 

question whether the native inhabitants of these 
new acquisitions could be wisely entrusted with 
this degree of political liberty, but the problem 
of the tariff was involved. The beet sugar producers of the 
United States {eared the effect of the competition of Porto 
Rican sugar unless a protective tariff excluded this commodity. 
But if Porto Rico were an integral part of the United States 
the pingley tariff could not be applied against ks products, 
since this act impo.sed duties only on articles from “ foreign 
countries.” To meet this difficulty the Forakcr Act of 1900 
imposed a special tariff for two years upon Porto Rico, the pro- 
ceeds to go to that island’s own treasuty. The act further 
asserted the principle that the inhabitants of the new possessions 
Wi^'e not incorporated into the United States or entitjed 
to all the privileges of citizens of the United States under the 


Constitution, by declaring that statutory acts of the United States 
locally inapplicable should not be in force in Porto Rico. The 
Supreme Court sustained this act in 1901, holding that Porto 
Rico was not so strictly u part of the United States that separate 
customs tariffs could not be imposed upon the territory'. The 
close division of the court and the variety of opinions by which 
the decision was su.stained left it somewhat unexTtain whether 
and how far the Constitution extended of its own force to these 
annexations. The Koraker Act also provided a government for 
the island (see Porto Rico). In Cuba the United States 
remained in authority until the 20th of May 1902, and details 
of the work of the government there, and the subsequent 
arrangements whereby the United States secured the substan- 
liid advantages of a protectorate without destroying the 
independence of ( uba, will be found in the article on Cuba, 

388. Meantime, in the election of 1900, tlie Uemocrais 
renominated Bryan on a platform which opposed the Repub- 
lican administration’s aetts in relation to the newly 
acquired territory and declared that ” imperialism ” 
was the paramount issue. The platform reaffirmed 
its silver doctrine of the previous campaign and denounced 
the tariff as a breeder of trusts. The Repul)licanB renominated 
McKinley and endorsed his admb is t ration. While the Demo- 
crats declared for publicity in the affairs of interstate corpora- 
tions and favoured enlargement of the interstate commerce 
law to prevent discriminations in railway rates, the Republicans 
were less hastile in their attitude toward the combinations, 
admitting the necessity of honest co-operation of capital to 
meet new business conditions. The Populists divided, the 
” anti-fu.sionists ” supporting a separate ticket, with free silver, 
government ownership of railways, and anti-imperiali.sm 
prominent in their demands ; the other wing supported Bryan. 
Marcus A. Hanna, the Republican campaign 
manager, who was increasingly influential with the and AMmn- 
great business interests of the country, appealed to 9 inptipn 0/ 
labour to support the administration and thereby 
retain ”a full dinner jxiil.” McKinley received an electoral 
majority of 137 and a popular plurality of 833,000, Before his 
second term was fairly begun he was shot by an anarchist 
while attending the Pan-American Exposition at Buffalo, and 
died on the 14th of September 1901. His wisdom in choosing 
able cabinet officers, his sympathetic tact in dealing with men 
and with sections, as well as the victories of the Spanish- 
American War, had brought him popularity evon among 
his political opponents. But McKinley, like Cleveland, lacked 
the imagination to perceive and the desire to voice the aspirations 
and demands that had been gathering force for many years 
for legislation and executive action that should deal with the 
problem of effective regulation of the economic forcess that 
were transforming American society. This gave liis oppor- 
tunity to Theodore Roosevelt {q,v.)f who as vice-president now 
succeeded to office. 

It was in foreign rolatioas, which Secretary Hay continued 
to conduct, that continuity with McKinley’s administration 
was most evident. But even here a bolder spirit, 
a readiness to break new patlis and to take short 
cuts was shown by the new president. Venezuela had long 
delayed the payment of claims of citizens of various nations. In 
1901, the pre.sidcnt, having been informed by Germany of its 
intention to collect the claims of its citizens by force, but with- 
out acquisition of territory, announced that the United States 
would not guarantee any state against punishment ii it mis- 
conducted itself, provided tliat the punishment did not take 
the form of acquisition of tcrritor>'. As a result, a blockade 
of Venezuela was undertaken by the joint action of Germiiny, 
England and Italy at the dose of 1902. The difiloinmtic inter- 
vention of the United States early the next year resulted in 
Vei^uela’s agreement to pay the claims in part and to set 
aside a portion of her taistoins receipts to this end. But since 
the blockading powers demanded preferential treatment, the 
United States secured a reference of the que.stion to the Hague 
court, which decided that this demand w'as justified. San 
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Domingo offered a similar problem, having a debt incurred by 
revolutionary governments, beyond its power to pay, and 

being ihrcatcMied with forcible intervention by 
in o European states. President Roosevelt, in 1904, 

om ngo. djjciared that in case of wrongdoing or impotcncy 
requiring intervention in the western hemisphere the United 
States might be forced “to the exercise of an international 
police power.” In 1905 San Domingo and the United States 
signed a protocol under which the latter was empowered to 
take possession of the custom-house, conduct the finances and 
settle the domestic and foreign debts of San Domingo, in 
spite of the refusal of the Senate to assent to this protocol, 
President Roosevelt put the arrangement unofficially into 
effect, until, in 1907, the Senate consented to a treaty authoriz- 
ing it with some modifications. 

389. In the Par East the Boxer insurrection in China had been 
followed by the combined military expedition of the powers 
PoUc itttbt^^ relief of Peking (in which the United States 
FmrBnuti shared), and the exaction of a huge indemnity, of 
tbn Porta- which the United States relinquished nearly half of 
moutb its share, as in excess of the actual losses. The 

United States protested against Russian demands 
upon China, and actively participated in the negotiations 
which resulted in Russia’s agreement to evacuate Man- 
churia. The delays of that power and her policy toward China 
having led japan to declare war, Secreta^ Hay’s diplomacy 
was influential in limiting the zone of hostilities; and the good 
offices of President Roosevelt brought about the conference 
between the two powers at Portsmouth, New Hampshire, 
wliich terminated hostilities in 1905. In this, and in his efforts 
to promote peace by extending the power of the various inter- 
national peace congresses and by making the Hague tribunal 
an effective instrument for settling disputes, Roosevelt won 
the approval of Europe as well as of America. The dispute 
over the boundary between Alaska and C'anada was narrowed 
by diplomatic di.scus.sion, and the remaining questions, involv- 
ing the control of important ports at the head of the great 
inlets which offered access to the goldfields, were settleci by 
arbitration in 1903 favourably to the American contentions. 

390. The Isthmian Canal also received a settlement in this 
administration by a process which was thoroughly character- 
istic of the resolution of President Roosevelt. The Clayton- 
Hulwer treaty was superseded by the Hay-Pauncefote treaty 
of 1901, by which Great Britain withdrew her objections to a 
canal constructed by the United States, and under the sole 
guarantee of neutralization by the latter power. The treaty 
also omitted a clause previously insisted on, forbidding the 
fortification of the canal. Having thus cleared the way, the 
United States next debated the advantages of the Nicaragua 
and the Panama routes. Influenced by the cost of acquiring 
the rights and property of the French company, an American 

commission reported in iqoi in favour of the Nicara- 
JJ^*"“guan route; but upon receiving information that a 

smaller sum would be accepted, the Spooner Law 
was enacted (June 28, 1902) authorizing the president to 
purchase the rights and property of the Panama Company 
for $40,000,000, to acquire upon reasonable terms the title 
and jurisdiction to a canal strip at least 6 m. wide from 
Colombia, and through the Isthmian Canal Commission to 
construct the canal. But if the president was unable to 
secure a valid title from the French company sind the con- 
trol from Colombia within “ a reasonable time and upon reason- 
able terms ” the Nicaraguan route was to be made the line of 
the canal. With this means of pressure the president acquired 
the French rights ; but Colombia declined to ratify the treaty 
negotiated for the purpose of giving the United States the 
specified control, on the terms offered. In this emergency an 
insurrection broke out in Panama on the 3rd of November 1903. 
The naval force of the United States, acting under the theory 
that it was obliged to keep open the transit across the isthmus 
by its treaty obligations, excluded armed forces from the 
canal strip, and the Republic of Panama, having declared its 


independence of Colombia, was promptly recognized on the 6th of 
November. Twelve days later a treaty was negotiated with this 
republic, by which the United States paid Panama $10,000,000, 
together with an annuity of $250,000 to begin ten yean: 
later, and guaranteed the independence of the republic, 
receiving in exchange the substantial sovereignty and owner- 
ship of a ten-mile strip for the canal. This treaty was ratified 
by the Senate on the 23rd of February 1904, and cxciivation 
was begun in 1907. (See Panama Canal.) 

391. In the Philippines early in 1901 municipal and pro- 
vincial governments were provided for, and the president 
had been for a brief time granted full power to govern 

the archipelago. He appointed Judge Taft civil 
governor, and limited the power of the military 
governor to regions where insurrection continued. On the ist 
of July 1902 congressional authority was substituted for that 
of the president, but Taft remained governor. The provisions of 
the Con.stitution guaranteeing life, liberty and property were 
in general extended specifically to the dependency, and a legis- 
lative assembly was promised, the lower house elective, and the 
upper house to consist of the Philippine Commission. By 
negotiations with Rome Governor Taft secured for the Philippines 
the “ friars’ lands ” which had been a source of friction. On 
the 16th of October 1907 the first Philippine assembly was 
convened in the presence of 'Paft, then .secretary of war. 

392. I’he tariff question complicated American relations 
with both the Philippines and (Xiba. Beet sugar and tobacco 
interests feared the competition of these products, and opposed 
freedom of trade between the United States and the new terri- 
tories. The Philippine tariff of 1902 made a reduction of only 
25 % from the Dingley tariff in the case of the products of those 
islands, imstead of the 75^0 urged by 'J’aft; but the duties were 
to go to the Philippines. In the cas(? of Uuba a more heated 
controversy arose over the tariff— Roosevelt strongly urged a 
substantial reduction in justice to Cuba at several regular and 
special se.ssions of Congress; but not until the close of 1903 was a 
treaty ratified which, under the principle of reciprocity, admitted 
some products of the United States to Cuba at reduced rate s, 
and allowed Cuban products a reduction of 20% from the 
Dingley tariff, stipulating at the same time that so long as this 
arrangement continued no sugar should be admitted at reduc’ed 
rates from any other country. This sacrifice of the means of 
reciprocity with sugar countries for the advantage of the beet 
sugar raisers of the West wtus quickly followed by the accjuisilion 
of preponderant interest in the beet sugar refineries by the Sugar 
Trust, which was thus able to control the domestic market; 
but for the time being it was evident that the forces friendly 
to the protective tariff had increased their following in important 
agricultural regions. 

393. The dominant historical tendencies of the beginning 
of the 20th century in the United States, however, were charac- 
terized by huge combinations of capital and labour, the rapid 
passing of natural resources into private possession, and the 
exploitation of these resources on the principle of individualism 
by aggregations of capital which prevented effective competition 
by ordinary individuals. Pioneer conceptions of individual 
industrial achievement free from governmental restraint were 
adopted by huge monopolies, and the result was a demand for 
social control of these dangerous forces. 

394. After the Sherman Anti-Trust Act of 1890 the combina- 
tions found in the favourable laws of states like New Jersey 
opportunity to incorporate under the device of the “ holding 
company,” which was supposed to be within the law\ A 
“ promotion mania ” set in in 190T. The steel industry, after a 
threatened war between the Standard Oil and Carnegie groups, 
was united by Pierpont Morgan into the United States Steel 
(Corporation with stocks and bonds aggregating $1,400,000,000. 
This was only one of the many combinations embrac- combian- 
ing public utilities of all kinds. Where open consolida- tioma at 
tion was not effected, secret iigrcements, as in the ca e Cnpitni 
of the meat packers, effectively regulated the market. In the 
field of railway transportation Harriman used the bonds of the 
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L'nion Pacific to acquire the Southern Pacific with the Central 
Pacific, and by 1906 he was dictator of one- third of the total 
mileage of the United States. Meanwhile the Great Northern 
and the Northern Pacific had been brought into friendly 
working arrangements under J ames J . Hill, and tried to secure 
the Burlington railway. A fierce contest followed between the 
Hill, Morgan and Harriman forces, resulting in a compromise by 
which the Northern Securities Company, a holding company for 
the joint interests of the contestants, was created. I t was admitted 
by the counsel for this company that the machinery provided 
in this organization would permit the consolidation 
Northern of all the railways of the country in the hands of 

SeeuHHeM three or four individuals. By using notes of one 
Compnny, railway company, based on its treasury securities, 
it was possible to acquire a controlling interest in others; 
and by watering the capital stock to recover the cost of the 
undertaking, while the public paid the added rates to supply 
dividends on the watered stock. 

395. Hollowing a similar tendency the great Wall Street 
banking houses were dominated b)’ the large financial groups 
in the interest of speculative undertakings, the directors of banks 
loaning to themselves, as directors of industrial ('ombiiiations, 
the funds which flowed into New York from all the banks of the 
interior. By a similar process the great insurance and trust 
companies of New York became feeders to the same operations. 
Thus a community of control over the fundamental economic 
interests of the nation was lodged in a few hands. Rebates 
and discriminations by the railways gave advantage to the 
powerful shippers, and worked in the same direction. 

396. Such was the situation in domestic affairs which 
confronted Roosevelt when he became president. In his 
fir.st message he foreshadowed his determination to grapple 
with these problems. In 1903 he instructed the attorney- 
general to bring suit to dissolve the Northern Securities Com- 
pari}- as a combination in restraint of trade, and in 1904 the 
Supreme (!ourt held the merger illegal. But the effect was to 
increase the tcndcnc^y to change from incomplete combination 
of financial interests to consolidated corporations owning the 
property, and to lead the government, on the other hand, to 

seek to regulate these vast businc.ss interests by 
legi.slation. The Elkins Law% passed in 1903, in- 
Bunmuot creased the power of the interstate commerce 
Corporn- commission to prosecute offenders, especially those 
Uonu, violated the anti-rebating claus(!s. In the same 

year the creation of the Federal Bureau of Corfiorutions provided 
for increased publicity in the affairs of these organizations. 

397. Labour was combining in its turn. Not only did local 
unions in most of the trades increase in number and power, but 
Combine- workers in separate industries over large areas were 
tiomt oi combined for collective bargaining, and the national 
i,abour. organization, the American Federation of Labour, 
had a membership by 1905 of approximately 2,000,000. I.abour 
legislation by the state.s imrreased under these influences, and 
political leaders became increasingly aw'are of the power 
of the labour vote, while employers began to form (‘ounter 
organizations to check the growth of the movement. In 
J902 Pennsylvania members of the United Mine Workers of 
America, led by John Mitchell, .struck. Inasmuch as their 
employers were the owners of the anthracite coal monopoly 
under the control of an allied group of coal-carrying railways, 
the contest was one of far-reaching importance, and .soon brought 
about a coal famine felt throughout the nation. So threatening 
was the situation that President Roosevelt called a conferen(-e 
of the contestants, and succeeded in inducing them to submit 
their difficulties to an arbitration commission w'hich, by its 
report, in the spring of 1903, awarded to the miners shorter 
hours and an increase of wages. 

398. Steadily the United Stales enlarged its economic func- 
tions. In 1903 Congress created a department of commerce and 
labour and made the secretary a member of the cabinet. The 
reports of this department gave publicity to investigations of th? 
perplexing industrial conditions. The department of agriculture 
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enlarged its staff and its activity, investigating diseases of plants 
and animals, asetTtaining means of checking insect pests, advising 
upon the suitability of soils to crops, seeking new Economic 
and better seeds, and circulating general information. MonoureM ol 
The contemporaneous development of agricultural the Ptderni 
education in the various VVe.stern and Southern states Oovernmemt. 
whose agricultural colleges had been subsidized by land grants 
and appropriations b)' the Federal government, and the experi- 
mental farms conducted by railways, all worked to the same end. 
Congre.ss passed acts to limit the substitution of oleomargarine 
for butter (1902) and provided for the limitation of the spread 
of live-stock diseases (1903). The nation began also to awake 
to the need of protecting its remaining forests, which were 
rapidly falling into the hands of corporations by perversion of 
homestead and other land law.s. President Cleveland had with- 
drawn large forest tracts, and in 1898 Gifford Pinchot was 
made head of a division of forestry in Uie Department of 
Agriculture. In 1901 the work was organized under a separate 
bureau, and four years later the National Forests were placed 
under his management. 

399. The increasing demand for lands for agricultun^ led 
also, under Roosevelt, to the real beginning of national irriga- 
tion actively in the vast arid area of the Far We.st. The 

The reclamation service was iTeated by the act Rcclammtion 
of the 17th of June 1902, which .set a.side the pro- 
feeds of the sale of [lublic lands in thirteen states and three 
territories as a fund for irrigation works. The government, 
itself reserved timber and coal tracts, water powers and 
other requisites for construction, and sold the irrigated lands 
to actual settlers in small farms, while retaining title to th<‘ 
reservoirs and the works. The income from the n?clamation 
fund between 1901 and 1906 aggregated $33,000,000. By the 
use of suitable crops and dry farming agricultural occupation 
was extended into formerly desert lands. 

When corruption was discovered in the land office and post 
office, Roosevelt, iaslead of yielding to the effort to conceal 
the .sc!aridal, compelled effective investigation. Two United 
State.s senators were convicted of land frauds. The application 
to all kinds of lands, whether coal lands, timber tracts, w'ater 
rights or other natural resounujs, of the general prim^iple of 
homesteads governing the aexjuisilion of agricultural lands, 
had invited fraudulent entries. The Homc.stead Act of 1862, 
the Timber Culture Act of 1873, the Desert Land AcX of 1877, 
the Stone and Timber Act of 1878 had all been u.sed by cor- 
porations to secure great tracts of valuable land through em- 
ploying men to homestead them, and the laws themselves ^vere 
loo.sely enforced. In successive mc.ssages, and by reports of 
public land commissions, the administration urged the 
importance of readjusting the land laws for the protection of 
the public. 

400. In the election of 11104 the popularity of President 
Roosevelt, after his strenuous activity in challenging some of 
the strongest tendencies in American life, was put to 

the test. His political manag(?ment exhibited the 
fact that he was trained in the school of the New 
York politician as well as in the reformer’s camp, and he was 
easily nominated by the Republic-aii.s on a platform which en- 
dorsed his administration, and made no promise of tariff changes. 
The Democrats turned to the Conservative wing, omitted any 
reference to silver or the income tax, and nominated Judge 
Alton B. Parker, of New York. The Radicals, who favoured 
W illiam R. Heanst, the well-known newspaper proprietor, 
who was influential with the masses of large cities, were largely 
repre.sented in the convention, but unable to poll a third of 
its vole. Parker accepted the nomination after telegraphing 
that he regarded the gold .standard as irrevocably established. 
The issue of imperialism had been largely eliminated by the 
current of events and the anti-trust issue was professed by 
both parties. In the outcome Roosevelt won by the unpre- 
cedented popular plurality of over 2,500,000, and an 
electoral majority of 196. 

401. The state elections of the same period showed that a 



[HISTORY iS65-t9te 


734 


UNITED STATES 


wave of reform and of revolt against former political forces 
was rising. In five states which Roosevelt carried by his 
popularity the machine Republican candidates for governor 
were defeated by reforming Democratic candidates, and in 
cities like Chicago and Philadelphia the issues of reform and 
radicalism won unexpected though temporary success. Roose* 
\'clt had ** stolen the thunder of the parties of social unrest, 
including the old populistic areas of the middle west and the 
labour clement of the cities at the same time that he retained 
control of the Republican party machinery. 

402. In his second administration President Roosevelt 

pressed his policies so hard and with such increasing radicalism 
The control of the regular organization 

PreMidtttt*B in Congress before the end of his term. In the 
Radiuaiam. hotrse Speaker Joseph G. Cannon, of Illinois, 
exhibited the full power of his office in concentrating party 
poii(?ies in the hands of the few regular leaders, while in the 
Senate a directing group of New England men who had served 
for a long lime, chiefly senators Nelson W. Aldrich and Eugene 
Hale, showed a similar mastery. Against this control a significant 
revolt, illustrative of revived discontent in the middle west, 
was made by the Republican senator Robert M. La Follctte, 
of Wisconsin, who had won his fight in that state against the 
faction friendly to the railways, and had secured primary elec- 
tions, railway rale regulation on the basis of expert valuation 
of the physical property of the railways, and a system of taxa- 
tion which rested more heavily uj)on public utilities. In 
pressing similar policies upon Congress he became isolated from 
the party leaders, but forced them to go on record by roll calls. 

403. In New York a legislative investigation of the in- 
surance companies disclosed such connexions with the high 
NtwYdtk fi^2^^ciering of Wall Street as to create widespread 
inaurMBtiB distrust and to lead to reform liggislation. The 
loyaatlgM^ attorney who conducted the investigation, Charles 
f/ofl. Evans H^ighes (b. 1853), had shown such ability 
that he was chosen governor of New York in 1906.^ His adminis- 
tration was marked by independence of the party machine 
and a progressive policy. Foreign relations were conducted 
during the secrond administration of Roosevelt by Secretary 
Elihu Root from 1905. He fostered friendly relations with the 
other American nations, allaying their concern lest ambitious 
designs of their larger neighbour might endang<?r their inde- 
pendence. In Culiia a signal illustration of the good' faith of the 
United States was exhibited when an insurrection in the summer 
of 1906 left the republic substantially without a government. 

Mr Taft, then secretary of war, was sent, under 
” ’ the treaty provisions for intervention, to organize 
a provisional government. During his few days^ service as 
governor-general he set in motion the machinery for restoring 
order. But President Roo.scvelt had plainly stated that if the 
insurrectionar)^ habit became confirmed in Cuba she could not 
expect to retain continued independence. 

404. Attention was again fixed upon the Pacific coast, not 
only by the earthquake and conflagration which in 1906 
JmpatttM destroyed the business parts and much of the resi- 
immign- dence section of San Francisco, but also by municipal 
ttoB, regulations there against the presence of Japanese in 
the public schools. The incident seemed tb threaten grave con- 
sequences, which were averted by the popularity of Roosevelt 
both in California and in Japan. In the Immigration Act of 
the 20th of February 1907 the problem of exclusion of 
Japanese labour, which underlay the difficulty, was partly 
solved by preventing the entrance to the continental United 
States by way of neighbouring countries of persons holding 
passports issued by a foreign goverhment for going to other 
countries or dependencies of the United States. Since Japan 
discouraged its citizens from migrating directly to the United 
States this .satisfied California. 

405. As a dimonj^trtition of the naval power of the United 
States in Pacific waters, the President sent the American fleet on‘ 

1 In iQio Hughes was appointed a justice of the United States 
Supreme Court. 


a cruise around the world, in the course of which they were 
received in a friendly spirit by Japan. The navy was imnreased 
to keep pace with the growth of that of other nations, both 
in numbers and size of vc.ssels, in this period, but not to the 
extent demanded by the administration. Already a more 
efficient organization of both army and navy had been effected. 
While the nation prepared for war, it also engaged prominently 
in the successive international peace congresses betwem 1899 
and 1907, aiming consistently to increase the use of arbitration. 

406. The tendencies of the government to deal with social 
improvement were exemplified the laws of 1906 providing 
for pure food and meat inspection, The Railway 
Rate Regulation Act of 1906 strengthened previous Rau ftwpi- 
inter-state acts by including pipe lines (except t^ttoa Avt. 
for gas and water) under the jurisdiction of the intfer-state 
commerce commission, and extending the meaning of ** common 
carrier” to include express and sleeping-car companies. 
Published rate schedules were required, not to be changed 
without thirty days’ notice, and more stringent provisions 
were made to prevent rebating. The act provided for review 
by the Federal courts, and did not permit the commi.ssion to 
investigate an increase of rates until the rates went into operation, 
nor did it provide for a valuation of the railways as a basis 
of rate-making which the commission had desired. Later 
acts partly met the demands of railway employ4is by 
increasing the liability of common carriers and by providing 
for shorter hours. 

4b7. Although RooseveK had made concessions to the rail- 
ways in the formation of the act of 1906, llis utterances showed 
a tendency alarming to the large business interests and the 
holders of (rorporation securities generally. The unsettled 
business (conditions were reflected in the stock market, and 
began to produce a reaction against the activity of government 
in this direction. The panic of 1907 started with the downfall 
of an attempted combination of a chain of banks, copper in- 
terests' and other enterprises of F. Augustus Heinze and Charles 
W. Morse, two daring operators in Wall Street, and was fol- 
lowed by the collapse of the Knickcrl.x)cker Trust Company 
(October 21, 1907). Already, in 1903, liquidation had l>egun 
in some of the stocks so actively issued in the preceding 
years. The leading New York banks failed to check specu- 
iatiem, however, and were even contributors to the movement 
up to the lime of the panic. The country was generally pros- 
perous, though much of the banking funds were tied up in New 
York City at this juncture. Clcarittg^-house certificates were 
resorted to; by the ist of November partial suspension was 
general throughout the nation; and banking facilities Were more 
completely interrupted than at any time since the Civil War. 
The government greatly increased its deposits, ptBaacM 
and (jffered Panama 2 % bonds to the amount of pmuSc ot 
.?5o, 000,000, and 3 % certificates for $100,000,000, 
with the object of providing the national bankfe’ a basis 
for additi( 5 nal note issues. But these were taken only to a 
small amount, as they proved useful for their motal effect 
chiefly. An enormous addition to the money supply was 
made in the course of the panic, both by governmental 
activity, gold imports and national bank-notes. The cri.sis 
was brought to a close before the end of 1907 by the vigour of 
the government and the activity of the large financial interests 
under the head of Mr Morgan, who finally entered the field 
to .stop the decline, at the same time that his associates in the 
Steel Trust acquired possession of their last remaining rival 
of importance, the Tennessee Coal & Iron Company. 

408. The reaction after the panic, and the loss of influaice 
resulting from his announcement that he would not permit 
his renomination for the cainpaigrt > of 1908, left' Roosevelt 
unable to exercise the compelling power which he had displayed 
in previous years. Congress, undefr the control of the Gem- 
servatives, refused him legislation which he asked, cinuati^s^ 
but' before he left the presidency he raised ti^m 
new issue to national importance in his calling of a conr 
gress of state governors and experts to consider the need 
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of the conservation of natural resources (see Irrigation : 
United States ; and the article Roosevelt). This congress 
met in May 1908 and endorsed the proposal for vigorous attention 
by state and nation to the question. 

409. In the campaign of 1908 he succeeded, against Uic 
opposition of both the extreme Conservative and the Radical 
wings, in procuring the nomination of Secretary Taft by the 
Republicans on a platform endorsing the Roosevelt policw.s, 
promising a revision of the tariff at a special session, on the 
basi.s of such protection as would equal the difference between 
the cost of production at home and abroad, together w'ith a 
reasonable profft to American industries, and providing for 
maximum and minimum rates to be used in furthering American 
commerce and preventing discriminations by other nations. 
A postal bank was promised, a more effective regulation of the 
railways, and a modification of the Sherman AntMrust Act. 
Labour failed to secure a thoroughgoing pledge to prevent 
the use of the writ of injunction in labour disputes, but the 
convention promised legislation to limit its use. The Democrats 
again selected William J, Bryan as their candidate; demanded 
tlie enforcement of criminal law against “ trust magnates ” and 
such additional legislation as would prevent private monopoly ; 
opposed the use of injunctions in cases where they would issue 
if no industrial dispute was involved ; impugned the Republicans^ 
good faith in tariff revision, promising for themselves a sul>- 
stantial reduction of duties; favoured an income tux and a 
guarantee fund by national banks to pay depositors of insol- 
vent banks, or a postal savings bank if the guaranteed bank 
could not be secured ; demanded election of United States 
seimtors by direct vote of the people, legislation to prevent 
contributions by corporatioas to campaign funds, and a more 
efficient regulation of railways. The party also declared 
against centralization, favouring the use of both Federal and 
.state control of interstate commerce and private monopoly. 

410. The Republicans won a sweeping victory, Taft’s popu- 

lar plurality reaching about 1,270,000 and his electoral 
wuiimm majority 159. But it had been won by some 
If. Tatt , ambiguity of utterance with respect to tariff 

PrtMideau and railway regulation. The result wa.s made 
manifest early in the new administration, when party 
contentions over the direction of revision of the tariff, the 
thoroughne.ss of the regulation of railways and corporations, 
and the question of where the postal bank fund should be 
placed, resulted in a movement of “ insurgency ” among the 
Republican.*} of the middle west. The insurgents termed 
themselves “ Progreiysive Republicans,” and did not hesitate 
to join forces with the Democrats in order to shape legislation 
to their wishes. Progressives and Democrats united in over- 
turning the control of Speaker Cannon in the House of Repre- 
sentatives by modifying the rules, and a group of senators, 
chiefly from middle western states, destroyed the control of 
the regular leaders in the Upper House. President Taft’s 
influence over the revolting wing was further weakened by the 
charges made against his setTetary of the interior, Richard A. 
Ballinger, on behalf of Gifford Finchot, the chief forester, 
who accused the administration of obstructing Mr Roo.scveH s 
‘^conservation” policy. 

411. Mr Pinchot was indeed removed from office, but the 
** conservation ” issue was raised to primary importance by the 

return of Mr Roo.sevelt from his African trip. 

His influence was revealed even while he was 
/vjMioiMi/- enjoying the hospitality of European countries on 
iamk” his return. There was a widely extended desire to 

know his judgment of the administration’s policy; 
but he maintained silence until the close of the summer 
of 1910, when in a series of public iittcranccs in the 
West he ranged himself, on the whole, with the progressive 
wing and announced a “new nationalism” which .should 
enlarge the power of the Federal government and drive the 
“ special interests ” out of politics. The “ insurgents ” achieved 
remarkable victories in the middle west, California, New 
Hampshire and New York in the fall conventions and primary 
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elections, retiring various leadem of the vegular wing of the 
Rt^ublicans. Senators Aldrich and Halo, former regular loaders 
in the Senate, had already announced their purpose to resign. 
President Taft’s utterances indicated his intention to discontinue 
the use of patronage against tiie leaders of the progressive wing 
and to seizure additional tariff revision by .separate schedules. 
The result of the autumn elections wa.s a pronounced victory 
for the Democratic party. 

412. At the close of the first decade of the 20th century 
the United States was actively engaged in settling its social 
and economic questions, witli a tendency toward radic.ali.sm 
in its dealings with the great industrial forces of the nation. 
The “ sweat sh^.s ” and slums of the great cities were filled 
with new material for American society to a8.simUatc. To the 
sisterhood of states had been added Oklahoma (1907), and in 
1910 Congress empowered New Mexico tuid Arizona to form 
constitutions preparatory to statehood, thus extinguishing the 
last territories, exce|)t the insular dependencies and Alaska. 
Already the food supply .showed signs of not kei^piiig puce with 
the growth of population, while tlie supply of gold flowed in 
with undiminished volume. High prices became a factor in the 
political situation^ Between and 1900, in the continental 
United States, farms were added in area equal to that of France 
and Italy combined. Even the addition of improved farm 
land in that decade surpassed the whole area of France or of 
the German Empire in Europe. But intensive cultivation 
and agricultural returns hardly kept pace with the growth in 
population or the extension of fann.s. 

Tiihliographical Guides. — J. N. Lamed (tJd.), The fJteraiure of 
American nistery (Boston. I9f>2)» Is useful .so far as it extends. The 

Critical Essays on Authorities/' in vols. xxi.-xxvi. (1907) of the 
“ American Nation SBrie.s " (New York, i903'-r907), edited by A, B. 
Hart, constitute the best biblio^ruplucal apparatus for the whole 
period. W. Wilson, History of the A mevican People, vol. v,, has helpful 
evaluated lists of authorities. The Cambridge Mbdern History, vol. 
vii., has a useful unaimotated list. Periodic^il literature, important 
for tills era, can lie found Uirough Uie successive volumes of the Index 
to Periodical Literature (New York, 1833 sqq.), edited by W. F. J'oolc 
aiid W. J. Fletcher. Public documents are listed in 6. P. I^bore, 
Descriptive Catalogue of Gmemnient Publications of the United States, 
lyy^ iSSt (Washinj(toli, 1885); J. G, Ames, Comprehensive Index 
of Publications of the United States Government, (Wasliing- 

ton, 1894); Catalogue of Public Documents of Congress and of m 
Departments of Government of United States, Tables of 

and Annotated Index to Congressional Series of united States Public 
Documents (Washington, 1903). For economic material »«!e the 
biblioKraphii?s in 1). H. Dewey, Financial History of the United 
States (New York, 190^ ; E. L. Bogart, Economic History of the United 
States (ibid., 1907); F. A. Cleveland and F. W. powell, Railroad 
Promotion and Capitalisation in the United States (New York, 1909) ; 
and Miss A. R. Hasw^'s Index of Economic Material in the Documents 
of the United States (Washingtem, 1907 sqq.). 

The library oX Congress publishes, under tiie editorship of A. P. €• 
Griffin, lists and references to books and articles on special subjects. 

General Accounts, — Much the most sati.sfactory treattrient is in 
the volumes of the ** American Nation Series " mentioned aliove, 
such as W. A. Dunning, Reconstruction, Political and Economic, 
; E. E. Sparks, National Development, i8jj-j88s\ D. R, 
Dewey, National Problems, iSS^-iSgj ; J. H. Latane, America as a 
World Power, and A. B. Hart, National Ideals Historically Traced, 
All these Were publisfred in 1907. The later volumes of J . F. Rhodes, 
History of the United States since the Compromise of j8j!0 (7 vols., 
New York, 1893-1904), cover the period from 18O5 to 1876 with solid 
judgment and accuracy; WcKidrow Wilson, History of the American 
People, vol. V. (New York, 190*2), gives an informing presentation 
with a sympathetic treatment of southern conditions. I,ce and 
Thorpe (editors), History of North America, vols, xvi.-xx,; H. W. 
Elstm, History of the United States, vols. iv. and v. (New York, 
1905), and j. W. Garner and II. G. Lodge, History of the United States, 
vol. iv. (Philadelphia, 1906), deal with the period as part of a general 
history. E. B. Andrews, The United States in our own Time (New 
York, 1903). and H. T. Pock, Twenty Years of the Republic, 188^- 
igos (New York, 1906), are popular presentations. 

t)ocumentary Sources. — The congressional documents and state 
public documents afford valuatJe material. The congre.ssional 
debates have liecome too bulky for* the general reader, hut in the 
pre.sident’s mcs.sages, as collected in J. R. Itichardson fed.), Messages 
and Papers of the Presidents (to 1899), the main questions are 
senterl, and* detail'ed mfcimiatifinr is in the reports* ot the halift if 
departments anfdr bureaus. W. MacDonald, Select Statutes 
United States, r86r^i8y8 (New York, zoo^j)* contains important 
laws, with brief historical introductions. (F. J. T.) 
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UNITED STATES NAVAL ACADEMY, an institution for the 
education of officers of the United States Navy, at Annapolis, 
Maryland, occupying about 300 acres on the banks of the Severn. 
Its principal buildings are the marine engineering building, 
the academic building (containing the library), the chapel, 
the g}Tnnasium, the physics and chemistry building, the audi- 
torium, the armoury, the power-house, the administration 
building, Bancroft Hall (the midshipmen’s quarters), officers* 
mess and club, and Sampson Row, Upshur Row and Rodgers 
Row, the officers’ quarters.^ By an Act of Congress passed in 
1003 two midshipmen (as the students have been called since 
1902 ; “ naval cadets ” was the term formerly used) were allowed 
tor each senator, representative, and delegate in Congress, two 
for the District of Columbia, and five each year at large ; but 
after 1913 only one midshipman is to be appointed for each 
senator, representative and delegate in Congress. Candi- 
dates are nominated by their senator, representative, or dele- 
gate in Congress, and those from the District of Columbia and 
those appointed at large are chosen by the President; but 
to be admitted they must be between sixteen and twenty 
years of age and must pass an entrance examination. Each 
midshipman is paid $600 a >'ear, beginning with the date of 
his admission ; and he must bind himself to serve in the United 
States Navy for eight years (including the years spent in the 
academy) unless he is discharged sooner. The course of in- 
struction is for four years — “ final graduation ” comes only 
after six years, the additional years being spent at sea— and 
is in eleven departments : discipline, seamanship, ordnance 
and gunnery, navigation, marine engineering and naval con- 
struction, mathematics and mechanics, physics and chemistry, 
(?lectrical engineering, English, modern languages, naval 
hygiene and physiology. Vessels for practice work of mid- 
shipmen in the first, second, and third year classes arc attached 
to the academy during the academic year, and from early in 
June to September of each year the midshipmen are engaged 
in practice cruises. The academy is governed by the Bureau 
of Navigation of the United States Navy Department, and is 
under the immediate supervision of a superintendent appointed 
by the secretary of the navy, with whom are associated the 
Commandant of Midshipmen, a disciplinary officer, and the 
Academic Board, w'hich is composed of the superintendent and 
the head of each of the eleven departments. The institution 
was founded as the Naval School in 1845 by the secretary 
of the navy, George Bancroft, and was opened in October of 
that )’car. Originally a course of study for five years was pre- 
scribed, but only the first and last were spent at the school, 
the other three being passed at sea. The present name was 
adopted when the school was reorganized in 1850, being placed 
under the supervision of the chief of the Bureau of Ordnance 
and Hydrography, and under the immediate charge of the super- 
intendent, and the course of study was extended to seven years ; 
the first two and the last two to be spent at the school, the 
intcrv'cning three years to be passed at sea. The four years 
of study were made consecutive in 1851, and the practice 
cruises were substituted for the three consecutive years at sea. 
At the outbreak of the Civil War the three upper classes were 
detached and were ordered to sea, and the academy was 
removed to Fort Adams, Newport, Rhode Island (May 1861), 
but it was brought back to Annapolis in the summer of 1865. 
The supervision of the academy was transferred from the Bureau 
of Ordnance and Hydrography to the Bureau of Navigation 
when that bureau was established in 1862 ; and, although it was 
placed under the direct care of the Navy Department in 1867, 
it has been (except in 1869-1889) under the Bureau of Navi- 
gation for administrative routine and financial management. 
The Spanish-American War greatly emphasized its importance, 
and the academy was almost wholly rebuilt and much enlarged 
in 1899-1906, 

^ The old quarters of the superintendent, a colonial hou.se, once 
the oiheial residence of the governors of Maryland, was destroyed 
in 1900. In 1909 old Fort Severn, a small circular structure with 
thick walls, built in 1809, was tom down. 


See J. K. Solcy, Historical Sketch of the United States Naval Acaderny 
(Washington, 1876) ; Park Benjamin, The United States Naval 
Academy (New York, 1900) ; Randall Blackshaw, “The Now Naval 
Academy," in the Century Magazine for October 1905. 

UNITS, DIMENSIONS OR Measurable entities of different 
kinds cannot be compared directly. Each one must be specified 
in terms of a unit of its own kind ; a single number attached 
to this unit forms its measure, Thus if the unit of length be 
taken to be L centimetres, a line whose length is I centimetres 
will be represented in relation to this unit by the number //L ; 
while if the unit is increased [L] times, that is, if a new unit 
is adopted equal to fL] times the former one, the numerical 
measure of each length must in consequence be divided by [L], 
Measurable entities are either fundamental or derived. In)r 
example, velocity is of the latter kind, being based upon a 
combination of the fundamental entities length and time ; a 
velocity mav be defined, in the usual form of language expres- 
sive of a limiting value, as the rate at which the distance 
from some related mark is changing per unit time. The ele- 
ment of length is thus involved directly, and the element of 
time inversely in the derived idea of velocity ; the meaning 
of this statement being that when the unit of length is increased 
[L] times and the unit of time is increased [T] times, the 
numerical value of any given velocity, considered as .specified 
in terms of the units of length and time, is diminished r^-l/fTI 
times. In other words, these changes in the units of length 
and time involve change in the unit of velocity determined by 
them, such that it is increased [V] times where [V]-[L]fT]“^ 
This relation is conveniently expressed by the statement 
that velocity is of -I- 1 dimension in length and of - r dimen- 
sion in time. Again, acceleration of motion is defined as 
rate of increase of velocity per unit time ; hence the change 
of the units of length and time will increase the corresponding 
or derived unit of acceleration [V]/[T] times, that is [U]fT]"- 
times : this expression thus represents the dimensions (i in 
length and - 2 in time) of the dcriv(?(l entity acceleration in 
terms of its fundamental elements length and time. In the 
science of dynamics all entities arc derived from the three 
fundamental ones, length, time and mass; for example, the 
dimensions of force (P) are those of mass and acceleration 
jointly, so that in algebraic form f P] = [M][L][T] This 

restriction of the fundamental units to three must therefore 
be applicable to all departments of physical science that are 
reducible to pure dynamics. 

The mode of transformation of a derived entity, as regards 
its numerical value, from one set of fundamental units of 
reference to another set, is exhibited in the simple illustrations 
above given. The procedure is as follows. When the numerical 
values of the new units, expressed in terms of the former ones, 
are substituted for the symbols, in the expression for the 
dimensions of the entity under consideration, the number 
which results is the numerical value of the new unit of that 
entity in terms of the former unit: thus all numerical values 
of entities of this kind must be divided by this number, in 
order to transfer them from the former to the latter system of 
fundamental units. 

As above stated, physical science aims at reducing the pheno- 
mena of which it treats to the common denomination of the 
positions and movements of masses. Before the time of Gauss 
it was customar)' to use a statical measure of force, alongside 
the kinetic measure depending on the acceleration of motion 
that the forc;e can produce in a given mass. Such a statical 
measure could be conveniently applied by the extension of a 
spring, which, however, has to be corrected for temperature, 
or by weighing against standard weights, which has to be 
corrected for locality. On the other hand, the kinetic measure 
is independent of local conditions, if only we have absolute 
scales of length and time at our disposal. It has been found 
to be indispensable, for simplicity and precision in phy'sical 
science, to express the measure of force in only one way ; and 
statical forces are therefore now generally referred in theoretical 
discussions to the kinetic unit of measurement. In mechanical 
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engineering the static unit has largely survived ; but the 
increasing importance of electrical applications is introducing 
uniformity there also. In the science of electricity two different 
systems of units, the electrostatic and the electrodynamic, still 
to a large extent persist. The electrostatic system arose 
because in the development of the subject statics came before 
kinetics ; but in the complete synthesis it is usually found 
convenient to express the various quantities in terms of the 
electrokinetic system alone. 

The system of measurement now adopted as fundamental 
in physics takes the centimetre as unit of length, the gramme 
as unit of mass, and the second as unit of time. The choice of 
these units was in the first instance arbitrary and dictated 
by convenience ; for some purposes subsidiar)^ systems based 
on multiples of these units by certain powers of ten arc found 
convenient. There are certain absolute entities in nature, 
such as the constant of gravitation, the velocity of light in free 
space, and the constants occurring in the expression giving 
the constitution of the radiation in an enclosure that corre- 
sponds to each temperature, which are the same for all kinds 
of matter; these might be utilized, if known with sufiicicnt 
accuracy, to establish a system of units of an absolute or cosmical 
kind. The wave-length of a given .sf)ectral line might b(i 
utilized in the same manner, but that depends on recovering the 
kind of matter which produc(;s the line. 

In physical science the uniformities in the course of pheno- 
mena arc elucidated by the discovery of permanent or intrinsic 
relations between the measurable properties of material systems. 
Each such relation is expressible as an eejuation (’onnecting 
the numerical values of entities belonging to the system. Such 
an equation, representing as it does a relation between actual 
things, must remain true when the measurements are referred 
to a new set of fundamental units. Thus, for example, the 
kinematical equation if n is purely numerical, contra- 

dicts the necessary relations involved in the definitions of the 
entities velocity, acceleration, and length which occur in it. For 
on changing to a new set of units as above the equation should 
still hold; it, however, then becomes 7;2/[Vl^ - 7 / • /-7[FP • //fL|. 
Hence on division there remains a dimensional relation f V ~ 
which is in disagreement with the dimensions above 
determined of the derived units that are involved in it. The 
inference follows, either that an equation such as that from which 
we started is a formal impossibility, or else that the factor 
n which it contains is not a mere number, but represents n 
times the unit of some derived quantity which ought to be 
specified in order to render the equation a complete statement 
of a physical relation. On the latter hypothesis the dimensions 
N] of this quantity are determined by the dimensional equation 
Vp-- [N][F]“[L] where, in terms of the fundamental units of 
ength and time, fV] = [L]fTl"^ [F] = rL]nT“’» whence by 
substitution it appears that [N] = [Lj’^fT]'-^. Thus, instead of 
being merely numerical, n must represent m the above formula 
the measure of some physical entity, which may be classified 
by the statement that it has the conjoint dimensions of time 
directly and of velocity inversely. 

It often happens that a simple comparison of the dimensions 
of the quantities which determine a physical system will lead 
to important knowledge as to the necessary relations that 
subsist between them. Thus in the case of a simple pendulum 
the period of oscillation r can depend only on the angular 
amplitude a of the swing, the mass m of the bob considered as 
a point, and the length I of the suspending fibre considered as 
without mass, and on the value of g the acceleration due to 
gravity, which is the active force; that is, m, /, g). 

The dimensions must be the .same on both sides of this formula, 
for, when they are expressed in terms of the three independent 
dynamical quantities mass, length, and time, there must be 
complete identity between its two sides. Now, the dimensions 
of g are [L]fT]'^; and when the unit of length is altered the 
numerical value of the period is unaltered, hence its expression 
must be restricted to the form /(a, w, //g). Moreover, as the 
period does not depend on the unit of mass, the form is further 


reduced to /(o, //g) ; and as it is of the dimensions -i - 1 in time, it 
must be a multiple of (//g)7 and therefore of the form i>{a) 

Thus the period of oscillation has been determined by these 
('onsidcrations except as regards the manner in which it depends 
on the amplitude a of the swing. When a process of this kind 
leads to a definite result, it will be one which makes the un- 
known quantity jointly proportional to various powers of the 
other quantities involved ; it will therefore shorten the process 
if we assume such an expression for it in advance, and find 
whether it is possible to determine the exponents definitely 
and uniquely so as to obtain the correct dimensions. In the 
present example, assuming in this way the relation t ^ 
where A i.s a pure numeric, we are led to tlie dimensional equa- 
tion [T] ~ [«ry|M)‘'[L]'[Ll''"^J\ showing that the law assumed 
would not persist when the fundamental units of length, mass, 
and time are altered, unless //--o, a* - - L as an angle 

has no dimensions, being determined by its numerical ratio to 
the invariable angle forming four right angles, p remains unde- 
termined. This leads to the same result, t =• <^(a)Z+ig 7 as 
before. 

As illustrating thc‘ pov/er and also the limitations of llii.s method 
of (limensions, wo may apply it (after Lorfl Jtayleigh, Roy, Soc, 
l*roc., March igoo) to the laws of viscosity in gast.'s. The dimensioiw 
of viscosity (/x) are (forcc/avea)~-(vcloci{y/length), giving [M 1 ./*T‘^J 
in ternis of the finulamental units. Now. on the dynamical theory 
of gases viscosity must be a function of tlie ma.ss in of a molecule, 
the numl)c*r n of molecules per unit volume, their velocity of mean 
square v, and their effective radius a ; it can depend on nothing 
else, 'riu^ e(|iiation (if dimemsiems cannot supply mcjrc than Rmr 
relations connecting tlu*se four possibilities of variation, and so 
cannot hen* lead to a d(‘finite result without further knowledge 
of the physical circumstances. And we remark conversely, in 
passing, that wherever in a ])robl(*m of physical dynamics we know 
that the quantity sought can depend on only three other quantities 
whose dynamical dimensions are known, it must vary as a simple 
powtT of each. 'I'Ik^ additional knowledge required, in order to 
enable us to proc(H‘d in a cas(? like the present, must be of the form 
of such an equation of simple variation. In the ]>re,sent cases it 
is involvisl in the new fact that in an actual gas the mean frees path 
is very great r()m])ared with tht^ effective molecular radius. On 
this account the? mean fre'e? ))ath is inver.sely as the? number of 
molecules per unit volume ; and thcTcdore the coeflicicint of vis- 
cosity, bt‘ing proportional to these two ejuantities jointly, is inde- 
pendent of eitlior, so long as the other quantities defining the sy.stein 
remain unchanged. If tlie molecules an? taken to be* spheres which 
exert mutual action only during collision, wc? therefore assume 

ju. cc 

which requires that the equation of dimensions 
[ML *T’q=[MHLT-q>'fL>“ 

must be satisfied. This gives ;r=T, y= r, z- - 2. As tlie tem- 
perature is ])roportional to it follows that the vi.scosity is 

T»roportional to the .square root of the ma.ss of the molecule and the 
square root of the absolute t(fmperature, and inversely proportional 
I to tlu? square? of the (effective molecular radius, being, as already 
scf?n, uninfluenced by change of density. 

If the atoms are taken to be Ifoscovichiaii points exerting mutual 
attractions, the effective diameter a is not definite ; but we can still 
proceed in cases where the law of mutual attraction is expressed by 
a .simple formula of variation — that is, provided it is of type kni^r*\ 
wh(?re r is the distance b(?tween the two molecules. 'Pht'n, noting 
that, as this is a force, the dimensions of k must be (M-*LH *'1'-“), we 
can assume 

A* oc 

provided [ML~ ’T - •] = [Ml^ET 'MM 

which demands and is satisfied by 

Thus, on this supposition, 

' 9 S* 

where 0 represents absolute temperature. (See Diffusion.) 

When the quantity sought depends on more than three others, 
the method may often be equally useful, though it cannot give *a 
complete result. Cf. Sir G, (/. Stokes. Math, and Rhys, Papers^ 

V. (1881) p. to 6, and Lord Rayleigh, Phil Ma^. (1905), (i) p. 494, 
for examples dealing with the determination of vi.scosity from 
observations of the retarded swings of a vane, and with the Ifnula- 
tion of the most general type of characteri.stic equation feJ^ases 
respectively. As another example we may consider what is involved 
in Bashforth's experimental conclusion that the air-resistances 
to shot of the same shape are proportional to the squares of their 
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linear dimensions. A priori, the resistance is a force which is deter- 
mined by the density of the air p, the linear dimensions I of the shot, 
the viscosity of the air /it, the velocity of the shot v, and the velocity 
of sound in air c, there bein^^ no other physical quantity sensibly 
involved. Five elements are thus concerned, and we can combine 
them in two ways so as to obtain quantities of no dimensions ; 
for example, we 'may choose pz;///A and vjc. The resistance to the 
shot must therefore be of the form fi*’'fh^v*<p{pvl/ii)f(vlc), this form 
being of sufficient generality, as it involves an undetermined function 
for each element beyond three. On equating dimensions we find 
.rx*r2, y=. - I, z^o. Now, Bashforth's result shows that 
'J’herefore the resistance is pv^l^t(vjc), and is thus to our degree of 
approximation independent of the viscosity. Moreover, we might 
have assumed this practical indepcindence straight off, on known 
hydrodynamic grounds ; and then the? argument from dimensions 
could have predicted Hashforth’s law, if the present application 
of the doctrine of dimensions to a case involving turbulent fluid 
motion not mathematically specifiable is valid. One of the im- 
])ortant results drawn by Osborne Reynolds from his experiments 
on the regime of flow in pipc?s was a confirmation of its validity : we 
now sec that the ballistic result furnishes another confirmation. 

In electrical .science two essentially distinct system.s of 
measurement were arrived at according as the development 
began with the phenomema of electrostatics or those* of electro- 
kinetics. An electric charge appears a.s an entity having 
different dimensions in terms of the fundamental dynamical 
units in the two cas(?s : the ratio of these dimensions proves 
to be the dimensions of a velocity. It was found, first by W. 
Weber, by measuring the same charge by its sialic and its 
kinetic effects, that the ratio of th(' two units is a velocity 
sensibly identical with the velocity of light, so far as regards 
experiments conducted in space devoid of dense matter. The 
emergencti of a definite absolute velocity such as thi.s, out of a 
comparison of two different ways of approaching th(^ same 
quantity, entitles us to a.sscrt that the two ways can he con- 
solidated into a single dynamical theory only liy some develop- 
ment in which this velocity comes to play an actual part. Thus 
the h\’pothesis of the mere existence of some complete dynamical 
theory was enough to show, in th(? stage wliich electrical science 
had reached under Gauss and Weber, that there is a definite 
physical velocity involved in and undcjrlying electric phtjnomcna, 
which it would have been hardly possible to imagine as other 
than a velmnty of propagation of electrical effec’.ts of some? kind. 
The time was thus ripe for the n'conslruction of electric theory 
by Faraday and Maxwell. 

The power of the method of dim(‘nsions in thus revealing 
general relations has its source in the hypothesis that, however 
complicated in appearance, the phenomena are r(*ally restrict('d 
within the narrow range of dependence on the three fundamental 
entities. The proposition is also therein involved, that if a 
changing physical system be compared with another system 
in which the scale is altered in different ratios as regards corre- 
sponding lengths, masses, and times, then if all quantitic.s 
iiff(‘cting the stxond system are altered from the corresponding 
quantities affe?cling the first in the ratios determined by their 
physical dimensions, the stage of progress of the second system 
will always correspond to that of the first ; under this form 
the application of the principle, to determine the correlations 
of the d)’namic.s of .similar .sy.stems, originated with Newton 
{Principia, lib. ii. prop. 32). For example, in comparing the 
behaviour of an animal with that of another animal of the same 
build but on a smaller scale, wc may take the mass per unit 
volume and the muscular force per unit sectional area to be the 
same for both ; thus fL], fM], . . . being now ratios of corre- 
sponding quantities, W'c have fML'^]«i and ~ i, 

giving [L] — [T] ; thus the larger animal effects movements of 
his limbs more slowly in simple proportion to his linear dimen- 
sions, while the velocity of movement is the same for both at 
corresponding stages. 

But this is only on the h>q)othesis that the extraneous 
force of gravity docs not intervene, for that force does 
not vary in the .same manner as the mu.scular forces. The 
rest®fias thus application only to a case like that of fishes in 
whi(5i" gravity is ^uilibrated by the buoyancy of the water. 
The effect of the inertia of the water, considered as a perfect 
fluid, is included in this comparison ; but the forces arising 


from viscosity do not correspond in the two systems, so that 
neither system may be so small that viscosity is an important 
agent in its motion. ITie limbs of a land animal have mainly 
to support his weight, which varies as the cube of his linear 
dimensions, while the sectional areas of hi.s muscles and bones 
vary only as the square thereof. Thus the diameters of his 
limbs should increase in a greater ratio than that of his body — 
theoretically in the latter ratio raised to the power #, if other 
things w(.‘re the same. An application of this principle, which 
has become indispensable in modern naval architecture, permits 
the prediction of the behaviour of a large ship from that of a 
.small-scale model. The principle is also of very wide utility 
in unravelling the fundamental relations in definite physical 
problems of such complexity that complete treatment is beyond 
the present powers of mathematical analysis ; it has been 
applied, for example, to the motions of systems involving 
viscous fluids, in elucidation of wind and waves, by Helmholtz 
(Akad. Berlin^ 1873 and 1889), and in the electrodynamics of 
material atomic systems in motion by Lorentz and by Larmor. 

As already stated, the csse?ntials of the doctrine of dimensions 
in its most ’ fundamental aspect, tliat relating to the comparison 
of the ])ropcrties of correlated systems, originated with Newton. 
The explicit formulation of the idea of the dimensions, or the ex- 
ponents of dimension, of physical quantities was first made by 
J^'ouricr, Th^orie do In chaleur, 1822, ch. ii. sec. 9 ; tlu? homogeneity 
in dimensions of all the terms of an equation is insisted on by him, 
mucfi as ex])lained above ; and the u.sc of tliis principle as a test 
of accuracy and precisif)a is illustrated. (J. !.,♦) 

UNITS, PHYSICAL. In order that our acquaintance with 
any part of nature may become exact wc must have* not merely 
a qualitative but a quantitative knowledge of facts. Hence 
the moment that any branch of science begins to develop to 
any extent, atttjnipts are made to mea.sure and evaluate the 
quantities and effects found to exist. To do tliis we have 
to select for each measurable magnitude a unit or standard of 
reference (Latin, umlas, unity), by comparison with which 
amounts of other like quantities may be numerically defined. 
There is nothing to prevent us from selecting these fundamental 
quantitie.s, in terms of which other like (|uantitics are to be 
exprcs.sed, in a perfectly arbitrary and independciiit manner, 
and as a matter of fact this is what i.s generally done in the early 
stages of every science. We may, for instance, choose a certain 
length, a certain volume, a certain mass, a certain force or 
power as our units of length, volume, mass, force or power, 
which have no simple or direct relation to each other. Similarly 
wc may select for more special measurements any arbitrary- 
electric current, chjclromotive force, or resistance, and call 
them our units. The pn^gress of knowledge, however, is greatly- 
assisted if all the measurable quantities are l)rought into relation 
with each other by so selecting the units that they are related 
in the most simple manner, each to the other and to one common 
set of measurable magnitudes called the jundamenial quantities. 

I'he progress of tliis co-ordination of units has been greatly 
aided by the discovery that forms of physical energy can be 
(^inverted into one another, and that the conversion i.s by 
definite rule and amount (see Energy). Thus tlic mechanical 
energy associated with moving mas.ses can be converted into 
heat, hence heat can be measured in mechanical energy units. 
The amount of heat required to raise one gramme of water 
through i"" C. in the neighbourhood of C. is equal to forty- 
two million ergs, the erg being the kinetic energy or energy of 
motion assexiiated with a mass of 2 grammes when moving 
uniformly, without rotation, with a velocity of 1 1^. per second. 
This number is commonly called the “ mechanical equivalent 
of heat,” but would be more exactly described as the “ mechan- 
ical equivalent of the specific heat of water at C.” Again, 
the fact tlmt the maintenance of an electric current requires 
energy, and that when produced its energy can be wholly 
utilized in heating a mass of water, enables us to make a similar 
statement about the energy required to maintain a current of 
one ampere through a resistance of one ohm for one second, and 
to define it by its equivalent in the energy of a moving mass. 
Physical units have therefore been selected with the object of 



UNITS, PHYSICAL 


establishing simple relations between each of them and the 
fundamental mechanical units. Measurements based on such 
relations are called absolute measurements, The science of 
dynamics, as far as that part of it is concerned which deals 
with the motion and energy of material substances, starts 
from certain primary definitions concerning the measurable 
quantities invoKed. In constructing a system of physical 
units, the first thing to consider is the manner in which we 
shall connect the various items. What, for instance, fhall be 
the unit of force, and how shall it be determined by simple 
reference to the units of mass, length and time ? 

The modern absolute system of physical measurement is 
founded upon dynamical notions, and originated with C. F. 
Gauss. We are for the most part con('-erned in studying 
motions in nature ; and even when we find bodies at rest in 
eejuilibrium it is because the causes of motion are balanced 
rather than absent. Moreover, the postulate which lies at 
the base of all present-day study of physi(!s is that in the 
ultimate issue we must seek for a mechanical explanation of 
the facts of nature if we arc to reach any explanation intelligible 
^ to the human mind. Accordingly the root of all science is the 
knowledge of the laws of motion, and the enunciation of these 
laws by Newton laid the foundation of a more exact knowledge 
of nature than had been possible before. Our fundamental 
scientific notions are those of Lengthy limey and mass. No 
metaphysical discussion has been able to n?solve these ideas 
into anything simpler or to derive them from each other. 
Henc(i in selecting units for physical measurements we have 
first to choose units for the above three quantities. 

Fundamental Units , — 'Fwo systems of fundamental units are 
in common use : the llrilish system, having the yard and 
pound as the standard units of length and mass, frequently 
termed the “ foot-pound-second ” (F.P.S.) system ; and the 
“ centimetre-gramme-second ” system (C.G.S.), having the 
centimetre and gramme as standard units of length and mass, 
termed the “ metric system. The fundamental unit of time 
is the same in both systems, namely, the “ mean solar second,^* 
86,400 of which make i solar day (see 'Fime). Since these 
systems and the corresponding standards, together with their 
factors of conversion, are treated in detail in the article 
Weights and Measures, we need only d(*al here with such 
units as rec(five special scientific use, i,e, other than in ordinary 
(commercial practice. I'he choice of a unit in which to express 
any quantity is determined by the magnitude and j)roportional 
error of the measurement. In astronomy, where immense 
distanccjs hav(^ to be very fre(iuently expressed, a common unit 
is the mean radius of the eartlVs orbit, the “ astronomical unit ” 
of length, i,e, 92,900,000 miles. But while this unit serves well 
for the region of our solar system, its use involves unwieldy 
numerical coeiricicnts when stellar distances are to he exfiressed. 
Astronomers have therefore adopted a unit of length termed the 
“ light year,^* which is the distance lrav(Tsed by light in a year ; 
this unit is 63,000 times the mean radius of the earth’s orbit. 
The relative merits of these units as terms in which astronomical 
distances may be expressed is exhibited by the values of the 
distance of the star a Centauri from our earth, namely, 
25,000,000,000,000 miles - 275,000 astronomical units = 4*35 
light years. 

As another example of a physical unit chosen as a matter of 
convenience, we may refer to the magnitudes of the wave-lengths 
of light. These quantities are extremely small, and admit of 
correct determination to about one part in ten-thousand, and 
range, in the visible spectrum, from about 6 to 4 ten-millionths 
of a metre. Since their values are determined to four significant 
figures, it is desirable to choose a unit which represents the value 
as an integer number ; the unit is therefore a ten-thou.sand- 
millionth of a metre, termed a tenth metre,’* since it is 10 
metres. Sometimes the thousand-millionth of a metre, the 
“ micromillimetre,” denoted by /i/x, serves as a unit for wave 
lengths. Another relatively minute unit is the “micron,” 
denoted by /a, and equal to one-millionth of a metre ; it is espe- 
cially used by bacteriologists. 
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Units in Mechanics, quantities to be measured in 
mechanics {q*v,) are velocity and acceleration, dependent on the 
units of length and time only, momentum, force, energy or work 
! and power, dependent on the three fundamental units. 'I’lu; 
unit of velocity on the British system is i foot, 1 yard, or i mile 
per second ; or the time to which the distance is referred may be 
expre.sse(l in hours, days, tkv.y th(‘ choi(!e depending upon the 
actual magnitude of the velocity or on custom. Thus the muzzle 
velocity of a rifle or cannon shot is expressed in feet per second, 
whereas the speed of a train is usually expressed in miles per 
hour. Similarly, the unit on the metri(! system is i metre, or any 
decimal multiple thereof, per second, per hour, tVc. Since 
acceleration is the rate of increase of velocity per unit time, it 
is obvious that the unit of acceleration depends solely upon the 
units chosen to express unit velocity; thus if the unit of velocity 
be one foot per second, the unit of acceleration is one foot per 
second per second, if one metre per second the unit is one metre 
per second per second, and similarly for other units of velocity. 
Momentum is defined as the product of mass into velocity ; 
unit momentum is therefore the momentum of unit mass into 
unit velocity ; in the British system the unit of mass may be the 
pound, ion, &c., and the unit of velocity any of those mentioned 
above ; and in the metric system, the gramme, kilogrammt*, kv,y 
may be the unit of mass, while the metre per second, or any other 
metric unit of velocity, is the rc^maining term of the? product. 

Forc(‘, being measured by the change of momentum in unit 
time, is expressed in terms of the same units in which unit 
momentum is defined. The common British unit is the 
“ poundal,” the force which in one second retards or accelerates 
the velocity of a mass of one pound by one f<jot per second, 'i'he 
metric (and scientific) unit, nann^d the “ dyne,” is derived from 
the centimetre, gramme, and second. 'Fhe poundal and dyne 
are related as follows i poundal **= 13, 825*5 dynes. 

A common unit of force, especially among engineers, is the 
“ weight of one pound,” by which is meant the force equivalent 
to the gravitational attraction of the earth on a mass of one 
pound. 'J'his unit obviously depends on gravity ; and since thi.s 
varies with th(‘ latitude and height of the place of observation 
(se(* Karth, Figukk of), the “ force of one pound ” of the 
engineer is not constant. Roughly, it equals 32*17 poundals or 
980 dynes. 'Fhe most frc^querit u.ses of this engineer’s unit are 
to be found in the expressions for pressure, especially in the 
boilers and cylinders of steam irngines, and in structures, such 
as bridges, foundations of buildings, K:c. 'I'he expression takes 
the form : pounds per scjuare foot or inch, meaning a force 
(‘qui valent to so many pounds’ weight distributed over a square 
foot or inch, as the case may be. Other units of presr.urc (and 
therefore special units of force) are the “ atmosphere ” (abbrevi- 
ated “ atmo ”), the force exerted on unit area by the column of 
air vertically above it ; the “ millimetnt or centim«‘tre of 
mercury,” the usual scientific units, the force exerted on unit area 
by a column of mercurf one millimetre or centimetre high ; and 
the “ foot of water,” the column being one foot of water. All 
these units admit of ready conversion: — ! atmo -760 mm. 
mercury = 32 feet of water = i,oj 3,600 dynes. 

Energy of work is measured by force acting over a distance. 
I'he .scientific unit is the “ erg,” which is the energy expended 
when a force of one dyne acts over one centimetre. This unit 
is too small for measuring the quantity of energy ass<)ciated, for 
instance, with engines ; for such purposes a unit ten-million times 
as great, termed the “ joule,” is used. The British absolute 
unit is the “ poundal-foot.” As we noticed in the case of units 
of force, common-life experience has led to the introduction of 
units dependent on gravitation, and therefore not invariable : 
the common British practical unit of this class is the “foot- 
pound ” ; in the metric system its congener is the “ kilogramme- 
metre.” . 

Power is the rate at which force does work ; it is therefore 
expressed by “ units of energy per second.” The metricf unit 
in use is the “ watt,” being the rate equal to one joule per 
second. Larger units in practical use are : “ kilowatt,” 
equal to 1000 watts ; the corresponding energy unit being the 
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kilowatt-second^ and 3600 kilowatt-seconds or i kilowatt-hour 
is called a “ Board of lYadc unit or a “ kelvin.” This last 
is a unit of energy, not power. In British engineering 
practice the common unit of power is the “horse-power” 
(HP). wliich equals 550 foot-pounds performed per second, 
or foot-pounds per minute; its equivalent in the 

metric system is about 746 watts, the ratio varying, however, 
with gravity. 

Units of Heat, — In studying the phenomena of heat, two 
measurable quantities immediately present themselves : — 
(1) temperature or thermal potential, and (2) quantity of heat. 
'Phree arbitrary scales are in use for measuring temperature 
(see Thermometry), and each of these .scales affords units 
suitable for the expression of temperature. On the Centigrade 
s(!ale the unit, termed a “ Centigrade degree,” is one-hundredth 
of the interval between the temperature of water boiling 
under normal barometric pres.sure (760 mm. of mercury) and 
that of melting ice ; the “ Fahrenheit degree ” is onc-hundred- 
and-eightieth, and the “Reaumur degree” is one-eightieth 
of the same difference. In addition to these scales there is the 
“thermo-dynamic .scale,” which, being based on dynamical 
reasoning, admits of correlation with the fundamental units. 
This subject is discu.sscd in the article.s Thermodynamics and 
Thermometry. 

Empirical units of “ quantity of heat ” readily suggest them- 
selves as the amount of heat necessary to heat a unit mass of 
any substance through unit temperature. Jn tJic metric system 
the unit, termed a “ calorie,” is the quantity of heat required 
to raise a gramme of wattjr through one degree (Centigrade. 
This quantity, however, is not constant, since the specific heat of 
water varies with temperature (see Calorimetry). In defining 
the calorie, therefore, the particular temperatures must be 
.specified ; consequently there are several calories particularized 
by special designations : — (1) conventional or common gramme- 
caloric, the heat recjuired to raise 1 gramme of water between 
150*^ C. and 17'^ C. through ('. ; (2) “ mean or average gramme 
calorie,” one-hundredth of the total heat required to raise the 
temperature of 1 gramme of water from 0° C. to 100^ C. ; (3) 

“ zero gramme calorie,” the heat required to raise i gramme of 
water from o'" C. to C. These units arc thus related : — 

I common calorie == 1-987 mean calories 0 992 zero calorics. 
A unit in common use in thermo-chemistry is the major calorie, 
which refers to one kilogramme of water and 1” C. In the 
British system the common unit, termed the “ British Thermal 
Unit ” (B.Th.U.), is the amount of heat required to raise ont 
pound of water through one degree Fahrenheit. 

A correlation of these units of quantity of heat with the 
fundamental units of mass, length and time attended the 
recognition of llie fact that heat was a form of energy ; and 
their quantitative relationships followed from the experi- 
mental determinations of the so-called “ mechanical equivalent 
of heat,” i,e> the amount of mcchaniCUl energy, expressed in i 
ergs, joules, or foot-pounds, equivalent to a certain quantity of 
heat (cf. Ualorimf.try). These results show that a gram-caloric 
is equivalent to about 4-2 joules, and a British thermal unit to 
780 foot-pounds. 

Electrical Units, — ^^Fhc next most important units are the electri- 
cal units. We are principally concerned in electrical w'ork with 
three quantities called rcspectiveh', electric current, electro- 
motive force, and resistance. These are related to one another 
by Ohm’s law, which states that the electric current in a circuit 
i.s directly as the electromotive force and inversely as the re- 
sistance, when the current is unvarying and the temperature of 
the circuit constant. Hcnc^e if we choose units for two of these 
quantities, the above law defines the unit for the third. Much 
discussion has taken place over this question. The choice 
is decided hy the nature of the quantities them.selves. Since 
resistance is a permanent quality of a substance, it is possible 
to select a certain piece of wdre or tube full of mercury, and 
declare that its resistance shall be the unit of resistance, and 
if the substance is permanent w'e shall possess an unalterable 
standard or unit of resistance. For these reasons the practical 


unit of resistance, now called the international ohm, has been 
selected as one of the above three electrical units. 

It has now been decided that the second unit shall be the 
unit of electric current. As an electric current is not a thing, but 
a process, the unit current can only be reproduced when desired. 
There are two available methods for creating a standard or unit 
electric current. If an unvarying current is passed through a 
neutral solution of silver nitrate it decomposes or electrolyses 
it and deposits silver upon the negative pole or cathode of the 
electrolytic cell. According to Faraday’s law and all subse- 
quent experience, the same current deposits in the .same 
time the .same mass of .silver. Hence we may define the unit 
current by the mass of silver it can liberate per second. Again, 
an electric current in one circuit exerts mechanical force 
upon a magnetic pole or a current in another circuit suitably 
placed, and we may measure the force and define by it a unit 
electric current. Both these methods have been used. Thirdly, 
the unit of electromotive force may be defined as equal to 
the difference of potential between the ends of the unit of 
re.sistance when the unit of current flows in it. 

Apart, however, from the relation of these electrical units ^ 
to each other, it has been found to be of great importance to 
establish a simple relation between the latter and the absolut(' 
mechanical units. I’hus an electric current which is AbBoiute 
pa.s.sed through a conductor dis.sipates its energy as Bharieai 
heat, and hence creates a certain quantity of heal 
per unit of time. Having cho.sen our units of energy and 
related unit of (juantity of heat, we must so choose the unit of 
current that when passed through the unit of resistance it shall 
dissipate 1 unit of energy in i unit of time. 

A further consideration has weight in selecting the size of 
the units, namely, that they must be of convenient magnitude 
for the ordinary measurements. The founders of the British 
modern system of practical electrical units were a AsBocia- 
committee appointed by the Britisli Association in tian 
1861, at the suggestion of Lord Kelvin, which made its *"'^^** 
first report in 1862 at (Cambridge (see B, A, Report), The five 
subsequent reports containing the results of the committee’s 
work, together with a large amount of most valuable matter 
on the .subject of electric units, were collected in a volume 
edited by Prof. Fleeming Jenkin in 1873, entitled Reports of the 
Committee on Electrical Standards. This committee has con- 
tinued to sit and report annually to the Jkitish Association 
since that date. In their .second report in 1863 (sec B, A. 
Report, Newcastle-on-Tyne) the committee recommended th(‘ 
adoption of the absolute system of electric and magnetic units 
on the basis originally proposed by Gauss and Weber, namely, 
that there units should be derived from the fundamental dy- 
namical units, but assuming the units of length, mass and time 
to be the metre, gramme and second instead of the millimetre, 
milligramme and second as proposed by Weber. Considerable 
differences of opinion existed us to the choice of the funda- 
mental units, but ultimately a suggestion of Lord Kelvin’s was 
adopted to select the centimetre, gramme, and second, and to 
construct a system of electrical units (called the C.G.S. system) 
derived from the above fundamental units. On this system 
the unit of force is the dyne and the unit of work the erg. The 
dyne is the uniform force which when acting on a mass of 
I gramme for 1 second gives it a velocity of i centimetre per 
second. The erg is the work done by i dyne when acting 
through a distance of 1 centimetre in its own direction. The 
electric and magnetic units were then derived, as previous!}- 
suggested by Weber, in the following manner : If we consider 
two very small spheres placed with centres i centimetre apart 
in air and charged with equal quantities of electricity, then if 
the force between these bodies is i dyne each sphere is said 
to be charged with i unit of electric quantity on the electro- 
static system. Again, if we consider two isolated m^etic 
poles of equal strength and consider them placed i centimetre 
apart in air, then if the force between them is i dyne these 
poles are said to have a strength of i unit on the electromag- 
netic system. Unfortunately the committee did not take into 
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account the fact that in the first case the force between the 
electric charges depends upon and varies inversely as the di- 
electric constant of the medium in which the experiment is 
made, and in the second case it depends upon the magnetic 
permeability of the medium in which the magnetic poles exist. 
To put it in other words, they assume that the dielectric constant 
of the circumambient medium was unity in the first case, and 
that the permeability was also unity in the second case. 

The result of this choice was that two sytems of measurement 
were created, one depending upon the unit of electric quantity 
so chosen, called the electrostatic systeniy and the other depend- 
ing upon the unit magnetic pole defined as above, called the 
electromagnetic system of C.G.S. units. MoreovtT, it was found 
that in neither of these systems were the units of very con- 
venient magnitude. Hence, finally, the committee adopted a 
third system of units called the practical system, in which con- 
venient decimal multiples or fractions of the electromagnetic 
units were selected and named for use. This system, moreover, 
is not only consistent with itself, but may be considered to be 
derived from a system of dynamical units in which the unit of 
length is the earth quadrant or lo million metres, the unit of 
mass is io““ of a gramme and the unit of time is i second. The 
units on this system have received names derived from those 
of eminent discoverers. Moreover, there is a certain relation 
between the size of the units for the same quantity on the 
electrostatic (E.S.) system and that on the electromagnetic 
(E.M.) system, which depends upon the velocity of light in the 
medium in which the measurements are supposed to be made. 
Thus on the E.S. system the unit of electric quantity is a point 
charge which at a distance of i cm. acts on another equal charge 
witli a force of t dyne. The E.S. unit of elcictric current is a 
current such that i E.S. unit of quantity flows per second across 
each section of the (urcuit. On the E.M. system we start with 
the definition that the unit magnetic pole is one which acts 
on another equal pole at a distance of i cm. with a fonui of 
i dyne. The unit of current on the E.M. sy.stem is a current 
such that if flowing in circular circuit of i cm. radius each unit 
of length of it will act on a unit magnetic pole at the centre 
with a force of i dyne. This E.M. unit of current is much larger 
than the E.S. unit defined as above. It is v times greater, 
where is the velocity of light in air expressed in 

cms. per second. The reason for this can only be understood 
by considering the dimensions of the quantities with which 
we are concerned. If L, M, T denote length, ma.ss, lime, 
and we adopt certain sized units of each, then we may measure 
any derived quantity, such as velocity, acceleration, or force 
in terms of th(j derived dynamical units as already explained. 
Suppose, however, we alter the size of our selected units of 
L, M or T, wc have to consider how this alters the correspond- 
ing units of velocity, accleration, force, &c. To do this we 
have to consider their dimension,s. If the unit of velocity is 
the unit of length passed over per unit of time, then it is 
obvious that it varies directly as the unit of length, and 
inversely as the unit of time. Hence we may say that 
the dimensions of velocity are L/T or LT’^ ; similarly the 
dimensions of acceleration arc L/T- or LT"^, and the dimen- 
sions of a force are MLT"-. 

Tor a fuller explanation see above (Units, Dimensions of), or 
Everett's of the C.G.S. System of Units. 

Accordingly on tlie electrostatic system the unit of electric 
quantity is such that where q is the quantity of 

Bhetro^ charges, d their distance, / the mechanical 

or stress between them, and K the dielectric 
ehetro- constant of the dielectric in which they are im- 
magaaHc mersed. Hence since / is of the dimensions MLT'*, q^ 
** must be of the dimensions of KML^“2^ and q of the 
dimensions M1L?T^"K1. The dimensions of K, the dielectric 
constant, are unknown. Hence, in accordance with the sug- 
gestion of Sir A. Riickcr {PhiL Mag*y February 1889X we must 
treat it as a fundamental quantity. The dimenrions of an 
electric current on the electrostatic sy.stem are therefore those 
of an electric quantity divided by a time, since by current we 
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mean the quantity of electricity conveyed per second. Accord- 
ingly current on the E.S. system has the dimensions M'iL«T““K*. 

We may obtain the dimensions of an electric current uii the 
magnetic system by observing that if two circuits traversed by the 
same or equal currents arc placed at a distance from each other, 
the mechanical force or stress betwe(*n two (elements of the circuit, 
in accordance with Ampere’s law (sec Electro-kinetics), varies 
as the square of the current C, Die product of the elements of length 
ds, d$' of the circuits, inversely as the .sejuare of their distance d, and 
directly as the permeability/* of the medium in which they are 
immesrsed. Hence i'Msds' must be of the dimensions of a force 
or of the dimensions MLT '■*. Now, ds and d$* are lengths, and d 
is a length, hence the dimensions of electric current on the E.M. 
system must be Accordingly the dimensions of 

current on the E.S. system are and on the E.M. system 

they arc ^ where /* and K, the permeability and di- 

electric constant of the medium, are of unknown dimensions, and 
therefore treated as fundamental tjuantities. 

The ratio of the dimensions ol an electric current on the two 
systems (K.S. and E.M.) is therefore I/r This ratio must bi* 

a mere numeric of no dimcuisions, and therefore the dimensions of 
\/K/* must be those of the reciprocal of a velocity. We do not know 
what the dimensions of ;* and K are sc'paralely, but w(^ do know, 
tliercforc, that their product has the dimensions of the reciprocal 
of the square of a velocity. 

Again, we may arrive at two dimtuisional exjiressions for electro- 
motive force or diff(T(*nce of potential. Electrostatic dilference of 
pott^ntial between two ])hices is mi'asurecl l)y the mechanical work 
required to move a small conductor charged with a unit electric 
charge from one place to the other against the (jk'ctric force. Hence 
if V stands for the differenct* of potential between the two ])laces, 
and Q for the charge on th(‘ small conductor, th(^ ])roduct ^)V must 
bt* of the dimensions of the wovh or energy, or of tlie force x huiglh, 
or of ML*'!' Hut Q on Ihe electrostatic sy.st(‘m of mea.surement 
is of t.h(‘ dimensions ; Iht^ potential dillerenee V mii.st 

IxN therefore, of the dimtnisions K Again, sinoi? by 

Ohm's law and Joule’s law electromotive forei* luultiplieil by a 
current is ecpial to the power expended cm a circuit, the dimen- 
sions of electromotive force, or, what is the same thing, of 
potential ditferc'nee, in the electromagnetic system of measurement 
must be those* of power divided by a current. Since mc^chariical 
power means rate of doing work, the dimimsions of power mu.st 
ixj ML*T'"'*. We have* already seen that on tin* (‘lectromagnetic 
system the dimensions of a ciiiTent arc* M^L^'P ; therefore tlie 
dimensions of elc'ctroinotive force* or potcmtial on tli(‘ elect romii,gnetic 
system must be Here again we find that the ratio 

of the dimensions on the c*lectrostatic .system to the dinuusions on 
the electromagnetic sy-slc m is L”‘TK 

In the same; manner wc' may rticovcir from fundamental facts and 
relations the dimensions of c*vcTy c*Iectric and magne tic quantity on 
the two systems, .starting in oncj case from t'lectrostatic phemomena 
ancl in the othcT case from ('l(‘(:tromagnc?tic or magnetic. 'He? 
electrostatic dimcMisional expression will always involve K, and 
the electromagnetic dimensional expression will always involve 
/*, and in evc*ry case the dimensions in terms of K are lo those in 
term.s of ** for the .same quantity in the ratio of a power of L'P 
This therefore confirms the view that whatever may V)e thcj true 
dimensions in terms of fundamental units of /* ancl K, their product 
is the inverse .square of a velocity. 

Tabic* L gives the climtmsions of all the principal electric and 
magnetic quantities on thes electrostatic and electromagnetic 
systems. 

It will be seen that in every case the ratio of the dimensions on 
the two .systems is a power of LT^'eM. or of a velocity multiplied 
by the square root of tlie jiroduct K and /* ; in other words, it is the 
product of a velocity multi])licd by tlie geometric mean of K and /*. 
Ihis quantity ifsjKijL niust therefore be of the dimensions of a 
velocity, and the quc.stions arise. What is the absolute value of this 
velocity? and. How is it to be determined ? The* answer is, that 
the* value of the velocity in concrete numbc»rs may be? obtained l»v 
measuring the magnitude of any electric cjuantity in two ways, 
one making use only of electrostatic phemomena, and tlie other 
only of electromagnetic. To take one instance : — It is easy to show 
that the electrostatic ca])acity of a sphere suspended in air or in 
vacuo at a great distance* from other conductors is givc’n by a number 
equal to its radius in ec‘ntiniefres. Suppose .sucl) a .sphc.‘rc to ho 
charged and discharged rapidly with electricity from any .source, 
such as a battery. 11 would take electricity from the source at a 
certain rate, and would in fact act like a resistance in permitting 
the pas.sage through it or by it of a certain quantity of electricity 
per unit of lime. If K is the capacity and n is the number of cli.s- 
charges per second, then wK is a quantity of the dimensions of an 
electric conductivity, or of the reciprocal of a resistance. If a 
conductor, of which the electrostatic capacity can be calculated, 
and which has associated with it a commutator that charges and 
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Table I.— Dimensions or Electric Quantities 


Quantity. 


Magnetic per- 
meability . 

Magnetic 
force or 
field . 

Magnetic 
flux den- 
sity or in- 
duction 

Total mag- 
netic flux . 

Magnetization 

Magnetic pole 
strength 

Magnetic 

moment 

M agnetic\ 
potential or I 
magneto- j 
motive force; 

Specific in- 
ductive ca- 
pacity 

Electric force . 

Electric dis- 
placement . 

Electric quan- 
tity . 

Electric cur- 
rent . 

E 1 e c t r i r'l 
potential I 

E l ectmmo- j 
live force ) 

Electric re- 

sistance 

Electric ca- 
pacity. 

Self induct- 
.'incc . 

Mutual in* 

i duciancc 


Symbol. 

Dimensions 
on the Electro- 
static System 
E.S. 

Dinicn.sions 
on the Electro- 
magnetic 
System K. M. 

Ratio of E. S. to 
E.M. 

} (^*) 

J -« J.-1 


L”*T“ 

1 (H) 

l ,4 


I, 

1 (B) 

M^K"^ 

T“ 

L“’T 

J 

} (Z) 


L« T‘‘ 

L"'T 

J 

(I) 

L-S K-i 

L“1 T ‘ M* 

i“‘t 

} {>») 



L“‘T 

} (M) 



L“' T K“i 

(M.M.F.) 


L* M*T"* 

I, T“* 

[ (K) 

K 

y *“S ,7^8 —1 

L T M 

L’ T"* K M 

1 

(e) 

L-4 T"‘ 

I.l T"‘ 

L“' T K' - /.■! 

j (D) 

) (Q) 

L-J T’‘ 

L"* 

L T*‘ 

T“' KJ 


L T"'K-i 

} 

L? 


1, T"‘K^ 

(V) ) 

(E.M.F.)/ 



L“' T 

) (R) 

ir’ T K'* 

I. T"' M 

L"*T* K-',.-* 

} (C) 

L K 

l’ t’ m"’ 

l‘ T“’K m 

1 (L) \ 
j (M) / 

L"' T’ K"' 

I- M 

L-'T‘ 


a system of absolute and magnetic units settled also 
on a system of practical units of convenient magni* 
tilde, and gave names to them as follows : — 

10* absolute electromagnetic units of resist- 
ance ss I ohm 

lo® ,, ,, units of electro- 

motive force = I volt 

,’oth of an ,, ,, unit of current = i ampere 

iVth of an „ ,, unit of quantity = i coulomb 

10** M .. units of capacity s: I farad 

10-^* „ „ units of capacity = I microfarad 

Since the date when the preceding terms were adopted, 
other multiples of absolute C.G.S. units have received 
practical names, thus : — 

lo^ ergs or absolute C.G.S. units of energy * i joule 
lo^ ergs per second or C.G.S. units of power ss i watt 
10* absolute units of inductance = i henry 

lo® absolute units of magnetic flux = i weber * 

1 absolute unit of magnetomotive force = i gaus.s ' 

An Electrical Congress was held in Chicago, U.S.A., 
in August 1893, consider the subject of international 
practical electrical units, and the result of a conference 
between scientific representatives of Great Britain, the 
United States, France, Germany, Italy, Mexico, Austria, 
Switzerland, Sweden and British North America, 
after deliberation for six days, was a unanimous 
agreement to recommend the following resolutions as 
the definition of practical international units. These 
resolutions and definitions were confirmed at other 
conferences, and at the last one held in London 
in October 1908 were finally adopted. It was agreed 
to take : — 

“ As a unit of resistance, the International Ohm, which is 
based upon the ohm equal to 10® units of resistance of the 
C.G.S. system of electromagnetic units, and is represented 
by the resistance offered to an unvarying electric current 
by a column of mercury at the temperature of melting ice 
14-4521 grammes in mass, of a constant cross-sectional area 
and of the length of io()'3 cm. 

“ As a unit of current, the International Ampere, which is 
one- tenth of the unit of current of the C.G.S. .system of 
<?lectromagnelic units, and which is represented sufficiently 
well for practical u.se by the unvarying current which, 
when passed through a solution of nitrate of silver in water, 
deposits silver at the rate of o-ooiiiSoo of a gramme per 
second. 


discharges it n times per second, is arranged in one branch of a 
Wheatstone's Bridge, it can be treated and measured as if it wore 
a resistance, and its equivalent resistance calculated in terms of 
the resistance of all the other branches of tlic bridge (see Phil. Mag., 
1885, 20, 258), 

Accordingly, wc have two methods of mea.suring the capacity of 
a conductor. One, the electrostatic method, d(‘p(md.s only* on 
the measurement of a length, which in the case of a .sphere in free 
space is its radius; the other, the electromagnetic method, deter- 
mines the capacity in terms of the quotient of a time by a resistance. 
The ratio of the electrostatic to the electromagnetic value of the 
same capacity is thert*forc of the dimensions of a velocity multiplied 
by a resistance in electromagnetic value, or of the dimensions of a 
velocity squared. This particular experimental measurement has 
bc‘en carried out carefully by many observers, and the result has 
been always to show that the velocit>r v which expresses the ratio 
is ver>^ nearly ccjual to 30 thousand million centimetres per second ; 
1;=*= nearly The value of this important constant can be 

determined by ex])criments made to measure electric quantity, 
potential, resistance or capacity, both in electrostatic and in clcctrb- 
magmrtic measure. For details of the various methods employed, 
the reader must be referred to standard treatises on Electricity 
and Magnetism, where full particulars will be found (see Maxwell, 
Treatise on Electricity and Magnetism, vol. ii. ch. xix. 2nd cd. ; 
also Mascart and Jdul>crt, Trm^se on Electricity and Magnetism, 
vol. ii. ch. viii., Eng. trans. by ^jjjpnson). 

Table II. gives a list of sonif^^ these determinations of v, with 
references to the original papers. 

It will Ihj seen that all the most recent values, especially those 
in which a comparison of capacity has been made, approximate to 
3x10'® centimetres per second, a value which is closely in accord 
MMi|ha^test and best determinations of tlu^ velocity of light. 

'HQufifye in the next place to consider the question of 
AnjpiiS practical electric units and the determination and 
uniH. construction of concrete standards. The committee 
of the British Association charged with the duty of arranging 


As a unit of electromotive force, the International Volt, which is 
the electromotive forct? that, steadily applied lo a conductor whose 
resistance is one international ohin, will produce a current of one 
international ampere. It is represented sulhciently well for 
practical jmrposcs by }o?n ^f the E.M.F. of a normal or saturated 
cadmium Weston cell at 20“ C., i)reparcd in the manner described 
in a certain specification. 

" As a unit of quantit3^ the International Coulomb, which is the 
quantity’ of electricity transferred by a current of one international 
ampere in one second. 

‘^As the unit of capacity, the International Farad, w-hich is the 
capacity of a condenser charged to a potential of one international 
volt by one international coulomb of electricity. 

“ As a unit of work, the Joule, which is equal lo 10’ units of 
work in the C.G.S. Sy.stem, and which is represented sufficiently 
well for practical use by'’ the energy^’ expended in one second by an 
international ampere in an international ohm. 

“ As a unit of power, the Watt, w'hich is equal to 10^ units of 
power in the C.G.S. System, and which is represented sufficiently 
well for practical use by^ the work done at the rate of one joule per 
second. 

As the unit of inductance, the Henry, which is the induction 
in a circuit when an electromotive force induced in this circuit is 
one international volt, while the inducing current varies at the 
rate of one ampere per second." 


> Neither the weber nor the gauss has received very 
adoption, altliough recommended by* the Committee of the BfitiBh 
Association on Electrical Units. Many different suggestions have 
been made as to the meaning to be applied to the word gauss. 
The practical electrical engineer, up to tlie present, prefers to use 
one ampere-turn as his unit of magnetomotive force, and one line 
of force as the unit of magnetic flux, equal respectively to io/4ir 
times and i tiroes the C.G.S. absolute units. Very frequently the 
“ kilolinc," equal to 1000 lines of force, is now used as a unit of 
magnetic flux. 
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Table 1I*-^Observed Values of r in Centimetres per Second 


1 

j Date. 

! 

Name. 

Reference. 

Electric 

Quantity 

McJisiired. 

V in 

Centimetres 
per Second. 

’ 1856 

Weber anU 
R. Kohlrausch 

E lectrodyn a m ischc 
M asshehimmungen 
.and Po^g, Ann. 
xeix., August 10, 
1856 

Quantity 

3.107 X 10'** 

1 1867 

1 1868 

\ Lord Kelvin 
j .and W. F. King 

Report of British 
Assoc,, 1869, p. 434; 
and Reports on Elec- 
trical i^tandards, 
F. jenkin, p. 186 

Potential 

3*81 

; 1868 

J. Clerk Maxwell . 

P^hil, Trans. Roy. 
Soe„ x868, p. 643 


2.84 X toll 

; 187a 

Lord Kelvin and 
Dugald M'Kich- 

Phil, Trans, Roy, 
Soc., 1873, p. 409 

II 

2*89 xio>® 

j 1878 

c\n 

W. E. Ayrton and 
J. I*erry 

Journ, Soc, Tel, Eng, 
vol. viii. p. 136 

Capacity 

2*94 xioi® 

1880 

Lprd Kelvin and 
Shida 

Phil, Mag,^ 1880, vol. 
X. p. 431. 

Potential 

2.95s xiow 

1 i88r 

A. G. Stolctow . 

Soc, Franc, de Phys,, 
i88x 

Capacity 

2*99 X loi® 

: 1882 

F. Exner 

IVien. Ber,, x88a 

Potential 

2*93 X IQI® 

' 1883 

Sir J. J. Thomson 

Phil, Trans. Roy. 
Soc,, 1883, p. 707 

(..opacity 

2.03 X IqI® 

1 1884 

1. Klemencic 

Journ. Soc, Tel, Eng,, 
1887, p. 162 

M 1 

3*019 X 10’® 

1888 

F. Hirnstedt . 

Electrician, March 23, 
1888, vol. XX. p. 530 

*• 

3*007 X io‘® 

' 188B 

Lord Ktjlvin, Ayr* 
ton and Perry 

British A s.\ociation , 
Rath i and Elec- 
trician, .Sept. 28, 
1888 

Potential 

2.92 X lol® 

t888 

H. Fison . 

Pileetrician, vol, xxi. 
p. 215; and Proc, 
Phys^ Soc, Loud. , 
June 9, 1888 

Capacity 

1 

2*05 X lol® j 

1 i88q 

Lord Kelvin 

Proc, Roy. Inst., 1889 

Potential 

3.004 XJOW 

X889 

H. A. Rowland . 

Phil, Mag,, 1889 

Quantity 

3.981 X 10*® 

1889 

E. H. Koba . 

Phil, Mag., 1889 

Capacity 

3.000 X 10*® 

i 1^90 

Sir J. J. Thomson 
iuidG.F.C.Searle 

Phil. Trans,, 1890 


2.995 

: 1897 

1 

M. K. Maltby 

Wied, Ann., 1897 

Alternating 
currents t 
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In connexion with the numerical values in the above de- 
finitions much work has been done. The electrochemical 
equivalent of silver or the weight in p-ammes deposited per 
second by i C.G.S. electromagnetic unit of current has been 
the subject of much research. The following determinations 
of it have been given by various observers : — 


Name. 

1 VilllK'. 

1 

E, E. N. Mascart 

0*01 1 1 56 

F. and W. Kohlrausch 

o*otti 83 

Lord Rayleigh and Mrs 

0011179 

Sedgwick 


j. S. H. Pellat and 

0*011192 

A. Policr 1 

Karl Kahle 

o.or r 183 

G. W, Patterson and 

0*0 1 1 192 

K. E, Gut he 


J. S. H. Pellat and S. A. 

0*01 1 195 

Leduc 


Reference. 


Journ. dc Idtyaif/itr, 1SS4, I 

(2). 3. ^« 3 .' ' 

Wied, Ann., 188O, 27, i. 
Phil. Trans, Pay. Soc,, I 
1884, 2. 4! r. I 

Journ.de Phys., 1890,(2), 1 
9 . 3«i- ; 

Wied. Ann., 1899, 67, i. 
Physical Heview, 1898, 7, | 

251. 

Compks rendus, 1903. j 
136 , 1649 . I 


Although some observers have urged that the o-otii9 is nearer 
to the true value tlian o-oiii8, the preponderance of the evidence 
seems in favour of this latter number and hence the value per ampere- 
second is taken as o-ooii8oo gramme. The exact value of the 
electromotive force of a Clark cell has also been the subject of 
much research. Two forms of cell are in use, the simple tubular ! 
form and the H-form introduced by Lord Rayleigh. The Berlin 
Rcichsanslalt has issued a specification for a particular H-form of 
Clark cell, and its E.M.F. at 15*^ C. is taken as X'4328 international 
volts. The E.M.F. of the cell set up in accordance with the British 
Board of Trade specification is taken as i«434 international volts 
at 15'’ C. The detailed specifications arc given in Flcming'.s Hand- 
book for the Electrical Laboratory and Testing Room (1901), vol. i. 
chap. I ; in the same book will be found copious references to the 
scientific literature of the Clark cell. One objection to the Clark 
cell as a concrete standard of electromotive force is its variation 
with temperature and with slight impurities in the mercurous 
sulphate used in its construction. The Clark cell is a voltaic cell 
made with mercury, mercurous sulphate, zinc sulphate, and zinc 


as elements, and its E.M.F. decreases o*o8 % per degree Centi- 
grade with rise of temperature. In 1891 Mr Weston proposed to 
employ cadmium and cadmium sulphate in place of zinc and 
zinc sulphate and found that the temperature coefficient for the 
cadmium cell might be made as low as 0*004 % p®*" degree 
Centigrade. Its E.M.F. is, however. 1*0184 international volts 
at 20^" C. For details of construction and the literature of the 
subject .see Fleming's Handbook for the Electrical Laboratory, vol. i. 
chap. T. 

In the British Board of Irade laboratory the ampere and the 
volt are not recovered by immediate reforonce to tlie electrochemical 
equivalent of .silver or the Clark cell, but by means of instruments 
called a standard ampere balance and a standard loo-volt electro- 
.static voltnu^tcr. In the standard ampere balaijfce the current is 
determined by weighing the attraction between two coils tra- 
versed by the current, and the ampere is defined to be the current 
wliich causes a certain attraction between the coils of this 
standard form of ampere balance. The form of ampere balance in 
use at the British Board of Trade electrical standards office is 
described in Fleming's Handbook for the Electrical Laboratory, vol. i., 
and that constructed for the British National Physical Laboratory 
in the report of the Committee on Electrical Standards {Brit. A ssoc. 
Rep., 1905), I'his latter instrument will recover the ampere within 
one- thousandth part. For a further description of it and for full 
discussion of the present position of knowledge respecting the 
values of the international practical units the reader is reft'.rrcd to 
a paper by Dr F. A. Wolff read before the International Electrical 
Congress at St Louis Exhibition, U.S.A., in 1904, and the subse- 
quent discussion (see Journ, Inst. Elec. Eng, Land., 1904-3, 34, 190, 
35. 3^ 

The construction of the international ohm or practical unit of 
resistance} involves a knowledge of the specific resistance of mcrcuiy. 
Numerous determinations of this constant have been made. The 
results arc expressed eitlier in terms of the length in cm. of the 
column of pure mercury of i sq. mm. in section which at 0° C. has a 
resistance of lo* C.G.S. ek'ctromagnetic units, or else in terms of 
the weight of mercury in grammes for a column of constant cross- 
sectional area and length of 100*3 *^he. latter method was 

adopted at the British Association Meeting at Edinburgh in 1892, 
but there is some uncertainty as to the value of the density of 
mercury at n** C. which was then adopted. Hence it was proposed 
by IVofessor J. Viriamu Jones that the redeRurmination of the ohm 
should be made when required by means of the Lorentz method 
(see J. V. Jones, " 'I'he Absolute Measurement of Electrical Resist- 
ance," Proc, Roy. Inst, vol. 14, part iii. p. Ooi). For the length of 
the mercury column defining the ohm as above, Lord Rayleigh in 
1882 fmmd the value 106*27 cm., and R. 'P. Glazebrook in the .same 
year the value in(>*28 cm. by a differ(L}nt method, while another 
cietermination by Lord Rayleigh and Mrs Sedgwick in 1883 gave 
io0*22 cm. Viriamu Jones in 1891 gave the valut* 106*30 cm., and 
one by W. E. Ayrton in 1897 by the same method obtained the value 
106*27 to 106*28 cm. Hence thtj specific re.sistance of mercury 
cannot be said to be known to i part in 10,000, and the ab.solate 
value of the ohm in centimetres per second is uncertain to at Ica-st 
that amount. (See also J. Viriamu Jones, "On a Determination 
of the International Ohm in Absolute Measure," Brit. Assoc, 
Report, 1894.) 

The above-de.scribcd practical .sy.stcm based on the C.G.S. 
double system of theoretical units labours under several very 
great disadvantages. The practical system is derived nattoaMt 
from and connected with an abnormally large unit of gygtem of 
length (the earth quadrant) and an absurdly small eieeiricai 
unit of mass. Also in consequence of the manner in 
which the unit electric quantity and magnetic pole strength are 
defined, a coefficient, 47r, makes its appearance in many practical 
equations. For example, on the present system the magnetic 
force II in the interior of a long spiral wire of N turns per centi- 
metre of length when a current of A amperes circulates in the 
wire is 4irAN/io. Again, the electric displacement or induction 
D through a unit of area i.s connected with the electric force E 
and the dielectric constant K by the equation I) = KE/47r. In 
numerous electric and magnetic eejuations the constant 47r makes 
its appearance where it is apparently meaningless. A system of 
units in which this constant is put into its right place by appro- 
priate definitions is called a rational system of electric units. 
Several physicist.s have proposed such systems. Amongst others 
that of Professor G. Giorgi especially deserves mention. aiorrPn 
Wc have seen that in expressing the dimensions of sygHmaf 
electric and magnetic qualities we cannot do so simply ehoMcai 
by reference to the units of length, mass and time, 
but must introduce a fourth fundamental quantity. This 
we may take to be the dielectric constant of the ether or its 
magnetic permeability, and thus we obtain two systems of 
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measurement. Professor Giorgi proposes that the four funda- 
mental quantities shall be the units of length, mass, time and 
electrical resistance, and takes as the concrete units or standards 
the metre, kilogramme, second and ohm. Now this proposal 
not only has the advantage that the theoretical units are 
identical with the actual practical concrete units, but it is also 
a rational system. Moreover, the present practical units are 
unaltered ; the ampere, volt, coulomb, weber, joule and watt 
remain the actual as well as theoretical units of current, electro- 
motive force, quantity, magnetic flux, work and power. But 
the unit of magnetic force becomes the ampere-turn per metre, 
and the unit of electric force the volt per metre ; thus the 
magnetic units arc measured in terms of electric units. The 
numerical value of the permeability of ether or air becomes 
47r X 10"’ and the dielectric constant of the ether or air becomes 
i/47rx9xio®; their product is therefore 1/(3 which is 

the reciprocal of the square of the velocity of light in metres 
per second. 

For a discussion of the Giorgi proposals. st?(‘ a paper by Prokjssor 
M. Ascoli, read before the 1 nternational fClectrical Congress at St 
Louis. 1904 {Journ. Jnst. Elect, Hng. Lond., 1904, 176). 

It can hardly be said that the present system of electrical 
units is entirely satisfactory in all respects. Great difficulty 
would of course be experienced in again altering the accepted 
practical concrete units, but if at any future time a reformation 
should be possible, it would be desirable to bear in mind the 
recommendations made by Oliver Heaviside with regard to their 
rationalization. The British Association Committee defined 
the strength of a magnetic pole by reference to the mechanical 
stress between it and another equal pole : hence the British 
Association unit magnetic pole is a pole which at a distance of 
one centimetre attracts or repels another equal pole with a force 
of one dyne. 'Lhis, we have seen, is an imperfect definition, 
because it omits all reference to the permeability of the medium 
in which the (jxperimeni takes place ; but it is also unsatisfactory 
as a starting-point for a system of units for another reason. 
The important quantity in connexion with polar magnets is not 
a mechanical stress betw’een the free poles of different magnets, 
but the magnetic flux emanating from, or associating with, them. 
From a technical point of view this latter quality is far more 
important than the mechanical stress between the magnetic 
poles, because we mostly employ magnets to create induced 
electromotive force, and the quantity we arc then mostly 
concerned with is the magnetic flux proceeding from the poles. 
Hence the most natural definition of a unit magnet pole is that 
pole from which proceeds a total magnetic flux of one unit. 'J'hc 
definition of one unit of magnetic flux must then be that flux 
which, when inserted into or withdrawn from a conducting 
circuit of one turn having unit area and unit conductivity, 
creates in it a flow or circulation of one unit of electric quantity. 
The definition of a unit magnetic pole ought, therefore, to have 
been approached from the definition of a unit of electric quantity. 


On the e.G.S. or British Association system, if a magnetic fila- 
ment has a pole strength m — that is to say, if it has a magnetization 
I, and a section 5, such that 1 5 equals m — then it can be shown 
that the total flux emanating from the pole is ^rm. The factor 47 r, 
in consequence of this definition, makes its appearance in many 
practically important expressions. For instance, in the well-known 
magnetic equation connecting the vector values of magnetization 
I, magnetic force H and magnetic flux density B, where we have 
the equation 

B«H 1 - 4 x 1 , 


the appearance of the quantity 4ir disguises the real physical meaning 
of the equation. 

The true remedy for this difficulty has been suggested by Heaviside 
to be the substitution of rational forirrational formulae and definitions. 

lie proposcjs to restate the definition of a unit magnetic 
pole in such a manner as to remove this constant 4x 
from the most fr(.‘(iuently employed equations. His start- 
ing-point is a new definition according to which a unit 
magnetic ])ole is said to have a strength of m units if 
it attracts or rcnels another equal pole placed at a distance of 
d centimetres with a force of tlynes. It follows from this 

definition that a rational unit magnetic pole is weaker or smaller 
than the irrational or British Association unit pole in the ratio of 
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ils/4ir to I, or *28205 to r. The magnetic force due to a rational 
pole of strength m at a distance of d centimetres being units, 

if we suppose a magnetic filament having a pole oi strength m in 
rational units to have a smaller sphere of radius r described round 
its pole, the magnetic force on the surface of lliis sphere is mj^wr^ 
units, and this is therefore also the numerical value of the flux 
density. Hence the total magnetic flux through the surface of 
the sphere is 

47rf* X w/4Tr* units - m units ; 

and therefore the number which denotes the total magnetic flux 
coming out of the pole of stnmgth m in rational units is also w. 

The Heaviside system thus gives us an obvious and natural 
definition of a unit magnetic pole, namely, that it is a pole through 
which proceeds the unit of magnetic flux. It follows, therefore, 
that if the intensity of magnetization of the magnetic filament is 
1 and the section is s, the total flux traversing the centre of Iht* 
niagnet is 1a- units ; and that if the tilamt:ul is an endless or poleless 
iron filament magnetized uniformly by a resultant external magnetic 
force H, the flux density will be (?x])rcssecl in rational units by tin- 
equation B = l^ H. The physical meaning of this equation is that 
the flux per square centimetre in the iron is simply obtained by 
adding together the flux per square centimetre, if the iron is sujiposcd 
to be removed, and the magnetization of the iron at that j)lace. 
On the rational system, since the unit pole stnmgth has liccn 
decreased in the ratio of 1 to i! or of 3; 5441 to i, when compared 
with the magnitude of the ])rcscnt irrational unit ])olc, and since 
the unit of magnetic flux is the total flux proceeding from a magnetic 
])ole, it follows that Heaviside’s unit of magnetic flux is larger than 
the e.G.S. unit of magnetic flux in the ratio of 3*544 1 to i. 

It will be seen, therefore, that the Heavi.si'de rational units are 
all incommcasurable with the practical units. 'Phis is a great 
barriiT to their adoption in i)racticc, IxT-ausc it i.s impossible to 
discard all the existing resistance coils, ammeters, voltmeters, &c., 
and ^^(Jually impossible to recalibrate or readjust them to read in 
Heaviside units. A suggestion has been made, in modification of 
the Heaviside .system, which would j)rovi(le a system of rational 
practical units not impo.s.siblc of adoption. Jt has been pointed out 
l)y J. A. Fleming that if in ])lace of the ampen*, ohm, watt, joule, 
farad and coulomb, wo employ the dekampere, dekohm, the 
dekawatt, the dekajoule, the dekalarad and the dekacoulomb, we 
have a system of practical unitr. such that measurements mad*? in 
these units are equal to measurements made in Heaviside rational 
units when multiplied by some powtjr of 4W. Moreover, he has shown 
that this power of 47r, in the ca.se of mo.st units, varies inversely 
as the power under which ^ appears in tlie complete dimensional 
expression for the quantity in electromagnetic mea.surement. 
Thus a current measured in Heaviside rational units is nume‘rically 
equal to {^w)^ times the same current measured in dekamptfres, and 
in the electromagnetic dimensional expression for current, namely, 
i.lM*T‘V ^ g appears as fi'K If, th(m, w'e consitlor the ])er- 
meability of the ether to be numerically 47r instead of unity, the 
measurement of a curri'iit in dekamperes will be a number which is 
the same as that given by reckoning in Heaviside rational units. 
In this way a .sy.stem of National Practical Units (R.I\ Units) might 
be constructed as follows : 
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All cxcejit the unit of magnetic force and magnetic polarity 
are commensurable with the corresponding C.(i.S. units, and in 
multiples which form a convenient practical sy.steni. 


Even the rational systems already mentioned do not entirely 
fulfil the ideal of a system of physical units. There are certain 
constants of nature which are fundamental, in variable, and, as far 
as we know, of the same magnitude in all parts of the universe. 
One of these is the mass of the atom, say of hydrogen. Another 
is the length of a wave of light of particular refrangibility emitted 
by some atom, say one of the two yellow lines in the spectrum 
of sodium or one of the hydrogen lines. Also a time i.s fixed by 
the velocity of light in space which is according to the best 
measurement very close to 3 x 10^® cms. per sec. Another 
natural unit is the so-called constant of gravitation, or the force 
in dynes due to the attraction of two spherical masses each of 
1 gramme with centres at a distance of i cm. Very approximately 
this is equal to 648 x 10“’® dynes. Another natural electrical 
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unit of great importance is the electric charge represented by 
I electron (sec Electricity). This according to the latest 
determination is nearly 3 4 x 10 electrostatic units of quantity 
on the e.G.S. system. Hence, 2930 million electrons are equal to 
1 E.S. unit of quantity on the C.G.S. system, and the quantity 
called I coulomb is equal to 879 x 10*® electrons. In round 
numbers 9 x 10'® electrons make i coulomb. 'I'he electron is 
nature’s unit of electricity and is the charge carried by i hydrogen 
ion in electrolysis (see Conduction, Electric, S Liquids). Ac- 
cordingly a truly natural system of physical units would be one 
which was based upon the electron, or a multiple of it, as a unit 
of electric quantity, the velocity of light or fraction of it as a 
unit of velocity, and the mass of an atom of hydrogen or multiple 
of it as a unit of mass. An approximation to such a natural 
system of electric units will be found discussed in ('hap. 17 of a 
book on The Electron Theory, by E. E. Fournier d’Albc (London, 
1906), to which the reader is referred. 

See J. Clerk Maxwell, Treatise on EkctricUy and Magnetism. 
vol. ii. chap. x. (3rd ed., Oxford, 1802) ; E. K. N. Mascart and J. 
joubert, Treatise on Electricity and Magnetism, translation 
E. Atkinson, vol. i. chap. xi. (London, 1883); J. D. Everett. Illustra- 
tions of the C.G.S, Sy.stcm of Units (London, 1801) ; Magnus Maclean, 
Phy.sical Units (London, 189O) ; Fleeming jenkin. Reports on 
Electrical Standards {XAnxdQW, 1873); Reports of the Hriti.sh Associa- 
tion Committee on Electrical Units from 1862 to present date; 
L A. Fleming, A Handbook for the Electrical Laboratory and Testing- 
Room (2 vols., London, 1901); Lord Rayleigh, Collected Scientific 
Fapersy vol. ii. (1881-87) I t‘»rcy, Absolute Measurements in 
Electricity and Magnetism, vol. ii. part ii. chap. ix. p. 150 (London. 
1893); Oliver Ht^aviside, Electromagnetic Theory, i. ii(» (London, 
1893); Sir A. W. Rucker, '* On the Suppressed Dimensions 
of Physical Quantities,” Proc. Phys. Soc. Lond. (1888), 10, 37; 
W. Williams, " On the Relation of the Dimensions of Physical 
Quantities to Direction.s in Space,” Proc. f^hys. Soc. Lond. (iHgj), 
II, 257; R. A. Fessenden, On the Nature of the Electric and 
Magnetic Quantities,” Physical Review (January 1900). 

UNIVERSALIST CHURCH, a religious body organizc^d in 
the United States, and represented chiefly by parishes and 
churches in that country and in Canada. While the distribution 
of the denomination extends to (jvery state in the Union, the 
gn^ater number of organizations and mc^mliers arc found in New 
England and New York. 

A distinction should be noted between Universalism and the 
Univcrsalist denomination. Universalism is found very early 
in the history of the Christian Church — apparently from the 
beginning. It was certainly held and taught l^y .sc'vcral of 
the greatest of the Apostolic and Church fathers : as Clement 
of Alexandria, Gregory of Nyssa, Origen and probably by 
Chrysostom and Jerome. It was taught in a majority of the 
Christian Schools of the second and third centuries ; at Alex- 
andria, at Antioch, at Edessa and at Nisibis,^ But the Univer- 
salist denomination is of modern origin and confined mostly 
to the American continent. It dates from the arrival in Good 
Luck, N.J., of the Rev. John Murray (1741 1815),® of London, 
in September 1770; although there were some preachers of the 
doctrine in the country before Mr Murray cam(i. He preached 
in various places in New Jersey, New York, Pennsylvania and 
Massachusetts, and societies sprang up as the n^.sult of his 
ministry in all these states. His first regular settlement was 
in Gloucester, Mass,, in 1774, whence in 1793 he removed to 
Boston, which from that time forth became the headquarters 

^ See Dr Edward Reecher'.s History of Opinions on the .Scriptural 
Doctrine of Retribution (New York, 1878), and Hosca Ballou 2n(i’s 
Ancient History of Universalism (Boston, 1829). 

• A Wesleyan, then a follower of Wliitefield, Murray became a 
Universalist after reading the tract on Union (1759) written by 
James Relly (1720-1778), minister of a Universalist congregation in 
London. Murray was a chaplain in a Rhode Island brigade during 
the War for American Independence, and afriend of General Nathanael 
Greene. His Universali.sm was Calvinistic in its tone, arguing from 
a universal election to a universal redemption — Ballou first openly 
broke with Calvinism. Murray^s parish in Gloucester through him 
brought successful suit for the recovery of ^>ropcrty appropriated 
for the use of the original (Congregational) parish, and thus gained 
the first legal recognition granted in New England to a Univcrsalist 
society. See the Autobiography (Boston, 1816) edited by his wife, 
Judith Sargent Murray (1751-1820). 


of the denomination. A contemporary of Murray in his later 
years was Hosea Ballou {q^v,\ also of Bo.ston, who soon became 
the recognized leader of the movement, and for half a century 
was its most honoured and influential name. During his 
ministry the sect developed from twenty or thirty churches to 
five hundred, with a distribution over the eastern and middle 
states. In the period of Mr Ballou’s domination little attention 
was paid to organization. It was the period of the propagation 
of the doctrine and of the controversies to whi(‘li that gave rise. 
But about i860 began an agitation for a more coherent organiza- 
tion, and a polity better suited to unity and progress than the 
spontaneous Congregationalism that had dovel()p(?d during the 
earlier period. The result of that agitation was the adoption, 
at the (‘entennial Convention in 1870, of a .somewhat elaborate 
plan of organization, and a manual of administration under 
which the denomination has since been conducted. 

The plan of organization of the Univer.salist body follows, 
with necessary modifications, the scheme of the civil organiza- 
tion of the national government. While the local pari.sh is 
the unit, the states are organized as independent federations, 
and combined into a national congress or convention. The 
parishes within the territory of a state are organized into a 
state convention ; representatives, duly elected by the several 
.state conventions, constitute the General Convention, which 
is the .supreme legislative authority of the denomination. The 
state conventions meet annually ; the GcncTal Convention 
once in two years. In the interval of sessions a Board of Trust(*es, 
consisting of eleven members, of whom the sc'cretary, the chief 
admini.strativc offic(?r of the Convention, is one, administer the 
affairs of the denomination, except those concerns “ re.scrvcd 
to the states and th(j people.” 

Doctrine. --IhQ, historic symbol of the denomination remains 
the Winchester Profession, adopted at the meeting of the 
General Convention-— then a spontaneou.s yearly gathering of 
Universalists, without e(Tlesiastieal authority— in Winchester, 
N.IL, in Sept. 1803. It consists of three brief articles, as 
follow.s : — 

Article I. Wc* boliovc' tlmt the Holy Scriptnre.s of the Old and 
New 7>«taTn(’nts contain a revelation of tlio chanictcr of Ciod and 
of the duty, interest and final cl<*sti nation of mankind. 

Article II. — Wc b(*lit?vt! that tht‘n? is one God, whose nature is 
Love, revral(‘d in one Lord Jesus Christ, by one Holy Spirit of (iracc, 
wlio will finally restore the whole family of mankind to holiness and 
happiness. 

Artick^ HI. — Wc btdi(?vc that holiness and true happiness are 
in.scparably connected, and that believers ought to ho careful to 
maintain order and practise good work.s ; for lhe.se things are good 
and profitable unto men,* 

At the .session of the General Convention in Boston m October 
1900, a .still briefer ” Statement of Es.scntial Principles ” was 
adopted and made the condition of fellow.ship, in the following 
terms : — 

I. The Universal Fatherhood of God ; 2. the Spiritual authority 
and leadership of His Son, Jesus Christ ; 3. the trustworthiness 
of the Bible as containing a revelation from God ; 4. the certainty of 
just retribution for sin ; 5. the final harmony of all souls with God. 

Universalism, shortly described, is the belief that what 
ought to be will be. In a sane and beneficent univer.se the 
primacy b(dongs to Truth, Right, Love, The.se are the supreme 
powers. The logic of this conception of the natural and moral 
order is imperious. It compels the conclusion that, although 
we see not yet all things put under the .sway of the Prince of 
Peace, we see the Divine plan set forth in Him, and cannot 
doubt the con.summation which He embodies and predicts. 
Univcr.salist.s are those members of the Christian family in 
whom this thought has become predominant. The idea that 
there is a Divine order, and that it contemplates the final 
triumph of Good over Evil, in human socJicty as a whole and in 
the history of each individual, has taken possession of them. 
Hence they arc Universalists. 

* Certain Uiiivcr.sij.list.s objected to the last clause of Article II, 
as implying a universal fall in Adam's .sin ; and others objected to 
the material and utilitarian construction wliich might be put on the 
last clause of Article 111. J 
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The Universalist Church embraces but a fraction of those who 
hold the Universalist belief. The literature of religion, the 
testimony of common knowledge, the drift of theological 
thinking, equally with the results of expert investigation, con- 
firm this conclusion. But the denomination holds aloft the 
banner, conducts the campaign of education and organization, 
and represents in the religious world the principle, that the best 
possible outcome is to be expected to the human experiment. 

Work. — Some idea of the work carried on by the denomina- 
tion may be derived from the extent and variety of its organized 
forces. There were in 1907 about 1000 parishes on its roll ; 
and these, with large numbers of families not included in 
parishes, were organized into 41 state and provincial conven- 
tions ; into a National Young People’s Christian Union of 
over 600 local societies, with a membership of 10,000 ; into one 
National Women’s Missionary Association and several state 
societies ; and into one General Convention, with its Board of 
Trustees, Secretary, Superintendent, and Committees on Mis- 
sions, Education, Investments, Ways and Means and Fellowsliip. 

a. The Home Missionary work devolves in the first instance on 
the several State Conventions, which have a Board and local scicre- 
tiiries and superintendents charged with this particular business in 
their several territories. In the next place, the Home Missionary 
work in npw fields and where the local organization is weak, is in 
charge of the Board of Trustees of the General Convention. They 
employ a Southern Missionary and a General Superintendent, and 
api^int and aid in maintaining HU}>crintendents and mis.sionarics 
in the newer states and territories -as the North-Western Super- 
intendent, the California Superint<?ndent, &c. 

b. Foreign Missions. In 1007 the Universalist denomination had 
for al)out fifteen yeans maintained a mission in Japan, where five 
American and five native missionaries were regularly employed, 
with tt'achers and helpers of varying numbers. The parent church 
of this mission is established iii 'i'okyo, and plantings have bt^en 
made at eight or nine other points throughout the empire. A Girls’ 
Home is maintainc^l in Tokyo, and a considerable work in teaching 
and training is conducted under the auspices of the Mission in uni- 
versities and other .schools elsewhere. A mission und(T the auspices 
of the Universalist General Convention is also maintained at 
Columbia, Province of Camagiiey, Cuba. 

r. Th(‘ (?ducalional int(?n.*sts and acliviti<^s of the denomination 
arc cxpresse<l in four colleges, established by the Universalistvs — 
Tufts College (1852), at Medford, Ma.ssacliu.sclls ; Lombard College 
; openecl in 1852 as Illinois Lib(?ral Institute), at Galesburg, 
Illinois; St Lawrence University (1836), at Canton. New York; 
and Buchtel C.'ollcgc (1872), at Akron, Ohio ; three theological 
schools, connected with the first three collegers just named and 
founded respectively in i80g, i88r and 1S38 ; and three acadeinic.s, 
Dean Academy, I^'raiiklin, Massachusetts, (kxldard Seminary, 
Barre, Vermont, and Westbrook Seminary, Portland, Maine ; aiid 
a publishing house in Boston with a branch in Chicago is one of 
the denomination's chief agencies for th(? spread of the knowledge of 
what it holds to Iw* the truth. 

d. The Chapin Home in New York, the Church of the Messiah 
Home in Philadelphia, the Washburnc Home in Minneapolis and 
the licthany Home in Boston are examplt^s of the bcmevolent 
and charitable work in which the Universalist body is interested and 
enlisted. 

As stated above, the Universalist denomination embraces about 
1000 churches, with congregations numbering about 200,000 persons ; 
a membership of communicants reported in 1906 as 55,831 ; a 
membership m Sunday schools of 52,538 ; and church pro|>erty 
valued at $10,598,100*39. 

Bibliography. — The Universalist Quarterly Peview {Boston, 1843- 
91) ; T. Whittemore, Modern History of Universalism (T^ston, 
1830) ; Richard Eddy, VniversaUsm in America (2 vols., 1884) ; 
J. G. Adams, Jh'ifiy Notable Years (Bo.ston, 1882) ; Abel C. Thomas, 
A Century of Universalism (Philadelphia, 1870) ; T. W. Hanson, 
Universalism in the First Five Hundred Years of the Christian Church 
(Boston and Chicago, 1902) ; T. B. Thayer, Griffin and History of 
the Doctrine of Endless Punishment (Boston, 1885), tracing the 
doctrine directly to heathen sources ; T. B. Thayer, The Theology 
of Universalism (Boston, 1862) ; T. M. Atwood (cd.), The Latest 
Word of Universalism, Essays by Thirteen Representative Clergymen 
(Boston, 1880) I Manuals of Faith and Duty, a set of eleven volumes 
by different writers, treating of the chief doctrines, institutions and 
problems of religion in the modern era ; Orello Cone, The Gosf^el 
and its Earliest Interpretations (New York. 1898) ; and biographies 
of John Murray, Hosea Ballou, Edwin H. Chapin, Thomas J. Saw'^^r, 
Alonzo Ames Mintr, Jame.s Henry Tuttle, &c. (1. M. A.) 

mnVERSAl LANGUAGES. The inconveniences resulting 
/rom the diversity of languages have been felt since the dawn 
of civilization. Even the most gifted linguist cannot master 
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more than a comparatively small number of languages, and 
has to rely more or less on interpreters in his intercourse with 
speakers of foreign languages. 

Advancing civilization brought with it a partial remedy at 
different periods and in different parts of the world by the spread 
of such languages as Assyrian, Greek, Latin, Arabic, English 
over a wide area as the accompaniment of political supremacy, 
or as a vehicle of culture. Even when Latin split up into the 
Romance languages, and ceased to be a living language itself, 
it still survived as the common learned language of Europe 
both in speech and writing (see Latin Languagk and Classics), 
till the rapid development of modern science and modern thought 
and the rapidly incrca,sing complexity of modern life outstripped 
the limited range of a language never suited for international 
use. 

Meanwhile the growth of the spirit of nationality has largely 
increased the number of literary languages. Russian men of 
science arc no longer content to record their discoveries in 
French or German. The English student of science or philo- 
sophy has to leave unread many important works written in 
the more remote European languages, or make their acquaint- 
ance through an often inaccurate translation — ^perhaps in a 
language of which he is only imperfectly master. 

The question of the adoption of a common language becomes, 
tbcnjfore, more and more pressing. 

The mo.st obvious solution of the problem would be the 
adoption of some one existing language as a means of inter- 
national communication. But which ? To revive the inter- 
national use of Latin is out of the question. If it is to be a 
dead language, post-classical Greek would afford a more flexible 
— and perhaps an easier — means of expression. If we dismiss 
dead languages as impracticable, the choice of a living language 
raises new difficulties. To exalt English, or French, or Spanish 
to the rank of a world-language would give its native speakers 
such an advantage over the other nationalities that it has been 
seriously proposed to disarm international jealousy by selecting 
such a language as Norwegian, which is spoken by a small 
community and is at the same time comparatively simple in 
strui’iure. 

But even if agreement were possible, we are still met by the 
difficulty that to the average human being it is practically 
impossible to acquire anything like an easy, thorough command 
of any foreign language. No natural language is really easy. 
In fact, we may go further and say that all languages are 
equally difficult (see H, Sweet, Practical Study of Languages, 
p. 66) ; although some arc made more difficult than they need 
be by the way in which they are written — by the crabbedness of 
their alphabet, or by their unphonetic spelling— by the want of 
handbooks or their unpractical character, by the artificiality 
of their literature, and other purely external causes. Norwegian 
is easy to a Swede because it is practically a mere dialect of 
his own language ; he knows two-thirds of it already. But 
that does not prove that Norwegian is easy in itself — ^that it 
would be easy, for instance, to an Oriental. The dialects of 
Chine.se are mutually unintelligible, but it takes a Chinaman 
only about six months to learn another dialect, which would 
occupy even a gifted European at least three years to learn 
to speak ; and yet Chinese 1$, from a European point of view, 
far simpler in structure than Norwegian, or even English. 

Natural languages are difficult because they are imperfect 
expressions of thought ; because language is only partly rational. 
The greatest difficulty of a language is the vocabulary ; and 
the foundation of the vocabulary of all languages is practically 
arbitrary : there is no connexion between sound and mean- 
ing except in a few isolated words. And even that part of a 
language which can be brought more or less under general 
rules is full of irregularities and exceptions, ambiguities and 
redundancies of expression, and superfluous or irrational 
distinctions such as those of grammatical gender, so that 
when wc have learnt one sentence wc can never be sure that 
it will serve as a pattern for another. 

These considerations suggest a further step towards the 
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attainment of a common language: to rationalize and make 
regular some existing language. Even if wc agreed to adopt 
an existing language unaltered in itself, we should certainly 
get rid of its external difficulties : neitlier English nor French 
could become world-languages till they had got rid of their 
unphonetic spelling. Biit from this it would be a natural 
step to eliminate such grammatical difficulties as those of 
shall and will in English. If this were once agreed on, why 
not go a step further and get rid of all grammatical irregularities, 
making, for instance, better men into gooder mans, saw, seen 
into seed, and so on ? The vocabulary would offer little obstacle 
to a parallel simplification. The self-evident method would be 
to select certain words as the foundation : to use them as 
root-words from which all the other words could be formed 
by derivation and composition. The inconvenient length of 
many of the words so formed would then suggest reducing 
the root-words to a monosyllabic form, with such modifications 
as would be required to prevent confusions of form or meaning, 
or to make their pronunciation easier. 

It is on these principles that the well-known Volapuk 
is constructed (1880) — the first artificial language that achieved 
a certain measure of success. But its roots are so disguised 
by arbitrary alterations that the English basis is not generally 
easy to recognize. 

Volapuk is mainly an adapted (borrowed) or a-posteriori 
language, as opposed to an original or a-priori one, although 
it belongs partly to the latter class as well. Its vocabulary 
is adapted, but its grammar is, to a great (?xtent, original. 

On the ruins of Volapuk there rose Esperanto which 
by 1907 had become the most widely known and used of its 
numerous competitors. In its grammar Esperanto is partly 
original, partly borrowed. Its vocabulary is not based ex- 
clusively on that of any one language, but is selected from 
the chi(if European languages — including Latin and Greek — 
the words being generally unaltered except in spelling. The 
extensive use mad{5 of word-composition and of derivative 
prefixes and suffixes enables the author to reduce the number 
of his root-words to between two and three thousand. This 
does not include international literary, sci(^ntific and technical 
w^ords such as professor, telegraphy wliich are not translated 
into Esperanto compounds or derivatives, but arc; simply in- 
corporated into the language with the minimum of change. 

The most formidable rival of Esperanto is unquestionably 
Idiom Neutral (1902). It is the collective work of the Akademi 
internasional de lingu universal, its real author being the director 
of the Akademi, M. Rosenberger, of .St Petersburg, This 
academy was originally instituted by the two international 
Volapuk congresses in 1887 and 1889 : it now numbers among 
its members not only many former adherents of the defunct 
Volapuk, but also many ex-Esperantists. The most marked 
feature of Idiom Neutral is that its vocabulary is definitely and 
consistently based on the principle of the maximum of inter- 
nationality for the roots. A systematic examination of the 
vocabularies of the seven chief European languages— English, 
French, German, Spanish, Italian, Russian, Latin — showed 
that the number of international roots and words was much 
greater than had been supposed. There are many, such as 
apetit and iri, “ tliree,” which occur in all seven ; and it is only 
occasionally that it has been found necessary to adopt a word 
or root which occurs in less than four of them. The result is 
that instead of the unpleasant mixture of Romance elements 
with words taken arbitrarily from English and German which 
makes a great part of the vocabulary of Esperanto unintelligible 
to learners who know only one language, Idiom Neutral offers 
a vocabulary which is practically Romance-Latin. Thus the 
Idiom Neutral omit, “ bird,** and diurn, day,** are almost 
self-interpreting even apart from any context, while the 
Esperanto bird and tag are unintelligible except to those who 
know English and German ; and as the former is pronounced 
in Esperanto approximately as English beard, it is only intelli- 
gible to English speakers when written, not when spoken. In 
its grammar Idiom Neutral is almost entirely a-posteriori on a 
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Romance ba.sis, generally following French, sometimes in a 
somewhat slavish and unintelligent fashion, as in the use of 
eske as an interrogative particle, and of leplu as the mark of 
the superlative, although there is no definite article in Idiom 
Neutral. On the whole, there can be no doubt that Idiom 
Neutral is the simplest language that has yet been devised, 
and the most easily understood by any educated European ; 
those who take several days to learn to read Esperanto find 
that they can read Idiom Neutral in as many minutes. Com- 
pare the following extract from a letter written by a Norwegian 
doctor to a colleague in Russia with the specimens given under 
the headings Volapuk and Esperanto - 

Idiom Neutral es usabl no sole pro skribasion, ma et ])ro perUision ; 
sikausc in kongres sekuant internasional du medisinisti mi av intension 
usar ist idiom pro mie raport di maladitot " lupus," c mi csi)cr esar 
komprended per omni medisiiiisti present. 

But the construction of such languages is by no means so 
easy as would at first sight appear. All a-postcriori systems 
arc liable to various defects, the inevitabUi re.sult of the con- 
flict between their old and new elements, and the difficulties 
and embarrassments of an arbitrary selection. Thus Idiom 
Neutral, which ought to be the most perfect of these attempts, 
admits homonyms = “ carriage ** and “dear,** adj.), alter- 
native forms such as sientik and sientifik, and ambiguities 
such as filosofi, which is both an abstract noun and the plural 
of filosof, “ philosopher.** Esperanto is better constructed in 
this respect ; but it often only avoids confusion by arbitrary 
alteration of its words. 

Another difficulty is that of national associations. No one 
likes to have his own language travestied. Thus E.speranto, 
which looks like bad Italian, is on that account less popular 
among the speakers of Romance languages (except in France) 
than elsewhere. It is a significant fact that none of the inventors 
of these languages base them on their native speech. 

And then, these languages arc not international after all^ 
A really international language ought to be as acceptable to 
.speakers of Arabic, ('hinese or Jajianesc as to a European. 
Even from a European point oi view they are not wholly 
international. 

And they arc not independent languages : they are only 
parasites — sickly parasites — on other languages. Their vocabu- 
laries arc liable to incessant change and addition ; and the 
meanings of tlanr words are liable to Ixj misunderstood in diff(Tent 
ways by speakers of different languages. It is no answer to 
say that they arc only auxiliary languages, which are not in- 
tended to supplant the national languages ; for every artificial 
language must, at first at least, content itself with this role. 

It is evident that the a-priori is the only basis which is really 
international, neutral and independent. And it is a significant 
fact that the earlier attempts were all a-priori. But all thcjse 
attempts — beginning with Dalgarno’s Ars signorum (1661) 
and Wilkins* well-known Real Character (1668) — have been 
failures. They were failures because the ground was not 
sufficiently prepared. A great part of Wilkins* folio is taken 
up with attempts to lay the necessary foundations. He saw — 
what none of his successors has yet seen — ^the necessity of a 
knowledge of the formation of sounds and the principles of 
their representation ; and his sketch of phonetics is still valu- 
able. His classification of the ideas expressed by language is an 
attempt to do what was afterwards done by Linnaeus and his 
successors and by Roget in the Thesaurus of English Words and 
Phrases. 

Wilkins was only a dilettante, because the greater part 
of science was then only in the dilettante stage. We have a 
right now to demand that our universal language shall be the 
work, not of dilettantes, but of experts : that is, of trained 
philologists. 

Now that the ground has been prepared — now that the 
principles of linguistic science are the common property of 
the educated world, and the chief languages of the earth have 
been made accessible, and whole families of languages have 
been included in comparative grammars and dictionaries — we 
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have a right to ask that no one shall henceforth come before the 
public as the inventor of a new language till he has made him- 
self acquainted with those branches of the science of language 
which form the natural foundation for such a work. 

The first step in constructing an artificial language is to 
settle what sounds it is to contain. The answer, of course, is : 
the easiest. To the man in the street the only easy sounds are 
those of his own language. The question, which sounds are 
easiest in themselves, can only be settled by means of general 
practical phonetics, which often leads to conclusions directly 
contradicting popular prejudices. Then comes the question, 
how these sounds are to be written. It would be an easy 
matter to re-write Esperanto in the alphabet, say, of the Inter- 
national Phonetic Association, instead of its present antiquated 
and unpractical orthography; but the mcrij fact that the author of 
Esperanto did not take the trouble to make himself acquainted 
with the principles of phonetics and sound-representation before 
attacking so stupendous a problem makes us sceptical of his 
competence for the rest of his task. 

The grammar of the new language must not be a mere imita- 
tion of that of Latin or an ordinary modern European language : 
it must be based on first principles. The inventor, after care- 
fully considering the grammatical structure of languages of 
different types, must not only pick out what is best in each, but 
must consider whether he cannot do still better. 

As regards the vocabulary, we are told that the inventor 
of Esperanto in his first attempts to construct a new language 
began with forming his roots by arbitrary combinations of 
letters, but failed to arrive at any satisfactory result in this 
way. It is, in fact, impossible to construct words arbitrarily : 
the attempt to do so inevitably results in distorted remin- 
iscences of words already familiar to the experimenter. There 
arc only two ways in which it is possible to construct an 
a-priori vocabulary : the schematic and the symbolic. The 
systems of Dalgarno and Wilkins belong to the former class. 
Wiikins^s vocabulary is founded on a classification of all ideas 
under 40 categories, each expressed by the combination of a 
consonant and a vowel in a certain arbitrary (partly alphabetic) 
order. Thus de signifies clement,” from which is formed the 
first subdivision deb^ ” fire,” from which, again, is formed 
the further subdivision deba^ ” flame.” The objections to this 
method are that there is no direct connexion between the words 
and their meanings, and that it involves not only knowing 
by heart the endless categories, and subdivisions of these, on 
which it is founded, but also their order and number — a task 
beyond any human memory. Even if it were not, no one 
would care to learn a classification which the advance of know- 
ledge might render obsolete in a few years — together with the 
language itself. 

The symbolic method, on the other hand, aims at establishing 
a direct association between the word and the idea it expresses, 
as is already the case, to some extent, in existing languages. 
Thus we have imitative words such as cuckoo, interjectional 
words, such as hush, and specially symbolic or gesture- words, 
such as thou, me, mother. 

The difficulty in carrying out the symbolic principle is that 
the associations are few and often vague. But the material 
is sufficient, if handled in a practical spirit. However far 
removed from theoretical perfection the result might be, it 
would have at least two advantages : — (i) There would be 
none of that waste of material which is common to all natural 
languages and those artificial ones which are founded on them. 
(2) This would result in a brevity far exceeding that of the 
opposite type of language. 

A well constructed a-priori language would, indeed, have 
many uses far transcending those of a rough-and-ready language 
of the Esperanto type. It would be more than a mere auxiliary 
langUMiB^ » It would be useful not only as a means of in|er- 
, but as a means of expression superior 
to the native language : as an aid, not a 
hindw^e; to accurate thought and scientific exactitude. It 
would repel by its un familiarity. It would have to be learnt; 


and it would not be learnt without effort, for its use would imply 
accurate thought and emancipation from the associations of 
the native language. But the difficulties would be impartially 
distributed : the new language would not necessarily be more 
difficult for the speakers of one language than for those of 
another. 

The obstacles to the construction and adoption of an a-priori 
language arc many ; and meanwhile the need is pressing. So 
it is possible that the problem may be partially solved in the 
near future by the provisional adoption of an adapted language. 
Although such a language would not be very acceptable to 
non-European nations, it would still be easier to them than 
any European language. But whatever language may be 
adopted, it must be imposed by a competent tribunal, which, 
as in all analogous cases, will refuse to consider any scheme; 
which has not been worked out by experts— that is, by scientific 
linguists. (H. Sw.) 

UNIVERSITIES.' The medieval Latin term universitas 
(from which the English word ” university ” is derived) was 
originally employed to denote any community or corporatiem 
regarded under its collective a.spect. When used in its modern 
sense, as denoting a body devoted to learning and education, 
it required the addition of other words in order to complete 
the definition — the most freejuent form of e.sprcssion being 

universitas magistrorum ct scholarium ” (or discipulorum ”). 
In the course of time, probably towards the latter part of the 
14th century, the term began to be used by itself, with the ex- 
clusive meaning of a community of teachers and scholars whose 
corporate existence had been recognized and sanctioned by civil 
or ecclesiastical authority or by both. But the more ancient 
and customary designation of such communities in medieval 
times (regarded as places of instruction) was “ studium ” (and 
subsequently ” studium gcncrale ”), a term implying a centre 
of instruction for all.*'* The expressions “ universitas studii ” 
and “ universitatis collegium ” are also occasionally to be met 
with in official documents. 

It is necessary, however, to bear in mind, on the one hand, 
that a university often had a vigorous virtual existence long 
before it obtained that legal recognition which entitled it, 
technically, to take rank as a ” studium gcncrale,” and, on the 
other hand, that hostels, halls and colleges, together with com- 
plete courses in all the recognized branches of learning, were by 
no means necessarily involved in the earliest conception of a 
university. The university, in its earliest stage of development, 
appears to have been simply a scholastic gild — a spontaneous 
combination, that is to say, of teachers or scholars, or of both 
combined, and formed probably on the analogy of the trades 
gilds, and the gilds of aliens in foreign cities, which, in the course 
of the T3th and T4th centuries, are to be found springing up in 
mo.st of the great European centres. The design of these 
organizations, in the first instance, was little more than that of 
securing mutual protection— for the craftsman, in the pursuit 
of his special calling ; for the alien, as lacking the rights and 
privileges inherited by the citizen. And so the university, 
composed as it was to a great extent of students from forei^ 
countries, was a combination formed for the protection of its 
members from the extortion of the townsmen and the 
other annoyances incident in medieval times to residence in 
a foreign state. It was a first stage of development in connexion 
with these primary organizations, when the chancellor of the 
cathedral, or some other authority, began, as we shall shortly 
see, to accord to other masters permission to open other schools 
than the cathedral school in the neighbourhood of his church ; 
a further stage was reached when a licence to teach — granted 
only after a formal examination— empowered a master to carry 
on his vocation at any similar centre that cither already existed 
or might afterwards be formed throughout Europe — facultas 

* It is the design of the present article to exhibit the universities 
in their general historical development ; more detailed information 
respecting the present condition of each will be found in the separate 
articles under topographical headings. 

■ Denific, DU Universitdten des Mittelalters, i. 1-29. 
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ubique docendi/^ It was a still further development when it 
began to be recognized that, without a licence from either 
pope, emperor or king, no studium generale ” could be formed 
possessing this right of conferring degrees, which originally 
meant nothing more than licences to teach. 

In the north of Europe such licences were granted by the 
Chancellor Scholasticus, or some other officer of a cathedral 
Meaning church ; in the south it is probable that the gilds of 
0/ masters (when these came to be formed) were at first 

**atudlum free to grant their own licences, without any ecclesi- 
generaJe»** a^stical or other supervision. But in all cases such per- 
missions were of a purely local character. Gradually, however, 
towards the end of the i2th century, a few great schools claimed 
from the excellence of their teaching to be of more than merely 
local importance. Practically a doctor of Paris or Bologna 
would be allowed to teach anywhere ; while those great schools 
began to be known as siudta generalia^ /.<?, places resorted to 
by scholars from all parts. Eventually the term came to have 
a more definite and technical signification. 'J’he emperor 
Frederick II. set the example of attempting to confer by an 
authoritative bull upon his new school at Naples the prestige 
which the earlier studia had acquired by reputation and general 
consent. In 1229 Gregory IX. did the same for Toulouse, and 
in 1233 added to its original privileges a bull by which any 
one wlio had been admitted to the doctorate or mastership in 
that university should have the right to teach anywhere without 
further examination. Other studia generalia were subsecjucntly 
founded by papal or imperial bulls ; and in 1292 even the oldest 
universities, Paris and Bologna, found it desirable to obtain 
similar bulls from Nicolas IV. From this time the notion began 
to prevail among the jurists that the essence of the studium 
generale was the privilege of conferring the jus ubicunque docendi, 
and that no new studium could acquire that position without a 
papal or imperial bull. By this time, however, there were a few 
studia genetalia Oxford) whose position was too well estab- 
lished to be seriously questioned, although tliey had never 
obtained such a bull ; these were held to be studia generaiia ex 
consuetudine, A few Spanish universities founded by royal 
charter were held to be studia generatia respectu regni. The word 
Origin oi was originally applied only to the scholastic 

the term gild (or gilds) within the sludiurUf and was at first not 
••uttiver- used absolutely ; the phrase was always universitas 
* * magistrorum , or scholarium or magistrorum et scholar ium. 

By the close of the medieval period, however, the distinction 
between the terms studium generale and universitas was more or 
less lost sight of, and in Germany especially the term universitas j 
began to be used alone.^ 

In order, however, clearly to understand the conditions under 
which the earliest universities came into existence, it is necessary 
to take account, not only of their organization, but also 
g/* of their studies, and to recognize the main influences 
learning which, from the 6th to the 12th century, served to 
Ae/ofv tire modify both the theory and the practice of education. 
aHyera. former century, the schools of the Roman 

empire, which had down to that time kept alive the 
traditions of pagan education, had been almost entirely swept 
away by the barbaric invasions. The latter century marks 
the period when the institutions which supplied their place — the 
episcopal schools attached to the cathedrals and the monastic 
schools— attained to their highest degree of influence and i 
reputation. Between these and the schools of the empire there i 
existed an essential difference, in that the theory of education I 
by which they were pervaded was in complete contrast to the ! 
simply secular theory of the schools of paganism. The cathedral : 
school taught only what was supposed to be necessary for the 
education of the priest ; the monastic school taught only what 
was supposed to be in harmony with the aims of the monk. 
But between the pagan system and the Christian system by 
which it had been superseded there yet existed something that 
was common to both : the latter, even in the narrow and meagre 
instruction which it imparted, could not altogether dispense 
^ Denifle i. 34-39. 
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with the ancient text-books, simply because there were no 
others in existence. Certain treatises of Aristotle, of Porphyry, 
of Martianus Capella and of Boetius continued consequently 
to be used and studied ; and in the slender outlines of pagan 
learning thus still kept in view, and in the exposition which they 
necessitated, we recognize the main cause which prevented 
the thought and literature of classic antiquity from falling 
altogether into oblivion. 

Under the rule of the Merovingian dynasty even these scanty 
traditions of learning declined throughout the Frankish 
dominions ; but in England the designs of Gregory 
the Great, as carried out by Theodorus, Bede and time of 
Alcuin, resulted in a great revival of education and Charh'^ 
letters. The influence of this revival extended in the '***^"®* 
8th and 9th centuries to Frankland, where (Charlemagne, advised 
and aided by Alcuin, effected a memorable reformation, which 
included both the monastic and the cathedral schools ; while 
the school attached to the imperial court, known as the Palace 
School, also became a famous centre of learned intercourse and 
instructi()n. 

But the activity thus generated, and the interest in learning 
which it served for a time to diffuse, well-nigh died out amid 
the anarchy which characterizes the joth century in Latin 
Christendom, and it is at least (luestionable whether any real 
connexion can be shown to have existed between this earlier 
revival and that remarkable movement in which the university 
of Paris had its origin. C 3 n the whole, however, a clearly traced, 
although imperfectly continuous, succession of distinguished 
teachers has inclined the majority of those who have studied 
this obscure pcTiod to conclude that a certain tradition of learn- 
ing, handed down from the famous school over which Alcuin 
presided at the great abbey of St Martin at 'Fours, continued 
to survive, and i)ecame the nucleus of the teaching in 
which the university took its rise. But, in order ^^neefot 
adequately to explain the remarkable ’development /ormaiioa 
and novel character which that teaching assumed in of tint 
the course of the i2tli and 13th centuries, it is neces- 
sary to take account of the operation of certain more 
general causes to which the origin of the great majority of the 
earlier universities may in common unhesitatingly be referred. 
These causes are — (1) the introduction of new subjects of study, 
as embodied in a new or revived literature ; (2) the adoption 
of new methods of teaching which were rendered necessary 
by the new studies ; (3) the growing tendency to organization 
which accompanied the development and consolidation of the 
European nationalities. 

That the earlier universities took their rise to a great extent 
in endeavours to obtain and provide instruction of a kind be- 
yond the range of the monastic and cathedral schools 
appears to be very generally admitted, but with respect unlver^ 
to the origin of the first European university — that of eityot 
Salerno in Italy, which became known as a school of 
medicine as early as the 9th century — the circumstances are 
pronounced by a recent investigator to be ** veiled in im- 
penetrable obscurity.” ® One writer “ derives its origin from an 
independent tradition of classical learning which continued to 
exist in Italy down to the joth century. Another writer* 
maintains that it had its beginning in the teaching at the famous 
Benedictine monastery of Monte Cassino, where the study of 
medicine was undoubtedly pursued. But the most authori- 
tative researches point to the conclitsif»n that the medical 
system of Salerno was originally an outcome of the Graeco- 
Roman tradition of the old Roman world, and the Arabic 
medicine was not introduced till the highest fame of the Civitas 
Hippocratica was passing away. It may have been influenced 
by the late survival of the Greek language in southern Italy, 
though this cannot be proved. In the first half of the 9th 
century the emperor at Constantinople sent to the Caliph 

* Rashdall Universities of Europe in the Middle Ages, i. 76. 

’ De Renzi, Storia Documentata della Scuola Medica di Salerno 

(cd. i857)» P- *45- .... 

* Puccinotti, Siona della Medicina, i. 317-26. 
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Mamoun at Bagdad a considerable collection of Greek manu- 
scripts, which seems to have given the earliest impulse to the 
Study of the Hellenic pagan literature by the Saracens. The 
original texts were translated into Arabic by Syrian Christians, 
and these versions were, in turn, rendered into Latin for the 
use of teachers in the West. Of the existence of such versions 
we have evidence, according to Jourdain,' long prior to the 
time when Constantine the African (d. 1087) began to deliver his 
lectures on the science at Salerno, although these early versions 
have since altogether disappeared. Under his teaching the 
fame of Salerno as a medical school became diffused all over 
Europe ; it was distinguished also by its catholic spirit, and, at 
a time when Jews were the object of religious persecution 
throughout Europe, members of this nationality were to be 
found both as teachers and learners at Salerno. Ordericus 
Vitalis, who wrote in the first half of the 12th century, speaks 
of it as then long famous. In 1231 it was constituted by the 
emperor Frederick II. the only school of medicine in the king- 
dom of Naples. 

The great revival of legal studies which took place at Bolo^a 
about the year 1000 had also bt;en preceded by a corresponding 
activity elsewhere — at Pavia by a famous school of 
ogas, Lombard law, and at Ravenna by a yet more important 
school of Roman law. And in Bologna itself we have evidence 
that the Digest was known and studied before the time of 
Imerius (1100-30), a certain Pepo being named as lecturing on 
the text about the year 1076. The traditional story about the 

discovery ” of the Pandects at Amalfi in 1135 was disproved 
even before the time of Savigny. vSchulte has shown that the 
publication of the Decretum of Gratian must be placed earlier 
than the traditional date, I'.e. not later than T142. This instruc- 
tion again was of a kind which the monastic and cathedral 
schools could not supply, and it also contributed to meet a new 
and pressing demand. The neighbouring states of Lombardy 
were at this time increasing rapidly in population and in wealth ; 
and the greater complexity of their political relations, their 
growing manufactures and commerce, demanded a more 
definite application of the principles embodied in the codes that 
had been handed down by Theodosius and Justinian. But the 
distinctly secular character of this new study, and its close 
connexion with the claims and prerogatives of the Western 
emperor, aroused at first the susceptibilities of the Roman see, 
and for a time Bologna and its civilians were regarded by the 
church with distrust and even with alarm. These sentiments 
were not, however, of long duration. In the year 1151 the 
appearance of the Decretum of Gratian, largely com- 
piled from spurious documents, invested the studies 
artttimn of the canonist with fresh importance; and numer- 
angtt 9 ous decrees of past and almost forgotten pontiffs 
eanoa claimed to take their stand side by side with 

the enactments contained in the Corpus Juris Cimlis, 
They constituted, in fact, the main basis of those new pretensions 
asserted with so much success by the popedom in the course of 
the I2th and 13th centuries. It was necessary, accordingly, that 
the Decretum should be known and studied beyond the walls 
of the monastery or the episcopal palat-e, and that its pages 
should receive authoritative exposition at some common centre 
of instruction. Such a centre was to be found in Bologna. The 
needs of the secular student and of the ecclesiastical student were 
thus brought for a time into accord, and from the days of 
Imerius down to the close of the 13th century we have satis- 
factory evidence that Bologna was generally recognized as the 
chief school both of the civil and the canon law.^ It has, indeed, 
been asserted that university degrees were instituted there as 
early as the pontificate of Eugenius HI. (1145-53), but the 
statement rests on no good authority, and is in every way im- 
probable. There is, however, another tradition which is in 
better harmony with the known facts. When Barbarossa 
marched his forces into Italy on his memorable expedition of 
4155, and reasserted those imperial claims which had so long 

^ Sur l*dge et Vorigine des traductions latines, Ac., p. 225. 

■ Denifle, Die Universitdten, Ac., i. 48. 


lain dormant, the professors of the civil law and their scholars, 
but more especially the foreign students, gathered 
round the Western representative of the Roman atudonta 
Caesars, and besought his intervention in their favour 
in their relations with the citizens of Bologna. A large 
proportion of the students were probably from Germany ; and it 
did not escape Prederick's penetration that the civilian might 
prove an invaluable ally in the assertion of his imperial preten- 
sions. He received the suppliants graciously, and, finding that 
their grievances were real, especially against the landlords in 
whose houses they were domiciled, he granted the foreign 
students substantial protection, by conferring on them certain 
special immunities and privileges (November 1158).® These 
privileges were embodied in the celebrated AuthenticOy Hahitaj in 
the Corpus Juris Civilis of the empire (bk. iv. tit. 13), and were 
eventually extended so as to include all the other universities of 
Italy. In them we may discern the precedent for that state j)ro- 
tection of the university which, however essential at one time for 
the security and freedom of the teacher and the taught, has been 
far from proving an unmixed benefit — the influence which the 
civil power has thus been able to exert being too often wielded for 
the suppression of that very liberty of thought and inquiry from 
which the earlier universities derived in no small measure their 
importance and their fame. 

liut, though there was a flourishing school of study, it is to 
be observed that Bologna did not possess a university so early 
as 1158. Its first university was not constituted until 
the close of the 12th century. The universities ** at 
Bologna were, as Deniflc has shown, really student gilds, ** 
formed under influences quite distinct from the pro- 
tecting clauses of the Auihenticay and suggested, as already noted, 
by the precedent of those foreign gilds which, in the course of the 
12th century, began to rise throughout w(?stern Europe. These 
were originally only two in number, the Ultramontani and the 
Citramontani y and arose out of the absolute necessity, under 
which residents in a foreign city found themselves, of obtaining 
by combination that protection and those rights which tliey could 
not claim as citizens. These societies were modelled, Deniflc 
considers, not on the trade gilds which rose in Bologna in the 
13th century, but on the Teutonic gilds which arose nearly a 
century earlier in north-western Europe, being essentially “spon- 
taneous confederations of aliens on a foreign soil.” Originally, 
they did not include the native student element and were 
composed exclusively of students in law. 

I'he power resulting from this principle of combination, 
when superadded to the privileges conferred by Barbarossa, 
gave to the students of Bologna a superiority of which 
they were not slow to avail themselves. Under the dema- 

leadership of their rector, they extorted from the cratie 

citizens concessions which raised them from the condition 
of an oppressed to that of a specially privileged class. 

The same principle, when put in force against the professors, 
reduced the latter to a position of humble deference to the very 
body whom they were called upon to instruct, and imparted to 
the entire university that essentially democratic character by 
which it was afterwards distinguished. It is not surprising 
that such advantages should have led to an imitation and 
extension of the principle by which they were obtained. Denifle 
considers that the “ universities ” at Bologna were at one time 
certainly more than four in number, and wc know that the 
Italian students alone were subdivided into two — the 
Tuscans and the Lombards. In the centres formed by gimnnr 
.secession from the parent body a like subdivision took 
place. At Vercelli there were four universitales, com- 
posed respectively of Italians, English, Provencals and ^ 
Germans ; at Padua there were similar divisions into Italians, 

® Sec Savigny, Gesch, d. rdm. Rechts, iii. 152, 491-92. See also 
Giesebrecht, Gesch. d, Kaiserzeit (ed. 1880), v. 51-52. The story is 
preserved in a recently discovered metrical composition descriptive 
of the history of Frederick 1 . ; see Siizungsberichte d. Bairisch. 
Akad, d, Wissenschaft, PhiL-Hist, Klasse (1879), ii. 285. Its authen- 
ticity is called in question by Denifle, but it would seem to be quite 
in harmony with the known facts. 
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French {i.e, Francigenae^ comprising both English and Nor- 
mans), Provencals (including Spaniards and Catalans). When, 
accordingly, wc learn from Odofred that in the lime of the 
eminent jurist Azo, who lectured at Bologna about 1200, the 
number of the students there amounted to some ten thousand, 
of whom the majority were foreigners, it seems reasonable to 
conclude that the number of these confederations of students 
{societates scholarium) at Bologna was yet greater. It is cer- 
tain that they were not formed simultaneously, but, similarly 
to the free gilds, one aft(ir the other — the last in order being that 
of the Tuscans, which was composed of students from Tuscany, 
the Campagna and Rome. Nor arc we, again, to look upon them 
as in any way the outcome of those democratic principles which 
found favour in Bologna, but rather as originating in the tra- 
ditional home associations of the foreign students, fostered, how- 
ever, by the peculiar conditions of their university life. As the 
Tuscan division (the one least in sympathy, in most respects, with 
Teutonic institutions) was the last formed, so, Denifle conjectures, 
the German ** university ” may have introduced the conception 
which was successively adopted by the other nationalities. 

In marked resemblance to the gilds, these confederations 
were presided over by a common head, the “rector schola- 
rium,” an obvious imitation of the rector societatum ” 
** artium ” of the gild, but to be carefully distin- 
guished from the “ rector .scholarum ” or director of the 
studies, with whose function the former officer had, at this 
time, nothing in common. Like the gilds, again, the different 
nations were represented by their “ consiliarii,” a deliberative 
assembly with whom the rector habitually took counsel. 

While recognizing the essentially democratic character of 
the constitution of these communities, it is to be rememl)ered 
Maturt the students, unlike the majority at Paris and later 
agaottha universities, were mostly at this time of mature years. 
atudanta* the civil law and the canon law were at first the only 
branches of study, the class whom they attracted were often 
men already filling office in some department of the church 
or state— -archdeacon.s, the heads of schools, canons of cathe- 
drals, and like functionaries forming a considerable element in the 
aggregate. It has been observed, indeed, that the permission 
accorded them by Frederick 1. of choosing, in all cases of dis- 
pute, their own tribunal, thus constituting them, to a great extent, 
sui juris, seems to ; presuppose a certain maturity of judgment 
among those on whom this discretionary power was bestowed. 

Innocent IV., in according his sanction to the new statutes 
of the university in 1253 , refers to them as drawn up by the 
Forma- * rectorcs et universitas scholarium Bononiensium.” 
nonet About the year 1200 were formed the two faculties 
tba unh of medicine and philosophy (or “ the arts ” ^), the former 
JaSi!" .somewhat the earlier. It was developed, as that 

of the civil law had been developed, by a succession of 
Pacultiaa able teachers, among whom Thacldeus Alderottus was 
Tutad €?specially eminent. The faculty of arts, down to the 
14th century, scarcely attained to equal eminence. The 
teaching of theology remained for a long time exclusively in the 
hands of the Dominicans \ and it was not until the year 1360 that 
Innocent VI. recognized Bologna as a “ studium gencrale” in this 
branch— in other words, as a place of theological education for all 
students, with the power of conferring degrees of universal validity. 

In the year 1371 the cardinal legate, Anglicus, compiled, 
as chief director of ecclesiastical affairs in the city, an account 
Account university, which he presented to Urban V. 

ottha The information it supplies i.s, however, defective, 
univarw owing to the fact that only the professors who were in 
AmScua salaries from the municipality arc mentioned. 

^ * Of these there were twelve of civil law and six of canon 
law ; three of medicine, three of practical medicine and one 
of surgery ; two of logic, and one each of astrology, rhetoric 


* The arts course of study was that represented by the ancient 
triviunt {i.e, grammar, logic and rhetoric) and the quadrivium {i.c, 
arithmetic, geometry, music and astronomy) as handed down from 

the schools of the Roman empire. See J. B. Mullmger's History 0/ | 
the University of Cambridge, i. 24-27. 


and notarial practice. The professors of theology, who, as 
m(!mbers of the religious orders, received no state remuneration, 
are unmentioned. The significance of the term “ college,” as 
first employed at Bologna, differed, like that of “ university,” 
from that which it subsequently acquired. The collegia of the 
doctors no more connoted the idea of a place of residence than 
did the universitates of the students. 'Fherc were the College 
of Do(^tors of Civil Law, the Collegci of Doctors of Canon Law. 
the College of Doctors in Medicine and Arts and 7^/^^ 
(from 1352) the College of Doctors in Theology, univar* 
Though the professors were largely dependent upon •ttiaeat 
the students, they had separate organizations of their 
own ; the college alone was concerned in the conferment of 
degrees. Each faculty was therefore at Bologna entirely inde- 
pendent of every other (except for the union of medicine and 
arts) : the only connecting link between them was the necessity 
of obtaining their degrees (after 1219) from the same chancellor, 
the archdeacon of Bologna. The decline in the reputation of 
the studium from about 1250 was largely due to the successful 
efforts of the doctors to exclude all but Bolognese citizens from 
membership of the doctoral colleges (which alone possessed the 
valuable “ right of promotion ”), and from the more valuable 
salaried chairs. I'hcy (iven attempted and partially succeeded 
in restricting these privileges to members of their own families. 

rollege.s as places of residence for students existed, however, 
at Bolof^a at a very early date, but it is not until the xba 
14th century that wc find them possessing any aarllaat 
organization ; and the humble domus, as it was termed, 
was at first designed solely for necessitous students, not 
being natives of Bologna. A separate house, with a certain 
fund for the maintenance of a specified number of scholars, was 
all that was originally contemplatiid. Such was the character 
of that founded by Zoen, bishop of Avignon, in February 
1256 (O.S.), the same month and year, it is to be noted, in 
which the Sorbonne was founded in Paris. It was designed 
for the maintenance of eight scholars from the province 
of Avignon, under the supervision of three canons of the 
church, maintaining themselves in the university. Each 
scholar was to receive 24 Bolognestj lire annually for five years. 
'J'hc college of Brescia was founded in 1326 by William of 
Brescia, archdeacon of Bologna, for poor foreign students 
without distinction as to nationality. The Spanish college, 
founded in 1364, for twenty-four Spanish S('holars and two 
chaplains, is noted by Denifle as the one college founded in 
medieval times which still exists on the Continent. 

Of the general fact that the early universities rose in r<?sponsc 
to new wants the commencement of the university of Paris 
supplies us with a further illustration. 'J’he study origin at 
of logic, which, prior to ihe J2th century, was founded univar» 
exclusively on one or two meagre compends, re(!eived aityot 
about the year 1100, on two occasions, a powerful 
stimulus— in the first instance, from the memorable controversy 
between Lanfranc and Berengar ; in th(j second, from the no 
less famous controversy between Anselm and Koscellinus. A 
belief sprang up that an intelligent apprehension of spiritual 
truth depended on a correct use of prescribed methods of 
argumentation. Dialectic was looked upon as “ the 
science of sciences”; and when, somewhere in the 
first decade of the 12th century, William of Champeaux 
opened in Paris a school for the more advanced study of dialectic 
as an art, his teaching was attended with marked success. 
Among his pupils was Abelard, in whose hands the study made 
a yet more notable advance ; so that, by the middle of tho 
century, we find John of Salisbury, on returning from the 
French capital to England, relating with astonishment, not 
unminglcd with contempt, how all learned Paris had gone well- 
nigh mad in its pursuit and practice of the new dialectic. 

Abelard taught in the first instance at the cathedral scaool 
at Notre Dame, and subsequently at the schools on Teaeblag 
the Montagne Ste Genevieve, of which he was the ot 
founder, and where he imparted to logic its new 
development. But in 1147 the secular canons of Ste Geneviive 
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gave place to canons rc#?ular from St Victor ; and henceforth 
the school on the former foundation was merely a 
teaching of theology, and was attended 
oril)' b>' the members of the house. ^ The schools out of 
which the university arose were those attached to the cathedral 
on the lie dt? la Cite, and presided over by the chancellor — a 
dignitary who must be carefully distinguished from the later 
rhanc(.*lJor of the university. For a long time the teachers 
lived in separate houses on the island, and it was only by degrees 
that they combined themselves into a society, and that special 
buildings were constructed for their class-work. But tlie flame 
which Abelard’s teaching had kindled was not destined to 
tom- expire. Among his pupils was Peter Lombard, who 
bard*$ was bishop of Paris in 1159, and widely known to 

**s§0'> posterity as the compiler of the famous volume of the 

teuces,** Sentences. The design of this work was to place before 
the student, in as strictly logical a form as practicable, the views 
{senteniiae) of the fathers and all the great doctors of the church 
upon the chief and most difficult points in the Christian belief. 
Conceived with the purpose of allaying and preventing, it 
really stimulated, controversy. The logicians seized upon it 
as a great storehouse of indisputable major premises, on which 
they argued with renewed energy and with endless ingenuity 
of dialectical refinement ; and upon this new compendium 
of theological doctrine, which became the text-book of the 
middle ages, the schoolmen, in their successive treatises Super 
senieniias, expended a considerable share of that subtlety and 
labour which still excite the astonishment of the student of 
metaphysical literature. 

It is in these prominent features in the history of these early 
universities — the development of new methods of instruction 
Riaeot concurrently with the appearance of new material 
athtr for their application— that we find the most probable 
solution of the question as to how the university, 
vert/rie«. distinguished from the older cathedral or monastic 
SM:hools, was first formed. In a similar manner, it seems prob- 
able, the majority of the earlier universities of Italy — Reggio, 
Modena, Vicenza, Padua and Vercelli — arose, for they had 
their origin independently alike of the civil and the papal 
authority. Instances, it is true, occur, which cannot be referred 
to this spontaneous mode of growth. The university of Naples, 
for example, was founded solely by the fiat of the emperor 
Frederick II. in the year 1224 ; and, if we may rely upon the 
documents cited by Denifle, Innocent IV, about the year 1245 
founded in connexion with the curia a “ studium generale,” - 
which was attached to the papal court, and followed it when 
removed from Rome, very much as the Palace School of Charles 
the Great accompanied that monarch on his progresses. 

As the university of Paris became the model, not only for 
the universities of France north of the Loire, but also for the 
great majority of those of central Europe as well as 
Oxford and Cambridge, some account of its early 
tioaot organization will here indispensable. Such an 
im/ver- account is rendered still further necessary by the fact 
Paria! recent and almost exhaustive researches of 

Denifle, the Dominican father, have led him to con- 
clusions which on .some important points run altogether counter 
to those sanctioned by the high authority of Savigny. 

The original university, as already stated, took its rise entirely 
out of the movement carried on by teachers on the island, who 
taught by virtue of the licence conferred by the chancellor of 
the cathedral. In the second decade of the T3th century, it is 
true, we find mast(n*s withdrawing themselves from his authority 
by repairing to the left Irnnk of the Seine and placing them- 
selves under the jurisdiction of the abbot of the monastery of 
Ste Genevieve ; and in 1255 this dignitary is to be found 

f The view of Thurot {I)c V organisation dc V p.nseignement dans 
hfgmr^i/^ de Paris, pp. 4-7) that the university arose out of a 
of these several schools is rejected by Denifle (sec Die 
&c.. i. 653-94). 

the words siudiunt generale arc placed within marks of 
quotation they occur in the original charter of foundation of the 
university referred to. 


appointing a chancellor whose duty it should be to confer 
liceniia docendi on those candidates who were desirous of 
opening schools in that district. But it was around the bestowal 
of this licence by the chancellor of Notre Dame, on the lie de la 
Cite, that the university of Paris grew up. It is in this licence 
that the wliole significance of the master of arts degree is con- 
tained ; for what is technically known as admission 
to that degree wa.s really nothing more nor less Ihan™®^ 
receiving the chancellor’s permission to “ incept,” and by 
“ inception ” was implied the master’s formal entrance upon, 
and commencement of, the functions of a duly licensed 
teacher, and his recognition as such by his brothers in the 
profession. The previous stage of his academic career, that of 
bachelordom, had been one of apprenticeship for the the 
mastership ; and his emancipation from this state bachelor 
was symbolized by placing the magisterial cap {bireila) 
upon his head, a ceremony which, in imitation of the old 
Roman ceremony of manumission, was performed by his 
former instructor, “ under whom ” he was said to incept. 
He then gave a formal inaugural lecture, and, after this proof 
of magisterial capacity, was welcomed into the society of his 
professional brethren with set speeches, and took his seat in 
his master’s chair. 

This community of teachers of recognized fitness did not in 
itself suffice to constitute a university, but some time between 
the yeans 1150 and 1170, the period when the Sentences Theunh 
of Peter Lombard were given to the world, the uni- vanity 
vensity of Paris came formally into being. Its first 
written statutes were not, however, compiled until about the 
year 1208, and it was not until long after that date that it 
possessed a “ rector.” Its earliest recognition as a legal cor- 
poration belongs to about the year 1211, when a brief of Inno- 
cent III. empowered it to elect a proctor to be its representative 
at the papal court. By this permission it obtained the right 
to sue or to be sued in a court of justice as a corporate body. 

This papal recognition was, however, very far from im- 
plying the episcopal recognition, and the earlier history of the 
new community exhibits it as in continual conflict alike 
with the chancellor, the bishop and the cathedral cultiaaof 
chapter of Paris, by all of whom it was regarded as a firat 
centre of insubordination and doctrinal licence. Had 
it not been, indeed, for the papal aid, the university * 
would probably not have survived the contest ; but with 
that powerful assistance it came to be regarded as the great 
Transalpine centre of orthodox theological teaching. Successive 
pontiffs, down to the great schism of 1378, made it one of the 
foremost points of their policy to cultivate friendly and con- 
fidential relations with the authorities of the university of Paris, 
and systematically to discourage the formation of theological 
faculties at other centres, In 1231 Gregory JX., in the bull 
Parens Scientiarum, gave full recognition to the right of the 
several faculties to regulate and modify the constitution of the 
entire university — formal sanction which, in Denifle’, s opinion, 
rendered the bull in question the Magna Charta of the university. 

In comparing the relative antiquity of the universities of 
Paris and Bologna, it is difficult to give an unqualified decision. 
The university of masters at the former was probably slightly 
anterior to the university of students at the latter ; but there is 
good reason for believing that Paris, in reducing its traditional 
customs to statutory form, largely availed itself of the precedents 
afforded by the already existing code of the Transalpine centre. 
The fully developed university was divided into four faculties — 
three “ superior,” viz. those of theology, canon law and 
medicine, and one ” inferior,” that of arts, which was divided 
into four “ nations,” These nations, which included both 
professors and scholars, were — (i) the French nation, composed, 
in addition to the native element, of Spaniards, 

Italians and Greeks; (2) the Picard nation, repre- 
senting the students from the north-east and from 
the Netherlands ; (3) the Norman nation ; (4) the English 
nation, comprising, besides students from the provinces under 
English rule, those from England, Ireland, Scotland and 
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Germany. The head of each faculty was the dean ; the head 
of each nation was the proctor. The rector, who in the first 
instance was head of the faculty of arts, by whom he was elected, 
was eventually head of the whole university. In congregations 
of the university matters were decided by a majority of faculties ; 
the vote of the faculty of arts was determined by a majority of 
nations. The chancellor of Notre Dame, whose functions were 
now limited to the conferment of the licence, stood as such 
outside the university or gild altogether, though as a doctor of 
theology he was always a member of that faculty. Only 
** regents,^’ that is, masters actually engaged in teaching, had 
any right to be present or to vote in congregations. Neither 
the entire university nor the separate faculties had thus, it will 
be seen, originally a common head, and it was not until the 
middle of the 14th century that the rector became the head of 
the collective university, by the incorporation under him, first, 
of the students of the canon law and of medicine (which took 
place about the end of the 13th century), and, secondly, of 
the theologians, which took place about half a century later. 

In the course of the 16th and 17th centuries this democratic 
constitution of the middle ages was largely superseded by the 
growth of a small oligarchy of oflicials. The tribunal of the 
university — the rector, deans and proctors— came to occupy 
a somewhat similar position to the old “ Hebdomadal Board 
of heads of colleges at 0 .\ford and the Caput at Cambridge. 
Moreover, the teaching functions of the university, or rather of 
the faculty of arts, owing chiefly to the absence of any endow- 
ment for the regents or teaching graduates, practically passed 
to the colleges. Almost as much as the Engli.sh universities, 
Paris came to be virtually reduced to a federation of colleges, 
though the colleges were at Paris less independent of university 
authority, while the smaller colleges sent their members to 
receive instruction in the larger ones {colleges de plein exercise)^ 
which received large numbers of non-foundation members. 
This state of things lasted till the French Revolution swept 
away the whole university system of the middle ages. It may 
be remarked that the famous Sorbonne was really the most 
celebrated college of Paris — founded by Robert de 
booner Sorbonne circa 1257— but as this college and the college 
of Navarre were the only college foundations which 
provided for students in theology, the close connexion of the 
former with the faculty and the use of its hall for the disputa- 
tions of that body led to the word Sorbonne becoming a popular 
term for the theological faculty of Paris. 

Apart from the broad differences in their organization, 
the very conception of learning, it will be observed, was different 
Par/# Mtf Bologna from what it was at Paris, In the former 
Bologna it was entirely professional— designed, that is to say, 
con. to prepare the student for a definite and practical 

traatoa. career in after life ; in the latter it was sought to 
provide a general mental training, and to attract the learner 
to studies which were speculative rather than practical. In 
the sequel, the less mercenary spirit in which Paris cultivated 
knowledge added immensely to her influence and reputation, 
which about the middle of the 14th century may be said to have 
reached their apogee. It had forty colleges, governed cither 
by secular or religious communities, and numbered among its 
students representatives of every country in Europe (Jourdain, 
Excursions historiques, c. xiv.). The university became known 
as the great school where theology was studied in its most 
scientific spirit ; and the decisions of its great doctors upon 
those abstruse questions which absorbed so much of the highest 
intellectual activity of the middle ages were regarded as 
almost final. The popes themselves, although averse from 
theological controversies, deemed it expedient to 
poivc/. ^^'uil-ivate friendly relations with a centre of such im- 
portance for the purpose of securing their influence 
in a yet wider field. Down therefore to the time of the great 
schism (1378), they at once conciliated the university of Paris 
and consulted what they deemed to be the interests of the 
Roman sec, by discouraging the creation of faculties of theology 
elsewhere. The apparent exceptions to this policy are easily 
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explained : the four faculties of theology which they sanctioned 
in Italy— Pisa (1343), Florence (1349), Bologna (1362) and 
Padua (1363) — were designed to benefit the Italian monasteries, 
by saving the monks the expense and dangers of a long journey 
beyond the Alps ; while that at Toulouse (1229) took its rise 
under circumstances entirely exceptional, being designed as a 
bulwark against the heresy of the Albigcnses. The popes, on 
the other hand, favoured the creation of new faculties of law, 
and especially of the canon law, as the latter represented the 
source from which Rome derived Iut most warmly contested 
powers and prerogatives. The effects of this twofold policy 
wxTe sufficiently intelligible: the withholding of each charter 
which it was sought to obtain for a new school of theology 
only served to augment the numbers that flocked to Paris ; 
the bestowal of each new charter for a faculty of law served in 
like manner to divert a certain proportionate number from 
Bologna. These facts enable us to understand how it is that, 
in the T3th and 14th centuries, we find, even in France, a larger 
number of universities created after the model of Bologna 
than after that of l^aris. 

In their earliest stage, however, the importance of these 
new institutions was but imperfectly discerned alike by the 
civil and the ecclesiastical power, and tlie first four univer- 
sities of Italy, after Bologna, rose into existence, like Bologna 
itself, without a charter from either pope or emperor. Of these 
the first were those of Reggio nell’ Emilia and Modena, both 
of which are to be found mentioned as schools of civil law 
before the close of the 12th century. The latter, throughout 
the 13th century, appears to have been resorted to ggggto 
by teachers of suffii:ient eminence to form a flourish- nna 
ing school, composed of students not only from the ^oaena. 
city itself, but also from a considerable distance. Both 
of them would seem to have been formed independently of 
Bologna, but the university of Vicenza was probably 
the outcome of a migration of the students from the 
former city, which took place in the year 1204^ During the 
next fifty years Vicenza attained to considerable prosperity, 
and appears to have been recognized by Innocent III.; its 
students were divided into four nations, each with its own 
rector j and in 1264 it included in its professoriate teachers, 
not only of the civil law, but also of medicine, grammar and 
dialectic. The university of Padua was unquestion- p^fi^a 
ably the direct result of the migration in 1222 of a * 
considerable number of students from Bologna. Some 
writers, indeed, have inferred that the ** .studium in the 
latter city was transferred in its entirety, but the continued 
residence of a certain proportion in Bologna is proved by the 
fact that two years later we find them appealing to Honorius III. 
in a dispute with the civic authorities. In the year 1228 the 
students of Padua were compelled by circumstances to transfer 
their residence to Vercclli, and the latter city guaranteed them, 
besides other privileges, the right to rent no less than five hun- 
dred lodging-houses at a fixed rental for a period of eight years. 
At first Padua was a school only of the civil and canon law ; and 
during the oppressive tyranny of Ezzelin (i237--6o) the uni- 
versity maintained its existence with some difficulty. But in the 
latter part of the century it incorporated the facultiesof grammar, 
rhetoric and medicine, and became known as one of the most 
flourishing schools of Italy, and a great centre of the Dominicans, 
at that time among the most active promoters of learning. 

The university of Naples was foundcxl by the emperor 
Frederick II. in the year 1225, as a school of theology, juris- 
prudence, the arts and medicine— his design being ^ 
that his subjects in the kingdom of Naples should " 
find in the capital adequate instruction in every branch of learn- 
ing, and not be compelled in the pursuit of knowledge to have 
recourse to foreign nations or to beg in other lands/* In 
the year 1231, however, he decreed that the faculty of medicine 
should cease to exist, and that the study should be pursued 
nowhere in the kingdom but at Salerno. The university 
never attained to much erhiiience, and after the death of 
Frederick came for a time altogether to an end, but was restored 
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in 1258 by King Manfred* In 1266 its faculty of medicine 
was reconstituted, and from 1272-74 Thomas Aquinas was one 
of its teachers of theology. I’he commencement of the uni- 
versity of VerccJli belongs to about the year 1228 ; it pro- 
bably included, like Naples, all the faculties, but 
‘ would seem to have been regarded with little favour 
by the Roman See, and by the year 1372 had ceased to exist, 
although mention of colleges of law and medicine is to be found 
after that date. The two universities of Piacenza and Pavia 
stand in close connexion with each other. The 
aeeuMM, jg j^^ted by Denifle as the earliest in Italy which 

was founded by virtue of a papal charter (6th February 1248), 
although the scheme remained for a long time inoperative. At 
length, in the year 1398, the university was reconstituted by 
Giovanni Galeazzo Visconti, duke of Milan, who in the same 
year caused the university of Pavia to be transferred thither. 
Piacenza now became the scene of a sudden but short-lived 
academic prosperity. We are told of no less than twenty- 
seven professors of the civil law — among them the celebrated 
Baldus ; of twenty-two professors of medicine ; of professors 
of philosophy, astrology, grammar and rhetoric ; and of lec- 
turers on Seneca and Dante. The faculty of theology would 
appear, however, never to have been duly constituted, and 
but one lecturer in this faculty is mentioned. With the death 
of Galeazzo in 1402, this precarious activity came suddenly 
to an end ; and in 1404 the university had ceased to exist. 
Its history is, indeed, unintelligible, unless taken in conjunction 
with that of Pavia. Even before Irnerius taught at Bologna, 
Pavia had been widely known as a seat of legal studies, 
and more especially of the Lombard law, although 
the evidence is wanting which would serve to establish a direct 
connexion between this early school and the university which 
was founded there in 1361, by virtue of the charter granted 
by the emperor Charles IV. The new “ studium ** included 
faculties of jurisprudence, philosophy, medicine and the arts, 
and its students were formally taken under the imperial pro- 
tection, and endowed with privileges identical with those 
which had been gianted to Paris, Bologna, Oxford, Orleans 
and Montpellier ; but its existence in Pavia was suddenly 
suspended by the removal, abov^e noted, of its students to 
Piacenza. It shared again in the decline which overtook 
the university of l^iat’enza after the death of Giovanni Galeazzo, 
and during the period from T.404 to 1412 it altogether ceased 
to exist. But in October 1412 the lectures were recommenced, 
and the university entered upon the most brilliant period of its 
existence. Its professors throughout the 15th century were 
men of distinguished ability, attracted by munificent salaries 
such as but few other universities could offer, while in the 
number of students who resorted thither from other countries, 
and more especially for the study of the civil law, Pavia had no 
ArexMo Padua. Arezzo appears to have been 

rexMo, ^ centre of the same study so early as 1215, 

and its earliest statutes are assigned to the year 1255. By 
that time it had become a school of arts and medicine also ; 
but for a considerable period after it was almost entirely de^- 
serled, and is almost unmentioned until the year 1338, when 
it acquired new importance by the accession of several eminent 
jurists from Bologna. In May 1355 it received its charter as 
a studium generate from (!harles IV. After the year 1373 the 
school gradually dwindled, although it did not become alto- 
gether extinct until about the year 1470. The university of 
Home (which is to be carefully distinguished from the 

school attached to the Curia) owed its foundation 
(1303) to Boniface VITT,, and was especially designed by that 
pontiff for the benefit of the poor foreign students sojourning 
in the capital. It originally included all the faculties ; but in 
1318 John XXII. decreed that it should possess the power 
of conferring degrees only in the canon and civil law. The 
university maintained its existence throughout the period of 
the residence of the popes at Avignon, and under the patron- 
age of Leo X. could boast in 1514 of no less than eighty pro- 
fessors. This imposing array would seem, however, to be but a 


fallacious test of the prosperity of the academic community, 
for it is stated that many of the professors, owing to the im- 
perfect manner in which they were protected in their privileges, 
were in the receipt of such insufficient fees that they were 
compelled to combine other employments with that of lecturing 
in order to support themselves. An appeal addressed to Leo X. 
in the year 1513 represents the number of students as so 
small as to be sometimes exceeded by that of the lecturers 
(**ut quandoque plures sint qui legant q^uam qui audiant'^), 
Scarcely any of the unversities in Italy m the 14th century 
attracted a larger concourse than that of Perugia, 
where the study chiefly cultivated was that of the 
civil law. The university received its charter as a studium 
generate from Clement V. in the year 1308, but had already 
in 1306 been formally recognized by the civic authorities, by 
whom it was commended to the special care and protection 
of the podesti. In common with the rest of the Italian uni- 
versities, it suffered severely from the great plague of 1348-49 ; 
but in 1355 it received new privileges from the emperor, and 
in 1362 its first college, dedicated to Gregory the Great, was 
founded by the bishop of Perugia. The university of 
Treviso, which received its charter from Frederick 
the Fair in 1318, was of little celebrity and but short duration. 
The circumstances of the rise of the university of 
Florence arc unknown, but the earliest evidence of 
academic instruction belongs to the year 1320. The dis- 
persion of the university of Bologna, in the March and April 
of the following year, afforded a favourable opportunity for 
the creation of a studium generate^ but the necessary measures 
were taken somewhat tardily, and in the meantime the greater 
number of the Bolognese students had betaken themselves 
to Siena, where for the space of three years twenty- two pro- 
fcjssors gathered round them a body of enthusiastic students. 
Eventually the majority returned to Bologna, and when in 1338 
that city was placed under an interdict by Benedict XII. 
another exodus of students repaired to Pisa, which in 1343 
received from Clement VI. its charter as a studium generate. 
Closed in 1406, Pisa, aided by the powerful intervention of 
Lorenzo de* Medici, reopened in 1473, undergo, however, a 
long series of vicissitudes which at last found a termination in 
1850, whcjn its fortunes were placed on a more stable basis, and it 
gradually acquired the rc^putation of ranking among the foremost 
universities of a reunited Italy. 'J'he charter of foundation for 
Flonmce, on the other hand, was not grunted until May 31, 
1349, when Clement VI. decreed that there should be instituted 
a studium generate in theology, jurisprudence, medicine and 
every other recognized faculty of learning, the teachers to be 
professors who had obtiiined the degree of doctor or master 
either at Bologna or Paris, or “ some other studium generate 
of celebrity.” On the 2nd of January 1364 the university 
also obtained the grant of imperial privileges from Charles IV. 
On 14th February 1388 it adopted a body of statutes which 
arc still extant, and afford an interesting study in connexion 
with the university history of the period. The university now 
entered upon that brilliant period in its history which was 
destined to so summary an extinction. “ It is almost touching,” 
says Denifle, ” to note how untiringly Florence exerted her- 
self at this period to attract as teachers to her schools the 
great masters of the sciences and learning.” In the year 
1472, however, it was decided that Florence was not a con- 
venient scat for a university, and its students joined the throngs 
which repaired to the reopened halls of Pisa. A special in- 
terest attaches to the rise of the university of Siena, 
as that of one which had made good its position prior 
to becoming recognized cither by emperor or pope. Its be- 
ginning dates from about the year 1241,' but its charter was 
first granted by the emperor Charles IV., at the petition of 
the citizens, in the year 1357. It was founded as a studium 
generate in jurisprudence, the arts and medicine. The im- 
perial charter was confirmed by Gregory XII. in 1408, and the 
various bulls relating to the university which he subsequently 
issued afford a good illustration of the conditions of academic 
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life in these times. Residence on the part of the students 
appears to have been sometimes dispensed with. The bishop 
of Siena was nominated chancellor of the university, just as, 
says the bull, he had been appointed to that office by the im- 
perial authority. The graduates were to be admitted to the 
same privileges as those of Bologna or Paris ; and a faculty of 
theology was added to the curriculum of studies. The uni- 
versity of Ferrara owes its foundation to the house 
emn. — Alberto, marquess of Este, having obtained 

from Boniface IX. in 1391 a charter couched in terms precisely 
similar to those of the charter for Pisa. In the first half of the 
15th century the university was adorned by the presence of 
several distinguished humanists, but its fortunes were singularly 
chequered, and it would appear for a certain period to have 
been altogether extinct. It was, however, restored, and be- 
came in the latter part of the century one of the most celebrated 
of the universities of Italy. In the year 1474 its circle of studies 
comprised all the existing faculties, and it numbered no less 
than fifty-one professors or lecturers. In later times Ferrara has 
been noted chiefly as a school of medicine. 

Of the universities modelled on that of Paris, Oxford would 
appear to have been the earliest, and the manner of its develop- 
Oxtord probably similar. Certain schools, opened 

^ ® within the precincts of the dissolved nunnery of St 
Frideswyde and of Oseney abbey, are supposed to have been the 
nucleus round which the university grew up. In the year TT33 
one Robert Pullen, a theologian of considerable eminence (but 
whether an Englishman or a Breton is uncertain), arrived from 
Paris and delivered lectures on the Bible. It has been main- 
tained, on the authority of Gervase of Canterbury, that Vacarius, 
a native of Lombardy, who, in the latter half of the T9th century, 
incurred the displeasure of King Stephen by lecturing in 
England on the civil law, delivered lectures at Oxford, H. S. 
Dcnifle, however {Die Entsiehung der Vniversitdienf p. 941), 
maintains that the naming of Oxford is a gratuitous assumption 
on the part of Gervase, and that we have, at best, only pre- 
sumptive evidence of a sludium generate there in the i2ili 
century. Of this, Mr Rashdall inclines to find the beginning 
in a migration of English students from Paris about 1167 or 
ri68. In the first-mentioned year we are told by John of Salis- 
bury that “ France, the mildest and most civil of nations,*' has 
expelled her foreign scholars ” {Materials for the History of 
Thomas Bechet^ ed. Robertson, vi. pp. 235-36). At about the 
same time we hear of an edict of Henry TL, during the quarnd 
with Becket, recalling all clerks holding benefices in England 
(as they loved their benefices), and forbidding all clerks in 
England to cross the Channel (ibid. i. pp. 53-54). The arch- 
bishop himself remarks that “ The king wills that all scholars 
shall be compelled to return to their country or be deprived of 
their benefices ” (ibid. vii. p. 146). Paris was at this time the 
great place of higher education for English students. No 
English school was a recognized stadium generate. Immedi- 
ately after it68 allusions to Oxford as a stadium and a stadium 
generate begin to multiply. The natural inference is that the 
breaking off of relations between England and Paris in 1167 
or 1168 led to the growth of a stadium generate in Oxford, 
formed no doubt in the first instance of seceders from Paris. 
In the 13th century mention first occurs of university ‘‘ chests,’* 
especially the Frideswyde chest, which were benefactions de- 
signed as funds for the assistance of poor students. Halls, or 
places of licensed residence for students, also began to be 
established. In the year 1257, when the bishop of Lincoln, 
as diocesan, had trenched too closely on the liberties of the 
community, the deputies from Oxford, when preferring their 
appeal to the king at St Albans, could venture to speak of the 
university as ‘‘ schola secunda ecclesiac,** or second only to 
Paris. Its numbers about this time were probably some three 
thousand ; but it was essentially a fluctuating body, and when- 
ever plague or tumult led to a temporary dispersion a serious 
diminution in its numerical strength generally ensued for some 
time after. Against such vicissitudes the foundation of col- 
leges proved the most effectual remedy. Of these the three 
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earliest were University College, founded in 1249 by William of 
Durham ; Balliol College, founded about 1263 by John Balliol, 
the father of the king of Scotland of the same name ; and 
Merton College, founded in 1264. The last-named is especially 
notable as associated with a new conception of university 
education, namely, that of collegiate discipline for the secular 
clergy, instead of for any one of the religious orders, for whose 
sole benefit all similar foundations had hitherto been designed. 
The statutes given to the society by Walter de Merton are not 
less noteworthy, as characterized not only by breadth of con- 
ception, but also by a careful and discriminating attention to 
detail, which led to their adoption as the model for later col- 
leges, not only at Oxford but at Cambridge. Of the service 
rendered by these foundations to the university at large we 
liavc significant proof in the fact that, although representing 
only a small numerical minority in the academic community 
at large, their members soon obtained a considerable preponder- 
ance in the administration of affairs. 

The university of Cambridge, although it rose into existence 
somewhat later than Oxford, may reasonably be held to have 
had its origin in the same century. There was prob- 
ably a certain amount of educational work carried 
on by the canons of the church of St Giles, which 
gradually dcvclop>ecl into the instruction belonging to a regular 
stadium. In the year 1112 the canons crossed the river and 
took up their residence in the new priory in Barnwell, and 
their work of instruction acquired additional importance. In 
1209 a body of students migrated thither from Oxford. Then, 
a.s early as the year 1224, the Franciscans established them- 
selves in the town, and, somewhat less than half a century 
later, were followed by the Dominicans. At both the English 
universities, as at Paris, the Mendicants and other religious 
orders were admitted to degrees, a privilege which, until the 
year 1337, was extended to them at no other university. Their 
interest in and influence at these three centres was conse- 
quently proportionably great. In the years 1231 and 1233 
certain royal and papal letters afford satisfactory proof that by 
that time the university of Cambridge was already an organized 
body with a chancellor at its head— ’a dignitary appointed by 
the bishop of Ely for the express purpose of granting degrees 
and governing the stadium. In 1229 and 1231 the numbers 
were largely augmented by migrations from Paris and from 
Oxford. Cambridge, however, in its turn suffered from emigra- 
tion ; while in the year 1261, and again in 1381, the records 
of the university were wantonly burnt by the townsmen. 
Throughout the 13th century, indeed, the university was still 
only a very slightly and imperfectly organized community. Its 
endowments were of the ino.st slender kind ; it had no systematic 
code for the government of its members ; the supervision of the 
students was very imperfectly provided for. Although both 
Oxford and Cambridge were modelled on Paris, their higher 
faculties never developed the same distinct organization ; and 
while the two proctors at Cambridge originally represented 
north ’* and “ south,** the “ nations ** are scarcely to be dis- 
cerned. An important step in the direction of discipline was, 
however, made in the year 1276, when an ordinance was passed 
requiring that every one who claimed to be recognized as a 
scholar should have a fixed mjister within fifteen days after his 
entry into the university. The traditional constitution of the 
English universities was in its origin an imitation of the Parisian 
chancellor, modified by the absence of the cathedral chancellor. 
A.S Oxford was not in the 12th century a bishop’s sec, the bishop 
(in 1214, if not earlier) appointed a chancellor for the express 
purpose of granting degrees and governing the stadium. But 
he was from the first elected by the masters, and early obtained 
recognition as the head of the university as well as the representa- 
tive of the bishop. The procuratores (originally also rectores) 
remained representatives of the faculty of arts and (there being 
at Oxford no deans) of the whole university. But the feature 
which most served to give permanence and cohesion to the 
entire community was, as at Oxford, the institution of colleges. 
The earliest of these was Peterhouse, first founded as a separate 
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institution by Hugh Halsham, bishop of Ely, in the year 1284, 
its earliest extant code being that given in 1344 by Simon de 
Montacute, which was little more than a transcript of that 
drawn up by Walter de Merton for his scholars at Oxford. In 
1323 was founded Michaelhousc, and two years later, in 1326, 
Edward IJ. instituted his foundation of “king's scholars," 
afterwards forming the community of King’s Hall. Both these 
societies in the 16th century were merged in Trinity College. To 
these succeeded Pembroke Hall (1347) and Gonville Hall (1348). 
All these colleges, although by no means conceived in a spirit of 
hostility to either the monastic or the mendicant orders, were 
expressly designed for the benefit of the secular clergy. The 
foundation of Trinity Hall {Aula) * in 1350 by Bishop Bateman, 
on the other hand, as a school of civil and canon law, was prob- 
ably designed to further ultramontane interests. That of Corpus 
Christi (1352), the outcome of the liberality of a gild of Cambridge 
townsmen, was conceived with the combined object of providing 
a house of education for the clergy, and at the same time secur- 
ing the regular performance of masses for the benefit of the souls 
of departed members of the gild. But both Trinity Hall and 
Corpus Christi College, as well as Clare Hall, founded in 1359, 
were to a great extent indebted for their origin to the ravages 
caused among the clergy by the great plague of 1349. In the 
latter half of the same century, the coming change of feeling is 
shown by the fact that the chancellor was under the necessity 
of issuing a decree (1374) in order to protect the house of the 
Carmelites from molestation on the part of the students. 

Returning to France, or rather to the territory included 
within the boundaries of modern France, wc find Montpellier 
a recognized school of medical science as early as 
century. William VIIL, lord of Montpellier, 
in the year 1181 proclaimed it a school of free resort, 
where any teacher of medical science, from whatever country, 
might give instruction. Before the end of the century it pos- 
sessed also a faculty of jurisprudence, a branch of learning for 
which it afterwards became famed. The university of medicine 
and that of law continued, however, to be totally distinct bodies 
with different constitutions. Petrarch was sent by his father 
to Montpellier to study the civil law. On 26th October 1289 
Montpellier was raised by Nicholas IV. to the rank of a “ studium 
generale," a mark of favour which, in a region where papal 
influence was .so potent, resulted in a considerable accession 
of prosperity. The university also now included a faculty of 
arts ; and there is satisfactory evidence of the existence of a 
faculty of theology before the close of the 14th century, although 
not formally recognized by the pope before the year 1421. In 
the course of the same century several colleges for poor students 
were also founded. The university of Toulouse is to be 
Toifiofif founded in any country by virtue 

oil fife, ^ papal charter. It took its rise in the efforts of 
Rome for the suppression of the Albigensian heresy, and its 
foundation formed one of the articles of the conditions of peace 
imposed by Louis IX. on Count Raymond of Toulouse. In the 
year 1233 it first acquired its full privileges as a “studium 
gencrale " by virtue of a charter given by Gregory IX. I'his 
pontiff watched over the university with especial solicitude, 
and through his exertions it soon became noted as a centre of 
that Dominican teaching which involved the extermination of 
the Catharists. As a school of arts, juri.sprudence and medicine, 
although faculties of each existed, it never attained to any 
reputation. The university of Orleans had a virtual existence 
Orhm ^ Jitudium generale as early as the first half of the 
^ 13th century, but in the year 1305 Clement V. endowed 

it with new privileges, and gave its teachers permission to form 
them.selves into a corporation. The schools of the city had an 
existence long prior — as early, it is said, as the 6th century — 
and subsequently supplied the nucleus for the foundation of a 
university at Blois ; but of this university no records are extant.^ 

* Aula denoting the building which the college ” of scholars 
was to inhabit ; the .society continued to retain this designation 
in order to distinguish it from Trinity College, founded in 1546. 

• See Ch. Desmaze, VUniversitd de Paris (1200-1875). 


Orleans, in its organization, was modelled mainly on Paris, but 
its studies were complementary rather than in rivalry to the 
older university. The absorbing character of the study of the 
(dvil law, and the mercenary spirit in which it was pursued, 
had led the authorities at Paris to refuse to recognize it as a 
faculty. The study found a home at Orleans, where it was 
cultivated with an energy which attracted numerous .students. 
In January 1235 we find the bishop of Orleans soliciting the 
advice of Gregory IX. as to the expediency of countenanc- 
ing a study which was prohibited in Paris, Gregory decided 
that the lectures might be continued ; but he ordered that no 
bcneficed ecclesiastic should be allowed to devote himself to so 
eminently secular a branch of learning. Orleans subsequently 
incorporated a faculty of arts, but its reputation from this 
period was always that of a school of legal studies, and in the 
14th century its reputation in this respect was surpassed by no 
other university in Europe. Prior to the i3lh century it had 
been famed for its classical learning ; and Angers, which received 
its charter at the same time, also once enjoyed a like 
reputation, which, in a similar manner, it exchanged W'’** 
for that of a school for civilians and canonists. The roll of 
the university forwarded in 1378 to Clcm(?nt VII. contains the 
names of 8 professors utriusgue juris, 2 of civil and 2 of canon 
law, 72 licentiates, 284 bachelors of both the legal faculties, 
and 190 scholars. The university of Avignon was first 
recognized as a “ studium generale " by Boniface VIIJ. 
in the year 1303, with power to grant degrees in jurisprudence, 
arts and medicine. Its numbers declined somewhat during 
the residence of the popes, owing to the counter-attractions of 
the “ studium " attached to the Curia j but after the return 
of the papal court to Rome it became one of the most freciuentcd 
universities in France, and possessed at one time no less than 
seven colleges. The university of Cahors enjoyed the 
advantage of being regarded with especial favour by 
John XXIT. In June 1332 he conferred upon it privileges 
identical with those already granted to the university of Toulouse. 
In the following October, again following the precedent estab- 
lished at Toulouse, he appointed ilie scholasticus of the cathedral 
chancellor of the university. In November of the same year 
a bull, couched in terms almost identical with those of the 
Magna Charta of Paris, assimilated the constitution of Cahors 
to that of the oldest university. The two schools in France 
which, down to the close of the 14th century, most closely 
resembled Paris were Orleans and Cahors. The civil immunities 
and privileges of the latter university were not, however, 
acquired until the year 1367, when Edward 111 . of England, 
in his capacity as duke of Aquitaine, not only exempted the 
scholars from the payment of all taxes and imposts, but bestowed 
upon them the peculiar privilege known as privilegium fori. 
Cahors also received a licence for faculties of theology and 
medicine, but, like Orleans, it was chiefly known as a school 
of jurisprudence. It was as a “ studium generale " in the 
same three faculties that Grenoble, in the year 1339, 
received its charter from Benedict XII. The university 
never attained to much importance, and its annals are for the 
most part involved in obscurity. At the commencement of the 
i6th century it had ceased altogether to exist, was reorganized 
by Francis of Bourbon in 1542, and in 1565 was united to the 
university of Valence. The university of Perpignan, p^rpig. 
founded, according to Dcnifle, in 1379 by Clement Vll. omb. 
(although tradition had previously ascribed its origin 
to Pedro IV. of Aragon), and that of Orange, founded 
in 1365 by Charles IV., were universities only by name and 
constitution, their names rarely appearing in pntemporary 
chronicles, while their very existence becomes at limes a matter 
for reasonable doubt. 

To some of the earlier Spanish universities — such as Palencia, 
founded about the year 1214 by Alphonso VIIL ; Huesca, 
founded in 1354 by Pedro IV. ; and Lcrida, founded pgi^acim, 
in 1300 by James 11 . — the same description is applic- HueMcm, 
able ; and their insignificance is probably indicated by 
the fact that they entirely failed to attract foreign students. 
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Valladolid^ which received its charter from Pope Clement VI. 

in 1346, attained, however, to great celebrity; and 
mIT foreign teachers and students frequenting the 

university became so numerous that in 1373 King 
Enriquez II. caused an enactment to be passed for securing 
to them the same privileges as those already accorded to the 
native element. But the total number of the students in 1403 
was only 116, and grammar and logic, along with jurisprudence 
(which was the principal study), constituted the sole curriculum. 
In 1418, however, at the council of Constance, Martin V. not only 
decreed that Valladolid should take rank as a studiurn generale, 
but also as a universitas theologiae,” and that thes new faculty 
should possess the same privileges as those of the same faculty 
in Paris. From this time accordingly the advance of the uni- 
versity in numbers was steady and continuous throughout the 
15th century, and, along with Salamanca, it served as the model 

' . for Alcala in 1499. The university which rose on the 

’ banksof the Henares and became famous under the direc- 

tion of the eminent Ximenes, was removed in 1623 to Madrid ; 
and for the next century and a half the foremost place among the 
universities of Spain must be assigned to Salamanca, to which 
Seville, in the south, stood in the relation of a kind of subsidiary 
school, having been founded in 1254 by Alphonso the Wise, 
Seville simply for the study of Latin and of the; Semitic 
aad saia~ languag(?s, especially Arabic. Salamanca had been 
jRAitca. founded in T243 Ferdinand III. of Castile as a 
studiurn generalc in the three faculties of jurisprudence, the 
arts and medicine. The king also extended his special pro- 
tection to the students, granting them numerous privileges 
and immunities. Under his son Alphonso (above named) the 
university acquired a further development, and eventually 
included all the faculties save that of theology. But the main 
stress of its activity, as was the case with all the earlier Spanish 
universities until the beginning of the 15th century, wiis laid on 
the civil and the canon law. The provision for the payment of 
its professors was, however, at first so inadequate and precarious 
that in 1298 th(?y by common consent suspended their lectures, 
in consequence of their scanty remuneration. A permanent 
nmiedy for this difficulty was thereupon provided, by the 
appropriation of a certain portion of the ecclesiastical revenues 
of the diocese for the purpose of augmenting the professors* 
salaries, and the efforts of Martin V. established a school of 
theology which was afterwards regarded almost as an oracle 
by Catholic Europe. About the year 1600 the students are 
shown by the matriculation books to have numbered over 5000. 
According to Cervantes they were noted for their lawlessness. 
The earliest of the numerous colleges founded at Salamanca 
was that of St Bartholomew, long noted for its ancient library 
and valuable collection of manuscripts, which now form part 
of the royal library in Madrid. 

The one university possessed by Portugal had its scat in 
medieval times alternately in Lisbon and in Coimbra, until, in 
Coimbra, ^537> permanently attached to the 

latter city. Its formal foundation took place in 1309, 
when it received from King Diniz a charter, the provisions of 
which were mainly taken from those of the charter given to 
Salamanca. In 1772 the university was entirely reconstituted. 

Of the universities included in the present Austrian empire, 
Prague, which existed as a ** studiurn ” in the 13th century, was 
Prague. earliest. It was at first frequented mainly by 
students from Styria and Austria, countries at that 
time ruled by the emperor Charles IV., who was also king of 
Bohemia, and at whose request Pope Clement VL, on the 26th 
of January 1347, promulgated a bull authorizing the foundation 
of a studiurn generale ** in all the faculties. In the following 
year Charles himself issued a charter for the foundation. This 
document, which, if original in character, would have been of much 
interest, has but few distinctive features of its own, its provisions 
being throughout adapted from those contained in the charters 
given by Frederick II. for the university of Naples and by Conrad 
for Salerno— almost the only important feature of difference 
being that Charles bestows on the students of Prague all the civil 


privileges and immunities which were enjoyed by the teachers 
of Paris and Bologna. Charles had himself been a student in 
Paris, and the organization of his new foundation was modelled 
on that unversity, a like division into four “ nations ** (although 
with different names) constituting one of the most marked 
features of imitation. The numerous students — and none of the 
medieval universities attracted in their earlier history a larger 
concourse— were drawn from a gradually widening area, which 
at length included, not only all parts of Cicrmany, but also Eng- 
land, France, Lombardy, Hungary and Poland. Contemporary 
writers, with the exaggeration characteristic of medieval cred- 
ulity, even speak of thirty thousand stud(‘nts as present in 
the university at one time — statement for which Dcnifle pro- 
poses to substitute two thousand as a more prol)al)lc estimate. 
It is certain, however, that Prague, prior to the foundation of 
Leipzig, was one of the most frequented centres of learning in 
Europe, and Paris suffered a considerable diminution in her 
numbers owing to the counter-attractions of the great siudiwh 
of Slavonia. 

The university of Cracow in Poland was founded in May 1364, 
by virtue of a charter given by King ( asimir the Great, who 
bestowed on it the same privileges as those possessed 
by the universities of Bologna and Padua. In the 
following September Urban V., in consideration of the remote- 
ness of the city from other centres of education, constituted it a 
“ studiurn generale ” in all the faculties save that of theology. 
It is, however, doubtful whether these designs were carried into 
actual realization, for it is certain that, for a long lime after the 
death of Casimir, there was no university wliat(?ver. Its real 
commencement must accordingly be considered to belong to the 
year 1400, when it was reconstituted, and the papal sanction 
was given for the incorporation of a faculty of theology. From 
this time its growth and prosperity wi re continuous ; and with 
the year 1416 it had so far acquired a European rijputation as to 
venture upon forwarding an expression of its views in connexion 
with the deliberations of the council of Constance. Towards 
the close of the 15th century the university is said to have been 
in high repute as a si'Jiool of both astronomical and humanistic 
studies. 

The Avignonese popes appear to havij regarded the (‘stablish- 
ment of new faculties of theology with espe(!ial jealousy ; and 
when, in t 364, Duke Rudolph IV. founded the university yienaa 
of Vienna, with the design of constituting it a “ studiurn 
generale ** in all the faculties, Urban V. refused his assent to the 
foundation of a theological school. Owing to the sudden death 
of Duke Rudolph, tlic university languished for the next twenty 
years, but aftifr the accession of Duke Albert 111 ., who may be 
regarded as its real founder, it acquired additional f)rivileges, 
and its prosperity became marked and continuous. Like 
Prague, Vienna was for a long time distinguished by the com- 
paratively little attention bestowed by its teachers on the study 
of the civil law. 

No country in the 14th century was looked upon with greater 
disfavour at Rome than Hungary. It was stigmatized as the 
land of heresy and schism. When, accordingly, in 1367 King 
Louis applied to Urban V. for his sanction of the scheme of 
founding a university at Funfkirchen, Urban would not 
consent to the foundation of a faculty of theology, 
although theological learning was in special need of 
encouragement in those regions ; the pontiff even made it a 
condition of his sanction for a studiurn generale that King 
Louis should first undertake to provide* for the payment of the 
professors. We hear but little concerning the university after 
its foundation, and it is doubtful whether it survived for any 
length of lime the close of the century. “ The extreme cast 
of civilized continental Europe in medieval times,** observes 
Denifle, “ can be compared, so far as university education is 
concerned, only with the extreme west and the extreme south. 
In Hungary, as in Portugal and in Naples, there was constant 
fluctuation, but the west and the south, although troubled 
by yet greater commotions than Hungary, bore better fruit. 
Among all the countries possessed of universities in medieval 
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times, Hungary occupies the lowest place — a state of affairs 
of which, however, the proximity of the Turk must be looked 
upon as a main cause/* 

The university of Heidelberg (the oldest of those of the 
German realm) received its charter (October 23, 1385) from 
Urban VI. as a ** studium generale ** in all the re- 
cognized faculties save that of the civil law— the 
form and substance of the document being almost 
identical with those of the charter granted to Vienna, It was 
granted at the request of the elector palatine, Rupert I., who 
conferred on the teachers and students, at the same time, the 
same civil privileges as those which belonged to the university 
of Paris. In this case the functionary invested with the power 
of bestowing degrees was non-resident, the licences being con- 
ferred by the provost of the cathedral at Worms. Rut the 
real founder, as he was also the organizer and teacher, of the 
university was Marsilius of inghen, to whose ability and energy 
Heidelb<?fg was indebted for no little of its early reputation 
and success. The omission of the civil law from the studies 
licensed in the original charter would seem to show that the 
pontiff’s compliance with the elector’s request was merely 
formal, and Heidelberg, like Cologne, included the civil law 
among its faculties almost from its first creation. No medieval 
university achieved a more rapid and permanent success. 
Regarded with favour alike by the civil and ecclesiastical 
potentates, its early annals were singularly free from crises 
like those which characterize the history of many of the 
medieval universities. The number of those admitted to 
degrees from the commencement of the first session (19th 
October 1386 to 16th December 1387) amounted to 579.^ 

Owing to the labours of the Dominicans, Cologne "had gained 
a reputation as a seat of learning long before the founding of 
its university ; and it was through the advocacy of 
oogne. leading members of the Mendicant orders that, 

at the desire of the city council, its charter as a studium 
generale” (2TSt May 1388) was obtained from Urban VI. It 
was organized on the model of the university of Paris, as a 
school of theology and canon law, and ” any other recognized 
faculty ” — the civil law being incorporated as a faculty soon 
after Ihe promulgation of the charter. In common with the 
other early universities of Germany — Prague, Vienna and 
Heidelberg — Cologne owed nothing to imp(Tial patronage, 
while it would appear to have been, from the first, the object 
of special favour with Rome. This circumstance serves to 
account for its distinctly ultramontane sympathies in medieval 
times and even far into the ibth century. In a report trans- 
mitted to Gregory XIII. in 1577, the university expressly 
derives both its first origin and its privileges from the Holy See, 
and professes to owe no allegiance save to the Roman pontiff. 
Bfiurt Erfurt, no less noted as a centre of Franciscan than 

“ * was Cologne of Dominican influence, received its 
charter (i6th September 1379) from the anti-pope Clement VII. 
as a ** studium generale ” in all the faculties. Ten years later 
(4th May 1389) it was founded afresh by Urban VI., without 
any recognition of the act of his pretended predecessor. In 
the 15th century the number of its students was larger than 
that at any other German university — a fact attributable 
partly to the reputation it had acquired as a school of juris- 
prudence, and partly to the ardour with which the nominalist 
and realist controversies of the time were debated in its midst ; 
its readiness in according a hearing to novel theories causing 
it to be known as novorum omnium porius. 

The collegiate system is to be noted as a feature common 
to all these early German universities ; and, in nearly all, the 
professors were partly remunerated by the appropriation of 
eftfrtain prebends, appertaining to some neighbouring church, 
to their maintenance. 

During the first half of the 15th century^ the relations of the 
Roman pontiffs to the universities continued much the same, 
although the independent attitude assumed by the deputies 

’ The statistics of Hautz {Gesch. d. Univ. Heidelberg, i. 177-178) 
arc corrected by Dcnifle (Die Entstehung der Universitdten, p. 385). 


of those bodies at the great councils of Constance and Basel, 
and especially by those from Paris, could not fail to give rise 
to apprehensions. The papal bulls for each new founda- „ . 
tion begin to indicate a certain jealousy with respect to ottbe^ 
the appropriation of prebends by the founders. Where to 
such appropriations are recognized, and more particu- 
larly in France, a formal sanction of the transfer gener- 
ally finds a place in the hull authorizing the foundation ; but 
sometimes the founder or founders are themselves enjoined 
to provide the endowments requisite for the establishment 
and support of ihe university. In this manner the con- 
trol of the pontiff over each newly created scat of learn- 
ing assumed a more real character, from the fact that his 
assent was accompanied by conditions which rendered it no 
longer a mere formality. The imperial intervention, on 
the other hand, was rarely invoked in Germany — Greifs- 
wald, Freiburg and Tubingen being the only instances in 
which the emperor’s confirmation of the foundation was 
solicited.® The inadequacy of the traditional studies to meet 
the growing wants of civilization, and the consecjuent lack of 
sympathy on the part of each civic population in which a new 
studium was founded, now become frequently apparent. Of such 
conditions the fortunes of the studium at Wurzburg in 
Bavaria — founded in 1402 by a bishop, with a charter 
bestowed by Boniface IX. — illustrate the dangers. 

The students belonged chiefly to the faculties of law and 
theology, and the frequency of their conflicts with the citizens 
made it necessary before ten years had elapsed to close the 
university, which was not reopened until 1582. Under the 
patronage of the prince Bishop Julius Echtcr von Mespclbrunn, 
however, it soon became largely frequented by Catholic students. 
At the present time, under the patronage of the house of 
Wittclsbach, it is widely famed as a school of medicine. 

in Turin the university founded in 1412 by the counts of 
Savoy had to be refounded in 1431. The efforts of Parma in 
the 14th century to raise itself by papal aid to the dignity of a 
university proved altogether abortive, and it was not until 
1422 that, under the protection of the dukes of Milan, its object 
was attained. In Sicily, Catania, the earliest of its 
high schools, was created a university by Alphonso 
of Aragon in 1445. Five years later Barcelona fl«rce- 
received from Pope Nicholas V. the same privileges as 
Toulouse had obtained from Gregory IX. Among the Spanish 
universities, however, none has had a more chequered history, 
although now taking rank with foremost. 

In Hungary, Mathias Corvinus obtained from Paul II. in 
1465 permission to found a general studium where he thought 
best within his realms — a latitude of choice conceded probably 
in consequence of the dangers which menaced the kingdom 
alike from Bohemia and from the Turks ; while the _ 
fact that the university at Ofen (Hungarian Buda) * 

was not actually founded until some ten years later, may have 
been owing to the resolute stand made by the youthful monarch 
against the claims to nominate bishops put forward not only 
by Pope Paul but by his successor Sixtus IV. (1471-84). After 
a series of eventful experiences, the university of Budapest 
remains, at the present time, almost exclusively Magyar. It 
has a school of law at Pressburg, which is all that remains of 
the university there founded by Mathias Corvinus in 1465. 

In northern Germany and in the Netherlands, on the other 
hand, the growing wealth and prosperity of the different states 
especially favoured the formation of new centres of 
learning. In the flourishing duchy of Brabant the Hoaof 
university of Louvain (1426) was to a great extent 
controlled by the municipality; and their patronage, although 
ultimately attended with detrimental results, long enabled 
Louvain to outbid all the other universities of Europe in the 
munificence with which she rewarded her professors. In the 
course of the next century the ” Belgian Athens,” as she is 
styled by Lipsius, ranked second only to Paris in numbers and 
reputation. In its numerous separate foundations and general 
■ Meiners, Gesch. d. hohen Schulen, i. 370. 
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organization — it possessed no less than twenty-eight colleges 
— it closely resembled the English universities ; while its active 
press afforded facilities to the author and the controversialist 
of which both Cambridge and Oxford were at that time almost 
destitute. It embraced all the faculties, and no degrees in 
Europe stood so high as guarantees of general acquirements. 
Erasmus records it as a common saying, that ** no one could 
graduate at Louvain without knowledge, manners and age.** 
Sir William Hamilton speaks of the examination at Louvain 
for a degree in arts as “ the best example upon record of the 
true mode of such examination, and, until recent times, in fact, 
the only example in the history of universities worthy of con- 
sideration at all.** He has translated from Vernulaeus the 
order and method of this examination.^ In 1788 the faculties of 
jurisprudence, medicine and philosophy were removed to Brussels, 
and in 1797 the French suspended the university altogether. 

In Germany the conditions under which the new centres were 
created reflect and illustrate the history of the country in a 
L I Mix ^^‘^^rkable manner. Those connected with the rise 

« P* M* university of Leipzig are especially noteworthy, 

it having been the result of the migration of almost the entire 
German element from the university of Prague. This clement 
comprised (i) Bavarians, (2) Saxons, (3) Poles (this last- 
named division being drawn from a wide area, which included 
Meissen, Lusatia, Silesia and Prussia), and, being represented 
by three votes in the assemblies of the university, while the 
Bohemians possessed but one, had acquired a preponderance 
in the direction of affairs which the latter could no longer submit 
to. Religious differences, again, evoked mainly by the preaching 
of John Huss, further intensified the existing disagreements ; and 
eventually, in the year 1409, King Wenceslaus, at the prayer of 
his Bohemian subjects, issued a decree which exactly reversed the 
previous distribution of votes, — three votes being assigned to the 
Bohemian nation and only one to all the rest. The Germans 
took deep umbrage, and seceded to Leipzig, where, a bull having 
been obtain(jd from Alexander V. (September 9, 1409), a new 
“ studium generalc ** was founded by the landgrave of Thuringia 
and the margraves of Meissen. The members were divided into 
four nations— composed of natives of Meissen , Saxony, Bavaria and 
Poland. Two colleges were founded, a greater and a smaller, but 
designed, not for poor students, but for masters of arts — twelv(; 
being admitted on the former and eight on the latter foundation. 

At Rostock, in the north, the dukes John and Albert of 
Mecklenburg conceived the design of founding a university 
Rosioek, which the faculty of theology should be excluded. 

Pope Martin V., to whom they applied for his sanction, 
was scarcely in a position to refuse it, absorbed as he was with 
the pacification of Italy, the consolidation of his own temporal 
power, and the restoration of his almost ruinous capital. Tha 
university was accordingly founded as proposed in 1419 ; but in 
1431 Eugenius IV. instituted a faculty of theology, and two 
colleges were founded with the same design and on the same 
scale as at Leipzig. Six years later the whole academic com- 
munity having incurred the papal ban was fain to migrate to 
Greifswald, returning, however, to Rostock in 1443, but with 
one important exception, that of a master of arts named Henry 
Rubenow, who remained to become burgomaster of the former 
city, and succeeded in persuading Duke Wratislaw of Pommem 
to make it the seat of a university. Calixtus III. granted a I 
bull in 1456, but it was stipulated that the rector should be a 
Ore/ik- profcssorial chairs were also made parti- 

dependent for endowment on canonries. Grcitswald 
thus became exposed to the full brunt of the struggle 
which had ensued when the endeavour to nationalize the German 
church was terminated by the Concordat of Vienna (1448). Of 
its original statutes only those of the arts faculty are extant. 

The universities of Freiburg in Baden and Tubingen in 
Wiirttemberg, on the other hand, reflect the sympathies of 
Pniburg. Catholic party under the Austrian rule. They 
alike owed their foundation to the countess Matilda, 
by whose persuasion her husband, the archduke of Austria, 

* Dissertations and Discussions, Append, iii. 


known as Albrecht VI., was induced to found Freiburg in 1455, 
and Count Ebcrhard (her son by a former marriage) to found 
Tubingen in 1477. The finst .session at Freiburg opened auspici- 
ously in T460 under the supervision of its rector, Matthew 
Hummel of Villingen, an accomplished and learned man, and 
its numbers were soon largely augmented by migrations of 
students from Vienna and from Heidelberg, while its resources, 
which originally were chiefly an annual grant from the city 
council, were increased by the bestowal of canonries and 
prebends in the neighbouring parishes. Erasmus had made 
Freiburg hi.s residence from 1529 to 1535, during which time he 
may have originated a tradition of liberal learning, but in 1620, 
under the rule of the archduke Maximilian, the control of the 
Humanistic studies and of the entire faculty of philosophy was 
handed over to the Jesuits, who also gained possession of two 
of the chairs of theology. Although Strassburg since 1872 has 
been able to offer considerable counttir-attractions, Freiburg 
has held her own, and numbers over 1600 students. The 
university of Tubingen was founded in 1477 with four faculties 
— those of theology, law, medicine and the arts — and numbered 
scholars such as John Reuchlin and Melanchthon^ 
among its teachers ; while in the last century it was' 
famous both for its school of medicine and that of theology 
(see TOuingen), Its general condition in the year 1541-1542, 
and the sources whence it.s revenues were derived, have 
been illustrated by Hoffmann in a short paper which shows the 
fluctuating nature of the resoun^es of a university in the i6th 
century— liable to be affected as they were both by the seasons 
and the markets.^ 

The earliest 15th-century university in Franco was that of 
Aix in Provence. It had originally been nothing more than a 
school of theology and law, but in 1409 it was re- 
organized under the direction of the local count as a 
studium gencrale on the model of Paris. The sphere 
of its activity is indicated by the fact that the students 
were divid(‘(l into Burgundians, Provcm^als and Catalans. The 
next foundation, that of Poitiers, had a wider signi- 
ficance as illustrating th(^ struggle that was going on ® 
between the French crown and the Roman see. It was insti- 
tuted by Charles VII. in 143T, almost immediately alter his 
accession, with the special design of creating a centre of learning 
less favourable to English interests than Paris had at that 
time shown herself to be. Eugenius IV. could not refuse his 
sanction to the scheme, but he endeavoured partially to defeat 
Charles’s design by conferring on the new “ studium generale ** 
simply the same privileges as those possessed by 'J'oulouse, and 
thus placing it at a disadvantage in comparison with Paris. 
Charles rejoined by an extraordinary exercise of his own pre- 
rogative, conferring on Poitiers all the privileges collectively 
possessed by Paris, Toulouse, Montpellier, Angers and Orleans, 
and at the same time placing the university under special 
royal protection. The foundation of the university of Caen, 
in the diocese of Bayeux, was attended by conditions almost 
exactly the reverse of those which belonged to the 
foundation of that at Poitiers. It was founded under 
English auspices during the short period of the supremacy 
of the English arms in Normandy in the 15th century. Its 
charter (May 1437) was given by Eugenius IV., and the bishop 
of Bayeux was appointed its chancellor. The university of 
Paris had by this time completely forfeited the favour of Eugenius 
by its attitude at the council of Basel, and Eugenius inserted 
in the charter for Caen a clause of an entirely novel character, 
requiring all those admitted to degrees to take an oath of 
fidelity to the see of Rome, and to bind themselves to attempt 
nothing prejudicial to her interests. To this proviso the famous 
Pragmatic Sanction of Bourges was Charles’s rejoinder in 
the following year. On the i8th of May 1442 wc find King 
Henry VI. writing to Eugenius, and dwelling with satisfaction 
on the rapid progress of the new university, to which, he says, 
students had flocked from all quarters, and were still daily 

■ dkonomischer Zustand der Universitdt TUhingen gegen die Mitte 
des / 6 ien Jahrhunderts (1H45). 
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arriving.^ Ten years later, when the English had been expelled, 
its charter was given afresh by Charles in terms which left the 
original charter unrecognized ; both teachers and learners were 
subject to the civil authorities of the city, and all privileges made 
previously conferred in cases of legal disputes were abolished. 
From this time the univmity of Caen was distinguished by 
its loyal spirit and firm resistance to ultramontane pretensions j 
and, although swept away at the French Revolution, it was 
afterwards restored, owing to the sense of the services it had 
Bordeaux, rendered to the national cause.^ No especi- 

Vaieaee, ally notable circumstances characterize the foundation 
Sautes, of the university of Bordeaux (1441) or that of 
Valence (1452), but that of Nantes, which received its charter 
from Pius II. in 1463, is distinguished by the fact that 
it did not receive the ratification of the king of France, and 
the conditions under which its earlier traditions were formed 
thus closely resemble those of Poitiers. It seems also to have 
been regarded with particular favour by Pius II., a pontiff who 
was at once a ripe scholar and a writer upon education. He 
gave to Nantes a notable body of privileges, which not only 
represent an embodiment of all the various privileges granted to 
universities prior to that date, but afterwards became, with their 
copious and somewhat tautological phraseology, the accepted 
model for the great majority of university charters, whether 
issued by the pope or by the emperor, or by the civil authority. 
The bishop of Nantes was appointed head of the university, 
and was charged with the special protection of its privileges 
against all interference from whatever quarter.® The 

ourgea, foundation of the university of Bourges 

was given in 1465 by Paul II. at the request of Louis XL and 
his brother. It confers on the community the same privileges 
as those enjoyed by the other universities of France. The royal 
sanction was given at the petition of the citizens ; but, from 
reasons which do not appear, they deemed it necessary further 
to petition that their (charter might also be registered and 
enrolled by the parlement of Paris. 

Founded about the same time, and probably in a spirit of 
direct rivalry to Freiburg, the university of Basel was opened 
^ in 1460 under the auspices of its own citizens. The 

cathedral school in that ancient city, together with 
others attached to the monasteries, afforded a sufficient nucleus 
for a studium, and Pius IL, who, as Aeneas Sylvius, had been 
a resident in the city, was easily prevailed upon to grant the 
charter (November 12, 1459). During the first seventy years of 
its existence the university prospered, and its chairs were held 
by eminent professors, among them historical scholars, such 
as Sebastian Brant and Jacob Wimpheling. But with the 
Reformation, Basel became the arena of contests which menaced 
the very existence of the university itself, the professors being, 
for the most part, opposed to the new movement with which 
the burghers warmly sympathized. Eventually, the statutes 
were revised, and in the latter half of the i6th century the 
university may be said to have attained its apogee. Before he 
had signed the bull for the foundation of the university of Basel, 
Pope Pius, at the rcqu(?st of Duke William of Bavaria, had 
issued another bull for the foundation of a university at Ingol- 
stadt (7th April 1459). But it was not until 1472 
aMt' teaching was actually commenced 

there. Some long-existing prebends, founded by 
former dukes of Bavaria, were appropriated to the endowment, 
and the chairs in the different faculties were distributed as 
follows: theology 2, jurisprudence 3, medicine i, arts 6 
— arts in conjunction with theology thus obtaining the pre- 
ponderance. As at (aen, twenty-two years before, an oath 
of fidelity to the Roman pontiff was imposed on every student 
admitted to a degree.** That this proviso was not subsequently 

1 Bvliynton's Correspondence, i. 12^. 

* Dc* la Rue, Essais hist, stir la villc de Caen, ii. 13 7- 140, 

® Meiners i. 36S. 

* Paulsen, in spe’aking of this proviso as one die weder vorher 
noch nachher sonst vorkornmt/ would con!4equcnlly seem to be 
not quite accurate. See Die Gritndung der deutschen Universitdlen, 

p. 277. 


abolished, as at Caen, is a feature in the history of the university 
of Ingolstadt which was attended by important results. No- 
where did the Reformation meet with more stubborn resistance, 
and it was at Ingolstadt that the Counter-Reformation was 
commenced. In 1556 the Jesuits made their first settlement 
in the university. 

The next two universities took their rise in the archiepiscopal 
seats of Treves and Mainz. That at Treves received its charier 
as early as 1450 ; but the first academical session did not 
commence until 1473. Here the ecclesiastical influences 
appear to have been unfavourable to the project. The arch- 
bishop demanded 2000 florins as the price of his sanction. The 
cathedral chapter threw difficulties in the way of the appropria- 
tion of certain livings and canonries to the university endow- 
ment ; and so obstinate was their resistance that in 1655 tl>cy 
.succeeded in altogether rescinding the gift on payment of a very 
inadequate sum. It was not until 1722 that the assembly 
of deputies, by a formal grant, relieved the university from the 
difficulties in which it had become involved. The 
university of Mainz, on the other hand, was almost * ** 
entirely indebted to the archbishop Diethcr for its foundation. 
It was at his petition that Sixtus IV. granted the; charter, 23rd 
November 1476 ; and Diether, being himself an enthusiastic 
humanist, thereupon circulated a letter, couched in elegant 
Latinity, addressed to students throughout his dIocese, inviting 
them to repair to the new centre, and dilating on the advan- 
tages of academic studies and of learning. The rise of these two 
universities, however, neither of which attained to much dis- 
tinction, represents little more than the incorporation of certain 
already existing institutions into a homogeneous whole, the 
power of conferring degrees being superadded. 

Nearly contemporaneous with these foundations wore those 
of Up.sala (1477) and ('openhagen (1479), which, although 
lying without the political boundaries of Germany, upggjg 
reflected her influence. The charter for Copenhagen sod 
was given by Sixtus IV. as early as 1475, The Copen^ 
students attracted to this .new centre were mainly 
from within the radius of the university of Cologne, and its 
statutes were little more than a transcript of those of the 
latter foundation. 

The electorates of Wittenberg and Brandenburg were now the 
only two considerable German territories which did not possess 
a “ studium gencrale,’* and the university founded 
at Wittenberg by Maximilian 1 . (6th July 1502) is 
notable as the first established in Germany by virtue 
of an imperial as distinguished from a papal decree. Its charter 
is, however, drawn up with the traditional phraseology of the 
pontifical bulls, and is evidently not conceived in any spirit 
of antagonism to Rome. Wittenberg is constituted a “ studium 
generalc in all the four faculties — the right to confer degrees 
in theology and canon law having been sanctioned by the papal 
legate some months before, on the 2nd of February 1502. The 
endowment of the university with church revenues duly received 
the papal sanction — a, bull of Alexander VI. authorizing the 
appropriation of twelve canonries attached to the castle church, 
as well as of eleven prebends in outlying districts— w/ sic per 
omnem modum unum corpus ex studio el collegia praediciis fiat et 
conslitualur. No university in Germany attracted to itself a 
larger share of the attention of Europe at its commencement. 
And it was its distinguishing merit that it was the first academic 
centre north of the Alps where the antiquated methods and bar- 
barous Latinity of the scholastic era were overthrown, prank^ 
The last university founded in Germany prior to the fort^oa* 
Reformation was that of Frankfort-on-the-Oder. The ^he-Oder. 
design, first conceived by the elector John of Brandenburg, was 
carried into execution by his son Joachim, at whose request 
Pope Julius II. issued a bull for the foundation, 15th March 
1506. An imperial charter, identical in its contents with the 
papal bull, followed on the 26th of October. The university 
received an endowment of canonries and livings similar to that 
of Wittenberg, and some houses in the city were assigned for 
its use by the elector. 
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The first university in Scotland was that of St Andrews, 
founded in 1411 by Henry Wardlaw, bishop of that see, and 
modelled chiefly on the constitution of the university 
of Paris. It acquired all its three colleges — St 
Salvator’s, St Leonard’s and St Mary’s— before the 
Reformation — the first having been founded in 1456 by Bishop 
James Kennedy; the second in 1512 by the youthful Arch- 
bishop Alexander Stuart (natural son of James IV.), and John 
Hepburn, the prior of the monastery of St Andrews ; and the 
third, also in 1512, by the Heatons, who in the year 1537 
procured a bull from Pope Paul 111 . dedicating the college to 
the Blessed Virgin Mary of the Assumption, and adding further 
endowments. The most ancient of the universities of Scotland, 
with its three colleges, was thus reared in an atmosphere of 
medieval theology, and undoubtedly designed as a bulwark 
against heresy and schism. But ** by a strange irony of fate,” 
it has been observed, ” two of these colleges became, almost 
from the first, the foremost agents in working the overthrow 
of that church which they were founded to defend.” St 
Leonard’s more especially, like St John’s or Queens’ at Cam- 
bridge, became a noted centre of intellectual life and Reformation 
principles. That he ” had drunk at St Leonard’s well” became 
a current expression for implying that a theologian had inibibed 
the doctrines of Protestiantism. The university of 
founded as a “ studium generale ” in 
1453, possessed two colleges. Prior to the Reformation it 
acquired but little celebrity ; its discipline was lax, and the 
number of the students but small, while the instruction was 
not only inefficient but irregularly given ; no funds were pro- 
vided for the maintenance of regular lectures in the higher 
faculties ; and there was no adequate executive power for the 
maintenance of discipline. The university of Aberdeen, which 
was founded in 1494, at first possessed only one college, 
Aberdeen King’s, which was coextensive with the 

'university and conferred degrees. Marischal College, 
founded in 1593 by George Keith, fifth Earl Marischal, was 
constituted by its founder independent of the university in Old 
Aberdeen, being itself also a college and a university, with the 
power of conferring degrees. Bishop Rlphinstonc, the founder 
both of the university and of King’s College (1505), had been 
educated at Glasgow, and had subsequently both studied a.nd 
taught at Paris and at Orleans. To the wider experience which 
he had thus gained we may probably attribute the fact that 
the constitution of the university of Aberdeen was free from the 
glaring defects which then characterized that of the university 
of Glasgow.^ But in all the medieval universities of Germany, 
England and Scotland, modelled as they were on a common 
type, the absence of adequate discipline was, in a greater or less 
degree, a common defect. In connexion with this feature we 
may note the comparatively small percentage of matriculated 
students proceeding to the degrees of B.A. and M.A. when 
compared with later times. Of this disparity the table on next 
Degreee column, exhibiting the relative numbers in the uni- 
tnken nt versity of Leipzig for every ten years from the year 
LeipMig. J427 to 1552, probably affords a fair average illustra- 
tion — the remarkable fluctuations probably depending quite 
as much upon the comparative healthiness of the period (in 
respect of freedom from epidemic) and the abundance of the 
harvests as upon any other cause. 

The German universities in these times seem to have admitted 
for the most part their inferiority in learning to older and more 
favoured centres ; and their consciousness of the fact is 
shown by the efforts which they made to attract in- 
Qermnn structors from Italy, and by the frequent resort of the 
medievat more ambitious students to schools like Paris, Bologna, 
efltleM^" Padua and Pavia. That they took their rise in any 
spirit of systematic opposition to the Roman see (as 
Meiners and others have contended), or that their organiza- 
tion was something external to and independent of the church, 
is an assertion somewhat qualified by the foregoing evidence. 
Generally speaking, they were eminently conservative bodies, 

^ Fasti Aherdonenses, Pn*f. p, xvi. 
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and the new learning of the humanists and the new methods of 
instruction that now began to demand attention were alike for 
a long period unable to gain admission within academic circles. 
Reformers such as Hegius, John Wessel and Rudolphus Agricola 
carried on their work at places like Deventer remote from univer- 
sity influences. That there was a considerable amount of mental 
activity going on in the universities themselves is not to be 
denied ; but it was mostly 01 that unprofitable kind which, while 
giving rise to endless controversy, turned upon questions in 
connexion with which the implied postulates and the terminology 
employed rendered all scientific investigation hopeless. At 
almost every university — Leipzig, Greifswald and Prague (after 
1409) being the principal exceptions — the so-called Realists and 
Nominalists represented two great parties occupied with an 
internecine struggle. At Paris, owing to the overwhelming 
strength of the theologians, the Nominalists were indeed under 
a kind of ban ; but at Heidelberg they had altogether expelled 
their antagonists. It was much the same at Vienna and at Erfurt 
— the latter, from the ready reception which it gave to new 
speculation, being styled by its enemies ‘‘ novorum omnium 
portus.” At Basel, under the leadership of the eminent 
Johannes a Lapide, the Realists with difficulty maintained 
their ground. Freiburg, Tubingen and Ingolstadt, in the hope 
of diminishing controversy, arrived at a kind of (rompromise, 
each party having its own professor, and representing a distinct 
“ nation.” At Mainz the authorities adopted a manual of logic 
which was essentially an embodiment of Nominalistic principles. 

In Italy, almost without exception, it was decided that these 
controversies were endless and that their effects were pernicious. 
It was resolved, accordingly, to expel logic, and allow 
its place to be filled by rhetoric. It was by virtue of ' 

this decision, which was of a tacit rather than a formal togient 
character, that the expounders of the new learning in 
the 15th century — men like Emmanuel Chrysoloras, 

Guarino, Leonardo Bruni, Bessarion, Argyropulos and Valla — 
carried into effect tliat important revolution in academic studies 
which constitutes a new era in university learning, and largely 
helped to pave the way for the Reformation.'* 'I'his discourage- 
ment of the controversial spirit, continued as it was in relation to 
theological questions after the Reformation, obtained for the 
Italian universities a fortunate immunity from dissensions like 
those which, as we shall shortly sec, distracted the centres of 
learning in Germany. The professorial body 
attained to an almost unrivalled reputation. It was pJimtioa 
exceptionally select, only those who were in receipt ofltniinn 
of salaries being permitted, as a rule, to lecture; it 
was also famed for its ability, the institution of con- ’ 
current chairs proving an excellent stimulus. 'I'hcsc chairs 
were of two kinds— “ ordinary ” and ‘‘ extraordinary ” — the 
former being the more liberally endowed and fewer in number. 
For each subject of importance there were thus always two and 
sometimes three rival chairs, and a powerful and continuous 
emulation was thus maintained among the teachers. “ From 

® For an excollenl account of this movement, see Geor;? Voigt, 
Die Wiederhelehung des clnssischen Alterihums (2ncl ed., 2 vols., 1880). 
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the integrity of their patrons, and the lofty standard by which 
they were judged/^ says Sir W. Hamilton^ the call to a Paduan 
or Pisan chair was deemed the highest of all literary honours. 
The status of professor was in Italy elevated to a dignity which 
in othtT countries it has never reached ; and not a few of the most 
illustrious teachers in the Italian seminaries were of the proudest 
nobility of the land. While the universities of other countries 
had fallen from Christian and cosmopolite to sectarian and local 
schools, it is the peculiar glory of the Italian that, under the 
enlightened liberality of their patrons, they still continued to 
assert their European universality. Creed and (rountry were 
in them no bar — the latter not even a reason of preference. 
Foreigners of every nation are to be found among their professors; 
and the most learned man in Scotland, Thomas Dempster, 
sought in a Pisan chair that theatre for his abilities which he 
could not find at home.*' ^ 

To such catholicity of sentiment the Spanish universities 
during the same period offer a complete contrast, their history 
being so strongly modified by political and religious movements 
vaicnciB reference to these becomes indispensable. 

cncB. founded in 1501 as a school not only of the- 

ology and of civil and canon law, but also of the arts and of medi- 
cine, and sanctioned at the petition of its council by Alexander 
Sev/iie Denifle, i. 645-46), and Seville, sanctioned by 

Julius II. in 1505, appear both to have been regarded 
without mistrust at Rome. But although the latter pontiff had 
approved the foundation of the university of Santiago as early as 
1504, the bull for its creation was not granted by Clement VII. 
until 1526. While, again, the design of establishing a university 
Qrattada t^^ranada had been approved by Charles V. in the 
same year, it was not until 1531 that Clement gave his 
consent, and even then the work of preparation was deferred for 
another six years. Little indeed is to be learnt respecting the 
new society until the foundation of the liberally endowed College 
de Sacro Monte by the archbishop of the province in 1605. 
These delays are partly to be accounted for by the well-known 
political jealousies that existed between the monarch and the 
pontiff ; but it is also to be noted that at precisely the same period 
a movement of no slight importance, wh(?rehy it was sought to 
gain the recognition by the church of the writings and teaching 
of Erasmus, had been going on in the universities of Spain, and 
had ultimately died out. It died out at the uncrcating voice 
of the Dominican Melchior Cano, who revived the ancient 
scholasticism and the teaching of Aquinas. Then followed the 
Jesuits, whom Cano himself had once denounced as “ precursors 
of Antichrist/’ and under their direction the scholastic philo- 
sophy, together with a certain attention to Greek and Hebrew, 
became the dominant study. And when the council of Trent 
had done its work, and doctrinal controversy seemed to have 
been finally laid to rest, Gregory XTIl. in 1574 authorized the 
foundation of the university of Oviedo ; but this was 
' ® not opened until t6o8, and then only with a faculty of 
law. After this time the universities in Spain shared in the 
general decline of the country ; and even after the expulsion of 
the Jesuits in 1769 no marked improvement is discernible in 
their schools. On the contrary, the departure of a body of very 
able instructors, who, whatever objections might be taken to 
their doctrinal teaching, were mostly good scholars and men 
in close touch with the outer world, distinctly favoured that 1 
tendency to lifeless routine and unreasoning tradition which 
characterizes the Spanish universities until the second half of 
the 19th century. 

The comparative unimportance of the universities founded 
during the same period in Italy is partially explained by the 
itaJiaa number of those which previously existed. In the 
«a/v»r- papal states Macerata and Camerino were founded 
at a wide interval ; the former, according to tradition, 

^ bull of Nicholas TV. as early as the 13th century, 
€&iiif«wao.the latter not until the year 1727 by a bull of Benedict 
M^^^ata, however, ceased to exist as a university in 
ceimigy, retaining only a faculty of law, but contributing 
f < HnfiUon, Discussions, 2nd ed. p. 373. 


to the maintenance of the medical faculty at Camerino, which 
was constituted one of the newly created free universities ” 
(along with Urbino, Ferrara and Perugia) in 18^, but con- 
tinued to exist only with the aid of contributions 
levied on the local parishes. Urbino, originally *** 
opened as a studium under papal patronage in 1671, was also 
constituted a free university, its chief study being that of law. 
At Modena there had long existed a faculty of the 
same study which enjoyed a high repute, but it was 
not until 1683 that it received its charter from Duke Francis 11 . 
of Este as the university of his capital. Like Camerino, Modena 
had to rely chiefly on funds collected in the commune, but was 
able nevertheless to acquire some reputation as a school of 
law and medicine, declining, when the Jesuits were installed by 
the Austrian authorities, to revive again in the general recovery 
which took place among the seats of learning after the unifi- 
cation of Italy. In Sicily, Palermo (1779) originated 5/ /jy 
in an earlier institution composed mainly of subjects ^ ^ ’ 
of Ferdinand IV., who had followed him on his ex- 
pulsion from the throne of the Two Sicilies at Naples towards 
the end of the 18th century. It was closed in 1805, but re- 
opened in 1850 to l)ecome a school of considerable importance 
in all the fac^uliies with over 1000 students. The two univer- 
I sities of Sardinia — Sassari (1634) and Cagliari (1596)— Saaaari, 

I were founded under the Spanish rule, and both died out cagMarL 
when that rule was exchanged for that of Austria. Under 
the auspices of the house of Savoy they were re-established, but 
neither can be said to have since achieved any marked success. 

For the most part, however, the Reformation represents the 
great boundary line in the history of the medieval universities, 
and long after Luther and Calvin had passed away was still 
the main influence in the history of those new foundations 
which arose in Protestant countries. Even in Catholic countries 
its secondary effects were .scarcely less perceptible, as they 
found expression in connexion with the Counter-Reformation. 
In Germany the Thirty Years’ War was attended by con- 
sequences which were felt long after the 17th century. In 
France the Revolution of 1789 resulted in the actual uprooting 
of the university system. 

The influence of the Humanists, and the special character 
which it assumed as it made its way in Germany in connexion 
with the labours of scholars like Erasmus, John Reuchlin and 
Mclanchthon, augured well for the future. It was free from 
the frivolities, the pedantry, the immoralities and the scepticism 
which characterized so large a proportion of the corresponding 
culture in Italy. It gave promise of resulting at once in a 
critical and enlightened study of the masterpieces of classical 
antiquity, and in a reverent and yet rational interpretation of 
the Scriptures and the Fathers. The fierce bigotry 
and the ceaseless controversies evoked by the pTO~„^cU>ua 
rnulgation of Lutheran or Calvinistic doctrine dispelled, latlaeacaa 
however, this hopeful prospect, and converted what®'*^^'’’ 
might otherwise have become the tranquil abodes™*^' 
of the Muses into gloomy fortresses of sectarianism. Of the 
manner in whicli it affected the highest culture, the observa- 
tion of Henke in his Life of Caltxtus (i. 8), that for a century 
after the Reformation the history of Lutheran theology becomes 
almost identified with that of the German universities, may 
serve as an illustration. 

The first Protestant university was that of Marburg, founded 
by Philip the Magnanimous, landgrave of Hesse, 30th May 1527. 
Expressly designed as a bulwark of Lutheranism, it 
was mainly built up out of the confiscation of the 
property of the religious orders in the Hessian capital. The 
house of the Dominicans, who had fled on the first rumour of 
spoliation, was converted into lecture-rooms for the faculty of 
jurisprudence. The church and convent of the order known 
as the “ Kugelherm ” was appropriated to the theological 
faculty. The friary of the Barefooted Friars was sh^ed be- 
tween the faculties of medicine and philosophy. The university, 
which was the object of the landgrave’s peculiar care, rapidly 
ro.se to celebrity ; it w^as resorted to by students from remote 
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countries, even from Greece, and its professors were of distin- 
guished ability. How much, however, of this popularity 
depended on its theological associations is to be seen in the 
fact that after the year 1605, when, by the decree of Count 
Maurice, its formulary of faith was changed from Lutheran to 
Calvinistic, its numbers greatly declined. This dictation of 
the temporal power now becomes one of the most notable 
features in academic history in Protestant Germany. The 
universities, having repudiated the papal authority, while that 
of the episcopal order was at an end, now began to pay especial 
court to the temporal ruler, and sought in every way to con- 
ciliate his goodwill, representing with peculiar distinctness tlie 
theory— regio, ejus religio. This tendency was further 
strengthened by the fact that their colleges, bursaries and 
other similar foundations were no longer derived from or 
supported by ecclesiastical institutions, but were mainly 
dependent on the civil power. 

The Lutheran university of Konigsberg was founded 17th 
August 1544 by Albert III., margrave of Brandenburg, and 

.. the first duke of Prussia, and his wife Dorothea, a 
Danish princess. In this instance, the religious 
character of the foundation not having been determined 
at the commencement, the papal and the imperial sanction 
were both applied for, although not accorded. King Sigismund 
of Poland, however, which kingdom exercised at that time a 
protectorate over the Prussian duchy, ultimately gave the 
necessary charter (29th September 1561), at the same time 
ordaining that all students who graduated as masters in the 
faculty of philosophy should rank as nobles of the Polish 
kingdom. When Prussia was raised to the rank of a kingdom 
(1701) the university was made a royal foundation, and the 
“ collegium Fridericianum,” which was then erected, received 
corresponding privileges. In 1862 the university buildings 
were rebuilt, and the number of the students soon after rose to 
nearly a thousand. 

The Lutheran university of Jena had its origin in a gymnasium 
founded by John Fredericfi: the Magnanimous, elector of 
Jeaa Saxony, (luring his imprisonment, for the express 
purpose of promoting Evangelical doctrines and 
repairing the loss of Wittenberg, where the Philippists had 
gained the ascendancy. Its charter, which the emptjror Charkjs 
V. liad refused to grant, and which was obtained with some 
difficulty from his brother, Ferdinand L, enabled the authorities 
to opfjn the university on the 2nd of February 1558. Dis- 
tinguished for its vehement assertion of Lutheran doctrine, its 
hostility to the teaching of Wittenberg was hardly less pro- 
nounced than that with which both centres regard Roman 
Catholicism. For a long time it was chiefly noted as a school 
of medicine, and in the 17th and i8th centuries was in bad 
repute for the lawlessness of its students, among whom duelling 
prevailed to a scandalous extent. The beauty of its situation 
and the eminence of its professoriate have, however, generally 
attracted a considerable proportion of students from other 
(Countries. Its numbers in 1906 were 1281, 

The Lutheran university of Helrnstedt, founded by Duke 
Julius (of the house of Brunswick-Wolfcnbiittel), and designated 
after him in its official n^cords as ** Academia Julia,” 
stedl* received its charter, 8th May 1575, from the emperor 
Maximilian II. No university in the i6th century 
commenced under more favourable auspices. It was muni- 
ficently endowed by the founder and by his son ; and its 
“ Convictorium,” or college for poor students, expended in the 
course of thirty years no less than 100,000 thalers, an extra- 
ordinary expenditure for an institution of such a character in 
those days. Beautifully and conveniently situated in what 
had now become the well-peopled region between the Weser 
and the lower Elbe, and distinguished by its comparatively 
temperate maintenance of the Lutheran tenets, it attracted 
a considerable concourse of students, especially from the upper 
classes, not a few being of princely rank. Throughout its 
history, until suppressed in 1809, Helrnstedt enjoyed the special 
and powerful patronage of the dukes of Saxony. 
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The “ (xymnasium Aegidianum ” of Nuremberg, founded 
in 1526, and removed in 1575 to Altdorf, represents the origin 
of the university of Altdorf. A charter was granted 
in 1578 by the emperor Rudolph IL, and the university ® 
was formally opened in 1580. It was at first, however, em- 
powered only to grant degrees in arts ; but in 1623 the emperor 
Ferdinand IL added the permission to create doctors of law 
and medicine, and also to confer crowns on poets ; and in 
1697 its faculties were completed by tlie permission given by 
the emperor Leopold 1 . to create doctors of theology. Like 
Louvain, Altdorf was nominally ruled by the municipality, 
but in the latter university this power of control remained 
practically inoperative, and the consequent freedom enjoyed 
by the community from evils like those which brought about 
the decline of Louvain is thus described by Hamilton : “ The 
decline of that great and wealthy seminary (Louvain) was 
mainly determined by its vicious patronage, both as vested 
in the university and in the town. Altdorf, on the other hand, 
was about the poorest university in Germany, and long one 
of the most eminent. Its whole endowment never rose above 
£800 a year ; and, till the period of its declension, the professors 
of Altdorf make at least as distinguished a figure in the history 
of philosophy us those of all the eight universities of the British 
empire together. On looking closely into its constitution the 
anomaly is at once solved. The patrician senate of Nuremberg 
were too intelligent and patriotic to attempt the exercise of such 
a function. The nomination of professors, though formally 
ratified by the senate, was virtually made by a board of four 
curators ; and what is worthy of remark, as long as curatorial 
patronage was a singularity in Germany, Altdorf maintained its 
relative pre-eminence, losing it only when a similar mean was 
adopted in the more favoured universities of the empire.” ^ 

The conversion of Marburg into a school of Calvinistic 
doctrine gave occasion to the foundation of the universities 
of Giessen and of Rinleln. Of these the former, 
founded by the margrave of Hessc-Darmstadt, Louis V., 
as a kind of refuge for the Lutheran professors from Marburg, 
received its charter from the emperor Rudolph IL (19th May 
1607). When, however, the margraves of Darmstadt acqiiinid 
possession of Marburg in 1625, the university was transferred 
thither ; in 1650 it was moved back again to Giessen. The 
number of matriculated students, which at the beginning of 
last century was about 250, had risen before its close to (^ver 
800. In common with the other universities of Germany, but 
with a facility which obtained for it a specially unenviable 
reputation, Giessen was for a long time wont to confer the 
degree of doctor in absentia in the different faculties without 
requiring adequate credentials. This practice drew forth an 
emphatic protest from the eminent historian Mommsen, and 
was abandoned long before his death. The university 
of Rinteln was founded 17th July 1621 by the emperor ^ ‘ 
Ferdinand IL Almost immediately after its foundation it 
became the prey of contending parties in the Thirty Years* War, 
and its early (ievelopmcnt was thus materially hindered. It 
never, however, attained to much distinction, and in 1819 it 
was suppressed, 'I’he university of Strassburg was founded 
in 1621 on the basis of an already t;xisting academy, srrasc- 
to which the celebrated John Sturm stood, during the 
latter part of his life, in the relation of ‘|r(iclor perpetuus’* 
and of which we arc told that in 1578 it included more than 
a thousand scholars, among whom were 200 of the nobility, 24 
counts and barons and three princes, it also attracted students 
from all parts of Europe, and especially from Portugal, Poland, 
Denmark, France and England. The method of Sturm’s 
teaching became the basis of that of the Jesuits, and through 
them of the public school instruction in England. In 1621 
Ferdinand IT. conferred on this academy full privileges as a 
university ; in the language of the charter, ‘‘ in omnibus facul- 
tatibus, doctores, licentiatos, magistros, et baccalaureos, atquc 
insuper poetas laureatos creandi et promovendi.” ^ In 1681 

* Discussions, &c., 2nd ccl., pp. 388-89, 

* Promulg, Acad, Privil., &c. (Strassburg, 1628). 
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Strassburg became French, and remained so until 1872, when it 
was refounded by the Emperor William T., and before the close 
of the century numbered over 1100 students. 

At the beginning of last century Russia possessed but three 
Moscow, universities— that of Moscow (1755), founded by 
the Empress Elizabeth; of Wilna (1578), which was 
Polish and chiefly in the hands of the Jesuits; and of 
DorpMt. Dorpat [Yuriev] in Livonia, which was virtually 
German. Under the enlightened policy of Alexander I. was 
founded the university of Charkow (1804) for New Russia, 
Charkow. Kazan (1804) for the countries about the 

’ Volga, but designed also for the populations of Fin- 
Kasan, Siberia, and that of 8t Petersburg (1819). 

St Each of the foregoing six universities had a definite 
Potsn- district assigned to it, from whence it was entitled to 
kurw. recruit students, and, as a further incentive to the pur- 
suit of academic studies, a ukaz promulgated in 1809 proclaimed 
that in all appointments to official posts throughout the empire 
the holders of a university degree would receive the first con- 
sideration in the competition for vacancies. In 1826 the uni- 
versity at Abo in Finland was removed to Helsingfors, 
7 ors!‘‘^“ and still preserves the charter whereby, in its original 
^ ** home, it had been constituted a university by Queen 
Christina and her chancellor Oxenstiern in the year 1640. In 
1832 the foundation of the St Wladimir University of Kiev 
absorbed both that at Wilna and the lyceum of Krc- 
menetz. Odessa, founded in 1865, was designed 
Odessa. represent the university of New Russia, Although 
at St Petersburg considerable attention was regularly given 
to the teaching of languages, especially those of Armenia, 
Georgia, and Tatary, the general status of the Russian uni- 
versities continued throughout the greater part of last century 
exceptionally low ; and in 1884 they were all reconstituted 
by the promulgation of a “ universal code ” ; with this the 
statutes of the universities at Dorpat (1632) and Warsaw (1886) 
are essentially in agreement. The former, originally founded 
at the suggestion of the governor-general, with the design of 
bringing “ martial Livonia into the path of virtue and mor- 
ality,’^ was at first almost CNxlusively taught by German pro- 
fessors, of whom, however, very few had retained their chairs 
at the conclusion of last century. 'Fhe study of the Slavonic 
languages, on the other hand, received a considerable stimulus ; 
and when, by a decree in May 1887, the use of the Russian 
language was made obligatory in all places of instruction 
throughout the Baltic provinces, Russian began to displace 
German as the language of the lecture-room, the only faculties 
in which the use of German continued to be permissible being 
^ those of theology and medicine. The university of 
oms . western Siberia, founded in 1888, recruited 

its numbers chiefly from students in the same faculties. It was, 
however, without endowment, and depended chiefly on a grant 
from the state aided by private liberality. 

During the ensuing twenty years the general influence of 
Dorpat rapidly spread far beyond the Baltic provinces, while 
the number of students, which in 1879 was 1106, rose 
nearly 2000.^ In 1889, however, the appointment 
' of the university officials was taken from the Senatus 
Academicus and entrusted to the state minister, a change which 
went far to deprive the university of its claim to be considered 
German. A like contest between contending nationalities 
met with a final solution at Prague, where a Czech 
ratrue. university having been established on an independent 
basis, the German university began its separate career in the 
winter session of 1882- 83. The German foundation retains 
certain revenues accruing from special endowments, but the 
state subvention is divided between the two. 

The repudiation on the part of the Protestant universities 
of both papal and episcopal authority evoked a counter-demon- 
stration among those centres which still adhered to Catholicism, 
while their theological intolerance gave rise to a great reaction, 
under the influence of which the medieval Catholic univer- 
’ See Die deutsche Universitdt Dorpat im Lichte der Geschichte, 1882. 


sities were reinvigorated and reorganized (although strictly 
on the traditional lines), while new and important centres were 
created. It was on the tide of this reaction, aided by their own 
skilful teaching and practical sagacity, that the Jesuits were 
borne to that commanding position which made them for a time 
the arbiters of education in Europe. The earliest university 
whose charter represented this reaction was that of^ . 
Bamberg, founded by the prince - bishop Melchior 
Otto, after whom it was named “ Academia Ottoniana.” It 
was opened 1st September 1648, and received both from the 
emperor Frederick HI. and Pope Innocent X. all the civil and 
ecclesiastical privileges of a medieval foundation. At first, 
however, it comprised only the faculties of arts and of theology ; 
to these was added in 1729 that of jurisprudence, and in 1764 
that of medicine. In this latter faculty Dr Ignatius Dollinger 
(the father of the historian) was for a long time a distinguished 
professor. The university library is of especial interest, as 
including that of an earlier Jesuit foundation and also valuable 
collections by private donors. Its collection of manuscripts 
in like manner includes those contained in some thirty suppressed 
monasteries, convents, and religious institutions at the time 
of the ** secularization.” The university of Innsbruck was 
founded in 1672 by tlie emperor Leopold 1 ., from whom it 
received its name of “ Academia Leopoldina.” In the following 
century, undtT the patronage of the empress Maria Theresa, 
it made considerable progress, and received from her its 
ancient library and bookshelves in 1745. In 1782 the 
university underwent a somewhat singular change, being 
reduced by the emperor Joseph II. from the status of a uni- 
versity to that of a lyceum, although retaining in the theological 
faculty the right of conferring degrees. In 1791 it was restored 
to its privileges by the. emperor Leopold II., and since that time 
the faculties of philosophy, law and medicine have been repre- 
seritcd in nearly equal proportions. The foundation of the 
university of Breslau was contemplated as early as the 
year 1505, when Ladislaus, king of Hungary, gave his '’®**‘'* 
mnetion to the project; but Pope Julius II., in the assumed 
interests of Cracow, withheld his assent. 

Nearly two centuries later, in 1702, under singularly altered 
conditions, the Jesuits prevailed' upon the emperor Leopold 1 . 
to found a university without soliciting the papal 
sanction. When Frederick the Great conquered Jesuits in 
Silesia in 1741, he took both the university and the theunh 
Jesuits in Breslau under his protection, and when in 
1774 the order was suppressed by Clement XIV. he estab- 
lished them as priests in the Royal Scholastic Institute, 
at the .same time giving new statutes to the university. 
In 1811 the university was considerably augmented by the 
incorporation of that at Frankfort-on-the-Odcr, and was ultim- 
ately reconstituted on lines similar to those of the newly 
founded university of Berlin. In no country was the influence 
of the Jesuits on the universities more marked than in France. 
The civil wars in that country during the thirty years which 
preceded the close of the 16th century told with disastrous 
effects upon the condition of the university of Paris, and with 
the commencement of the T7th century its collegiate 
life seemed at an end, and its forty colleges stood o/#Ae 
absolutely deserted. To this state of affairs the Unlver^ 
obstinate conservatism of the academic authorities 
not a little contributed. The statutes by which the™*’ 
university was still governed were those which had been given 
by the cardinal D’Estouteville, the papal legate, in 1452, and 
remained entirely unmodified by the influences of the Renais- 
sance. In 1579 the edict of Blois promulgated a scheme of 
organization for all the universities of the realm (at that time 
twenty-one in number) — a measure which, though productive 
of unity of teaching, did nothing towards the advancement of 
the studies themselves. The theological instruction became 
largely absorbed by the episcopal colleges, and acquired, in the 
schools of the different orders, a narrower and more dogmatic 
character. The eminent lawyers of France, unable to find 
chairs in Paris, distributed themselves among the chief towns 
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of the provinces. The Jesuits did not fail to profit by this 
immobility and excessive conservatism on the part of the 
university, and during the second half of the i6th century and 
the whole of the 17th they had contrived to gain almost a com- 
plete monopoly of both the higher and the lower education of 
provincial France. Their schools rose at Toulouse and Bordeaux, 
at Auch, Agen, Rhodez, P^rigueux, Limoges, Lc Puy, Aubenas, 
Coihgea I^^zicrs, Tournon, in the colleges of Flanders and Lor- 
^ttbi rainc, Douai and Pont 4 -Mousson — places beyond 
jttuUs ia the jurisdiction of the parlement of Paris or even 
Prance, qJ crown of France. 'I'heir banishment from 
Paris itself had been by the decree of the parlement alone, 
and had never been confirmed by the crown. “ Lyons,” says 
Pattison, “ loudly demanded a Jesuit college, and even the 
Huguenot Lesdigui^res, almost king in Dauphine, was prepar- 
ing to erect one at Grenoble. Amiens, Rheims, Rouen, Dijon, 
and Bourges were only waiting a favourable opportunity to 
introduce the Jesuits within their walls.” * The university was 
rescued from the fate which seemed to threaten it only by the 
excellent statutes given by Richer in 1598, and by the discerning 
protection extended to it by Henry iV., while its higher culture 
was in some measure provided for by the establishment by 
Richelieu in 1635 of the Academic fran(;aise. 

The “ college of Edinburgh ” was founded by charter of 
James VI., dated 14th April 1582. This document contains 
no reference to a siudium generale^ nor is there ground 
forjrA. supposing that the foundation of a university was 
at that time contemplated. In marked contrast to the 
three older centres in Scotland, the college rose comparatively 
untrammelled by the traditions of medievalism, and its creation 
was not effected without some jealousy and opposition on thti 
part of its predecessors. Its first cours(i of instruction was 
commenced in the Kirk of Field, under the direction of Robert 
Rollock, who had been educated at St Andrews under Andrew 
Melville, the eminent Covenanter. “ He bt?gan to teach,” says 
(Taufurd, ” in the lower hall of the great lodging, there being 
a great concourse of students allured with the great worth of the 
man ; but diverse of them being not ripe enough in the Latin 
tongue, were in November next put under the charge of Mr 
Duncan Name, . . . who, upon Mr Rollock\s recommendation, 
was chosen second master of the college.” In 1585 both 
Rollock and Nairnc subscribed the National Covenant,' and a 
like subscription was from that time required from all who were 
admitted to degrees in the college. 

Disastrous as were the effects of the Thirty Years* War upon 
the external condition of the German universities, resulting 
Reeultt instances in the total dispersion of the 

ofihe Students and the burning of the buildings and libraries, 
Thirty ,,thcy were less detrimental and less permanent than 
those which were discernible in the tone and temper of 
these communities. A formal pedantry and unintelligent 
method of study, combined with a passionate dogmatism in 
matters of religious belief and a rude contempt for the amenities 
of social intercourse, l)ecame the leading characteristics, and 
Halle, lasted throughout the 17th century. But in the year 
1693 the foundation of the universitv of Halle opened 
career to two very eminent men, whose influence, widely 
different as was its character, may be compared for its effects 
with that of Luther and Melanchthon, and served to modify the 
whole current of German philosophy and German theology. 
Halle has indeed been described as “ the finst real modern uni- 
versity.” It was really indebted for its origin to a spirit of 
rivalry between the conservatism of Saxony and the progressive 
tendencies of the house of Brandenburg, but the occasion of its 
rise was the removal of the ducal court from Halle to Magde- 
burg. The archbishopric of the latter city having passed into the 
possession of Brandenburg in 1680 was changed into a duke- 
dom, and the city itself was selected as the ducal residence. 
This change left unoccupied some commodious buildings in 
Halle, which it was decided to utilize for purposes of education. 
^ Life of Casaubon, p. 181. 

* Craufurd, Hist, of the Univ. of Edinburgh, pp. 19-28. 


A ** Ritterschule ” for the sons of the nobility was opened, and 
in the course of a few years it was decided to found a university. 
Saxony endeavoured to thwart the scheme, urging the proximity 
of Leipzig ; but her opposition was overruled by the emperor 
Leopold 1 ., who granted (u)th October 1693) the requisite charter, 
and in the following year the work of the university commenced. 
Frank fort-on-thc-Odcr had by this time become a centre of the 
Reformed party, and the primary object in founding a university 
in Halle was to create a centre for the Lutheran party ; but its 
character, under the influence of its two most notablt? teachers, 
Christian Thomasius and A. H. Francke, soon expanded latiu^noe 
beyond the limits of this conception to assume a highly otThom- 
original form. Thomasius and Francke had both naiueaml 
been driven from Leipzig owing to the disfavour 
with which their liberal and progressive tendencies were there 
regarded by the academic authorities, and on many points 
the two teachers were in agreement. They both regarded with 
contempt alike the scholastic philosophy and the scholastic 
theology ; they both desired to see the rule of the civil power 
superseding that of the ecclesiastical power in the seats of learn- 
ing ; they W’cre both opposed to the ascendancy of classical 
studies as expounded by the humanists — J^Vancke regarding the 
Greek and Roman pagan writers with the old traditional dislike, 
as immoral, while Thomasius looked upon them with con- 
tempt, as antiquated and represtmting only a standpoint which 
had been long left behind ; botli again agreed as to the desira- 
bility of including the elements of modern culture in the educa- 
tion of the young. Jiut here their agreement ceased. It was 
the aim of Thomasius, as far as possible, to secularize education, 
and to introduce among his countrymen P'ronch habits and French 
modes of thought ; his own atlire was gay and fashionable, 
and he was in the habit of taking his seat in the professorial 
chair adorned with gold chain and rings, and with his dagger by 
his side. Francke, who became the? leader of the Pietists, re- 
garded all this with even greater aversion than he did the lifeless 
orthodoxy traditional in the universities, and was shocked 
at the worldly tone and disregard for sacred things which 
chara(!terize(l his brother professor. Both, however, com- 
manded a considerable following among the students. Thom- 
aisius was professor in the faculty of jurisprudence, Francke in 
that of theology. And it was a common prediction in those 
days with respect to a student who proposed to pursue his aca- 
demic career at Halle, that he would infallibly become either 
an atheist or a Pietist. But the services rendered by Thomasius 
to learning were genuine and lasting. He was the first to set 
the example, soon after followed by all the universities of Ger- 
many, of lecturing in the vernacular instead of in the customary 
Latin ; and the discourse in which he first departed from the 
traditional method was devoted to the consideration of how 
far the (German nation might with advantage imitate the Frencli 
in matters of social life and intercourse. His more general 
views, as a disciple of the Cartesian philosophy and founder of 
the modern Rationalismus, exposed him to incessant attacks ; 
but by the establishment of a monthly journal (at that time an 
original idea) he obtained a channel for expounding his views 
and refuting his antagonists which gave him a great advantage. 
On the influence of Francke, as the founder of that Pictistic 
school with which the reputation of Hallo afterwards bcfcame 
especially identified, it is unnecessary here to dilate.® Christian 
Wolf, who followed Thomasius as an assertor of the new culture, 
was driven from Halle by the accusations of the Pietists, who 
declared that his teaching was fraught with atheistical prin- 
ciples. In 1740, however, he was recalled by Frederick II., and 
reinstated in high office with every mark of consideration and 
respect. Throughout the whole of the i8th century Halle was 
the leader of academic thought and advanced theology in Pro- 
testant Germany, although sharing that leadership, after the 
middleof the century, with Gottingen. The university of 
Gottingen (named after its founder “Georgia Augusta *’) 
was endowed with the amplest privileges as a university 
by George II. of England, elector of Hanover, 7th December 
“ See Paulsen, Gesch. dcs gelehrten Untervichtr^, drc., pp. 348-5S. 
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1736. The imperial sanction of the scheme liad been given 
three years before (13th January 1733), and the university was 
formally opened 17th September 1737. The king himself 
assumed the office of “ rector magnificentissimus/* and the 
liberality of the royal endowments (doubling those of Halle), 
and the not less liberal character of the spirit that pervaded 
its organization, soon raised it to a foremost place among the 
schools of Germany. Halle had just expelled Wolf ; and 
Gottingen, modelled on the same lines as Halle, but rejecting its 
Pietism and disclaiming its intolerance, appealed with remark- 
able success to the most enlightened feeling of the time. It 
included all the faculties, and two of its first professors — Mos- 
heim, the eminent theologian, from Helmstadt, and G. L. Boh- 
mer, the no less distinguished jurist from Halle — together with 
Gesner, the man of letters, at once established its reputation. 
Much of its early success was also due to the supervision of its 
chief curator (there were two) — Baron Munchausen, himself a 
man of considerable attainments, who by his sagacious super- 
intendence did much to promote the general efficiency of the 
whole professoriate. Not least among its attractions was also 
its splendid library, located in an ancient monastery, and now 
containing over 200,000 volumes and 5000 MSS. In addition 
to its general influence as a distinguished seat of learning, 
Gottingen may claim to have been mainly instrumental in 
diffusing a more adequate conception of the importance of the 
study of history. Before the latter half of the i8th century the 
mode of treatment adopted by university lecturers was singu- 
larly wanting in breadth of view. Profane history was held of 
but little account, excepting so far as it served to illustrate 
ecclesiastical and sacred history ; while this, again, was invariably 
treated in the narrow spirit of the polemic, intent mainly on the 
defence of his own confession, according as he represented the 
Lutheran or the Reformed Church. The labours of the pro- 
fessors at Gottingen, especially Putter, Gattexcr, Schlozer and 
Spittler, combined with those of Mascov at Leipzig, did much 
towards promoting both a more catholic treatment and a wider 
scope. Not less beneficial was the example set at Gottingen of 
securing the appointment of its professors by a kiss prejudiced 
and partial body than a university board is only too likely to 
become. “ ‘ The great Munchausen, ^ says an illustrious professor 
of that seminary, ‘ allowed our university the right of presenta- 
tion, of designation, or of recommendation, as little as the right 
of free election ; for he was taught by experience that, although 
the faculties of univ(*rsitie\s may know the individuals l)est 
qualified to supply tiieir vacant chairs, they are seldom or neater 
disposed to propose for appointment the worthiest within their 
knowledge,^ ” * The .system of patronage adopted at Gottingen 
was, in fact, identical with that which had already been insti- 
tuted in the universities of the Netherlands by Douza. The 
university of Erlangen, a Lutheran centre, was founded 
rangen* >Y(*d(*ric:k, margrave of Baireuth. Its charter w'as 
granted by the emperor Charles VIL, 21st February 1743, and 
the university was formally constituted, 4th November. From 
its special guardian, Alexander, the last margrave of Ansbach, 
it was styled '' Academia Alexandria. In 1791, Ansbach and 
Baireuth having passed into the possession of I^russia, Erlangen 
also bec:ame subject to the Prussian government, and, as the 
19th century advanced, her theological faculty became dis- 
tinguished by the fervour and ability with which it championed 
the tenets of Lutheranism. 

On comparison with the great English universities, the uni- 
versities of Germany must be pronounced inferior both in point 
of discipline and of moral control over the students. 
Bt^nsh superiority of the former in these respects is 

mmdaerrn partly to be attributed to the more systematic care 
manuvh which they took, from a very early date, for the super- 
student, by requiring that within a 
compare . specified time after his entry into the university 

he should be registered as a pupil of some master of arts, 
who was responsible for his conduct, and represented him 
generally in his relations to the academic authorities. Mar- 
‘ Hamilton, Discussions, p. 381. 


burg in its earliest statutes (those of 1529) endeavoured to 
establish a similar rule, but without success.* The development 
of the collegiate system at Oxford and Cambridge materially 
assisted the carrying out of this discipline. Although again, as 
in the German universities, feuds were not unfrequent, especi- 
ally those between “ north ” and “ south (the natives of the 
northern and southern counties), the fact that in elections to 
fellowships and scholarships only a certain proportion were 
allowed to be taken from either of these divisions acted as a 
considerable check upon the possibility of any one college 
representing cither clement exclusively. In the German uni- 
versities, on the other hand, the ancient division into nations, 
which died out with the 15th century, was revived under another 
form by the institution of national colleges, which largely served 
to foster the spirit of rivalry and contention. The demoraliza- 
tion induced by the Thirty Years’ War and the increase of 
duelling intensified these tendencies, which, together with the 
tyranny of the oldcx over the younger students, known as 

Pennalismus,” were (?vils against which the authorities con- 
tended, but ineffectually, by various ordinances. The institution 
of “ Hurschentum,” having for its design the encouragement of 
good fellowship and social feeling irrespective of nationality, 
served only as a partial check upon these excesses, which again 
received fresh stimulus by the rival institution of “ Landsmann- 
schaften,” or societies of the same nationality. The latter 
proved singularly provocative of duelling, while the arrogant 
and even tyrannical demeanour of their members towards the 
unassociated students gave rise to a general combination of 
the latter for the purposes of self-defence and organized re- 
sistance. 

The political storms which marked the close of th(‘ 38th 
and the beginning of the 19th century gave the death-blow 
to not a few of the ancient universities of Germany. Bxtinc» 
Mainz and Cologne ceased to exist in 1798 ; Bamberg, tionot 
Dillingcn and Duislnug in 1804 ; Rinteln and Helm- 
stedt in 1809; Salzburg in 1810; Erfurt in 1816. 

Alldorf was united to Erlangen in 1807, Frankfort-o\i- tag 1798- 
thc-Odcr to Breslau in 1809, and Wittenberg to Halle 
in 3815. 'I'he university of Ingolstadt was first moved in 1802 to 
Landsiiut, and from thence in 1826 to Munich, whtfre it was 
united to the academy of sciences which was founded 
in the Bavarian capital in 1759. Miinstcr in Prussia " 
was for the first lime constituted a university in four faculties 
by Maximilian Frederick (elector and archbishop) in .. 

1771. Its charter was confirmed by Clement XIV. in "" 
1773, and again by the Emperor Joseph II. The university was 
abolished in the year 3818 ; but two faculties, those of theology 
and philosophy, continued to exist, and in 3843 it received the 
full privileges of a Prussian university together with the designa- 
tion of a royal foundation. Of those of the above centres which 
altogether ceased to exist, but few were much missed or regretted 
— that at Mainz,whichhad numbered some six hundred students, 
being the one notable exception. The others had for the most 
part fallen into a perfunctory and lifeless mode of teaching, 
and, with wasted or diminished revenues and declining numbers, 
had long ceased worthily to represent the functions of a uni- 
versity, while the more studious in each centre were harassed 
by the frequency with which it was made an arena for political 
demonstrations. Whatever loss may have attended their sup- 
pression was more than compensated by the activity and influence 
of the three great German universities which rose in the last 
century. 

Munich, after having been completely reorganized, soon 
became a distinguished centre of study in all the faculties ; and 

® Volumus neminem in hanc nostram Academiam admitti, aut 
per rectorem in album rccipi, qui non habeat privatum atque 
(iomcsticum praeceptorem, qui ejus discipulum agnoscat, ad cujus 
judicium (juisque pro sua ingenii capacitate atque Marte lecturas 
cl publicas et privatas audiat, a cujus latere aut raro aut nunquam 
discedat. ' ’ Koch expressly compares tliis provision with the discipline 
of Oxford and Cambridge, which, down to the commencement of the 
present century, was very much of the same character (Koch, Gesch. 
des acndemischen Pddagogiums in Marburg, p. ii). 
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its numbers^ allowing for two great wars, have been continuously 
on the increase, the eminence of its professoriate, among whom 
have been Dollinger, Liebig, Schelling, Zeuss and Giescbrecht, 
having attracted students from all parts of Europe, 

The university of Berlin, known as the Royal Friedrich Wil- 
helm University, was founded in 1809, immediately after the 
peace of Tilsit, when Prussia had been reduced to the 
Berlin, ^ third-rate Power. Under the guiding in- 

fluence of ^\ilht*im von Humboldt, however, supported by 
the strong purpose of Frederick William III., the principles 
adopted in connexion with the new seat of learning not only 
raised it to a foremost place among the universities of Europe, 
but also largely conduced to the regeneration of Germany. It 
had not only incorporated at the time of its foundation the 
famous “ Academy of Sciences ” of the city, but expressly 
repudiated all attachment to any particular creed or school of 
thought, and professed subservience only to the interests of 
science and learning. Each of the eminent teachers with 
whom the university began its life — F. A. Wolf, Fichte, Savigny, 
Kcil — ^represented only himself, the path of inquiry or the 
completed theory which he had himself propounded. Its 
subsequent growth was astonishing, and before the 19th century 
closed the number of its matriculated students exceeded that of 
every other university except Vienna.** 

The university of Bonn, founded in 1818 and also by Friedrich 
Wilhelm III., thus became known as the Rhenish Friedrich 
Bonn ^ilkelm University — it being the design of the founder 

to introduce into the Rhine provinces the classic 
literature and the newly developed scientific knowledge of 
Germany proper. With this aim he .summoned to his aid the best 
available talent, among the earlier instructors being Niebuhr, 
A. W. von Schlegel, with C. F. Nasse in the faculty of medicine 
and G. Hermes in that of theology. In the last-named faculty 
it further became noted for the manner in which it combined 
the opposed schools of theological doctrine that of the 
Evangelical (or Lutheran) Church and that of the Roman 
Catholic Church here standing side by side, and both adorned by 
eminent names. After the war with Austria in 1859 the German 
universities underwent a considerable change owing to the 
enforced military service required by the law of 1867 ; and the 
events of 1870 were certainly not disconnccU'd with the martial 
spirit which had been evoked in the student world, while in 
the universities themselves there had risetn up a new and more 
lively interest in political allairs. 

In 1878 a comparison of the numbers of the students in the 
different faculties in the Prussian universities with those for 
the year 1867 showed a remarkable diminution in the 
HoL'^ot ^^^ulty of theology, amounting in Lutheran centres to 
numben more than one-half, and in Catholic centres to nearly 
intbe three-fourths. In jurisprudence there was an increase 
ibooiLy. nearly two-fifths, in medicine a decline of a third, 
and in philosophy an increase of one-fourth. 

The universities of the United Provinces, like those of Pro- 
testant Germany, were founded by the state as schools for the 
Univer- niaintenancc of the principles of the Reformation and 
9iti99of the education of the clergy, and afforded in the i6th 
United and 17th centuries a grateful refuge to not a few of 
those Huguenot or Port-Royalist scholars whom persccu- 
V ncee. compelled to flee beyond the boundaries of France, 
as well as to the Puritan divines who were driven from England. 
The earliest, that of Leiden (in what was then the county 
Leiden, Holland), founded in 1575, commemorated the 
gallant and successful resistance of the citizens to the 
Spanish forces under Requesens. Throughout the 1 7th century 
Leiden was distinguished by its learning, the ability of its 
professors, and the shelter it afforded to the more liberal thought 
associated at that period with Arminianism. Much of its early 
success was owing to the wise provisions and the influence of the 
celebrated Janus Douza “ Douza*s principles,** says Hamilton, 
“ were those which ought to regulate the practice of all aca- 
demical patrons ; and they were those of his successors. He 
knew that at the rate learning was seen prized by the state in 


the academy, would it be valued by the nation ut large 

He knew that professors wrought more even by example and 
influence than by teaching, that it was theirs to pitch high or 
low the standard of learning in a country, and that, as it proved 
easy or arduous to come up with them, they awoke either a 
restless endeavour after an even loftier attainment, or lulled 
into a self-satisfied conceit.” Douza was, for Leiden and the 
Dutch, what Munchaustm afterwards was for Gottingen and the 
German universities. “ But with this difference : Leiden was 
the model on which the younger universities of the republic 
were constructed ; Gottingen the model on which the older 
universities of the empire were reformed. Both Munchausen 
and Douza proposed a high ideal for the schools founded under 
their auspices ; and both, as first curators, laboured with 
paramount influence in realizing this ideal for the same long 
period of thirty-two years. Under their patronage Leiden and 
Gottingen took the highest place among the universities of 
Europe ; and both have only lost their relative supremacy by 
the application in other seminaries of the same measures which 
had at first determined their superiority.” The appointment 
of the professors at Leiden was vested in three (afterwards five) 
curators, one of whom was selected from the body of the nobles, 
while the other two were apj)ointed by the states of the pro- 
vince — the office being held for nine years, and eventually 
for life. With these was associated the mayor of Leiden for 
the time being. 'J'he university of Franekcr was 
founded in 1585 on a somewhat less liberal basis than ® 
Leiden, the professors being required to declare their assent to 
the rule of faith embodied in the Heidelberg Catechism and the 
confession of the ” Belgian Church.** Its four faculties were 
those of theology, jurisprudence, medicine, and “ the three 
languages and the liberal arts.** ^ For a period of twelve years 
(c. 1610-22) the reputation of the university was enhanced 
by the able teaching of William Ames (“ Amesius **), a Puritan 
divine and moralist who had been driven by Archbishop Bancroft 
from Cambridge and from England. His fame and ability are 
said to have attracted to Franeker students from Hungary, 
Poland and Russia. 

With similar organization were founded the universities 
of Harderwijk (1600), Groningen (1614) and Utrecht (1634), 
the last-named being much frequented in the iSth Herder^ 
century b\' both English and Scottish students who wilk, 
ref)aired thither to obtain instruction of a kind that Oronin- 
Oxford and Cambridge at that time failed altogether 
to impart— more than a fourth of the students of 
Utrecht about the year 1736 being of those nationalities. In 
the lytli century, however, political considerations began seri- 
ously to diminish such intercourse between different centres, 
and during the first Napoleon’s tenure of the imperial dignity 
the universities in both the “ kingdom of Holland ’* and the 
Austrian Netherlands (as they were then termed) were in 
great peril. But on the settlement of Europe in 1814-15 the 
restoration of the house of Orange and consequent formation 
of the ” kingdom of the Netherlands ” brouglit both realms 
under a single rule. The universities of Franeker and Harder- 
wijk were suppressed, and tho.se of Ghent and Liege created, 
while a uniform constitution was given both to the 
Dutch and Belgian universities. It was also provided 
that there should be attached to each a board of ^ 
curators, consisting of five persons, ” distinguished by their love 
of literature and science and by their rank in society,” to be 
nominated by the king, and at least three of them to be chosen 
from the province in which the university was situated, the 
other two from adjacent provinces. After the lapse of another 
fifteen years, however, the kingdom of the Netherlands having 
been reduced to its present limits and the kingdom of Belgium 
(identical for the most part with the Austrian Netherlands) 
newly created, an endeavour was made in dealing with the 
whole question of secondary education to give a fuller recog- 
nition to both traditional creeds and etlmic affinities. At 
Louvain, the chief Catholic centre, the faculties of law, medicine 
* SUUuta et Leges (Franeker, 1647), p. 3. 



768 UNIVERSITIES 


and philosophy had already, in 1788, been removed to Brussels 
^ — an almost unique example of a university which 

ntM$ 9 M. origin neither to a temporal nor an ecclesi- 

astical authority — ^and in 1834 Brussels was constituted a free 
and independent university with a new fourth faculty of natural 
science, and supported mainly by contributions from the 
Liberal party. Having, however, no charter, it continued 
incapable by law of possessing property. While Louvain and 
Brussels thus represented to a great extent the two chief political 
parlies in the realm, the universities of Ghent on the Scheldt 
and Li^ge on the Meuse recruited their students mainly from 
the two chief races — the Flemish and the Walloon. In Holland, 
on the other hand, where no such marked racial differences 
exist, the universities of Groningen, Leiden and Utrecht have 
been assimilated (1876) in constitution, each being administered 
by a consistory of five rectors with a senate composed of the 
professors in the respective faculties. The foundation of the 
university of Amsterdam (1877) more than repaired 
the loss of Franeker and Harderwijk, and the progress 
of this nt‘w centre during the first ten years of its exist- 
ence was remarkably rapid. The higher education of women 
has made some progress in the Netherlands. 

In Sweden the foundation of the university of Upsala, 
sanctioned in 1477 by Sixtus IV. as a studium gencrale on the 
Univer^ model of Bologna, was followed at a long interval by 
aiticMof that of Lund (1666), which was created during the 
minority of Charles XI. with statutes and privileges 
Norway, almost identical with those of Upsala and with an 
Lund. endowment largely derived from the alienated 
revenues of the chapter of the cathedral. The students 
** were recruited from Denmark, Germany and Sweden ; 
and Puffendorf, the civilian, was one of its first professors. 
During Charles’s reign its resources were in turn confiscated, 
and the university itself was closed in 1676 in consequence of 
the war with Denmark. When again opened it remained for 
a long time in a very depressed condition, from which it failed 
to rally until the 19th century, when it took a n(;w departure, 
and the erection of its handsome new buildings (1882) invested 
it with additional attractions. The royal university of Upsala, 
roused to new life in the 17th century by the introduction of 
the Cartesian philosophy, has been throughout (notwithstanding 
its singularly chequered history), the chief home of the higher 
Swedish education. In the iSth century lectures began to be 
delivered in Swedish ; while the medieval division of the 
students into “nations” continued, as at* Lund, until the 
second quarter of the 19th. The various changes and events 
during the interesting period 1872 to 1897 have been recorded 
at length in the national tongue by Reinhold Geijer in a hand- 
some quarto which appeared in 1897, Gothenburg, on the 
other hand, with its society of science and literature, dating 
from 1841, has represented rather a popular institution, existing 
independently of the slate, maintained chiefly by private 
contributions, and governed by a boaifl called the Curatorium. 
For a long time it was not empowered to hold examinations. 
Stockholm (1878) still remains a gymnasium, but its curriculum 
is to a certain extent supplemented by its connexion with 
Upsala, from which it is little more than forty miles distant by 
rail. The university of Christiania in Norway, founded in t8ti, 
and the Swedish universities are strongly Lutheran 
flania. character ; and all alike arc closely associated 
with the ecclesiastical institutions of the Scandinavian 
kingdoms. The same observation applies to Copenhagen — 
where, however, the labours of Rask and Madvig have done 
much to sustain the reputation of the university for learning. 
The royal university of Kiel was founded in 1665 by 
Duke Christian Albrecht of Holstein (who him.self 
assumed the office of rector) with faculties of theology, law, 
medicine and philosophy. It maintained its ground, although 
not without difficulty, amid the feuds that frequently arose 
between its dukes and the kings of Denmark, and under the 
TCiteiof Catherine II. of Russia and after the incorporation of 
Scttfewig-Holstein with the kingdom Denmark made a 


marked advance. In the latter half of last century it acquired 
new buildings and rose into high reputation as a school of 
chemistry, physiology and anatomy, while its library in 1904 
exceeded 250,000 volumes. 

The number of universities founded in the last century is 
in striking contrast to the paucity which characterizes the 
two preceding centuries, an increase largely resulting, however, 
from the needs of English colonies and dependencies. In the 
Mediterranean, Genoa (1812), Messina (1838) and Qenoa. 
Marseilles (1854) were foundations which supplied a Mesalna. 
genuine want and have gradually attained to a fair 
measure of success. The first had previously existed sei//e«. 
as a school of law and medicine, but when, along with the rest 
of the Ligurian republic, it became incorporated in the empire 
under Napoleon L, the emperor, in order to conciliate the 
population, raised it to the rank of a university in 1812. The 
university subsequently fell into the hands of the Jesuits, who 
maintained their tenure of the principal chairs until the 
unification of the Italian kingdom under Victor Emmanuel, 
when Messina, which had been founded during the rule of the 
Bourbons over the Two Sicilies, became similarly included 
under Italian rule. Of Marseilles mention has above been 
made. 

In France the fortunes of academic learning were even less 
happy than in Germany. The university of Dole in Franche 
Comte had for two hundred years been a flourishing 
centre of higher education for the aristocracy, and 
was consequently regarded with envy by Besanfon. In 1691, 
however, when the country had been finally ceded to France, 
and Savoy had been subjugated by the arms of Catina, Louis 
XIV. was induced, on the payment of a considerable .sum, to 
transfer the university to Besan^on. Here it forthwith acquired 
enhanced importance under the direction of the Jesuits. But 
in 1722, on the creation of a university at Dijon, the _ 
faculty of law was removed to that city, where it 
continued to exist until the Revolution, 

The university of Paris indeed was distracted, throughout 
the 17th century, by theological dissensions — in the first 
instance owing to the struggle that ensued after the 
Jesuits had effected a footing at the College dc Cler- 
mont, and subsequently by the strife occasioned by Porh 
the teaching of the jansenists. Its studies, discipline 
and numbers alike suffered. Towards the close of 
the ctmtury a certain revival took place, and a suc- 
cession of illustrious names — Pourchot, Rollin, Grcnan, (Coffin, 
Demontempuys, Crevier, Lebcau — appear on the roll of its 
teachers. But this improvement was soon interrupted by the 
controversies excited by the promulgation of the bull Uni- 
genitus in 1713, condemning the tenets of Quesnel, when Rollin 
himself, although a man of singularly pacific disposition, deemed 
it his duty to head the opposition to Clement XT. and the 
French episcopate. At last, in 1762, the parlcment of Paris 
issued a decree (August 6) placing the colleges of the Jesuits 
at the disposal of the university, and this was immediately 
followed by another for the expulsion of the order from Paris, 
the university being installed in possession of their vacated 
premises. Concurrently with this measure, the curriculum of 
prescribed studies assumed a more hopeful character, and 
both history and natural science began to be cultivated with a 
certain success. These innovations, however, were soon lost 
sight of in the more sweeping changes which followed upon 
the Revolution, On the 15th of September 1793 the universities 
and colleges throughout France, together with the faculties 
of theology, medicine, jurisprudence and arts, were abolished 
by a decree of the convention, and the whole system of national 
education may be said to have remained in abeyance, until, 
in 1808, Napoleon L promulgated the scheme which in its 
essential features is almost identical with that which at present 
obtains — the whole system of education, both secondary and 
primary, being made subject to the control and direction of 
the state. In pursuance of this conception, the ** university 
of France,” as it was henceforth styled, became little more 
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than an abstract term' signifying collectively the various 
centres of professional education in their new relations to the 
state. All France was divided into seventeen districts, desig- 
nated “ academies,^* each administered by its own rector and 
council, but subject to the supreme authority of the minister 
of public instruction, and representing certain faculties which 
varied at different centres in conformity with the new scheme 
of distribution for the entire country. 

While, accordingly, three new “ academies ** — those of Lille, 
Lyons and Rennes — date their commencement from 1808, 
many of the pre-existing centres were completely sup- 
Lroit pressed. In some cases, however, the effacement 
^ of an ancient institution was avoided by investing 
RetmoM, importance, as at Grenoble ; in others, 

the vacated premises were appropriated to new uses connected 
with the department, as at Avignon, Cahors and Perpignan. 
Each rector of an “ academy ” was also constituted president 
of a local conseil d^ensei^nement^ in conjunction with which 
he nominated the professors of lyc 4 es and the communal school- 
masters,^ these appointments being subsequently ratified by 
a promotion committee sitting in Paris. In 1895, however, 
i/iMtitu- government was prevailed upon to sanction the 
tioaof institution of certain “free faculties/^ as they were 
^termed, to be placed under the direction of the bishop, 
depending for support upon voluntary contribu- 
tions, and each including a faculty of theology. The faculty 
at Marseilles, on the other hand, which originated in an earlier 
“ faculty of sciences “ founded in 1854, was now called upon 
to share the governmental grant with Aix, and the two centres 
became known as the Acad 4 mie d’Aix-Marseille— 
the faculties in the latter being restricted to mathe- 
matics and natural science (including a medical 
school), while faculties of law and philosophy were fixed at 
Aix, which possesses also the university library properly so 
termed. In the capital itself, the university of Paris and 
the ftcole Pratique des Hautes fitudes carried on the work 
of higher instruction independently of each other — the former 
with faculties of Protestant theology, law, medicine, science, 
letters and chemistry distributed over the Quartier Latin; 
the latter with schools of mathematics, natural science, history, 
philology, and history of religions centred at the Sorbonne. 

The College de France, founded in the i6th century by 
Francis I., was from the first regarded with hostility both 
by the university and by the Sorbonne. It became, 
however, so highly esteemed as a school of gratuitous 
instruction in Latin, Greek and Hebrew, that it not 
only held its ground, but at the Revolution ultimately sur- 
vived alike the universities and their hostility. As reconstituted 
in 1831 it became chiefly known as an institution for the in- 
struction of adults, and its staff of professors, some fifty in 
number (including their deputies), has comprised from time to 
time the names of not a few of the most distinguished scholars 
and men of science in the country. The university of 
Strassburg, which in the latter part of the i8th century 
had been distinguished by an intellectual activity which 
became associated with the names of Goethe, Herder and 
others, was also swept away by the Revolution. It was re- 
vived in 1804 as a Protestant “ academy,” but four years 
later incorporated in the newly created “ academy ” of Nancy, 
with a faculty of Protestant theology which lasted only until 
1818. 

In Switzerland the universities shared in the conflicts handed 
down from the days when the Helvetic republic had been 
first created, and each with somewhat similar ex- 
periences. In 1832, Basel having joined the Samer 
Bund or League of the Catholic Cantons, the Con- 
federates divided the canton into two, and agreed to raise the ' 
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1 It retains a certain professional meaning, in that a student 
studying for the '* university is understood to be one who is 
himself aiming at the profession of a teacher in a lycde. 

® The prdfet of the department has since taken the place of the 
rector with regard to nominations. 


flourishing Hochschule which already existed at Zurich to the 
rank of a university — ^a measure which may be said 
to mark a turning-point in the history of the higher 
education of the republic. In 1839, however, the teaching of 
D. F. Strauss, who had been installed in the chair of theolo^ 
at Ziirich soon after his expulsion from Tubingen, gave rise 
to a popular demonstration which not only brought about the 
overthrow of the governing body, but placed the existence of 
the univerity itself in jeopardy. But the storm was success- 
fully weathered, and in 1859 the statutes were revised and a 
considerable addition made to the professoriate. The gym- 
nasium of Bern, originally established under the 
teaching of Ulrich Zwingli, developed in 1834 into a * 
university with all the faculties, those of medicine and philo- 
sophy rising with the advance of the century into high repute. 
As early as 1586 Lausanne had been a noted school 
for the education of Protestant ministers, but it was 
not until 1806 that chairs of philosophy and law were estab- 
lished, to which those of natural science and literature were 
added in 1836, and, somewhat later, that of medicine. It was 
not, however, until 1891 that Lausanne was formally consti- 
tuted a university. At Geneva the famous academy 
of the 1 6th and 17th centuries, long distinguished as 
a centre of Calvinistic teaching, became merged in 1876 in a 
university, where the instruction (given mainly in the French 
language) was carried on by a staff of forty-one professors^ 
With this was also incorporated an earlier school of science, 
in which De Saussure and De C!andolle had once been teachers, 
Fribourg, founded in 1889 as a university of the canton _ .. 
so named, began with only two faculties — those of 
law and philosophy, to which one of theology was added in 
the following year. A certain spirit of innovation character- 
ized most of the Swiss universities at this time, especially in 
connexion with female education. At Zurich, in 1872 (and some- 
what later at Geneva and Bern), women were admitted to the 
lectures, and in 1892 were permitted themselves to lecture, a 
lady, Frau Dr Emilie Kempin, succeeding to the chair of Roman 
law. At Fribourg the proposition was first brought forward 
that all professors should be appointed only for a specified 
period, a limitation which along with other questions affecting 
the professorial body gave rise to much divergence of opinion. 

In Spain the act of 1857 introduced a radical change similar 
to that in France, the whole system of education being placed 
under the responsible control of the minister for that depart- 
ment, while the entire kingdom was at the same time divided 
into ten university districts — Madrid, Barcelona, Granada, 
Oviedo, Salamanca, Santiago, Seville, Valencia, Valladolid and 
Saragossa — the rector of the universities in each district repre- 
senting the chief authority. The degrees to be conferred at 
each were those ot bachelor, licentiate and doctor. 

Each university received a rector of its own, selected 
by the government from among the professors, and a 
precise plan of instruction was prescribed in which every hour 
had its appointed lecturer and subject. Philosophy, natural 
science, law and medicine were to be studied at all these uni- 
versities, and at the majority a school of chemistry was sub- 
sequently instituted, except at Oviedo, which was limited to 
a faculty of law and a school for notaries. But at Salamanca, 
Valladolid, Seville and Saragossa no school of chemistry was 
instituted, and at the first three that of medicine ultimately 
died out. No provision was made for instruction in theology, 
this being relegated to the seminaries in the episcopal cities. 
The university of Manila in the Philippines was opened in 1601 
as a school for the nobility, and ten years later the famous 
college of St Thomas was founded by the Dominican order; 
but it was not until 1857 that the university, properly speaking, 
was founded by royal Spanish decree. In Portugal, 

Coimbra, which narrowly escaped suppression in the 
i6th century and was removed from 1380 to 1537 to Lisbon, 
has long been a flourishing school. Its instruction is given 
gratis ; but, as all members of the higher courts of judicature 
and administration in the realm are required to have graduated 

xxvn. 25 
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at the university^ i t is at the same time one of the most aristo- 
cratic schools in Europe. Of its five faculties, theology, juris- 
prudence, medicine, mathematics and philosophy, that of law 
IS by far the most flourishing, the number of students in this 
faculty nearly equalling the aggregate of all the rest. In 1772 
the university received new statutes and was to a great extent 
reorganized. There is a valuable library, largely composed of 
collecdons formerly belonging to suppressed convents. As a 
school of theology Coimbra has always been distinctly anti- 
uitnunontane. 

In Italy, as in Spain, education for the church has been 
relegated almost entirely to the numerous ** seminaries,” where it 
hmiy is of an almost entirely elementary character. In 1875 
a laudable effort was made by R. Bonghi, the minister 
of education, to introduce reforms and to assimilate the uni- 
versities in their organization and methods to the German type. 
His plans were, however, to a great extent reversed by his 
successor, Coppino. 

In Austria the universities, being modelled on the same 
system as those of the German Empire, present no especially 
AnatHm- noteworthy features, except that the sphere of the 
Muagmjr, functions of a rector corresponds precisely with that of 
viaanm, the rector in those German universities which have 
no curator, and the faculties are represented by the ordinary 
professors as a body along with two representatives of the 
“ Privatdozents.” Vienna has long been chiefly distinguished 
for its school of medicine, which enjoyed in the last century a 
reputation almost unrivalled in Europe. The other faculties 
were, however, suffered to languish, and throughout the first 
half of the last century the whole university was in an extremely 
depressed state. From this condition it was in a great measure 
restored by the exertions of Count Thun. The university of 
Olmutz, founded in 1581, was formerly in possession of what is 
now the imperial library, and contained also a valuable 
OimiitM. cQiigction of Slavonic works, which were carried off 
by the Swedes and ultimately dispersed. It was suppressed in 
1853, and is now represented only by a theological faculty. The 
university of Graz, the capital of Styria, was founded in 1586, 
and has long been one of the most flourishing centres, 
Orj«. nearly 2000 students, chiefly in law and philo- 

stOaimra. sophy. The university of Salzburg, founded in 1623, 
hamkerg. 'vms suppressed in 1810 ; that of Lemberg, founded in 
1784 by the Emperor Joseph II,, was removed in 1805 
to Cracow and united to that university. In 1816 it was opened 
on an independent basis. In the bombardment of the town 
in 1848 the university buildings were burnt down, and the site 
was changed to what was formerly a Jesuit convent. The fine 
library and natural history museum were at the same time almost 
entirely destroyed. The most recent foundation is that of 
Czemowitz (1875), with faculties of theolqgy {Greek 
Church]), law and political economy, and philosophy. 
The universities of the Hungarian kingdom are three 
in number : — Budapest, originally founded at Tymau in 1635 
Bad at auspices of the Jesuits, now possessing four 

faculties — ^theology, jurisprudence, medicine and philo- 
sophy (number of professors in 1903, 180; students, 3223); 
K^ozsvar (Kiausenburg), the chief Magyar centre, founded in 
fetmum mm. *^7* comprismg four faculties, but where 

harg^’^" mathematics and natural science supply the place of 
theology ; Z^^b (Agram), the Slovack university, 
in Croatia, originally founded by Maria Theresa in 
1776 from some suppressed schools of the Jesuits, and 
reopened in 1874 with three faculties, viz. jurisprudence, 
theology and philosophy. The chief centre of Protestant 
education is the ccllege at Debreczen, founded in 
iXcaaa. *53* > which in past times was not infrequently sub- 
sidized from England, It has faculties of law and 
theology, courses of instruction in philosophy, ajsd a school for 
teachers, and possesses a fine library. 

In Japan there are two imperial universities— Tokyo (1868) 
and Koto (1897)- former representing the union of two 
pre-existing founJations, on which occasion it was placed under 


the control of the minister of instruction with yearly grants 
from the treasury. The ordinary course of studies 
was limited to three years, that of medicine being 
extended to four. Kioto was formed out of four previously 
existing colleges of law, medicine, science and engineering. 

The “ National University ” of Athens (founded May 22, 
1837) was modelled on the university systems of northern 
Germany, on a plan originally devised by Professor 
Brandis. It originally included only four faculties, 
viz, theology, jurisprudence, medicine and philosophy, to which 
one of applied mathematics was subsequently added. 

In European Turkey the university of Jassy (1860I in Rumania 
was founded by its ruler. Prince Cuza, and together with the 
newly founded university of Bucharest received its xutkay 
completed organization in 1864. Both were constituted aad 
state institutions and were represented in the senate, 
although not receiving any fixed revenues from the govern- 
ment. Its students are instructed and examined gratuit- 
ously. In the university of Sophia {1888) in Bulgaria, faculties 
were established, in the course of the ensuing four years, of 
history, philology, physics, mathematics and jurisprudence, 
the main object in view being the training of competent teachers 
of schools and of lawyers, and affording them the means of 
gaining an intelligent insight into the real wants of the native 
population. The university of Constantinople was founded in 
1900 at the jubilee festival in honour of the sultan’s succession 
to the throne. It included five faculties and was placed under 
the control of a director and sub-director, the former being 
invested with authority over teachers and scholars alike. 

The history of the two English universities during the 16th 
and following centuries has presented, for the most part, features 
wliich contrast strongly with those of the continental rta 
seats of learning. Both suffered severely from con- BagUah 
fiscation of their lands and revenues during the period 
of the Reformation, but otherwise have generally 
enjoyed a remarkable immunity from the worst con- madiavai 
sequences of civil and political strife and actual pdriod* 
warfare. Both long remained centres chiefly of theological teach- 
ing, but tlieir intimate connexion at once with the state and with 
the Church of England, as by law established,” and the modi- 
fications mtroduced into their constitutions, prevented their 
becoming arenas of fierce polemical contentions like those which 
distract^ the Protestant universities of Germany. 

The influence of the Renaissance, and the leaching of Erasmus, 
who resided for some time at both universities, exercised a 
notable effect alike at Oxford and at Cambridge, iatiaaaea 
The names of Colet, Grocyn and Linacre illustrate this aitba 
bfluence at the former centre ; those of Bishop Fisher, Baaaiao 
Sir John Cheke and Sir Thomas Smith at the latter. 

The labours of Erasmus at Cambridge, as tl^ author of a 
new Latin version of the New Testament, with the design 
of placing in the hands of students a text free from the errors 
of the Vulgate, were productive of important effects, and the 
university became a centre of Reformation doctrine 
some years before the writings of Luther became known gf^fonaa^ 
in England. The foundation of Christ’s College (1505) tJaaat 
and St John’s College (1511), through the influence of 
Fisher with the countess of Richmond, also materi- 
ally aided the general progress of learning at Cambridge. 
The Royal Injunctions of 1535, embodying the views and 
designs of Thomas Cromwell, mark the downfall of the old 
schdastic methods of study at both universities; and the 
foundation of Trinity College, Camteidge, in 1546 (partly by an 
amalgamation of two older societies), repre^ts the earliest 
conception of such an institution in England in complete inde- 
pendence of Roman Catholic traditions. Trinity <1554) and 
St John’s {1555) at Oxford, on die other hand, founded during 
the reactionary reign of Mary, serve rather as examples of a 
transitional period. 

In the reign of Elizabeth Cambridge became the centre of 
another great movement — ^that of the earlier Puritanism, 
St John^s and Queens’ being the strongholds of the party led 
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by Cartwright, Walter Travers and others. Whitalcer, the 
ecain^t mastic: of St John^s, although he syntpathbed to some 
Puriima- extent with these views, strove to keep their expres- 
iMmmt ‘ don withia limits compatible with conformity to the 
Cmi- Church of England. But the movement continued 
Mago. gather strenjgth ; and Emmanuel College, founded 
in 1^4, owed much of its early prosperity to the fact that it 
was a known school of Puritan doctrine. Most of the Puritans 
objected to the discipline enforced by the university and ordinary 
college statutes — especially the wearing of the cap and the 
surpbee and the conferring of degrees in divinity. The Anglican 
e/Im- party, headed by such men as Whitgift and Bancroft, 
Miuw resorted in defence to a repressive policy, of which 
9 tattti 0 M subscription to the Acts of Supremacy and Uniformity, 
9 fi 370 * Elizabethan statutes of 1570 (investing the 

** caput with larger powers, and thereby creating a more 
oligarchical form of government), were the most notable 
results. Oxford, although the Puritans were there headed by 
Leicester, the chancellor, devised at the same time a similar 
scheme, the rigid discipline of which was further developed in 
the Laudian or Caroline statutes of 1636. It was under these 
i^audiM respective codes — the Elizabethan statutes of 1570 and 
atmtutas the Laudian statutes of 1636 — that the two universities 
of i 633 * ^ere governed until the introduction of the new 
codes of 1858, The fidelity with which both universities 
adhered to the royal cause in the Civil War caused them to be 
regarded with suspicion by the Puritan party, and under the 
Commonwealth both Oxford and Cambridge were for a brief 
period in great danger owing to the distrust, which culminated 
among the members of the “ Nominated Parliament ** (July- 
December 1:653), of university education generally, as tending 
to foster contentiousness with respect to religious belief. It was 
even proposed by William Dell— himself the master of Caius 
College — to abolish the two universities altogether, as hopelessly 
pledged to antiquated and obsolete methods, and to establish 
m their place schools for the higher instruction throughout the 
country. They were saved, however, by the firmness of Crom- 
well, at that time chancellor of Oxford, and, although Aristotle 
and the scholastic philosophy no longer held their ground, a 
marked improvement was observable both in discipline and 
morality among the students, and the prescribed studies were 
assiduously pursued. At Oxford, under the influence and 
teaching of Dr Wilkins, Seth Ward and John Wallis, a flourishing 
school of mathematics was formed at a time when the study had 
died out at Cambridge. 

After the Restoration Cambridge became the centre of a 
remarkable movement (a reflex of the influence of the Cartesian 
philosophy), which attracted for a time considerable 
Mdga ” attention. Its leaders, known as the Cambridge 
PimiaaM Platonists, among whom Henry More, Cudworth and 
mava^ Whichcote were especially conspicuous, were men of 
• high character and great learning, although too much 
under the influence of an ill-restrained enthusiasm and purely 
Tha Now speculative doctrines. The spread of the Baconian 
taaiaa philosophy, and the example of a succession of eminent 
phU^ scientific thinkers, among whom were Isaac Barrow, 

oofiby* master of Trinity (1673-77), the two Lucasian pro- 

fessors, Isaac Newton (prof. 16^-1702) and his successor 
William Whiston (prof. 1 702-11), and Roger Cotes (Plumian prof. 
1707-16), began to render the exact sciences more and more an 
object of study, and the institution of the tripos examinations 
in the course of the first half of the i8th century established the 
reputation of Cambridge as a school of mathematical science. 
At Oxford, where the study had in turn declined, and where 
the statutable requirements with respect to lectures and exercises 
were suffered to fall into neglect, the degeneracy of the whole 
community as a school of academic culture is attested by evidence 
too emphatic to be gainsaid. The moral tone at both universities 
was at this time singularly low ; and the rise of Methodism 
as associated with the names of the two Wesleys and 
Whitefield at Oxford and that of Bcrridge at Cambridge, 
iterated with greater effect upon the nation at large tlum 


on either of the two centres where it had its origin. With the 
advance of the next century, however^ a perceptible change 
took place. The labours of Charles Simeon at Cam- 
bridge, in connexion with the Evangelical party^ and 
the far more celebrated movement known as Trac- 
tarianism, at Oxford, exercised considerable influence " 

in developing a more thoughtful spirit at either 
university. At both centres, also, the range of studies was 
extended : written examinations took the ^ace of the often 
merely formal viva voce ceremonies ; at Cambridge the 
study of the classics was raised in 1824 the dignity of a new 
tripos. The number of the students at both universities in- 
creased, the matriculations at each rising to over four hundred. 
Further schemes of improvement were put forward and discussed. 
And in 1850 it was decided by the government to appoint com- 
missioners to inquire what additional reforms might advantage- 
ously be introduced. Their recommendations were 
not all carried into effect, but the main results were as 
follows : “ The professoriate was considerably increased, 
reorganized and re-endowed, by means of contributions from 
colleges. The colleges were emancipated from their medieval 
statutes, were invested with new constitutions, and acquired 
new legislative powers. The fellowships were almost universally 
thrown open to merit, and the effect of this was not merely to 
provide ample rewards for the highest academical attainments, 
but to place the governing power within colleges in the hands 
of able men, likely to promote further improvements. The 
number and value of scholarships was largely augmented, and 
many, though not all, of the restrictions upon them were abolished. 
The great mass of vexatious and obsolete oaths was swept away ; 
and, though candidates for the M.A. degree and persons elected 
to fellowships were still required to make the old subscriptions 
and declarations, it was enacted that no religious test should be 
imposed at matriculation or on taking a bachelor’s degree.” ^ 

In 1869 a statute was enacted at Cambridge admitting 
students as members of the university without making 
it imperative that they should be entered at any gi^aaf 
hall or college, but simply be resident either with 
their parents or in duly licensed lodgings. 

The entire abolition of tests followed next. After 
being rejected on several occasions in parliament MM!r- 
it was eventually carried as a government measure, 
and passed the House of Lords in 1871. 

In 1877 the reports of two new commissions were followed 
by further changes, the chief features of which were the 
diversion of a certain proportion of the revenues 
of the colleges to the uses of the university, especially 
with a view to the encouragement of studies in natural 
science ; the enforcement of general and uniform regulations 
with respect to the salaries, selection and duties of professors, 
lecturers and examiners ; the abolition (with a few exceptions) 
of all clerical restrictions on headships or fellowships ; and the 
limitation of fellowships to a uniform amount. 

That these successive and fundamental changes were on the 
whole in unison with the national wishes and requirements may 
fairly be inferred from the remarkable increase in numbers at 
both universities, especially at Cambridge, where the number 
of undergraduates, which in 1862 was 1526, rose in 1887 to 
2979. In the academic year 1862-63 the number of matricula- 
tions was 448, and in 1906-7 1083. The following universities 
and colleges, twenty-two in number, have since, in the 
order of their enumeration, sought and received the uaivor** 
privilege of affiliation: University College, Netting- 
ham; university of Sheffield ; university of Adelaide; 

St David’s College, Lampeter ; university of Calcutta ; university 
college of Wales, Aberystwj^h ; university of New Zealand ; 
university of the Cape of Good Hope ; university of Allahabad ; 
Punjab University ; university of Bombay ; university of 
Toronto ; St Edmund’s College, Ware ; university of Madras ; 
university of Sydney ; M‘GiD University, Montreal ; university 
of Tasmania ; university of New Brunswick ; Hartley University 
‘ Brodrick, University of Oxford, pp. 136, 137. 



UNIVERSITIES 


College^ Southampton ; University College of South Wales and 
Monmouthshire^ Cardiff ; university of King’s College, Windsor, 
Nova Scotia ; university of Queen’s College, Kingston, Ontario. 

The changes introduced by the legislation of 1877 have been 
gradually carried out as the occurrence of vacancies in the 
colleges has made possible the appropriation of portions of their 
revenue for the foundation of professorships and other university 
purposes, though in some cases the intentions of the com- 
missioners have been frustrated by the effects of agricultural 
depression upon college revenues. The general effect of the 
n^volution has been a marked diminution in the clerical character 
of the college teaching bodies, the conversion of the college 
FuHbtr ^ temporary employment for 

QhamgtE bachelors awaiting livings or other preferment into a 

Oxitontf permanent profession, and the growth of a resident 
M Csm- and working university professoriate. At the same 
trtdge, ^ change of almost equal significance has taken 

place in the teaching system of the university through the 
gradual growth of inter-collegiate lectures.” At Oxford 
nearly all honour lectures given by college tutors and lecturers 
have been thrown open to all memljers of the university : the 
college tutor is now recognized by the university as a teacher 
in the faculty to which he belongs, and the institution of boards 
of faculties has done something to bring the organization of the 
university into harmony with that of universities outside the 
British Isles.^ At Cambridge the system of inter-collegiate 
lectures has also developed itself, but to a considerably smaller 
extent. At both the old English universities the great widening 
of the courses of study open to senior students (honour men), 
which began about the middle of the 19th century, has been 
continued, while there has been some widening and modernizing 
of the studies by which a pass or ** poll ” degree can be obtained. 
At Oxford there are now the following “ Final Honour Schools”: 
Litterae Humaniores (Classics, Ancient History and Philosophy), 
Mathematics, Natural Science, Jurisprudence, Modern History, 
Theology, Oriental Languages, English Literature; and at 
Cambridge there are the following “ Triposes ” ; Mathematics, 
Classics, Moral Sciences, Natural Sciences, Theology, Law^ 
History, Oriental Languages, Medieval and Modern Languages, 
Mechanical Sciences (Engineering). Degrees in letters and 
science have also been instituted at both Oxford and Cambridge. 
The doctorate is given for original work. At Oxford the B.Litt. 
and B.Sc. can be taken by dissertation or original research, 
without passing the examination for B.A. At (Cambridge the 
B.A. can be obtained in a similar manner by advanced students. 

The strenuous efforts of both universities fully to meet the 
constantly increasing requirements of scientific education have 
necessitated appeals for public aid which have met with much 
generous response. Among the latest instances is that of the 
kite Sir W. G. Pearce, who appointed to Trinity College, Cam- 

* The proposed reforms initiated by Lord Curzon as chancellor 
of Oxford University, though largely administrative, may be 
mentioned here. In 1909 he issued his “ Principles and Mcthod.s 
of University Reform." Committees of Council were formed to 
prepare definite schemes in the various directions indicated, and 
in 1910 a volume on the subject was issued to the members of 
Congregation. It was proposed . inter alia, to make Greek an optional 
subject in Responsions, thus foreshadowing changes in Moderations 
and final schools. Responsions itself was to be replaced by an 
entrance examination, though it has long practically served as such. 
The creation of " a diploma specially suitable for candidates con- 
templating a commercial career " was recommended. Additional 
provision to assist poor students, including the resignation of their 
emoluments by non-necessitous students in favour of exhibition 
funds for necessitous students in the colleges, and changes in tlie 
system of college fellowships, with especial refei'ence to the encourage- 
ment of research in combination with tutorial work, were also 
indicated. Among purely administrative reforms, besides certain 
changes in the rules governing eligibility to the Hebdomadal Council 
and Congregation, it was proposed to reconstitute the method of 
election to and membership 01 the boards of faculties, at the same 
lime creating a general board of the facultie.s. to control the individual 
lx>ards, and to relieve the Hebdomadal Council of the greater part 
of the business connected with curricula and examinations,'^ A 
finance board was proposed to review the accounts of the university, 
all university institutions and colleges, and to act in an advisory 
and supervisory capacity.-— [E d.] 


bridge, a certain trust fund over which he had a general power 
of appointment, and also bequeathed to the society the residue 
of a considerable estate. 

So long ago as the year 1640 an endeavour had been made to 
bring about the foundation of a northern university for the 
benefit of the counties remote from Oxford and 
Cambridge. Manchester and York both petitioned to 
be made the scat of the new centre. Cromwell, however, 
rejected both petitions, and decided in favour of Durham. 
Here he founded the university of Durham (1657), endowing it 
with the sequestered revenues of the dean and chapter of the 
cathedral, and entitling the society “ The Mentor or Provost, 
Fellows and Scholars of the College of Durham, of the founda- 
tion of Oliver, &c.” This scheme was cancelled at the Restora- 
tion, and not revived until the present century ; but on the 
4th July 1832 a bill for the foundation of a university at Durham 
received the royal assent, the dean and chapter being thereby 
empowered to appropriate an estate at South Shields for the 
establishment and maintenance of a university for the advance- 
ment of learning. The foundation was to be directly connected 
with the cathedral church, the bishop of the diocese being 
appointed visitor, and the dean and chapter governors ; while 
the direct control was vested in a warden, a senate and a 
convocation. A college, modelled on the plan of those at the 
older universities, and designated University College, Durham, 
was founded in 1837, Bishop Hatfield’s Hall in 1846, and Bishop 
Cosin’s Hall (which no longer exists) in 1851. The university 
includes all the faculties, and in 1865 there was added to the 
faculty of arts a school of physical science, including pure and 
applied mathematics, chemistry, geology, mining, engineering, 
&c. In 1871 the corporation of the university, in conjunction 
with some of the leading landed proprietors in the adjacent 
counties, gave further extension to this design by the foundation 
of a college of physical science at Newcastle-upon-Tyne (subse- 
quently designated Armstrong College), designed to teach 
scientific principles in their application to engineering, mining, 
manufactures and agriculture. Students who had passed the 
required examinations were made admissible as associates in 
physical science of the university. There is also at Newcastle 
the College of Medicine which stands in similar relations to 
Durham, of which university Codrington College, Barbados, and 
Fourah Bay College, Sierra Leone, are likewise affiliated colleges. 

The university of London had its origin in a movement 
initiated in the year 1825 by Thomas Campbell, the poet, in 
conjunction with Henry (afterwards Lord) Brougham, uaiver- 
Mr (afterwards Sir) Isaac Lyon Goldsmid, Joseph Mityof 
Hume and some influential Dissenters, most of them London, 
connected with the congregation of Dr Cox of Hackney. Thi‘ 
scheme was originally suggested by the fact that Dissenters 
were practically excluded from the older universities ; but the 
conception, as it took shape, was distinctly non-theological. 
The first council, appointed December 1825, comprised names 
representative of nearly all the religious denominations, includ- 
ing (besides those above mentioned) Zachary Macaulay, George 
Grote, James Mill, William Tooke, Lord Dudley and Ward, 
Dr Olirithus Gregory, Lord Lansdowne, Lord John Russell 
and the duke of Norfolk. On iith February 1826 the deed of 
settlement was drawn up ; and in the course of the year seven 
acres, constituting the site of University College, were pur- 
chased, the foundation stone of the new buildings being laid 
by the duke of Sussex 30th April 1827. The course of instruc- 
tion was designed to include “ languages, mathematics, physics, 
the mental and the moral sciences, together with the laws 
of England, history and political economy, and the various 
branches of knowledge which are the objects of medical educa- 
tion.” In October 1828 the college was opened as the university 
of London. But in the meantime a certain section of the 
supporters of the movement, while satisfied as to the essential 
soundness of the primary design as a development of national 
education, entertained considerable scruples as to the propriety 
of altogether dissociating such an institution from the national 
church. This feeling found expression in the foundation and 
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incorporation of King’s College (14th August 1829), opened 
8th October 1831, and designed to combine with the original 
plan instruction in “ the doctrines and duties of Christianity, 
as the same arc inculcated by the United Church of England 
and Ireland.” This new phase of the movement was so far 
successful that in 1836 it was deemed expedient to dissociate 
the university of London from University College as a ** teach- 
ing body,” and to limit its action simply to the institution of 
examinations and the conferring of degrees — the college itself 
receiving a new charter, and being thenceforth designated as 
University College, London, while the rival institution was also 
incorporated with the university, and was thenceforth knowm 
as King’s College, London. In the charter now given to the 
university it was stated that the king deems it to be the duty 
of his royal office to hold forth to all classes and denominations 
of his faithful subjects, without any distinction whatsoever, 
an encouragement for pursuing a regular and liberal course of 
education.” The charters of the university of London and 
of University College, Ix)ndon, were signed on the same day, 
28th November 1836. In 1869 both the colleges gave their 
adhesion to the movement for the higher education of women 
which had been initiated elsewhere, and in 1880 women were 
for the first time admitted to degrees. 

By the University of London Act 1898, and the statutes of 
the commissioners named therein (issued in 1900), the university 
of London was reconstituted. The senate is composed of the 
chancellor and fifty-four members, of whom four are appointed 
by the king in council, sixteen by the convocation (Li?. doctors 
and proctors) of the university, sixteen by the various faculties, 
and the remainder by various public bodies or institutions. 
The senate is the supreme governing body, and has three standing 
committees, of which one is the academic council for ** internal 
students,” another the council for “external students” and the 
third a board to promote the extension of university teaching. 
Provision is made for the appointment of professors and other 
teachers by the university itself, and also for the recognition as 
teachers of professors and others teaching in such institutions 
in or near London as may be recognized as schools of the uni- 
versity. The following bodies are constituted schools of the 
university : University College and King’s College, London ; 
the Royal Holloway College, Egham, Bedford College, London, 
and Westfield College, Hampstead (colleges for women) ; the 
Imperial College of Science and Technology ; the medical schools 
of the principal London hospitals ; the London School of Econo- 
mics and Political Science ; the South-Eastern Agricultural 
College, Wye ; the Central Technical College of the City and 
Guilds of London Institute, and the East London College ; and 
several theological colleges. The “ appointed ” and “ recognized ” 
teachers in each group of subjects form the various faculties 
of the university. Of these there are eight— theology, arts, 
law, music, medicine, science, engineering, economics and 
political science (including commerce and industry). Each 
faculty elects its dean. Courses of study are to be provided 
by the university for its “ internal ” students, /.<?. those who 
pursue their studies in one of the schools of the university. Its 
degrees remain open to “ external ” students as heretofore, but 
separate examinations are in future to be held for “ internal ” 
and for “ external ” students respectively, and the senate is 
to “ provide that the degrees conferred upon both classes of 
students shall represent, as far as possible, the same standard 
of knowledge and attainments.” The whole scheme may be 
described as a compromise between the views of various schools 
of reformers— as an attempt to create a teaching university 
without destroying the existing purely examining university 
or erecting two distinct universities of London, and at the same 
time, without any immediate endowments, to create a uni- 
versity which might hereafter expand by utilizing existing 
institutions. One of the most important of these. King’s Col- 
lege, it may be observed, has, without losing its connexion 
with the Church of England, abandoned its theological test for 
members of its teaching body. 

The Owens College, Manchester— -so called after a wealthy 
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citizen of that name, to whom it owed its foundation — ^was 
founded on the 12th of March 1851, for the purpose 
of affording to students who were unable, on the uttiv9r^ 
ground of expense, to resort to Oxford or Cambridge, 
an education of an equally high class with that given 
at those centres. The institution was, from the first, un- ^ 
sectarian in character ; and, for more than a quarter of a cen- 
tury, students desirous of obtaining a university degree availed 
themseh i:s of the examinations conducted by the university 
of London, In July 1877, however, a memorial was presented to 
the privy council petitioning for the grant of a charter whereby 
the college should be raised to the rank of a university with 
power to grant degrees. This petition having received a 
favourable hearing, it was at first decided that the new university 
should be styled the university of Manchester, and the New 
University College at Liverpool and the Yorkshire College at 
Leeds were invited to become affiliated institutions. But 
before the charter was issued, exception having been taken to 
the localization implied in the above title, it was resolved that 
the new institution should be styled the “ Victoria University 
of Manchester,” and under this name the university on the 20th 
of April 1S80 received its charter. Since then, however, not only 
Liverpool (1881) and Leeds (1904), but the Mason University 
College at Birmingham (1900) and the University College at 
Sheffield (1905) have aspired to and attained like indepen- 
dence. The academic authorities at Manchester have accordingly 
since preferred, in other than legal documents, to revert to 
the original designation of the “ university of Manchester.” 

In Scotland the next change to be noted in connexion with 
the university of St Andrews is the appropriation in 1579 of 
the two colleges of St Salvator and St Leonard to thochm/^m 
faculty ot philosophy, and that of St Mary to theology. /a uaivrm 
In 1747 an act of parliament was obtained for the •wIm of 
union of the two former colleges into one, while in 1880 
the university college; at Dundee was instituted as a general 
school both of arts and science in similar connexion, Glas- 
gow, in the year 1577, received a new charter, and its history 
from that date down to the Restoration was one of almost 
continuous progress. The rc-establishment of episcopacy, 
however, involv(;d the alienation of a considerable portion of 
its revenues, and the consequent suspension of several of its 
chairs. With the Revolution of 1689 it took a new departure, 
and several additional chairs were created. In 1864 the old 
university buildings were sold, and a government grant having 
been obtained, together with private subscriptions, new build- 
ings were erected from the joint fund. By the act of 1858 
important measures were passed in connexion with all the 
four universities. In Aberdeen, King’s College and Marischal 
College, with their independent powers of conferring degrees, 
were amalgamated. In Glasgow the distribution of the 
“ nations ” was modified in order more nearly to equalize their 
respective numbers. The right of returning two members of 
parliament was bestowed on the four universities collectively 
—one representing Aberdeen in conjunction with Glasgow, the 
other Edinburgh in conjunction with St Andrews. Other 
important changes were enacted, which, however, became 
merged in turn in those resulting from the commission of 1889, 
whereby, after investigations extending over nearly ten years, 
a complete transformation was effected of both the organization 
and the curriculum of each university. 

The government was transferred from the senatus to the 
courts, which were enlarged so as to include representative.s 
from the senatus, the general councils of graduates, and the 
municipality within which the university is situated. In addi- 
tion to these representatives, the principal, the lord rector, his 
assessor, the chancellor’s assessor, and the lord provosts of the 
cities of Aberdeen, Edinburgh and Glasgow, and the provost of 
St Andrews have seats in the courts of their respective univer- 
sities. The provost of Dundee occupies a seat in the university 
court of St Andrews. The lord rector is the president of 
the court. To the court is entrusted the management of the 
property and finances, and, in most cases, .such patronage 
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as does not belong to the crown ; but in the case of Edinburgh, 
the patronage of some of the older chairs is in the hands 
a body of curators. Disciplinary powers are retained by the 
senatus, and the general council remains, as under the act of 
1858, a purely advisory body. Another advisory body—the 
students' reprewntative council— was added by the commis- 
sion. The curriculum of all the faculties (except divinity) was 
reorganized : the most important alterations consisted in the 
abolition of the once sacred six as compulsory subjects in arts 
(Latin, Greek, Mathematics, Natural Philosophy, Logic and 
Moral Philosophy).^ The curriculum was greatly widened, an 
elaborate scheme of “ options introduced, and a new system 
of lionours degrees was established. The length of residence 
required was reduced from four years to three, and the courts 
were empowered to institute summer sessions, and to admit 
women to lectures and degrees in all faculties. 

There has been since the act of 1858 a great development of 
student life, illustrated by the institution of students* unions in 
all four universities, by the publication of undergraduate maga- 
zines, and by the growth, in Edinburgh, of combined residences 
and settlements. 

PariiM- '^*'*versities of Scotland were aided from 

aHatmry century by grants from govern- 

MrmntMto mcnt, and in 1905 received a material addition to their 
seottith resources by the magnificent donation of £2,000,000 
from Mr Carnegie. 

Trinity College, Dublin, was founded in 1591, under 
the auspices of Sir John Perrot, the Irish viceroy. A royal 
charter nominated a provost and a minimum number of 
malty three fellows and three scholars as a body corporate, 
Cttflhpa empowered to establish among themselves whatever 
^*®***' laws of either of the universities of Cambridge or 
Oxford they may judge to be apt and suitable ; and especially 
that no other persons should teach or profess the liberal arts 
in Ireland without the queen’s special licence.” The first five 
provosts of Trinity College were all Cambridge men, and under 
the influence of Archbishop Loftus, the first provost, and his suc- 
cessors, the foundation received a strongly Puritan bias. The 
original statutes were mainly the work of Temple, the fourth 
provost, modified by Bedell, the eminent bish^ of Kilmore, 
and the policy of Laud and Wentworth was to make the college 
more distinctly Anglican as regards its tone and belief. At 
the Restoration its condition was found to be that of a well- 
ordered home of learning and piety, with its estates well secured 
and its privileges unimpaired. Under Bishop Jeremy Taylor, 
who succeeded to the vice-chancellorship, its progress in learn- 
ing was considerable, and the statutes underwent a further 
modification. Prior to the year 1873 the provostship, fellow- 
ships and foundation scholarships could be held only by 
members of the Church of Ireland ; but all such restrictions 
were abolished by Act 36 Viet. c. 21, whereby the requirement 
of subscription to any article or formulary of faith was finally 
abrogated. 

The first departure from the above exclusive system dates 
from the creation of the Queen’s University, incorporated by 
Qu9€n*M royal charter on the 3rd of September 1850. By thia 
Uaiv 9 r» charter the general legislation of the university, to- 
gether with its government and administration, was 
vested in the university senate. In 1864 the charter of 
18^0 was superseded by a supplementary charter, and the 
university reconstituted “ in order to render more complete 
and satisfactory the courses of education to be followed by 
students in the colleges ” ; and finally, in 1880, by virtue 
the act of parliament known as the University Education 
(Ireland) Act 1879, the Queen’s University gave place to the 
liayal Royal University of Ireland, which was practically a 
Uaiww- reconstitution of the former foundation, the dissolu- 
the Queen’s University being decreed so soon 
iraiaaM* ^ the newly constituted body should be in a posi- 
tion tO’WBfer degrees; at the same time all graduates of 

^ At Edinburgh there was a seventh, viz. rhetoric and English 
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the Queen’s Univenity were recognized as graduates of 
the new university with corresponding degrees, and all 
matriculated students of the former as entitled to the same 
status in the latter. The university confers degrees in arts 
(B.A., M.A., D.Litt.), science, engineering, music, medicine, 
surgery, obstetrics and law. The preliminary pass examina- 
tions in arts were to be held at annually selected centres, 
— those chosen in 1885 being Dublin, Belfast, Carlow, Cork, 
Galway, Limerick and Londonderry— all honour examinations, 
and all examinations in other faculties, in Dublin. The Queen’s 
Colleges at Belfast, Cork and Galway were founded 
in December 1845, under an act of parliament to mtaSaMt, 
enable Her Majesty to endow new colleges for the coi*, aan 
advancement of learning in Ireland,” and were sub- 
sequently incorporated as colleges of the university. Their 
professors were at the same time constituted professors in 
the university, and conducted the examinations. But in the 
reconstruction of 1880 the chief share in the conduct of the 
examinations and advising the senate with respect to them was 
vested in a board of fellows, elected by the senate in equal 
numbers from the non-denominational colleges and the purely 
Roman Catholic institutions. The colleges retained, however, 
their independence, being in no way subject to the control 
of the university senate except in the regulations with respect 
to the requirements for degrees and other academic distinc- 
tions. In 1907 a scheme was projected by Mr Bryce (then 
chief secretary for Ireland) for reconstructing the university, 
whereby Trinity College was to become merged in a uairer- 
new ‘‘University of Dublin,” in which the Queen’s »uyat 
Colleges and a new college for Roman Catholics were 
also to be included. The control of the entire community was 
to be vested in a board, partly nominated by the crown and 
partly by the colleges and the general body of students. The 
scheme, however, was strongly opposed by the Dublin Uni- 
versity Defence Committee on the ground that the ideals 
which had hitherto dominated the aims and teaching of Trinity 
College were incompatible with a system in which re^d for the 
principle of authority and the repudiation of scientific theoriza- 
tion (as it finds expression in the Index) are leading features. 
On the other hand, the Irish bishops, while admitting the need 
for more efficient scientific instruction of the Catholic youth 
throughout their respective dioceses, declined to give support 
to measures whereby such students would be attracted into 
an atmosphere inimical to their religious faith. It was conse- 
quently next proposed by the government to establish two new 
universities— one in Dublin (side by side with Trinity College) 
and one in Belfast— in which, although no religious tests 
were to be enforced, it should be tacitly agreed that the former 
was to be the resort for Catholics, the latter for Presbyterians, 
Trinity College remaining, as before, the recognized Episcopalian 
centre. To this considerable exception was taken— the non- 
conformists, more especially, maintaining that such an arrange- 
ment could not fail to be prejudicial to the highw interests of 
the people by imparting to education a denominational bias 
which it was most desirable to avoid — and eventually Mr 
Birrell’s measure was brought forward and ultimately adopted, 
whereby Trinity College has been left intact, but two new uni- 
versities were created, one in Dublin and one in Belfast, the 
former involving the erection of another college (towards the 
expense of which the government was pledged to contribute) 
and the incorporation of the Queen’s Colleges at Cork and 
Galway ; while the college in Belfast was to form the nucleus 
of the second university. In order further to ensure their 
representative character, the new university of Dublin had a 
nominated senate of 36 members, of whom all but seven were 
to be Roman Catholics ; that of Belfast had a similar body, of 
whom all but one were to be Protestants. In all these new 
centres there were to be no religious tests either for professors 
or students. On the other hand, the obligation formerly imposed 
of a preliminaTy course of study at one or other of the colleges 
before admission to degrees had been abolished at the founda- 
tion of the Royal University, the examinations being now open. 
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like those of the university of London^ to all matriculated 
students on payment of certain fees. 

The university of WaleS; which received the royal charter in 
incorporated three earlier foundations— the university 
^ . colleges of Aberystwyth, Bangor and Cardiff. St 

**** David’s College at Lampeter was founded in i8aa 

for the purpose of educating clergymen in the principles of the 
established Church of England and Wales, mainly for the 
supply of the Welsh dioceses, but, although affiliated to both 
Oxford and Cambridge, retained its independence and also the 
right of conferring the degrees of bachelor of ans and of divinity. 
Bangor in North Wales, on the other hand, which receiv^ 
its charter in 1885, is designed to “ provide instruction in all 
the branches of a liberal education except theology.” 

In India the three older universities all date from 1857— that 
of Calcutta having been incorporated January 24, Bombay July 
. .. 18. Madras September 5, in that year. At these three 

universities the instruction is mainly in English. A 
university in India is a body for examining candidates for degrees, 
and for conferring degrees. It has the power of prescribing text- 
books, standards of instruction, and rules of procedure, but is not 
an in^itution for teaching. Its governance aAd management are 
vested in a body of fellows, some of whom are ex officio, being the 
chief European functionaries of the state. Tiie remainder are 
appointed by the Government, being generally chosen as repre- 
sentative men in respect of eminent learning, scientific attainment, 
official position, social status or personal worth. Being a mixed 
body of Europeans and natives, tliey thus comprise all that is best 
and wisest in that division of the empire to which the university 
belongs, and fairly represent most of the phase.s of thought and 
philosophic tendencies observable in the country. The fellows in 
their corporate capacity form the senate. The affairs of the university 
are conducted by the syndicate, consisting of a limited number of 
members elected from among the fellows. The faculties comprise 
arts and philosophy, law, medicine and civil engineering. A degree 
in natural and physical science has more recently been added " 
(Sir R. Temple, India in r 88 o, p, 1^5). The Punjab University 
was incorporated in 1883 — the Punjab University College, prior 
to that date, having conferred titles only and not degrees. The 
main object of this university is the encouragement of the study 
of the Oriental languages and literature, and the rendering accessible 
to native students the results of European scientific teaching 
through the medium of their own vernacular. The Oriental faculty 
is here the oldest, and the degree of B.O.L. (bachelor of Oriental 
literature) is given as the result of its examinations. At the Oriental 
College the instruction is given wholly in the native languages, and 
the success of the institution was suificicnlly demonstrated before 
the close of the 19th century by the fact that twelve centres of 
instruction at Lahore and elsewhere liad been atfiliated. The 
university of Allahabad was founded in 1887 as an examining 
university for the united provinces of Agra and Oudh. In 1887 
the senate at Cambridge (mainly on the representations of Mr C. P. 
Ilbert, formerly vice-chancellor of the university of Calcutta) 
adopted resolutions whereby some forty-nine collegiate institutions 
already affiliated to the latter body were affiliated to the university 
of Cambridge, their students becoming entitled to the remission of 
one year in the requirements with respect to residence at Cam- 
bridge. 

In Australia the university of Sydney was incorporated by an 
act of the colonial legislature which received the royal assent 9th 
AatmirMi. ^®cember 1851, and on 27th February 1858 a royal charter 
was granted conferring on graduates of the university the 
same rank, style and precedence as arc enjoyed by grad uates 
of umversities within the United Kingilora. Sydney is also one of 
the institutions associated with the university of London from 
which certificates of having received a due course of instruction 
may be received with a view to admission to degrees. The design 
of the university is to supply the means of a liberal education to 
all orders and denominations, without any distinction whatever. 
An act for the purpose of facilitating the erection of colleges in 
connexion with different religious bodies was, however, passed by 
the legislature during the session of 1884, and since that time 
colleges representing the Episcopalian, Presbyterian and Roman 
Catliolic Churches have been founded. In the same year women 
were first admitted to degrees, and subsequently became an appreci- 
able element, numbering before the close of the igth century one-fifth 
of the entire number of students. The university of Melbourne, 
in the state of Victoria, was incorporated and endowed by royal act 
on the 22nd of January 1853. This act was amended on the 7th of 
June x88i. Here also no religious tests are imposed on admission 
to any degree or election to any office. The council is empowered, 
after due examination, to confer degrees in all the faculties 
(excepting divinity) whmh can be confexred in any university 
within the British dominions. It is also authorized to affiliate 
colleges ; and Trinity College (Church of England), Ormond College 
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(Presbyterian) and Queen's College (Methodist) were all established 
in the 19th century. The university of Adelaide in South Australia 
(founded mainly by the exertions and munificence of Sir Walter 
Watson Hughes) was incorporated by an act of the colonial legislature 
in 1874, in which year it was further endowed by Sir Thomas Elder. 
In 1881 degrees conferred by the university were constituted of equal 
validity with those of any university of the United Kingdom. 
The university of Tasmania at Hobart was founded in 1890 by act 
of parliament as a state university with an annual grant, ancf was 
subsequently affiliated both to Oxford and Cambridge. 

The university of New Zealand, founded in 1870, and reconstituted 
in 1874 and 1873, was empowered by royal charter to grant the 
several degrees ol bachelor and master of arts, and bachelor and 
doctor in law, medicine and music. Women have since been made 
admissible to degrees. To this university, University College at 
Auckland, Canterbury College at ChrLstchurch, and the university 
of Otago at Dunedin have successively been admitted into connexion 
as aifiliatcd institutions, while the university of New Zealand itself 
has become aifiliatcd to that of Cambridge. Otago was founded 
in i 8(>9 by an order of the provincial council, with the power ol 
conferring degrees in arts, medicine and law, and received as an 
endowment 100,000 acres of pastoral land. It was opened in 1871 
with a staft of three professors, all in the faculty of arts. In 1872 
the provincial council further subsidized it by a grant of a second 

100.000 acres of land, and the university was therebv enabled to 
establish a lectureship m law, and to lay the foundations of a 
medical school. In 1874 an agreement was made between the 
university of New Zealand and that of Otago, whereby the functions 
of the former were restricted to the examination of candidates for 
matriculation, for scholarships and foi' degrees ; while the latter 
bound itself to become affiliated to the university of New Zealand 
and to hold in abeyance its power of granting degrees. As the result 
of this arrangement, the university of Otago became possessed of 

10.000 acres of land wliich had been set apart for university purposes 
in the former province of Southland. In 2877 a school of mines 
was established in connexion with the university. 

Prior to the union of the two provinces of Lower and Upper 
Canada, the M'Gill College and Univtjrsity in the former province 
had been instituted in Montreal by royal cliarter in 1821, 
on the foundation of the Honourable James M'Gill, who *^*®*®** 
died in that city on the 19th of December 1813. It was designed 
to be Protestant but undenominational. With this a group of 
colleges in the same province — the Stanstead Wesleyan, Vancouver, 
Victoria, and King's — have since become associated as affiliated 
institution.s, as also have the four Prote.staTJt colleges in Montreal 
itself, such affiliation, however, extending no further than the 
examinations in the faculty of arts. Into similar relation the 
University Laval in Quebec, founded as a Catholic university in 
1852, was admitted in 2878. Notwithstanding the difficulties 
presented by divergencies of race, Montreal has pro.spered during 
I the chancellorship of Lord Strathcona, and numbers over 1100 
students. The university of Toronto in Upper Canada, or Ontario, 
i was originally established by royal charter in 1827, under the title 
j of King's College, with certain religious restrictions, but in 1834 
' lhc.se ‘estrictions were abolished. In 1840 the designation of the 
university was changt?d into that of the university of Toronto, and 
the faculty of divinity was aboli.shed. In 1853 the university was 
constituted with two corporations, '* the university of Toronto ” 
and " University College," the latter being restricted to the teaching 
of subjects in the facul^ of arts. In 1873 further amendments 
were made in the constitution of the university. The chancellor 
was made elective for a penod of throe years by convocation, which 
was at the same time reorganized so as to include all graduates in 
law, medicine and surgciy, all masters of arts, and bachelors of 
arts of three years* standing, all doctors of science, and bachelors 
of .science of three years’ standing. The powers of the senate were 
also extended to all branches of literature, science and the arts, 
to granting certificates of proficiency to women, and to affiliating 
colleges. The whole work of instruction was now assigned to Universx^ 
College, which is maintained out of the endowment of the provincial 
university, and governed by a council composed of the residents 
and the profe.ssors. Its .several chairs include cla.ssical literature, 
logic and rhetoric, mathematics and natural philosophy, chemistry 
and experimental philosophy, history and English literature, 
mineralogy and geology, metaphysics and ethics, meteorology and 
natural hi.story, and lectureships on Ori. ntal litcTature, German 
and French. Trinity College, in the same university, is the Church 
of England college, founded in 1842 iu consequence of the above- 
mentioned suppression of the theological faculty. Other univer- 
sities and colleges with power to confer degrees are the Dalhousie 
College at Halifax, which obtained the rights of a university in 
1841 and was sub.sequently organized as such in 2863, with the 
governor of Nova Scotia as supreme authority ; the Victoria 
University at C^bourg (iS:^). supported by the Methodist Church 
of Canada; Queen's University, Kingston (1841). 

In South America the beginning of the " national university " of 
Buenos Aires may be assigned (in the absence of any charter) to 
about the year 2800. Before the close of the century it had become 
a flourishing sch^l of law, medicine and the exact sciences, 
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with prqifesaors in all the faculties and considerabl3r over 2000 
students. Monte Video in Uruguay had its origin in a faculty 
of medicine established in 1876, with courses of study ex- 
tending over six years. It is here imperative when the 
^“*”®** diploma is taken by those who are not natives that it 
Should be attested by the consul of their own country. Faculties 
of law and mathematics were subsequently created, and also a 
faculty of preparatory studies corresponding with the gymnasium 
or Realschule of Germany. The new “ national university of La 
Plata " has recently (1905-1908) been opened in the city of that name, 
under the auspices of the university of Philadelphia. It claims to 
be the exponent of the most advanced theories in relation to subjects 
and methods of instruction and to university extension. In the 
north of the continent the academy at Caracas is little more than a 
branch of the royal Spanish academy for education in the Spanish 
la^uage, and is subsidized by the Venezuelan government. 

The university of the Cape of Good Hope (see Cape Colony) 
grants degrees, but is not a teaching institution. An inter-state 
, commission, appointed in 1907, recommended the estab- 
lishinent of a Federal University for South Africa with 
Ames, constituent colleges. While the colleges would possess 
freedom in management and teaching, it was recommended that 
the university should test all candidates seeking admission to the 
colleges and for the final examinations for degrees, &c. At the 
opening of the first Union parliament in November 1910 the ministry 
announced that a scheme for a national South African University 
v/ould be submitted. It was also announced that the Beit bequest 
of £200,000 for a university at Johannesburg (q.v,) would be diverted 
towards the creation of a teaching university at Groote Schuur, and 
that Sir Julius Wemher would make a donation towards it of 
;f 300 ,ooo. 

In 1903 a highly influential conference was held at Burlington 
House to promote closer relations between British and colonial 
universities, the sittings being presided over by Mr Brvee, Lord 
Strathcona and Sir Gilbert Parker. The conference held that Great 
Britain should help the colonial universities to co-operate one with 
another, and increase their own efficiency by combination and 
specialization. (J. B. M.) 

Universities in the United States, 

In the United States the word university ” has been applied 
to institutions of the most diverse character, and it is only 
since 1880 or thereabouts that an effort has been seriously 
made to distinguish between collegiate and university instruc- 
tion ; nor has that effort yet completely succeeded. Harvard, 
William and Mary, and Yale, the three pioneers of colonial 
times, were organized in the days of colonial poverty, on the 
plans of the English college.s which constitute the universities 
of Oxford and Cambridge. Graduates of Harvard and Yale 
carried these British traditions to other places, and similar 
colleges grew up in New York, New Jersey, Pennsylvania, 
New Hampshire and Rhode Island, and later in many other 
OH ittt underlying principle in these institutions 

^ * was discipline — mental, moral and religious. Dor- 
mitories and commons were provided, and attendance upon 
religious worship in the chapel was enforced. Harviird and 
Yale were the children of the Congregational churches, Columbia 
was fostered by the Episcopalians, Princeton by the Presby- 
terians, Rutgers by the Dutch Reformed and Brown by the 
Baptists. Around or near these nuclei, during the course of 
the 19th century, one or more professional schools were fre- 
quently attached, and so the word “ university ” was naturally 
applied to a group of schools associated more or less closely 
with a central school or ** college.” Harvard, for example, 
most comprehensive of all, has seventeen distinct departments, 
and Yale has almost as many. Columbia and Pennsylvania 
have a similar scope. In the latter part of the iqth century 
Vale, Columbia, Princeton and Brown, in recognition of their 
enlargement, formally changed their titles from colleges to 
universities. The ecclesiastical, or religious, note was a .strong 
characteristic of these foundations. Protestant evangelical doc- 
trines were taught with authority, especially among the under- 
graduates, who were spoken of as constituting “ the college 
proper.” In the oldest and largest colleges this denominational 
influence has ceased to have the importance it once possessed. 

Noteworthy innovations came when TTiomas Jefferson, the 
philosophical stotesman, returned to the United States from 
France, emancipated from some of the narrow views by 
which his countrymen were bound. He led the Virginians 
to establish, on a new plan, the university of Vi^nia as a 


child of the state; and the freshness of his advice, the im- 
portation of distinguished foreign teachers, and the freedom of 
the student from an enforced curriculum awakened admiration 
and emulation on the one hand, and animadversion on the other. 
But this university unquestionably led to broad conceptions 
of academic work, which appeared foreign and even questionable, 
if not irreligious, to the colonial universities already mentioned, 
although many of the features which were then regarded as 
doubtful peculiarities are now familiar everywhere. Following 
Virginia’s example, many of the new states in the West estab- 
lished state universities, most of which included a central 
college of the colonial type and afterwards one or more pro- 
fessional schools. Freedom from ecclesiastical control is found 
in all the foundations that make up this second group— the 
state universities. Michigan, Wisconsin, Minnesota and Cali- 
fornia present distinguished examples of such organizations. 
In earlier days, Maryland, North and South Carolina, Georgia 
and other states of the South had anticipated in a limited 
way the state support of higher education which was made so 
conspicuous in Virginia. In their plans of education, intellectual 
and moral, they adhered closely to the college methods which 
the Northern institutions had introduced from English ante- 
cedents. Since 1865 another class of universities has arisen, 
quite distinct from the colonial establishments and from the 
wards of the state. These are independent foundations due 
to individual generosity. The gifts of Cornell, Johns Hopkins, 
Rockefeller (University of Chicago), Tulane, De Pauw, Clark and 
Laland Stanford have brought into being universities which have 
no dependence upon state control,^ and when a denominational 
character is assured this fact is not made prominent. 

Tlius, looking at their origin, wc sec three impulses given to 
American high schools, from churches, states and individuals. 
It is true that all receive from the state some degree of authority 
as incorporations, but this authority is so easily obtained that 
in a single city there may be, and in some places there are, 
several incorporations authorized to bestow degrees and to 
bear the name of universities. A foreigner cannot understand 
nor can an American justify this anomaly. The most that can 
be said for it is that there is complete freedom of organization, 
and that the best, and only the best, are likely to survive. 
Another influence, proceeding from the national government, 
must also be borne in mind. During the Civil War, Congress, 
led by Senator Morrill of Vermont, bestowed upon every state 
a certain portion of the public domain in the Far West — “ land- 
scrip,” as it was called — the proceeds of its sale to be devoted 
to the establishment and maintenance of one or more colleges 
in each state, where instruction should be given in agriculture 
and the mechanic arts, not excluding liberal studies, and 
including military tactias. In some states this bounty was 
directed to existing universities. New departments were 
organized in old institutions. Elsewhere new institutions were 
created. While all these schools were regarded as practical 
and technical at the first, most of them as they developed 
became liberal and scientific ; and when Congress made later 
large appropriations for ** experiment stations ” in the sciences 
relating to agriculture, an impulse of the most valuable character 
was given to many departments of scientific research. 

This sketch would not be complete without the mention 
of two foundations, each unique. The Catholic University 
in Washington has been created by the pope, and in its govern- 
ment the hierarchy of the Roman Catholic Church is made 
dominant. Already the Roman Catholics had established, 
especially under the charge of the Jesuit fathers and of the 
Sulpicians, excellent colleges for liberal education, as well as 
schools of theology; but the newer metropolitan university 
was distinctly organized on a broader plan, in closer accordance 
with the universities of continental Europe, and with a pro- 
nounced recognition of the importance of science. The univer- 
sity of the State of New York is a supervisory (not a teaching) 

* Cornell, however, received New York's share of the Congressional 
land grant of 1862, and the state is represented on its board of 
trustees. See Cornell University. 
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body exercising a general control over all the schools of higher 
instruction in the state, and especially guarding the conditions 
upon which degrees are conferred. 

The interior organization of these institutions may now be 
considered. Some of them have but one department, the 
philosophical, which includes the liberal arts and sciences; 
others have two, three or many correlated departments. Clark 
University, for example, has but one faculty, the philosophical ; 
Harvard, as already stated, has many departments, including 
philosophy, law, medicine and theology. So has Yale. Prince- 
ton has four. Johns Hopkins has two, the philosophical 
and the medical. In most American universities a sharp 
distinction is made between undergraduates and 
graduates, between those who are candidates for the 
baccalaureate degree (A.B., S.B., and Ph.B.) and 
those who are engaged in higher professional study, like law, 
medicine and theology, or in the manifold branches of modern 
science, like philology, liistorical and political science (including 
economics), philosophy (including logic, ethics and psychology), 
mathematics, physics, chemistry, biology, geology, &c. In 
certain places, as at Johns Hopkins, since 1876, emphasis is 
given to the idea that college instruction is disciplinary, 
requiring definite, but not uniform methods, and a certain 
deference to the authority of a master ; while university 
instruction is much freer, and the scholar is encouraged to inquire 
rather than to accept ; to test and observe rather than to hear 
and recite ; to walk with a friendly guide rather than to obey a 
commander. This distinction is not universally recognized. 
Indeed, it has been made but recently in American institutions, 
so that older men are often heard asking, ** What is the difference 
between a college and a university ? ** But generally it is 
admitted that college training is one thing, and work in a uni- 
versity is another ; that thorough instruction in language, 
history, mathematics, natural and physical sciences, and in 
morals, should precede the discipline of professional schools and 
the pursuit of the higher and more advanced studies in letters 
and science. In a complete university provision should be 
made, according to ancient and widespread usages, for the study 
of law, medicine and theology ; but unfortunately the develop- 
ment of such schools in the IJnited States has been fettered by 
narrow conditions. The schools of theology, with rare excep- 
tions, are under denominational control ; and so established is 
this usage, that in the state universities, and in most of the 
private foundations (Chicago being an exception), theological 
departments are not encouraged, because of the dread of religious 
rivalries and dogmatism. Until recently there have been no 
Proftfs. endowments for medical schools to any adequate 
Bioaal extent, and consequently the fees paid by students 
schooiM. have l)een distributed among the teachers, who 
have usually been the real managers of the institution, 
although acting under the name of some university. It is 
nearly the same in law. There are many indications that 
changes are at hand in these particulars. Theological schools 
make their denominational characteristics less pronounced, and 
the old colleges no longer speak of the schools of law and 
medicine as “ outside ” departments. The rapid growth of the 
physical and natural sciences during the 19th century, and the 
extension of scientific methods of inquiry and verification to 
subjects which were formerly taught by the traditional methods 
of authority, have led to the development of laboratories and 
libraries. Everywhere special buildings, well equipped with 
the latest and best apparatus, are springing up, where the 
students of chemistry, physics, biology (in its numerous sub- 
departments— bacteriology among them) and electricity have 
every facility for study and research. The introduction of 
laboratories for psychology is specially noteworthy. Patho- 
logical laboratories have become essential in schools of medicine. 

Libraries are — as they always have been and always will 
be— storehouses where the b^ks and manuscripts of the past 
are preserved ; but in American universities they have taken 
on another characteristic. Subdivided into special depart- 
ments, or supplemented by fresh additions, they are the working- 


rooms of seminaries,” where capable teachers, surrounded 
by scholars properly qualified, are engaged in teaching, study- 
ing and writing. Seminaries and laboratories distinguish the 
modem philosophical departments from those of old, where 
the lecture -room was the seat of instruction. Numerous 
memoirs and monographs proceed from this active life. Books, 
periodicals and dissertations are contributions to the advance- 
ment of knowledge. Two agencies have effected these changes, 
most of which arc the product of the last quarter of the 19th 
century. In the first place, gifts for higher education have 
been munificent, sometimes, especially in the East, from private 
citizens — often, especially in the West, from the treasuries 
of separate states. Quite as important has been the growth 
of liberal ideas. Very many of the foremost professors in 
American universities are the .scholars of European teachers, 
especially Germans. Candidates for professorships are 
resuming the usages which prevailed early in the 19th century, 
of studying in France and Great Britain. On their return it 
is essential that they should keep themselves familiar with the 
latest literature in their departments, whatsoever may be the 
language in which it appears. Hence the American universities 
are no longer provincial. They must be judged, for better or 
for worse, by the standard of universities established in Europe. 
The bestowal of academic degrees ought to be .strictly governed 
by some recognized authority, and according to ancient usages 
it is one of the highest functions of a university. In the United 
States there is but little restraint proceeding from law, tradition 
or public opinion. Every “ college ” is at liberty to exercise 
this privilege. Hence the variety of academic titles that have 
been introduced ; hence, also, occasional and scandalous frauds 
in the issue of diplomas. The best institutions exercise due dili- 
gence ; the public may be protected by requiring that every 
one who claims the privileges of his degree, or who appends 
to his name the usual abbreviations indicative of professional 
or academic authority, should make it clear where, when and 
how he received his title. 

The institutions in the United States which claim to be univer- 
sities. in the world -wide use of that designation, recognize these 
principles and. so far as their means allow, adhere to these methods : 
I. There is a disciplinary stage in education which is the requisite 
introduction to the high t and freer work of the university. This 
is the si^hcrc ni the colleges. 2. The success of the higher work 
depends upon the intellectual and moral qualities of the professors. 
No amount ol material prosperity is of value unless the dominant 
authorities are able to discover, secure and retain as teachers men 
of rare gifts, resolute w’li, siiyxjrior training and an indomitable 
love of learning. 3. Tiie professors in a university sliould be free 
from all ptxuniary anxictv» so that their lives may bo consecrated 
to their scweral callings. Pensions should bo given thorn in rases 
of disability, and, in cp^e of premature dt?atn, to thoir families. 
In methods of instniction they should have as large an amount 
of freedom as may be consistent with due regard for the co-opcralion 
of their colleagues and the plans of the foundation. 4. The steady 
improvement of tho libraries and lalxiratories is essential if the 
institution is to k<‘i!p in the front line. The newest books and the 
best apparatus are indispensable, for instruments and bof>ks quickly 
deteriorate and must be superseded. 5. For all these outlays large 
endowments arc required. To a considerable extent reliance must 
be placed on wealthy and public-spirited citizens. In order to enlist 
such support, the membtTS of a faculty should manifest their 
intcrc.st in public affairs, and by books, lecture.s and addresses should 
inform the public and interest them in the progress of knowledge. 
6. Publication is one of the duties of a professor. He owes it not 
only to his reputation but also to his science, to his colleagues, to the 
public, to put together and .set forth, for the information and criti- 
cism of the world, the results of his inquiries, discoveries, reflections 
and investigations. Qualified students should also be encouraged, 
under his guidance, to print and publish their dissertations. 

Closely associated with the development of the university 
idea since 1875 is the improvement of the American college. 
Complaints are often made that the number of col- coUegB 
leges is too large, and it is undoubtedly true that improvB^ 
some institutions, inferior to city high schools, have 
ussurped the names, the forms and some of the functions 
that should be restricted to establishments with larger endow- 
ments and better facilities for the promotion of scholarship ; but 
while this is admitted, the great benefits which have resulted 
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from the recognition, far and wide over the vaat domain of 
the United States, of the value of higher education must not 
hfe forgotten. The support of churches of every name and 
the gifts of states, cities and private citizens, have been every- 
where enlisted in behalf of learning. In every college worthy 
of the name, mathematics, ancient and modem languages, and 
the elements at least of modern science, are taught. More or 
less choice is permitted in the courses requisite to a bachelor*$ 
degree. Moral and religious influences are brought to bear 
on the formation of character. All this is favourable to the 
enlightenment of the people, and excuses, if it does not justify, 
the multiplication which is so often deprecated. The establishh 
ment of colleges for women, fully equal to the colleges for men, 
and in many places the admission of women to colleges and 
universities not originally intended for women, is one of the 
most noteworthy of the advances in higher education. Opinions 
arc still divided in respect of the wisdom of co-education, 
especiall)' in the undergraduate period, but there is no longer 
any question as to the wisdom of giving to women the very best 
opportunities for intellectual culture ; while the success that 
women have shown in the pursuit of many branches of science 
has led in many universities to their admission to the estab- 
lished laboratories and lecture-rooms. Separate colleges for 
women are now maintained in close connexion with Harvard, 
('olumbia, Tulane and other institutions, and this mode 
of procedure seems likely to be introduced elsewhere. At 
the same time, independent foundations like Vassar, Smith, 
Wellesley, Bryn Mawr and Goucher arc supported with so 
much vigour, and wnth such able faculties, that it is not easy to 
say which organization is the best, and indeed there is no occasion 
to raise the question. In the Western universities generally, 
as in Michigan, Wisconsin, California, Chicago, &c,, women are 
admitted to all courses on the same terms as men. (D. C. G.) 

Authorities. — On the earlier liistory and orf?anizab*on of the 
medieval universities, the* student should consult F. C. von Savigny, 
Gvseh. d. fomischen I^echts im MitUliiUer {7 vols., i82(>-5i) ; for 
tile university 01 Paris, Du Boulay, Histona univefsitatis Parisiensh 
(<) vols., Paris, 1005) ; Crevior, Hist, de VunivttrsiU de Paris 
(7 vols., Paris, i7()i); and C. Jourdain, Hist, de VuniversiU de Paris 
au X VI P et au X VHP sidcle (Paris, 1 8O2) , and also articles on special 
points in the same writcjr’s Excursions historiques (1888). 

The work of Du Boulay (Bulaenis) is one of great research and labour, 
but wanting in critical judgment, while that of Crevier is little 
more than a readable outline drawn from tlie former, views 

of Du l^ulay have been cliallcngcd on many imyiortant points 
by V. H, Deniflc in the first volume of hi,H Die Universitdten des 
Mitlelaltors bLs 1400 (1885), and more particularly on those relat- 
ing to the organization of the early universities. The results of 
Dcniflc's researches have been largely incorporated in Mr r<a.<ihdairs 
Universities of Europe in the Middle Ages (2 vols., Oxford, 1895), 
especially in connexion with the origines of Paris, Oxford and 
Cambridge ; and the earlier works of Meiners, Gesch. d. Entstehung 
und Eniwickelung der hohen Sohulen (4 vols., 1802-5) ; and T. A, 
Huber, Die englischen Universitdten (Casscl, 1839-40), translation 
liy F. W. Newman (3 vols., 1845), arc thus to a great extent super- 
seded. Much useful criticism on the comparative merits of the 
Cierman and the English universities prior to the igth century is 
to be found in the Discussions (1853) of Sir W, Hamilton. For the 
German universities exclusively, Zarncke's Die deutschen Univer^ 
sitdten int MiUelalter (Leipzig, 1837) ; Heinrich von Sybel, Die 
deutschen Universitdten (2nd ed., 1874) ; and Georg Kaufmann’s 
Gesch. der deutschen Universitdten (2 vols.), are indispensable. Of 
the latter, vd. i. (1888) treats of the origines ; vol. ii, (1896) carries 
the subject to the end of the middle ages, dealing generally tjnth the 
history of academic institutions rather than the details of sepa- 
rate universities. Georg Voigt’s Die Wiederbelebung des classischen 
AUerthums (2 vols., 1880-81) throws much light on tlie liistory of 
lioth Italian iind German scholarship at the time of the Renaissance, 
and supplies a useful bibliography. The work of Professor Friedrich 
Paulsen, Ge.nch, d. gelehrten Unterrichts auf den deutschen Schulen 
und Universitdten (2nd ed., 2 vols., i9of> ; English translation by 
M. E. Sadler, London, i9od), is a masterly .survey of the whole 
modern period down to tiic close of last century. Tholuck, Das 
academischc Lehen des ly Jahrhunderts (2 vols., Halle, 1853-54) ; 
Dolcli, Gesch. des deutschen Studententhums (1858) ; J. Conrad, The 
German Universities for the T.ast Fifty Years, translated by Hutchin- 
son, preface by Bryce (Glasgow, 1885) ; T. Ziegler, Der deutsche 
Student am Ende des /q Jahrhunderts (f>tuttgart, 1895), all deal with 
special periods. Adolf Hamack, Geschichte der kdnigiich-preussiscHen 
Academic der Wissenschaften zu Berlin (4 vols., 1900), is also of high 
value, the first two volumes for the medieval, the latter two for 


the modern period. To these may be added, as useful for reference, 
the Geschichte der Erziehung vom Anfamg an bis auf unsere Zeit 
(Stuttgart, 1896-1901), by Dr K. A. and Georg Schmidt, containing 
critical bibliographies at the beginning of each chapter ; while 
the BiHiographie der deutschen Universitdten by Wilhelm Erman 
and Ewald Horn (3 vote., Leipzig, 1904-6) is most complete for the 
literature of the entire subject down to the close of last century. 
For a comparative estimate of tlie history of tlie difierent faculties, 
Die Universitdt Giessen von i6oy bis j^oy (2 vote., Gies.sen, 1907) 
is highly suggestive. The Monumenta Germaniae Paedagogica (20 
vote., 1886-1900), though relating mainly to schools, often supplies 
valuable illustrative matter. 

I'he statutes of the French universities, so far as ascertainable, 
have been edited by Fournier, Statutes et priviliges des universites 
franQuises ; the Chartularium of the university of Paris, a.s 

edited by Denine and Chatelain (4 vote., Paris, 1889-97), coming 
down to 1452, Works dealing with later history arc Gr8ard, Nos 
adicuxdla vieiUe Sorhonne (Paris, 1893) : H. Schon, Die franzosischen 
Hockschulen soil der Revolution (Munich, 1896) ; L. IJard, L'Enscigne* 
ment suplrieur en France, lySg-iSty^. (2 vols., Paris, 1.894) ; Joseph 
Prost, La Philosophie d Vacadlmie protestante de Saumur, j6o6-i6Sj 
(Paris, T907). 

For Italy, the origines of Bologna are dealt with by Chiapclli, 
Lo Studio Bolognese (Pistoia, 1888) ; Fitting, Die Anfdnp dev 
RecJUsschttle tu Bolopia (Bologna and Leipzig, 1888) ; Ricci, I 
pritnordi d. Studio di Bologna (2nd ed., Bologna, 1888). All the 
extant statutes are edited by Carlo Malagola, Statuti d, univ. e dei 
collegi U. studio holognese (Bologna, 1 888) ; and a new edition has 
apiTcared of the learnc'd C. J. Sarti’s De Claris Archigymnasii Bonon- 
iensis Professoribus (Bologna, 1888, &c.). In connexion with Padua 
we have Die Statuten der Juristen^ Universitdt Padua vom. Jahre /j'.S'/, 
(•< 1 . H. Denifle, a re])rint from the Archiv, I'or Spain, the work of 
De La Fuente (Madrid, 1855) gives a conci.se summary of the main 
facts in the growth of the univc'rsities and also of the other institu- 
tions for public instruction throughout the country ; the Lihvo 
Memoria, by Solicr and Vilches (1895) gives the nece ssary information 
down to a later period, in connexion with the central institution in 
Madrid. 'J'he hi.story of the faculty of th(‘ology at the I^ortugucse 
university of Coimbra lias been recorded on a more elaborate scale 
by Dr Manuel Eduardo da Motta Veiga (Coimbra, 1872). I'he 
U niversidades y Colegios of Dr Joaquin v. (ionziilez (Buenos Aires, 
1907) contains an interesting account of the new university movtJment 
in Argentina. For Oxford there are the laboriou.s collections by 
Anthony Wood, History and Antiquities of the University and of 
the Colleges and Halls of Oxford, edited with continuation by Rev. J. 
Gutch (5 vote., 1786-96), and Athenae and Fasti Oxonienses, edited 
by Dr P. Bliss (4 vote., 1813-20) ; A History of the University of 
Oxford from the Earliest Times to by H. C. Maxwell Lyte 

(1886) ; and Statutes of the University of Oxford compiled in ifyj6 
under Authority of Archbishop Laud, ed. Griffiths (Oxford, 1888). 
The publications of the late Joseph Foster, Alumni Oxonienses, 
r^oo-1886 (8 vols.), supply the facts that are contained in the 
registers relating to the academic careers of graduates ; his Oxford 
Men and their Colleges, iS8oygz (2 vols., 1893) contain.^, vol. i., 
college life and antiquities, with illustrations ; vol. ii., completion 
of Alumni and Matriculation Register, jSSo-<;f3. The publications 
of the Oxford Historical Society include some valuable histories of 
separate colleges, that of Pembroke (by Maclcanc), Corpus Christ! 
(by Fowler), Merton (by Brodrick) ; also Anthony Wood’s Life and 
Times, ed. Rev. Andrew Clark (4 vote.) ; Hearne’s Collections, ed. 
Dobie and Rannie (4 vote.); and Early Oxford Press (to 1640), by 
Falconer Madan. The series of College Histories, originally pub- 
lished by F. E. Robinson (now by Hutchinson & Co.), is often service- 
able both to the historian and the biographer. For Cambridge, the 
researches of C. H. Cooper, greatly surpassing those of Wood in 
thoroughness and impartiality, are comprised in three series 1 
(i) Annals of Cambridge (5 vote., 1842-1908) ; (2) Athenae Canta- 
brigienses, isoo-ibog (a vote., 1858-61) ; (3) Memorials of Cambridge 
(3 vote. ; new cd . 1 884) . The A rchitectural History of the U niversity of 
Cambridge and of the Colleges, by the late Robert Willis, edited and 
continued by J. Willis Clark (4 vote., 1886), is a work of admirable 
thoroughness and completeness. The Grace Books, in 3 vote., down 
to 1526, have been carcrfully edited and published by the University 
Press. J. B. Mullinger, History of the U niversity of Cambridge from 
the Earliest Times to Accession of Charles I. (a vote., 1873-85), yol. 3 
at press, and Cambridge Described and Illustrated, by T. D. Atkinson 
and T. W. Clark (1897), deal chiefly with the course of education and 
learning, and with the antiquitiej respectively. To these may be 
added Thomas Baker's History of the College of Si John the Evangelist, 
edited by Professor Mayor (2 vote., 1869) ; also, by same editor, 
Admissions to St John's (3 vote., 1630-1765) ; and Records of same 
society (2 series), edited by R. F. Scott — all three works being 
valuable aids both to the biography and history of contemporary 
times. Equally .so is Dr Venn's excellent Biographical History 
of Caius College (3 vote., 1897-1901). Mr J. A. Venn's Statistical 
Chart, cxliibiting conjointly the Matriculation Staiistics at both 
universities from 1544 to 19^6, has been reproduced, along with au 
explanatory article, in the Oxford and Cambridge Review for Lent term, 
1908, and a similar chart for the colleges (in Cambridge) has been 
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published by the same editor. For both universities see the Documents 
issued by the Oxford and Cambridge Commissions of 1858. 

Mr M. E. Sadler's Special Report to the Education Office on the 
Admission of Women to the Universities is the most authoritative 
source of information on the subject. Of the existing endowments, 
faculties and professoriate of universities throughout the world, 
the serial entitled Minerva, edited by Dr K. Trabner (Trtibner, 
Strassburg), has supplied trustworthy particulars since its first 
publication in i8px. together with concise information and references 
to original sources respecting the origin and history of the universities 
thcm^lves. (J. B. M.) 

Academic Hoods 

I. Great Britain and Ireland 

Aberdeen. — D.D., scarlet cloth, lined purple; B.D., black,* lined 
purple ; LL.D., scarlet cloth, lined pale blue ; LL.B., black, bordered 
pale blue ; M.D., scarlet cloth, lined crimson ; M.B.. black, lined 
crimson ; D.Litt.. scarlet cloth, lined white ; D.Phil.. scarlet cloth, 
lined white ; D.Sc., scarlet cloth, lined green ; B.Sc., black, lined 
green ; M.A., black, lined white. 

D.D., scarlet cloth, lined pink and violet shot, with 
loops of black cord ; B.D., black, unlined ; black, lined 

white ; LL.D., scarlet cloth, lined pink ; LL.B., black silk or stuff, 
edged white fur ; M.D., scarlet cloth, lined dark cherry colour ; 
M.B,, black, lined dark cherry colour ; Mus.D., cream damask, lined 
cherry colour ; Mus.B., dark cherry colour, lined white fur ; Litt.D., 
scarlet cloth, lined scarlet ; D.Sc., scarlet cloth, lined pink and 
light blue shot ; M.A.. black, lined white ; B.A., black stuff or silk, 
edged white fur. Proctors as their Congregation habit wear the 
rull and black and white hood ; on other occasions they wear the 
hood “ squared.” 

Dublin, — (The hoods are the same for the Royal University, 
except M.B., Mus.D. and divinity degrees, which it does not grant.) 
D.D., .scarlet cloth, lined black ; 13 .D., black, unlined ; LL.D., 
.scarlet cloth, lined pink ; LL.B., black, bordered white ; M.D., 
scarlet cloth, lined scarlet ; M.B., black, lined white fur (Royal 
University, black, bordered scarlet) ; Mus.D., crimson cloth, lined 
white (Royal University, while damask, faced and lined rose satin); 
Mus.B., blue, lined white fur (rabbi I -skin) ; Litt.D., scarlet cloth, 
lined white ; D.Sc.. scarlet cloth, lined blue ; M.A., black, lined 
blue ; B.A., black, edged white fur ; Proctor, black silk, lined 
” ermine.” 

DwWmm.— D.D., scarlet ” cassimere,” lined ” palatinate purple ” ; 
B.D,, black, unlined ; D.C.L., scarlet cassimere, lined white ; 
B.C.L., palatinate purple, edged white fur ; M.D,, scarlet cassimere, 
lined scarlet, bordered palatinate purple ; M.B., scarlet .silk, lined 
palatinate purple, edged white fur ; Mus.D., white lirocade, lined 

E alatinate purple ; Mus.B., palatinate purple, edged white fur ; 

ilt.D., scarlet cassimere, lined old-gold satin ; Litt.B., old-gold 
satin, edged white fur; D.Sc., palatinate purple cassimere, lined 
scarlet ; B.Sc., palatinate purple, edged while fur ; M.A., black, 
lined palatinate Purple ; B.A.. black stuff or silk, edged white fur. 

Edinburgh, — D.D., black cloth, lined purple ; B.D., black silk, 
lined purple, edged white fur ; LL.D., black cloth, lined blue ; 
LL.B., black silk, lined blue, edged white fur ; B.L., black, bordered 
blue, edged white fur; M.D., black cloth, with cape attached, lined 
and faced crimson silk ; M.B., black, lined crimson, edged white 
fur ; Mus.D., scarlet cloth, lined white corded silk ; Mus.B., .scarlet 
silk, lined white, edged white fur ; Litt.D., black cloth, lined royal 
blue shot with maize ; D.Phil,, black cloth, lined white, shot with 
“Vesuvius”; D.Sc., black cloth, lined green; B.Sc,, black silk, 
lined green, edged white fur ; M.A., black silk, linecl white. 

Glasgow, — D.D., scarlet cloth, lined white ; B.D., black, lined 
light cherry colour, bordered scarlet cloth ; LL.D., scarlet cloth, 
lined Venetian red ; LL.B., black, lined Venetian red, bordered 
scarlet cloth ; B.L., black, liordered Venetian red ; M.D., scarlet 
cloth, lined scarlet ; M.B., black, lined scarlet, bordered scarlet 
cloth ; D.Sc., scarlet cloth, lined gold colour ; B.Sc., black, lined 
gold colour, bordered scarlet cloth ; M.A., black silk, lined “ bell- 
heather ” colour (purplish red) ; B.A., black silk or stuff, bordered 
bell-heather red. 

London, — (Bachelors, if members of Convocation, have their 
hootis lined white silk, bordered with the colour of their faculty.) 
D.D., scarlet cloth, lined “ sarum red ” ; B.D., black, bordered 
sarumred ; LL.D., scarlet cloth, lined blue ; LL.B., black, bordered 
blue ; M.D., scarlet cloth, lined violet ; M.B., and B.S., black, 
bordered violet ; Mus.D., scarlet cloth, lined white, if a member of 
Convocation, if not, same as Mus.B., blue, lined white, watered 
silk ; Litt.D., scarlet cloth, lined russet ; D.Sc,, scarlet clotn, lined 
gold colour ; B.Sc., black, bordeied gold colour ; M.A., black, lined 
russet ; B.A., black, bordered russet. 

Oxford,^D,D,, scarlet cloth, lined black ; B.D., black, unlined ; 
D.C.L., scarlet cloth, lined rose ; B.C.L., light blue, edged white 
fur ; M.D., scarlet cloth, lined rose ; M.B., dark blue, edged white 
fur ; Mus.D.. white damask, lined crimson ; Mus.B., light blue, 
edged white fur ; Litt.D,. scarlet cloth, lined slate colour ; Litt.B., 
light blue, edged white fur ; M.A.. black, lined red ; B.A.. black 
silk or stuff, edged white fur ; Proctors wear a “ miniver ” hood. 

* Where not otherwise stated, the hood is of silk. 


St Andrews,'^DJI„ violet silk or cloth, lined white satin ; B.D., 
violet silk or cloth, lined white satin, edged white fur ; LL.D., 
scarlet silk or cloth, lined white satin ; LL.B., scarlet sUk or cloth, 
lined white satin, edged white fur ; M.D., crimson silk or cloth, 
lined white satin ; M.B., crimson silk or cloth, lined wliite satin, 
edged white fur ; Mus.D., cerulean blue silk or cloth, lined white 
satin ; Mus.B., cerulean blue, lined while satin, edged white fur; 
D.Sc., “ amaranth ” silk or cloth, lined white satin ; B^Sc., 
amaranth silk or cloth, lined white satin, edged white fur ; M*A., 
black, lined red. 

Victoria University. — LL.D., gold velvet or satin, lined light gold ; 
LL.B., black, bordered violet ; M.D., gold velvet or satin, lined light 
gold ; M.B., black, bordered red ; Litt.D., gold velvet or satin, 
lined light gold ; D.Sc., gold velvet or satin, lined light gold ; B.Sc., 
black, bordered pale rctl ; M.A., black, lined pale blue ; B.A., 
black, bordered pale blue. 

University of Wales and Lampeter. — B.D. (Lampeter), black, lined 
violet, bordered white ; B.A., black, bordered blue and green shot. 

2. Australia 

Sydney, — B.A., black stuff, edged white fur ; M.A., black, lined 
blue ; LL.B., black, liordered blue ; LL.D., scarlet cloth, lined blue ; 
B.Sc., black stuff, bortlered amber ; D.Sc., scarlet cloth, lined amber ; 
B.E. (Engineering), black stuff, bordered light maroon ; M.E., 
black, lined light maroon ; M.B., black, bordered purple; M.C., 
black, lined French grey ; M.D., scarlet clotli, lined purple. 

Adelaide, — B.A., black, lined grey ; M.A., black, lined dark 
grey ; LL.B., black, lined blue ; LL.D., dark blue, lined light blue ; 
B.Sc., black, lined yellow ; D.Sc., dark yellow, lined light yellow ; 
M.B., black, lined rose; M.C. (Surgery), blaek, lined dark rose; 
M.D., dark rose, lined light rose ; Mas. 13 . , black, lined green ; 
Mus.D.. dark green, lined light green. 

Melbourne. — B.A., black, lined dark blue ; M..A., black, lined 
violet; Litt.D., black, lined dark bine; LL.B., black, lined white 
fur ; LL.M., black cloth, edged retl silk, lined while ; LL.D., black, 
lined white ; B.Sc., black, lined moss-green, edged wliite fur ; 
M.Sc., black, lined moss-green ; D.Sc., scarlet cloth, lined moss- 
green; B.E. (Engineering), black, lined light blue; M.E., black, lined 
yellow ; M.B., black, lined white; M.t‘. (Surgery), black, line<i dark 
amber ; M.D., black, lined crimson ; Mus.B., black, lined lavender, 
edged white fur ; Mus.D., black, lined lavender. 

New Zealand. — B.A., black, lined pink, edged white fur ; M.A., 
black, lined pink ; LL.B., black, lined blue, edged white fur ; 
LL.D., black, lined light blue ; B.Sc., black, lined dark blue, edged 
white fur ; D.Sc., black, lined dark blue ; M.B., black, lined mauve, 
edged white fur ; M.D., black, lined mauve ; Mus.B., black, lined 
while, edged white fur ; Mus.D., black, lined white. 

3. Canada 

These follow the British model, with the exception of Laval, 
Quebec, which grants the same clegrt?es as the University of France, 
the distinctive mark of which is the scarf. 

Dalhnusic {N.S.). — B.A., black stuff, lined white fur; M.A., 
black stuff, lined crimson ; B.L. (Letters), black stuff, lined white, 
bordered light blue ; M.L., black stuff, lined light blue ; LL.B., 
black, lined white, bordcfred gold ; LL.D., black, lined purple ; 
B.Sc., black stuff, lined white silk, bordered crimson ; M.Sc., black 
stuff, lined crimson ; B.E. (Engineering), black stuff, lined white 
silk, bordered purple ; M.C., scarlet cloth, bordered white ; 

M.D., scarlet silk, bordered white; Mus.B., black stuff, lined white, 
bordered lavender. 

Fredericton {N,D.). — B.A., black stuff, edged white fur; M.A., 
black, lined blue ; B.C.L., black, lined blue silk, edged white fur ; 
D.C.L., scarlet cloth, lined pink. 

McGill {Montreal).'--B,\,. black stuff, edged white fur ; M.A., 
black, lined blue ; Litt.D. (Literature), scarlet cloth, lined pale 
blue ; B.C.L., black, lined French grey, edged white fur ; D.C.L., 
scarlet cloth, lined French grey ; B.Sc., black, lined yellow, edged 
white fur ; M.Sc., black, lined yellow ; D.Sc., scarlet cloth, lined 
yellow ; M.B,, black, lined dark blue ; M.D., scarlet cloth, lined dark 
blue ; D.V.S. (Doctor of Veterinary Science), scarlet cloth, lined 
fawn. 

Toronto, — D.D. (Trinity College), scarlet cloth, lined black ; 
B.D. (Trinity College), black, unlined ; B.A., black stuff, edged 
white fur ; M.A.. black, lined crimson ; LL.B., blue, lined white 
fur ; LL.D., scarlet cloth, lined pink ; M.B., blue, lined white fur ; 
M.D., scarlet cloth, lined pink. 

Windsor {N.S.). — B.A,, black stuff, edged white fur ; M.A., blacky 
lined crimson; B.C.L., blue, edged white fur; D.C.L., scarlet 
cloth, lined pink. 

4. India 

These follow the British model, but also give Oriental degrees, 
the distinctive mark of which is a sash. They also grant the degree 
of Licentiate in certain subjects, which ha.s a hood. 

Allahabad. — B.A.. black, bordered amber ; M.A., black, lined 
amber ; LL.B., black, lined blue ; LL.D., pale blue. 

Bombay. — B.A., black stuff, bordered garter blue; M.A., garter 
blue, lined same ; LL.B., black, bordered scarlet cloth ; B.Sc., 



780 UNIVERSITY COURTS— UNTER WALDEN 


black stuff, bordered garter blue ; L.C.E. (Engineering), black stuff, 
bordered brown ; M.E., brown, lined garter blue ; L.M. and S. 
(Medicine and Surgery), black stuff, bordered crimson ; M.D., 
crimson, lined garter blue ; L.Ag. (Agriculture), black stuff, 
bordered green. 

Calcutta. — B.A., black, bordered dark blue; M.A., black, lined 
blue ; LL.li., black, bordered green ; LL.D., scarlet, lined white 
satin ; B.Sc., black, bordered light blue ; B.E., black, bordered 
orange ; M.E., black, lined green ; M.B., black, bordered scarlet ; 
M.D., black, lined scarlet. 

Madras.— B. A., black, bordered crimson ; M.A., black, lined 
crimson; lX.B., black, lined purple; M.L., purple silk; LL.D., 
scarlet silk ; B.E., black, lined orange ; M.B., black, lined light 
blue ; L.M. and S.. black, lined light blue ; M.C., black, lined light 
blue ; M.D., scarlet cloth, lined light blue ; L.San.Sc. (Sanitary 
Science), black, bordered terra-cotta ; L.T. (Teaching), black, lined 
gold. 

Punjab. — B.A., purple, lined yellow; M.A., purple, lined claret ; 
Litt.D., purple, lineci scarlet ; LL.B., white, lined blue ; LL.D., 
scarlet silk ; M.B., purple, lined purple cloth ; M.D., purple, lined 
purple. 

5. South Africa 

Cape of Good Hope. — B.A., black, bordered orange -brown ; 
M.A., black, lined orange-brown, bordered black ; Litt.D., orange- 
brown, lined white, bordered black; LL.B., black, bordered red; 
LL.D., red, lined white, bordered black ; B.Sc., black, bordered 
green; M.Sc., green, bordered black; D.Sc., green, lined white, 
bordered black ; M.B,, black, bordered blue ; M.D., blue, lined 
white, bordered black ; Mus.B., black, bordered purple ; Mus.M., 
purple, bordered black ; Mus.D., purple, lined white, bordered black. 

6. United States 

The American universities have adopted a uniform system, 
according to which the length and shape of the hood indicate the 
degree (bachelor, master, doctor), the silk lining displays the official 
colours of the university or college granting the degree (r.g. crimson 
for Harvard, blue for Yale, orange and black for Princeton, light 
blue and white for Columbia, royal purple and white for Cornell 
and red and blue for Pennsylvania), while the velvet trimming 
indicates the faculty or department. Thus the trimming for arts 
and letters is white, for theology scarlet, laws purple, philosophy 
blue, science gold-yellow, fine arts brown, medicine green, music 
pink, pharmacy olives, dentistry lilac, forestry russet, veterinary 
science grey and library science lemon. It is also usual in America 
for a graduate of a German university to wear a hood lined with the 
colours of the university charged with a trichevron of the German 
colours, black, white and red. 

UNIVERSITY COURTS, in the English universities of Oxford 
and Cambridge, courts of inferior jurisdiction, administering 
principles of justice originally founded on the canon and civil 
law, but now defined and limited by the common law (see par- 
ticularly Ginnett v. Whittingham, 1886, 16 Q.B.D. 769). 

At Oxford the judge of the chancellor’s court is the vice- 
chancellor, who is his deputy or assessor ; the court has had 
since 1244 civil jurisdiction, to the exclusion of the king’s 
courts, in all matters and suits wherein a scholar or privileged 
person of the university is one of the parties, except in actions 
relating to freehold. It had also, from 1290 downwards, juris- 
diction of all injuries and trespasses against the peace, mayhem 
and felony excepted, but since the Summary Jurisdiction Acts 
this is possibly no longer exercisable, but the chancellor, vice- 
chancellor and the vice-chancellor’s deputy are justices of the 
peace for Oxford, Oxfordshire and Berkshire, where scholars 
are concerned, and exercise this jurisdiction under the Summary 
Jurisdiction Acts. By the Oxford University Act 1854 the 
vice-chancellor’s court now administers the common and 
statute law of the realm. 

The criminal jurisdiction of Cambridge University in cases 
where any person not a member of the university is a party 
has ceased, and its jurisdiction over light women, which was 
founded on a charter and statute of Elizabeth, was taken 
away in 1894 by a private act of that year (c. 60), and an act 
of 6 Geo. IV. c. 97, dealing with them and applicable till then 
only to Oxford University .was extended to Cambridge University, 
Previous to 1891, women of light character, who had been con- 
victed of consorting with or soliciting members of the university 
in statu pupillari, were detained in a house of correction called 
the spinning house, but in that year a conviction was held bad 
{ex parte Hopkins, 1891, 61 L.J.Q.B. 240 ; see also, however, 
Kemp V. Nevill, 1861, 10 C.B.N.S. 523). 


UNNA, a town of Germany, in the Prussian province of West- 
phalia, 15 m. by rail E. of Dortmund, on the line to Hamm. 
Pop. (1905) 16,324. It has two Roman Catholic and two 
Protestant churches, a synagogue and several schools. Its 
chief industries are iron foundries, machine shops, salt works 
and breweries — other articles of manufacture being bricks and 
cement. In the middle ages Unna formed part of the electorate 
of Cologne. It received municipal rights in 1256 and was a 
member of the Hanseatic League. 

UNTERWALDENy one of the cantons of central Switzerland, 
extends to the south of the lake of Lucerne, 14 sq. m. of which 
arc included within the canton (13 being in Nidwalden). It is 
composed of two valleys, through which run two streams, both 
called Aa, and both flowing into the lake of Lucerne. The 
more westerly of these glens is called Obwaldcn, and the more 
easterly Nidwalden. These names really come from the 13th 
century expression for the inhabitants, homines intramontani 
(men dwelling in the mountains), whether of vallis superioris 
(of the upper valley) or vallis inferioris (of the lower 
valley). But in the 14th century the relative position of the 
two valleys is defined as upper ” and ** lower ” with reference 
to the great Kerns forest (stretching between Stans and Kerns), 
and hence is derived the historically inaccurate name of 
“ Forest cantons,” now so well known. The total area of the 
canton is 295*4 sq, m. (Obwalden has 183*2 and Nidwalden 
112* I, though it must be borne in mind that the upper portion 
of what should be the territory of Nidwalden is, as regards 
the Blacken Alp, in Uri, while the Engclbcrg region is in 
Obwalden). Of this area 238*2 sq. m. (154*1 in Obwalden and 
84*1 in Nidwalden) are classed as “ productive,” forests covering 
73*8 sq. m. (47 in Obwaldcn and 26*8 in Nidwalden), while of 
the rest glaciers occupy 5*2 sq. m. (3*9 in Obwalden and 1*3 
in Nidwalden), the highest point in the canton being the Titlis 
(10,627 ^L) situated in the Obwalden half. The small lake.s 
of Sarnen and of Lungern are wholly situated in Obwalden. 
Obwalden, as including the Engclbcrg region, is far more 
mountainous than Nidwalden, which is rather hilly than 
mountainous. The inhabitants in both cases are mainly devoted 
to pastoral and, in a lesser degree, to agricultural pursuits. 
In Obwaldcn there are 290 ** alps,” or mountain pastures, 
capable of supporting 13,399 cows, and of an estimated capital 
value of 5474,400 fr. : the figures for Nidwalden are respec- 
tively 166, 5207 and 3,899,900. In 1900 the total popula- 
tion of the canton was 28,330 (15,260 in Obwalden and 
13,070 in Nidwalden), of whom all but the most insignificant 
proportion were German-speaking and Romanists. Till 1814 
the canton was in the diocese of Constance, but since then it is 
practically administered by the bishop of Coirc, though legally 
included in no diocese. The capital of Obwalden is Sarnen 
{q.v.), and of Nidwalden Stans {q.v.). The other most con- 
siderable villages are all in Obwalden — Kerns (2392 inhab.), 
Engelberg (1973 inhab.) and Lungern (1828 inhab.). The 
canton is traversed by the Briinig railway line from Hcrgiswil 
(in Nidwalden) to the top of the pass (20 m.), but most of the 
electric line from Stansstad to Engelberg (14 m.) is in Nidwalden. 
The mountain lines up Pilatus (Obwalden), the Stanserhom, 
and to the Biirgcnstock (both in Nidwalden) are also in the 
canton. Each half forms a single administrative district, and 
has its own independent local institutions, while in Obwalden 
there are 7 c mmunes and in Nidwalden ii. In each the 
supreme legislative authority is the ” Landsgemeinde*^ or 
primitive democratic assembly (meeting in both cases on the 
last Sunday in April), composed of all male citizens of 20 
(Obwalden) or 18 (Nidwalden) years of age. In both cases the 
Landsgemeinde elects the executive for thjcc years (Nidwalden) 
or four years (Obwalden), while it is composed of ii (Nidwalden) 
or 7 (Obwalden) members, out of whom the Landsgemeinde 
elects annually the chief officials. In each half there is also a 
sort of ** standing committee ” (the Landrath, Nidwalden, or 
Kantensrath, Obwalden), which drafts measures to be submitted 
to the Landsgemeinde, supervises the cantonal administration, 
and is empowered to spend sums below a certain amount. In 
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each case the Landrat is composed of the members of the 
executive, plus a certain number of members elected in each 
“ commune,” in the proportion of i member to every 250 
inhabitants, or fraction over 125 (so Nidwalden, which allows 
them to hold office for six years), or i member to every 200 
inhabitants (Obwalden, which allows them to hold office for 
four years). These Landsgenmnden are of immemorial antiquity, 
while the other constitutional details are settled by the con- 
stitution of 1877 in Nidwalden, and by that of 1902 in Obwalden. 
In each half the single member of the Federal Stdnderai is 
elected by the Landsgemeinde^ while the single member enjoyed 
by each in the Federal Nationalrat is chosen by a popular 
vote, but not by the Landsgemeinde, The people of the canton 
have always been very pious and religious. In the church of 
Sachseln (near Samen) still lie the bones of the holy hermit, 
Nicholas von der Fliie, fondly known as “ Bruder Klaus ” 
(1417-1487), while at Samen there are several convents, though 
the most famous of all the monasteries in the canton, the great 
Benedictine house of Engelberg (founded about 1120), is situated 
at the head of the Nidwalden valley, though politically in 
Obwalden. At the lower end of the Nidwaldejj'* valley is Stans, 
the home of the Winkelried family (q.v.). 

It is very remarkable that in both valleys the old ” comm<^^n 
lands ” arc still in the hands of the old gilds, and ** communes ” 
consist of natives, not merely residents, though in Obwalden 
these contribute to the expenses of the new political com- 
munes ” of residents, while in Nidwalden the latter have to 
raise special taxes. In Engelberg (which still retains some 
independence) the poor are greatly favoured in the division of 
the common lands and their proceeds, and unmarried persons 
(or widowers and widows) receive only half the share of those 
who are married. 

Historically, both Obwalden (save a small bit in the Aargau) 
and Nidwalden were included in the Zurichgau. In both 
there were many great landowners (specially the abbey of 
Murbach and the Habsburgs) and few free men ; while the 
fact that the Habsburgs were counts of the Aargau and the 
Zurichgau further delayed the development of political freedom. 
Both took part in the risings of 1245-47, and in 1247 Samen 
was threatened by the pope with excommunication for opposing 
its hereditary lord, the count of Habsburg. The alleged cruelties 
committed by the Habsburgs do not, however, appear in history 
till Justinger's Chronicle, 1420 (see Tell). On the 16th of 
April 1291, Rudolph the future emperor bought from Murbach 
all its estates in Unterwalden, and thus ruled this district as 
the chief landowner, as count and as emperor. On the ist of 
August 1291 Nidwalden (Obwalden is not named in the text 
of the document, though it is named on the seal appended 
to it) formed the “ Everlasting League ” with Uri and Schwyz 
(this being the first known case in which its common seal is 
used). In 1304 the two valleys were joined together under 
the same local deputy of the count, and in 1309 Henry VI 1 . 
confirmed to them all the liberties granted by his predecessor 
— though none is known to have been granted. However, 
this placed Unterwalden on an equal political footing with 
Uri and Schwyz ; and as such it took part (1315) in Morgarten 
fight (also driving back an invasion over the Briinig Pass) and 
in the renewal of the Everlasting League at Brunnen (1315), 
as well as at Sempach (1386) and in driving back the Gugler 
or English freebooters (1375). For physical reasons, it was 
difficult for Unterwalden to enlarge its territories. Yet in 
1368 it acquired Alpnach, and in 1378 Hergiswil. So too 
Obwalden shared with Uri in the conquest of the Val Leventina 
(1403) and in the purchase of Bellinzona (1419), as well as in 
the loss of both (1422). It was Nidwalden that, with Schwy’z 
and Uri, finally won (1500) and ruled (till 1798) Bellinzona, 
the Riviera, and the Val Blemio; while both shared in 
conquests of the Aargau (1415), the Thurgau (1460), and 
Locarno, &c. (1512), and in the temporary occupation of the 
Val d* Ossola (1410-14, 1416-22, 1425-26, 1512-15). In the 
Burgundian war Unterwalden, like the other Forest cantons, 
long hung back through jealousy of Bern, but came to the rescue 


I in time of need. In 1481 it was at Stans that the Confederates 
nearly broke up the League for various reasons, and it was 
only by the intervention then of the holy hermit Nicholas von 
der Flue (of Sachseln in Obwalden) that peace was restored, 
and the great Federal agreement known as the compact of Stans 
concluded. Like the other Forest cantons, Unterwalden clung 
to the old faith at the time of the Reformation, being a member 
of the ” Christlichc Vereinigung” (1529) and of the Golden 
League (1586). 

In 1798 Unterwalden resisted the Helvetic republic, but, 
having formed part of the short-lived Tellgau, became a district 
of the huge canton of the Waldstatten. Obwalden submitted 
at an early date, but Nidwalden, refusing to accept the oath 
of fidelity to the constitution mainly on religious grounds, 
rose in desperate revolt (September 1798), and was only put 
down by the arrival of 16,000 armed men and by the storming 
of Stans. In 1803 its independence as a canton was restored, 
but in 1815 Nidwalden refused to accept the new constitution, 
and Federal troops had to be employed to put down its resistance, 
the punishment inflicted being the transfer (1816) to Obwalden 
of the jurisdiction over the abbey lands of Engelberg (since 
1462 ** protected ” by the four Forest cantons), which in 1798 
had fallen to the lot of Obwald(?n and had passed in 1803 to 
Nidwalden. Since that time the history of Unterwalden has 
been like that of the other Forest cantons. It was a member 
of the ” League of Sarnen ” (1832), to oppose the reforming 
wishes of other cantons, and of the “ Sonderbund ” (1845) ; 
it was defeated in the war of 1847 ) it voted against the 
acceptance of the Federal constitution both in 1848 and in 1874, 

Authorities. — Beitriige s. Geschichie Nidwaldcns (Stans, from 
18X4); J. J. Blumer, Staat^» und Rechhgeschichte d, schweiz. Demo- 
kratien (3 vols., St Gall, 1850-59) ; J. Businger, Der Kanton Unter- 
Walden (St Gall, 183O) and Die Gcsclmhte des Volkts van Untcr- 
wnlden (3 vols., Lucerne, 1827-28) ; M. A. Cappeller, Pilati montis 
hhtoria (Basel, I7r)7) ; E. Etlin, Die Alpwirtschalt in Obwalden 
(Soleurc, 1903) ; H. Christ, Ob dem Kernwald (Basel, 1869) ; R. 
Uurrer, Die Kunst- und Architekturdenkmdler d. Vnlerwaldens (in 
course of publication since 1899); J. Gander, Die Alpwirtschaft 
im Kant, Nidwalden (Soknire. 1896) ; Geschichhfreund, from 1843 
(in vols. 49, 51-53, 55 and 57 the charters of Engelberg 1122-1428 
have been printed) ; Conrad Gesner, Descriptio montis fracH 
(Pilatus) (Zurich, 1555); A. Liitolf, Sagen, Brduche, Legendcn 
ans den Funf Orten (Lucerne, 1862) ; Ohwaldner Geschichtsblutier 
(Zurich, from 1901); W. Oechsli, Die Anfdnge d. schweiz, Eidffc- 
uossenschaft (Zi'irich, 1891); H. Ryffel, Die schweiz, f.andsgemetn- 
den (Zurich, 1903) ; J. Sowerby, The Forest Cantons of Switzerland 
(London, 1892). (W. A. B. C.) 

UNTON (or Umpton), SIR HENRY (c, i 557 'i 5 f/>), English 
diplomatist, was the second son of Sir Edward Unton, or Umpton 
(d. 1583), of Wadley, near Faringdon, Berkshire, his mother, 
Anne (d. 1588), being a daughter of Edward Seymour, duke 
of Somerset, the protector. Educated at Oriel College, Oxford, 
Unton became a member of parliament in 1584 and served with 
the English forces in the Netherlands in 1585 and 1586, being 
present at the skirmish of Zutphen. In 1586 he was knighted. 
In 1591, through the good offices of the earl of Essex, Unton was 
sent as ambassador to Henry IV. of France ; he became very 
friendly with this king and accompanied him on a campaign in 
Normandy before he was recalled to England in June 1592. 
Again securing a seat in parliament he lost for a short time the 
favour of Queen Elizabeth ; however, in 1593 he went again 
as ambassador to France. He died in the French camp at La 
F^re on the 23rd of March 1596, a collection of Latin verses 
being published in his memory at Oxford later in the year. 
This was edited by his chaplain, Robert Wright (1560-1643), 
afterwards bishop of Lichfield and Coventry. 

There is an interesting picture in the National Portrait Gallery re- 
presenting Union and various scenes in his life. Many of his official 
letters arc in the British Museum and in the Public Record Office, 
London. A collection of these was edited by Joseph Stevenson 
(1847), and some are printed in W. Murdiu's Burghley Papers (1759). 

UNYAMWEZI, a region of German East Africa, lying S. of 
Victoria Nyanza and E. of Lake Tanganyika. It is mentioned 
as early as the i6th century by the Portuguese and by Antonio 
Pigafetta, under the name Munemugi or “ Land of the Moon,” 
which is the exact equivalent of the name — Wu-nya-mwezi— by 
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which the land is known to its own people. It is part of the 
plateau between the two great rift-valleys of East Africa, is 
rich in woods and grass, and has many villages surrounded 
by well cultivated farms and gardens. The western portions, 
however, are somewhat swampy and unhealthy. The people 
of Unyamwezi, called Wanyamwezi, arc Bantu-negroes of 
medium size and negroid features, but with long noses and 
curly rather than woolly hair, suggestive of mixed blood. 
Dwelling on the main road from Bagamoyo to Tanganyika, the 
route by which J. H. Speke, Richard Burton, J. A. Grant, H. M. 
Stanley and others travelled, and having from early times had 
commercial relations with the Arabs, the Wanyamwezi arc 
more civilized than the neighbouring races. Th(?y practise 
tattooing, file or extract the upper incisor teeth, and load their 
legs and arms with brass wire rings. The men look after the 
flocks and poultry, while the women do the field-work. They 
often keep bees ; in some cases the hives arc inside the huts, 
and the bees form an efficient protection against intrudens. 
Inheritance is to the direct issue, not as is often the case among 
Negro races to the nephew. In some parts, one of twins Is 
always killed. On Stanley \s first visit in 1871, the Zanzibar 
Arabs were predominant in the country, but later ilie natives 
rose and, under Mirambo, who from a common porter rose to be 
a conquering chief — earning for himself the title of the Black 
Bonaparte ” — a Negro kingdom was formed. Since 1890 the 
country has been under German control and the power of the 
native chiefs greatly curtailed. As a people the Wanyamwezi 
are extremely vigorous and have shown great capacity for ex- 
pansion, being energetic and enterprising. 

See H. Brocle, Tippoo Tib : the Story of his Career in Central 
Africa (1907) ; Sir H. H. Johnston, The Uganda Protectorate 
(1902) ; Sir Charles Eliot, The East Africa Protectorate (1905). 

UNYORO, called by its people Bunyoro, a country of east 
central Africa lying N.W. of the kingdom of Buganda (Uganda) 
and bounded E. and N. by the Victoria Nile. On the west, 
Unyoro includes nearly all the eastern shores of Albert Nyanza 
and a strip of territory — incorporated in Belgian Congo in 1910 — 
west of that lake. In 1896 a British protectorate was established 
over Unyoro, which now forms the S.W. part of the northern 
rovince of the Uganda Protectorate. The limits of Unyoro 
avc varied according to the strength of its rulers ; during 
the 19th century the states of Bunyoro and Buganda appear to 
have been rivals for the ovcrlordship of the region between 
the Bahr-el-Jebel and the great lakes. The Banyoro (as its | 
people call themselves) had a certain degree of civilization 
and were skilled in iron-work, pottery and wood-work. The 
ruling class is of Hima stock, the Bahima possessing large 
herds of cattle. The first Europeans to enter the country 
were J. H. Speke and J. A. Grant, who spent part of 1862 ♦here, 
the king, Kamurasi, putting many obstacles in the way of the 
travellers continuing their journey down the Nile. Its next 
white visitors were Sir Samuel and Lady Baker, who in 1864 
discovered the Albert Nyanza. At thi.s time ivory and slave 
traders, nominally Egyptian subjects, penetrated as far south 
as Unyoro, and a few years later (1870-74) Baker, as governor- 
general of the Equatorial Provinces, extended Egyptian influ- 
ence over the country and placed a garrison at Fbweira on the 
Victoria Nile. He formally annexed Unyoro to the Egyptian 
dominions at Masindi on the 14th of May 1872. General 
Gordon, who succeeded Baker, established posts at Masindi and 
Mruli. With King Kabarega, a son of Kamurasi, the Egyptians 
had many encounters. E^ptian authority ceased altogether 
with the withdrawal of Emin Pasha in 1888, but not long after- 
wards British influence began to be felt in the country. Kabarega 
in 1891 found himself in conflict with Captain F. D. Lugard, 
who entered Unyoro from the south. From this point the history 
pi Unyoro is traced in the article Uganda. It need only be 
«ted here that in 1899 Kabarega was captured by the British 
deported to the Seychelles, and that one of his sons (Yo.sia, 
itiiinor) was subsequently recognized as chief in his place, though 
with very restricted powers, the province being virtually ad- 
minister^ directly by th^'l^itish government. 

A 


Unyoro has played rather an important role in the past 
(unwritten) history of Equatorial Africa as being the region 
from which the ancient Gala (Hamitic) aristocracy, coming 
from Nileiand, penetrated the forests of Bantu Africa, bringing 
with them the Neolithic civilization, the use of metals, and the 
keeping of cattle. Unyoro, though not a large country, is in 
many wa3^s remarkable. It is thought to contain gold in the 
north and north-east. In the west and south-west are the 
vast primeval forests of Budonga and Bugoma, containing 
large chimpanzees and a peculiar sub-species of straight-tusked 
elephants (only found in Unyoro). 

See the works of Speke, Grant and Baker ; also Colonel Gordon in 
Central Africa (4th ed., 1885); J. F. Cunningham’s Uganda and 
its Peoples (1905) ; and Winston Churchiirs My African Journey 
(1908). (H. H. J.) 

UPAS) a Javanese word meaning poison, and specially 
applied to the poison derived from the gum of the anchar tree 
(Ami arts ioxtearia), a member of the fig-family (Moraceae), 
and a native of the Sunda Islands, which was commonly used to 
envenom the darts of the natives. The name of tlie upas tree 
has become famous from the mendacious account (professedly 
by one Foersch, who was a surgeon at Samarang in 1773) 
published in the London Magazine, December 1783, and popu- 
larized by Erasmus Darwin in “ Loves of the Plants ” (Botanic 
Garden, pt. ii.). The tree was said to destroy all animal life 
within a radius of 15 m. or more. The poison was fetched by 
condemned malefactors, of whom scarcely two out of twenty 
returned. All this is pure fable, and in good part not even 
traditional fable, but mere invention. The milky juice of the 
tree contains an active principle named antiarin, which has been 
recommended as a cardiac stimulant. It is without any pro- 
perties, however, that entitle it to clinical employment. The 
tree is described as one of the largest in the forests of J ava, the 
straight cylindrical stem rising without a brancth to the height of 
60 to 80 ft. It has a whitish bark and on being wounded yields 
plentifully the milky juice from which the poison is prepared. 

For a full account of the tree, see Hcnnelt and Brown, Plantae 
Javanicae rariores, p. 52 (1838). 

UPHOLSTERER, in modern usage, a tradesman who supplies 
coverings, cushions, padding and stuffing for chairs, sofas or 
beds, or who repairs the same, and more generally one who also 
provides carpets, curtains and household furniture. The word 
first appears as ** upholder,’* then as “ upholdster ” or “ up- 
holster,” and finally with repetition of -cr, as in “ poulterer,” 
” upholsterer.” The first meaning seems to have been a broker 
or dealer in small wares. Probably the name was given to a 
broker who sold such goods by auction, holding them up to 
public view as is the manner of auction-rooms. 

UPPER SIND FRONTIER, a district of British India, in the 
Sind province of Bombay, with administrative headquarters at 
Jacobabad. Area, 2621 sq. m. In the north-cast the country 
is hilly ; the remainder consists of a narrow strip of level plain, 
one half being covered with jungle and subject to inundation, 
from which it is protected by artificial embankments. The land 
is watered by canals from the Indus, of which the chief are the 
Begari and Desert canals. The district contains several thriving 
timber plantations. The climate is remarkable for its dryness 
and for its extraordinary variations of temperature. The 
annual rainfall at Jacobabad averages less than 5 in. In 1901 
the population was 232,045, showing an increase of no less than 
33 % the decade, chiefly due to immigration from Baluchistan. 
The principal crops are millets, oil-seeds, pulses, wheat and rice. 
The internal trade is principally in grain, the greater part of 
which is sent to the sea-board ; the transit trade from Central 
Asia into Sind crosses the district, bringing wool and woollen 
goods, fruits, carpets and horses. The district is crossed by 
the Quetta branch of the North-Western railway. The wild 
Baluchi inhabitants were pacified by General John Jacob 
between 1847 and his death in 1858. 

UPPINGHAM, a market town of Rutland, England, 98 m. 
N.N.E, of London, on a branch of the London & North- 
Western railway. Pop. (1901) 2588. The church of St Peter 
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and St Paul has Decorated portions m the nave^ tower and spire. 
The pulpit is of the 17th century. Jeremy Taylor was rector 
here at the outbreak of the Civil War. The principal institu- 
tion of Uppingham is the school. It is coeval with the grammar 
school of Oakham (1584), and had the same founder, Robert 
Johnson, archdeacon of Leicester. It rose in the last half of 
the 19th century to a place of distinction among English public 
schools, owing to the exertions of its headmaster (1853-77), the 
Rev. Edward Thring. A new group of school-buildings, with 
chapel, was erected in 1863 from the designs of G. E. Street. 
New (Tercentenary) class-rooms were opened in 1890, and a 
memorial chapel, containing a statue of Edward Thring, by 
T. Brock, R.A., was erected in 1891. The Victoria Building, 
containing museum, laboratory and lecture theatre, was opened 
in 1897, Tlie quadrangle is by T, G. Jackson, R.A., and over 
the gateway is a statue of the founder, by G. J. Frampton, R.A. 
The school contains about 450 boys. There are general ex- 
hibitions to the universities, and also several, in which scholars 
of this school and Oakham school have preference, at St John’s, 
Clare, Emmanuel and Sidney Sussex colleges, Cambridge. The 
town of Uppingham has some agricultural trade. 

UPSALA, or Uppsala, a city of Sweden, tlxe seat of a university 
and of the archbishop of Sweden, chief town of the district 
{Idn) of Upsala, 41 m. N. of Stockholm by the Northern rail- 
way. Pop. (1900) 22,855. It has water-communication with 
Stockholm by the river Fyris and the northward arm of Lake 
M^r, into which it flows. The older part of the city lies on 
its sloping west bank, the cathedral and castle occupying 
dominating heights, with the university buildings bebw. West 
and south is a girdle of gardens. The new town occupies the 
flat east bank, and the whole is set in a fertile plain. 

The university, the chief and oldest in Sweden, was founded 
in 1477 by Archbishop Jakob Ulfsson. The university build- 
ing, completed in 1887, lies west of the cathedral. It has a 
fine vestibule with galleries, lit from a cupola, a senate-hall, 
rooms for the governing body, and lecture rooms. The whole 
is very richly adorned. The library building was erected in 
1819-41. It is on the site of the Academia Carolina, founded 
by Charles IX,, and is kntxwn in consequence as Carolina Redi- 
viva. Since 1707 the library has had the right of receiving a 
copy of every work printed in Sweden, and its MS. collec'rion 
is also large and valuable. Among the MSS. is the famous 
Codex Argenteus (6th century), a translation of the Gospels in 
the Gothic of Bishop Ulfilas (4th century). Other univer- 
sity institutions are the chemical laboratory, the chemical, 
physical and pathological institutes, the anatomy house, 
and the collection of Northern antiquities. The last is situ- 
ated in the old botanic garden, where Rudbeck and Linnaeus 
worked, and Linnaeus had his residence. The new botanic 
garden, W. of the castle hill, was given by Gu.stavus III. in 1787. 
The astronomical observatory was founded in 1730, thou^i 
there was a professorial chair in the preceding century. The 
Victoria Museum contains Egyptian antiquities,., The Royal 
Society of Sciences, founded in 1710 by Archbiabofig^^itlit^^Jien- 
zclius, occupies a house of its own and has a 
Amonjg other learned societies in the university arc this ReySl!' 
Association for Literary Science, and the Society for Swedish 
Literature. The annu^ expenditure of the university anu)unt5 
to about £56,000, a large proportion of which is covered by a 
grant from parliament. The revenue of the university itself, 
however, amounts to about £25,000, a considerable part of 
which is still drawn from the property with which Gustavus 
Adolphus endowed it in 1624 from his private estates, amount- 
ing to 360 farms. There are about sixty professors, and a 
large number of assistants, lecturers and docents. The number 
of students is from 1500 to 2000, but it fluctuates considerably ; 
the average in 1886-^ was 1825. Every student must belong 
to a “ nation ” {Umdskap), of which there arc thirteen, each 
comprising mainly students from a particular part of the 
country. Each nation has generally its own club-house and 
fund. There are also societies for special branches of study, 
athletics and music, especially singii^, for which the students 


have a deservedly high reputation. A cap of white velvet 
with a black border is worn by the students. 

The cathedral stands nobly above the town ; its tall western 
towers with their modern copper-sheathed spires are visible 
for many miles. It is of .simple form, consisting of a nave 
with aisles and flanking chapels, short transepts, and choir 
with ambulatory and chapels and an apsidal eastern end. It is 
French in style (the first architect was a Frenchman, fitienne 
de Bonneuil) modified by the use of brick as building material. 
Ornamentation is thus slight except at the southern portal. 
The church was building from 1287 to 1435. It suffered from 
several fires, and a thorough restoration was completed in 
1893. The easternmost chapel is the fine mausoleum of 
Gustavus Vasa. The castle was founded in 1548 by Gustavus 1 . 
but was not finished till a century later, when it wrs often used 
as a royal residence. It was destroyed by fire in 1702, and is 
still in part ruined, but part is used as the offices of the govern- 
ment of the Idn and the residence of the governor. Apart from 
the cathedral and a few insignificant buildings, there are no 
other medieval remains. Among institutions may be mentioned 
the Ultuna Agricultural Institute, immediately south of the 
city. The industries are unimportant. 

The name of Upsala originally belonged to a place still called 
Old Upsala nearly 2 m. N. of the jirescnt city, lliis Upsala, 
mentioned as early as the 9th century, was famous throughout 
Scandinavia for its splendid heathen temple, which, gleaming 
with gold, made it the centre of the country, then divided into 
a great number of small kingdoms. I'hree huge grave mounds 
or barrows remain here. In the same place the first cathedral 
of the bishops of Upsala was also erected (c. 1100). On the 
destruction of this building by fire, the inconvenient situation 
caused the removal in 1273 of the archiepiscopal see to the 
present city, then called Ostra Aros,^ but within a short 
time it came to be generally called Ups^a. During the middle 
ages the catht^dral and the see of the archbishop made Upsala 
a kind of ecclesiastical capital. Here the kings crowned, 
after their election had taken place at the Mora Slones, 10 m. 
S.E. of Upsala. In 1567 Eric XIV. murdered in the castle five 
of the most eminent men of the kingdom, three of them belong- 
ing to the family of Sture. In 1 593 was held the great synod 
which marks the final victory of Protestantism in Sweden ; in 
the same year the university was restored by Charles IX. In the 
castle, Christina, daughter of Gustavus Adolphus, resigned her 
crown to Charles X. in 1654. In 1702 nearly the whole city, 
with the castle and the cathedral, was burnt down. Among the 
teachers of the university who have carried its name beyond 
the l>oundaries of their own ix)untry the following (besides 
Linnaeus) deserve to be mentioned ; Olof Rudbeck the elder, 
the author of the Ailantica (1630-1702) ; Torbern Bergman 
(1735-1784), the celebrated chemist ; and Erik Gustaf Geijer 
(1783-1847), the historian. 

UR» one of the most important of the early Babylonian 
cities, represented to-day by the ruin mounds called Mughair 
(Moghair), or, more properly, Muqayyar (Mukayyar), the 
pitched,” or “ pitch-built.” It lay 140 m. S.E. of Babylon 
N., 46® 5' E.), about 6 m. S. of the present bed of the 
Euphnites, half-way between that and the low, pebbly sand- 
stone hills which farm the border of the Syrian desert, and 
almost opposite the mouth of the Shatt-el-Hai, on the Sa’ade 
canal. It was the site of a famous temple, E-Nannar, house 
of Nannar,” and the chief seat in Babylonia of ^ worship of 
the moon-god, Nannar, later known as Sin (<^.v.»|^Inder the 
title Ur of the Chaldees, it is mentioned in the|®l)le as the 
original home of Abraham. It is worthy of notice that Haran, 
in upper Mesopotamia, whi|;|i also was a home of Abraham, was 
likewise a famous site of worship of the god Sin, and that the 
name of that god also appears in Mount Sinai, which was his- 
torically connected with the origin of the Hebrew nation 
and religion. While not equal, apparently, in antiquity, and 

1 The name first occurs in Snorro Sturluson in connexion with 
events of the year 1018; it signifies '' the mouth of the eastern 
river.** 
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certainly not in religious importance, to the cities of Nippur, 
Eridu and Erech, Ur, from a very early period, played a most 
important part politically and commercially. Lying at the 
junction of the Euphrates and Tigris, at the head of the Persian 
Gulf, it enjoyed very extensive water-communications with 
rich and important regions. Lying close to the Syrian desert, 
at a natural point of communication with Arabia, it was 
the centre of caravan communication with interior, southern 
and western Arabia. In the Sumerian period, antedating the 
time of Sargon, about or before 3000 b.c., we find Ur exercising 
hegemony in Babylonia under a king whose name is read 
Lugal-Kigub-Nidudu. Comparatively early, however, it be- 
came a centre of Semitic influence and power, and immediately 
after the time of the Sargonids it comes to the front, under 
King Ur-Gur, or Ur-Engur, the great builder of ziggurais (stage- 
towers) in the ancient Babylonian cities, as mistress of both 
northern and southern Babylonia, and even seems to have 
exacted tribute from countries as far remote as southern Syria. 
With relatively brief intervals, during which Erech and Isin 
come to the fore, Ur held the hegemony in Babylonia until or 
shortly before the Elamite invasion, when Larsa became the 
seat of authority. After the period of the Elamite dominion 
and the establishment of the empire of Babylon, under Kharn- 
murabi, about or shortly after 2000 b.c., Ur lost its political 
independence and, to a considerable extent, its political im- 
portance. The gradual filling up of the Persian Gulf had 
probably also begun to interfere with its trade supremacy. 
It continued, however, to be a place of religious and literary 
importance until the close of the Babylonian period. The 
ruins of the ancient site were partly excavated by Loftus and 
Taylor in 1854, They are egg-shaped, with the sharper end 
towards the north-west, somewhat elevated above the sur- 
rounding country, which is liable to be inundated by the 
Euphrates, and encircled by a wall 2946 yards in circumference, 
with a length of 1056 and a greatest breadth of 825 yds. The 
principal ruin is the temple of E-Nannar, in the north-western 
part of the mounds. This was surrounded by a low outer wall, 
within which rose a platform, about 20 ft. in height, on which 
stood a two-storeyed ziggurat, or stage-tower, a right-angled 
parallelogram in shape, the long sides towards the north-east 
and south-west. The lower stage measured 198 ft. in length 
by 133 ft. in breadth, and is still standing to the height of 27 ft. 
The second storey was 14 ft. in height and measured 119 by 
75 ft. The ascent to the first storey was by a stairway 8 ft. 
broad, on the north-east side. Access to the summit of the 
second storey was had on the same side, either by an inclined 
plane or a broad stairway — it is not clear wh ch— extending, j 
apparently, the whole length of that stage. Ruins on the 
summit show that there was a chamber on top, apparently of 
a very ornamental character, like that at Eridu. The bricks of 
the lower stage are laid in bitumen, and bear the inscription of | 
Ur-Gur. The bricks of the upper stage are laid in mortar, and i 
clay cylinders found in the four corners of this stage bore an 
inscription of Nabonidus, the last king of Babylon (639 B.c.), 
closing with a prayer for his son Belshar-uzur (Bel-sarra-Uzur), ,| 
the Belshazzar of the book of Daniel. Between these tnro^^ 
tremes were found evidences of restorations by Ishme^agan 
of Isin and Gimil-Sin of Ur, somewhere towards the middle of 
the 3rd millennium b.c., and of Kuri-galzu, a Cossaean (Kassite) 
king of Babylon, of the 14th centur)^ B.c. Nebuchadrezzar 
also clainM^ to have rebuilt this temple. Taylor further ex- 
cavated il|S^teresting Babylonian building, not far from the 
temple, slMJ part of an ancient Babylonian necropolis. All 
about the city he found abundant remains of burials of later 
periods. Apparently, in the laterllimes, owing to its sanctity, 
Ur became a favourite place of sepulture, so that after it had 
ceased to be inhabited it still continued to be used as a necropolis. 
The great quAntity of pitch used in the construction of these 
ruins, which to given them the name by which they are to-day 
known amoi^ the Arabs, is evidence of a peculiarly close relation 
with some^^pitch-producing ^ neighbourhood, presumably Hit, 
which la^llt the head of the Sa'ade canal on which Ur was 


located. Largo piles of slab and scoria, in the neighbourhood 
of Ur, show, apparently, that the pitch was also used for manu- 
facturing purposes, and that Ur was a manufacturing as well as 
a commercial city. Since Taylor^s time Mughair has been visited 
by numerous travellers, almost all of whom have found ancient 
Babylonian remains, inscribed stones and the like, lying upon 
the surface. The site is rich in remains, and is relatively easy 
to explore. 

See J. E. Taylor, Journal of the Uoyal Asiatic Society (1855), 
vol. XV.; W. K. Loftus, Chaldaea and Susiana (1857); John P. 
Peters, Nipf>ur (1897) J H. V. Hilprecht, Excavations in Assyria 
and Babylonia {1^0^). (J. P. Pe.) 

URAL-ALTAIC, the general term for a group of lan^ages 
(also called Turanian, Finno-Tatar, &c.) constituting a primary 
linguistic family of the eastern hemisphere. Its subgroups 
are Turkish, Finno-Ugrian, Mongol and Manchu. Philologists 
have differentiated various forms of the languages into numerous 
subdivisions ; and considerable obscurity rests on the relation- 
ship which such languages as Japanese or ancient Accadian and 
Etruscan bear to the subgroups already named, which are dealt 
with in other articles. 

In its morphology Ural-Altaic belongs to the agglutinating 
order of speech, differing from other languages of this order 
chiefly in the exclusive use of suffixes attached to the unmodified 
root, and partly blended with it by the principle of progressive 
vowel harmony, in virtue of which the vowels of all the suffixes 
are assimilated to that of the root. Thus the typical formula is 
R + r + rh-r, &c., where R is the root, always placed first, and 
R, R, R . . . the successive postfixed relational elements, whose 
vowels conform by certain subtle laws of euphony to that of the 
root, which never changes. These suffixes differ also from 
the case and verbal endings of true inflecting languages (Aryan, 
Semitic) in their slighter fusion with the root, with which they 
are rather mechanically united (agglutinated) than chemically 
fused into a term in which root and relational element arc no 
longer separable. Hence it is that the roots, which in Aryan 
arc generally obscured, blurred, often even changed past the 
possibility of identification, in Ural-Altaic are always in evidence, 
unaffected by the addition of any number of formative particles, 
and controlling the whole formation of the word. For instance, 
the infinitive element mak of the Osmanli yaz-mak write 
becomes mek in sev-mek -io love (vowel harmony), and shifts 
its place in sev^ilmek^^to be loved (imperfect fusion with the 
root), while the root itself remains unchanged as to form and 
position in sev-ish-iUmek «= to be impelled to love, or in any other 
possible combination with suffixed elements. The facility with 
which particles are in this way tacked on produces an exuber- 
ance, especially of verbal forms, which in Osmanli, Finnish, 
Magyar, Tungus and Mordvinian may be said to run riot. This 
is particularly the case when the numerous modal forms become 
further complicated by incorporating the direct pronominal 
object, as in the Magyar »ar;a*=they await him, and the 
Mordvinian palasa^l embrace him. Thus arise endless verbal 
coro^M^fe^ reckoned in Turki at nearly 30,000, and past 
the Ugrian group. 

'^^Afiother marked peculiarity of the Ural-Altaic, at least as 
compared with the inflecting orders of speech, is weak subjec- 
tivity, the subject or agent being slightly, the object of the 
action strongly accentuated, so that “ it was done by him ” 
becomes “ it was done with him, through him, or in his placc^* 
(apud eum). From this feature, which seems to be characteristic 
of all the branches, there follow some important consequences, 
such as a great preponderance of locative forms in the declension, 
—the nominative, and often even the possessive, being expressed 
by no special suffix. Hence also the object normally precedes 
the subject, while the idea of possession (to have) is almost 
everywhere replaced by that of being (to be), so that, even in 
the highly developed Osmanli, ** I have no money ** becomes 
“ money-to-me not-is ” {Akchehim yokdiir). In fact the verb is 
not clearly differentiated from the noun, so that the conjugation 
is mainly participial, being effected by agglutinating pronominal, 
modal, temporal, negative, passive, causative, reciprocal, 
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reflexive and other sufiixes to noi^al roots or gerunds ; I write = 
writing-to-me-is. Owing to this confusion of noun and vcrb^ 
the same suffixes are readily attached indifferently to both, as in 
the Osmanli ;d»*soul, souls, and ydzdr-he will write, 

ydzdr4er^ they will write. So also, by assimilation, the Yakut 
kbtbrdor kbtbllbr birds fly (from root ifeZi/ « flying), where 
kbtbl stands for hbtbr, and dor for /or, the Osmanli /«r, or suffix 
of plurality. 

But, notwithstanding this wealth of nominal or verbal 
forms, there is a ^reat dearth of general relational elements, 
such as the relative pronoun, grammatical gender, degrees 
of comparison, conjunctions and even postpositions. Byrne^s 
remark, made in reference to Tungus, that there is a great 
scarcity of elements of relation, very few conjunctions, and no 
true postpositions, except those which are given in the declension 
of the noun,” ^ is mainly true of the whole family, in which 
nouns constantly do duty for formative suffixes. Thus nearly 
all the Ostiak postpositions are nouns which take the possessive 
suffix and govern other nouns in the genitive, precisely as in the 
Hindi: ddml-kl-fardf (men) gay5“man-of-direction (in) I went 
“ I went towards the man, where the so-called postposition fdrd/, 
being a feminine noun - direction, requires the preceding posses- 
sive particle to be also feminine (kJ for ke). 

As there are thus only two classes of words — the roots, 
which always remain roots, and the suffixes, which always 
remain suffixes — it follows that there can be no true com- 
position or word-building, but only derivation. Even the 
numerous Magyar nominal and adjectival compounds are not true 
compounds, but merely two words in juxtaposition, unconnected 
by vowel harmony and liable to be separated in construc- 
tion by intervening particles. Thus in aran-sinii -gold-coloMV 
= golden, the first part aran receives the particle of comparison, 
the second remaining unchanged, as if we were to say ** gold- 
er-colour ” for “more golden”; and = relative becomes 
a/a-m-/2-a«my relative, with intrusion of the pronominal m 
= my. 

But, while these salient features are common, or nearly 
common, to all, it is not to be supposed that the various groups 
otherwise present any very close uniformity of structure or 
vocabulary. Excluding the doubtful members, the relationship 
between the several branches is far less intimate than between 
the various divisions of the Semitic and even of the Aryan 
family, so that, great as is, for instance, the gap between English 
and Sanskrit, that between Lapp and Manchu is still greater. 

After the labours of Castr^n, Csink, Gabelent«, Schmidt, B6ht- 
lingk, Zenker, Almqvist, Radlov, Munkacsi-Berat and espscially 
Winkler, their genetic affinity can no longer be seriously doubted. 
But the order of their genetic descent from a presumed common 
organic Ural-Altaic language is a question presenting even greater 
diiftlculties than the analogous Aryan problem. The reason is, not 
only because these groups are spread over a far wider range, but 
because the dispersion from a common centre took place at a time 
when the organic speech was still in a very low state of development. 
Hence the various groups, starting with little more than a common 
first germ, sufficient, however, to give a uniform direction to their 
subsequent evolution, have largely diverged from each other 
during their independent development since the remotest prehis- 
toric times. Hence also, while the Aryan as now known to us 
represents a descending line^ of evolution from the synthetic to the 
analytic state, the Ural-Altaic represents on the contrary an upward 
CTowth, ranging from the crudest syntactical arrangements in 
Manchu to a highly agglutinating but not true inflecting state in 
Finnish.* No doubt Manchu also, like its congeners, had formerly 
possessive affixes and personal element, lost probably through 
Chinese influences ; but it can never have possessed the surprisingly 
rich and even superabundant relational forms so c^ractcristic of 

1 Gen. Prin. of Struct, of Lang. i. 391 (London, 1885). 

* “ Meine Ansichten werden sich im Fortgange ergeben, so nament- 
lich dass ich nicht entfemt die flnnischcn Sprachen fiir ilexivische 
halten kann ** (H. Winkler, Uralattaiscke Vdlker, 1884, i. p. 54). 
Yet even true inflexion can scarcely be denied at least to some of 
the so-called Yenisei Ostiak dialects, such as Kotta and others still 
surviving about the middle Yenisei and on its affluents, the Agul 
and Kan (Castr6n, Yen,, Ostjak und Kort. Sprachlehre, 1858, Preface, 
pp. v-viii). These, however, may be regarded as aberrant members 
of the faxnily, and on the whole it is true that the Ural-Altaic system 
nowhere quite reaches the stage of true inflexion. 
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Magyar, Finn, Osmanli and other western branches. As regards 
the mutual relations of all the groups, little more can now be said 
than that they fall naturally into two main divisions — Mongolo- 
'i'urkic and Finno-Ugro-Samoyedo-Tungusic — according to the 
several metliods of employing the auxiliary elements. Certainly 
Turkic lies much closer to Mongolic than it does to Samoycdic 
and Tungusic, while Finno-Ugric seems to occupy an intermediate 
position between Turkic and Samoyedic, agreeing chiefly in its 
roots with the former, in its suffixes with the latter. Finno-Ugric 
must have separated much earlier, Mongolic much later, from the 
common connexion, and the latter, which has still more than half 
its roots and numerous forms in common with Turkic, appears on 
the whole to be the most typical member of the family. Hence 
many Turkic forms and words can be explained only by reference 
to Mongolic, which has at the same lime numerous relations to Finno- 
Ugric and Samoyedic that have been lost in I'urkic and Tungusic. 
It may therefore be concluded that the l^nno-Ugric migrations to 
the north and west and the Tungusic to the east had bet'n completed 
while the Turkic and Mongolic tribes were still dwelling side by side 
on the Altai steppes, the probable cradle of the Ural-Altaic peoples. 

How profoundly the several groups differ one from the other 
even in their structure is evident from the fact that such assumed 
universal features as unchangeable roots and vowel harmony arc 
subject to numerous exceptions, often spread over wide areas. 
Not only is assimilation of final consonants very common, as in 
the Osmanli bulun-mak for the Uighur bttlul-mak, but the root 
vowel itself is frequently subject to umlaut through tlie influence 
of suffixed vowels, as in the Aryan family. 'J'hus in the Surgut 
dialect of Ostiak the long vowels of nominal stems become modified 
before the possessive suffix, d and e to ? and b to u (Castr6n). It 
is still more remarkable to find that the eastern (Yenisei) Ostiak 
has even developed verbal forms analogous to the Teutonic strong 
conjugation, the presents tnbdq, abhatag'an and daipaq' becoming 
in the past tobdq', abbatog'an and datpxyaq respectively ; so also 
taig, tbrg and idrg, present, past and imperative, are highly sug- 
gestive of Teutonic inflexion, but more probably are due to Tibetan 
influences. In the same dialects many nouns form their plurals 
either by modifying the root vowel, in combination with a suffixed 
element, or by modification alone, the suffix having disappeared, 
as in the English foot — feet, goose — geese. So also vowel harmony, 
highly developed in Finnish, Magyar and Osmanli, and of which 
two distinct forms occur in Yakutic, scarcely exists at all in Chcre- 
missian, Votyak and the Kcvcl dialect of Esthonian, while in 
Mordvinian and Syryenian, not the whole word, but the final vowels 
alone arc harmonized. The unassimilated Uighuric kilur-im answers 
to the Osmanli kilur^mt, while in Manchu the concordance is 
neglected, especially when two consonants intervene bt?tw.een the 
root and the suffixed vowels. Hut too much weight should not be 
attached to the phenomenon of vowel harmony, which is of com- 
paratively recent origin, as shown in the oldest Magyar texts of 
the 1 2th century, which abound in such discordances as haldl-nek, 
tiszta-‘Seg, for the modern haldUnak, tisxta-sag. It clearly did not 
exist in the organic Ural-Altaic speech, but was independently 
developed by the different branches on different lines after the 
dispersion, its origin being due to the natural tendency to merge 
root and suffix in one harmonious whole. 

This progressive vocalic harmony has been compared to a sort of 
progressive umlaut, in which the suffixed vowels arc brought by 
assimilation into harmony with those of the root. All vowels are 
broadly divided into two categories, the guttural or hard and the 
palatal or weak, the principle requiring that, if the root vowel be 
hard, the suffixed must also be hard, and vice versa. But in some 
of the groups there is an intermediate class of " neutral " vowels, 
which do not require to be harmonized, being indifferent to either 
category. In accordance with these general principles the vowels 
in some of the leading members of the Altaic family arc thus classified 
by L. Adam : ® — 



Gutturals. 

Palatals. 

Neutrals. 

Finnish 




u, 0, a 

ii, 6. a 

e. i 

Magyar . 




u, 0, a 

ii, 6 

e.i 

Mordvinian 




u, 0, a 

fi. i 


Syryenian . 




6 , a 

a. i. e 

1 

Osmanli 




u. 0, a, e 

u, 6 , e, i 

! 

Mongolian 




u, 0, a 

u, 6, a 


Buriat 




u, 0, a 

u, 0 , a 

*• e, i 1 

Manchu 




6, 0, a 

e 

u, i 1 


A close analogy to this law is presented by the Irish rule of 
" broad to broad ” and slender to slender,'* according to which 
under certain conditions a broad (a, 0, u) must be followed in the 
next syllabic by a broad, and a slender {e, i) by a slender. Obvioun 
parallelisms arc also such forms in Latin as annus, perennis, ars, 
iners, lego, diligo, where, however, the root vowel is modified by the 
affix, not the affix by the root. But such instances suffice to show 

^ De Vharmonie des voyeUes dans les langues Ouralo “ Altaiques 
(Paris, 1874). 
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tliat the harmonic T>rinciple is not pcciiliar to the Ural-Altaic, but 
only more systtmatically developed in that than in most other 
linguistic families. 

Bibliookaphy. — Beside.s the references given above, the chief 
general trcalis» vs on Ural-Altaic philology are : Winkler, Das 
IJralaliaisf hc und seim Grufypen (Berlin, 1885) ; Kellgren, Die 
Grundzufif der finnischen Sprachen mil Rucksicht auf die Ural~ 
allaisrhen Spnichstdmme (Herlin, 1847) ; Gastrin, Ueber die Ursiize 
des pnnisohcH I'olkes (Helsingfors, 1849) ; ibid., Sytjaen. Gram,, 
Samojed. Gram,, and numerous other comparative grammars, 
dictionaries and general treatises, chiefly on the h'inno-Ugric and 
Samoyedic groups ; W. Thomsen. Ueher den Einftuss dev ^erman- 
ischen Sprachen auf die IHnnisch-Lappischen (Germ, trails, by 
Sievers, Halle, 1870 — a classical work) ; Abel it^'musat, Recherches 
SUV les iangues Tartares (Paris, 1820} ; L. Adam, Grant, de la langue 
Mandchoue (Paris, 1872), and Gram, de la langue Tonguuse (I^ris, 1874); 
Bohtlingk, Die Sprache dcr Jahuten (St Petersburg, 1851) ; Radloh, 
Volksliteraiur der tiirkischen Sidmme Sud-Stbiriens (St Petersburg, 
1872), and ** Remarks on the Codex Comanicus,” Bull, St Petersb. 
Acad. Sc, xxxi. No. i ; Zenker, Gram, der tUrkischen-tatarischen 
Sprachen ; Schmidt, Mongol. Gram. ; Gabelentz, Gram. Mandchoue 
(Altenburg, 1833) ; Csink, Hung. Gram. (London, 1853) ; and 
Vambery, Das TUrkenvolk (Leipzig, 1885), and U'igurische Sprach- 
Monumenie u. das KudathU Bilik (Innsbruck, 1870). (A. H. K.) 

URAL MOUNTAINS, a system of mountains which extends 
from the Arctic Ocean southwards nearly to the Caspian 8ca, 
and i.s regarded as separating Europe from Asia. Russians 
describe them either as Kamen (stone) merely, or by the appro- 
priate name of Poya.s (girdle), while the name of Urals (Uraly)~— 
derived either from the Ostyak urr (chain of mountains) or from 
the Turkish aral-tau or ural-tau — has with them become a 
generic name for extensive mountain chains. Although the 
real structure of the Urals, both orographical and geological, is 
imperfectly ascertained, enough is known to warrant the 
statement that they have been affected by a series of separate 
upheavals, some having a north-western strike and some a 
north-eastern, and that they reach their maximum altitudes 
along a zone stretching nearly north and south. The com- 
posite nature of the Urals is best seen at the northern and 
southern extremities of the system, where the upheavals 
assume the character of distinct chains of mountains. 

The Pafi-klioy or coa.st ridge (Samoyedic " stemy ridge ") is quite 
independent of’ the Urals proper, from which it is separated by a 
marshy tundra, some 30 m. wide. It has a distinct north-north- 
westerly and north-westerly trend along tlic shores of the Kara Sea ; 
and, although it is cut through by the Ugrian Strait (Yugorskiy- 
shar), there is no doubt that it is continued in Vaygach Island and 
Novaya-Zemlya. Its dome-shaped summits, which rise looo ft. above 
the tundra (Vozaipae, 1312 ft.), are completely destitute of trees, 
and its stony crags are separated by broad marsiiy tundras. 

The Obdorsk or Northern Urals, which begin within a few miles 
of the head of Kara Ray (Konstantinov Kamefl, in (iS® 30' N., 
14O5 ft.)» and extend south-west as far as the 04tli ])arallel, form a 
distinct range, stony and craggy, sloping steeply towards the south- 
east and gently towards the marshes of European Russia. Its 
highest elevations {e,g, Khard-yue.s, 3715 ft., and Pa8-yer, 4O50 ft.) 
are on the (» 0 th and 07th parallels. Sometimes the main chain has 
on the west two or three secondary chains, formed by the upheaval 
of sedimentary rocks, and it is towards the southern extremity of 
one of these tliat the highest peaks of the Urals occur (Salilya, 
5135 ft., in 64® 47' N., and TOll-poz-iz or Murai-chakhl, 5535 ft.’ in 
03® 55'). Dense forest.^, chiefly fir, pine and larch, clothe the slopes 
of the mountains and the narnm valleys ; but, as the Ies.s hospitable 
latitudes arc approached, every species except the larch gradually 
disappears and the upper limit of vegetation (2400 ft. in the south) 
rapidly descends till it reaches the very ba.se of the mountains 
towards the Arctic Circle, and forest vegetation disappears alto- 
gether about 65® N. (67® in the plains of Ru.ssia and Siberia). 

Although usually reckoned to the Northern Urals, the section 
between 64® and 61® N. has again a wholly distinct character. 
Here the tjain chain (or. more correctly, the main water-parting) 
of the Urals is a succession of plateaus stretching in a north -westerly 
direct’ on, and dimpletl with broad, flat, marshy valleys, rising here 
und there into isolated dome -shaped, flattened summits, mostly 
utitot^ooo ft. (Yang-tump, 02® 43' 4170 ft.). The whole region, 

exc ^llijjii e mountain summits, is densely clothed with coniferous 
forcs^RMrch appearing only occasionally in the south, and even 
the SflWfch pine only in a few valleys. This part of the range is 
also dllabited. 

TlwlHpdle Urals, between 61° and 55® 30' N. and about 80 m. 
In i|i^P5n, are the best known, as they contain the richest iron, 
copper and gold mines (Bogoslovsk, Goroblagodatsk and Ekaterin- 
burg Urals). The Denozhkin Kamefl in the north (5355 ft.) and 


the Tara-lash in the south (2S00 ft.) may be considered as marking 
the limits of this section. Here the orographical structure is still 
more complicated. In the north (6ist to 60th parallel) there is a 
succession of chaitip with a distinct north-eastern trend ; and it 
still remains an open question whether, for two degrees farther 
south, the whole of the Bogoslovsk Urals ( 479 .*? fl* ihe Konzha- 
kovski- Kamen, and from 3000 to 4000 ft. in several other summits) 
do not consist of chains having the same direction. South of Kach- 
kanar (2885 ft.), i.e. from the 58th to the 56th parallel, the Urals 
assume the appearance of broad swellings 1000 to 2000 ft. in height, 
deeply trenched by ravines. These low and ravine-broken plateaus, 
the higher parts of which can be reached from Russia on a very 
gentle gradient, have been utilized for centuries as the chief highway 
to Siberia. The water-parting between the Russian and Siberian 
rivers is here not more than 1241; ft. above sea-level on the great 
Riisso-Sibenan highway (W. of Ekaterinburg). The eastern slope 
is steeper, but even there Ekaterinburg is only 435 ft. below the 
water-parting. The valleys have a decidedly south-caslein direction, 
and such is also the course of the railwav from Perm to Tyumefl, as 
soon as it reaches the Siberian slope. The Middle Urals are densely 
forested. The valleys and lower slopes arc covered with a thick 
sheet of rich humus and have become the site of large and wealthy 
villages. The mines also support a considerable population. 

The Southern Urals (55® 30' to 51“ N.), instead of being made up 
of three chains of mountains radiating from Mount Yurma, as was 
formerly supposed, consist of three parallel chains running north- 
east and south-west, and therefore constitute a quite independent 
part of the Ural system. The Urals proper arc a low sinuous chain 
extending due .south-west and hardly exceeding 2200 to 2S(X) ft. 
in altitude. They slope gently towards the north-west and abruptly 
towards the south-east, where several .short, low spurs (llmefl, 
Ircnly) rise in the basins of the Miyas and the Ui. In the west a 
chain, separated from the main range, or Ural-tau, by a longi- 
tudinal valley, accompanies it throughout its entire length. This, 
although piercetl by the rivers which rise in the longitudinal valley 
just mentioned (Ai, Upper Byelaya), nevertheless rises to a much 
greater height than the main range. Its wild stony crest reaches 
an extreme altitude of 5230 ft. Farther west, another series of 
chains reach nearly the same altitudes. The gorges by which the 
rivers pierce the Devonian limestones on their way towards the 
lower terraces are most picture.sque in the west, where the Urals 
assume an alpine character, The fore.st8 are no longer continuous ; 
the gentle slopes of the hilly tract.s are dotted with woods, mostly 
of deciduous trees, while the hollow.s contain rich pasture grounds. 
The whole region, formerly the exclusive abode of the Bashkirs, is 
being colonized by Russians. 

Farther south, between the 53rd and 51st parallels, the main range 
continues in the same direction, and, except when deeply tn'nched 
by the rivers, assumes the appearance of a plateau which hardly 
reaches i5fX) ft. It is continued farther south-west (towards the 
Volga) under the name of Obshcliiy Syrt, 

As a rule, the Urals are not considered to continue south of the 
great bend of the Ural river, where quite independent rang(*s of 
hills, or flat swellings, appear (e.g. Dzhaman-tau, Mugodzhar Hills). 
It appears, however, that theMugodzharHillsmay safely be regarded 
as an actual prolongation of the upheavals which constitute the 
Urals. These consist of diorites and crystalline slates, and reach 
their maximum in Alryuk (1885 ft.). A range of heights connects 
the Miigodzhar Hills with the t^st-Urt plateau (see Transcaspian 
Region). 

Geology. — The Ural Mountains are no more than the western 
edge of a broad belt of folding of which the greater part is buried 
beneath the Tertiary deposits of western Siberia. Throughout the 
greater portion of the chain a broad strip of granites, diorites, peri- 
dotites, gneisses and other crystalline rocks rises directly from the 
Siberian plain, and is covered towards the west by Silurian. Devonian, 
Carboniferous, Permian and Triassic strata, which are thrown into 
numerous folds panallel to the length of the chain and usually rise 
to much greater heights than the crystalline zone. In the north, 
however, folded sedimentary rocks lie to the east as well as to the 
west of the crystalline axis, and between 60® 40' and 46® 50' N. 
Fedorov distinguishes three zones: (i.) the eastern hill region, 
where one finds Mesozoic rocks (Chalk, Jurassic) in the north, and 
Devonian limestones, porphvrites and quartz porphyries farther 
south ; in this zone most gold placers are founci ; (ii.) the central 
mountain zone consists of various amphibolitic metamorphic slates, 
and also of syenite and gubbro ; granites, gneisses, and occasionally 
serpentines and porphyrites are found subordinately ; and (iii.) 
the western hilly zone consists chiefly of CarlKJniforons and Permo- 
Carboniferous deposits ; Middle and Upper Devonian lim' stones 
and. occasionally, crystalline slates are found in a few meridional 
ridges. The crystalline rocks are usuallv believed to be of Arcliean 
age. The CartJoniferous deposits — coal-bearing in the Middle and 
Southern Urals— although appearing at the surface only as a narrow 
strip in the west Urals, occupy an exten.sivc area, but are concealed 
by the largelv developed Permian deposits, and that series of 
sediments which must be considered as intermediate between the 
Car^niferous and the Permian. These latter, described as " Permo- 
Carbon ** by Russian and German geologists, are largely developed 
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in the west Urals. The Permian deposits cover a wide zone all 
along the western slope of the Urals from north to south, and are 
most important on account of their copper ores, salt beds and 
salt springs. They are also covered with variegated marls which 
are almost destitute of fossil organisms, so that their ago is not yet 
quite settled. 

Climatic, Geo~Botanical and Geo- Zoological Importance, — The 
importance of the Urals as a climatic and geo-botanical boundary 
can no longer be regarded as very great. Most Eurojiean species 
of plants freely cross the Urals into Siberia, and several Siberian 
species travel across them into northern Ku.ssia. But, being a 
zone of hilly tracts extending from north to south, the Ural Moun- 
tains necessarily exercise a powerful influence in pushing a colder 
northern climate, as well as a northern flora and fauna, farther 
south along tlieir axis. The harshness of the climaie at the meteoro- 
logical .stations of Bogoslovsk, Zlatoust and Ekaterinburg is not 
owing merely to their elevation a few hundred feet above sea-level. 
Even if reduced to sea-level, the average temperatures of the Ural 
meteorological stations arc such as to produce a local deflexion of 
the isotherms towards the south. The same is true with regard 
to tlic limits of dLstribution of vegetable and animal s|>ecies. The 
reindeer, for instance, is met with as far .south as the 52nd parallel. 
The Southern Urals introduce into the Cis-Caspian stt'ppes the flora 
and fauna of middle Russia. 

In the distribution of the races of mankind the Urals have played 
an important part. To the present day the Northern Urals are 
inhabited by Finnish racc?s (Samoyodes, Syryenians, Voguls and 
Permians) who hav(? been driven from their former homes by Slav 
colonization, while th(i stepp(‘s on the .slopes of the Southern Urals 
have continued to be inhabited by the I'urkish Bashkirs. The 
Middle Urals were in the yth century the abode? of the Ugrians, 
and their land, Hjarmelaiid or Biarmia (now Perm), was well known 
to the Byzantine hi.storians for its mineral wealth, — there being 
at that time a livt?Iy intercourse Ixjtween the Ugrians and the 
Greeks. CompolkHl to abantlon thes<? regions, they moved (in the 
Olh century) south along the? Ural sloptis towards the land of the 
Khazars, and through the prairic?s of south-i?astt'm and .southern 
Russia (the uUpedIa of Constantine T’orphyrogenitus) towards the 
Danulx? and to their present scat — Hungary — leaving but very fc?w 
memorials behind tliem in the Northern and Mickllt? Urals.^ At 
present the Urals, especiallv the Middle and the Southern, are being 
more and more colonized by Great Russian immigrants, while the 
Finnish tribes are rapidly melting away. 

Metallurgy and Mining. — The mineral wealth of the Urals was 
known to th(? Greeks in the (>th century, and afterwards to the 
Novgorod ians, who ptmetrated there in the iith century for trade 
with the Ugrians. when the colonies of Novgorod (Vyatka, PtTm) 
fell under the rule of Moscow, th(‘ Russian tsars soon grasp (?(1 the 
importance of the Ural min(?,s, and Ivan HI. s(?nt out Gt?rman 
engineers to explore that region. In 1558 the whole of the pres(?nt 
government of Perm was granted by the rulers of Moscow to the 
brothers Stroganov, who began to establish .siilt-works and mines 
for iron and copper. Peter the Ocat gave a new impulse to the 
mining industry by founding several iron- works, and from 1745, 
when gold was first discovered, the Ru.ssian colonization of the Urals 
took a new departure. The colonization was of a double character, 
being partly free — chiefly by Nonconformists in search of religious 
freedom — and partly compulsory, -the government sending peasant 
.settlers who became .serfs at the iron and copper works. Until 
1861 all work at the mines was done by serfs lx?loRging either to 
private persons (the Stroganovs, Demidovs and others) or to the 
crown. Not only are the' Urals very rich in minerals, but th(? vast 
areas covered with forests afford an almost inexhaustibh? supply of 
cheap fuel for smelting purposes. Thus for a long time the Urals 
were tlic chief mining region in Russia. But when coal began to be 
used for smelting purposes, south Russia generally, and Ekaterino- 
slav in j)articular, oecame the chief iron-producing region. Attention 
ha.s, however, again been directed to the great mih(?ral wealth locked 
up in the mountain region, and the last two years of the 19th century 
witne.ssed a boom ** in the purchase of iron and gold mines by 
foreign companies. The chief pig-iron and iron -works are at Nizhniy- 
Tagilsk, and the principal steel-works at Bogoslovsk. The manu- 
facture of agricultural machinery has increased in the southern UraLs, 
cs|x;cially at Krasno-uflmsk, and the manufacture of tca-ums has 
grown in importance at Perm. 

Gold IS met with in the Urals both in veins and in placers ; the 
output increased from about 30,000 oz. in 1883 to three times that 
amount at the end of the century. The Urals have also rich placers 
of platinum, often mixed with gold, iridium, osmium and other 
rare metals, and supply annually some 13,000 lb, i,e. 95 % of all 
the platinum obtained in the world. Silver, mercury, nickel, zinc 
and cobalt ores are found. Rich mines of copper are found at 
Turinsk, Gumishev and other places, yielding as much as 5 % of 
pure copper ; nickel is obtained at Revdinsk, and the extraction 


^ Comp. Moravia and the Madiars, by K. J. Groth ; Zabyelin's 
History of Bussian Life, and the polemics on the subject in Izvestia 
Oi the Russ. Gec^. Soc., xix. (1883). 


of iron chromates has developed. Coal exists in many places on 
the western slope of the Urals, mainly on the Yaiva river, in the 
basin of the Kama, and on the Usva (basin of the Chusovaya), 
and alxiut 500, ocx) tons are raiseil annually. Several beds of coal 
have been found on the eastern slope ; excf?llent anthracite exists 
at Irbit and good coal at Kamyshlov. Sapphirt‘s, emeralds, beryls, 
chrysobcryls, tourmalines, aciuamarines, topaz, amethysts, rock- 
crystals, garnets and many kinds of jade, malachite and marble 
are cut and polished at several stone -cutting works, es])''cially at 
Ekaterinburg ; and diamond- mining may ])rove successful. Good 
asbestos is c?xtracted, and pyrites is worked for tlie manufac- 
ture of sulphuric acid. Many varieties of mineral waters occur 
in the Urals, the best being those at Serginsk, Klyuchevsk and 
Elovsk. 

Authorities. — Sir R. J. Murchison, Gaol, of JCusaia (2nd cd., 
1853) ; E. Hofmann, Ndrdl. Ural (St Petersburg, 1853-50) ; 
Meglitzky and Antipov, Berghau tm Ural (18O1) ; Verhr, 

der Pfianeen in ndrdl. Ural ; Panaev, Climatology of the Urals 
(Russian, 1882) ; Semenov, Geographical Dictionary (Russian) ; 
E. Fedorov, Geological Researches in Northern Urals (1884-90), and 
Bogoslovsk District (1901) ; Chupin, Gcogr. and Stat, Diet, of the 
Government of Perm ; Mendeleev, The Ural Iron Industry (1900). 

(P. A. K. ; J. T. Be.) 

URALSK, a province of Asiatic Russia, lying N . of the Caspian 
Sea, with an area of 140,7 1 1 sq. m. It is bounded by the govern- 
ment of Astrakhan on the W., Samara and Orenburg on the N., 
Turgai and the Sea of Aral on the E., and the Caspian Sea and 
Transcaspian region on the S. It is geographically situated 
mostly within the boundaries of Asia, i.e. E. of the Ural river, 
and both its physical fe.atures and its inhabitants arc, to a 
very large extent, Asiatic. Administratively, it belong.s to the 
“ Kirghiz provinces,” or governor-generalship of the Steppes. 
Apart from a narrow strip of land in the north, where the slopes 
of the Obshchiy-Syrt plateau, covered with fertile black earth 
ani .stretches of forest, descend towards the Ural river, and the 
gentle slopes of the Mugojar Hills in the north-east, Uralsk 
consists of arid steppes and deserts, which incline with an im- 
perct?ptible gradient towards the Caspian. Most of the province 
is below sea-lcvcl, the zero altitude line running from Kamyshin 
on the Volga to the south of the town of Uralsk. 

Uralsk is drained by the river Ural or Yaik, which rises in Orenburg 
and flows south, west and soutli, entering the Cusjiian after a course 
of 900 m. Its chief tributaries, tht* Sakmara, the Qr and the llek, 
are in the north ; along its lower course the Great and Little Uzefl 
and many small streams on the; left bank become lost in lakes before 
reaching the Ural. The Emba, which flows through the nortli of 
the Ust-Urt plateau, reacfu.'s th(* (’aspian by a series of shallow 
lagoons, which wen? navigabh? in the? iSth century. 

Tlie climate is influenced by the? C(?ntral Asian Ktej>pe.s. A cold 
and dry winter is succeeded by a hot and still drier summer, during 
wliich the grass, and som(?tim(?s all the? crops, an? destroyed by the 
burning heat. Uralsk, although lying wholly tf> flu? .south of 
52® N., has the same average yearly temperatiin? as Moscow and 
south Finland ; its January is cokk?r than that of north 

Finland (3®), while July averages 73®. 

The estimated population in 1906 was 730,300. It consists of 
three different elements Ural CoSvSacks, who constitute about 
one-fifth ; some i5,rK)0 Russian peasants, and Kirghiz, 'i'lu? 
Kirghiz are almost entirefly dep(?ndent on pastoral pursuits. I'lie 
Cossacks, descendants of tho.se? in(J(?pendent communities of free 
settlers and Raskolniks who are .so often mentioned in Russian 
history under the name of Yaik Cossacks, owing to their unwilling- 
ness to submit to the rule of the tsars, are fine n'prescntatives of the 
Great Russian race, though not without .some admixture of latar 
and Kalmuck blood. Their chief occupations are live-stock breed- 
ing and fishing. 

//u/ory.— In the first half of the i6th century Uralsk wa.s 
occupied by the Nogai horde, a remnant of the Mongol Golden 
Horde, which retired there after the fall of i^trakhan and 
Kazan ; the khans resided at Saraichik on the river Ural. At 
the same time the lower parts of the Ural were occupied by 
Russian runaway serfs and free Cossacks who did not recognize 
the authority of Moscow. They took Saraichik in 1560 and 
formed an independent community, like that of the Zaporogian 
Cossacks. When the Moscow princes attempted to bring them 
under their rule and prosecuted them for nonconformity, the 
Cossacks revolted, first under Stenka Razin (1667-71) and 
afterwards under Pugachev (1773-75). After the latter rising, 
the name of Ural was officially given to the Yaik river and the 
Yaik Cossacks. The disbanding of their artillery, the planting 
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of Russian garrisons within the domains of the voiskoy and the 
interference of Russian officials in their interior organization 
during the 19th century occasioned a series of smaller outbreaks, 
the latest of which, in 1874, resulted in the deportation of 2500 
Cossacks, with their families, to Turkestan. 

URALSK, a town of Asiatic Russia, the capital of the pro- 
vince of the same name, on the Ural river, 165 m. W.S.W. 
of Orenburg, and 270 m. by rail E. of Saratov. ' Pop. (1885) 
26,055 ; (1901) 38,919. It is rapidly developing owing to its 
trade with the nomad Kirghiz in cattle, sheep and animal pro- 
ducts, all of which arc exported to Russia ; it is also a centre 
for trade in grain. It has two cathedrals, founded, one in the 
i8th century, the other in 1837 ; a small museum, a school farm, 
a people^s palace, free libraries, and branches of the Russian 
Geographical and the Fisheries Societies. 

URANIUM [symbol U, atomic weight 238*5 (0 = i6)], a 
metallic chemical element. In 1789 Klaproth isolated from 
pitchblende a yellow oxide which he viewed as the oxide of a 
new metal, which he named uranium, after the newly discovered 
planet of Herschcl. By reducing the oxide with charcoal 
at a high temperature, he obtained a product which he took 
to be metallic uranium. Berzelius about 1823 found that the 
yellow oxide, when treated with excess of sulphuric acid, gave 
a sulphate not unlike the ferric salt. He concluded that the 
uranium salt was Ur.j03‘3S03, where Ur^O.^, according to his 
analysis, represents 864 parts of yellow oxide ( 0 “r 6 ). Like 
Fe^g, the yellow oxide lost 48 parts of oxygen per Ur^Oa 
(-864 parts) as water, while Ur.,- 81 6 parts of metal remained. 
These results were adopted until P^ligot in 1840 discovered 
that Berzelius's (and Klaproth's) metal contains oxygen, and 
that his (Urj,)©^ really is (U^JO^;)• where U“i2o is 

one equivalent weight of real uranium. P^ligot's results, though 
called in question by Berzelius, have been amply confirmed by all 
subsequent investigators ; only now, on theoretical grounds, first 
set forth l)y Mcndelieff, we double P 61 igot's atomic weight, so that 
U now signifies 240 parts of uranium, while UO3 stands as the 
formula of the yellow oxide, and UOg as that of Berzelius's metal. 

The only practically available raw material for the extraction of 
uranium is pitchblende (q,v.). Pure pitchblende is UgOa, which, in 
relatively good specimens, forms some 80 % or more of the whole. 
Jt is remarkable as always containing helium {q>v.) and radioactive 
elements (see Radioactivity). To extract the metal, the pitch- 
blende is first roasted in order to remove the arsenic and sulphur. 
In one process the purified ore is disintegrated with hot nitric acid 
to produce nitrates, which are then converted into sulphates by 
evaporation with sulphuric acid. The sulphatCwS are treated with 
water, which dissolves the uranium and other soluble salts, while 
silica, lead sulphate, &c., remain ; these are removed by filtration. 
From the solution the arsenic, copper, &c„ are precipitated by 
sulphuretted hydrogen as sulphides, which are filtered off. The 
filtrate contains the uranium as uranous and the iron as ferrous salt. 
These arc oxidized and precipitated conjointly by excess of ammonia. 
The precipitate, after liaving been collected and wavshed, is digested 
with a warm concentrated solution of ammonium carbonate, 
which dissolves the uranium as a yellow solution of ammonium 
uranate, while the hydrated oxide of iron, the alumina, &c„ remain. 
These are filtered off hot, and the filtrate is allowed to cool, when 
crystals of the uranate separate out. The mother liquor includes 
generally more or less of nickel, cobalt, zinc and other heavy metals, 
which, as Wohler showed, can be removed as insoluble sulphides by 
the addition of ammonium sulphide ; uranium, under the circum- 
stances, is not precipitated by this reagent. The filtrate, on being 
boiled clown, yields a second crop of uranate. This uranate when 
ignited in a platinum crucible leaves a green oxide of the composition 
UsOg, i.e, artificial pitchblende, which serves as a starting-point for 
the preparation of uranium compounds. The green oxide, as a 
rule, requires to be further purified. One method for this purpose 
is to convert it into a .solution of the nitrate UOj(NOj^, and from it 
to precipitate the metal as oxalate by oxalic acid (jK&ligot). The 
latter (UO^-CjO^ yields a purer oxide, UO.j, or, in the presence of 
air, UgOy, on ignition, 

Metalpc uranium^ as shown by P6ligot^ can be obtained by 
the reduction of a mixture of dry chloride of potassium and 
dry uranous chloride, UCI4, with sodium at a red heat. A 
bet|jr process is that of H. Moissan (Compt. rend*, 1896, 122, 
p. 10&8), in which the oxide is heated with sugar charcoal in 
the electric furnace. Uranium is a white malleable metal; 
which is pretty hard, though sof^r than steel. Its specific 
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gravity has the high value 18*7 j its specific heat is 0*02765, 
which, according to Dulong and Petit's law, corresponds to 
U = 240. It melts at bright redness. The compact metal 
when exposed to the air tarnishes only very slowly. The 
powdery metal when heated in air to 150® or 170® C. catches 
fire and burns brilliantly into UgO^; it decomposes water 
slowly at ordinary temperatures, but rapidly when boiling. 
It burns in oxygen at 170°, in chlorine at 180®, in bromine at 
210®, in iodine at 260®, in sulphur at 500®, and combines with 
nitrogen at about 1000®. Dilute sulphuric acid attacks it 
but slowly ; hydrochloric acid, especially if strong, dissolves 
it readily, with the formation, more immediately, of a hyacinth- 
coloured solution of UjjClg, which, however, readily absorbs 
oxygen from the air, with the formation of a green solution 
of UCI4, which in its turn gradually passes into one of yellow 
uranyl salt, UOg^Clg. 

Uranium is chemically related to chromium, molybdenum 
and tungsten. It forms two scries of salts, one, the uranous 
compounds, are derived from the oxide UOg, the other, the 
uranyl compounds, contain the divalent group UO2. 

Uranous Compounds , — Uranium clioxiclL*, UOa (Berzelius’s metal), 
is a brown to copper-coloured i)owder, obtained by heating UgOB or 
uranyl oxalate in hydrogen. It fires when heated in air, and 
dissolves in acids to form uranous .salts. It may be obtained as 
jet black octaheclra (isomorphous with thoria) by fusion with borax. 
Uranous hydrate is obtainea as reddish- brown flakes by precipitat- 
ing a uranou.s solution with alkali. The solution in sulphuric acid 
deposits green crystals of the sulphate, U(S04)2-8H80, on evapora- 
tion. Uranous chloride, UCI4, was first prepared by P^ligot by 
heating an intimate mixture of the green oxide ancf charcoal to 
redness in a current of dry chlorine ; it is obtained as sublimate 
of black-green metallic-looking octahedra. The chloride is verj^ 
hygroscopic. By heating in hydrogen it yields the trichloride, 
UClg, and by direct combination with chlorine the pcntachloride, 
UCIb. With hydrofluoric acid it yields uranous fluoriae, UF4, which 
forms double salts of the type MF-UI^. Uranous bromide, UBr4, 
ant! uranous iodide, UI4, also exist. 

Uranyl or Uranic Compounds , — Uranic oxide, UO3 or U 08 ' 0 , is 
obtained by heating uranyl nitrate to 230® as a yellow solid, insoluble 
in water, but soluble in acids with the formation of uranyl salts. 
Various hydrates have been described, but they cannot be formed 
by precipitating a uranyl salt with an alkali, this reagent giving 
rise to salts termed uranates. These salts generally resemble the 
bichromatc.s ; they arc yellow in colour, insoluble in water, .soluble 
in acids, and decomposed by heat. Sodium uranate, Na8U207, i.s 
used as a pigment for painting on glass and porcelain under the name 
of uranium yellow. It is manufactured by heating pitchblende with 
lime, treating the resulting calcium uranate with dilute sulphuric 
acid, and adding sodium carbonate in excess. Dilute sulphuric 
acid precipitatc.s uranium yellow, NajUjO^-GHaO, from the solution 
so obtained. Ammonium uranate heated to redness yields pure 
UgOa, which serves as a raw material for uranium compounds. 
Uranyl nitrate, U02(N03)3-6Hj0, is the most important uranium 
.salt. It is obtained as fine lemon yellow deliquescent prisms by 
evaporating a solution ot any of the oxides in nitric acid. By 
electrolysis it yields uranium dioxide as a pyrophoric powder, and 
pcruranic hydroxide, U04*2H^O, when treated witn hydrogen 
peroxide. The latter gives rise to salts, the peruranates, ^.g. 
(Na30a)jU04^-8H.p. Uranyl nitrate is used in photography, and 
also in analytical chemistry as a precipitant for phosphoric acid 
(as uranyl ammonium phosphate, U08-NIL-P04). Uranyl chloride. 
UOjClj, IS a yellow crystalline mass formed when chlorine is passed 
over uranium dioxide at a red heat. It is also obtained by dissolving 
the oxide in hydrochloric acid and evaporating. It forms double 
salts with metallic chlorides and with the hydrochlorides of organic 
bases. Uranyl sulphide, UOjS, is a black precipitate obtained by 
adding ammonium sulphide to a uranyl solution. Exposed to air 
this mixture is oxidized to the pigment uranium red, 
which is a fine blood -coloured amorphous powder. 

Analysis , — A borax bead dissolve.s uranium oxides in the reducing 
flame with a green, in the oxidizing flame with a yellow, colour. 
Solutions of uranvl salts (nitrate, &c.) behave to reagents as foIlow.s : 
sulphuretted hydrogen produces green uranous salt with precipita- 
tion of sulphur ; sulphide of ammonium in neutral solutions gives 
a black precipitate of UOjS, which settles slowly and, while being 
washed In the filter, breaks up partially into hydrated UOj and 
sulphur ; ammonia gives a yellow precipitate of uranate of ammonia, 
characteristically soluble in hot carbonate of ammonia solution ; 
prussiate of potash gives a brown precipitate which in appearance is 
not unlike the precipitate produced by the same reagent in cupric salts. 

URANUS, in astronomy, the seventh major planet in the 
order of distance from the sun, and denoted by the symbol 

or It was discovered by the elder Herschel on th? 
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13th of March 1781. He saw it as a round nebulous disk^ slowly 
moving among the stars, and at first supposed it to be a comet, 
and announced it as such to the Royal Society. But a few 
weeks^ observation showed it to be moving in a nearly circular 
orbit at a distance from the sun about nineteen times that of 
the earth. Its planetary character was thus established, and 
Herschcl named it the Georgium Sidus in honour of his royal 
patron. This name was long recognized in England, and the 
Georgian ” was officially used in the Nautical Almanac up to 
1850. But it was never received with favour on the continent 
of Europe, nor was that of the discoverer, which was proposed 
by Lalande, The name Uranus was proposed by Bode, and 
adopted everywhere outside of England. 

As seen in a telescope of the highest power, Uranus presents 
to the eye the appearance of a disk about four seconds in 
diameter of a faint sea-green tint. No trace of a marking 
can be seen on the surface, and, so far as measures have yet 
been made on it, no deviation of the disk from a circular form 
has been established. Nothing is therefore known as to its 
axial rotation. Although the planet is commonly considered 
a telescopic one, it is really of the sixth magnitude, and therefore 
faintly visible to the naked eye if one knows precisely where 
to look for it. Long before its discovery it had been observed 
as a fixed star by J. Flamsteed. P. C. Lemonnier also made 
eight observations of it during the opposition of 1768-69, which 
would have revealed its planetary character had he reduced 
and compared them. For other particulars relating to Uranus, 
its spectrum, &c., see Planet. 

Satellites of Uranus , — In January 1787 Herschel detected 
two satellites of Uranus of which the inner one, now known 
as Titania, had a period of 9 days, the outer, Oberon, of 134 
days. He also on other occasions saw what he supposed lo 
be two additional satellites, but careful investigation of his 
observations has shown that the supposed objects could not 
have been of this character. But in 1851-52 William LasscU 
at Malta, in conjunction with his assistant A. Marth, observed 
two satellites yet nearer the planet than those of Herschcl. 
These are now known as Ariel and Umbriel. Their periodic 
tirncs are about 2^ and 4 days respectively. LasselFs telescopes, 
which were reflectors, were superior to others of his time in 
light-power, and these inner satellites were not seen by other 
astronomers for more than twenty years after their discovery. 
Indeed, doubts of their reality sometimes found expression 
until, in 1873, they were observed with the Washington 26-inch 
telescope, and observations upon them showed their identity 
with the objects discovered by Lassell. The greater difficulty 
in seeing the inner than the outer satellites arises from their 
proximity to the planet. There is no very great difference in 
the actual brightness of the four objects. It is found that 
Umbriel, though less easy to sec than Titania, actually exceeds 
it in light. But none of them has been seen except in a few 
of the most powerful telescopes. The most remarkable feature 
of these bodies is that, instead of the planes of their orbits 
being near that of the ecliptic, they are actually inclined to it 
nearly 90®. The result is that, as the planet performs its 
orbital revolution, there are two opposite points near which the 
orbits are seen edgewise, and the satellites seem to us to swing 
north and south on each side of the planet. This was the 
case in 1882, and will be the case again in 1924. At the points 
midway between these two, through which the planet passed 
in 1861 and 1903, and will pass again in 1945, the orbits are 
seen almost perpendicularly, so that the apparent orbit, like 
the real one, is nearly circular. 

Orbits of the Satellites of Uranus , — So far as has yet been 
determined, the four satellites all revolve in the same plane, the 
position of which, referred to the Earth’s equator and equinox, 
is— • 

R.A. of ascending node, i66®*o5-l-o®.oi42o/. 

Inclination of orbit, 75*’*28 - o®*ooi3/. 

None of the orbits seems to have a measurable eccentricity. 
The positions of the satellites in the orbits at any time may 
be found from the following elements, where u is the angular 


distance from the node upon a plane parallel to that of the 
Earth’s equator, and the motion is that in a Julian year. 


Satellite. 

u at 
Epoch. 

Annual Motion. 

Daily 

Motion. 

Mciin 

Dist. 

Ariel 

22“0l 

379 rev. + 242”. O4 

l.^2^8V^ 

13*. 78 

Umbriel . 

130°.49 

352 M 4 -i 95 ‘’- 3 i 

80^809 


Titania 

229“.93 

107 ,, -! 294‘*-20 


31%8 

Oberon . 

I 54°‘90 

108 ,, 1 180®. 2 7 

26®. 739 

42''-io 


The epoch force is 1872, January o, Washington mean noon. 
The mean distance is the angle subtended by the radius of the 
orbit as seen at the mean distance of Uranus from the Sun 
(log a = i 283io). 

Bibliography. — Detaits as to Uranus are found in Chambers's 
Descriptive Astronomy, and all the current treatises on popular 
astronomy. For researches on the .spectrum of the planet see 
Sir William Huggins in Proceedings of the Hoyal Society, vol, xix.. 
(1871); H. C. Vogel, A strophysical Journal, vol. i. ; and P. Lowell, 
Bulletin of the Lowell Observatory, No. 13. Tables of the motions of 
this planet were published by Alexis Bouvard in 1813, S. Newcomb 
in 1873 (Smithsonian Contributions to Knowledge, N0. 2O2), Leverrier 
in 1877 (Annates de I' observatoire de J^ans, Mimoires, tome xiv.), 
and Newcomb again in Astronomical Papers of the American 
Ephemeris, vol. vh. Tables of the four satellites arc found in New- 
comb. Uranian and Neptunian Systems (Appendix 1 . to Washington 
Observations for 1873). Observations arc found in the Bullctin.s of 
the Lick Observatory and elsewhere. (S. M.) 

URANUS (Heaven), in Greek mythology, the hu.sband of 
Gaea (Earth), and father of Cronus (Saturn) and other deities. 
As such he represents the generative power of the sky, which 
fructifies the earth with the warmth of the sun and the moisture 
of rain. For the legend of his treatment by Cronus and its 
meaning, see Saturn. Uranus and other Greek gods anterior 
to Zeus were probably deities worshipped by earlier barbarous 
inhabitants of the land. 

The Roman Caelus (or Caelum) is simply a translation of 
the Greek Oi’pum, not the name of a distinct national divinity. 
There is no evidence of the existence of a cult of Caelus, the 
occurrence of the name in dedicatory inscriptions being due 
to Oriental influences, the worship of the sky being closely con- 
nected with that of Mithras. Caelus is .sometimes associated 
with Terra, represented in plastic art as an old, bearded man 
holding a robe stretched out over his head in the form of an 
arch. 

Sue Wissowa, Heligion der Rbmer (i9»2), p. 304, and his article 
in Pauly- Wissowa's Realencyclopddie , iii. pt. 1 (1897) ; also Steuding 
ill Kosch(?r'.s Lexikon der Mythologie and Dc Vil's Onomasticon 
(suppt. to Forcellini's Lexicon). 

URA-TYUBE, or Ora-tepe, a town of Russian Turkestan, 
in the province of Samarkand, lying 37 m. S.W. of Khojent, 
on the road from Ferghana to Jizak across the Zarafshan range. 
Pop. (1900) 22,088, chiefly Uzbegs. It is surrounded by a 
wall and has a citadel. The inhabitants carry on trade in 
horses and camel-wool cloth, and manufacture cottons, boots 
and .shoes, oil, and camel’s -hair shawls. Ura-tyube is sup- 
po.scd to have been founded by Cyrus under the name of ('yro- 
pol, and was taken in 329 b.c. by Alexander the Great of 
Macedon. Later it was the capital of an independent state, 
though often held by cither Bokhara or Kokand. The Russians 
took it in 1866. 

URBAN (Urbanus), the name of eight popes. 

St Urban, first pope of that name, was bishop of Rome 
from 222 to 230. He had been preceded by Calixtus, and was 
followed by Pontianus. 

Urban II. (Odo or Otho or Eudes de Lagary), pope from 
the i2th of March 1088 to the 29th of July 1099, was born 
of knightly rank at Lagary (or Lagery or Lagny), near Reims. 
He studied for the church, became archdeacon of Auxerre, 
and later joined the congregation of Cluny. Displaying great 
ability as reformer and theologian, he was chosen subprior 
of the celebrated monastery. He was created cardinal-bishop 
of Ostia in 1078 by Gregory VII., to whom he displayed such 
loyalty, especially as papal legate in German)' (1084), that 
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he was imprisoned for a time by Henry IV. He was designated 
by Gregory as one of four men most worthy to succeed him, 
and, after a vacancy of more than five months following the 
decease of Victor 111 ., he was elected pope on the 12th of March 
1088 by forty cardinals, bishops, and abbots assembled at Ter- 
racina, together with representatives of the Romans and of 
Countess Matilda, He frankly took up the policy of Gregory 
VIL, but, while pursuing it with equal determination, showed 
greater flexibility and diplomatic skill. Throughout the major 
part of his pontificate he had to reckon with the presence of the 
powerful antipope Clement 111 . (Guibert of Ravenna) in Rome ; 
but a series of well-attended synods at Rome, Amalfi, Benevento 
and Troia, supported him in renewed declarations against 
simony, lay investiture, and clerical marriages, and in a policy 
of continued opposition to Henry IV. He maintained an 
alliance with the Norman Duke Roger, Robert Guiscard’s son 
and successor, and united the German with the Italian op- 
position to the emperor by promoting the marriage of the 
Countess Matilda with young Wclf of Bavaria. He aided 
Prince Conrad in his rebellion against his father and crowned 
him king of the Romans at Milan in 1093, and likewise en- 
couraged the Empress Praxedis in her charges against her 
husband. By excommunicating Philip I. of France for matri- 
monial infidelity in 1095, Urban opened a struggle which was 
not terminated until after his death. Invited to Tuscany by 
the Countess Matilda, he convoked a council at Piacenza in 
March 1095, attended by so vast a number of prelates and 
laymen that its sessions were held in the open air, and addressed 
by ambassadors of Alexis, the Byzantine emperor, who sought 
aid against the Mussulmans. Urban crossed the Alps in the 
summer, and remained over a year in France and Burgundy, 
being everywhere reverently received. He held a largely 
attended council at Clermont in November 1095, where the 
preaching of the First Crusade marked the most prominent 
feature of Urban^s pontificate. Thenceforth until his death 
he was actively engaged in exhorting to war against the infidels. 
Crusaders on their way through Italy drove the aniipope 
Clement III. finally from Rome in 1097, and established Urban 
firmly in the papal see. With a view to facilitating the crusade, 
a council was held at Bari in October 1098, at which religious 
differences were debated and the exiled Anselm of Canterbury 
combated the Eastern view of the Procession of the Holy Ghost. 
Urban died suddenly at Rome on the 29th of July 1099, fourteen 
days after the capture of Jerusalem, but before the tidings of 
that event had reached Italy. His successor was Paschal II. 

It is well established that Urban preached the sermon at 
Clermont which gave the impetus to the crusades. The sermon 
was written out by Bishop Baudry, who heard it, and is to be 
found in full in J. M. Watterich, Pontif, Roman, Vitae, Letters 
of Urban are published in J. P. Migne, Patrol, Lat,, vol. 151. 

See J. Langen, Geschichte der romischen Kirche von Gregor VII. 
bis Innocenz III, (Bonn, 1893) ; F. Gregorovius, Home in the Middle 
Ages, vol. 4. trans. by Mrs G. W. Hamilton (London, 1900-2I ; 
K. J. von Hefele, Conciliengeschichie, vol. 5 (2nd ed., 1873-00) ; 
Jafie-Wattenbach, Regesta pontif. Roman, vol. i (1885-88) ; H, H. 
Slilinan, History of Latin Christianity, vol. 3 (London, 1899) ; M. F. 
Stem, Zur Riographie des Papstes Urbans II. (Berlin, 1883) ; A. 
de Brimont, Un Pape au moyen age — Urbain II. (Paris, 1862) ; W. 
Norden, Das Papsitum und Byzanz (Berlin, 1903); Gigalski, “Die 
Stellung des Papstes Urbans II. zu den Sacramentshandlungen der 
Simonisteii, Schismatiker und Hiiretikcr,” in the Tilbinger iheol. 
Quarialschrift (1897). 

Urban III. (Uberto Crivclli), pope from the 25th of November 
1185 to the 20th of October 1187, was a Milanese, and had been 
made cardinal-priest of St Lorenzo in Damaso and archbishop 
of Milan by Lucius IIL, whom he succeeded. His family had 
suffered greatly at the hands of Frederick 1 ., and he now took 
up vigorously his projo^e^or’s quarrels with the emperor, 
including the standing^ of the 
Countess Matilda.' Ilis oppoStioir'to the pretensions of the 
Roman senate to govern the Papal States, moreover, com- 
pelled him to remain in exile through his pontificate. He 
suspended the patriarch of Aquileia for cnpwning the emperor’s 


son^ Henry, king of Italy (January 1186), in violation of his 
own rights as archbishop of Milan; and only the entreaties 
of the citizens of Verona, where he was stopping, prevented him 
from excommunicating Frederick. In 1187 he exhorted the 
Christian kings to renewed endeavours in the Holy Land, and 
the fall of Jerusalem on the 2nd of October is said to have 
caused his death. He died at Ferrara and was succeeded by 
Gregory VIII. His letters are in J. P. Migne, Patrol. Lat., vol. 
202. 

See J. Langcn, Geschichte der rdmischen Kirche von Gregor VII, 
his Innocenz III. (Bonn, 1893) ; Jaff6-Wattenbach, Regesta pontif. 
Roman, (1885-88) ; F. Gregorovius, Rome in the Middle Ages, vol. 4, 
trans. by Mrs G. W. Hamilton (London, 1896) ; P. Scheffer- 
Boichorst, Friedrichs /. letzter Streii mit der Curie (Berlin, 1866) ; 
W. Meyer, “ Zum Streite Kaiser Friedrichs I. mit Papst Urban III.,” 
in Forschungen zur deutschen Geschichte, vol. 19 (1879). 

Urban IV. (Jacques Pantaleon), pope from the 29th of 
August 1261 to the 2nd of October 1264, was the son of a shoe- 
maker of Troyes. Having received a monastic education, he 
became archdeacon of Liege and papal legate of Innocent IV. 
to Poland and Pru.ssia ; he was consecrated bishop of Verdun 
in 1253, and two years later was translated to the patriarchate 
of Jerusalem. While on a trip to Italy to explain at court a 
quarrel with the Ho.spitallers he was elected to succeed Alex- 
ander IV., after a three months’ vacancy in the Holy See. He 
never visit(id Rome, but lived most of his pontificate at Orvieto. 
He favoured his own countrj^men, and under him began that 
preponderance of the French in the curia which later led to the 
papal residence at Avignon, and indirectly to the Great Schism. 
He endeavoured without success to stir up Louis IX. of France 
to undertake a new crusade. In 1264 he instituted the festival 
of Corpus Christi. His chief domestic problems arose out of 
the competing claims for the crown of the Two Sicilies. He 
favoured Charles of Anjou, and declared in June 1263 that the 
papal grant of the kingdom to Edmund, son of Henry IIL of 
England, had expired because of the latter’s inability to oust 
the usurper Manfred. Urban died before the arrival of Charles 
of Anjou, and was succeeded by Clement IV. 

The registers of Urban IV. have been published by L. Dorez and 
1 . Guiraud in the Bihliothdque des Scales franfaises d*Athines ei de 
tiome (Paris, 1802). 

Sec F. Gregorovius, Rome in the Middle Ages, vol. 5, trans. by 
Mrs G. W. Hamilton (London, 1900-2) ; H. H. Milman, Latin 
Christianity, vol. 0 (London, 1800) ; K. Hampe, “Urban IV. und 
Manfred ” in Abhandlungen zur mittleren u. neueren Geschichte (Heidel- 
berg, 1905); Sievert, “Das Vorleben Papst Urbans IV.” in Dierdm- 
ische Quartalsckrift (1898) ; A. Potthast, Regesta pontif. Roman. 
(Berlin, 1875). 

Urban V. (Guillaume Grimoard or Grimaud de Beauvoir), 
pope from the 28th of October 1362 to the 19th of December 
1370, was born in 1309 near Loz^re in Languedoc, and entered 
the Benedictine priory of Chiriac. After receiving orders he 
became successively professor of canon law at Avignon and 
Montpellier, vicar-general of the dioceses of Clermont and Uz^s, 
abbot of St Germain d’Auxerre, abbot of St Victor at Marseilles, 
administrator of the bishopric of Avignon, and papal legate to 
Naples. He was returning from his mission to Italy when news 
reached him at Corneto that he had been chosen to succeed 
Innocent VI. He announced his acceptance from Marseilles, 
and was consecrated at Avignon on the 6th of November 1362. 
Urban witnessed the completion of the work of tranquillizing 
Italy under the able Cardinal Albornoz, and in 1364, in the 
interests of peace, madatheavy concessions to Bernabo Visconti. 
Moved by Peter of LuflKin, king of Cyprus, and by the cele- 
brated Carmelite Peter Thomas, who had come to Avignon in 
February 1363, the pope proclaimed another cru.sade, which 
found some echo in France and resulted in the temporary occu- 
pation of Alexandria (1365). Urban, yielding to the entreaties 
of the Emperor Charles IV. and of Petrarch, left Avignon on the 
30th of April 1367, despite the opposition of the French cardinals, 
and made his entry into Rome on the i6th of October. The 
following year he was visited by Charles IV., and crowned the 
Empress Elizabeth (ist of November) ; and in 1369 he received 
the Greek emperor, John Palaeologus, who renounced the 
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schism but for whom the pope was unable to secure assistance. 
Urban sanctioned the order of Jesuates and founded the 
medical school at Montpellier. On account of the poor repair 
of Rome, the restlessness of the Romans and the discontent of 
the French cardinals in Italy, he at length announced his in- 
tention of returning to France, avowedly to settle trouble 
between France and England. He took ship at Cometo on 
the 5th of September 1370, and, arriving at Avignon on the 
24th of the same month, died on the 19th of December. Urban 
was serious and humble, opposed to all nepotism, simony, and 
secular pomp. He was himself of blameless morality and 
reformed many abuses in the curia. He was honoured as a 
saint immediately after his death, and beatified by Pius IX. in 
1870. Urban^s successor was Gregory XI, 

Sec H. 7. Tomaseth, "Die Register u. Secretare Urbans V. u. 
Gregors XT. *' in Miiteilunqen des Instituts fUr osierfcichische Ge- 
schichtsforschung (1898) ; Baluzius, Vitae Pap. Avenion., vol. i 
(Paris. 1693) ; L. Pastor, History of the Popes, vol. i, trans. by 
F, I. Antrobus (London, 1899) ; F. Gregorovius, Rome in the Middle 
Ages, vol. 6, trans. by Mrs G. W. Hamilton (London, 1900-2) ; 
J. P. Kirsch, Die Riickheltr der PApste Urban V. u, Gregor XT. von 
Avignon nach Rom (Paderborn, 1898) ; J. H. Albands. Actes anciens 
concernant le bienheureux Urbain V. (Paris, 1897) ; J. B. Magnan, 
Histoire d' Urbain V. (2nd cd., Paris, i8()3) ; II. J. Wurm, Cardinal 
Albornoz (Paderborn, 1892); H. H. Milinan, Latin Christianity, 
vol. 7 (London, 1896) ; J. iJ. Christophe, Histoire de la papauU 
pendant le XI V*'"" siicle, vol. 2 (Paris, 1853). 

Urban VI. (Bartolommeo Prignano), pope from the 8th of 
April 1378 to the 15th of October 1389, was born at Naples in 
1318. He was made bishop of Accrenza in 1364, and in 1377 
was translated to the archiepiscopal see of Bari and placed in 
charge of the papal chancery. On the death of Gregory XL, 
who had finally returned to Rome from Avignon, he was elected 
pope in a conclave held under circumstances of great excite- 
ment, owing to popular apprehension of an intention of the 
French cardinals to elect a French pope and again abandon 
Rome. The populace broke into the hall after the election had 
been made and dispersed the cardinals, but the latter returned 
and confirmed their action on the following day. Urban VI. 
turned his attention at once to the reformation of the higher 
clergy, and, in spite of the warnings of Catherine of Siena, so 
angered the cardinals by his harsh and ill-tempered measures 
that they assembled at Anagni in July 1378, and revoked his 
election, in which they declared they had acted under fear of 
violence. On the 20th of September they elected at Fondi the 
Cardinal Robert of Geneva, who called himself Clement VII. 
and took up his residence at Avignon. Urban, on the other 
hand, remained at Rome, where he appointed twenty-six new 
cardinals and excommunicated Qement and his adherents. 
Thus began the Great Schism which divided the Western 
Church for about fifty years. Urban deposed Joanna of Naples 
(21st of April 1380) for adhering to France and Savoy in sup- 
port of the antipope, and gave her kingdom to Charles of 
Durazzo. Charles was crowned at Rome on the ist of June 
1381, but three years later quarrelled with the pope and shut 
him up in Noccra. Urban succeeded in escaping to Genoa, 
where he put several of his cardinals to death for suspected 
disloyalty. On the death of Charles he set out with an army 
apparently to seize Naples for his nephew if not for himself. 
To raise funds he proclaimed, by bull of the nth of April 1389, I 
a jubilee for every thirty-three years, but before the celebration 
could be held he died of injuries caused by a fall from his mule. 
Urban was frugal and never practised simony, but harshness, 
lack of tact, and fondness for unworthy nephews disgraced his 
pontificate. He was succeeded by Boniface IX. 

The chief sources for the life of Urban VI. are in Baluzius, Vitae 
Pap. Avenion. (Paris, 1693) ; Theoderici de Nyem De schismate 
Libri tres, ed. by G, Erler (Leipzig, 1890) ; Sauerlandc, '* Acten- 
stiicke zur Gcsch. des Papstes Urban VI.," in Hist. Jahrhuch der 
GArres-GeseUsehaft, xiv. (1893) ; “ Acta Urbani VI. et Bonifatii 
IX„" ed. C. Krofta* in Monumenta vaticana res gestas Bohemicas 
iUustfanHa (Prague, 1905) ; Der Liber Cancellariae Apostolicae vom 
Jahre /jfio, ed. by G. Erler (Leipzig, 1888) ; II Trattato di S. Vincenzo 
Perrer intomo al grande schisma dVeddente, ed. by A. Sorbelli 
(Bologna. 1906). 
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See L. Pastor. History of the Popes, vol. i, trans. by F. 1. Antrobus 
(London, 1899) ; M. Souchon. Die Papstwahlen in der Zeit des 
grossen Sehismas, vol. i (Brunswick. 1898) ; N. Valois, La Prance 
et le grand schisme d' Occident (Paris, 1896-1902) ; M. Creighton, 
History of the Papacy, vol. i (London, 1899) ; F. Gregorovius, 
Rome in the Middle Ages, vol, 0, trans. by Mrs G. W. Hamilton 
(London, 1900-2) ; R. Jahr, " Die Wahl Urbans VI.** in HaUische 
Bettrdge zur Geschtchtsforschung (1892) ; T. Lindner, " Papst 
Urban VI.,*' in Zeitschrift fUr Kirchengeschtchie, iii. (1879) : W. St C. 
Baddeley. Charles III. of Naples and Urban VI. (1894) ; J. B, 
Christophe, Histoire de la papautd pendant le XI V*^^ siiele, vol. 3 
(Paris, 1853). (C. H. Ha.) 

Urban VII. (Giovanni Battista Castagna), successor of 
Sixtus V., was born on the 4th of August 1521. He became 
governor of Bologna, archbishop of Rossano, and was long 
nuncio to Spain. Gregory Xlll. made him a cardinal, 1583 ; 
and in 1590 he was elected pope by the Spanish faction, but 
died twelve days later, on the 27th of September 1590, and 
was succeeded by Gregory XIV. 

See Ciaconius, Vitae et res ge.^tap summorum Pontiff. Rom. (Rome, 
T601-2) ; Cicarclla, continuator of Platina. De vitis Pontiff, Rom. 
(both contemporary ; the latter prolix and tedious) ; Arrigho, 
Vita Urbani VII. (Bologna, 1014) ; and Ranke, Popes (Eng. trans., 
Austin), a. 227. 

Urban VIIL (MafFeo Barberini), pope from 1623 to 1644, 
was born in 1568, of a wealthy riorcntinc family. lie early 
entered the prelacy, became prt^fect of Spoleto, twice nuncio to 
France, cardinal (1606), and finally, on the 6th of Augu.st 1623, 
succeeded Gregory XV. as pope. Urban was vain, self-willed 
and extremely conscious of his j)()silion ; he accepted the papacy 
chiefly as a temporal principality, and made it his first care to 
provide for its defence and to render it formidable. He built 
(.a.stelfran(:o on the northern frontier ; fortified the port of 
Civita Vecchia ; and strengthened the Castel Sant* Angelo, 
equipping it with cannon made from tlie bronze of the Pantheon, 
an act of vandalism which the Romans punished by the epigram, 
“ Quod non fecerunt barliari, fecerunt Barlierini.'* He also 
established an arsenal and a factory of arms. But all this 
provision was to no purpose. 7 ’hc only territory gained during 
Urban’s pontificate, the duchy of Urhino, the last addition to 
the papal states, was acquired by reversion (1631); and in his 
one war, with the duke of Parma, for the district of Castro, he met 
defeat and humiliation (1644). The Thirty Years* War Urban 
professed to regard as waged for political, not for religious, ends. 
He tiierefore took counsel merely with his interest as a temporal 
prince, threw in his lot with France, supported the duke of 
Nevers in the Man uan Succession, and, under stress of fear 
of Habsburg supremacy, suffered himself to be drawn into 
closer relations with the Prote.stants than beseemed his office, 
and incurred the reproach of rejoicing in the victories of heretics. 
Later, in keeping with his position, he oppo.sed all concessions 
to the Protestants ; but still showed himself so vacillating that 
the papacy ceased to be regarded as a serious political factor, and 
was entirely ignored in the final settlement of Westpha’ia, 1648. 

Urban was the last pope to practise nepotism on a grand scale. 
He failed to found a princely house ; but he enriched his family 
to an extent that astonished even the Romans. Urban bore a 
hand in the condemnation of Galileo. He acknowledged the 
genius of the astronomer, and had not approved of the action 
of the Inquisition in 1616 ; but subsequently, believing himself 
to have been caricatured in the DialogOj lie permitted the 
Inquisition to have its way and to compel an abjuration (1633). 
Urban also denounced the doctrin(?s of Jansen, 1644 (see 
Jansenism). He promulgated the famous bull In Coma 
Domini in its final form, 1627 ; published the latest revision 
of the Breviary, 1631 ; founded the College of the Propaganda 
for the education of missionaries, 1627 ; and accorded the title 
of ** eminence ** to the cardinals, 1630. Urban did much to 
embellish the city. Conspicuous among his works are the 
Barberini Palace, the College of the Propaganda, the Fountain 
of the Triton, and the baldachin of St Peter’s. His hymns 
and poems, which have frequently been published, are evidence 
of his literary taste and ability. Urban died on the 29th of 
July 1644, and was succeeded by Innocent X, 
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For contemporary accounts of Urban see: Tommasucci, in 
Platina, De vitis Pontiff, Rom, ; Oldoin, continuator of Ciaconius, 
Vitae et res gestae summorum Pontiff, Rom. ; and Simonin, Gesta 
Urhani (Antwerp, 1O37). A rich collection of materials was made 
by Andrea Niccoletti, Della vita di Papa Urbano VllJ, e storia 
del suo pontificaiOt never published, but extensively used by Ranke 
and others. See also Ranke, Popes (Eng. trans., Austin), ii. 552 
seq., iii. i seq., 21 seq.; v. Reumont, Gesch, der Stadt Rom, iii. 2, 
61 1 seq., 702 seq.; Santa Pieralisa, Urbano Vlll, e Galileo Galilei 
(Rome, 1875) ; Gregorovius, Urban VJJl, im Wider spruoh zu Spanien 
it. dem Kaiser (Stuttgart, 1879) ; and Weech, Urban VIII, (London, 
1905). (T.F.C.) 

URBANA9 a city and the county-.seat of Champaign county, 
Ohio, U.S.A., about 47 m. W. by N. cf Columbus. Pop. (1890) 
6510 ; (1900) 6808 (796 being negroes and 405 fareign-born) ; 
(1910) 7739. Urbana is served by the Erie, the PitLshiirg, 
Cincinnati, Chicago & St Loui.s, and the Cleveland, ('incinnati, 
Chicago & St Louis railways, and by the Ohio Electric inter- 
urban line. It has a public library (1890) and a county children's 
home (1892), and is the scat of Urbana University (co-cduca- 
tional), founded in 1850 under the auspices of the New Church. 
'I’he city is situated in a fertile farming region. Its manu- 
factures include furniture, telephones, woollen goods, paper, 
foundry and machine-shop products, &c. Urbana was laid out 
in 1805 by Colonel William Ward, of Grcenbriar, Va., who 
owned the land included in the original survey and gave many 
lots to the county on condition that the proceeds from their 
sale should be used for public improvements ; it was incor- 
porated as a village in 1816 and was chartered as a city in 1867. 
Colonel Ward was the grandfather of the sculptor J. Q. A. 
Ward, who was born here and here first pursued, unaided, 
his study of art. Urbana was also the home for .several years 
(after 1802), and is the burial place, of Simon Kenton, the 
famous pioneer and Indian fighter. 

URBINO (anc. Urvinum Mataurense)^ a city and archiepiscopal 
sec of the Marches, Italy, in the province of Pesaro and Urbino, 
19 m. direct S.W. of Pesaro and 50 m.by rail N. by W.of Fabriano, 
a junction on the line from Ancona to Rome. Pop, (1901) 6809 
(town), 18,244 (commune). It is picture.squcly situated on an 
abrupt hill 1480 ft. above .sea-level ; its streets are narrow and 
crooked, and the town has a medieval aspect. It is dominated 
by the ducal palace erected by Luciano da Laurana, a Dalmatian 
architect, in 1 460-82, for Fedcrigo Montefeltro, and regarded 
by the contemporaries of the founder as the ideal of a princely 
residence. The sculptured doorways, chimneys and friezes of 
the interior arc especially fine. Some are by Domenico Kosselli 
of Florence, others by Ambrogio d* Antonio da Milano. The 
rich and beautifully executed intarsia work may be due to Baccio 
Pontclli. The massive irregularity of the exterior is due to the 
unevenness of the site. The decoration of the exterior was never 
completed ; but the arcaded courtyard is the finest of the 
Renai.s.sancc, except perhaps that of the Canccllcria at Rome 
(Burckhardt). The palace is now partly used for government 
purposes, and also contains the municipal archives, a collection 
of ancient inscriptions, formed by the cpigraphist Raffacle 
Fabrctti (many of them from Rome), a gallery of sculpture of 
various periods and a picture gallery. This last contains a 
small but interesting collection of pictures, including works 
by Paolo Uccello, Giovanni Santi, Justus of Ghent, Timoteo 
della Vile, and other 15th-century artists, also a “ Resurrection ** 
by 'ritian (a late work). The picture of the Last Supper ” 
by Justus is specially valuable from its containing fine portraits 
of the Montefeltro family and members of the ducal court, 
'rhe cathedral, a building of no special interest, stands in the 
great piazza clo.se to the ducal palace. It was erected in 1801 
after the collapse of the former structure. In the sacristy 
there is a very beautiful miniaturc-like painting of the ** Scourging 
of Christ,^' by Piero della Francesca, and other pictures by later 
artists. In the cr)*pt there is a fine pieta in marble by Giovanni 
da Bologna. Opposite the palace is the church of S. Domenico, 
a Gothic building with a good early Renaissance portal and a 
relief ih the lunette by Luca della Robbia (1449). The interior 
was spoilt in the 17th century. S. Francesco has a fine 14th- 
century loggia and campanile, and a handsome portal of a 
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chapel in the interior by Constantino Trappola (15th century). 
S. Bernardino, outside the town, is a plain early Renaissance 
structure. On the walls of the chapel of the gild or con- 
fraternity of San Giovanni Battista are .some valuable early 
frescoes, painted by Lorenzo and Giacomo Salimbene da San 
Severino in 1416. In the church of S. Spirito are two paintings 
by Luca Signorelli, the “Crucifixion^’ and the “ Day of Pen- 
tecost,’* originally intended for a processional banner, llie 
modest house where Raphael was born and .spent his boyhood 
is preserved. It is now the property of a society of artists. Its 
rooms form a museum of engravings and other records of 
Raphael’s works, together with a picture of the Madonna by 
his father, Giovanni Santi, formerly thought to be by Raphael 
himself. A monument was erected to him in the piazza in 1897. 
I’he theatre, decorated by Girolamo Gcnga, is one of the earliest 
in Italy; in it was performed the first Italian comedy, the 
Calandria of Cardinal Bibbiena, the friend of Leo X. and 
Raphael. The magnificent library formed by the Montefeltro 
and Della Rovere dukes was removed to Rome, and incorporated 
in the Vatican library (but with a separate numbering) in 1657. 
There is a free university founded in 1564 which has two faculties 
(with 163 students in 1902-03), and also a technical school. The 
town has manufactures of silk, majolica and bricks. 

The ancient town of Urvinum Mataurense (taking its name 
from the river Mataurus or Metaurus) is mentioned a few times 
in classical literature, and many inscriptions relating to it 
exist. The course of its walls can still be traced. It was an 
important place in the Gothic wars, and is frequently mentioned 
by Procopius. At the end of the 12th or beginning of the 13th 
century it came into the possession of the family of Monte- 
feltro. Of this by far the most important member was Fedcrigo 
da Montefeltro, lord of Urbino from 1444 to 1482, one of the 
most successful condotticri chiefs of his time, and not only a 
man of great military and political ability, but alsoun enthusiastic 
patron of art and literature, on which he lavished immense 
sums of money. Federigo much strengthened his position, 
first by his own marriage with Battista, one of the powerful 
Sforza family, and secondly by marrying his daughter to 
Giovanni della Rovere, the favourite nephew of Pope Sixtus IV., 
who in return conferred upon Fedcrigo the title of duke. 
Federigo’s only son Guidubaldo, who succeeded his father, 
married in 1489 the gifted Elizabeth Gonzaga, of the ruling 
family in Mantua. In 1497 he was expelled from Urbino by 
Caesar Borgia, son of Alexander VI., but regained his dukedom 
in 1503, after Cae.sar’s death. Guidubaldo was the last duke 
of the Montefeltro line ; at his death in 1508 he bequeathed his 
coronet to Francesco Maria della Rovere, nephew of Julius II., 
and for about a century Urbino was ruled by its second dynasty 
of the Della Rovere family. In 1626 the last descendant of 
Francesco, called Francesco Maria II., when old and childless 
abdicated in favour of Pope Urban VUI., after which time 
Urbino, with its subject towns of Pesaro, Fano, Fossombrone, 
Gubbio, Castel Durante, Cagli and about 300 small villages, 
became part of the papal states until the suppression of the 
temporal power in 1870. 

During the reigns of Federigo and Guidubaldo, Urbino was one 
of the foremost centres of activity in art and literature in Italy. 
The palace erected by Federigo has already been mentioned. 
It was at his court that Piero della Francesca wrote his celebrated 
work on the science of perspective, France.sco di Giorgio Martini 
his Trattato architettura published by Saluzzo, Turin, 1841), 
and Giovanni Santi his jroetical account of the chief artists 
of his time. The refined magnificence of Guidubaldo’s court 
is eloquently described by Baldassare Castiglione {q,v,) in 
his Cortegiano, When Henry VIJ. of England conferred the 
order of the Garter on Guidubaldo, Castiglione was sent to 
England with a letter of thanks and with the small picture, 
now in the Louvre, of “ St George and the Dragon,” painted by 
Raphael in 1 504, as a present to the English king. This painting 
was among Charles I.’s collection which was sold by order of 
the Commonwealth in 1649. 

Throughout the whole of the 16th century the state of Urbino 
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was one of the chief centres for the production of majolica, 
especially the towns of Gubbio and Castel Durante. Most of the 
finest pieces of Urbino ware were made specially for the dukes, 
who covered their sideboards with the rich storied piatiidi pompa. 
Among the distinguished names which have been associated with 
Urbino are those of the Ferrarese painter and friend of Raphael, 
Timoteo della Vite, who spent most of his life there, and 
Bramante, the greatest architect of his age. The Milanese 
sculptor, Ambrogio, who worked so much for Federigo, married 
a lady of Urbino, and was the progenitor of the Baroccio family, 
amon^ whom were many able mathematicians and painters. 
Federigo Baroccio, Ambrogio’s grandson, was a very popular 
painter, some of whose works still exist in the cathedral and 
elsewhere in Urbino. This city was also the birthplace of Pope 
Clement XI., of several cardinals of the Alban family, and of 
Bernardino Baldi, Fabretti, and other able scholars. An 
interesting view of Urbino, in the first half of the i6th century, 
occurs among the pen drawings in the MSS. Arte del vasajo, 
by the potter Piccolpasso, now in the Victoria and Albert 
Museum. 

Sec also E. Calziiii, Urbino e i suoi monumenti (1897) ; G. Lip- 
parini, Urbino (Bergamo, 1903). 

URBS SALVIA (mod. Urbisaglia), an ancient town of Picenum, 
Italy, about 8 m. S. of the modem Macerata, and 10 m. S. of 
Ricina. It was the meeting-point of several ancient roads; 
the road leading south from Ancona through Ricina and Falerio 
to Asculum was crossed here at right angles by that from 
Fanum to Tolentinum, Septempeda (S. Severino) and Nuceria 
Camellaria, while another led north-east from Urbs Salvia to 
Pausulac and the coast at Potent ia (near mod. Porto Recanati). 
It seems to have been also called Pollentia. The date of its 
foundation is unknown, but it became a colony in the time of 
Trajan, and its importance seems to begin from tliis period. 
It was utterly destroyed by Alaric, and both Procopius (B.6\ 
ii. 16, 17^ and Dante \ParadisOy xvi. 73) speak oi its desolation. 
The arx is occupied by the modern village ; below it consider- 
al)le remains of the city walls and of the buildings within 
them, alike of brickwork of the imperial period, are preserved 
—an amphitheatre 328 x 249 ft., with an arena 190 x 112 ft., a 
tlieatre, baths, tombs, &c. A subterranean aqueduct and a 
number of inscriptions have been found on the site. Close by 
is a little chapel with paintings of the early i6th century. The 
Romanesque abbey church of the Fiastra, about 3 m. to the 
north, is noticeable. The territory of Urbs Salvia probably 
extended as far as the old Romanesque church of S. Maria di 
Rambona, 8 m. to the north-west. 

urdO, the name of that variety of Hindustani which borrows 
a great part of its vocabulary from Persia and Arabic, as con- 
trasted with “ Hindi,” the variety which eschews such words, 
but borrows from Sanskrit instead. It is spoken by Mussulmans 
and those Hindus who have come under Mussulman influences, 
and has a considerable literature. See Hindostani and Hin- 
DOSTANi Literature. 

UREA, or Carbamide, C0(NH2)2, the amide of carbonic 
acid, discovered in 1773 H. M. v. Rouelle, is found in the 
urine of mammalia, birds and some reptiles ; human urine 
contains approximately 2-3 %, a grown man producing about 
30 grammes daily. It is also a constituent of the blood, of 
milk, and other animal fluids. Its synthesis in 1828 by 
F. Wohler {Pogg. Ann., 1828, 12, p. 253) is of theoretical 
importance, since it was the first organic compound obtained 
from inorganic materials. Wohler oxidized potassium ferro- 
cyanide to potassium cyanate by fusing it wi£h lead or 
manganese dioxide, converted this cyanate into ammonium 
cyanate by adding ammonium sulphate, and this on evapora- 
tion gives urea, thus : — 

K^Fe(NC)fl-^^ KCNO -> NH4CNO-)- CO(NH2),,. 

It may also be prepared by the action of ammonia on carbonyl 
chloride, diethyl carbonate, chlorcarbonic ester or urethane ; 
by heating ^monium carbamate in a sealed tube to 130-140^ 
C. ; by oxidizing potassium cyanide in acid solution with 


potassium permanganate (E. Baudrimant, Jahresb,, 1880, 
P- 393) i by the action of 50 % sulphuric acid on cyanamide ; 
CN NH2-*-H20=C0(NH.,)2 ; by the action of mercuric oxide 
on oxamide (A. Williamson); (CONH2)2+HgO««CO(NH2)2+ 
Hg+COo ; by decomposing potassium cyanide with a dilute 
solution of sodium hypochlorite, followed by adding ammonium 
sulphate (A. Rcychler, Soc. Chim.y 1893 [3], 9, p. 427); 
and by oxidation of uric acid. It may be obtained from urine 
by evaporating to dryness on the water bath, taking up the 
residue in absolute alcohol and evaporating the alcoholic solution 
to dryness again. The residue is then dissolved in water, 
decolorized by animal charcoal and saturated at 50® C. with 
oxalic acid. The urea oxalate is recrystallized and decolorized 
and finally decomposed by calcium carbonate (J. J. Berzelius, 
Pogg. Ann,, 1830, 18, p. 84). As an alternative method, 
A. N. E. Millon (Ann, chim, phys, [2], 8, p. 235) concentrates 
the urine and precipitates the urea by nitric acid. The pre- 
cipitate is dissolved in boiling water, decolorized by potassium 
permanganate and decomposed by barium carbonate. The 
solution is then evaporated to dryness and extracted by alcohol. 

Urea crystallizes in long needles or prisms which melt at 
132® C. and sublime when healed in vacuo. It is readily 
soluble in water and in alcohol, but is insoluble in chloroform 
and ether. When heated above its melting-point, it yields 
ammonia, cyanuric acid, biuret and ammclide. On warming 
with sodium, it yields cyanamide. Dry chlorine gas p:is:;ed into 
melted urea decomposes it with formation of cyanuric acid and 
ammonium chloride, nitrogen and ammonia being simukaneously 
liberated. Alkaline hypobromites or hypochlorites or nitrous 
acid decompose urea into carbon dioxide and nitrogen. It is 
also decomposed by warm aqueous solutions of caustic alkalis, 
with evolution of ammonia and carbon dioxide. When heated 
with alcohol in scaled tubes, it yields carbamic esters ; with 
alcohol and carbon bisulphide at 100“ C., carbon dioxide is 
liberated and ammonium sulphocyanicle is formed. Acid 
potassium permanganate oxidizes it to carbon dioxide and 
nitrogen. It acts as a rnonacid base. 

Urea may ho rccognizt'd by its crystalline* oxalate and nitrate*, 
which art* produced on adding oxnlic and nitric acids to concen- 
trated solutions of the base; by Hit* white precipitate formed on 
adding mercuric nitrate to the iicutral atjiieous sohitions of urea; 
and by the so-called " biiirel " rea<:tir)n. In this reaction urea is 
heated in a dry tube until it gives oif nnmionia freely; the resi<lii(? 
is dissolved in water, made alkaline with caustic soda, and a drop of 
copper sulphate solution is added, wlun a fine viol<*t-r(*d coloration 
is produceil, Sevenal methods are em))loyed for the? quanlitative 
estimation of urea. K. Bunsen (Aim., j8.j8, 05, p. 875) healed 
urea with an ammoniacal solution of barium chloride to 220® C., 
and converted the barium carbonnle iornied into barium .sulpliate, 
which is then weighed (s' c also JC. Plliigcr and K. Bohland, Zeit, 
/. anal. Chem., 1S8O, 23, i». 599; K. A. M. Mbrner, tbre/., 1891, 30, 
p. 3tS()), Among the volumetric methods used, the one? most 
commonly employed is that of W, Knop (ibid., 1870, 9, p. 22f»), 
in which the urea is decomposed by an alkaline hypobromitc aiul 
the evolved nitrogen is measured (see A. H. Allen, Commercial 
Organic Analysis). J. v. Liebig (Ann,, 1853. 85, p, 289) jirecipitates 
dilute solutions of urea with a dilute standard solution of mercuric 
nitrate, using alkaline carbonate as indicator. In this process 
phosphates must bo absent, and the nitric acid liberated during 
the reaction should be neutralized as soon as possible. Chlorides 
also prevent the formation of the ))recii>itate until enough of tlu^ 
mercury solution has been added to convert them into mercuric 
chloride (see also E. Pfliiger, /. anal. Chem., 1880, 19, p. 378). 
E. Riegler (ibid., 1894. 33, p. 49) decomposes urea solutions by means 
of mercury dissolved in nitric acid, and measures the evolved gas. 

Urea chlorides arc* formed by the action of carbonyl chloride 
on ammonium chloride (at 400° C.), or on salts of primary ami m s. 
They are readily hydrolysed by water, and combine with b/ises 
to form alkyl ureas, and with alcohols to form carbamic esters. 
Substituted urea chloride.s arc formed by the direct action of 
chlorine (F. D. Chatlaway and D. F. S. Wumsch, Jour. Chem. Soc., 
1909, 95, p. 129). Urea chloride, NH2*CO*Cl (L. Gattemiann, 
Ann., 1888, 244, p. 30), melts at 50® C. and Ixiils at 61-62® C. In 
the presence of anhyflrous aluminium chloride it pacts with aro- 
matic hydrocarbons to form the amides of aromatic acids. Nitro- 
urea, H^*CO»NH»N().j. prepared by a<lding urea nitrate to well- 
cooled concentrated sulphuric acid (J. Thiele and A. Lachmaim, 
Ann., 1895, 288, p. 281), is a crystalline powder, soluble in water, 
and which decomposes on heating. It is a strong acid and is 
stable towards oxidizing agent.s. Diazomethanc converts it into the 
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methyl derivatives of isocyanic acid, atul nltramide, NH^NO^. 
Amiaourea, or semicarbazide, NH,*CO*NH-NHj, is best prepared 
from hydrazine sulphate and potassium cyanate (J. Thiele and O. 
Stange, Bsf., 1894, 27, p. 31). It may also be obtained by reducing 
nitronrea in acid solution with zinc dust. Xt crystallizes in prisms, 
which melt at 9(>° C., and arc easily soluble in water. It reduces 
Fchling's solution in the cold. Jt reacts with carbonyl compounds, 
giving semi-carhaxones, and in consequence is frequently used for 
characterizing such substances. Hydroxy urea, NH-*CO»NH*OH, 
is produced from hydroxylamine and cyanic acid (w. F. Dresler 
and R. Stein, Ann., 1809, 130, p. 242), or from ammonium hypo* 
chlorite and potassium cyanate (A. Hantzsch, Ann., 1898, 299, 
p. 99). It crystallizes in needles, which melt at 128-130^ C., and is 
decomposed on long heating. It is readily soluble in water and 
reduces warm silver solutions. Hyponitrous acid is formed by 
passing nitrous fumes into its methyl alcoiiol solution. 

Alkyl ureas are formed by the action of primary or second- 
ary amines on isocyanic acid or its esters: CONH + NH.»R = 
R-NHCONH-jj CONR i NHRgaNRa.CO NHK ; by the action of 
carbonyl chloride cm amines : COQ2+2NHK3i:4CO(NRo).^ + 2HQ ; 
and in the> hydrolysis of many urcides. The tetra-alkyl derivatives 
ax’e liquids, tlic remainder being solids. Hydrolysis by alkalis 
decomposes them into carbon dioxide, amines and ammonia. The 
symmetrically substituted ureas are generally tasteless, while the 
asymmetrical derivatives are sweet, For example, aa-dimethyl 
urea is sweet, a/S-dimethyl urea is tasteless ; y^-phenetol carbamide 
or duicin, NH-^-CO NH CflH^'OCaHfl, is sweet, while the di-/)-phenetol 
carimmide, CO(NH'CaH4'OCj,H5)2, is tasteless. 

The derivatives of urea containing acid radicles arc known as 
ureides. Those derived from monobasic acids, obtainetl by the 
action of acid chlorides or anhydrides on urea, decompose on heating 
and do not form siilts. Those containing more than one acyl group 
are formed by the action of carbonyl chloride on acid amides ; 

COCI 3 + 2C1 l 3 CONn 3 tr.CO(NHCOCH.,)a + 2HC1. 

Acetyl urea, NHg'CO-NH'COCHj, formed by the action of acetic 
anhydride on urea, crystallizes in needles which melt at 212® C. and, 
on Heating, strongly decomposes into acetamide and cyanuric acid. 
Methyl acetyl urea, CHaNH-CO NHCOCHg, is formed by the action 
of potash on a mixture of bromine (i mol.) and acetamide (2 mols.) 
(A. W. V. Hofmann, Der., 1881, 14, p. 2725), or of methylaroine on 
acetylurcthane (G. Young, Jour. them. Soc., 1898. 73, p. 364), 
When heated with water it is decomposed into carbon dioxide, 
ammonia, methylamine and acetic acid, Bromural or a-brom* 
isovaleryl urea, NH3*CO'NH*CO-CHBr*CH(CH.,),4, has been intro- 
duced as an hypnotic ; its action is mild, and interfered with by the 
presence of pain, cough or delirium. 

The urcides of oxy-acids and dibasic acids form closed chain 
compounds (.see Allantoin; Alloxan; Hydantoin; Purin), 
Parabanic acid (oxalyl urea), COrNH-C'Olj, is formed by oxidizing 
uric acid ; or by condensing oxalic acid and urea in the presence of 
pliosphorus oxychloride. 11 crystallizes in needles and is readily 
nydrolysed by alkalis. It behaves as a monol^sic acid and forms 
unstable salts. When heated with urea, it forms oxalyl diureide, 
HjN.CO.CO-NH.CO.NH CO.NH.,. Dimethylparabanic acid (choles- 
terophane), C0[NCH.j'C01.j, is formed by oxidizing caffeine or by 
methylating parabanic acid. It crystallizes in plates, which melt at 
I45»5‘’ C., ana is soluble in cold water. Hydrochloric acid at 200° C. 
decomposes into oxalic acid, carbon dioxide and methylamine, 
whilst an alcoholic .solution of a caustic alkali gives dimethyl urea and 
oxalic acid. Barbituric acid (malonyl urea), CH2[C0 NH]C0-2H30, 
formed by condensing malonic acid with urea (E. Grimaux, Bull. 
Soc. Chim., 1879, 31, 146), crystallizes in prisms, which decompose 
on heating. It yields a nitroso derivative, is nitrated by nitric 
acid to dilituric acid and brominated by bromine. It is a dibasic 
acid. Veronal {q.v.) is diethyl malonyl urea. For isobarbituric 
acid see T. B. Johnson and E. V. McCollum, Jour, Biol. Chem,, 
1906, I, p. 437. Ta/rtronyl urea (dialuric acid), CO[NH'CO]CH-OH, 
formed by the reduction of alloxan (J. v. Liebig and F. Wdhler, 
Ann., 1838, 26, p. 276), or of alloxantin (A. Baeycr, Ann., 1863, 
127, p. 12), crystallizes in needles or prisms and possesses a very 
acid reaction. It becomes red on exposure, and in the moist 
condition absorbs oxygen from the air, giving alloxantin. AUo-' 
phanic acid. NHj'CO^NH-COaH, is not known in the free state, as 
when liberated from its salts, it is deconi])osed into urea and carbon 
dioxide. Us esters are formed by passing the vapours of cyanic 
acid into alcohols (W. Traube, Ber,, 1889, 22, p. 1572) ; 

CONH-^NHy CO^-NHaCO NH COaR ; 
by the action of chlorcarbonic esters on urea (H. SchifT, Ann,, 1896, 
291. p. 3^7 ) ; and by the action of urethanes on urea chloride (L. 
Gattermann, Ber,, 1 8'88, 2 1 , p. 293 R). They are readily decomposed 
by alkalis, yielding cyanuric acid and ammonia. Biuret (allopnana- 
mkle), NH,‘CO‘NH*CO NH.„ is formed by heating urea ; by the 
action of ammonia on allophanic ester ; and by heating urea to 
140® C. and passing chlorine into the melt at 140-150® C. (j, Thiele, 
Ann., 1898, 303, p. 95 Anm.). It crystallizes in needles which melt 
at 190® C. (with decompoisition), and is readily soluble in hot water. 
When heated strongly it is decomposed into ammonia and C3ranuric 
acid. Baryta water hydrolyses it to carbon dioxide, ammonia and 


urea. With silver nitrate and caustic soda it 3nelds a silver salt, 
AggCiHgNsOg. With nitric acid in the presence of sulphuric acid 
it yields a nitro derivative. 

Thiourea, or sulphocarbamide, CS(NH2)2, is formed by pro- 
longed fusion of ammonium thiocyanate (E. Reynolds^ Ann., 
1869, 150, p. 224), by passing sulphuretted hydrogen into an 
ethereal solution of cyanamide (E. Baumann, Ber., 1873, 6, 
p. 1375), or by heating isopersulpho-cyanic acid (F. D. Chatta- 
way, ]owt. Chem. Soc., 1897, 7iy P. 612). It crystallizes in 
thick prisms which melt at 180® C. and is readily soluble in 
water. When heated for some time with water to 140® C. in a 
sealed tube, it is transformed into ammonium thiocyanate, a 
similar result being obtained by heating the base alone for 
some hours to 160-170® C. On heating alone for some hours to 
170-180® C. it is converted into guanidine thiocyanate. It is 
hydrolysed by alkalis, giving carbon dioxide, ammonia and 
sulphuretted hydrogen. It is readily desulphurized by silver 
oxide, mercuric oxide or lead oxide. Potassium permanganate 
oxidizes it to urea (R. Maly, Monais., 1890, 11, p. 278), It acts 
as a weak base and forms salts with one equivalent of an acid. 

The alkyl derivatives of thiourea are obtained by the action of 
ammonia and of primary and secondary amines on the mustard 
oils (A. W. Hofmann, Ber., 1867, L p. 27) *. 

eSNR-f NH3 » NH,.CS NHR; CSNR-f NR^R - R-NH CS^NHR, 
or by healing the amide salts of the alkyl dithio-carbaminic acids, 
viz., NR-CS*S(NH3R). The monoalkyl derivatives are desul- 
phurized by lead hydroxide in the presence of sodium carbonate, 
the afi dialkyl and Irialkyl derivatives being unaffected (A. £. 
Dixon. Jouf. Chem. Soc., 1893, 63, p. 325). The dialkyl thioureas 
when digested with mercuric oxide and amines give guanidinea. 
CS(NHR)2 i-NHgR + HgO-HgS -I RN : C(NHR)3. 

Thiourea and many of its unsymmetrical derivatives have marked 
physiological action '; thiourea causes a slowing of the pulse and 
respiration, cardiac failure, and death in convulsions ; phenyl-» 
ethyl- and acetyl- thiourea are actively toxic. The most important 
derivative pharmacologically is allyl-thiourca, also known as 
thiosinamine or rhodallin. NHa'CS-NH-CRj-CHtCHg. 

Thiosemicarbazide, NHa-CS*NH*NH.,, prepared from hydrazine 
sulphate, potassium carbonate and thiocyanate (N. Freund, Ber,, 
1895, 28. p. 94b; 1896. 29, p. 2501), crystallizes in long needles, 
which melt at 181-183® C. The addition of sodium nitrite to an 
aqueous solution of its hydrochloride converts it into amido-triaz- 
N===s=N 

sulphol Sc I • The hydrochloride with potassium cyanate 

^C(NH,) : N 

gives hydrazothio-carbonamide, NR/CO'NH-NH'CS-NH,. 

Medicine, — Urea has been given in medicine in doses of 10 to 
60 grs. either in mixture or hypodermically. It has been used with 
success as an antipcriodic and antipyretic in ague, and also as a 
diuretic in gout and kidney affections. Thiosinamine is given 
internally in doses of 4 to i gr. in cafxsule. Larger doses usually 
upset the digestion. It has been used for the cure of lupus and of 
keloid, in which case it is administered hypodermically. In keloid 
20 minims of a 10 % solution is injected directly into the part. It 
causes a local reaction with absorption of the scar tissue. For this 
reasonit is used to remove corneal opacities, deaf ness due to thickening 
of the membrane, stricture of the oesophagus and hypertrophy of 
the pylorus, it has also been successful in the treatment of adhesive 
arametritis. Fibrolysin is a modified form of thiosinamine made 
y mixing it with sodium salicylate. Fibrolysin is freely soluble 
and may be given in hypodermic or intra-muscular injection. Like 
thiosinamine it has a specific action on scar tissue and has been 
used in urethral strictures. Both these preparations should only 
be used in cases where it is possible to exclude any tuberculous 
foci, or by their action in breaking down protective fibrous tissues 
they may cause a quiescent lesion to become active. In large 
doses toxic symptoms are produced, death following on coma. 

URETHANE, NH5jCO.^C2H5, the ethyl ester of carbamic acid, is 
synthesized from ammonia and chlorcarbonic ester or diethyl 
carbonate; by prolonged boiling of urea with alcohol (A. W. 
Hofmann, Ber,, 1871, 4, p. 268; ; by the action of alcoholic 
hydrochloric acid on cyanogen ; by the action of alcohol on urea 
chloride (L. Gattermann, Ann., 1888, 244, p. 40) ; and by 
warming alcoholic hydrochloric acid with an alcoholic solution 
of potassium cyanate ( 0 . Folin, Amer. Chem. Jour., 1897, 19, 
p. 341). It crystallizes in large plates, readily soluble in water 
and melting at 49-50® C. When heated with ammonia to 
180® C., it gives urea. Cold alcoholic potash decomposes it into 
potassium cyanate and alcohol. 

Nitroso-urethane.^O'^H'COfijA,^, formed by reducing ammonium 
nitro-urethane with zinc dust and glacial acetic acid (J. Thiele, 



URFfi— URI 


79S 


Ann.. 1895. »«8. P- 304 ). crystalHw# to needles which melt at 
51-52^ C. (with decompositxoA). It m decomposed by alkalis and 
by acids : 

CjH-N A “ CPa ■»“ CtfHftOH + N* (alkalis), 

2 C,H«N.pJ« 2 c 6 g + CaHpH + 2 Na + HjO + CaH4 (acids). 

On oxidation it yields nitro-urethane. With a methyl alcoholic 
solution of potash it yields a yellow precipitate, which is probably 
the potassium salt of nitrosocarbamic acid, NK NO-COgK. Nitro‘ 
urethane, N0g'NH C05jC.jH{,. formed by dissolving urethane in 
concentrated sulphuric acid and adding ethyl nitrate to the well- 
cooled mixture (J. Thiele, ibid.), crystallines in plates which melt 
at 64® C. and is soluble in water. It has a strongly acid reaction, 
its salts, however, being neutral. Its stiver salt with methyl 
iodide gives a methyl ether, which is readily split by ammonia 
into methyl nitramine and methyl urethane (cf. A. P. Franchimont, 
Rec, trav. chim., 1894, 15, p. 309). On reduction with zinc dust and 
acetic acid it yields hydrazine carboxylic ester. Phenyl urcthena, 
C„HBNH COAWf», is formed by the action of cyanformic eater on 
aniline at too® C. ; by the action of absolute alcohol on benzoyl 
azoimide (T. Curtius, /ewr. prak. Chem. [2], 52, p. 214); and by the 
action of bromine and sodium ethylate on benzamidc (E. Jeffreys. 
Amer. Chem, Jour,, 1899, 22, p. 41 ). It crystallizes in long needles 
which melt at 51-52® C. and boil at 227-228® C. (with partial de- 
composition). It is easily soluble in alcohol and when heated 
in a sealed lube yields aniline and urea. With phosphorus peiita- 
sulphide it yields phenyl mustard oil. 

Physiologically urethane has a rapid hypnotic action, producing 
a calm sleep and having no depressant effect on the circulation. 
It is much used as an anaesthetic for animals. Di-urcthanc, 
NHiCOgCgHOa, and hedonal, are also nar- 

cotics, the latter being, in addition, a powerful diuretic. Phenyl 
urethane or euphorin has a physiological action more like that of 
acetanilide ancf phenacetin than of urethane. It depresses tlie 
temperature and is an analgesic. It is of little value as an hypnotic. 


URFA, HONORli D*, Marquis de Valbromev, Comte de 
Chateauneup (1568-1625), French novelist and miscellaneous 
writer, was bom at Marseilles on the nth of February 1568, and 
was educated at the Collie de Tsarnon. A partisan of the 
League, he wa.s taken prisoner in 1595, and, though soon set at 
liberty, he was again captured and imprisoned. During his 
imprisonment he read Ronsard, Petrarch and above all the 
Diana enamarada of George de Montemayor and Tasso's Aminta. 
Here, too, he wrote the Epitres morales (1598). Honor^'s 
brother Anne, comle D'Urf 4 , had married in 1571 the beautiful 
Diane de Chdtcaumorand, but the marriage was annulled in 
1598 by Clement VIII. Anne D’Urf6 was ordained to the 
pries hood in 1603, and died in 1621 dean of Montbrison. 
Diane had a great fortune, and to avoid the alienation of the 
money from the D’Urf6 family, Honors married her in 1600. 
This marriage also proved unhappy ; D'Urfe spent most of his 
time separated from his wife at the court of Savoy, where he 
held the charge of chamberlain. The separation of goods 
arranged later on may have been simply due to money em- 
barrassments. It was in Savoy that he conceived the plan of 
his noVel Astrie, the scene of which is laid on the banks of the 
Lignon in his native province of Forez. It is a leisurely romance 
in which the loves of Cdladon and Astr6c are old at immense 
length with many digressions. The recently discovered cir- 
cumstances of the marriages of the brothers have disposed of 
the idea that the romance is autobiographical in its main idea, 
but some of the episodes are said to be but slightly veiled 
accounts of the adventures of Henry IV. The shepherds and 
shepherdesses of the story are of the conventional type usual to 
the pastoral, and they discourse of love with a casuistry and 
elaborate delicacy that are by no means rustic. The two first 
parts of Astrie appeared in 1610, the third in 1619, and in 1627 
the fourth part was edited and a fifth added by D'Urf 4 's secre- 
tary, Balthazar Baro. Astrie set the fashion temporarily in 
the drama as in romance, and no tragedy was complete without 
wire-drawn discussions on love in the manner of C 41 adon and 
Astr 4 e. D'Urtt also wrote two poems. La Sireine (i6ir) and 
Sylvanire (1625). He died from injuries received by a fall from 
his horse at vSlafranca on the 1st of June 1625 during a cam- 
paign against the Spaniards. The best edition of Astrie is that 
of 1647. In 1908 a bust of D'Urf 4 was erected at Virien (Ain), 
where the greater j^rt of Astrie was written. 

URGA (the Russian form of the Mongol Orgo ** palace of a high 
official), a city of Mongolia, and the administrative centre of the 


northern and eastern Kalka tribes, in 48® 20' N., lo f 30' E., 
on a tributary of the I'ola river. It is the holy city of the 
Mongols and the residence of the “ Living Buddha/' metro- 
politan of the Kalka tribes, who ranks third in degree of 
veneration among the dignitaries of the Lamaist Church. This 

resplcndcntly divine lama " resides in a sacred quarter on the 
western side of the town, and acts as the spiritual colleague of 
the Chinese amban, who controls all ti'mporal matters, and who 
is specially charged with the control of the frontier town of 
Kiakhta and the trade conducted there with the Russians, 

Hurae, as the Mongols call Hrga (Chinese name, K'ulunL 
stands on the high road from Peking to Kiakhta (Kiachta), 
about 700 m. N.W. of Peking and 165 m. S. of Kiakhta. There 
are three distinct quarters ; the Kuren or monastery, the residence 
of the “ Living Buddha " ; the Mongol city proper (in which live 
some 13,000 monks); and the Chinese town, two or three miles 
from the Mongol quarter. Besides the monks the inhabitants 
number about 25,000. The Chinese town is the great trading 
quarter. The houses in this part are more substantially built 
than in the Mongol town, and the streets have a well-to-do 
appearance. The law which prohibits ('hinamen from bringing 
their wives and families into the place tends to check increase. 
There is considerable trade between the Russians, Mongols and 
Chinese, chiefly in cattle, camels, horses, .sheep, piece-goods and 
milk. Until the second half of the igth century bricks of tea 
formed the only circulating medium for the retail trade at Urga, 
but Chinese brass ca.sh then began to pass current in the markets. 
The trade of Urga is valued at over £1,000,000 a year. 

The temples in the Mongol quarter are numerous and imposing, 
and in one is a gilt image of Maitreya Bodhisattva, 33 ft. in 
height and weighing 125 tons. When in 1904, on the occasion 
of the British expedition to 1 ’ibet, the Dalai Lama withdrew from 
Lhassa he went to Urga, where he remained until 1908. During 
his residence there the Dalai Lama would have no communica- 
tion with the Urga Lama— -described as a drunken profligate (see 
TAe Chinese Empire^ ed. M. Broomhall, London, 1907, p. 357). 
The Chinese contemplate building a railway from Peking to 
Urga. The first section, to Kalgan, was completed in 1909 (see 
China, § Communications), 

URI, one of the cantons of central Switzerland, and one of 
the earliest members of the confederation. The name is prob- 
ably connected with the same obscure root as Reuss and Ursern, 
and is popularly derived from Uruchs or Auerochs (wild bull), 
a bull’s head having been borne for ages as the arms of the 
region. The total area of the canton is 415-3 sq. m., of which 
184-3 reckoned as “ productive " (forests covering 43 9 
sq. m.), while of the rest 44-3 arc occupied by glaciers and 7 J scj. m. 
by the cantonal share of the Lake of Lucerne. The highest sum- 
mit in the canton is the Dammastock (11,920 ft.). The canton 
is composed of the upper valley of the Reuss, a mountain torrent 
that has cut for itself a deep bed, save in case of the basin of 
Ursern, near its upper end, and the plain of ^tdorf, just before 
it forms the Lake of Lucerne. Hence, save in these two rases, 
the canton is made up of a wild Alpine valley, very picturc.sque 
in point of scenery, but not offering much chance of cultivation. 
Through nearly the whole of this savage glen runs the main line 
of the St Gothard railway (opened in 1882), the part (28 J m.) 
in the canton being that between Sisikon, on the Lake of 
Lucerne, and Goschenen, at the northern mouth of the great 
tunnel (9J m.) through the Alps, and at the lower end of the 
wild &h6llenen gorge that cuts it off from the basin of Ursern. 
The most remarl^ble engineering feats are near Wassen. There 
is also an electric tramway from Altdorf to its port, Fluelen. 
On the other hand, several magnificent carriage roads are within 
the borders of the canton, leading to or over the mountain passes 
that give access either to Glarus (the Klausen Pass, 6404 ft.), 
or to Ticino (St Gothard Pass, 6936 ft.), or to the Orisons 
(Oberalp Pass, 6719 ft.), or to the Valais (Furka Pass, 7992 ft.L 
Owing to the physical conformation of the canton, it was difficult 
for it to extend its rule save towards the south (see below), 
but since very early days it has held the splendid pastures of 
the Umerboden, on the other slope of the Klausen Pass, as well 
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as the Blacken Alp, at the head of the Engelbcrg valley, though 
the northernmost slope of the St Gotthard Pass still belongs 
to Ticino. In 1900 the population of the canton was only 
19^700, of whom 18,685 were German-speaking, 947 Italian- 
speaking (this number varied much during the construction 
of the St Gotthard railway, maimy by Italian navvies), and 
24 French-speaking, while 18,924 were Romanists, 773 Pro- 
testants, and I a Jew. The capital is Altdorf (g.v.), indis- 
solubly connected with the legend of William Tell (^.v.). The 
only other important villages are Erstfcld (2416 inhab.), a great 
railway centre, where the mountain engines arc put on, and 
Silenen (1892 inhab.). The population is all but exclusively 
pastoral, natural causes limiting much effort in the way of 
agriculture, save near Altdorf. In the canton there are 102 
“"alps'’ or mountain pastures, capable of supporting 10,354 
cows, and of an estimated capital value of 5,771,000 fr. Till 
1814 Uri formed part of the diocese of Constance (save Ursem, 
which has always been in that of Coirc), while since that date 
it IS administered by the bishop cf Coire, though legally in no 
diocese. The inhabitants are very industrious and saving, 
though not rich in worldly goods, as their land is so barren. 
They ore extremely conservative, and passionately attached 
to their religion. Wooden sandals are still commonly worn in 
the Alpine glens. Of recent years the canton has been much 
visited by travellers, who have brought much money into it. 
It forms a single administrative district, which comprises twenty 
communes. The legislature of the canton is the time-honoured 
primitive democratic assembly, called the Landsgemeinde, com- 
posed of all male citizens of 20 years of age, and meeting once 
annually near Altdorf on the first vSunday in May. It ha.s 
retained many curious antique ceremonies and customs. It 
elects the single member of the Federal Stdndcrat, as well 
as the cantonal executive of seven members (holding office for 
four years), two of whom are the highest officials, the Landam- 
mann and his deputy. There is also a sort of standing com- 
mittee, called the Landrat, which is charged with the adminis- 
tration and minor legislative matters. It is composed of 
members elected for four years by a popular vote in the pro- 
portion of one to every 400 (or fraction over 200) inhabitants, 
though each commune, even if not attaining this standard of 
population, i.s entitled to a member. The single member of 
the Federal Nationalrat i.s elected by a popular vote. The 
con.stitutional details, apart from the Lamisgemeinde, are 
.settled by the cantonal constitution of 1888 (since revi.sed 
slightly). 

tJri i.s first mentioned in 732 as the place of bani.shment 
of Etc, the abbot of Reichenau, by the duke of Alamannia. 
In 853 it was given by Louis the German to the nunnery 
(Frauenmunsier) at Zurich which he had just founded, and 
of which his daughter, Hildegard, was the first abbess. Hence 
the “ abbey folk in Uri enjoyed, as such, the privilege of 
exemption from all juri.sdictions save that of the king’s Vogt 
or “ steward of the manor ” at Zurich, this Vogtei being cut 
off from the country of the Ziirichgau. The rule of the abbess 
was mild, so that the other inhabitants of Uri either became 
her tenants or obtained similar privileges. Little by little the 
gathering together of all the inhabitants for the purpose of 
regulating the customary cultivation of the land created a 
corporate feeling and led to a sort of local government. On 
the extinction of the Ziiringen dynasty (1218), the Vogtei 
reverted to the king, who gave it to the Habsburgs. But in 
1231 King Henry bought Uri from them, and thus it became 
again immediately dependent on the king, the purchase being 
perhaps due to the rising importance of the route over the 
St Gotthard Pass (first distinctly mentioned in 1236). As early 
as 1243 Uri had a common seal, and in the confirmation of its 
privileges (1274) granted by Rudolf of Habsburg mention is 
made of its “ head-man ” (Amman) and of the “ commune ” 
(universitas). Uri therefore was quite ready to take part, 
with Schwyz and Unterwalden, in founding the “ Everlasting 
League ” (germ of the later Swiss confederation) on the ist of 
August 1291, defending its liberty in the fight of Morgarten 
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(1315) and renewing the League of the Three at Brunnen (13x5). 
Later it took part in the victory of Sempach (1386). In 1403, 
with the help of Obwaldcn, it won the Val Leventina from the 
duke of Milan, but it was lost in 1422, though in 1440 Uri alone 
reconquered it and kept it (winning the bloody fight of Giornico 
in 1478) till 1798. In 1419, with Obwaldcn, Uri bought Bellin- 
zona, but lost it at the battle of Arbedo (1422), though, with 
Schwyz and Nidwalden, it won it back in 1500, keeping it 
also till 1798. In 1512 Uri shared in the conquest of Lugano, 
&c., by the Confederates, her natural position lorcing her to 
extend her rule towards the south, though many attempts on 
and tempor v y occupations of the Val d’ 0 .s.sola (1410-1515) 
ultimately failed. In 1410 a perpetual alliance was made with 
the valley of Ursern or Val Orsera, the latter being allowed 
its own head-man and assembly, and courts under those of Uri, 
with which it was not fully incorporated till 1888. Ursern 
originally belonged to the great Benedictine monastery of 
Disenlis, at the head of the Vorder Rhine valley, and w^as 
most probably colonized in the T3th century by a German- 
speaking folk from the Upper Valais. At the Reformation 
Uri clung to the old faith, becoming a member of the ''ChrLst- 
liche Vcrcinigung” (1529; and of the Golden League (1586). 
In 1798, on the formation of the Helvetic republic, Uri be- 
came part of the huge canton of the Waldstatten and lost all 
its Italian possessions. In September 1799 Suworoff and the 
Russian army, having cro.ssed the St Gotthard to Altdorf, 
were forced by the French to pass by the Kinzigkulm Pa.ss 
into Schwyz, instead of sailing down the lake to Lucerne. In 
1803 Uri became an independent canton again, with Ursern, 
but without the Val Leventina. It tried hard to bring back 
the old .state of things in 1814-15, and opposed all attempts 
at reform, joining the League of Sarnen in 1832 to maintain 
the pact of 1815, opposing the proposed revision of the pact, 
and being one of the members of the Sonderbund m 1845. 
Despite defeat in the civil war of 1847, Uri voted against the 
Federal constitution of 1848, and by a crushing majority against 
that of 1874. 

Authorities. — J. J. Jihimer, Staats* und RecMsgeschiohte d. 
schweis. Demokratien (3 vols., St Gall, 1850 1859). Gesckicktsfreund. 
from 1843. IJistorischts Ncnjahrsblatt (puhlish(*(l by tbn Cantonal 
Hist. Soc.), Altdorf, from 1805. K. F. l.nsscr, Der Kanton Uri (St 
Gall, 1834), and GescMchle des Kant. Uri (Schwyz, 18O2) ; A. I.titolf, 
Sagen, Brduche, Legenden atts den Kiinf Orten (Lucerne, i8(;2) ; 
E. Motta, Dei personaggi celebri che varcarono il Gottardo nci tempi 
antichi e moderni (Bcllinzona, 1884) ; C. Nager. Die Alpwirtschaft 
im Kant, Uri (SoUmre, 1898); W. Occh.sli, Die Avfange der schweiz. 
Eidgenosscnschaft (Ziirich, 1891); R. von Reding-Bibercgg, Der 
Zug Suworoff s durch die Schweiz in (Stans, 1895) ; H. Ryftd, 
Die schweiz, Landsgemeinden (Zurich, 1903) ; F. V, Schmid, All- 
gemeine Geschichte d, Freistaats Uri (2 vols., Zug, 1788-90) ; 
j. Sowerby, The Forest Cantons of Switzerland (London, 1892) : 
Uri: Land und Leute (Altdorf, 1902); "Urkunden aus Uri, 1196-1500,*^ 
published by A. Denier in vol.s. 41-44 (1886-89) of thtGeschichtsfreund 
(as above) ;’M. Wanner, Geschichte d. Banes d. Gotthardhahn (Lucerne, 
1885). See also Tell. (W. A. B. C.) 

URIC ACID, CiiH4N40;,, in organic chemistry, an acid 
which is one of the penultimate products of the tissue waste 
in the human body. While the bulk of the nitrogen of the 
albuminoids passes off through the bladder as urea, a small 
portion of it stops at the uric acid stage. Human urine 
contains only a fraction of a per cent, of the acid, chiefly as 
sodium salt; abundance of uric acid is met with in the ex- 
crement of serpents and birds, with whom it is the principal 
nitrogenous product of tissue waste. For its preparation 
guano is boiled repeatedly with a solution of borax in 120 
parts of water. The filtered solution is acidified with hydro- 
chloric acid, when impure uric acid separates out as a brown 
precipitate, which is washed with cold water ; it is then 
dissolved in hot dilute caustic potash or soda, the solution 
filtered, and the filtrate saturated with carbon dioxide. An 
almost insoluble urate is precipitated, which is filtered, washed 
and decomposed by hot dilute hydrochloric acid. Uric acid 
separates as a white precipitate, which is filtered off, washed 
and dried, to be repurified by a repetition of the alkali 
process or otherwise. Pure uric acid forms a snow-white 
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micro-crystalline powder, devoid of smell or taste, soluble in 
1800 parts of boiling and in i4>ooo parts of cold water, but in- 
soluble in alcohol and in ether. For its detection in urine, the 
urine is mixed with excess of hydrochloric acid, and allowed 
to stand, when the uric acid separates out, generally coloured 
reddish by impurities. The precipitate is dissolved in a few 
drops of nitric acid and the solution cautiously e\‘aporated to 
dryness. The residue when exposed to ammonia gas assumes 
the intense purple colour of murexide. 

The acid, which was discovered by C. Scheele in 1776 in 
urinary calculi, was afterwards investigated by Liebig and 
Wohler. The determination of its constitution, and its relation 
to other vegetable and animal products, followed Irom the 
researches of A. von Baeyer and E. Fischer (see Purin). 

URICONIUM (more correctly Viroconium), a large Romano- 
British country town, chef-lieu of the Cornovii, now Wroxeter 
on the Severn, 5 m. E. of Shrewsbury. At first perhaps 
(a.d. 45 - 55) a Roman legionary fortress, held by Legio 
XIV. Gem'ina against the Welsh hill-tribes, its garrison was 
soon removed and it became a flourishing town with stately 
town hall, baths and other appurtenances of a thoroughly 
civilized and Romanized city. It was larger and probably 
richer than — for example — Silchestcr. The lines of its walls 
can still be traced, enclosing an area of 170 acres, and parts 
of the town hall and baths have been uncovered. Its originally 
Celtic name seems to survive in the ames of Wroxeter and 
the neighbouring hill, Wrekin. 

Sec Victoria HUtory of Shrof>shire, i. 215 - {V. |. II.) 

URIM AND THUMMIM, in the Bible. These descriptive 
terms are applied to one of the methods of divination employed 
by the ancient Hebrews, which, it is now generally agreed, 
consisted in a species of sacred lot. Together with ** dreams ” 
and the prophetic oracle it formed the recognized channel by 
which divine communications were given (cf. i Sam. xxviii. 6). 
That some method of casting lots is denoted by the terms 
is evident from i Sam. xiv. 41 f. The Hebrew text in this 
passage, as emended by the LXX and in this form generally 
accepted, runs as follows : And Saul said : * 0 Jehovah, 
God of Israel, why dost Thou not answer Thy servant to-day ? 
If this fault be in me or in Jonathan my son, give Urim, and 
if it be in Thy people Israel, give Thummim.’ And the lot 
fell upon Saul and Jonathan, and the people c.scaped. And 
Saul said : * Cast (the lot) between me and Jonathan my 
son, and on whomsoever Jehovah shall cause the lot to fall 
let him die.^ So they cast (the lot) between him and Jonathan 
his son, and Jonathan was taken.” 

From this illuminating passage it is clear (a) that by means 
of the Urim and Thummim the guilt or innocence of the 
suspected parties was determined ; (b) that this was cflccted 
by a series of categorical questions implying the simple alterna- 
tiVe of “ yes ” or “ no,” or something positive or negative. 
A further inference (c) from a comparison of i Sam. xiv. 41 f. 
with ver. 36 (Greek text) is that this method of casting the sacred 
lot was closely connected with divination by the ephod (q-v-), 
and was the prerogative of the priests. This last point appears 
explicitly in the ” Blessing of Moses ” (Deut. xxxiii.), where 
the opening words of the Benediction on Levi run thus (text as 
emended by Ball, following LXX ; P.S,BA, 1896, 118 f.) ; — 

“ Give to Levi Thy Thummim, 

And Thy Urim to the man of Thy favour.” 

Similar modes of divination were practised, it would seem, 
among the pre-Islamic Arabs. The following custom is cited 
by Professor G. F. Moore, ^ on the testimony of Moslem writers, 
as having been in vogue : ** Two arrow shafts (without heads 
or feathers), on one of which was written * Command,* on the 
other * Prohibition,’ or words of similar purport, were placed 
in a receptacle, and according as one or the other of them was 
drawn out it was known whether the proposed enterprise was 
in accordance with the will of the god and destined to succeed 
or not ” (cf, Prov. xvi. 33 ; Acts i. 26). 

Regardmg the form and material of the Urim and Thummim 

‘ Encycl. Bihlica, iv. (col. 5236), where further details arc given. 
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no details are given in the Old Testament. They seem to 
have fallen into desuetude at a comparatively early period. 
No mention is made of their use in the historical books after 
the time of David and Solomon, though it is probable tliat 
such use is implied in passages where the ephod is mentioned 
(r.g. Hosea iii. 4). In the post-exilic Priestly Code the 
bulk of the Levitical legislation of the Pentateuch), however, 
the Urim and Thummim figure as part of the equipment of the 
high priest (cf. Ex. xxviii. 30 ; Lev. viii. 8; Num. xxvii. 21). 
Here it is stated that they are kept in a square pouch which is 
worn upon the high priest’s breast (“ the breastplate of judg- 
ment ”), and attached to the ephod. Thus the association of the 
Urim and Thummim with the ephod, which appears in the oldest 
narratives, is retained in the Priestly Code (P). It is doubtful, 
however, whether P had any (dear notion as to what exactly 
the Urim and Thummim were. The priestly writer gives no 
directions as to how they were to be made. They were retained 
in his ideal legislation, apparently, because their use was already 
invested with the mystery of a long-vanished past, and they 
were regarded as having formed one of the most venerable 
adjuncts of the priesthood. That this method of divination 
was not in actual use after the Exile is shown by Neh. vii. 63 
(Ezra ii. 63 ; i Esdras v. 40) where an important point 
affecting the priestly families is reserved ” till there stood up a 
priest with Urim and Thummim,” Later references (Ecclus. 
xiv. 10; in Josephus and the Talmud) prove that no real tra- 
dition .survived on the subject. The identification of them 
with the jewels of the breastplate and on the shoulders of the 
high priest (which apparently has the authority of Josephus) 
is unwarranted; other ancient giicsse.s arc equally ba.selc.ss. 
Nor has any satisfactory explanation of the names Urim and 
Thummim been proposed. As vocalized in the Massoretic 
Hebrew text the names = “ Lights and perfection.” But the 
Greek translators read the former *0Yim and connected it 
with iorah, ” decision *’ ; it would thus “ doctrine ” ; so 
Symmachus, cf. i Esd. v. 40, wIktc “a high priest wearing 
Urim and Thummim ” (R.V.) is given as ” a high priest clothed 
in doctrine and truth ” in A.V. Nor can the attempt of the 
American scholar Mus.s-Arnolt to explain them as cognate 
with the Babylonian Tablets of Destiny be pronounced .success- 
ful. Perhaps the conjecture least open to objection is that 
which regards the terms Urim and Thummim as the names 
of two lots^ (perhaps actually written on them) of opposite 
import. In this case the former of the two names might be 
derived from the root ’arar, “ to curse ” ; the other from a 
root meaning to be without fault.” The one would thus 
signify “ that a proposed action was satisfactory to God, the 
other that it provoked His wrath ” (Professor G. F. Moore). 
But all such explanations are highly precarious. 

BinuoGKAi'HY. -For the older view.s, sec Spencer, De leg. Hehr. 
rit. Diss. VII. ; and a useful summary by rlumptre in Smitli's 
fiib. Diet. For modem discussions, see the articles "Urim and 
Thummim ” in the Bible dictionaries ; the relevant sections in the 
treati.st?s on archaeology ; and W. Muss-Arnolt, The Urim and 
Thummim (reprinted from the American Journal of Semitic Lan- 
guages, July (G. H. Bo.) 

URINARY SYSTEM. The urinary system in the fully 
developed human being consists of (1) the kidneys, (2) the 
ureters, (3) the urinary bladder, and (4) the urethra. 

As the greater part of the male? urethra is a generative as well as 
a urinary canal, its description will be found in the article on the 
Kei'Roductive System. 

The kidneys are two bean-shaped granular masses, firm in con- 
sistence and reddish brown in colour, about 4J in. long, and placed 
obliquely behind the other alxlominal viscera — one on each 
side of the last thoracic and three upper lumbar vertebrae. ^ * 
Each is imperfectly>^C49w^rcd on its ventral surface by peritoneum, and 
is moulded to sottifiP^nt by the viscera which press on it. Around 
them there is usuSly a considerable amount of fat and areolar 
tissue, by which, as well as by the peritoneum and by the presence of 
the surrounding vi.scera, the kidneys are retained in their plac(\ 
In rare cases the kidney may slip from its usual place in the loins 
to a lower position (movable kidney), and may even be movable 

• The lots may have been small pebbles, or small tablets of wood 
or bone. 
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in the abdominal cavity (iloating kidney)-^ condition often 
productive of serious coiisequtiixccs. The kidney in the foetus 
M Idbulated, but Ihe intervals between the lobes become 
smootiuid out in later years of childhood. Each gland is invested 



Fjc. I, — Vertical Section through the Kidney. A, branch of renal 
artciy : U, ureter, i, cortical substance with cortical pyramids, 
and labyrinth substance of tortuous tubes ; 2 and 3, medullary 
pyramids of straight tubules ; 4. fatty masses around blood 
vessels (5) ; 6, papilla ; 7, pelvis. 
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From A* F. Dixoiit CutininKbim’s Text-Bo^k »f Anxi^tuy, 

Fig, 2. — Diagrammatic Representation of the Structures 
forming a Kidney Lobe. 

In the middle part of the figure the course of one of the kidney 
tubules is indicated, and in the lateral parts the disposition 
of the larger arteries. A. oortex ; B. isnlfirinedtate none : 
C. MpiUary portion. 

The diagram at the rigihi-hajsui side of the lower part of the figure 
illustrates the oonnexions of the structures oomposiiig a Mai 
pighian corpuscle. 

by a firm, closely adlierent, fibrous capsule, undter which is an 
imperfect lamina of unstriped muscle. The inner and ventral 
margin of each kidney is concave, and into this hilum or concavity 


the renal artery from the aorta passes. Here also the renal vein 
cscs^s and joins the vena cava inferior. The ureter or meta* 
nephric duct, always bclund and below the blood vessels, emerges 
here and passes downward to the bladder. When the kidney is 
longitudinally divided from hilum to outer edge, the cut surface 
is seen to consist of two parts — an outer layer, the cortex, and an 
inner part, the medulla (fig. i). The latter consists of a series of 
eight to sixteen pyramids, whose bases and sides are invested with 
cortical matter, and whose apices or papillae project into the hilum. 
where they are severally surrounded by membranous tubes (caliccs), 
which by their union make up the ureter. The part of the ureter 
situated in the hilum is dilated, and is named the pelvis of the 
kidney. 

In minute stnicture the kidney is the most complex gland in the 
body. Each of the papillae consists of a large number of straight 
tubes*— collecting tubules— which open by pores on its surface. 
When tlM5Sc are traced into the pyramid, they are seen to divide 
several times, their fine end-branches projecting in little tufts into 
the cortical matter at the base of each pyramid. Here the branches 
coming from the tube change in structure and become convoluted 
in the cortex — the convoluted tubules. Next, each suddenly dips 
back again as a long straight loop— the loop of Henle — ^into the 
pyramid, reaching nearly to the papillary region ; then turning 
sharply on itself, passes back straight to the cortex, where it again 
becomes convoluted, ultimately ending by dilating into a flask-*ike 
bulb called a Malpighian corpuscle. The renal artery, after brt aking 



Fig. 3. — Vertical Section through Pelvis, showing urinary bladder 
and rectum tn situ. 1, peritoneum; 2, pubic symphysis; 
3, muscular coat of bladder ; $, mucous membrane foUled and 
wrinkled ; 6, opening of ureter ; B, prostate ; 10. vena dorsalis 
penis ; 12, corpus spongiosum ; 14, testis in its sac ; 1 bulbo- 
cavemosus muscle; id, bulb; 17, sphincters of the anus; 
22, anal opening ; 30. coccyx ; *, vesicula seminalis. 

up into branches between the pyramids, ends in minute end^arteries 
in the cortex. Each of these pierces into one ol the flasks just 
described, and there becomes branched, the branches being col- 
lected into a little ball or glomerulus which nearly fills the flask. 
From this an efferent vessel escapes, which, joining with its neigh- 
bouring vessels of the same kind, makes 3 close network around the 
convoluted tubes, ultimately ending in the renal vein. It is sup- 
posed that the different constituents of the urine are eliminated in 
diiTerent parts of these tubes — some, especially the watery parts, 
in the flask, and some, especially the more solid constituents, in 
the convoluted tubular apparatus. A peculiar form of glandular 
epithelium lines the two convoluted areas of the tubes and the limb 
of the loop nearer the straight or collecting tubes. 

The ureter or duct of the kidney begins at the hilum and descends 
on the back wall of the abdominal cavity to open into the bladder. 
It is usually about 12 in in length and as thick as a goose 

quill. At its termination it passes obliquely through the 

coats of the bladder, so that When the bladder is distended 
the lumen of its end is closed. Tlie urinary bladder is a 
membranous bag lying in thepelric cavity directly behii^ and above 
the dorsal surface of the pubes. In the foetus and infant, how^ 
ever, the bladd-y lies in the abdomen, not in the pelyis. During 
life it is seldom distended so as to hold more than about to oz., 
but when theabdomen is opened 4 t can be dilated to more than double 
that size. When distended it rises and is aoplied closely against the 
back ol the ventral abdominal wall. The bladder has .a ststmg 
muscular investment of unstriped muscle in several layers, which 
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are innervated by branches from the sacra! ncffves. It has a p^uliar 
epitheUal Hnina of several strata, the supertacial cells of which are 
^hical vrhen we sac m collapsed, but become flattened and scale- 
like when it is distended. At the lower part of the bladder there is 
a triaxifml^ space known as the trigone, the ang^les of which are 
famed by the openings of the two ureters and the urethra. In 
this space th^ mucous membrane is smooth and firmly bound to the 
snbial^t muscle ; elsewhere it is thrown into numerous foUis when 
the bladder is empty. A muscular hand called the torus uretericus 



From A. F. Dixon, Cunningham ft TtxUBoeh of A$iatomy, 

Fio. 4. — The Bladder, Prostate and Seminal Vesicles, viewed from 
below, Taken from a subject in which the viscera were hardened 
in Bxtu. The bladder contained but a small amount of fluid. 

or Mercier’s bar joins the orifices of the ureters. The female urethra 
is only i J in. in length anrl is comparable only with that part of the 
male urethra wlilch extends from the bladder to the openings of the 
seminal ducts (fig. 3). 

Bmhfyolo/^y, 

The excretory organs of the embryo arc developed as a scries of 
small tubes in the intermediate celf mass ^sec fig. 5), the ventral 
part of which projects to form the Wolffian ridge. Three sets of 
these tubes appear in succession and occupy the whole length of the 
body from the cervical to the lumbar region. The most anterior — 
pronephtos or hrad kidney — is represented in man by only two or 
three small tubules on each side which a^car as ingrowths from 
the neighbouring coelom (fig, 6, Pro.N.). From the study of com- 
parative anatomy it is probable that these are mere vestiges. 
Although the pronephros is rudimentary, tlie duct which in lower 


Naural tube 



From A. F. Dixon, Cuiininahain'ii Text-Book 0 / Anatomy^ 

Fig. 5. — Transverse Section through the Body of a Fowl Embryo. 


types carries awav its excretion is well developed. This is the 
W^lfflan duct, which appears in man before the pronephric tubes are 
formed, and runs longitudinally back in each intermediate cell mass 
to open into the cloaca (fig. 6, W.D ), In certain parts of its 
course it is at an early date in very close relation with the skin on 
the dorsal side of the intermediate ceU mass, and many embryologists 
hold that it is originally ectodermal in origin, and has sunk into the 
mesoderm secondarily. Others think timt it is primarily meso' 
dermal but has gmned secondary connexions with the ectoderm. 
From a morphological point of view, as will be explained in the com- 
parative anatomy section, the former view seems the more likely. 

When the pronephric tubules disappear, which they do at an 
early stage of the embryo's development, the Wolffian duct persists 
and acts as the drain ior another and much more important scries 
of tubules, which are formed in the intermediate cell mass behind 
the region of the pronephros, nnd make up the mesonephros or 
middh kidney (fig. 6, M.N.). There is some doubt as to whether 
these tnbes are strictly homologotis and in series vdtb those of the 
pronephros ; but they are certamly of later development. 


By about the sixth week of intra-uteiine life these tubules rvoach 
their maximum development and form the Wolfiau hody^ which 
projects into the coelom as the now very definite Wolf^an ridge 
and acts as the functional excretory organ of the embryo (sew 
fig. 7). When the permanent kidney 1$ formed this organ degener- 
ates and its ultimate fate is discussed in the article on the Kfiruo- 
DucTivE System. 

The metanephros or hind kidney begins as a diverticulum from 
the dorsal side of the Wolffian duct close to its opening into the 



Fig. 6 . — Diagram of the Formation of the Geni to -Urinary 
Apparatus. The first figure is the generalized type, the second 
the male and the third the female specialized arrangements. 
Suppressed parte are dotted. 


Pro.N. Pronephros. 

M. N. Mesonephros. 

Mt.N. MetiinephroM. 
n. hlutkler. 

Clo. Cloaca. 

R. Rectum. 

MI). MmlJerian duct. 

W.I). Wolfliati duct. 

Ur. Ureter. 

S. H, Sessile hydatid . 

I\H. rednnemated hydatid. 
S.Ca. Sexual ghind. 


N. 

M.C. 

T. 

E. Epididymis. 

O. 0. Org.m of Oirald^. 
V.D. Vas deferens. 

U. M. Uterus nmsculinuft, 

O, Ovary 

Ej»,0, Kpohphoron. 
Par.O, Parol>phoron. 

F. T. Fallopmn tube. 

U. Utorus. 


Nephrostomc. 
Malpighian corpuscle. 
Te.Htm. 


cloaca (sec fig. 6, Mt.N.) ; this ocenrs about the fourth week ot 
intra uterine lift and the diverticulum grows forward (cephalad). 
dorsal to the hind end of the Wolffian body. In doing this it forms 
a duct — the metanephric duct or ureter — the cephalic end of which 
enlarges and divides to form the calices of the kidney. From the 
calicM numerous smaller ducts grow into the mesoderm of the hind 
(caudal) end of the intermediate cell mass and become the collecting 



From A. F. Dixon, Cunningham'a Toxt-Book 0 / AnaiOMy, 

Fig. 7. — Transverse Section through the Body of a Rat Embryo. 
The position where the germinal epithelium arises is indicated at a. 


tubes of the kidney. While this is going on another set of tubules, 
probably in series with the mesonephric tubules, develop inde- 
pendently in the intermediate cell mass and so form all the rest of 
the tubular system of the kidney. Toward these tubules, at one 
point, branches from the aorta push their way and invaginate each 
tube, thus forming the Malpighian corpuscles. 

By the eighth week the kidney is definitely formed and takes 
over the excretory work of the mesonephros, which now atrophies ; 
its surface is distbctly lobulated, a condition which persists until 
after birth. 
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At first, as has been stated, the ureters open into the Wolffian 
ducts, but later on each gains a separate opening into the cloaca, 
and eventually these shift in a ventral direction until they reach 
their permanent connexion with the allantoic bladder. 

The bladder is developed from that part of the cloaca from which 
the allantois has grown out, and also from that part of the allantois 
which is nearest the cloaca. At first it is a tuuular structure, but 
after the second month becomes more pyriform, the stalk of the pear 
corresponding to the fibrous? urachus which reaches the umbilicus. 
Most of that part of the tubular allantois which lies between the ])or- 
maneiit openings of the ureters and the Wolffian ducts becomes the 
urinary sinus and does not dilate in the same way that the permanent 
bladcl(‘r (Iocs. This, in the female, forms the whole of the urethra, 
and in the male the upper part of the prostatic urethra. Bcliind 
(caudad) the urinary sinus is the urogenital sinus, which is treated 
of in the article on the Keproductive System. 

The Mullerian duds (fig. 0, M.D.) are formed after the Wolffian 
ducts are fully developed. A ridge appears in the intermediate 
cell mass ventral to the Wolffian duct, and into the anterior (cephalic) 
end of this a tubular process of the coelom forces its way back- 
ward (caudad). Before reaching the cloaca the two Mullcrkn 
ducts coalesce and open between the orifices of the* two Wolffian 
ducts. These ducts, as is shown in the article on the Repko- 
DiTCTivE System, form the oviducts, uterus and at least part of 
the vagina. 

For further details and literature see Quaiii's Anatomy, vol. i. 
(Longmans, Green & Co., London. ; J. M'Murrich, The Develop'- 
merit oj the Human Body (Kcbman, London, lyoO), and A. Keith, 
Human Embryology and Morphology (Arnold, London). 

Comparative Anatomy. 

In the; Acrania (Amphioxu.s) the neplu-idial tubules are s<?gment- 
ally arranged and are only found in tin.; pharyngeal region ; each 
opens into tlie coelom by several ciliated funnels called nepliros tomes, 
and also into the atrium, which is practically the exterior of the 
animal, by an opening called the nephridioporc. There is reason 
to believe* that wc have here a jironcphros of a very primitive iy]ye. 
ami arranged on the same plan, in many respects, as the simple 
n<;phridia of such lowly forms as the earthworm. There is notliing 
to indicatx* that a rae.sonephros is present, nor are there any Malpighian 
corpu.sclos or longitudinal ducts. 

Among the Cyclostomata (lampreys and hags) the pronephros 
persists throughout life in lidellostcjma and probably m the hag 
(Myxine), but a Wolffian (archinephric) duct has been evolved so 
that the tubules no longer open on to the surface by nephridiopores. 
11 has lK;cn surmis('d that in a transitional type the tubules opened 
into a groove on each side of the surface of the animal and that the 
edges of this, coming together, formed a duct. At any rate the 
superficial opciiing.s of the primitive nephridia make it probable 
that the Wolffian duct was originally of ectodermal origin, A 
mesonephros has now appeared behind (caudad) the pronephros, 
though it is not certain whether its tubules (racsonephridia) are in 
series with those of the pronephros or whether they are structures 
on a more dorsal plane ; but they certainly open into the Wolffian 
duct, which also drains the pronephros, and so this duct is func- 
tionally simply a ureter and has nothing to do with the sexual 
glands. No Mullerian duct lias yet been evolved. 

In the Tedeostomi (bony and ganoid fish) the pronephros is usually 
aborted in the adult and the mesonephros is the? funr.tional kidney. 
As the genital glands have special coelomic relations the Wolffian 
duct is still merely a ureter, and in the Teleostei at least there is 
no true Mullerian duct. 

in the Elasmobranchii (sharks and rays) the pronephros is more 
compl(?tcly and more early aborted than in the last subclass, and 
the mcsonqihros is divided into an anterior or genital part, which 
rec(dvcs the vasa efferentia in the male from the testis and thus is 
the first a]ipearance phylogenctically of an epididymis and a po.sterior 
or renal part. The Wolffian duct therefore acts both as a vas 
deferens for the sperm and a ureter for the urine, though in the 
female it is merely a ureter. In the hindmost part of the mesone- 
phros there are separate ducts which arc called ureters and open 
into the lower part of the Wolffian duct in the same way that the 
mctancphric ducts of the Amniota do ; it is, however, very doubtful 
whether they are really homologous with these ducts. Tlie Mullerian 
duct (see Reproductive System) is present in ela.smobranchs and 
according to modern views arises as a backgrowth from the coelom 
as in the Amniota. 

The Dipnoi or mudfish are remarkable for having a cloacal 
caecum which probably functions as an urinary bladder. It is 
.situated on the dorsal wall of the cloaca and is not homologous with 
the allantoic bladder of higher forms. A good deal of the kidney 
(me.soncphros) as it appears to the naked eye is composed of lymphoid 
tissue. 

In the Amphibia the snake-like forms (Gymnophiona) show a 
very jirimitive arrangement of the kidney tubules, each having 
its nephrostomc, Malpighian capsule and short convoluted part 
leading to the Wolffian duct which acts both as ureter and vas 
deferens. 

In the adult Anura (frogs and toads) the nephrostomes lose their 


connexion with the nephridia and communicate with the renal 
veins. In the amphibians a true allantoic bladder first appears 
as a diverticulum from the ventral wall of the cloaca ; in dirorent 
forms it may be single, bilobed or even double. 

In Reptilia the hind kidney or metan^hros is developed and 
takes over all the excretory work ; it is usually lobulated, its 
nephridia are never provided with nephrostomes and its duct (the 
ureter) opens into the Wolffian duct or vas deferens before reaching 
the cloaca. The allantoic bladder is present in the Lacertilia 
(lizards) and Chelonia (turtles), but is absent in others. Birds 
re.semblc reptiles very closely in their urinary system except tliat 
there is never any bladder and that the ureters and vasa deicrcntia 
open independently into the cloaca, 

In the Mammalia the bean shape of the kidney is fairly character- 
istic, In foetal life the organ is always lobulated, and this sometimes 
persists throughout adult life as in the ox, bear, seal and whale. 
More often the lobulation disappears on the suriace and is only 
imperfectly represented, on maxing a section, by the pyramids ; 
cv(*n these in some cases fuse so closely that their apices appear as 
a single papilla. This is the case in many monkey.9, carnivores and 
rodents. 

In the Monotremata (Omithorhynchus and Echidna) there is 
an allantoic bladder, but the ureters open into the cloaca as they do 
in birds. In all other mammals they have reached the bladder 
and open into it by valvular orifices. 

On com])aring the embryology (ontogeny) of the urinary system 
with its comparative ana ton y (phylogeny) the harmony of the tw(j 
from a broad point of view is very striking. 

For further dc^tails sec Parker and Haswcll, Text-Book of Zoology 
(Macmillan, London, 1897) ; Wiedersheim’s Comparative Anat. of 
Vertebrates, translated by W. N. Parker (London, 1907) ; G(*genhaur, 
Vergleich. Anat. der WirhelHere (Leipzig. 1901). 

URMIA (the name as written by the Persians is Urumleh and 
Urmieh ; the inhabitants of the place say Urmi), a town in the 
province of Azerbaijan in Persia, situated at an elevation of 
4400 ft., in an extremely fertile and highly cultivated plain, 
78 m. S.W. of Tabriz (120 by road), ii to 12 m. from the western 
shore of the lake of the same name, in 37“ 34' N. and 45® 4' E, 
It is surrounded by a wall and deep dry ditch that can be flooded, 
and is encircled by orchards and gardens which extend all round 
for miles and even penetrate the heart of the town. The 
streets are broader than is usual in Persian cities, and most of 
them have a stream of water running down the middle. There 
are a busy bazaar and some old mosques. The population is 
about 35,000, and there are post and telegraph offices. The 
only building of importance is the ark, or citadel, a walled 
building in the centre of the town containing an arsenal and 
barracks for a small garrison. Urmia has for many years been 
the headquarters of various missions to the Nestorians of the 
neighbourhood : an American mission (since 1835) representing 
the “ Board of the Foreign Missions of the Presbyterian church 
of the United States of America ” ; the French Lazarists 
(since 1840) ; British, “ The Anglican Mission ” founded by 
Archbishop Benson (1884), a Russian mission (Orthodox, 
since 1902). Urmia is the capital of a fertile district 50 m. 
long and about 20 m. broad, having the same name and con- 
taining more than 300 flourishing villages. It exports great 
quantities of dried fruit and excellent tutun, tobacco for chibuks, 
or Turkish pipes. 

URBIIA, LAKE OF (also spelt Urumiah), a lake in north- 
western Persia, between 37® 10' and 38° 20' N. and between 
45 ®io' and 46“ E., which t^es its name (Pers. Deryacheh i Urmiay 
Turk. Vrmi gdl) from the town of Urmia, situated near its western 
shore, but is also known as the Deryacheh i Shahi and Shahi gdl. 
The limits of the lake vary much, the length, N.-S., from 80 ti 
90 m., the width, E.-W., from 30 to 45, being greater in the 
season of high water — ^in spring when the snows melt — and 
considerably less in the season of low water. A rise of the level 
by only a few inches extends the shore of the lake for miles 
inland, and it may be estimated that the surface covered by 
the lake during high water is half as much again as that during 
low water. The Shahi peninsula, which juts out into the lake 
from the eastern bank, is an island during the s^on of high 
water and also sometimes after heavy autumnal rains, separated 
from the mainland by several miles of shallow water. The 
mean depth of the lake is 15 to 16 ft., and its greatest depth 
probably does not exceed 50 ft. The lake has in recent yeaw 
exhibited extraordinary changes of level, and it is not certain 
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whether some occasional extraordinary rises of level were due 
to a movement of the earth’s crust or merely to an increase of 
rainfall as compared with evaporation. Gunther calculated 
that the lake covered 1795 sq. m., but he did not state whether 
during high or low water. De Morgan gives 4000 and 6000 
sq. kilometres (1544 and 2317 sq. m.) for low and high water 
respectively. In the southern half of tht: lake is a cluster of 
about fifty rocky islands composed of Miocene strata with 
marine shells, cchinoderms and corals, much resembling the 
beds of the Vienna basin. The largest of these islands, Koyun 
daghi, /.<?. “ Sheep-mountain,” is 3 to 4 m. long and has a spring 
of sweet water near which a few people settle occasionally for 
looking after herds of goats and sheep taken there for grazing. 
All the islands are uninhabited and .some are mere bare rocks 
of little extent. Although fed by many rivers and .streams of 
sweet water the lake is very .saline and its water i.s about throe- 
fifths as salt as the water of the Dead Sea — far too salt to 
permit the existence of fish life. The .specufic gravity of the 
w'ater is i 155 during low water and M13 during high water. 
The principal salts contained in solution are sodium chloride, 
bromide and iodide and sulphates of magnesia, soda and iron. 
Th(* only organisms living in the lake are a species of artemia, 
a crustacean known Irom other brine lakes in Europe and 
North Americiijtlie larva of a .speci(‘s of dipterous insect, probably 
allied to epliydra, and gnren vegetable masses composed of 
bacterial zoogloeac covered with a .specic.s of diatom. I'lie 
rivers which flow into the lake drain an area of nearly 20,000 
sq. m. ; chub and roach arc found in all of them, silurus in 
some. The lake is navigated by a few round -bottomed boats 
witli round bows and flat sterms, each of about 20 tons burden 
and carrying an enormous square .sail. 

Strabo (xi. c, 13, 2) mentions the lake witli the name Spaula. a 
clerical error for ka])auta, from Pers. Kapaut, New' Pers, Kebud, 
meaning “blue.” Old Armenian writers have Kapoit-dzov, “ the 
blue .sea.” In the Zeiidavcsta and lJundahhh it is calUuI “ Chae- 
cliasta,” and Kirdousi in his Shahnamah (nth century) has 
“ Chichast.” 

See J. de Morgan, Mission scit'utifiauo rn Perse (1804); R. T. 
Gunther, ” Lake Urmi and its Neiglihourliood,” Geoar, Journ. 
(November 1899). (A. H.-S.) 

URN (Lat. wma, cither from root of urere^ to burn, being 
made of burnt clay, or connected with urceus^ Gr. jar), 
a vesstd or vase, particularly one with an oviform body and a 
foot. The Roman term urna was used primarily of a jar for 
carrying or drawing water, but was also specifically applied 
to tlie vessel in which the voting-tablets (tabdlae) and lots 
(sortes) were cast, whence its figurative use for the urn of fate 
from which are drawn the varying lots of man’s destiny. The 
ashes of the cremated dead were deposited in cinerary urns, a 
custom perpetuated by the marble or other lirns placed upon 
funeral monuments. The Roman urna was also a liquid 


I preparations arc cystamine, helmitol and hctralin. Chinotr()[)in 
is urotropin quinate, and borovertin is urotropin triborate. 

URQUHART^ DAVID (1805-1877), British diplomatist and 
publicist, born at Braelangwell, Cromarty. He came of a 
good Scottish family and was educated in France, Switzerland 
and Spain, and then at St John's College, Oxford. In 1827 
he went under Lord Cochrane (Dundonald) to fight for the 
I Greeks in the War of Independence ; he was present at the 
! action of the 28th of September when Captain Hastings 
I destroyed the Turki.sh squadron in the Hay of Salona, and as 
i lieutenant of the frigate ” Hellas ” he was severely wounded 
I in the attack on Scio. In November 1828 he left the Greek 
service. In 1830 he privately examined the new Greek frontier 
as determined by the protocol of March 22. t 82(), and the value 
of his reports to the government led to his being named British 
commissioner to accompany Prince, Leopold of ('oburg to 
Greece, but the appointment fell to the ground with that 
prince’s refusal of tlio Greek throne. His knowledge of the 
local conditions, however, led to his being appointed in November 
1831 attache to Sir Stratford Canning (Lord Stratford de Red- 
(‘lifte, (J.V.), ambassailor extraordinary to the .sultan, for the 
purpo.se of finally deliminating the frontiers of Turkey and 
Greece. On his return to England he puldished in 1833 Turkey 
and its Resources, a violent denunciation of Russia. In 1833 
he was s(int on a secret mission to I'urkey to inquire into pos- 
.sibJe openings for Britisli trade, and at Constantinople he gained 
the complete confidence of the 'furkish government. The 
situation, however, was a delicate one, and Urquhart’s out- 
spoken advocacy of British inter\'ention on behalf of the 
sultan against Mehemet Ali, the policy of Stratford Canning, 
made him a danger to international peace ; he was con.se- 
quently recalled hy Palmerston. At this time appeared his 
pamphlet England. France, Russia and Turkey, the violent 
anti-Russian character of which brought him into conflict 
with Richard C'obden. In 1835 appointed .secretary 

of embassy at ('onstantinoplc, but an unfortunate attempt 
to counteract Russian aggrc.s.sive designs in Circa.ssia, which 
threatened to lead to an international crisis, again led to his 
recall in 1837. ^^ 3 . 5 ♦ btdore leaving for the East, he founded 

a periodical called th(j Portlolio, and in the first issue printed 
a series of Russian state papers, which made a profound im- 
pression. From 1847 to 1852 he sat in parliament as member 
for Stafford, and curried on a vigorous cru.sade against Lord 
Palmerston’s foreign policy. The action of England in the 
(’rimean War provoked indignant protests from IJrquhart, who 
I contended that Turkey was in a position to fight her own 
battles without the assistance of other Powers. To attack the 
government, he organized ‘‘ foreign affairs committees ” which 
became known as “ Urquhartitc,” throughout the country, 
and in 1855 founded the Free Press (in 1866 renamed the 


measure containing half an amphora, or about 3 A gallons. | Diplomatic Review), which numbered among its contributors 

Modern u.sage has given the name to large silver or copper the socialist Karl Marx. In i860 he published his book on 

vessels containing tea or coffee with a tap for drawing off the The Lebanon. From 1864 until his death Urquhart’s heultli 
liquids and heated either by a spirit lamp or, as in the older compelled him to live on the continent, where he devoted his 
forms, by the insertion of a hot iron in a special receptacle | energies to promoting the study of international law. He died 
placed in the body of the vessel. j on the i6th of May 1877. His wife (Harriet ('hichestcr Fortescue), 

UROTROPIN (hexamethylenetetramine), known also in the i by whom ho had two sons and two daughters, and who died in 

United States under the name Uritone, a medicinal preparation 1889, wrote numerous articles in the Diplomatic Review over 

due to the action of ammonia on formaldehyde. It consists of I the signature of “ Caritas.” 

colourless granular crystals freely soluble in water and having | To Urquhart i.s due the introduction into Great Britain of 
an alkaline reaction. Urotropin is among the most powerful j hot-air Turkish baths. He advocated their use in his book 
of urinary antiseptics. It was formerly thought that its action | called Pillars of Hercules (1850), which attracted the attention 
was due to the setting free of formaldehyde in the urine, but it is of the Irish phy.sician Dr Richard Baxter (1802-1870), and the 
now known by the researches of P. Cammidge that this is not so. latter introduced them in his system of hydropathy at Blarney, 
It is used to render the urine acid in cases where it is alkaline, Co. Cork. The Turkish baths in jermyn Street, London, were 
loaded with phosphates or purulent, and is thus useful in ca.ses built under Urquhart’s direction. 

of cystitis. It is slightly diWetic. Experimentally it has been URQUHART, or Urchard, SIR THOMAS (1611-1660), 
shown to have a solvent action on uric acid, but its action in this Scottish author and translator of Rabelais, was the son of Sir 
direction in the body requires confirmation. Urotropin is very Thomas Urquhart of Croinarty, the rejirescntative of a very 
valuable in sterilizing the urine of patients who have suffered ancient family, and of C'hristian, daughter of the fourth Lord 
from typhoid fever and thus preventing the spread of the | Elphinstone. Sir 'I’homas was hard pressed by his creditors, 
disease by what are known as “ typhoid carriers.” Analogouji and after part of the family c.state had been alienated received 
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a ** letter of protection from his creditors from Charles L in 
1637, In the same year, his son Thomas and a younger one were 
accused of forcibly detaining their fatlicr in an upper room, but 
the matter was settled without further proceedings. Thomas 
was educated at King’s College, Al^erdecn, spending his spare 
time in the pursuit of physical science. On leaving the univer- 
sity he travelled over Europe, succeeded to his embarrassed 
inlieritance, and got together a remarkable library, which, 
however, f^ into the hands of his creditors. All his later 
was disturbed by pecuniary and political difficulties. lie was an 
enthusiastic Royalist ; and, so far as religious matters went, his 
principles may be judged from his favourite signature, “ C. P.,” 
for Christianus Presbyteromastix. He took part in the “ Trot 
of Turriff ” in 1639, and was rewarded by being knighted on 
7th April 1641 by the king’s own hand at Whitehall. He took 
occasion by this visit to London to see through the press his first 
work, a collection of Epigrams of no great merit. Four years 
later, in 1645, he produced a tract called TrissoielraSy a treatise 
on logarithm.s, adjusted to a kind of memoria tcchnica, like that 
of the scholastic logic. In 1649 he was proclaimed a rebel and 
traitor at the Cross of Edinburgh for taking part in tlie abortive 
rising at Inverness on behalf of Charles 11 . in that year ; but 
no active proceedings were taken against him. He took part 
in the march to Worcester, and was there wounded and taken 
prisoner. His MSS. were destroyed after the battle, with the 
exception of a few pages of the preface to his Universal Language, 
Urquhart was imprisoned in the Tower and at Windsor, but 
was released by Cromwelfs orders in 1651. He published in 
rapid succession during 1652 and 1653 three tracts with quaint 
titles and quainter contents. liavTvxf>ovox<ivov is an amazing 
genealogy of the house of Urquhart up to Adam, with the names 
extemporized for the earlier ages in a kind of gibberish. ’Eko-kv- 
fiakavpov is supposed to be a treatise on the virtues of a jewel 
found in the streets of Worce.ster. The jewel is the recovered 
sheets of his manuscript. The defence of his system for a 
universal language was supplemented by a eulogy of the 
Scottish character, as shown n the Admirable Crichton and 
others. Finally, in Logopandecieision he again handled the 
subject of a universal language. The Translation oj Rabelais 
(Books I. and II.), which Urquhart produced in 1653, is of the 
highest value as literature, and, by general testimony, one of 
the great masterpieces of translation. Though by no means a 
close rendering, it reproduces the spirit of the original with 
remarkable felicity. The translation was reprinted in 1664 ; 
and in 1693 that of the Third Book was added. N ext to nothing is 
known of Urquhart aiter 1553 ; it is said that he sought refuge, 
like other cavaliers, on the continent, and died (1660) of a fit 
of laughing, brought on by joy at hearing of the Restoration. 

His original Works, with such scanty particulars of his life as arc 
known, and with reproductions of two original and enrious frontis- 
pieces. which represent him as a handsome and dandified wearer of 
full cavalier costume, were published by the Maitland Club {1834)- 
Sec also Sir Thomas Urquhart of Cromartie, by Jolui Willcock (1890), 
and the articles in the New Review (July 1897) and Diet. Nat, Riof^, 
The Rabelais has been frequently reprinted ; Peter Motteux’s 
translation of the whole appeared in 1708, and Ozell’s in 1737. each 
incorporating Urquhart ’s portions. Theodore Martin in 1838, and 
Henry Morlcy in 1883, published editions of UrquUart’s text. 

URSA MAJOR ('‘The Great Bear *’), in astronomy, a con- 
stellation of the northern hemisphere, supposed to be referred 
to in the OW Testament (Job ix. 9, xxxviii. 22), mentioned by 
Homer, ^ afi.a$av iTrUkrimv KaXiovrai (JL 18. 4S7). 
Eudoxus (4th century B.c.) and Aratus (3rd century n.c.). 
The Greeks identified this constellation with the nymph Callisto 
(^.p.), placed in the heavens by Zeus in the form of a hear 
togetlicr with her son Areas as “ bear-warder,” or Arcturus {q,v ,) ; 
they named it Arctos, the she-bear, Helice, from its turning 
round the pote-star. The Romans knew' the cjonsteMation as 
Arctos or Ursa ; the Arabians termed the quadrilateral, formed 
by the four stars a, jS, y, 8, Na^sk, a bier, whence it is sometimes 
known as Feretrum mafus. The Arabic name should probably 
be identified with the Hebrew name *Ash and *Ayish in the 
book of Job (see G. Schiaparelli, Astronomy in the Old Testament y 


1905). Ptolemy catalogued 8 stars, Tycho 7 and Hevelius 12. 
Of these, the .seven brightest (a of the ist magnitude, y, c, rj 
of the 2nd magnitude, and 8 of the 3rd magnitude) constitute 
one of the most characteristic figures in the northern sky ; 
they have received various names— Sep tentriones, the wagon, 
plough, dipper and Charles’s wain (a corruption of “churl’s 
wain,” or peasant’s cart). With the Hindus these seven stars 
represented the seven Rishis. a and arc called the “ pointers,” 
since they are collincar with, or point to, the pole-star, i Ursae 
majoris is a beautiful binary star, its components having magni- 
tudes 4 and 5 ; this .star was one of the first to be recognized as 
a binary — i,e, having two components revolving about their 
common centre of gravity — and the first to have its orbit 
calculated. £ Ursae majoris is perhaps the best known double 
star in the northern hemisphere, the larger component is itself 
a spectroscopic double. The nebula M. 97 Ursae majoris is 
of the planetary type ; the earl of Rosse observed two spiral 
condensations turning in opposite directions, — hence its name,— 
the “ Owl nebula.” 

URSA MINOR (“The Little Bear”), in astronomy, a 
constellation of the northern hemisphere, mentioned by 
Thales (7th century b.c.) and by Eudoxus and Aratus. By the 
Greeks it was sometimes named Cynosura (Gr. kvv 6 ^, dog’s; 
o«7>a, tail), alleging this to be one of the dogs of Callisto, who 
became Ursa major. The Phoenicians named it Phoenice, or 
the Phoenician constellation, possibly in allusion to the fact 
that the brightest star is a Ursae minoris or the pole-star, 
which being situated very close to the north pole is of incalcul- 
able service to navigators. Ptolemy catalogiied 8 stars, Tycho 
Brahe 7 and Hevelius 12. a Ursae minoris, more generally 
known as the pole-star or Polaris, a star of the 2nd magnitude, 
de.scribes a circle of 2° 25' daily about the north pole ; it has a 
9th-magnitude companion, and is also a spectroscopic binary. 

URSINS. MARIE ANNE DB LA TR^MOILLE. Princess des 
(1642-1722), lady of the Spanish court, was the daughter of the 
duke of Noirmonticr and his wife Rcn6c Julie Aubri. She was 
born in 1642, and was married young to Adrien Blaise de 
Talleyrand, Prince de Chalais. Her husband, having been 
concerned in the duel of four against four, in which the duke 
of Beauvilliers was killed in 1663, was compelled to fly the 
country. He died soon afterwards in Spain, and his widow 
establi.shed herself in Rome. In 1675 she married Flavio 
Orsini, duke of Bracciano. The marriage was far from har- 
monious, but her husband left her his fortune. It brought her 
a series of lawsuits and troubles with Livio Odescalchi, who 
claimed that he had been adopted by the duke. At last the 
widow sold the title and estates to Odescalchi. She then 
assumed the title of Princess des Ursins, a corruption of Orsini, 
and was tacitly allowed to use it, though it had no legal exist- 
ence. The Princess des Ursins had mdulged in a great deal of 
unofficial diplomacy at Rome, more particularly with Nea- 
politans and Spaniards of rank, whom it was desirable to secure 
as French partisans in view of the approaching death of Charles 
11 . of Spain, and the plans of Louis XIV. for placing his family 
on the Spanish throne. Her services were rewarded in 1699 by 
a pension which her spendthrift habits made necessary to her. 
When Philip, duke of Anjou, grand.son of the French king, was 
declared heir by the will of Charles IL, the princc.ss took an 
active part in arranging his marriage with a daughter of the 
duke of Savoy. Her ambition was to secure the post of 
Camarera Mayor, or chief of the household to the young queen, 
a mere child of twelve. By quiet diplomacy, and the help of 
Madame de Main tenon, she succeeded, and in 1701 she accom- 
panied the young queen to Spain. 1111 1714 she w'as the most 
powerful person in the oountiy. Her functions about the king 
and queen were almost those of a nurse. Her letters show that 
she had to put them to bed at night, and get them up in the 
morning. She gives a most amusing description of her em- 
barrassments when she had to enter the royal bedroom, laden 
with articles of clothing and furniture. But if the Camarera 
Mayor did the work of a domestic servant, it was for a serious 
political purpose. She was expected to look after French 
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interests in the palace, and to manage the Spanish nobles, many 
of whom were of the Austrian party, and who were generally 
opposed to foreign ways, or to interferences with the absurdly 
elaborate etiquette of the Spanish court. Madame des Ursins 
was resolved not to be a mere agent of Versailles. During the 
first period of her tenure of office she was in frequent conflict 
with the French ambassadors, who claimed the right of silting 
in the council and of directing the government. Madame des 
Ursins wisely held that the young king should r(‘ly as much as 
possible on his Spanish subjects. In 1704 her enemies at the 
French court secured her recall. But she still had the .support 
of Madame de Maintenon, and her own tact enabled her to 
I)lacate Louis XIV. In t 705 she returned to Spain , with a free 
hand, and with what was practically the power to name her own 
ministrv'. During the worst times of the war of the Spanish 
Succession she was the real head of the Bourbon party, and was 
well aided by the spirited young queen of Philip V. She did 
not hesitate to quarrel even with such powerful personages as 
the Cardinid Archbishop of 'loledo, Portocarnfro, when they 
proved hostile, but she was so fur from oflemding the pride of 
the nation, that when in 1709 Louis tlic XIV., severely pressed by 
the allies, threatened, or pretended, to desiTt the cause of his j 
grandson, she dismissed all Frenchmen from the court and 
threw the king on the support of the Castilians. Her influence 
on the sovereigns was so strong that it would probably have 
lasted all through her life, but for the deatli of the (juecn. 
Madame des Ursins confesses in her voluminous correspondence 
that she made herself a burden to the king in her anxiety to 
exclude him from all other influence. She certainly rendered 
liim ridiculous by watching him as if he were a child. Philip 
was too weak to break the yoke himself, and could only insist 
that he should be supplied with a wife. Madame des Ursins 
WHS persuaded by Albcroni to arrange a marriage with Eliza- 
beth Farnese of Joanna, hoping to govern the new queen as she 
had done the old. Elizabeth had, however, stipulated that sh(‘ 
should be allowed to dismiss the Camarera Mayor. Madame 
des Ursins, who had gone to moot the nc?w queen at Quadraque 
near the frontier, was driven from her presence with insult, and 
S(mt out of Spain without being allowed to change her court 
dress, in such bitter weather that the coachman lost his hand by 
frostbite. After a short stay in France, she went to Italy, and 
finally established herself in Rome, where she had the satis- 
factioji of meeting Alberoni after his fall, and where she died on 
the 5th of December 1722. Madame des Ursins has the credit 
of having begun to check the overgrown power of the church 
and the Inquisition in Spain, and of having attempted to bring 
the finances to order. 

A readable life of Madame) de.s Ursins was pul)lished in Paris in 
iS yS by N. F. Combes, and there is an English life by C. Hill, The 
Princesa des Ursins in Spain (I.ondon, 1M90). her Lvttres 

ini'dites, edited by A. Cieofiroy (I*aris, 1859). and her correspondence 
with .Madame de Mtiintenon (Paris, 1826). 

URS1KUS» ZACHARIAS (1534* 1583), German theologian, and 
one of the authors of the Heidelberg Catechism (q.v.), was born 
at Breslau on the 18th of July 1534, and became a disciple of 
Melanchthon at Wittenberg. He afterwards studied divinity 
at Geneva under Galvin, and Hebrew at Paris under Jean 
Mcrcier. In 1561 he was appointed profijssor in the Collegium 
Sapientiae at Heidelberg, where in 1563 at the instance of the 
elector-palatine, Irederick III., he drew up the Catechism in 
co-operation with Kaspar Olcvian. I'hc death of the elector 
in 1576 led to the removal of Ursinus, who from 1578 till his 
death in 1583 occupied a prof(rssorial chair at Neustadt-an- 
der-Haardt.* 

His were publiirhed in 1587-89, imd a more complete edition 
by his son and two of his pupils, Parens and Ren terns, in 1612. 

URSULA, ST, and her companions, virgins and martyrs, 
are commemorated by the Roman Catholic church on the zrst 
of October. The Breviary gives no legend ; but in current 
works, such as Butler’s Lives oj the Saints, it is to the effect that 
** these holy martyrs seem ... to have met a glorious death 
in defence of their virginity from the army of the Huns. . . . 
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They came originally from Britain, and Ursula was the con- 
ductor and encourager of the holy troop.” U'he scene of the 
martyrdom is pla(x*d neixr tlio lower Rhine. 

The date has Ix'cn assigned by dillcrent writers to 238, r. 283 
and r. 451. Fhe story, however, is unknown both to Jerome 
and to Gregory of 'lours — and this tlumgh the latter gives a 
somewhat dotailed description of the t'ologne church dedicated 
to that Theban legion witli whicii the tradition of the martyred 
virgins was very early assoc'iated. The story of their fate is 
not entered under 21st OcU)l)er in the martyrologv of B(*de 
(<//;. c, 735), of Ado {c, 858), of Usuard {ante 877), Notker Hal- 
bulus (890) or Hrabanus Maurus (845) ; but a qth-century 
life of St C‘iinil.>crt (ob. 063) associates a prominent incident 
in the life of this saint with the basilica of the saered virgins 
at Cologne (Suriiis vi. 275, ed. 1575). Not only does Arch- 
bishop Wichfrid attest a grant to the church of the sacred virgins 
ou.slidc the. walls of Cologne* (in 927), Init he was a large donor 
in his own person. Still earlier a Cologne, martyrology, written, 
as Binteriin (who edited it in 1824) argues, betwe.cn 889 and 891, 
has the following entry under 21st October : “ xi. virg. lirsuk* 
Sencie Gregorie Pinosc Marthe Saule Britule Satnine Kabacie 
Saturie Paladie.” Much shorter entries are found in two of the 
old martyrologies printed in Migne (cxxxviii. 1207, 1275). A 
more definite allusion to the legend may be found {c. 850) in 
Wandcllxrt of Priim’s metrical nruirlyrology (2rst October) : 

“ Tunc numerosa. sinuil Rheni ]it!r littora fiilprent 
('hristo virgines cr«‘cla tropaea inaiiiplis 
Agrij)j>inac urbi, c|uarnin iuror inipius olim 
Milba inactavit diiclricibns inclytii sanclis." 

'Phe full legend first makes its appt'urance in a festival dis- 
course {sermo) for the 2TSt of October, written, as internal 
evidence .seems to show. Ix'tween 731 and 839. 'J’liis sermo 
do(‘S not mention St Ursula, hut makes Pinnosa or Vinnosa tlu^ 
leader of tl>e.se .spiritual “ amazons,” who, to avoid Maximian’s 
persi^eution, left their island home of llrilain, following thoir 
bridegroom (!hrist towards that East wbenc(? their faith luid 
come a hundred years before, 'I’he concurrent traditions of 
Britain, Batavia, i,e, the Netherlands (where many chapels 
still preserved tiKJir memory), and Cologne are callt;d in ( vidence 
to prove ih<i same origin. 'J'hc legend was already very old 
and the festival “ nobis orani tempore (^eleberritna ” ; ljut, as 
all written documefits bad disappeared since the fjurning (»f th(^ 
early church ere(i;ed over the sacred bone.s, the preacher could 
only apptnil to the continuous and careful memory of the so(*iety 
to which he belonged {noslrates). Even in his time there were 
.sceptics who pointed dubiously to the full-grown bones of 
“ widows ” and of men among the .so-called virgin relics. The 
author of the sermo pointedly nqects the two theories that 
connecltfd the holy virgins with the Theban band and brought 
them as pilgrims from the East to the W( st ; but ho adds thifl, 
evi.*n in his days there still existed an inscription in the church, 
showing how it had l>c(?n restored from its foundations by a 
certain “ ClematiuSj vir consularis. ex partibus Orientis'' 

Two or three centuries later the Passio XL MM. SS, Vir- 
giftmn, based appanmtly on the revelations made to Helen- 
trude, a nun of Heerse near Paderborn, gives a wonderful in- 
crease of detail, 'rho narrative in its present form may date 
somewhere between 900 and 1100, while Helen trude apparently 
flourished before 1050. According to her acjcoimt, the son of a 
powerful pagan king demands in marriage Ursula, the beautiful 
daughter of Deonotus, a king “ in partibas Britanniae.” Ursuki 
is warned by a dream to demand a respite of three years, during 
which time her companions are to be 11,000 virgin.s collccte<l 
from both kingdoms. After vigorous exercise in all kinds of 
manly sports, to the admiratiim of the populace, they are carried 
off by a .sudden breeze in eleven triremes to 'J'hiel on the Waal 
in Gclderland. Th(?nce they sail up the Rhine by way of 
Cologne to Ba.sel, at which place they make fast their vessels 
and proceed on foot to Rome. Returning, they re-enter their 
ships at Basel, but axe slaughtered by the Huns when they 
reach Cologne. Their relics are then collected and buried 
** sicut hodic illic est cernere,” in a spot where to this day ” 
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no meaner sepulture is permitted. Then follows the usual allu- 
sion to Clematius ; the date is expresslj^ fixed at 238, and 
the whole revelation is seemingly ascribed to St Cordula, one 
of the 11,000 who, after escaping death on the first day 
by hiding in one of the vessels, on the morrow gave her- 
self up to death of her own accord. 'I'owards the beginning of 
the J2th century Sigebert of Gembloux (of/. 1112) gives a brief 
rhume of the same story. He is the first to introduce the name 
of Attila, and dates the occurrence 453. 

Passing over the visions and exhumations of the first half 
of the T2th century, we come to the singular revelations of 
St Elizabeth of Schonau. These revelations, delivered in 
Latin, German or a mixed jargon of botli languages, were 
turned into simple Ijitin by Rlizabeth^s brother Egbert, from 
whose words it would seem that in 1156 old Roman jjurial- 
ground had lately been laid open near Cologne, 'fhe cemetery 
was naturally associated with the legend of St Ursula ; and, 
this identification once accepted, it is not unlikely that when 
more careful investigations revealed male skeletons and tomb- 
stones bearing the names of men, other and more definite 
epitaphs were invented to reconcile the <)ld traditions with the 
facts of such a damaging discovery. Hence perhaps the bare- 
faced imposture : “ Cyriacus, papa Rornaniis, qui cum gaudio 
sus(*cpit sanctas virgines ct cum eis Coloniam reversus mar- 
tyriumsuscepit.” One or two circumstantial forgeries of this kind 
would form the basis of a scheme for explaining not a lew other 
problems of the case, such as the plain inscription “ Jacobus,” 
whom St Elizabeth promptly transformtjd into a supposititious 
British archbishop of Antioch, brother to th(i equally imaginary 
British Pope Cyriacus. Eor these epitaphs, with others of a 
huml)ler kind, were brought before* St Elizabeth to be identified 
in her ecstatic converse with St Verena, her cousin St Ursula, 
and others. Elizabeth herself at times distrusted her own revela- 
tions : there was no Cyriae in the list of the popes ; Anthcrus, 
who was said to be his suc(u*ssor (235-36), died more than 
two centuries before Attila. to whom common report assigned 
the massacre; and it was hardly credible that James of 
Antioch could cut 11,000 epitaphs in less than three days. 
Every douiU, however, was met by the invention of a new 
and still more improbable? detail. According to St Verena, the 
virgins sulTered when Maximus and “ Africanus ** were principes 
at Rome (? 387-88). 

In 1 183 the mantle of St Elizabeth fell upon Hermann Joseph, 
a Praemonstratensian canon at Steinfeld. He had to solve a 
more difficult problem than St Elizabeth’s ; for the skeletons of 
little children, ranging in age from two months to seven years, had 
now been found buried with the sacred virgins. But even 
such a difficulty Hermann explains away : the little children 
were brothers, sisters or more distant relatives of the 
' 1 1,000. Hermann’s revelations are mainly taken up with an 
attempt to show the mutual relationship of nearly all the 
('haracters he introduces. The names arc a most extraordinary 
mixture. Among British bishops we have Michael, William, 
James and Columbanus, Sovereign princes— an Oliver, a 
Clovis and a Pepin — ^start out in every page, till the writer 
lituLs it necessary to apologize for the number of his kings and 
his own blunders. But, for all this, Hermann exposes his own 
doubts when he tells that often, as he was preparing to wTite, 
he heard a voice bidding him lay down the pen, “ for whatever 
you write will be an unmixed lie.” Hermann makes St Ursula 
a native of Brittany, and so approximates to the version of 
the story given by Geoffrey of Monmouth (Historic Britonum), 
according to whom Maximian, after fleeing from Rome and 
acquiring Britain by marriage, proceeds to conquer Brittany and 
settle it with men from the island opposite. For these settlers 
he has to find British wives, and to this end collects 11,000 
noble and 60,000 plebeian virgins, who arc wrecked on their i 
passage across, ^iertain of the vessels being driven upon ** bar- i 
barous islMds/MkCvii* passengers arc slain by Guanius and Melga, | 
and Piets,” whom Gratian had called in • 
against Maximian. In this version St Ursula is | 
'a' daughter of Dionotus, king of Cornwall. Hermann alludes | 


more than once to the Historic Britonum^ and even to King 
Arthur. 

The legend of St Ursula is perhaps the most curious instance 
of the development of an ecclesiastical myth. Even in the 
earliest form known to us this legend i.s probably the complex 
growth of centuries, and any claim to the discovery of the first 
germ can hardly approve it.self to the historic sense. These 
remarks apply especially to that venerable rationalization which 
evolves the whole legend from a misreading oi IJndecimillay 
the name of Ursula’s companion, into undecim millia,i,e, 11,000. 
A more modern theory makes St Ursula the Christianized 
representative of the old Teutonic goddess Freya, who. in 
Thuringia, under the name of Honsel or UrscI, and in Sweden 
Old Urschel, welcomed the souls of dead maidens. Not a few 
singular cc)inciclcncc.s seem to point in the .same direction, 
especially the two virgins, “ Martha and Saula,” whom Usuurd 
states to have sufiered “cum aliis pluribus” on the 20th of 
October, whence they were prol)al)ly transferred to the 21st. 
It is curious to note that Jerome and man)- of the earliest 
martyrologics extant have on the 21st of October the entry, 
“ Dasius Zolicus, Gains cum duodecim jmliiibusJ* Even in 
copies of Jerome this is transformed into millibus ; and it i.s 
perhaps not impossible that to this misreading we may indirecllv 
owe the “ thousands ” in the Ursula legend. The two entric.s 
.seem to he mutually exclusive in all the early martyrologics 
mentioned in this article, and in tho.se i)rinte(l in Migne, cxxxvii. 
The earlier “ Dasius ” entr)’ seems to disappear steaclilv', 
though slowly, as the Ursula legend works its way into curn?nt 
martyrologics. 

Set* H. Cronibach, Vita ct MaHyvium 5 . Vrsulav (Cologne, 1647), 
and the liollandist Acta Sanctorutn, 21st October, where the story 
fills 230 folio i>agos. The rationalizaliun of the story is tfj he luuiul 
in Oscar Schade, Die Suffc von dcr hcili^cn Ursula (Hanover, 1854), 
of wliicli there is a short resume iii S. liaring-GoiiUrs Lives of' the 
Saints. See also S. Baring-Goiild, Popular Myths of the Middle 
A^’cs ; A. C. Stein, Die H cilice I'rsula (Cologne, 1879). The 
credibility of some of the details was doubted as early as the i^tli 
century by Jacobus tie Voragine in tlie Lcf'cnda aurca. I'or further 
works, especially mctlicval, see Potthast, Bibliotheca hist. med. 

(Berlin, 1896), p. lOib. (T. A. A. ; A. J. G.) 

URSULINES, a religious order founded at Brescia b)' Angela 
Merici (1470 1540) in November 1 535, primarily for tb(? cclucatioT) 
of girls and the care of the .sick and need) . It was approv ed 
in 1544 by Paul 111 ., and in 1572 Gregory X 111., at the instance 
of Charles Borromeo, declared it a religious order under the 
rule of St Augu.stine. In the following ('cntury it was powerfully 
encouraged and supported by St Francis of Sales. In most 
t?ases, especially in France, the sisters adopted enclosure sind 
took solemn vows ; they were called tlie “ religious ” Ursulines 
as distinct from the “ congregated ” Ursulines, who preferred 
to follow the original plan. There were Ursulines in Canada 
in 1639, who taught the catechism to Indian children, and 
.subsequently helped to preserve a religious spirit among the 
French population and to humanize the Indians and half-breeds. 
Towards the beginning of the i8th century, the period of its 
greatest prosperity, the order embraced .some 20 congregations, 
with 350 convents and from 15,000 to 20,000 nuns. The 
members wear a black dress bound by a leathern girdle, a black 
sleeveless cloak, and a close-fitting head-dress with a white veil 
and a longer black veil. Their patron is the St Ursula mentioned 
above. The founder was beatified by Clement VIII. in 17C8 
and canonized a.s St Agnes of Brescia by Pius VH. in 1807. 
The Irish Ursulines were established at Cork in 1771 by Miss 
Nano Nagle. The Ursulines do not increase now as rapidly 
as they did, congregations taking simple vows like the Sisters 
of Mercy being apparently more adapted to modern needs. 

URSWICK, CHRISTOPHER (144^1522), English diplomatist, 
was born at Furness in Lancashire and was probably educated 
at Cambridge, He became chaplain to Margaret, countess of 
Richmond and Derby, and was employed by her to forward the 
schemes for securing the English throne for her son, Henry of 
Richmond, afterwards Henry VIL He crossed from Harfleur 
to Wales with Henry in August 1485, and was present at the 
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battle of Bosworth ; then followed for him a series of ecclesi- 
astical preferments., the most important of which was to the 
deanery of York. He was sent on several weighty embassies, 
including one to Ferdinand and Isabella of Spain to arrange 
the marriage between Prince Arthur and Catherine of Aragon, 
and another to France in 1492, when he signed the treaty of 
Ftaples. In 1495 he became dean of Windsor, and he died 
on the 24th of March 1522. Urswick was very friendly with 
Erasmus and with Sir Thomas More. He did some building 
ut Windsor, and one of the chapels in St George’s chapel there 
is still called the Urswick chapel. Urswick’s kinsman, Sir 
'i'homas Urswick, was a Yorkist partisan, who was recorder of 
l.nndon and chief baron of the exchequer. 

See Urswick. Record^i of the Pamilv of Vrwick or Vrawick (1893). 

URTICACEAE (nettle family), in botany, an order of 
Dicotyledons belonging to the series Urticiflorac, which includes 
also Ulmaceae (elm family), Moraceae (mulberry, fig, &c.) 
and Cannabinaceae (hemp and hop). It contains 41 genera, 
with about 500 species, mainly tropical, though several species 
such as the common .stinging nettle {IJriica dioica) arc widely 
distributed and occur in large numbers in temperate climates, 
i'wo genera are represented in the liritish Isles, Vriica (see 
Nkttle) and Parietaria (pcllitory, q,v,). 

The plant, s are |»enerally herbs or somewhat shnibby, rarely, as 
in some tropical genera, lorming a biisli or tree. The simple, 
serrated, leaves have sometimes an .'iltcrnate sometimes an 
opposite arrangement and arc usually stipulate — exstipulalc in 
I'arictavia. Tlie position of the stipules varies in different genera; 
thus in Vrticn they are lateral and distinct from the leaf-stalk, in 
other cases they are attached on the ba.se of the leaf-stalk or stand 
in the leaf-axil’ when they arc more or less united. Stinging hairs 
often occur on the stem and leaves (fig, i). The bast-fibres of the 





Fio. 2, Male Flov.cr <»t the 
NeltU; {liyiic(i). 'rite lour 
sejials are arranged sym- 
metrically, an niJteT 
median and an inner 
lateral pair. A stamen 
is op})Ositt* each s«*j>al, 
and in the centre of the 
llowtT is the rudiment of 
a pistil. 



From Strasbiii'gtir s l.ehHuch 
(ier Boianik^ by purmi-ssion 
‘»f Gustav Fischer. 

Fig. 1 .— stinging Hair 
of Vriica dioica, with 
a portion of the epi- 
dermis, and. to tlie 
right, a small bristle 
( X 60) . 


From Vines's Sfudettfs' TexB 
Jiflak 0/ Botany, by j^rmbsion 
of .Swnn Sonnensclieln & Co. 

Fro. 3 . — A staminal ( 6 ), 
B carpelUiry ( 9 ) flower 
of the Nettle, p, peri- 
anth ; a, stamen ; n*, 

rudimentary ovaiy of 
the i flower ; ap, outer, 
ip, inner, whorl of the 
perianth; n, stigma of 
the 9 flower (enlarged). 


stem are generally long and firmly attached end to end, and hence 
of great value for textile use. Thu.s in ramie (q.v., Boehmeria nivea) 
a single fibre may reach nearly 9 in. in length, and in stinging nettle 
as much as 3 in. The small inconspicuous regular flowers (figs. 3 
and 4) are arranged in definite feymose) inflorc sconces often crowded 


into head -like clusters. They are unisexual and monoecious or 
dioecious. The four or five green perianth leaves (or sepals) are 
free or more or less united ; the male flowers (fig. 2) contain as 
many stamens, opposite the sepals, which bend inwards in the bud 





Fig. .j. Vrliio wens (nlicr ('urtis, I'hnui Loudinensis), J nal. .size. 
T, mnlf Ihnyer; femalt^ flower in fruiting stage — the dry com- 
pressed Jniil 3 cscnping from Hie )v rsistemt perianth; 4, fruit 
cut optn, rtvealing tlu^ s^ed within the large straight embryo 
1, 2, 3, enlarged. 

stage, but when mature spring backwards ami outwards, the 
anther at the same time exj)loding and scattering the |»oIIen, 
The flowers arc tliiis adapted lor wind-jiollmation, 'I'lic female 
flower contains one crnj)<‘l bearing one style with a brush-like 
stigma and containing a ungle erect ovule, 'Die fruit is dry and 
one-seeded ; it is often em losed witliin the pi rsislent perianth. 
The straight embryi) is snrnuindcri liy a rich oily endosperm. 

URUGUAY (officially the Oriental Republic of the Vru^^uay, 
and long locally called the Banda Oriental, meaning the land 
on the ea.stt‘rn side of the river Uruguay, from which the country 
takc.s its name), the smallc.st independent state in South 
America. It runs conterminous with the southern border of 
Brazil, and lies between 30" and 35'^ S. and between 53® 25' 
and 57® 42' W. (for map, see Argentina). It has a seaboard 
on the Atlantic Ocean of 120 m., a shore line to the south 
on the Rio dc la Plata of 235 m., and one of 270 m. along 
the Uruguay on the west. 7 'he boundaries separating it from 
Rio Grande do Sul, a province of Brazil, arc Lake Mirim, the 
rivers Chuy, Jaguarfio and Quarahy, and a cuchilla or low 
range of hills called Santa Ana. The extent of the northern 
frontier is 450 m. The southern half of the country i.s mo.stly 
undulating grass land, well watered by streams and springs. 
The northern section is more broken and rugged ; barren 
ridges and low rocky mountain -ranges, interspersed with 
fertile valleys, being its characteristic features. There is no 
forest, timber of any size being found only in the valleys near 
running water. Uruguay is intersected nearly from west to 
north-east by the river Negro and its affluent the Yi. The 
Uruguay is navigable all the year by steamers from the island 
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of Martin Garcia at the mouth to Salto (200 m.). Above 
tliis place the navigation is interrupted by rapids. The 
ordinary volume of water in the Uruguay averages ii millions 
of cub. ft. per minute. Excluding the Uruguay, the Negro, of 
which the principal port i.s Mercedes, is the principal navigable 
river. Otlicrs arc navigable only for short distances by 
sKuiiners of light draught. Besides the rivcr.s mentioned, 
the chief .streams are the Santa Lucia, w'hich falls into the 
i*lata a little west of Montevideo ; the Queguay, in Paysandu ; 
and the Ccbollati, rising in the sierras in Minas and flow'ing 
into Lake Mirim. These rivers as well a.s the Uruguay arc 
led by innumerable smaller .streams or arroyos, such as the 
Arapey in Salto, the Dayman in Paysandn, the Jaguary (an 
affluent of the Negro) in Tacuarembo, the Arroyo Grande 
between the departments of Soriano and San Jos6, and the 
San Jose (an affluent of the Santa Lueia). None of th(; sierras 
or mountains in Uruguay exceeds (or perhaps even altain.s) ' 
a height of 2000 ft. ; but, contrasting in their tawny colour I 
with the grassy undulating plains, they loom high and arc often 
picturesque. 'Fhey are ramifications of the highlands of Brazil. 
The main chains are the Cuchilla de Haedo on tlu‘ north and 
west and the Cuchilla Grande on the south and east. 

Gcolo^v. — Little* is known of the* geology of 1 h'liguay. Th(*rt^ is a 
foundation of schists and crystalline rocks upon wdiich rests a series 
of sandstones. The latter is. no doubt, identical with tlu' siniilar 
sandstone series which is found in the neighbouring .Brazilian 
province of Bio Orande do Sul, and which has Ihert* yicldt'd ])lant.s 
which prove it to belong to the JVrmian or tlu* upper part of the 
(‘arl>onifcrous. I'ho plains are covered by a formation .similar to 
lliat of the Argentine y)atnpas and by thc^ alluvial dt'po.sits of the 
present rivers. 

CHmaic.- • Uruguay en joys the n'putation of pos.sessing one of tlie 
mo.st hcalthv climates in' th<’ world. The geograjdiical position 
<*nsurcs nnifoVmitv of temperature throughout tla; year, the .summer 
heat being tempered by the Atlantic bn'ezes, and severe cold in llie 
winter season being unknown. Endemic divS(^ases are unknown and 
epidemics are rare. In the interior, away from the ,st*a and the 
shores of the great rivers, the temiu'ratun* frequently rises in 
summc'r to 86** F. and in winter falls to fa lh(‘ districts 

bordering on the coast the thermomet('r seldom falls Ixdow 37*’; 
and only for a few moments and at long inter\*ii.l*; has it bet'u known 
to rise as high ns 105“. 'Phe annual rainfall is alunit .{3 in. 

flora, — The pastoral wtialth of IJraguay, as of lln* neigiibouriug 
Argentine Re})ubUc, is due to the fertilizing constituents of “ jiampa 
mud," gi'ologically associated with gigantic ante<lilnviau animals, 
whost-’ fossil remains are abundant. 'Phe cqunlrv* is rich in hard 
W(xk 1 s, suitable for cabinet work and cv'vtain building purposes. 
'I'lie y)rincii>al trees are the alder, aloe, palm, T)oy)lar. acacia, willow 
and (rucalyptus. The montes, by which are undersUKKl plantations 
as well as native thickets, produce atnong othi'r wood,s the algarrobo, 
a poor imitation of oak ; the guayabo, a .substitute for boxwoo<i ; 
tlie quebrat'ho, of wliich the red kind is companul to sandalwood ; 
and tlie urunday, black and white, not unlike ro.s('wood. Indigcuou.s 
palms grow in tin? valleys of the Sierra Jose Jgnacu>, also to aomv 
extent in the depjirtincMits of Minas. Maldonado and Paysandu. 
'Phe iri\ rile, roseniar)', mimosa and the scarlet-flowered ceibo are 
common. 'Phe vallt^s within the hill ranges arc fragrant with 
iiroinatic shrubs. In the plain.s below, the sward .s are gay with the 
scarlet and white verbena and other brilliant wild flowers. The 
country abounds in medicinal plants. 'PIio .sarsaparilla even colours 
the water of the Rio Negro and gives it its name - the black river.*’ 

/'Vmnrt.— Among wild animals the tiger or ounce —called in the 
Guarani language the or " big dog " — and the puma are 

found on the frontier of Brazil and on the wooded islets and banks of 
the larger rivers. The tapir, fox, deer, wild cat. wild dog, carpincho 
or water hog and a few small rodents nearly complete the list of 
quadrupeds. A little armadillo, the miilita. is the living repre- 
sentative of the antediluvian giants Mvlodon, Mffiatherium, t’tc. 
'The ostrich — Rhea americana — roams every wliure in the plains ; 
and there are a few specimens of the vulturt* tribe, a native crow 
(k?an, tall and ruffed), y)artridgcs and quails. Parakeets are plentiful 
in the montes, and the lagoons swarm with waterfowl. The most 
(’steemed is the f>oto real, a large duck. Of the birds of bright 
plumage the humming-bird and the cardinal — the scarlet, the 
vcllow and the white — are the most attractive. The fisli of the 
lagoons and streams fire coar.s(\ and some of them primitive in ty’pt* ; 
but two or three kinds, found generally in the large rivers, are much 
prized. The varieties of fish on the sea coast are many and excellent. 
More than 2000 species of ins^*cts have been classified. The .scorpion 
is rare, but large and venomous spiders arc common. The principal 
rep^lea.^ea lizard, a tortoi.se, tin* vivora de la crus (a dangerous 
viper, .so called from mark.s like a cross on its head) and the rattle- 
snake in Maldonado and the stony lands of Minas. 


Area and Population , — ^Thc area of the republic is estimated 
at 72,210 sq. m., and has a population of 1,042,668 according 
to the census of 1908 (in 1900 it was 915,647). The country 
is divided into 19 departments, the area and the population 
of which, acjcording to the census of 1908, are given in the 
subjoined table r — 


Doparlmr 

nts. 

Arligas . 


Canelones 


Cerro T.argo . 


('olonia . 


Durazno 


1 ‘‘lores . 


b'lorida . 


Maldonado . 


Minas . 


Montevideo . 


Pay sand u 


Rio Negro 


Rivera . 


l^ocha - 


Salto 


San Jo.se 


Soriano . 


Tacuarembo . 


Treinta-y-Trt.'s 



Total 


Area, 

>q. Miles. 

Population, 

iyo8. 




87.931 

5.753 

44 f, 8 o(> 

2, 1 <>2 

5 -b <^79 

5.525 

42,31.3 

1.714 

16,158 

4 . 7 '>.i 

45,393 ; 

>.584 

28,804 I 

4.844 


250 

309,231 

5.115 

38,528 i 

3,2(iO 

19.900 : 


353>53 1 

4,280 

34,110 1 


4^,304 

2.G87 

40 | 2(>7 


3 a. 13 i 

5,07,1 

46,927 

3,080 

28.750 

72,210 1 

1,0.) 2 , 068 I 


The averages density of population on the above figures is 
12*9 per sq. in., ranging (exclusive of Montevideo) from 47-9 
in Canelones to 5-8 in 'Tacuarembo and 6 in Artigas. 'I'he 
great majority of the foreign population are Italians or 
Spaniards, with lesser numbers, in descending scale, of Brazilian, 
Argentine and French birth. Ikitish, Swiss and Germans are 
comparatively few. In 1907, 26,105 Italian immigrants arrived, 
21,927 ‘Spanish, 2355 British, 2315 French and 1823 German. 

'I'he natives of Uruguay, though living in conditions similar 
to those of the Argentine [population , arc in general more 
reserved, showing more of the Indian type and les.s of the 
Spaniard. In the north there is a strong Brazilian element 
and the j)eople arc intensely conservative. The average annual 
birth-rate is about 35 per jooo, and the death-rate about 15-5. 
About 2() % of the births are illegitimate. The principal 
towns are Montevideo, Salto, rav.sandii and San Jose. 

Ai*ricitltmi \ — The condition of agriciiltun* is fairly satisfactovv. 
In 1881; Urnguay im])ortod most of her breatlstiitis now not oniv 
is wheat grown in siiflicient cpiantities to meet the local demand, 
but a surphi.s (about 20,000 metric tons in looS-q) is annually 
available lor export. Land for farming puriioses is expensivt?, anil 
wages aie high, leaving small profit, unless it happens that a man, 
with his fcunily to assist him. works his own land. The farmers are 
chic'lly Italians, Canary Lslamlcrs and Frenchmen. The j>rincipal 
crops’in addition to wheat are oats, barley, maize, linseed and bird 
seotl. Since 1 8go the cultivation of the grape and the manulactun? 
of wine have considerably cxtt'iuled. f?s])ccially in the departments 
of Salto, Montevideo, Caheloiies and (‘olonia. Red wine, a smaller 
quantity of white, grape alcohol and wine alcohol are produced. 
Tin' olive-planting industry is becoming important ; the trees thrive 
w(‘ll. and the ar<*a devoted to tln?ir cultivation is jinnually increasing. 
I'ohiicco is also cultivated. 

('attle-brecding and sheey>-farining, however, are the principal 
industries. The lands are admirably adapted for cattle-breeding 
purposes, although not capiible of fattening animals. The cattle 
are destined chiefly for the saladnv establishments for the prepara- 
tion of tasaio, or jerked beef, for tlie Brazilian and Cuban markets, 
and for the Liebig factory, where large quantities of extract of meat 
are prepared for the European trade, Cattle-breeding is carried 
on in all parts of the republic, but chiefly in the departments of 
Salto. Pavsandu and Rio Negro. In the southern districts, whore 
the farmers are Europeans, the breed of cattle is being steadily 
imy'iroved by the introduction of Durham and Hereford bulls. 
Dairv-farming is making some progress, esy^ecially in the Swiss 
colon V near San Jos 6 . 

Sheep - farming flourishes chiefly in Durazno and Soriano. 
Uruguayan w'ool us favourably regarded in foreign markets, tm 
account' of the clean state in which it is shipped, this l>eing largely 
due to the natural conditions of the land and climate. The business 
of shipping live sheep and frozen mutton has not been attempted 
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on a scale, owinfT principally to the lack of iacilities for loading 
at the port oi Montevideo or elsewhere. , 

Minerals are known to exist in the northern section 
of the republic, and gold-mining is carried on to a small extent. 
Expert opinions have been advanced stenting that gold-mining in 
Uruguay is capable of development into an important industry. 
The other minerals found are silver, lead, copper, magnesium and 

lignite coal. . , , ^ rr 

— The economic development of Uruguay was re- 
tarded by the corruption of successive governments, by revolu- 
tionary outbreaks, by the seizure of farm stock, without atle<|ua1e 
compensation, for the support of military forces, by the consequences 
ol reckless liorrowing and over-trading in i88y and iHyo, aiul also 
by the transference of commercial undertakings from Montevideo 
to Buenos Aires between 1800 and 1897, on the opening of the har- 
bour anti docks at that port, Tlic annual value ol the imjwts 
(4*7 dollars taken at £1) was ^5,101,740 in lytxj and hi 

1908 ; tliat t)f exports was .£6,^57,600 in 1900 and i'7,03'J. <>,:() in 
1908. 

The principal imports consist of machinery, textiles and clotliiiig, 
food substances and beverages, and live stock. The chief exports 
are animal products and agricultural products. Of the imports 
about 27 in value are from Great Britain. 14 % from Germany, 
and smaller proportions from France, Argentina, Italy, Spain, the 
United States and Belgium. Of the (exports, France, Argentina, 
Belgium and Germany take the bulk. Trade is controlled by 
foreigners, the British being jirominent in banking, finance, railway 
work and the higher branches of commerce ; Spanianls, Italians 
and French in the wholesale and retail trfide. Uruguayans find an 
insignificaiil place in commerce. 'Klie foreign trade passes mainly 
through Montevitleo, wliere the port has been greatly improved. 

In addition to the natural lines of commiinlration prrrvidfHT by 
the rivers bordering on or bekmging to the republic, there are aliout 
2240 m. of national road, besides more than 3 (h)o m. of departmental 
road.s. The railways liad a length of 1380 m. open for iratiic, and 
t he system is steadily extending. There lue over 1 70 m. of tramway 
in operation. 

CovenimM,- The legislative power of the state rests with 
ihc general a.s.S(?nibly, consisting of two chambers, one of 
.senators (19 in number) anti one of represcntativ(‘s (75). The 
deputies of the lower house are cl(*cted for three years directly 
by the people?, one deputy for every 3000 male adults who can ; 
read and write. One senator is named for t?aeh dejnvrtment j 
by an electoral college, whose members are <*leelerl directly , 
by the people?, Hit? senators are elected for six ycar.s^ and ; 
one-third of their number retire every two years. The executive ' 
jiower Is exercised by the president of the rcpublie, who is 1 
elected by the general assembly for a four year.s’ term. He i.s j 
assisted by a council of ministers representing th(? departments ! 
of the interior, foreign affairs, finance, war and marine, industry, ■ 
labour and instruction and public works. Each department 
or province of the republic has a governor appointed by the i 
executive, and an administrative council, whose memht?rs are i 
chosen by pofiular vote. The judicial power is vested in a ! 
high court and many subordinate courts. The general assembly ' 
elects the five judges who compose the high court. There are | 
civil, commercial and criminal courts in Montevideo, a depart- j 
mental court in each departmental capital, and a justice of the 
peace in each of 205 judicial districts into which the republic ' 
is divided, with sub-district courts under deputy judges in ' 
addition, 'I’he administration of justice in Uruguay has long 
been of bad repute. It was reformed on the above line.s in 1907. 1 
Education is much neglected, and the ]>ul>lic-school system is . 
inefficient. The attendance of children at the schools is .small, ! 
and the instruction they receive is inferior. I^imary instruction 
is nominally obligatory ; nevertheless at the beginning of the 20th I 
century nearly hiUf the population over six years of age was illiterate, j 
Montevideo posses.scs a university and a number of preparatory j 
schools, a State-supported technical school and a military college^ ' 
The state religion is Roman Catholic, and there is an archbishop < 
of Montevideo with two suffragan bishops. A number of semin- j 
aries are maintained throughout the republic. Other religious are ! 
tolerated. I 

Army. — There is a standing army with a peace strength of about 1 
7000 officers and men. Service is nominally voluntary, though it 
apipears that a certain amount of compulsion is exercised. In ' 
addition to this there is compulsory service in the National Guard j 
(fl) in the first class, consisting of men between seventeen and thirty 
years of age. liable for service with the standing army, and number- 
ing some 15,000; ib) in the second clas.s, for departmental service 
only, except in so far as it may be drawn upon to make up losses 
in the more active units in time of war, consisting of men from thirty ! 
to forty-five years of age, and (c) in the third class, for local garrison ; 


duty, consisting of men between forty-five and sixty years old. 
The army ami guard are well equippctl with modern amis. 

Finance , — Of the national ri'veiiiic iu?arly half is derived from 
customs duties, taxes being lt?vicd also on real estate, liceiicos, 
tobacco, staiiipcii paper and in other ways. Nearly half the ex- 
penditure goes to meet tlcbl charges, while government, internal 
development and ileleiice absorb must of the remaiticUu*. The 
receipts lor tlie years sjiecilied were as follows, Uruguayan dollars 
lK‘mg converted into sterling at the par value, 4‘7=i;i 


r • • - 




^'ears. 

Kovt'iiue. 

Expetiditiire. 

1894-1895 

£3.403.324 


i 899- i 900 

3.236.3CX) 


1904- 1905 

3. 43 S. 300 1 


1909-1910^ 

4 . 97 l,(> 6 u 

4,704, 5<x) 


’ Estimate. 


In I Sot, when The del)t of the republic amounted to $87,780,973, 
or about /tS. 078, 710, the governTmnt SuspCMided payment of 
interest, anti an arrangement was made with the htmdholdtTs. A 
new cousoUdaled debt of 50o,rxx> was is.suefl at 3J % interest, 
anti, as stxiirity for payment t»£ interest, 45 “/,» of the ciustonis re- 
ceipts at Montevideo was assigiietl. At the same time the interest 
guaranteed to lh(' railway companies was reduced from 7 to 3I 
In 1 80b n 5 % Itian of /r ,()t»7,(XTt) was issued, and the debt was subse- 
tpiently increased, until on January 1. 1909, it was |'27.b92,795. and 
in the same year the aiinuai debt charge amomitetl to /2, 185,347. 

The Bank of the Rtfpublic was establishetl in 1890 with a nominal 
capital of ST2,ooo,nf>o, and in tSoo it receivetl the right to issue 
furtht*r shares amounting to !|5 ,(K)O,<k) 0. Its note issue (for which 
it has an exclusivx‘ right) may not excml the value of half the sub- 
scribed capital. Besides a number of local banks, branches of 
(Jennan, Spani.sh, French and several British banks are established 
in Montevideo. 

There is no Uruguayan gold coin in circulation, Imt the Iheorejtical 
monetary unit is the gold peso tuu tonal, weighing 1*607 graanme^s, 
•917 hue. 'I'hc .silver peso weigh.s 25 grammes, .90(2 fine. A half, 
fifth and lentil of a peso are coined in silver, in addition to bronzt? 
coins. 

The metric sy.stem of weights find mi'asiire.s has been officially 
adopted, but the old Spanish system is still in general use. 

History,— In 1512 Juan Diaz do Soli.s (?ntor«*(l the Paranaguuzu 
or “ .sciilike estuary of the Plata and landed about 70 miles 
(jast of the present city of Montevideo. Uruguay at that time 
was inhabited by Indians, of whom the liominant tribt? was 
eulied (Tuirrua, a people described as physically strong and 
w'ell-fornu?(J , and (‘iidowetl with a natural nobility of t?hara(’Ler. 
Their habits were .simple, and they were di.sfigured neiither by 
the worst ( rimes nor by the primitivt? supcrslition of savages. 
They are said to have revealed no vestige of religion. 1 'he 
(!hurrua.s an? g(?nerally cUussilicd as a yellow-skinned race, of 
the same family as th(^ Pampa Indians ; hut they arc ahso 
represented as tunned almost black by the .sun and air, without 
any admixture of red or yellow in their complexions. Almo.st 
beard l(?ss, and with thin eyebrows, they had on their heads 
thick, black, lustrous hair, which neither fell off n(^r turned grey 
until (?xtreme old age. They lived princijially upon fisli, v<?nison 
and honey. In the Guarani language “ ( harrua ” mean.s turbu- 
lent, and by th(?ir enemies the Gharruas were accounted as such, 
and even ferocious, although admitted to lx? g(?nerous to their 
craptives. They w(?rc a curiously taciturn and reticent race. 
Their weapons were the bow and arrow and .stones. 

Solis, on his .second visit, 1515-1516, wms slain by the Charruas 
in (!oIonia. Eleven year.s lat(?r Kamon, tlx* lieutenant of 
Sebastian Cabot, was defeated by the same tribe. In 1603 
they destroyed in a pitched battle a veteran force of Spaniards 
under Saavedra. During tlx? next fifty y(?af.s three unsuccesslul 
attempts were made by the Spaniard.s to subdue this courageous 
people. The real (!onquest of Uruguay was begun under 
Philip III. by the? Jasuit mi.ssions. It was griidually con- 
summated by tlie military and commercial settlements of the 
Portuguese, and subscquc?ntly by the Spaniards, who estab- 
lished themselves formally in Montevideo under Governor 
Zavala of Buenos Aires in 17 26, and demolished the rival Portu- 
guese settlement in Colonia in 1777. From 1750 Montevideo 
enjoyed a provincial government independent of that of Buenos 
Aires. The American rebtillion, the French Revolution and the 
British inva.sions of Montevideo and Buenos Aires (1806-7), under 
Generals Auchmu ty ( 1 7 56-1 82 2) and John Whitelocke ( 1 7 5 7- 1 833), 
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all contributed to the extinction of the Spanish power on the 
Rio de la Plata. During the War of Independence, Montevideo 
was taken in JS14 by the Buenos- Airean general Alvear (sec 
further Montkvideo). A long struggle for dominion in Uruguay 
between Brazil and the revolutionary government of Buenos 
Aires was concluded in 1828, through the mediation of Great 
Britain, Uruguay being declared a free and independent state. 
The republic was formally constituted in 1830. Subsequently 
Juan Manuel Rosas, dictator of Buenos Aires, interfered in 
the intestine quarrels of Uruguay ; and Montevideo was bc- 
siepd by his forces, allied with the native partisans of General 
Oribc, for nine years (1843- 52). 

After the declaration of indepcndeiK'e the history of Uruguay 
becomes a record of intrigues, financial ruin, and political folly 
and crime. The two great political factors for generations have 
been the Colorados and the Blancos. So far as political 
principles are concerned, there is small difference between them. I 
Men arc Colorados or Blancos largely by tradition and not 
from political conviction. The Colorados have held the govern- 
ment for many years, and the attempts of the Blancos to oust 
them have caused a series of revolutions. The military elemcmt, 
moreover , has frequently conspired to elect a president amenable 
to its demands. In 1875 General Latorre headed a conspiracy 
against President Ellauri and at first placed Dr Varela in 
power as dictator, but in 1876 proclaimed himself. In the follow- 
ing year Latorre caused himself to be elected president, but 
political unrest caused him to resign in March 1880. The 
president of the senate, Dr Vidal, nominally administered ; 
the government for two years, when General Santos, who had 
held the real power, became president. His administration 
was so vicious and tyrannical that the opposition organized 
a revolution. Their forces, however, were surprised by th<^ 
government troops at Quebracho, on the; Rio Negro, and 
defeated. Ultimately the Colorados themselves exiled Santos, 
He had plundered the national revenues and scorned constitu- 
tional go>Trnmcnt. The Colorados now made General Tajes 
president, the practical direction of the administration being 
in the hands of Julio Herrera y Obes. In Mjirch 1890 General 
Tajes handed over the presidency to Herrera y Obes, a clever 
but unscrupulous man, who filled tn*ery official post with his own 
friends and ensured the return of his supporters to the chamber. 
In 1891 he was obliged to suspend the service of the public 
debt and make arrangements by which the bondholders accepted 
a reduced rate of interest. The country was at this period 
conducted practically as if it were the pri^•ale estate of the | 
president, and no accounts of revenue or expenditure were 
vouchsafed to the public. In 1894 the Colorados nominated 
Scrior Idiartc Borda for the presidency. He s('emed at first | 
inclined to govern honestly, but corruption soon became as j 
marked as under the preceding regime. Tlie Blancos, using ' 
the fraudulent elections in 1896 as a pretext, now broke out in i 
armed revolt under the leadership of Aparicio Saraiva. The j 
president made no attempt to conciliate them, and in March 1 
1897 a body of government troops suffered a reverse. On the 
25th of August 1897 Borda, after attending a Te Deum at 
the cathedral in Montevideo, was shot dead by a man namc‘d 
Arredondo, who was sentenced in 1899 to two years’ imprison- 
ment. The defence wa.s that the murder was a political offence, 
and therefore not punishable as an ordinary case of assassination 
for personal motives. 

The president of the senate, Juan Cuc.sta.s, in accordance with 
the constitution, assumed the duties of president of the republic. 
He arranged that hostilities should cease on the conditions 
that representation of the Blancos was allowed in Congress for 
certain districts where their votes were known to predominate ; 
that a certain number of the jefes politicos should bo nominated 
from the Blancos ; that free pardon be extended to all who had 
taken i)art in the revolt ; that a sufficient sum in money be 
advanced to allow the settlement of the expenses contracted 
by the insurgents ; and that the electoral law be reformed on 
a basis allowing the people to take part freely in elections. 
Cuestas, on attempting to reform corrupt practices, w^as soon 


threatened with another revolution, and on the loth of February 
1898 heas.sumed dictatorial powers, dissolved the Chambers and 
suspended all constitutional guarantees. In the following year 
he resigned and was re-elected to the presidency on the ist 
of March 1899. His second term was marlvcd bv premonitions 
of further disorder. In July 1902 a plot for his a.ssassinalion 
w-as frustrated, and in 1903, on the election of Jose Battle to 
the presidency, civil war broke out. On .September 3, 1904, the 
revolutionary general Saraiva died of wounds received in battle ; 
and later in the }'ear peace was declared. Claudio Williman 
became president in 1907. 'I’he Colorados favoured Battle as his 
successor, and before the elections to the chamber in November 
1910 the Blancos were again in arms. 

S(?e r. B.'uiza, La Doininarinv Espafwla en cl Vru^my (ATonte\idp.o, 
i.SHo); A. Borro, A. de Vedia and M. de Pena, Album tie la 
lii publica Oricmtal dA Vritqiiay (Montevideo, 18X2) ; R. L. Lnmba, 
l.n liepublica Oriental del Vruffuay (Montevideo, 1884); 7 'hc Uruguay 
Rcfmblir, Territory and Conditions, reprinted by order of the Consul- 
General of Uruguay (T.ondon, 1S88) ; V. Arregiiinc, Historia del 
Uruguay (Montevideo, 1892) ; M. G. and F.. T. Miilhall, Handbook 
of the River Plata (I.ondon, 1802) ; II. Roustnn and ('. M. de Pena, 
Uruguay rn la Exfutskion . . . de Chicago (Montevideo, 1893); 
O. Aranjo, Comprndio de la Geografia Sacivnal (Montevideo, 1894) ; 
t-rnguny, its (koffraphy, History, tSre. (Liverpool, 1897); P. K. 
Martin,’ 77 iru»/,d/ Five Republics (I.ondon, 1905) ; Anuarin Esfadistiro 
and Anuarin Demograjko (official, Montevideo); British and American 
Consular Reports ; Publications, Bureau of AnKTican P^epublics. 

URUGUAYANA, a city and river port of the state of Rio 
Grande do Sul, Brazil, on the left bank of the Uruguay river, 
348 ft. above sea-levcl (at the R.R. station) and about 360 m. 
in a direct line W. of Porto Alegre. Pop. (1900) 13.638. A 
railway connects with Quarahim (47 m.) on the Uruguayan 
frontier, and thence by a Uruguayan line with Montevideo by 
way of Paysandu. 1 'he same line extends N. 62 m. to the 
naval station of Itaquy. A cros.s-country line was under con- 
struction in 1909 to Cacequy, which i.s in direct communication 
with Porto Alegre and the city of Rio Grande. The upper 
Uruguay is na\’igable from the Quarahim to the town of Sao 
Tom6, and small river steamers ply regularly between ('eil)o, 
on the Argentim‘ .sid(‘, and the latter. Opposite Uruguayana 
is the Argentine town of Rcstauracion, or Paso los Libres. The 
river is 2 m. wide at this point, and 154 ft. above sea-levcl. 
Uruguayana is prettily situated on a low hill rising gently from 
the riverside and its low houses arc surrounded by orange 
groves. There are hirge military barracks near the shore, a 
theatre and a cusloin-honsc. The surrounding country is 
chiefly pastoral, but there is a small area under vineyards, 
and in addition to grapes some other fruits arc produced. 
Uruguayana was captured by a Paraguayan force under General 
Kstigarribia on the 5th of August 1865, and was recaptured 
without a fight by the allied forces under General Ihirtolome 
Mitre on the i8lh of September. The Paraguayan occupation 
left the town partially in ruins, and it remained in a decadent 
condition until near the end of the century, when reviving 
industries in the slate and a renewal of railway construction 
promoted its commercial activit}- and growth. 

USAS (from the root vaSy to shine, and cognate to Latin 
Aurora and Greek ’Hw?), in Hindu mythology, the goddes.s of 
dawn. She is celebrated in some twenty hymns of the Rig 
Veda, and is the most graceful creation of Vedic poetry. She 
is borne on a shining car drawm by ruddy cows or bulls. She 
is the daughter of the sky and the sun is her lover. She is 
described as “ rising resplendent as from a bath, showing her 
charms she comes with light . . . ever shortening the ages of 
men she shines forth ... she reveals the paths of men and 
bestows new life ... she opens the doors of darkness as the 
cows their stalls.” Scarcely the name of the godde.ss survives 
to-day, so completely was she associated with the Vedism long 
dead and gone. 

Seo A. A. Macdonell, Vedic Mythology (Stra.ssburg, 189;). 

USEDOM, an island of Germany, in the Prussian province 
of Pomerania, lying off the Baltic coast, and separated by the 
Swdne from the island of Wollin, which together w'ith it divides 
1 the Stettiner Haff from the open sea. It is 31 m. in length, 
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13 broad and 160 sq. m. in area. The surface is generally flat 
(only a few sand-hills rising to any height) and is diversified 
b\' inoor, fen, lakes and forest. Agriculture, cattle-rearing, 
fishing and other maritime pursuits are the chief occupations 
of the inhabitants. Swinemiindc and Uscdom (pop. 1700) are 
the chief towns, and Heringsdorf, Ahlbeck and Zinnowitz arc 
frequented watering-places. Pop. (1900) 33,000. 

See Gadcbiisch. Chyotiik der Inscl Uscdom (Anklam, 186.3), and 
C. Muller, Die SechiUer dcr Inscln Uscdom and IVollin (6th ed., 
Berlin, 1896). 

USELIS (mod. Vselius), an ancient town of Sardinia, situated 
in the hills to the S.E. of Oristano, 900 ft. above sca-level. A 
bronze bxblct of a.d. 158 (a tabula patronaius, setting forth 
that M. Aristius Balbinus had accepted the position of patron 
of the town for himself and his heirs) speaks of the place as 
Colonia Julia Augusta Vsdis, From this it w'ould seem that 
it had become a colony under Augustus, were it not that Pliny 
(//.;V. iii, 85) asserts that Turris Libisonis was the only colony 
in Sardinia at his time. It may be that civic rights were 
obtained from Augustus (Th. Mommsen in Corp, Jnscr, Lat. x. 
p. 816). The site of the ancient town is marked by the church 
of S. Reparata, and various antiquities have been found there. 
The episcopal see was transferred to Ales in the 1 2th century, 
though the old name is still officially used. 

USES, in law, equitable or beneficial interests in land. In 
early law a man could not dispose of his estate by will nor could 
religious houses acejuire it. As a method of evading the common 
law arose the practice of making feoffments to the use of, or 
upon trust for, persons other than those to whom the seisin or 
legal possession wiis delivered, to which the equitable juris- 
diction of the chancellor gave effect. 1 0 remedy the abuses 
which it was said were occasioned by this evasion of the law 
was piissed the famous Statute of Uses (i.';3fi). which, however, 
failed to accomplish its purpose. Out of this failure of the 
Statute of Uses arose the modern law of Trusts, under which 
heading will be found a full history of uses. Sec also Con- 
veyancing. 

USHAK, a town of Asia Minor, altitude 31 Oo ft. in the Kutaiah 
sanjak of the Brusa vilayet, situated in a fertile district, 
on a tributary of the Mcndcrcs, and connected with 
Smyrna and Konia by rail. Pop. 9000 Moslems and 2000 
Christians. It is noted for its heavy pile carpets, khali^ known 
as ‘‘ Turkey carpets.’* 'J’he Oriental character of the carpets 
has been almost destroyed by the adoption of aniline dyes and 
the introduction of Western patterns. The town has a trade in 
valonia, cereals and opium. 

USHANT (Fr. Ouessant), the most westerly of the islands off 
the coast of France, about 14 m. from the coast of Finist^re, of 
which department it fo 'ms a canton and commune. Pop. (1906) 
2761. Ushant is about 3850 acres in extent and almost entirely 
granitic, wath steep and rugged coasts accessible only at a few 
points, and rendered more dangerous by the frequency of fogs. 
The island affords pasturage to a breed of small black sheep, and 
about half its area is occupied by cereals or potatoes. The male 
inhabitants are principally pilots and fishermen, the women 
working in the fields. Ushant was ravaged by the English in 
1388. The lordship was made a marquisate in 1597 in favour 
of Rene de Rieux de SourdeW, governor of Brest. In 1778 
a naval action without decisive result was fought off Ushant 
between the English under Keppel and the French under the 
Count d’Orvillicrs. 

USHER (or Ussher), JAMES (1581--1656), Anglican divine 
aad archbishop, was bom in the parish of St Nicholas, Dublin, 
on the 4th of January 1581. He was descended from the house 
of Nevill, one of whose scions, accompanying John Plantagcnet 
to Ireland in the capacity of usher in 1185, adopted his official 
title as a surname. James Usher was sent to a .school in Dublin 
opened by two political agents of James VI. of Scotland, who 
adopted this manner of averting the .suspicions of Elizabeth’s 
government from their real object, which wa.s to secure a party 
for James in Ireland in the event of the queen’s death. In 1594 
Usher matriculated at the newly founded university of Dublin, 


whose charter had just been obtained bv his uncle, Henry Usher, 
archbishop of Armagh. He proved a diligent student, devoting 
much attention to controversial theology, graduated as M.A. 
in 1600 and became a fellow of Trinity College. On the death 
of his father in 154)8 he resigned the family estate to his younger 
brother, reserving only a small rent-charge upon it for his own 
maintenance, and prepared to take order.s. When he was but 
nineteen he accepted a challenge put forth by Henry Fitzsimons, 
a learned Je.suit, then a prisoner in Dublin, inviting discu.ssion 
of Bellarmine’s arguments in defence of Roman Uatholicism, 
and acquitted himself with much distinction. In 1600 he was 
appointed proctor of his college and catechetical lecturer in the 
univer.sity, though still a layman, and was ordained deacon and 
priest on the same day, in lOoi, while still under the canonical 
age, by his uncle the primate. In 1607 he became regius pro- 
fes.sor of divinity and also chancellor of St Patrick’s cathedral, 
Dublin. He was a frc(|uent visitor to England, and made the 
acquaintance of contemporary scholars like ('amden, Selden, 
Sir Thomas Bodley and Sir Robert Cotton. In 1613 he 
published his first printed work, though not his first literary 
composition — Gravissimae Quaes tionis de Christian arum Ecclesi- 
arum, in Occidentis praesertim partihus, ah Apostolicis tempori- 
bus ad nostram usque aetatem, eontinua sttcressione et statu y 
Historica Explication wherein he took up the history of the 
Western C'hurch from the point where Jewx‘l had left off in his 
Apology for the Church of England^ and carrie d it on from the 6th 
till past the middle of the 13th century, but never completed it. 
In 1615 he took part in an attempt of the Irish clergy to impose 
a Calvinistic confe.ssion, embodying the Lambeth Articles of 
1595, upon the Irish C'hurch, and was delated to King James 
in consequence. But on his next visit to England in 1619 he 
brought with him an attestation to his orthodoxy and high 
professional standing, signed by the lord deputy and the 
members of the privy council, which, together with his own 
demeanour in a private conference with the? king, so influenced 
the latter that he nominated Usher to the vacant see of Meath, 
of which he was con.secrat;ed bishop in 1621. In 1622 he 
published a controvcTsial Discourse of the Religion anciently 
Professed by the Irish and British ^ d(?signcd to show that they 
were in agreement with the Church of England and opposed to 
the C hurch of Rome on the j)oints in clebatc' between those 
churches. In 1623 he was made a privy coun(‘illor for Ireland, 
and in the same year was summoned to England by the king 
that he might more readily carry on a work he had already 
begun upon the antiquity of the British churches. While he 
was detained on this business the archbishop of Armagh died in 
January 1625, and the king at once nominated Usher to the 
vacant primacy ; but severe illness and other causes impeded 
his return to Ireland until August 1626. 

For many years Usher was actively employed both in the 
government of his diocese and in the pulilication of several 
learned works, amongst which may be specified Emmanuel (a 
treati.se upon the Incarnation), publi.shed in 1638, and Britan- 
nicarum Ecclesiarum Antiquitates, in 1639. In 1629 he dis- 
countenanced Bishop William Bedell’s proposal to revive the 
Irish language in the service. In 1634 he took part in the 
convocation which drafted the code of canons that formed the 
basis of Iri.sh ecclesiastical law till the disestablishment of the 
Iri.sh ('hurch in 1869, and defeated the attempt of John Bram- 
hall, then bishop of Derry and later his own successor in Armagh, 
to conform the Irish ( 'hurch exactly to the doctrinal .standards 
of the English. He put the matter on the ground of preserving 
the independence of the Irish Church, but the real motive at 
work was to maintain the Calvinistic element introduced in 
1615. In 1640 he paid another vLsit to England on one of his 
usual scholarly errands, meaning to return when it was accom- 
plished. Jiut the rebellion of 1641 broke out while he was still 
at Oxford, and he never .saw his native country again. He 
published a collection of tracts at Oxford in that year, including 
a defence of episcopacy and the doctrine of non-resi.stance. All 
Usher’s property in Ireland was lost to him through the rebellion, 
except his books and some plate and furniture, but he was 
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assigned the tempioralitics of the vacant see of Carlisle for his 
support. In 1643 he was oflered a seat in the Assembly of 
Divines at Westminster, but declined it publicly in terms which 
drew upon him the anger of the House of Commons, and an 
order for th(; confiscation of his library was averted only by the 
interposition of Seldcn. He quitted Oxford in 1645 and went 
into Wales, where he remained till 1646, when he returned to 
London, and was in 1647 elected preac^her to the Society of 
Lincoln's Inn, an office which he continued to hold until near 
Ids death. During his residence in Wales a hyper-Calvinistic 
work entitled A Body of Divinity ; or the Sum and Substance of 
the Christian Religion^ was published under his name by John 
Downham ; and, although he repudiated the authorship in 
a letter to the editor, stating that the manuscript from which 
it was printed was merely a cominonpla<‘e-book into which he 
had transcribed the opinions of ('artwright and other English 
divines, often disapproving of them and finding them dissonant 
from his own judgment, yet it has been persistently cited ever 
since as Usher’s genuine work, and as lending his authority to 
positions which he had long abandoned, if he ever maintained 
them. In 1648 he had a conference with Charles 1 . in the 
Isle of Wight, assisting him in the abortive negotiations with 
parliament on tlic question of episcojiacy. About this time 
Richelieu offered him a pension. In 1650-54 he published the 
work which was long ac(!ountcd his most important production, 
the Annales Veteris ei Notn Testamenti^ in which he propounded 
a now disproved scheme of Biblical chronology, whose dates were 
inserted by some unknown authority in the margin of reference 
editions of the Authorwed Version. In 1655 Usher published 
his last work, De Graeca LXX Interpret urn V ersione Syntagma, 
He died on the 20th of March 1656, in Lady Peterborough’s 
house at Reigate, and was buried in Westminster Abbey. 
He was long remembered, not only for his great learning but 
for his modesty and kindly disposition. His daughter sold his 
library to the slate, and in 1661 it was placed in the library of 
Trinity College, Dublin, of which it still forms a part. 

Usher’s works are very numerous, and were first collected by 
C. R. Elrington and J. H. Todd. Dublin (i847-*04, in 17 vols.). 
See Life by Carr (1895); W. B. Wright, The UssJter Memoirs 
(1889). 

USHBR ( 0 . Fr. ussier^ uissier, mod. huissier^ from Lat. 
osiiariuSf a door-keeper, ostium, doorway, entrance, os, mouth), 
properly an official or servant who guards the entrance to a 
building, admits those who have the right of admi.ssion and 
keeps out strangers ; .such functions as the introduction of 
those who arc admitted, the conducting them to their seats 
or to the presence of the persons receiving them and the keeping 
of order and silence arc also performed by, tliem. The ‘‘ u.shers ” 
of a law-court arc familiar officials of this kind. Tlie name 
is also applied to various members of tlie British ro> ul household, 
in which there are several “ gcntlemen-usluTs.” 'fhe four 
principal British orders of knighthood style one of tht‘ir chief 
officers “ usher ” ; thus there is a gentlenuin-usher of the 
Black Rod, who is also one of the high officials of the House 
of Lords (see further, Bi.ack Rod, and Knighthood and 
Chivalry, § Orders of Knighthood), A common u.sage of the 
word, now obsolescent, is for an undermastei’ at a .school. 

USK, THOMAS (d. 1388), the author of 2 'he Testament of 
Love, was born in London. His name Wii.s first added to the 
history of English literature in 1897 by Mr Henry Bradley’s 
discovery that The Testament of Love, an important prose 
work hitherto attributed to Chaucer, bore in the initial letters 
of its chapters a statement of authorship — “ Margarete of virtw, 
have inerci on tliin Usk.” By the light of this perception, 
various autobiographical statements became luminous, and 
there remained no possible doubt that the author was Thomas 
Usk, who was clerk of the clo.set to John of Northampton 
when he was mayor of I^ndon from 1381 to 1383. In July ; 
1384 Usk was seized and put in prison, but wsLi released on 
promise of bringing charges against the mayor. Usk had no 
wish to be what he called “ a stinking martyr,” and he freely 
produced evidence which sent John of Northampton to gaol. 


For this he was not forgiven by the duke of Gloucester’s party, 
although he continued to hold confidential posts in London 
until the close of 1386, when he was appointed sub-sheriff of 
Middlesex. But he fell with the king, in the triumph of the 
duke of Gloua'Ster, and on the 3rd of February 1388 Usk, 
among others, was tried lor treason and condemned. He 
was sentenced ” to be drawn, hung and beheaded, and that 
his head should be set up over Newgate.” John of Malvern, 
in his continuation of Ralph Higden’s Polychronicon,^ gives a 
horrid description of his execution, which occurred on the 
4th of March 1388, in circumstances of rude barbarity ; it 
took thirty blows of a sword to sever Usk’s hc?ad from his 
.shoulders. Professor Skeat has shown that the date of his 
book must be about 1387, for in it he reviews the incidents 
of his career, including the odd facts that, after his first 
imprisonment in 1384, he challenged any one who ” contraried ” 
his ” saws ’’—that is to say, dcini(*cl his allegations — to fight, 
but that no one took up his wager of battle. LVom 1381 to 
1383, while Chaucer was comptroller of customs, Usk was 
collector, and they were doubtless acquainted. In The 
Testament of Love, the god is made to praise “ mine own true 
servant, the noble philosophical poet in English,” who had 
composed ” a treatise of my servant Troilus.” Usk had at 
one time been a Lollard, but in prison he submitted to the 
Church and thought he was forgi\'cn. His solitary work is 
remarlcable, and the most elaborate production in original 
English prose which the end of the i4lh century has bequeathed 
to us. it is, liowever, excessively tedious, and of its ol)Scurity 
and dullness a very amu.sing proof is given by the fact that 
successive editors — and even Dr Henry Bradley and Professor 
Skeal — did not disco vtT till too late that the leave.s of the 
original MS. had been shuffled and the body of the treatise 
misarranged. No MS. of Ttu Testament of Ltme has been 
preserved ; it was first printed by W. Thynne in his edition of 
Chaucer, 1532. In 1897 Professor Skeat, with cancelled sheets 
to cover the unlucky mistake above referred to, issued a revised 
and annotated text in his Chaucerian and other Pieces, 

(E. G.) 

VBK, a river of Wales and England, rising on the l)orders 
of Carmarthenshire and Brecknockshire, and flowing to the 
Bristol Chajincl with a aiurse of 70 m., and a drainage area 
of 540 sq. m. The source lies at an elevation of 1700 ft. on 
the north flank of Carmarthen Van, a summit of the Brecon 
Beacon.s ; and the course is at first northerly, but soon turns 
I east through a beautiful valley closely beset w'ith lofty hills. 
I’he river passes the finely situated town of Brecon, and then 
turns south-east past Crickhowell and south past Abergavenny. 
Between these towns it forms a short stretch of the Welsh 
boundary before entering England (Monmouthshire). The 
valley now broadens, and the course of the river becomes sinuous 
as it flow's b>' the ancient towns of Usk and Caerleon, The 
scener)' throughout is most beautiful. Not far from the 
mouth lies Newport, with its extensive docks, to which the 
estuary gives access. Except in this part, the Usk is not 
used lor navigation, but the Monmouthshire and Brecon and 
Abergavenny canals, in part following the valley, carry a small 
trade up to Brecon. The Usk is noted for its salmon and 
trout fishing. 

U5K« a small market town, is beautifully situated on the 
right bank of the Usk river, 10 m. N.N.E. of Newport. Pop. 
of urban district (1901), 1476. It unites with Newport and 
Monmouth to form the Manmouth parliamentary distritTt of 
boroughs, returning one member. It is of high antiquity, 
occupying tlie site of a Roman-British village or fort; and 
there are piicturcsque ruin.s of an ancient castle erected in de- 
fence of the Welsh marches, and as such, a scene of frequent 
strife from Norman times until the of the warlike Owen 
Glendower, about 1400. The church of St Mary originally 
belonged to a Bentxiictine nunnery of the 12th century. 

U5K0KS» or Uscocs. During the early years of the i6th 
century, the Turkish conquest of Bosnia and Herzegovina 
‘ Ed. J. R. Luinby, Rolls Series (1886), vol. ix. p. 147, 
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drove large numbers of the Christian inhabitants from their 
homes. A body of these Uskoks, as they were called, from a 
SerlM>-Croatian word meaning “ refugee,*' established itself in the 
Dalmatian fortress of Clissa, near Spalato, and thence waged 
continual war upon the Turks. Clissa, however, became un- 
tenable, and the Uskoks withdrew to 7 ^mgg, on the Croatian 
coast, where, in accordance with the Austrian system of plant- 
ing colonies of defenders along the Military Frontier, they were 
welcomed by the Emperor Ferdinand L, and promised an 
annual subsidy in return for their services. Their new strong- 
hold, screened by mountains and forests, was unassailable by 
cavalry or artillery, but admirably suited to the light-armed 
Uskoks, whose excellence lay in guerilla warfan*. The Turks, 
on their side, organized a body of equally effective troops called 
Martelossi, for defence and reprisals. Thus, ch(‘cke(l on land, 
and with their subsidy rarely paid, the Uskoks turned to piracy. 
Large galleys could not anchor in the bay of Zengg, which is 
shallow and exposed to sudden gales, so the Uskoks fitted out 
a fleet of swift boats, light enough to navigate the .small(\st 
creeks and inlets of the Illyrian shore, and easily sunk and 
recovered, if a temporary landing bet'ame necessary. With 
these they preyed upon the commerce of the Adriatic. Iheir 
ranks were soon swelled by outlaws from all nations, and by their 
own once peaceful neighbours, from Novi, Otto&ic and other 
Croatian towns. After 1540, however, Venice, as mistre.s.s of 
the seas, guaranteed the safety of Turkish merchant vessels, 
and provided them witli an escort of galleys. The Uskoks re- 
taliated by ravaging the Venetian islands of Veglia, Arbe and 
Pago, and by using the Venetian territories in Dalmatia as an 
avenue of attack upon the Turks. Meanwhile the (onsairs of 
Greece £uid Africa were free to raid the unprotected southern 
shores of Italy ; and Venice was besieged with complaints 
from the Porte, the Vatican, the Viceroy of Naples and his 
sovereign, the king of Spain. An appeal to Austria met with 
little success, for the ofTcnccs of the Uskoks were outweighed 
by their services against the I'urks ; while, if Minucci may be 
trusted, a share of their spoils, in silk, velvet and jewels, went 
to the ladies of the Archducai C'ourt of Graz, where the matter 
was negotiated. From 1577 onwards, Venice endeavoured to 
crush the pirates without offending Austria, enlisting Albanians 
in place of their Dalmatian crews, who feared reprisals at home. 
For a time the Uskoks only ventured forth by night, in winter 
and stormy weather. In 159a a Turkish army invaded Croatia, 
hoping to capture Zengg, but it was routed and dispersed in the 
following year. Austria being thus involved in war with Turkey, 
the Venetian Admiral Giovanni Bembo blockaded Trieste and 
Fiume, whither the pirates forwarded their booty for sale. They 
also erected two forts to command the passages from Zengg 
to the open sea. In 1602 a raid by the Uskoks upon Istria 
resulted in an agreement tKJtween Venice and Austria, and the 
despatch to Zengg of the energetic commissioner Kabatta with 
a strong bodyguard. AU these measures, however, availed 
little. Rabatta was murdered, the fugitive Uskoks returned 
to Zengg and piracy wtis resumed, with varying fortunes, until 
1615, when a grosser outrage than usual led to open war Ix;- 
tween Venice and Austria. By the treaty of peace concluded 
at Madrid, in 1617, it was arranged that the U.skoks should bo 
disbandt^d, and their ships destroyed. 'Ihe pirates and thfjir 
families were, accordingly, transported to the inttjrior of Croatia, 
where they gave their name to the Uskoken (kbitge, a group of 
mountains on the borders of C'arniola. Their presence has also I 
been traced near Monte Moggiore, in Istria, where such signifi- 
cant family names as Novlian (from Novi),CI/to«an(fro^Ott»dac) 
and Clissan (from Clissa), were noted by Franccschi in 1879. 

See Miiiiicdo Minucci, HistoHa dec'll I'scoM (Venice, 1603); 
enlarged b> P. Sarpi, and translated into French as a supplement 
to Amelot dc la Houssaye's Histoirc du gouverneimnt de Venise 
(.Amsterdam, 170;). Minucci was one of the Venetian envoys at 
Graz. See also the conciser narratives in C. de Francesrhi's 
VUifia, chap. 37 (Parenzo, 1879); and T, G. Jackson's Dalmatia, 
the Quarnero and Istria, chap. 37 (Oxford, 1887). 

USKOb* Uscup, or Skopia (anc. Scupiy Turk. Ushkub, 
Slav. Skoplye)y the capital of the vilayet of Kossovo, European 


Turkey ; on the left hank of the river Vardar, and at the junction 
of the railways from Nish and Mitrovitza to Salonica. Pop. 
(1005) about 32,000, consisting chiefly of Slavs (Serbs and 
Bulgars), rurks, Albanians and a few gipsies. Uskiib occupies 
a pictures(]ue and strategically important position at the foot 
of a valley which severs two mountain ranges, the Shar Planina 
and Kara Dagh. Main roads radiate N.W. to Prizrtm, W. to 
Gostivar, an important mitre of distribution, F^.N.K, to Kumitr 
novo, and thence into Bulgaria, and S. to Koprulii and M'onastir. 
The city is the headquarters of an arnty corps, and the sec of 
an Orthodox Greek archl)ishop, of the archbishop of the Roman 
Catholic Albanians and of a Bulgariiui bishop. Us principal 
buildings arc the citadel, ihe palace of the vali or provincial 
governor, the Greek and Bulgarian schools, numerous churches 
and mosques and a Roman aqueduct. I'hc industries include 
dyeing, weaving, tanning and the manufacture of metal-work, 
wine and flour, but Uski'ib is chiefly important as the com- 
mercial centre of the w'hole vilayet of Kossovo ((/.».). The 
Imperial Ottoman Bank and the Bunque de Salonique have 
branches in tlie city, and French is to a remarkable extent 
the language of commerce. Uskiib retains in a modified 
form the name of Scupi, one of the chief cities of northern 
Macedonia. A few unimportant ruins mark the ancient site, 
about li m. N.W. Seupi was destroyed by an earthquake in 
A.i>. 51R, but was rebuilt by Justinian under the name of 
Jusiiniana Prirna. Up to the 14th century it was at times the 
capital of the Servian tsars. 

UST ARANA, a Pathan tribe who inliaiiit th(‘ outer hills opposite 
the extreme south portion of Dera Ismail Khan district in the 
North- Wc.st Frontier Province of India. Originally the Ustar- 
anas were entirely a pastoral and trading tribe ; but a quarrel 
with their neighbours, the Mma Khel, put a stop to their annual 
westward immigration, and they were forced to take tio agri- 
culture, and have since acquired a good deal of the plain country 
below the hills. J'heir territory includes only the eastern slope.s 
of the Suliman mountains, the crest of the range being held 
by the Musa Khel, Isots and Zmarais (see Suliman Hills). 
The Ustaranas arc venturesome traders, carrying good.s from 
Kandahar as far as Bengal. They art* a fine manly race, quiet 
and well-behaved, and many of them enlist in the Indian army 
and jKilice. 

USTICA, an island off the N. coast of Sicily, 41 1 m. N.N.W., 
of Palermo. Pop. (1861) 2231 ; (1901) 1916. It is the Ostc- 
odes of the Greeks, but in Homan times was known as Uslica. 
The island is entirely volcanic and sul)ject to earthquakes, 
and is fertile. I'here is a considerable penal colony. There 
are some Roman tombs (?xatvated in the rock. 

USTYUG VELIKIY, a tvwn of Ru.isia, in the government of 
Vologda, 2x6 m. N.E. from the city of Vologda, (xn the navigable 
Sukhona river, near its confluent^e witlx Uie Yug. J’op. (1885) 
8119; (1897) 11,309. It manufacture.s hosiery, woolleas and 
linen.s, has sawmills, and carries on un active trade in corn, 
hemp, flux, bristles and butter, which it exports. It lias two 
important yearly fairs. Its arti.sans are famous for their 
, jewelry, for engraving upon silvcT and the fabrication of boxes 
! with .secret locks. 

USURY. An ancient l(!gal conception, it has been said, 
corresponds not to one but to stjveral mo(jcrn conceptions ; 

I and the proposition is equally true when econ(»mic is substituted 
for legal. Until quite recent times tiie term usury " (Lai. 
usura, u.se, enjoyment, interest, from usus^ use) covered a 
number of essentially different social pbenomena. “'rhou 
shult not lend upon usury to thy brother ; usury of money, 
u.sury of victuak, ijfiury of anything that is lent upon usury. 
Untfi a stranger thou mayest lend upon usury ; but unto thy 
brother thou shalt not lend upon usury, that the Lord thy God 
may bless thee " (Deut. xxiii. 19, 20). In this sentence we find 
interest of all kinds blended together, and the natural economic 
tendencies directly counteracted by the moral and religious law. 
At the present day, “ usury," if used in the old sense of the term, 
would embrace a multitude of modes of receiving interest upon 
capital to which not the slightest moral taint is attached. 
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The man who does not in some shape or other lend his capital 
upon usury is, in the modern world, generally considered as 
lacking in his duty to himself or his family* The change in 
the moral attitude towards usury is perhaps best expressed 
by saying that in ancient times so much of the lending at interest 
was associated with cruelty and hardship that all lending was 
branded as immoral (or all interest was usury in the moral sense), 
whilst at present so little lending takes place, comparatively, 
except on commercial principles, that all lending is regarded 
as free from an immoral taint, 'J'his change in the attitude of 
common-sense morality in respect to “ anything that is lent 
upon usury ** is one of the most peculiar and instructive features 
in the economic progress of society. 

“It is worthy of remark,’^ says Grotc {History of Greece ^ 
iii. 144), “ that the first borrowers must have been for the 
most part men driven to this necessity by the pressure of want, 
and contracting debt as a desperate resource without any fair 
prospect of ability to pay ; debt and famine run together in the 
mind of the poet Hesiod. The borrower is in this unhappy 
state rather a distressed man soliciting aid tl)an a solvent 
man capable of making and fulfilling a contract ; and if he 
cannot find a friend to make a free gift to him in the former 
character he would not under the latter character obtain a loan 
from a stranger except by the promise of exorbitant interest and 
by the fullest eventual power over his person which he is in 
a position to grant.” 'I'his remark, though suggested by the 
state of society in ancient Greece, is largely applicable tliroughout 
the world until the close of the early middle ages, borrowers 
were not induced to borrow as a rule with the view of employing 
the capital so obtained at a greater profit, but they were com- 
pelled of necessity to borrow as a last resort. The conditions 
of ancient usury find a graphic illustration in the account of 
the building of the second temple at Jerusalem (Neh. v. 1-12). 
The reasons for borrowing are famine and tribute. Some said, 
“ We have mortgaged our lands, vineyards and houses, that 
we might buy corn, because of the dearth.” Others said, 

We have borrowed money for the king’s tribute, and that 
upon our lands and vineyards . . . and, lo, we bring into 
bondage our sons and our daughters to be servants, . . . 
neither is it in our power to redeem them, for other men 
have our lands and vineyards.” In ancient Greece we find 
similar examples of the evil effects of usury, and a law of bank- 
ruptcy resting on slavery. In Athens about the time of Solon’s 
legislation (594 B.c,)the bulk of the population, whohad originally 
been small proprietors or metayers, l)ecain(‘ gradually indebted 
to the rich to such an extent that they were practically slaves. 
Those who still kept their property nominally wert* in the 
position of Irish cottiers : they owed mort; than they could pay, 
and stone pillars erected on their Land showed the amount of the 
debts and the names of the lenders. Usury hud given all 
the power of the state to a small plutocracy. I'lic remedy 
which Solon adopted was of a kind that we are accustomed 
to consider as purely modem. In the first place, it is true 
that according to ancient practice he proclaimed a general 
scisachtheia, or shaking off of burdens : he cancelled all the 
debts made on the security of the land or the person of the 
debtor. This measure alone would, however, have been of 
little service had he not at the same time enacted that hence- 
forth no loans could be made on the bodily security of the debtor, 
and the creditor was confined to a share of the property. The 
consequence of this simple but effective reform was that Athens 
was never again disturbed by the agitation of insolvent debtors. 
Solon left the rate of interest to be determined by free contract, 
and sometimes the rate was exceedingly high, but none of the 
evils so generally prevalent in antiquity were experienced. 

When we turn to Rome, wc find exactly the same difficulties 
arising, but they were never successfully met. As in Athens 
in early times, the mass of the people were yeomen, living on 
their own small estates, and in time they became hopelessly 
in debt. Accordingly, the legislation of the XII. Tables, about 
500 B.C., was^ifMilded to strike at the evil by providing a maxi- 
mum rate of iritilfest. Unfortunately, however, no alteration 


was made in the law of debt, and the attempt to regulate the 
rate of interest utterly failed. In the course of two or three 
centuries the small free farmers were utterly destroyed. By the 
pressure of war and taxes they were all driven into debt, and 
debt ended practically, if not technically, in slavery. It would 
be difficult to overestimate the importance of the influence of 
usury on the social and economic history of the Roman republic. 
In the provinces the evils of the system reached a much greater 
height. In 84 B.c. the war tax imposed by Sulla on the province 
of Asia was at first advanced by Roman capitalists, and rose 
within fourteen years to six times its original amount. It is 
interesting to observe that the old law of debt was not really 
abolished until Uie dictatorship of Julius Caesar, who practically 
adopted the legislation of Solon more than five centuries before ; 
but it was too late then to save the middle class. About this 
time the rate of interest on first-class security in the city of 
Rome was only about 4 %, whilst in the provinces from 
25 to 50 % were rates often exacted. Justinian made the 
accumulation of arrears {miatocismus) illegal, and fixed the rate 
at 6 %, except for mercantile loans, in which the rate re- 
ceived was 8 %. On the whole, it was truly said of usury 
during the republic and early years of the empire : “ Sed vetus 
urhi faenebre malum et sedilionum discordiarumque creberrima 
causa.” Even when it came to be authorized by Roman law 
under certain nrstrictions, it was still looked upon as a pernicious 
crime. “ C!icero mentions that Cato, being asked what he 
thought of usury, made no other answer to the question than by 
asking the person who spoke to him what he thought of murder.” 

It was only natural, considering the evils produced by usury 
in ancient Greece and Rome, that philosophers should have tried 
to give an a priori explanation of these abuses. The opinion of 
Aristotle on the barrenness of money became proverbial, and 
was quoted with approval throughout the middle ages. This 
condemnation by the moralists was enforced by the Fathers of 
the church on the conversion of the empire to Christianity, 
They held usury up to detestation, and practically made no 
distinction between interest on equitable moderate terms and 
what we now term usurious exactions.^ The consequence of 
the condemnation of usury by the church was to throw all the 
dealing in money in the early middle ages into the hands 
of the Jews. A full account of the mode in which this traffic 
was conducted in England is given by Madox in chapter vii. 
of his History of the Exchequer (London, 1711). 'I'he jews were 
considered as deriving all their privileges from the hand of the 
king, and every privilege was dearly bought. There can be no 
doubt that they were subjected lo most arbitrary exactions. 
At the vsame time, however, their dealings were nominally under 
the supervision of the Jews’ exchequer, and a number of regula- 
tions wTre enforced, partly with the view of protecting borrowers 
and partly that the king might know how much his Jews could 
afford to pay. It was probably mainly on account of this 
money-lending that the Jews were so heartily detested and liable 
to such gross ill-treatment by the people, A curious illustration 
of this popular animosity is found in the insertion of a clause in 
the charters granted by Henry III. to Newcastle and Derby, 
forbidding any Jew to reside in cither place. Ultimately 
in 1290 the Jews were expelled in a body from the kingdom 
under circumstances of great barbarity, and were not allowed 
to return until the time of Cromwell. Before the expulsion 
of the Jews, however, in spite of canonical opposition, Christians 
had begun to take interest openly ; and one of the most interest- 
ing examples of the adaptation of the dogmas of the Church of 
RomeiitO/ithe social and economic environment is found in 
the growth of the recognized exceptions to usury. In this 
respect the canonical writers derived much assistance from 
the later Roman law. Without entering into technicalities, 
it may be said generally that an attempt was made lo distinguish 
betw’een usury, in the modern sense of unjust exaction, and 
interest on capital. Unfortunately, however, the modifications 

* For a popular account of the reasons given in support of the 
canonical objections to usu^^^ and of the modifications and excep- 
tions admitted in some quarters, see W. Cunningham's Usury. 
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which were really admitted were not openly and avowedly made 
by a direct change in the statutes, but for the most part they 
were effected (as so many early reforms) under the coN'cr of 
ingenious legal fictions* One of the most curious and instructive 
results of this treatment has been well brought out by Walter 
Ross in the introduction to his Lectures on the Law of Scotland 
(1 793). He shows, in a very remarkable manner and at consider- 
able length, that “to the devices fallen upon to defeat those 
laws {i,e. against usury) the greatest part of the deeds now in 
use both in England and Scotland owe their original forms ” 
(i. 4). One of the consequences of this indirect method 
of reforming the law was that in some cases the evil was much 
exaggerated. “ The judges,** says Ross, “ could not award 
interest for the money ; that would have been contrary to law, 
a moral evil, and an oppression of the debtor ; but, upon the 
id(ni of damages and the failure of the debtor in performance, 
they unmercifully decreed for double the sum borrowed.** He 
may well remark that imagination itself is incapable of conceiving 
a higher degree of inconsistency in the affairs of men (compare 
Blackstone, iii. 434, 435). 

In the limits assigned to this article it is impossible to enter 
further into the history of the question (see also MoNEYr.ENDiNC;), 
but an attempt may bo made to summarize the principal results 
so far as they bear upon the old controversy, which has again 
been revived in some quarters, as to th(‘ proper relation of law 
to usury and interest, (i) The opinion of lientham that the 
attempt directly to suppress usury (in tlie modern sense) will 
only increase the evil is abundantly verified. Mere prohibition 
under penalties will practically lead to an additional charge as 
security against risk. 'Fhe evils must be partly met by the 
general principles applicable to all contracts (the fitness of the 
contracting parties, &c.) and partly by provisions for bank- 
ruptcy. Peculiar forms of the evil, such as mortgaging to 
excessive amounts in countries largely ocx'upied by peasant 
proprietors, may be met by piirticular measures, as, for example, 
by forbidding the accumulation of arrears. (2) Th(‘ attempt 
to control interest in the commercial sense is both ustdcjss and 
harmful. It is ec.Ttain to be met by fictitious devices which uL 
the best will cause needless inconvenience to the contracting 
parties ; restraints will be placed on the natural flow of capital, 
and industry will suffer. (3) In the progress of society borrowing 
for commercial purposes has gradually become of overwhelming 
importance compared with borrowing for purposes of necessity, 
as in earlier times. By far the greater part of the interest now 
paid in the civilized world is, in the language of the English 
economists, only a fair reward for risk of loss and for manage- 
ment of capital, and a necessary stimulus to saving. 

See Capital and Interest (Eng, trans., i8yo), by K. T^oehm von 
Bawerk ; Nature of Capital and Income, by Irving Fisher (tgof)). 

(J.S.N.) 

UTAH,i one of the Central Western states of the United States 
of America. It lies between latitudes 37® and 42" N. and 
between longitudes 32® and 37® W. from Washington (i,e» 
about 109® i' 34" and 114® i' 34" respectively W. of Greenwich). 
The state is bounded wholly by meridians and parallels, and is 
bordered on the N. by Idaho and Wyoming, on the E. by Wyom- 
ing and Colorado, on the S. by Arizona, and on the W. by 
Nevada. Utah has an area of 84,990 sq. m., of which 2806 
sq. m. arc water surface, including Great Salt, Utah and other 
lakes. The state has a maximum length of 345 m. N. and S., 
and a maximum width of about 280 m. E. and W. 

Physical Features , — The eastern portion of Utah consists of high 
lateaus, and constitutes a part of the Colorado Plateau province, 
he remaining western portion of the state is lower, belongs in the 
Great Basin province, and is characterized by north-soutii mountain 
ranges separated by desert basins. The high plateau.s consist of 
great blocks of the earth’s crust which are sejiarated from each 
other by fault-lines, and which have been uplifted to different 
heights. Erosion has develoj>cd deep and sometimes broad valleys 
along the fault-lines and elsewhere, so that many of the blocks and 
portions of blocks arc isolated from their neighbours. As a rule 

1 The name is that of a Shoshonean Indian tribe, more commonly 

called Ute. 


the blocks have not been greatly tilted or deformed, but consist 
of nearly horizontal layers of .sandstone, shales and limestone. 
In some ca.ses these sedimentary rocks lie deeply buried under 
lavas poured out by volcanoes long extinct. The plateau summits 
rise to elevations of 0000, 10 , (hm) and 11,000 ft., are generally 
forested, but are too ditficuU of access to be much inhabited. The 
people live along the streams in the valleys between the plateaus. 
In the southern part of the state the high plateaus are terminated 
by a series of giant terraces wliich dtscend to the general level of 
the Grand t'anyon Platform in nortlurn Arizona. The terraces 
represent the oiit-cropping edges of hard sandstone hivers included 
in the series of plateau sediments, and are named 'according to 
the colour of the rock exposed in the south-lacing escarpments, 
the IHnk Cliffs (highest). White Cliffs and Vermilion Cliffs. A still 
lower terrace, terminating in the Shinarump Cliffs, is less conspicuous; 
but the higher ones afford magnificent scenery. The northernmost 
member of the high plateaus is a broad east-west trending arch 
known as tin* Uinta Mountains, Local glaciation has carved the 
higher levels of this range into a maze of amphitheatres contain- 
ing lakes, sep:irated from each other by arCtes and alpine peaks. 
Among the peaks are King’s Peaks (13,408 ft. and 13,406 It.), the 
highest points in the state; Mt. Emmons ( 1 3,428 ft.) ; (iilbert 
Peak (13,422 ft.) ; Mt. l.ovenia (r3,2f;o ft.) ; and Tokewanna Peak 
(I3,2 (k:> ft.). In the south-eastern part of the state are lower 
desert plateaus, and several mountain grou])s which do not pro|)erly 
belong to the plateau system. Most interesting among these are 
the Henry Mountains, formed by the intrusion of molten igneous 
rock between tlu* layers of sediments, causing the overlying layers 
to arch np into dome mountains. Stream erosion has tlissected 
these domes far enough to reveal the coni of the igneous rock and 
to give a nigged t.opograi>hy. The higliest peaks exceed 11,000 ft. 
By far the greater part of the high ])lateau district is drained by 
tlie t'olorarlo river anil its branches, the most imi>nrtant of which 
are the Green, Grand and San Juan, i>ortions of who,se courses lie 
in canyons of remarkable grandeur. The western miimbers of the 
high plateaus drain into the (Jreat Basin for tJie mo.st part, and in 
this drainage .system the Sevier river i.s perhaps most prominent. 
Inasmuch as (lie stream.s entering the ba.sin liave no outlet to the 
ocean, their waters disappear by evaporation, either directly from 
alluvial slopes over which they pass, or from saline lakes occiipying 
depressions between the mountain ranges. 

TIic lower basin portion of TUah is separated from the high plateaus 
by a series of groat fault scarps, by which one descends al)rut>tly to 
a level of but j;o()0 or fx.KX) ft. One of the fault scarps is known 
as the Hurricane Ledge, and continues as a prominent landmark 
from u point south of the Grand Canyon in Arizona to the central 
part of Utah, where it is replaced by other scarps farther ejist. 
The floor of the Basin Region is formed of alluvium washed from 
the high plateaus and mountain ranges, a part of which has 
accumulated in alluvial fans, and part in the greatly expanded lakes 
which existed here in the glacial period. This alluvium gives gently 
sloping or level desert plains, from which isolated mountain ranges 
rise like islands from the .sea. The barren " murl flats,” fr<rquently 
found on the desert floor, re.snlt from the drying up of temporary 
.shallow lakes, or playas. Lake Bonneville is the name given to 
the most important of the much great(?r lakes of th<» glacial period, 
whose ol<l shore-lines are plainly vi.sible on many mountain slopes. 
Great Salt Lake (^/.•e.) is a shrunken remnant of Lake Bonneville. 
The mountain ranges of the Basin Region are most frequently 
formed by faulted and tilted blocks of the earth’s crust, which 
have been carved by stream erosion into rugged sliapes. Otjuirrh, 
Tintic, Beaver, House and Mineral Mountains are typical examples 
of these north-south ” basin ranges,” which rise abruptly from the 
desert plains and are themselves partial ditserts. The Wasatch 
Mountain range* constitutes the eastern margin of the Great Basin 
in central and northern Utah, and resembles the true l)asin ranges 
in that it is formed by a great block of the earth’s crust uptilted 
along a north-south fault-line. Its steep fault scarj) faces west, 
and rises from 4000 to 6000 ft. above the basin floor ; the ea.strm 
slope is more gentle, but both .slopes are much scored by deep canyons, 
some of which have been modified in form by ancient glaciers. 
.\mong the highest summits are Timpanogos Peak (11,957 R ). 
Mf. Nebo (11,887 ft.), Twin Peak (11,5^3 ft.), and Lone Peak 
(FT, 295 ft.), At the western base of the Wasatch are Salt Lake 
City, Ogden, Provo and other snmller towns, situated where streams 
issue from the mountains, soon to rlisappear on the desert plains. 
In such places agriculture is made possible by irrigation, and the 
Mormon villages, both here and farther south along the base of 
the Hurricane I. edge, de])end largely on this indu.stry. Imfiortant 
mining oj)erations are rarrierl on in the Wasatch Mountains and in 
a number of the basin ranges. Mercur, Tintic, Bingham and Park 
City are well-known mining centres. 

Fauna . — Tn the open country the mule deer, the pronghorn 
anteloj)e and the coyote are found, and the bi.son formerly ranged 
over tne north-eastern part of the state ; the side-striped groiiiid- 
squirrel, Townsend’.s sperrnophile, the desert pack -rat and the 
dCvSert jack-rabbit inhabit the flat country. In the mountainous 
districts and high plateaus are the grizzly, formerly more common, 
the black bear, the four-striped chipmunk and the yellow-haired 
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porcumne. 

abundant. 


Various species of small native mice and voles are 


In the marshes of the Salt Lake breed grebes, gulls and terns, 
and formerly the white j)elican. Many ducks breed here, and many 
others pass through in migration : of the former, the most numerous 
are mallard and teal ; of the latter, pintail, shoveler, scaup, ring-neck 
ducks, and mergansers. Wood and gloasy ibises are commonly 
seen, and the white ibis breeds in numbers ; the sand-hill crane is 
le.ss cxjmroon than formerly. A few varieties of shore birds breed 
here, as the Western willet, the Bartramian sandpiper, and the long- 
billed curlew. Gambers partridge is resident in the southern part 
of the state, and the sage-hon and sharp-tail grouse on the plains. 
Thecliiskygrouseand grey ruffed grouse are confined to the mountains 
and plateaus. The California vulture is very rare ; various species 
of hawks and golden and bald eagles are common. The burrowing 
owl is found on the plains, and various sjiecies of small birds are 
characteristic of the clifferent pliysical divisions of the slate. A few 
liaards are found in the arid districts. The trout of the Utah 
mountain streams is considered a distinct species. 

'We.stern Utah and vast areas along the Colorado river 
in the oast and south-east are practically treeless. The lower 
plateaus and many of the basin rauges, as well as the basins them- 
selves, are deserts. The higher plateaus, the Uinta and Wasatch 
mountains, bear forests of fir, spruce and pine, and the lower slopes 
are dotted with pifion, juniper, and scrub cedar. On the slopes 
of mountain valleys grow cedars, dwarf maples and occasional 
oaks. Willows and cottonwoods grow along streams. The west 
slope of the Wasatch has been largely denuded of its forests to supply 
the demands of the towns at its base. Among other plants common 
to the state are the elder, wild hop, dwarf sunflower, and several 
apectes of greasewood and cacti. 'I'he sagebrush, artemisia, is 
characteristic of the desert areas. Bunch grass is abun<lant on 
the hillsides the year round, and affords valuable pasturage. 

CHmmie.-^On account of its great diversity in topography, the 
state of Utah is characterized by a wide range in climatic conditions. 
Extremely cold woatJuT may occur on the lofty plateaus and moun- 
tain ranges, while the intervening valleys and basins have a milder 
climate. The mean temperature of the state ninges from 58® in 
the extreme south to 42° in the north. Winter temperatures as 
low as 36® lielow zero are known for the higher altitudes ; in the 
south, summer temperatures of i lo® and higher have been recorded. 
At Sadt Lake City the mean winter terujjenilurc is 31®, the mean 
summer tempfiralure 73®. Corresptmding figures for St (Jeorge, in 
the south-western part of the state, are 38® aiul 80®. In general 
Utah may be said to have a true continental climate, although the 
presence of Great Salt Lake has a modifying offvet on the climate of 
that portion of the Basin Region in wliich it lies. Killing frosts 
occur early in September and as late as tlie lust of May, and in 
the higher valleys they may occur at any lime. The m<'an annual 
precipitation is only li in., the greater jiart of which occurs in the 
form of snow in the winter montlLs, summer being the dry .season. 
At Salt La]<e City the annual precipitation is 15-8 in., of which 2 in. 
fall in summer. ' For St George the figures are : annual precipita- 
tion, 6»r» in. ; summer, 1-3 in. Both Salt Lake City and St (k‘orge 
are near the boundary lietwecn the Basin Region and the liigh 
plateaus. Well out in the basin deserts the precipitation is still 
less ; and the same holds true for the low i.|e.sert plateaus in the 
sou til-eastern part of tlie state, where Hite has an annual precipita- 
tion.of only 2-3 in., of which 0*4 in. falls in the summer. On the 
other liand, the precipitation on the high plateaus ]irobably exceeds 
30 in. in ])laces. In the inhabited parts of tlie state, irrigatiou is 
generally necessary for agriculture. 

— The alluvium of the desert basins furnishes much good 
soil, which produces abundant crops where irrigated. Alkali soils 
are also common in the basins, but when water is available they can 
ofteji l)e washed out and made productive. Very rich floodplain 
soils occur along the larger streams. Vast areas of unn*claimable 
desert exist in the we.st and south-east. In the protected valleys 
between the high plateaus alluvial soils are cultivated ; but the 
plateau summits are relatively inaccessible, and, being subject to 
summer frosts, are not cultivated. Comparatively poor, sandy 
soil is found on the lower desert plateaus in the south-east, where 
population is scanty. 

rorests . — The forest resources of IHah are of little value : the 
total wcKxlod area was about 10,000 w). m. in 1900, or about i2| 
of the land area of the state, 'i'he only timber of commercial 
importance is found in the Uinta Range in the north-eastern corner 
of tlie state, and is chiefly yellow pine. The timber of the Wasatch 
range is small and scattering. In 1910 there were in the state 
lourteen national forests var^ng in size from i,25o.(»io acres (the 
IJinta reserve), 947.490 acres (the Ashley reserve), and 786,080 acres 
(the Manti reserve), down to the smallest Pocatello (10,720) on the 
Idaho boixler. The total an^ of these rescjrves was 7,436,327 acres. 

— Under the Federal Reclamation Fund, established 
K>2, $830,000 was allotted to Utah in 1902-9, and $200,000 
[ in 1910, for tlie development of the Strawlicrry Valley project, 
foject, which was about one-third completed in the beginning 
b, provides for the irrigation in Strawberry Valley (Utah and 
atch counties. S. of Provo), o^jbo,ooo acres, by a 6800-acre 



reservoir of 110,000 acre-feet capacity, on Strawberry river: 
by a tunnel, 19,000 ft. long, connecting the reservoir with Diamond 
Fork, a tributary of Spanish Fork rivt?r ; by a storage dam, 50 ft. 
high, of 60,000 cub. yds. contents, diverting water from Spanish 
Fork river into two canals, one on each side of the river, for the 
irrigation of land in the valley of Utah lake ; by a hydro-electric 
jjower plant about 3 m. below the diversion dam ; and by the enlarge- 
ment of existing canal systems. The diversion dam, the power 
canal, and the first unit of the |X)wer plant were completed in 1909. 
Irrigation of the arid western regions of the United States began in 
the Great Basin of Utah when the Mormon pioneers in 1847 diverted 
the waters of City Creek upon tlie parched soil of Salt Lake Valley. 
In 1900 nearly 90 % of the land reclaimed by irrigation in the whole 
state lay within Ihc Great Basin. Bt?twecn 1889 and 1899 the 
number of irrigators in the state (exclusive of Indian reservations) 
increased from 9724 to 17,924, or 84-3 %, and the number of acn?s 
irrigateil from 2()3,473 to 629,293, or 138-8 %. In 1900, of the total 
improved acreage (1,029,226 acres) 61-2 % (629,293 acres) was 
irrigated ; and in 1899, of the 686,374 acres in crops, 537,588 acres, 
or 78.3 %. 

.4 f>ri culture, — ^I'hc number of farms in Utah (not including those 
of les.s tlian 3 acres and of small productivity) in 1880 was 9452 ; 
in 1890, 10,517 ; and in 1900, 19,007 : their average .size in 1880 was 
69.4 acres; in 1890, 125*9 acres; and in 1900, '216.6 acres. The 
total number of all farms in the state in X9 ck) was 19,387; and the 
number of white farmers, 19,144. 'Lhc greatest number of farms 
were between 100 acres and 500 acres — igKi in 1880, and 5565 in 
1900. Other holdings were as follows : between 20 acres and 50 
sicres, 3688 in 1B80, and 5261 in 1900; bctvvc?en 50 acres and 100 
acres, 2056 in 1880 and 3741 in 1900 ; less than 10 acres, 434 in 1880 
and 1622 in 1900 ; 1000 acres and more, 9 in 1880 and 248 in 1900. 
The? proportion of farms operated by owners decreased from 95*4 % 
(9019 farms) m 1880 to 91*2% (17,674 farms) in igoo ; those 
o}Kirated by cash temants incrtrasecl from o*6 (60 farms) in 1S80 to 

2*6 % (5o(» farms) in 1900, and those operateii by share tenants from 
4 % (37.S farms) in 1880 to 6*2 % (1207 fams) in 1900. The total 
area of farm.s increased from 655,524 acres in 1880 to 4,116,951 
aert's in 1900, but the proportion of improved land decreased from 
63*5 ®o (416.105 acres) in i88o to 25-1 ‘!o (1,032,117 acres) in 1900, 
indicating ihc great increase in land used for grazing. 

The value of farm properly, including land wilh irnprovements, 
implements and machinery, and live-stock was $I9,333',5(*9 in 1880 
and $75,175,141 in 1900; the average value per farm was $2045 
in 1880 and $3878111 1900 ; and the average value yu-r acre of farm 
land wa.s 829-49 in 1S80 and $18.2^* in 1900. The vahu‘ of all farm 
jiroducts was $3,337,410111 1879 and $16,502,051 in iSoc), and the 
amount expended for fertilizci's increased only from $ii,3<.)4 R> 
$14,300. 

In 1899 liay and grain furnished the principal income from 
35.. I ®n of all farms in tlie slate, and live-stock from 28.1 ‘Jo of all 
Lirms. In 1899, 255.699 acn^s, or 37*3 of the acreage of all crops, 
was sown to centals, which were valued at $2.386,78t>, or 29% oi the 
value of all croyis. I he production of cereals (wliich grow cliielly 
in the northern counties of tla* slate) was i3<^,ii4-2 bu. in 1849, 
770,287 Ini. in i 8(>9, 2,395,744 bu. in i88y, and 5,381,125 bu. in 1899. 
'riie principal cereal was wheat, the value of w^liicli was $1,575,064 
(3,413,470 bu.) in 1899, and $5, 481, mo (6,090,000 bu.) in 1909. ‘ 
I'he value and product of oats in 1899 was $553,847 (1,430,225 bu.), 
and in 1909, $1,319,000 (2,530,000 bu.) ; of Indian corn, in i89<). 
$121,872 (250,020 bu.), and in 1909, $355,000 (408,000 bu.) ; of 
barley, in 3899, $121,826 (252,140 bu.), and in 1909, $343,000 
(520,000 bu.) ; of rye, in 1899, $13,761 (28,630 bu.), and in i9«9, 
$40,000 (60,000 bu.)*. The value of the hay and forage crop in 1899 
was $3,862,820, or 40*9 ®o wf the value ol all crops, and its acn*age 
was 388,043 acres, or 5t)*5 % of the acreage of all crops ; in 1909, 
the acreage in hay was 375.000 acres, and its value was $9,792,000. 
Alfalfa (or lucerne) fonneil the principal part of the hay crop in 
1899, and was ia*oduccd chiefly in the counties of Utah (95,316 
tons), Salt Lake (91,266 tons), Cache (64,543 Ions) and Boxelder 
(50.019 tons), all in the northern part of the state. 

The vegetable crop in i8<>9 occupied 24,042 acres, or 3-5 % of the 
acreage of all crops, and its value was $1,250,713, or 15*2 % of the 
value of all crops. The product of potatoes increased very rapidly 
from 519.497 bu. in 1889 to 1,483,570 bu. valued at $487,810 in 
1899. and to 2,700,000 bu. valued at $i,iOi.ooo in 1909. The pro* 
duction of other vegetables in 1899 was as follows : w^ater-mclons, 
620,440 ; musk-melons, 516,500 ; tomatoes, 254.052 bu. ; cabbages, 
997,090 heads, and sw»«et com, 16,192 bu. For the important sugar- 
beet crop, .see bclow^ under Mavufactures. On Gunnison and Hat 
islantls in Great Salt Lake are valuable guano deposits which are 
used as fertilizers for vegetable gardens. 

The value of live-stock on farms and ranges in 1890 was $9.914,766 ; 
on farms in 1900, $21,474,241. The number of neat cattle in 1900 


^ 1909 statistics arc from the Year Book of the U.S. Department 
of Agriculture. 

* These 1910 figures for live-stock are taken from the Year Booh 
(1909) of the I'nited States Department of Agriculture. 
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was 343,6^0, valued at $7,152,844; on January^ 1. 1910,** 413.000, 
valued at $3,976,000, of which 88,000 were milch cowii valued at 
$2,092,000. The number and value ot other live-stock were as 
follows : sheep, in 1900, 3,818,423 ($10,256,488), and on January 1, 
iQio, 3,177,000 ($13,020,000) ; hwses. in 1900, 115.884 ($3.39(), 113), 
and in 1910, 130,000 ($11,050,000) ; mules, in 1900, 2110' ($58,850), 
and in 1910, 3000 ($240,000) ; swine, in 1900, (>5,732 ($193,115). and 
in 1910, 6t,ooo ($549,000). 

The total value of dairy products in 1899 was $1,522,032. The 
principal products were : milk, in i8go, 8,614.694 pals!, and in 1899. 
25,124,642 gals, (received from sales. $645,550) ; butter, in 1890. 
i>759.354 in 1899, 2»^ii2,i22 tb (received from sales, $2x4.910) ; 

cheese, in 1890, 163,539 Ib, and in 1899, 169,215 lb (received from 
sales, $122,933). Tlie value of all poultry raised in 1899 was 
$262,503 ; the product of eggs was 3,3ii7.34<> doz., and their value, 
$424,628. 

The prodiuct of wtxil in 1890 (exclusive of wool shorn after the 
1st of June) was 9.685,513 tb, in 1900, 17,050,977 lb, and in 19x0, 
The value of the honey and wax produced in 1899 
was $94,364*, Honey was a large crop with the early settlers, 
who put a hive and honcy-bt^es on the .state-seal of Deseret and of 
Utah. 

Minify , — The mineral re.sourccs of IHali are varied and valuabkn 
but their development was retarded for many years by the policy 
of the Mormon Church, which practically forbade its memlicrs I0 
do any mining ; moi*e recently the development has been .slow lie- 
cause of inadequate transportation facilities, and the inacc<^H.HibiUty 
of some of the deposits, in 1902 the stale ranked iourtx:cnth among 
the states in the value of its mineral protlucls. $12,378,350, and 
took thirteenth rank in 1907, with a i)roduct of $38,000,756, but 
dropped to the fifteenth rank in itjoS, when the total value of its 
product was $26,422,1 2X.‘ Tlu? value of products manufactured 
from minerals in 1902 was .$9,123,228. or 43*1 % of all the manu- 
factures in the stale. The relatix c importance of mining and manu- 
facturing may be shown thus: in 1902 the luine.s ?ind quarries of 
the state employed 5712 wage-earners an<l paid to them $5,089,122, 
and in 1900 manufacturing industries employed O615 wage-earners, 
who received $3,388,370 in wages. 

Systematic praspectiiig for the precious metals did not begin 
in Utah until i8()2, when ('oloml Patrick E. Connor {1820- iStn) 
of the 'J'hird California TnfantTy established Fort Douglas near 
Salt T.ake City. He pcTjnitted many members of hi.s regiment 
who had been ])ro.spector.s in ( alilornia to prospect the U‘rrilory, 
w'ith the result that mines were ItK^aled at Stockton. J.iinghain 
Caimni. Little Cotlonwooil and elsewheri' ; but attc'inpls to smelt 
t;:ad-.silv(!r ore near Stockton about i8f)(» were not .succes.sful, and 
the mining of pi<‘.cions medals did not become an e.stabli.shed in- 
dustry in the teirritory until about 1870. Ores of good quality 
are now knowai to be (juite genejully distributed lliroughout the 
state. In 1902 the state ranked third in llie value of its gold and 
silver production. $8,500,904 ; in 1008 it ranked sixth in gold. 
$3,946,700 (a decrease of .Si, 174,900 since 1907), and fourth in 
silver, $4,52o,()oo (a decrease of $3,007,900 since 1907), In 1908 
the riche.st producers of gokl wcri^ Salt Laki- ((>0.872*63 oz.), Juab 
(58,(>79*17 oz.) and Tooele (4I,9(,j9*9»j oz.) counties, which jiroduced 
about nine-t('nths of the total for the .slate ; in Salt Lake and Juab 
conntie.s the prinrijial source ivas cojiptT ore, but in 'Jocxle county 
almost all the gold was from silic<!Ous ores. For the whole state, 
of a total of 179, 054-60 oz. in 1908, iii,o8(>‘i2 were from c(q>|KT 
on*, 47,439'I5 from silici ous ore.s, and I9,98(j.36 from lead ores. 
In till* same year the large st protluciiig gokl minc'.s wen? the Cen- 
tennial Eureka in Juab county, the* Mercur in 'I'oeH?le county, and 
the Utah (’onsolidatod and thes Utah copper in Salt Lake county. 
The principal silver regions in J908 were the iinlic, in Juab a^ 
Utah counties, and tfje J’ark City, in Summit and Wasatch counties. 
Of the total production, 8,451,338 oz. (valued at $4,479.^^>9) in 
J908, 2,748,289 oz. (of which more than two-thirds w'as fr<;m copper 
ores) yvftris from Juab county ; 2,463,735 oz. (all but 958(> oz., which 
were from lead zinc ore, being from lead ore.s) were trom Dimmit 
and Wasatch counties; 3,561,983 oz. (all from lead ore, except 
115S oz. from copper ore) were from I Tab county ; 1,125,209 oz. 
704,358 from coiiper ore, 329,27(1 from lead ore, 47,130 from copper- 
ead ore and 44,445 from silicc'ous ore) were from Sait Lake county ; 
and 378.373 oz. (of which 341.375 oz. were from lead ore) were 
from Tooeli? county. 'Ihe princijial semree of the; silver was the 
lead ores mined, from which in 2908 about two-thirds of the total 
of the silver wa.s secured. 

Far larger in value than cithw gold or silver, and larger than both 
together, was the output of copper in Utah in 1907 ($12,851,377) 
and in 1908 ($*1,463,383). Up to 1905 the output of silver in the 
state was greater than tliat of copper, Jn the pnKluction of copper 
in 1908 Utah ranked fourth among the states. Mo.st of the metal 
was produced in the Bingham, or West Mountain district, Salt 
Lake county, where there were lour mines in 1908 with an output 
of more trian 1,000,000 lb ; the Tintic district in Juab County ; 


* The 1907 and 1908 statistics are from the Mineral Resottrees 
of the United States, published by the United States Geological 
Survey. 
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the Frisco tlistrict in Iksiver county; and the Lucin district 
in BoxeUer coualv. In igovS morr> than two-thirds of the total 
output was from the low-grade porjihyry ores mined at New- 
hou.se, Beaver county, anil at Bingliam, Salt Lake county. 'i'hcTC 
are copper smelters at Gariiokl, (.'.opperton and Binghamton. An 
anti-.smokt* injunction in it)oH closetl the furnaco.s in the immediate 
vdeiuity of Salt 1-ake City. I'he 'jirtHlurtion of eojiper in 1883 was 
341.8S5II); in 1890. i.o(M),»>36 11> ; in 1895, 2,184,7081!); in 1900, 
18,354,726 11); in 1004. 4(>,4i 7,234 Ih ; in 1907, (>4, 256, 884 lb; 
and in 1908, 81.843,812 U».* 

Third in vahu* (less than copixr or .HiUt r) in 194^8, but usually 
equalling silver in vahn*, was the state’s output of lead. The maxi- 
mum production. 125,342,836 tt>, was in 190(1; in 1908 the? output 
was 88.777,498 tb (valued at $3,728,655). 'Phe decri'ant? in output 
and value is largely ilue to the lower pria* of lead in ihi* niarJtet 
and the higher smelting rate. Jii 1908 tlie following mines produced 
more than 5,oo(),tx)o lb each of lead : Silver King at Bark City, 
the Colorado in the I'intic district, the Daly West and the Daly 
Judge in the Bark City district, and the Old Jordan and tin? Tcle- 
grapli at Bingham, and tliere were fifteen other inines that pro- 
duced between x.oou.ooo and 3,000,000 lb of load. 

Zinc has been produ(x*cl in commercial i|uaiititioK in Summit, 
Toot.?lL? and Beaver counties, In 1906 the output was 6, 474, <>15 lb, 
valued at $394,052 ; in 1908 it was i,4<>o,554 It), valued at 
$68, (>46, and almost the entin? output was from Summit county. 

The apparently inexhau.stible su]>plie.s of iron ore in southern 
Utah, and esp(?cially in Iron county, had ]>een litlle worki?d up to 
1910 on account of their inaccessibility. 'Jlu* beds of magnetite 
and hc'matite, in the southern portion of the Wasatch Mouiitains, 
arc the largest in the western United States ; in 1902 the four pro- 
ductive mines in Milford, Juab and Utah counties produced i(),24o 
tons of ore, valued at $27,417. 'Phere are valuable mangane.se 
depo.sit.s in the .sandstone t>f the c;astern plateau. 

C'oal was first discovered in Utah in 1851 along Coal Creek near 
('edar ('ity (in what is now Iron county) in the soul Ii-western juirt 
of Utah, and then* was som<* mining of coal al Wales, SanpeU* 
county, a.s early a.s 1855. but then* was no general mining until aboiil 
twenty years lati*r, and the indu.stiy^ wiis not well t'stublished unliJ 
t 888. ‘ Phereafter its flPvc‘lopm<?nl was rapid, and the discovery 
of outcroppings lhroughf)ul tbt* central and southern parts of Die 
sta1(‘ gave evidence of the exi.steiu?c of great bodies ol the mineral. 
'Phe only imjM)rtanl region 0) coal mining in the Ktate? up to 
wa.s in Carson connlv, wdiere mort? fluia nine-ltjulhs of Die total 
output of t)i(r stale was mined in 1907 and in 1908. Tlu* piroduclion 
in 1870 was 5Hr)o tons; in 1880, 14,748 tons (])robably an under- 
esDmatc) ; in 1890. 318, 151) tons; in lorn.), 1,147,027 tons; in 
T903, 1,681.40(1 tons; in 1907. i, 947, <(07 tons (the maximum); 
and in i()o8, 1,846, 71)2 Ions, Phe total production from 1H70 to 
1908 was 2o,()83,(if^ tons, or .'dlowing for coal lost, about 3i,tK)o,f.KJo 
ton.s, which is estimated to repre.sr*nt o-oi(» % of tlie original 
supply. In i«>(«» the Unllt'd S1:ate.(} G(?ologieal Snrvt?y reported 
workable bt?ds of coal aggregating 13,130 .scj. m. in area, and 2000 
.sij. in. more in which h sermu^d probable Dial coal might be found. 
The shales of Utah. Sanpete, Juab and San Jnan comities may 
furnish a valuable* suj)]>ly of peirolenm if transportation fadlities 
arc improved ; and Dmre ar** rich siipplk s of asphalt- io,f»33 tons 
(valued at 8100,324) was the output Jor i(x'>8. 

Salt is o ]>1 allied by solar evapfiration tliiefly of the waters of 
(Jrc*al Salt T.ake and olbcr brine found in tlia.t vicinity; at Kephi 
City, Juab county; near (iUimi.son, Sanpete county; in Sevier and 
MUkird counties, and at Williee Juru lion in Weber county. 'Ph(- 
value of this product in 1007 was $i(ri,779 (313,557 bbl.s.), and in 
1908, $160,833 (242,(.78 bbls.). 

Of other non-metallic products, among Dit? most imjiortant were 
limestone — valued in 1902 at $i86,6(>3, ami in p>(^8 at $253,088 — 
and .siindstone — valued in 1902 at $105,011, aiul in 1908 at $25,097. 
Sonit? maible is (jua)Ti(.(l at B(*aver in Jk.aver county, and Utah 
onyx has been used for int(‘rior decoration, nolubJy in the city 
and county building of Salt Lake City, d he clay j^roducts of the 
state in Die .samr? year were valued al $658,517. Tliere arc con- 
siderable de])osits ol sulphur, of var^dng degrees of richness, near 
Black Bock in Tieaver county. Many sejni-j)reciou» and precious 
stono,s an* found in T’tab, including ganu'l (long sold to tourists 
by the Navaho Indians), amt?D)ysl, ja.spirr, topaz, lourmaline, opal, 
variscite (or “ l.Tahlite ”), malachite, dio])side and Smithsonite. 
In 1908 the reported value of precious storic.s from Utah wa.s 
$20,350. 

M amt fact lives , — The manufacturing industry was long com- 
paratively unimportant, being largely for kxjal markets. It is 
still largely dependent on local raw material. But, with the 
growth of Dk? mineral industry and of the cultivation of .sugar beets, 
there was a remarkable growth in manufacturing between 1900 
and 1905: the amount ol capital increas(?d from $13,219,03910 
$26,(X)4,b#J, or 96*7 % ; the average number of wage-earners from 
5413 to 8052, or 48-8 ; and the value of factory products from 
$17,981,648 to $38,926,464, or ij 6-5 %, In the period under 

* These statistics for 1904, 1907 and 190S are from Mineral Re- 
sources of the U nited States for iyo 8 . 
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discussion, urban establishments {i.c, those in the two munici* 
palities— Salt Lake City and Ogden —having a population in 1900 
of at least 8000). increased in number from 205 to 256 or 24*9 %, 
and rural establishments decreased in number from 370 to 350 
(5.4 %) ; the cajMtalization of urban establishments increased 
from $4,212,072 to $7,700,750 (82-8 %), and that of the rural from 
$g,( >06,067 to $18,303,361 (io3'2 %) ; the average number of wage- 
earners in iirlmn establishments incnvised from 2832 to 3859 
%)- thOvse in rural establishments from 2581 to 4193 
(62*5 %) ; the value of the proiliicts of url)an eslablishmenls 
incrcjased from $5,521,140 to $10,541,040 (90*9 %) and that of rural 
establishments from $12,460,508 to $28,385,424 (127-8 %). TJiis 
unusual ])rt*dominance of rural over urban manufacturing is further 
shown by the fact that in 1900, 64-3% of the establishments report- 
ing, anti 69-3 % of the value of their products wertj from factories 
classified as rural, and in 1905 the pro])ortion of rural factories was 
58-8 %. and the value of their products 72-9 % of the total. This 
predominance was largely due to the smelting aiul refining industry, 
the smelters being chiefly in the rural districts. 

The flour and grist mill industry was the most important in the 
state, with products valued at $1,659,223 in 1900, and $2,425,791 
in 1905. The values of the products of other industries in 1906 and 
1905, in the order of their importance, were as follows : Car and 
general shop construction and rejiairs by steam railway companies, 
in 1900, $1,306,591 , and in 1905, $1,886,651 ; ])rintingand publish- 
ing, in 1900, $770,848, and in T905, $1,466,549 ; confectionery, in 
rc/>o, $403,379, and in 1905, $1,004,601 ; canning and preserving 
fruit and vegetables in 1900.' $3(X5,349. and in 1905, $801,958. The 
value of the products of industries of lesser inipr)rlinice in 1905 were : 
slaughtering and meat packing (wholesale), $653,314 ; malt liquors, 
$636,688 ; anil foundry and machine shop procluctH, $587,484. 

The beet sugar industry is one of growing inqjortance in Utah : 
there were in 1900 3 refineries, having a daily total capacity of 1 kk) 
tons of beets ; in 1905, 4, with a daily total capacity of 2850 Ions: 
and in 1909,^ 5, which treated 455,064 tons of beets and jjroduced 
48,884 tons of sugar. In 1853 a sugar factory bought in England 
was erected at ITovo. but no sugar was manufactured there, and 
none was successfully refined until 1889. Sugar beets were iinst 
grown by irrigation in Utah ; under that systimi it becomes possible 
to estimate closely the tonnage of th<‘ |)roducl. Slicing stations 
established at distances of from 12 to 25 m. from a, factory receive 
the beets, extract the juice and force it through pi])es to the factory, 

Tratfs/yoriatioii — Tha first trade route to be established by white 
men within the present boundaries of Utali was the old {Spanish 
trail from Santa Fe to Los Angeh's. The trail entered w'hat is now 
IJlah, just cast of the Dolores river, crossed the Grand river muir the 
Sierra La Salle and the Green river at the j)reseiit crossing of the 
Denver d Uio Grande railway, prociu‘ded thence to the Sevier river 
and southward along its valley to the headwaters of tlie Virgin 
river, which it followed southward, and tlien westward, so that its 
lino left the ])rcsent state near its south-west corner. The presence 
of this and other trails to California was of great importance during 
the gold excitement of 1849, when many miners outfitted at Salt 
Lake City and the Mormons grew rich in this business. The first 
considerable railway enterprise in the territory was the Union Pacific, 
which was completed to Ogden in i86g. This system (wdiich 
includes the Oregon .Short line) has .since been siipidemented by tin* 
Denver & Kio Grande, the Southern Pacific, the San I’edro, Los 
Angeles & Salt Lake, and various connecting line.s . The railway mile- 
age in 1870 was 275 m. ; in 1890, J2O5 in. ; and in 1909, ig02'87m. 

Population, — The population in 1850 was 11,380; in i860, 
40.27.3: in 1870,86,786 ; in 1880, 143,963; in 1890,207,905; in 
T900, 276,749 ; and in 1910, 373,351. Of the population in 1900, 
219,661 were native whites, 53,777, or 19-4 %, were foreign- 
born, 2623 were Indians (of whom 1472 were not taxed), 672 
were negroes, 572 were Chinese and 417 were Japanese. The 
reservation Indians in 1909 witc chiefly members of the Uinta, 
Uncompahgre and White River Utc tribes on the Uinta Valley 
reservation (179,194 acres unallotted) in the north-eastern part 
of the state Of the 1900 native-born population 3870 were 
born in Illinois, 3032 in New \*ork. 2525 in Ohio and 2519 in 
Pennsylvania. ()f the foreign-born by fur the largest number, 
18,879, were natives of England, 9132 were Danes, 7025 were 
Swedes ; and native.s of Scotland, German v , Wales and Nor- 
way were next in numbers. The large English immigration 
is to be ascribc?d to the successful pro.selytixing efforts of the 
Mormons in England. 'rh(‘ same influence may be traced in 
the other immigration figures. There was, however, a relative 

* Vear Book of the United States Department of Agricalture. 

® 'I'he Beport of the commissioner of Indian Affairs for 1909 gives 
•tii^following figures for the Indian population : under the Paiiguitch 
School, Kaniib Kaibab, 81. Shivwitz Paiiite, 118 ; under the Uinta 
"ftSd^l^ray Agency, Uinta Ute, 443. Ibicoinpahgre Ute, 469, White 
River Ule, 296 ; not under agency, Paiute, 370. 


decrease in the number of foreign-born in the state from 
to 1900. Of the total 1900 population 169,473 were of foreign 
parentage (i.e. cither one or both parents were foreign -born )^ 
and 42,735 were of English, 18,963 of Danish and 12,047 of 
Swedish parentage, both on the father’s and on the mother’s 
side. The Latter-Day Saints (Mormons) are far more numerous 
than any other sect, this church having a membership in 1906 
of 151,525 (of these 493 were of the Reorganized Church of 
Jesus Christ of Latter-Day Saints) out of a total of 172,814 in all 
denominations ; there were 479 members of this denomination to 
every 1000 of the population in the state, and the next largest 
sect, the Roman Catholics, had onl)' 26 per 1000 of population 
and no Prot(?stant body more than 6 per 1000, In the same 
year there were 8356 Roman Catholics, 1902 members of the 
Northern Presbyterian Church, 1537 members of the Northern 
Methodist Episcopal Churcli, T174 Congregational ists, and 
987 Baptists (of the Nortliern Conference). The state in 1900 
had 3-4 inhabitants to the sip m. While this approached the 
average — 3-5 for all the states west of the Rocky Mountains 
taken together, with the exception of Colorado, which had 5*2 — 
it was noticeably higher than that of its immediate neighbours, 
Idaho (r-g), Arizona (i-i) and Nevada (0-4). At the census 
of 1880 the density of the population was i-8 and in i8()0 
it was 2*6. From 1890 to 1900 the urban population (i.e. the 
population of plac(?s having 4000 inhaliitants or moro.) increased 
from 69,456 to 81,480, or 17 3 %, the urban population in 
1900 being 29*4 % of the total ; the s(?m[i-url)an population 
(i.e, population of incorporat(‘d places, or the approximate 
equivalent, having less than 4000 inhabitants) increased from 
36,867 to 83,740, 71-1 % of the total increase in population ; 
while the rural population (i.e. population outside of incorporated 
places) increased from 104,456 to 111,529, 10-7 % of the total 
increase. The principal cities of the state are ; the capital, 
Salt Lake City, pop. (1900) 53,531; Ogden, 16,313; Provo, 
6185 J *tn(l T.ogan, 5451. 

Administration, — 7 'hc state is governed under the first 
constitution adopted on the 5th of November 1895, 
amended in November 1900, November 1906. and November 
1908. An amendment may be submitted to tlu* people at the 
next general election by a two-thirds vote of the members 
elected to each house oi the legislature, and anl\' a majority 
of the electors voting thereon is required for approval. By a 
two-thirds majority the legislature may recommend that a 
constitutional convention be call<*d ; and if a majority of tht' 
clcctor.s at the nc.xt general election approve, tlie legislature 
shall provide for the convention, but the appro\al of a majority 
of the electors voting is neces.sar>' for ratification of the work 
of the con\'ention. Artidi‘ 111 ., which guarantees religious 
freedom, forbids sectarian control of public schools, prohibits 
polygamy and defines the relation of the stale to the pubHc 
lands of the United States, is irrevocable except by consent 
of the United States. Every citizen of the United States, 
male or female, twenty-one years old or over, who has lived 
one year within the state, four months within the county and 
sixty days within the precinct lias the right of suffrage, except 
that idiots, insane, and tho.se convicted of treason or crime 
against the elective franchise are disfranchised : l)ut in elections 
levying a special tax, creating indebtedness or increasing the 
rate of state taxation, only those who have paid a property 
tax during the pr(‘ceding year may vote. A form of the 
Australian ballot with party columns is provided at public 
expense. As in so many of the new'cr Western states, the 
constitution specifit's minutely many details which in the older 
instruments are left to be fixed by statute. For example, 
the employment of women or of children under fourteen in 
mines and the leasing of convict labour by contract arc for- 
bidden, and eight hours must coastitutc a day’s work in state, 
county or municipal undertakings. 

Executive. — The executive department consists of the 
governor, secretary of state, auditor, treasurer, attorney- 
general and superintendent of public instruction, all elected 
by the people at the time of the presidential election, and 
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holding office for four years from the first day of January 
following. All these officers must be qualified electors and must 
have resided within the state for five years preceding their 
election. The auditor and treasurer may not succeed them- 
selves, and governor and secretary of state must be at least 
thirty years old. The governor may call the legislature in extra- 
ordinary session or may summon the Senate alone. With the 
consent of the Senate he appoints all officers whose election 
or appointment is not otherwise provided for, including the 
bank examiner, state chemist, dairy and food commissioners, 
the boards of labour and health, the directors of the state 
institutions, &c., and fills all vacancies in elective offices until 
new officers are chosen and qualified. The governor, justices 
of the supreme court and the attorney-general constitute a 
board of pardons. The governor and other state officers form 
other boards, but the legislature is given power to establish 
special boards of directors. The veto of the governor, which 
extends to separate items in appropriation bills, can be over- 
come only by a two-thirds vote of each house of the legislature ; 
but if the bill is not returned to the legislature within five 
days it becomes a law without the governor’s approval. Tlic 
govTmor may not be elected to the United States Senate 
during his gubernatorial term. 

Legislative. — 'Fhe legislative power is vested in (t) the l(?gis- 
lature, consisting of the Senate and House of Representatives, 
and (2) in the people of Utah. The legislature meets bi(‘nnially 
on the second Monday in January of the odd-numbered years. 
No jierson is eligible to either house who is not a citizen of the 
United Stales, twenty-five years of age, a resident of the stale 
for three years and of the district from which he is chosen for 
one y()ar. Senators are elected for four years, but one-half 
the membership of the Senate retires every two years. The 
representatives are elected for two years. No person who 
liolds any office of profit or trust under the state or the United 
States is eligible to the legislature, and no member, during the 
term for which he was cho.sen, shall be appointed or elected 
to any office created, or the emoluments of whi(!h have been 
increased during his term. Each house is the judge of the 
election and qualification of its own members. The member- 
ship of (fach house is fixed by law every five years, hut the 
number of senators must never exceed thirty, and the number 
of representatives must never be less than twice nor more than 
three times the numbcT of senators. In 1909 the Senate had 
eighteen and the House forty-five members. The legislature 
is forbidden to pass any special act wh(Te a girneral law can 
be made applicable, and is specifically forbidden to pass special 
acts on a number of subjects, including divorce, the rate of 
interest, and the incorporation of cities, towns or villages, or 
the amendment of their charters, &c. Neither the state nor any 
political subdivision may lend its credit or subscribe to the 
stock of any private corporation. The powers of the hou.ses 
are the same, except that the Senate confirms or rejects the 
governor's nominations and sits as an impeachment court, 
while the Representatives initiate impeachments. By an 
amendment of 1900, the legislature was instructed to provide 
that a fixed fraction of the voters might cause any law to be 
subniitted to the people, or that they might require any legis- 
lative act (except one passed by a two-thirds vote of each 
house) to be so submitted before going into effect, but up to 
1910 no law had been passed putting the amendment into force. 

Judiciary, — The judicial power is vested in the Senate 
.sitting as a court of impeachment, in the Supreme Court, the 
district courts, in justices of the peace, and in “ such inferior 
courts as may be established by law.” The Supreme Court 
is composed of three justices (but the numl)er may be increased 
to five whenever the legislature shall deem it expedient) each 
of whom must be thirty years old, learned in the law, and a 
resident of the state for five years preceding his election. They 
arc elected by the people for a term of six years, but the term 
of one expires every two years, and that justice who shall have 
the shortest time to serve acts as chief justice. I'he court has 
original jurisdiction to issue writs of mandamus, certiorari, 


817 

prohibition, quo warranto and habeas corpus. Otherwise its 
jurisdiction is exclusively appellate, and every final decision 
of a district court is subject to review. The court holds three 
terms yearly in tlic capital. The state is divided into seven 
districts, in which from one to four judges arc elected for terms 
of four years. 'Fhey must be twenty-five years old, residents 
of the stale for three years, and of the district in which they 
are chosen. They have original jurisdiction of civil, criminal 
and probate matters, not .specifically assigned to other tribunals, 
and appellate jurisdiction from the inferior courts. At least 
three t{‘rms yearly must be held in each county. In cities of 
the second class (5000-30,000 inhabitants) nmnicipal courts may 
be established. In citi(?s of the first class (30,000 or more) a 
city court was established in 1901. Special juvenile courts 
may be established in cities of the first and second class. 
Each precinct elects a justice of the peace, who has civil 
jurisdiction when the debt or damage claimed does not ex(‘eed 
three hundred dollars, and has primary criminal jurisdiction. 

Local (fiivcnrmciU. — the county is llic unit of local j»overuincnt. 
The cliief lisr.al and police authority is tlu? Hoard of ('oiiuty C om- 
inissionerH of three meiuhers, two elec.teil every two years. t)ne lor 
twt» yuars a!td one for lour. They crenti* and niter sul)divisi«)us, 
levy taxes, can? for the poor, conslriud, maintain ami make rt?mda.- 
tiohs for roads and hrid^es. tM'ect and care for public buildings, 
grant franchisi's, issue licenc(‘s, sijjxTvise county ollieers, make 
and enforce ]>r{)per j)ohce regulations (but the authority does not 
extend to incor])()rated towns or cities), and perlorm such other 
duties as may be authorizeil by law. Other county oliicers are tlm 
chrk (who is c.v o/jicio clerk of the district court ami of the coin- 
niissiouer.s), shtfriff, treasurer, autlilor, recorder, surveyor, assessor, 
attorney and siiperintemlenl of district schr)olH, but where the. 
assessed valuation of any county is less than $20,000,000 the cUtU 
{•n fx of/kio auditor, and the commissioners may consolidate oHices. 
Tlie precincts are laid off by the commissioners and each elects a 
justice of tlu? ]>eace and a constabh‘. Cities are divided into classes 
(se(? above) according to population, and are governed by a mayor 
and a council. In cities of the first class filtcsm, and of the 
second ten, councilmen are elected by wards, while in cities of the 
third class (all having less than 5000 inhabitants) live councilmen 
are electi'd on a general tick<d. 

Miscellaneous /-rna;.*;. — Men and women may hold and <lispose of 
property on the same terms, except that a husband cannot devise 
more than two-tiurds of real estate away from his wife without her 
consent, and that a woman attains Ik.t majority at eighteen or when 
.slu* marries. The property of an intestate leaving a widow or 
widower, but no issue, goes to the survivor if not over .S50(K) in 
value ; if over that amount, one-half the excess goes to the survivor 
and one-half to the fatlier and mother of the deceased or to either of 
them. If neither father nor mother survives, their share goes to the 
brothers and sisters of the deceased or to their clescemlants. If 
there are no flescendants. the whole goes to the surviving husband or 
wife. If a husband or wife and one child survive, they share the 
estate equally ; if more than one child, the surviving husband or 
wife takes one-third and the children divide the remainder. If the 
intestate leaves issue but no husband or wife, the issue takes the; 
whole. Failing all the.He, the estate goes to the next of kin. An 
illegitimate child is an heir of its mother iind of the person who 
acknowledges himself to be its father. Estates exceetling $10, 000 pay 
an inheritance tax of 5 % on the excess. A homestead not exceeding 
$1500 for the head of tlnr fiiniily and $500 achlitional for the Imsband 
or wife and S250 additional for each other member of tier family is 
not subject totixecution except for the purchase price, or mechanic’s 
and la)>ourer’s liens, lawful mortgage or taxes. The district court.s 
have exclusive jurisdiclion in divorce, which may be granted because 
of im]>otency at time of marriage, adultery, wilful desertion for more 
tlian one year, wilful neghret to i>r()'/ide the necessities of life, habitual 
drunkenness, conviction for felony, intolerable cni<dty, and per- 
manent insanity which has existed for at hrast five years. An 
interlocutory decree is erntered which becomes absolute at the end 
of six months, unless appeal is entered. The guilty party forfeits alt 
rights acquired thrrnigh marriage. Chihlreii over ten years of age 
may select the parent to whom they will attach themselves. A 
marriage may be annulled on ground of idi(x;y, insanity, bigamy, 
loathsome disease at lime of marriage, ejhlep.sy, miscegenation 
(white and negro or white and ^^oIlgo!ian), or when a male is k^ss 
than sixteen or a female h;ss tlian fourteen y(jars of age. A marriage 
licence is reejuired. No female and no male under fourteen may 
w'ork in a mine. Eight lumr.-^ is the limit o£ a day's work in mines 
and smelters. A person sentenced to death may choose one of two 
methcKls of execution —hanging or shooting. 

Education . — Hefore tSi>o some districts in the state under a local 
option law had established free scliools, but the general free school 
system was founded in 1890 by a law which consolidated all the 
districts in each city into one large school district and classi^ed 
Salt Lake City as a city of the first class, and Ogden, Logan and 
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Provo as cities of the s<'coiid class for school ])urposcs ; in 1908-y 
six county school districts of the first class wore formed. In 1892- 
1893 text-books Lind supplies were first furnished free to pupils 
in the ^rad(‘S ; and in the same year supervisory work was intro- 
duced. At the hxiad of the public school system is a state 
superintciidciU of public instruction, elected for four years, and a 
bfiard of education, composed of the state superintendeht, the presi- 
dent of the stat(‘ university, the president of the Agricultural 
College, and tv\'o appointw^s of the governor serving for four years. 
There is a county superintendent whose term is two years. And 
in each district there is a board of three trusUses, one retiring each 
year. Two or more contiguous districts may unite to form a high 
school district. School attcndanct! is compulsory for twenty weeks 
each year in rural districts and for Ihirly weeks each year in cities 
of the first and second class for all children Ix^twecn eight and 
sixteen years. In 1900 the percentage of illiterate.s at least ten 
years old was 3'i. In i()og then! were 685 public schools in the 
slate ; the total number of pupils of school age (six to eighteen years) 
was 102,050, the niimbe^r enrolled in the public schools was 84,804, 
and the average daily attendance was bb,774 ; tlu* total number of 
teachers was 2255 (1645 women), and the average monthly salaiy^ 
of men teachers was $88*13 and of women $57*44 ; and the total 
ex]Hnditure for public education was $2,7i)2,58i for the year, 
being more than twice as much as was expended by the state ten 
years before. 'Phe laws of the state provide for a commi.ssion, 
in cities and counties, for the ri*tirpment of public school teachers 
on a pension. The university of Utah at Salt l-akc? City was 
opened in 1850 as the state university of the state of DescTot." 
The State Agricultural ('ollegt* and Kxperiment Station (1888) is 
at T.ogan. At Cedar (’ity, in iron county, is a branch normal 
sciiool, connected with the state university. ThiTt? is a .state .school 
for the deaf and the blind (^884) at Ogden. 'Pbe Art Institute at 
Salt Lake Cit>' includes an annual art exhibit, a stati* art collec- 
tion. anil a course of jniblic lectures on art. 'J'here is a state com- 
mission which promotes the e.stablishmont of free libraries and 
gymnasiums. The Mormons control Brigham Young University 
(187(1) at Provo, Brigham Young College (1878) at Logan, the Latter- 
day Saints University (1887) at Salt Lake City, and academies at 
Ogden, Ejihraim, Castle Dale, Beaver and Vernal. Other denomina- 
tional schools ar(‘ : St Marys's Academy (1875 ; Buman Catholic) 
in Salt Lake City; All Hallows College ’(i88() ;* Homan Catholic) in 
Salt Lake ('ity;* Westminster College (i8<)7; Presbyterian) in Salt 
Lake and Presbyterian academies at 1-ogan, Springvillc and 

Mt. Pleasant; Rowland Hall Academy (1S80; Protestant Kpi-scopal) 
for girls at Salt Lake City ; and Gordon Academy (T870 ; Congre- 
gatiimal) at Salt Lake City. 

Charitahlp and Penal IhstilHtions. — ‘J'be state suj)ports a Mental 
Ho.spital (iH8.|. with provision for fcebli'-minded and non insane 
epileptics .since 1007) at Provo, a .stati* Industrial School (1889) at 
Ogdfm and a state prison (1850) at Salt T.ake City. UikIit a law 
of 1905, amended in 11)07 and i<)0<}. ])rovision is muile for .separate 
juveniio courts in all districts in which tlii're are cities of the lirst 
(Salt Lake Citv) or the Second class (Ogden, I.ogaii and I’rovo) with 
jurisdiction over children under eighteen years of agi' ; and similar 
jurisdiction is given to dislriet courts elsewhere. In connexion 
with the juvenile court detention homes have been established, 
and in certain conditions justices of tlu' ])eace are empowered to 
act as judges of the juvenile court in tlieir rcs])ertiv<* precincts. 
There are many denominational charities, especially Mormon, the 
entire state being divided into ccclesia.sl ical units or " .stakes ” for 
charity organization. 

Finance . — The princi])al .source of public revenue is the projierty 
tax. .An amendment of i<jo8 imnddes for the taxation of mines 
and mining ])roperty. Phe state assumed the Tinritorial ilebt of 
$700,000, and has added to it a bonded indebt<*dness of ,$joo.ooo ; 
the bonds, formerly 5 ^*0, have been refunded at ,]i and 3 %. There 
were only ])rivatc banks until 1872, when Brigham on iig organized 
a national bank. 'Plie first savings bank was organized in 1873, and 
state banks now outnumb.T national banks, The banking business 
for many years was largcdy in the hands of high Morinoii officials, 
and the loyalty of church members built up a ivmarkable financial 
confidence, so" that no Utah banks failed even in the panic of 1893. 

History.— Existing diK^umcnts seem to indicate that Fran- 
cisco Va.squcz de Coronado, the Spanish explorer, sent out 
an expedition of twelve men under Captain (Lircia Lopez de 
Cardena.s in 1540, whi('h succeeded in reaching the Colorado 
river at a point now within the state of Utah. But more 
extended exploration was conducted by two Franciscan friars, 
Francisco Atanasio Dominguez and Silvestre Velez de Escalante, 
who, on the 39th of July 1776, left Santa Fe with seven others 
to discover a direct route to Monterey on the cou.st of Alta, 
California. This party came in sight of Utah lake on the 
33rd of August. Almost half a century later, in the winter 
of 1824-25, James Bridgcr, a trapper, discovered the Great 
S^t Lake while seeking the source of the Bear river. Many 


trappers in their skin boats followed hi.s lead, notably William 
H. Ashley, of the Rocky Mountain Fur Company, who, in 
1825, at the head of about 120 men and a train of horses, left 
St Louis and established the fort named from him at Lake 
Utah. In 1843 General John C. Fremont with Kit Carson and 
three others explored the Great Salt Lake in a rubber boat. 
With Brigham Young and his little band of Mormon follower.*? 
(between 140 and 150 members), who entered the Great Salt 
I^ke VaUey in July 1847, begins the story of .settlement and 
civilization (see Mormons). Before the end of 1848 about 
5000 Mormo(n.s had settled in the Salt Lake Valley. The 
treaty of Guadalupe Hidalgo (Feb. 2, 1848) ceded to the United 
States the va.st western territory which included Utah. Early 
in 1849 Mormon community was organized as the state 
of Deseret ^ with Brigham Young as governor. Deseret then 
comprised not only the present state of Utah, but all Arizona 
and Nevada, together with parts of New Mexico, Colorado, 
Wyoming and California. Application was made to Congress 
to admit it as a state or territory, and on the 9th of September 
1850 the Territory of Utah, then comprising the present state 
and portions of Nevada, Colorado and Wyoming, was established 
under an Act which provided that it should be admitted as a 
state, with or without slat ery, as the constitution adopted at 
the time of admission prescribed (see Compkomise of 1850). 
The Republican party and (less violently) tlie Democratic in 
their national platforms and in Congre.ss attacked and opposed 
the Mormon institution of polygamy. Statehood, therefore, 
was not granted until the 4th of January 1896, owing to the 
apparent hostility of the Mormon authoritie^s to non-Mormon 
settlers and to repeated clashes between the Mormon C hiirch 
and the United States government regarding extent of control, 
polygamous pra(T.iccs, ike. And even after the admis.sion of 
the state these questions arose in the matter of seating prominent 
Mormons who were elected to Congress. For a detailed account 
of the.se difhculticwS and of the grow’th of the “ Gentile or non- 
Mormon element .see the artii^li' Mormon.s. 

Through irrigation experiments agriculture became the indus- 
trial foundation of the dasert community. The waters of 
City Creek were at first diverted and a canal was built ; and 
the results were encouraging, though in the summer of 1848 
(Tops were destroyed by a swarm of black crickets ; but in turn 
this pest was devoured by sea-gulls, and the phrase gulls and 
crirk(‘ts ” has become one of peculiar historic significance in 
Utah. After 1849 the gold-fever horde bound for ('alifornia 
furnish(?d a source of re\'enu(* to the Mormons, as their settle- 
ment afforded an admirable post for supplies. 

The division of land among the Mormons was singularly 
equitable. Each city block consisted of 10 acres divided into 
eight ij-acre lots, which were assigned to professional and 
business men. Then a tier of 5-acre lots was apportioned 
to mechanics, and jo- and 20-acre parcels of land were given 
to farmers, according to tlie size of their families. As Great 
Salt Lake City grew all landholders benefiU‘d, either by the 
lo<:ation of their propcrt>’ or betuiuse of its size, the smaller lots 
being closer to the business centre and the larger tracts being 
in the outlying districts. 

In 1847 Brigliam Young had succeeded Jost?ph Smith as presi- 
dent of the Mormons, and he held that position of veritable 
dictator until his death (1877) ; John Taylor .succeeded him, 
and Wilford Woodruff in 1890 wa.s chosen head of the organiza- 
tion ; then Lorenzo Snow w^as president in 1898-1901 , and 
Joseph Fielding Smith was elected in 1901. 

From time to time the Indians have risen against the Mormons. 
Between 1857 and 1862 outbreaks were frequent, and on the 
29th of January 1863 occurred the battle of Bear river, where 
some 300 Shoshones and Bannocks and about 200 of Colonel 
P. E. Connor’s conunand participated in a bloody engagement. 
In April 1865 an Indian war broke out under the leadership of 
Blackhawk, which lasted intermittently until the end of 1867. 
But in June 1865 treaties were concluded with the majority 

* According to the Book of Moniion, ** Deseret means land of 
the working boe.’* 
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of Utah tribes, whereby they agreed to remove to Uinta Valley, 
where a reservation had been made for them. One other 
imjiortant reservation, the Uncompahgrc, has also been opened 
for the Indians of the state. 

The state has chosen Republican governors and, except in 
1896, when it gave its electoral vote to W. J. Bryan, the Demo- 
cratic candidate for the presidency, has voted for the Republican 
nominees in presidential elections. 


Governors 


State 0/ Deseret 

Brigham Young .... 

• 

. 1849-1850 

Territorial 

Brigham Young .... 


. 1850-1857 

Alfrc'cl Gumming .... 


, 1857-1801 

John W. Dawson .... 


. 1801 

i^'rank Fuller (Acting Governor) 


. j8<>i-r802 

Stephen S. Harding .... 


. 1862-1863 

lamp's Duane Doty .... 


. t863-i8(»5 

Charles Durkec 


. i8(>5-i86q 

Edwin Higgins (Acting Governor) . 


. 1860-1870 

S. A. Mann (Acting Governor) , 


. 1 87t» 

J. Wilson Schafler .... 


, 1870 

Vernon H. Vaughan (Acting Governor) 


. 1870-1871 

George L. Woods .... 


. 1871-1874 

S. B. Axtcll 


. 1874-1875 

GtJorge B. Emery .... 


. 1875-1880 

Eli H. Murray 


. 1880^^1886 

Caleb W. West .... 


. 1886-1889 

Arthur L. Thomas .... 


. 1880-1893 

Caleb W. West 


. 1 803- J 896 

State Governors 

Heber M. Wells (Kq^ublican) . 


. l8ob-l905 

John C. Cutler (Ibjpublicau) 


. 1905-1009 

William Spry (Republican) 

. 

. IO<K)* 


BiBLio(iRAi*iiY.- On the physiography of Utah aee Henry 
Gannett. Gazeiteer of Utah (Washington, iooo), bt:ing lJulletin lOb 
of the U.S. Gc?ological Survey; J. W. IV^well, Geology of the Vinia 
Mountains (ibid., i87()), Explomtion of the Colorado River of the 
West (ibid., 1873), and The Lands of Utah (ibid., ^870) ; W. M. 
iMvis, " An fixcur.sion to the Plateau Province of Utah and 
Arizona " and " 1 1 n? Mountain Kanges ol the Great liaMin," in vol. 42 
(K)o;.l) of liullrtin ot the Harvard Museum of C()mj)arativti Zotdogy; 
S, F. Kmmons, “ Uinta Mountains," in vol. 18 (1907) of the Ihilletin 
of the (ieological Society of America ; U. F.. Dutton, The High 
Plateaus of Utah ( Wjishington , 1880) ; and G. K. GillM'rt, Lake 
iionncville (ibid., i8<)o), Monograph I. of the U.S. (kxilogical Survey. 
<^11 mineral wealth sec Nichols, Mineral Resources of Utah (Pills- 
burg, 1873). For administration Jfunes T. Hammond aii<l Grant 
H. Smith (odd.), Compiled Taws of the State (Sait City. 

'I'he important titles for the history of the slate are those given 
in the article Mormons, especially H. H. Bancroft, History of Utah 
(San Francisco, 1889), and O. F. Whitney, History of Uiah (4 vols., 
Sal 1 1 .ake City , 1 89 2-98) . 

UTAMARO (1754-1806), one of the best known of the 
Japanese designers of colour-prints, was born at Kawayoyc. 
His father was a wtll-knowTt i)aintcr of the Kano School, 'lori- 
yama Sekiyen ('loyofusa), a pupil of Kano Chikanobu ; and 
Utamaro traced his descent from the old feudal clans of the 
Minamoto, who.se war with tlie Taira family belongs to the 
romantic period of Japanese hi.story. Utamaro^s personal name 
was Yusuke ; and he first worked under the signature Toriyatna 
Toyo-aki ; but after a quarrel with his father substituittd the 
name Kitagawa for the former appellation. His distinct style 
wa.s the outcome of that of his father, tempered with the 
charactcri.stics of the Kano school. As a jiainter, his landscapes 
and drawings of insects are most highly considered by Japanese 
critics ; but his fame will always rest among Europeans on hi.3 
designs for colour-prints, the subjects of which arc almo.st 
entirely women — professional beauties and the;like. These were 
done fear the most part w'hile he lived, in a sort of bondage, in 
the house of a publisher, Tsutaya Shigesaburo. His talents 
were wasted by an unbroken career of dissipation, culminating 
in a tCTm of imprisonment for a pictorial libel on the shogun 
lycnari, in 1804. From this he never recovered, and died on 
the third day of the fifth month, 1806. The colour-prints of ! 
Utamaro are distingi^hed by an extreme grace of line and of | 
colour* His composition is superb ; and even in his lifetime • 


he achieved such |v>pularity among his contemporaries as to 
gain the title Ukivo-N C UhCiko-no-so, ‘‘ great master of the 
Popular School.’’ His’ work had a considerable reputation with 
the Dutch who visited Nagasaki, and was imported into 
Europe before the end of the i8t!i century. Hi.s book iJlustni- 
tions are also of great beauty. 'I'liree portraits of him are 
known : two colour-pritUs by hiinsi'lf, and one painting by 
Chobunsai Vcishi (in the collection of Mr Arthur Morrisem)* 
His prints were frequently copied by his contemporaries, 
especially by the first 'Foyokuni and by Shiinsen ; and many 
of those bi‘iiring his name are really the work of Koikawa 
Harumachi, who had been u fellow-student, and afterwards 
married his widow. 'J'hat artist is known by the name of 
Utamaro 11 . Most of these imitations were made l)etween 1808 
and 1820. Utamaro 11 ., who afterward.s changed his name to 
Kitagawa Fetsugoro, died between 1850 and 1843. 

See E. de Goncourt, Outantaro (1891) ; K. P, Strange, Japanese 
Illustration (1807) ; and Japauusi> Colour'l'rints (Victoria and Albert 
Mu.stmin Handbook, 1904). (E. F. S.) 

UTE, or Utah, a tribe of North American Indians of Sho- 
shonean stock. They originally ranged over central and western 
Colorado and north-eastern Utah. 'l‘hey were divided into 
five sub-tribes, all acknowledging Uie authority of one chief. 
They were a wild warlike jHJople, constantly fighting the J’lain 
Indians and raiding as far south as New Mexico. Their relations 
with the whites have been generally friendly. The outbreak of 
the While River Band in 1879 is almost the only exception. 
They arc now on reservations in Utah and C'olorado, and 
number over 2000. 

UTICA, a city of ancient Africa on thejr/ww^ IHUemis, 15^ m. 
N.W. of (!anlia.gt‘ and 'funis, on the route from Garlhage to 
Hippo Diarrhylus (Hizcrla) and Hippo Regius (Bona). 'Fhe 
modern marabout of Sidi Bu Shater, at tlie foot of Ji bel Menzcl 
el (lul, occupies the site of the ruins c)f IJlkui, which in ancient 
times stood at the mouth of the llagnidas (Mejerda). 'Fhe 
mouth of the river is now 12 m. to the north, owing to alluvial 
deposits, and the Icvc-l of tlie ancient town is covered with low- 
lying meadows, pools of waUir and marshes. 'File name Viiai is 
of uncertain origin ; the coins give lln^ form )nR {Alag, Al/g); 
it is therefore witli jiistificatitiri llial Movers, "^Fissot and other 
scholars havt* suggested a form &cp'n!; {Aliqa) nniuning “ the 
ancient ” or “ tin; mugnifi(u*nt,” or Slalio naularum (Movers, 
Die Phbnizier, ii. 2ncl pari, p. 512 ; Olsluiusen in Rhcinisdies 
Museum^ 1853, p. 329 ; Tissot, (leogr. comp, dt fane. prov. 
d'Afrique, ii. p. 58). 'Fhir (irc(?ks tran.sliteratcd the Punic name 
as ’IrvKr/, OirrUf}, UiV/'Ka anrl tin? R.omans by Vtica, According 
to tradition, Utica was one (»f the oldest Phoenician settlements 
on the African coa.st, founded three centuries before Carlluigt;. 
It soon acquired importance as a commercial centre, and was 
only partially eclipsed by Carthage itself, of which it was always 
jealous, though it had to submit to its authority. It is men- 
tioned in the commercial treaty of 34H m.c. between Rome 
and Cartl^c (Polyb. iii. 24). AgathocUis easily captured it in 
his expedition to Africa in 310. It remained faithful to Caesar 
during the First Punic War (Polyb. i. 82), but soon withdrew its 
support in view of the revolt of the Mercenaries. In the 'I'hird 
Punic War it declared for the Romans (Livy, Kpit, xlix. ; 
Polyb. XXX vi. i ; Appian viii. 75). After the destruction of 
Carthage it received the rank of a civitas libera with an accession 
of territory (Appian viii. 135; C.l.L* i. 200; Caesar, De hell, 
civ. ii. 36; A. Audollent, Carthage romaine, p. 30), Having 
become the city of an administration of the new Roman province 
up to the time of the rebuilding of Carthage, it played an im- 
portant part in the wars at the end of the Republic. After the 
I battle of 'I’hapsus in 46 ( ato shut himself up in Utica for the 
i final struggle against (iaejsar, and there committed suicide. 

' Augustus gave the town the rank of municipium with full civic 
rights (Dio Cass. xlix. 16 j Pliny, HisU nat. v. 4, 24) ; its 
inhabitants W(rre enrolled in the Quirinal tribe {municipium 
Julium Vticense). Under Hadrian it became a colonia romana^ 
with the title Colonia Julia Aelia Madriana Augusta Utica 
(Aul. Cell. NocL Attic, xiii. 4; C.LL, viii. 1181 and 1183). 
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Scptimius Severus conferred upon it the lus Italicum (Digest 
SO. i 5 ; 8 . ii). 

We find evidence of the African Church at Utica as early as at 
Carthage ; it was the seat of a bishop and had its martyrs from j 
the 3rd century onwards. But its harbour was beginning to | 
silt ,* the Stadiasmus Maris Magni (exxvi.) states that already 
it was no longer a harbour but merely an anchorage. It was 
captured by Genscric and the Vandals in 439, reconquered by 
the Byzantines in 534, and finally, in 698, it fell into the hands 
of the Arabs and was depopulated. The last inhabitants were 
driven away by fever after the 8th century. 

The ruins of the left bank of the Mejerda are often visited by 
travellers, but very little is left above th(^ level of the ground. 
In 1869 A. Daux, the French engineer, explored them and made 
some important investigations. He was able to distinguish 
the fortifications, the acropolis, the quays of the commercial 
harbour and also of the military harbour or Cothon. Conjec- 
tural attempts have been made to identify the remains of large 
buildings with a temple of Apollo, the municipal Curia, the 
Arsenal and the Palace. The onl}' certain identification, how- 
ever, is that of the ruins of the amphitheatre, which was capable 
of holding 20,000 spectators, of the theatre, the baths, the 
reservoirs and the aqueduct which brought drinking water to 
the (’ity. Subsequently there was found a Punic cemetery 
dating from the 5th century n.c. (Dclattre, Comptes-rendus de 
VAcad. des Inscrip. el Belles Lettres, 1906, j). 60). A number of 
coins have been found with Punic legends with the name Utica 
and heads of the Dioscuri Castor ancl J\»lliix. For the Roman 
period the coins have Latin legends and heads of Li via and 
Tiberius ; they have also the names of the pro-consuls of the 
African province and of the local Duumvirs. 

AuTifOKiTiES. — lK*riss<m, delation d*%me mission archn'loQique 
en Tunisic (1881) ; Sainle-Marie, Mission d Carthage (1884) ; Revue 
archhlofjUfue (1881 and 1882) ; A. Daux in Le Tour du Monde 
(1872) (views of the ruiiisj ; a mosaic of Utica is in the Itrhish 
Must'uni: Graeco-Roman Svnlplure, ii. p. 8(» ; A. Daux, Recherches 
stir Voriffine et Vent placement des em porta phhiiricns dans le Zeugis 
el le Ryzachm (i8<io); Ch. Tissot. Geofitaphie com path de la pro^ 
vince romainc d^Afrique (1888), ii. pp. 57 et seq. ; Liid. Muller, Numis* 
matique de Vancienne Afrique, ii. p. i.SO* (h-. P ’*') 

UTICA, a city and the county-seat of Oneida county, New 
York, U.S.A., on the Mohawk river, about 45 m. E. of Syracuse 
and about 85 m. W. of Albany, Pop. (1890) 44^007 ; (1900) 
56,383, of whom 13,470 were foreign-born, including 3696 
Germans, 2458 Irisli, 1661 Italians and 1165 Welsh; (1910, 
census) 74,419. Utica is served by the New York Central 
& Hudson River and several lines lea.secl by it, including the 
Rome, Watertown & Ogdensburg ; the Delaware, Lackawanna 
& Western ; the New York, Ontario 8: Western ; and the West 
Shore railways; by the Eric Canal, and by interurban electric 
railways. The city is situated on ground rising gradually 
from the river. There are many fine business and public 
buildings, espee.ially on (lenesec Street, the principal thorough- 
fare, and Utica is’ known for the number of its institutions, 
public and private. Those of an educational character include, 
in addition to the public schools and the Utica Free Academy, 
the New School (for girls) and the Utica Catholic Academy. 
Among the libraries arc included the Public Lihrap- (1893) with 
54,000 volumes in 1909, the library of the Oneida Historical 
Society (which occupies the Munson-Williams Memorial Building), 
the Utica Law Library and tlie Deutscher Leservcrcin. The 
cit>' is the seat of a State Hospital for the Insane (1843). Among 
its inany charitable institutions are a Masonic Home and School 
(1893), a Home for the Homeless (1867), St Elizabeth's Home 
(t8S6), St Luke’s Home (1869), a Home for Aged Men and 
Couples (1879), Utica Orphan Asylum (1830), St Joseph’s Infant 
Home (1893) St John’s Female Orphan Asylum (1834), both 
under the Sisters of Charity; the House of the Good Shepherd 
(1S72 ; ProJ^stant Episcopal); and the General (1873; City of 
litica),*iliiriiieopathic (1895), Luke’s (i86() ; supported by 
Episcopal Churches), St Elizabeth’s (1866 ; 

Third Order of St Francis) and Faxton (1873) 
Among the public buildings are a Federal building, 


the city hall, the County C!ourt House, a Y.M.C.A, building, 
a Masonic Temple, an Odd-Fellows’ Temple and a State Armoury 
and Arsenal. The city has a number of fine parks. In Forest 
Hill Cemetery arc the graves of Horatio Seymour and Roscoe 
Conkling. On West Canada creek, about 15 m. N. of Utica, 
are Trenton Falls, which descend 312 ft. in 2 m., through a sand- 
stone chasm, in a series of cataracts, some of them having an 
80 ft. fall. From the geological formation here the name Trenton 
is applied to the upper series of the Ordovician (or Lower Silurian) 
system, and, particularly, to the lowest stage of thi.s series. 

Utica has varied and extensive manufactures. In 1905 the 
capital invested in manufacturing industries was $21,184,033, 
and the total value of the factory products was $22,880,317, 
an increase of 38 8 % since 1900. Of this product, hosiery 
and knit goods, with a total value of $5,261,166, comprised 
23 % of all, and cotton goods ($4,287,658), 18*7 %. The 
hosiery and knit goods constituted 3-9 % of the total value of 
tliat product of the entire countr> . Other important products 
were: men’s clothing ($2,943,214); foundry and machine- 
shop products ($1,607,258); steam fittings and heating ap- 
paratus ($1,010,755); malt liquors ($933,278); and lumber 
products ($869,000). Among the other manufactures are food 
preparations, wooden ware, wagons and (carriages, stoves and 
furnaces, boots and shoes, tobacco and cigars, flour, candy, 
gloves, bricks, tile and pottery, furniture, paper boxes and 
firearms. Utica is a shipping point for the products of a fertile 
agricultural region, from whi('h are exported dairy products 
(especially chccsc), nursery products, flowers (especially roses), 
small fruits and vegetables, honey and liops. 

The territory on which Utica was built was part of the 22,000- 
acre tract granted in 1734 by George 11 . to William ( osby 
(c. 1695-1736), colonial governor of New York in 1732-36, and 
to his associates, and it was known as Cosby’s Manor. During 
the Seven Years’ War a palisad(‘d fort was erected on the south 
bank of the Mohawk at the ford where lHi(‘a later sprung up. 
It was named Fort Schuyler, in honour of Colonel Peter Schujder, 
an uncle of General Philip Schuyler. A fort subsequently built 
at Rome also was at first called Fort Schuyler (and afterwards 
Fort Stanwix), and the fort at Utica w'as then distinguished 
from it by the prefix “ old ” and it was as “ Old Fort Schuyler ” 
that Utica was first known. 'I'hc most used trade route to the 
western country crossed the Mohawk here. In default of pa} - 
ment of arrears of rent Cosby’s Manor was sold at sheriff’s sale 
in 1792 and was bid in by General Philip Schuyler, General 
John Bradstreet, John Morin Scott and others for £1387, or 
about 15 cents an acre. Soon after the close of the War of Indc- 
p<*ndencc a settlement was begun, most of the newcomers being 
Palatine Germans from the lower Mohawk. In 1786 the pro- 
prietors had the manor surveyed. An inn was erected in 1788, 
and new settlers, largely New Englanders, began to arrive. 
Among these, in 1789, was Peter Smith (1768-1837). later a 
partner of John Jacob Aslor, and father of Gerrit Smith, w 4 io 
was born here in 1797. In 1792 a bridge was built acro.ss the 
Mohawk. In 1797 Oneida county was established, and the 
village wiLs incorporated under the name of Utica. The first 
newspaper, the Gazette, began publication in the same year, and 
the first church, Trinity (Protestant Episcopal), was built. The 
Erie Canal, completed in 1825, added to Utica’s prosperity. 
Utica was chartered as a city in 1832. 

See Pomroy Jones, Annals and Recollections of Oneida County 
(Rome, N.Y„ 1851) ; M. M. Pioneers of Utica (Utir.'i, 1877) ; 

Outline History of Utica and Vicinity (Utica, 1900) ; ancl the publica- 
tions of the Oneida Historical Society (Utica, 1881 sqcp). 

UTUITARIANISM (Lat. utilis. useful), the form of ethical 
! doctrine which teaches that conduct is morally good according 
as it promotes the greatest happiness of the greatest number of 
people. The term “ utilitarian ” w'as put into currency by 
J. S. Mill, w^ho noticed it in a novel of Galt ; but it was first 
suggested by Bentham. The development of the doctrine has 
been the most characteristic and important contribution of 
British thinkers to philosophical speculation. While British 
philosophizing up to a recent date has been notably lacking in 
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width of metaphysical outlook, it has taken a very high place 
in its handling of the more practical problems of conduct. This 
is due in part, no doubt, to national character ; but in the 
main, probably, to religious and political freedom, and the 
habit of discussing philosophical questions with regard to 
their bearing upon matters of religious and political controversy. 
The British moralists who wrote with political prepossessions 
are interesting, not merely as contributors to speculation, but 
as exponents of spiritual tendencies which were expressed practi- 
cally in the political agitations of their times. 

The history of utilitarianism (if we may use the term for the 
earlier history of a philosophic tendency which appeared long 
before the invention of the term) falls into three divisions, which 
may be termed theological, political and evolutional respec- 
tively. Hobbes, when he laid it down that the state of nature 
is a stale of war, and that civil organization is the source of all 
moral laws, was under the influence of two great aversions, 
politic.al anarchy and religious domination. It is in a clerical 
work written to refute Hobbes, Bishop Cumberland’s De Legihus 
Naturae (pub. in 1672), that we find the beginnings of utili- 
tarianism. Hobbes’s conception of the state of nature ante- 
cedent to civil organization as a state of war and moral anarchy 
was obviously very offensive to churchmen. Their interest 
was to show that the gospel precept of universal benevolence, 
which owes nothing to civil enactment, was both agreeable to 
nature and conducive to happiness. Cumberland, therefore, 
lays it down that “ The greatest possible benevolence of every 
rational agent towards all the rest constitutes the happiest 
state of each and all. Accordingly common good will be the 
supreme law ” : and this supreme and all-inclusivc law is 
essentially a law of ^nature. 'I'his important principle was 
developed by Cumberland with much originality and vigour. 
But his handling of it is clumsy and confused ; and he docs not 
make it sufficiently clear why the law of nature should be 
obeyed. He does, however, lay much stress upon the naturally 
social character of man ; and this points forward to that treat- 
ment of morality as a function of the social organism which 
characterizes modern ethical theory. The further development 
of theological utilitarianism was conditioned by opposition to 
the Moral Sense doctrine of Shaftesbury and Hutcheson. Both 
these writers, more particularly the latter, had postulated in 
controverting Hobbes the existence of a moral sense to explain 
the fact that we approve benevolent actions, done cither by 
ourselves or by others, which bring no advantage to ourselves. 
There was a general feeling that the advocates of the moral 
sense claimed too much for human nature and that they assumed 
a degree of unselfishness and a natural inclination towards 
virtue which by no means corresponded with the hard facts. 
The fire of human enthusiasm burnt low in the j8th century, 
and theologians shared the general conviction that self-interest 
was the niling principle of men’s conduct. Moral sense seemed 
to them a subjective affair, dangerous to the interests of religion. 
For, if the ultimate ground of obligation lay in a refined .sensi- 
tiveness to differences between right and wrong, what should 
be said to a man who might affirm that, just as he had no car 
for music, he was insensitive to ethical differences commonly 
recognized } Moreover, if mere .sfense were sufficient to direct 
our conduct, what need had we for religion ? Such considera- 
tions prevailed where we might least expect to find them, in 
the mind of the idealist Berkeley. And it was another clergy- 
man, John (lay, who in a dissertation prefixed to Law’s trans- 
lation of Archbishop King’s Origin of Evil (pub. in 1731) made 
the ablest and most concise statement of this form of doctrine. 
What he says comes to this : that virtue is benevolence, and 
that benevolence is incumbent upon each individual, because 
it leads to his individual happiness. Happiness arises from 
the rewards of virtue. The mundane rewards of virtue are 
very great, but need to be reinforced by the favour or disfavour 
of GcS. Further advances along the .same line of thought were 
made by Abraham Tucker in his Light of Nature Pursued (pub. 
1768-74). Gay and Tucker supplied nearly all the important 
ideas of Paley’s Principles of Moral and Political Philosophy 


(pub. in 1785), in which theological utilitarianism is summarized 
and comes to a close. Puley, though an excellent expositor 
and full of common sense, had the usual defect of common-sense 
people in philosophy— that of tame acquiescence in the pre- 
judices of hi.s age. His two most famous definitions are that 
of virtue as “ the doing good to mankind, in obedience to the 
will of God and for the sak(‘ of everlasting happiness,” and that 
of obligation as being “ urged by a violent motive resulting 
from the command of another ” : both of which bring home 
to us acutely the limitations of iRth-ecntury philosophizing in 
general and of theological utilitarianism in particular. Before 
we proceed to the next period of utilitarian theory wc ought 
to go back to notice Hume’s Inquiry concerning the Principles 
of Morals (pub. in 1751), which though utilitarian is very far 
from being iht?ol()gical. Hume, taking for granted that bene- 
volence is the supreme virtue, points out that the essence of 
benevolence is to increase the happiness of others. Thus he 
establishes the principle of utility. ‘‘ Personal merit,” he says, 
“ consists entirely in the usefulness or agreeablcness of qualities 
to the person himself po.ssesscd of them, or to others, who have 
any intercourse with him.” This is plain enough ; what re- 
mains doubtful is the reason why wc approve of these qualities 
in another man which are useful or agreeable to others. Hume 
raises the question explicitly, but answers that here is an 
ultimate principle beyond which w^e cannot hope to peruftrate. 
For this reason Hume is sometimes clas.sed as a moral-sense 
philo.sopher rather than as a utilitarian. From his point of 
view, however, the distinction was not important. His purpose 
was to defend what may be called a humanist f)osition in moral 
philosophy j that is, to .show that morality wa.s not an affair 
of mysterious innate principles, or abstract relations, or super- 
natural sanctions, but depended on the familiar conditions of 
personal and social welfare. 

The rise of political utilitarianism illustrates most strik- 
ingly the way in which the value and dignity of philosophical 
principles depends on the purpose to which they are applied. 
Ab.stractly considered, Bentham’s int{Tprcttttion of human 
nature was not more exalted than Paley’s. Like Paley, he 
regards men as moved cntintly by pleasure and pain, and 
omits from the list of pleasures most of tho.se which to well- 
natured men make lite nially worth living : and he treats 
all pleasures as homogeneous in (.haracter so that they can 
be measured into equal and equally desiralde lots. But his 
purpose was the exalted one of effecting reforms in the law.s 
and constitution of his country. Ho took up the greatest 
happiness principle not as an attractive philosophemc, but 
a.s a criterion to distinguish good laws from bad. Sir John 
Bowring tells us that when Bentham was casting about for .such 
a criterion ” he met v. ith Hume’s Essays and found in them 
what he sought. I'his was the principle of utility, or, as he 
subsequently expressed it with more precision, the doctrine 
that the only test of goodness of moral precepts or legislative 
enactments is their tendency to promote the greatest possible 
happiness of thegreate.st possible number.” I'hese opinions are 
developed in his Principles of Morals and Legislation (pub. in 
1789) and in the Deontology (published posthumously in 1834). 
Philosophically Bentham mak(?s but little advance upon the 
theological utilitarians. liis table of sf)rings of actions shows 
the .same mean-spirited omissions that we notice in his pre- 
dece.ssors ; he measures the quantity of |)leasures by the coarsest 
and most mechanical tests ; and he sets up general pleasure 
as the criterion of moral goodness. It makes no considerable 
difference that he looked for the moral .sanction not to God 
but to the state ; men, in his scheme, are to be induced to obey 
the rules of the common go(xl by legally ordained penalties 
and rewards. He never fat:ed the question how a man is to 
be induced to act morally in cases where these governmental 
sanctions could be evaded or did not exist in the particular 
state in which a man chanced to find himself. These principles 
of Bentham were the inspiration of that most important school 
of practical English thinkers, the Philo.sophic Radicals of the 
early 19th century ; these were the principles on which they 
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relied in those attacks upon legal and political abuses. From 
Bentham the leadership in utilitarianism passed to James 
Mill, who mad(i no characteristic addition to its doctrine, and 
from him to John Stuart Mill. John Mill wrote no elaborate 
treatise on the subject. J3ut he did something better than 
this. His essay Utilitarianism (pub. in 1863) sums up in brief 
and perfect form the essential principles of his doertrine, and 
is a little masterpiece worthy to be set beside Kant’s Metaphysie 
of Morals as an authoritative statement of one of the two main 
forms of modern ethical speculation. Though in its abstract 
statement John Mill’s doctrine may not differ very greatly 
from that of his predecessors, actually there is a vast change. 
To say that pleasure is the moral end is a merely formal state- 
ment ; it makes all the difference what experiences you regard 
as pleasant and which pleasures you regard as the most 
important. Mill belonged to a generation in which the most 
remarkable feature was the growth of sympathy. He puts 
far greater stress than his predecessors upon the sympathetic 
pleasures, and thus quite avoids that appearance of mean 
prudential selfishness that is such a depressing feature in Paley 
and Bentham. Moreover, it is in sympathy that he finds the 
obligation and sanction of morality. Morality,” he says, 
” consists in conscientious shrinking from the violation of 
moral rules ; and the basis of this conscientious sentiment is 
the social feelings of mankind ; the desire to be in unity with 
our fellow-creatur(‘s, which is already a powerful principle in 
human natun*, and happily one of those which tend to become 
stronger from the influences of advancing civilization.” Such 
passages in Mill have their full significance only when wc take 
them in connexion with that rising tide of humanitarian senti- 
ment which made itself felt in all the literature and in all 
the practical activity of his time. The other notable feature 
of John Mill’s doctrine is his distinction of value between 
pleasures : some pleasures, those of the mind, are higher and 
more valuable than others, those of the body. It is commonly 
said that in making this distinction Mill has practically given 
up utilitarianism, because he has applied to pleasure (alleged 
to be the supreme criterion) a further criterion which is not 
pleasure. But the validity of this critici.sm may fairly be 
questioned. Pleasure is nothing objective and objectively 
measurable ; it is simply feeling pleased. The merest pleasure- 
lover may consistently say that he prefers a single glass of 
good champagne to several bottles of cooking-sherry ; the 
slight but delicate experience of the single glass of good wine 
may fairly be regarded as preferable to the more massive but 
coarser experience of the large; quantity of bad wine. So also 
Mill is justified in preferring a scene of Shakespeare or an hour’s 
conversation with a friend to a great mass of lower ple^isure. 
The last writer who, though not a political utilitarian, may be 
regarded as belonging to the school of Mill is Henry Sidgwick, 
w&>se elaborate Methods of Ethics (1874) may be regarded as 
closing this line of thought. His theory is a sort of recon- 
ciliation of utilitarianism with intuitionism, a position which 
he reached by studying Mill in combination with Kant and 
Butler. His reconciliation amounts to this, Uiat the rule of 
conduct is to aim at universal happiness, but that we recognize 
the reasonablcnejss of this rule by an intuition which cannot 
be further explained. 

Even before the appearance of Sidgwick’s book utilitarianism 
had entered upon its third or evolutional phase, in which 
principles borrowed from biological science make their entrance 
into moral philosophy. The main doctrine of evolutional or 
biological ethics is stated with admirable clearness in the 
third chapter of Darwin’s Descent of Man (pub. in 1871). The 
novelty of his twaatment, as he says, consists in the fact tlmt, 
unlike any previous moralist, he approached the subject 
** exclusively from the side of natural history.” Theological 
and political utilitarianism alike had been individualistic. 
But Darw’in shows how the moral sense or conscience may 
be regarded as derived from the social instincts, which are 
common to men and animals. To understand the genesis 
of human morality wc must study the wa) s of sociable animals 


such as horses and monkeys, which give each other assistance 
in trouble, feel mutual affection and sympathy, and experience 
pleasure in doing actions that benefit the society to which they 
belong. Both in animals and in human societies individuals 
of this character, being conducive to social welfare, are en- 
couraged by natural selection : they and tlieir society tend 
to flourish, while unsociable individuals tend to disappear 
and to destroy the society to which they belong. Thus, in 
man, do sentiments of love and mutual sympathy become 
instinctive and, when transmitted by inheritance, innate. 
When man has advanced so far as to be sensitive to the opinions 
of his fellow-men, their approbation and disapprobation rein- 
force the influence of natural selection. When he has reached 
the stage of reflection there arises what wc know as conscience, 
He will approve or disapprove of himself according as his 
conduct has fulfilled the conditions of social welfare. Thus 
the imperious word ought seems merely to imply the conscious- 
ness of a persistent instinct, either innate or partly acquired, 
serving as a guide, though liable to be disobeyed.” 

The most famous of the systematic exponents of evolutional 
utilitarianism is, of course, Herbert Spencer, in whose Data of 
Ethics (1879) the facts of morality are viewed in relation with 
his vast conception of the total process of cosmic evolution. He 
shows how morality can be viewed physically, as evolving from 
an indefinite incoherent homogeneity to a definite, coherent 
heterogeneity ; biologically, as evolving from a less to a more 
complete performance of vital functions, so that the perfectly 
moral man is one whose life is physiologically perfect and there- 
fore perfectly pleasant ; psychologically, as evolving from a 
state in which sensations arc more potent than iclt^as (so tliat the 
future is sacrificed to the present) to a state in which ideas are 
more potent than sensations (so that a grcat(?r but distant 
pleasure is preferrc;d to a less but present pleasure) ; sociologic- 
ally, as evolving from approval of war and warlike sentiments 
to approval of the sentiments appropriate to internationiil peace 
and to an industrial organization of society. The sentiment 
of obligation Spencer regards as essentially transitory ; when a 
man reaches a condition of perfect adjustment, he will always 
do what is right without any sense of being obliged to it. The 
best feature of the Data of Ethics is its anti-ascetic vindication 
of pleasure as man’s natural guide to what is physiologically 
healthy and morally good. For the rest, Spencer’s doctrine is 
valuable more as stimulating to thought by its originality and 
width of view than as offering direct solutions of ethical problems. 
Following up the same line of thought, Leslie Stephen with less 
brilliance but more attention to scientific method has worked 
out in liis Science of Ethics (1882) the conception of morality as a 
function of tlie social organism : while Professor S. Alexander in 
his Moral Order and Progress (pub. in 1889) has applied the prin- 
ciples of natural competition and natural selection to explain the 
struggle of ideals against each other within society : moral evil, 
says Professor Alexander, is in great part a defeated variety of 
moral ideal. There is no doubt that mucli remains still to he 
done in illustrating human morality by the facts and principles 
of biology and natural history. A, Sutherland’s Origin and 
Growth of the Moral Instinct (pub. in 1898) is a capable piece of 
work in this direction. Professor L. T. Hobhouse’s Morals in 
Evolution and Professor Wcstcrmarck’s Origin and Development 
of the Moral Ideas (both published in 1906) deal with the matter 
from the side of anthropology. 

See E. Albee’s History of English Utilitarianism (1902), a com- 
plete and paiustakini; survey. Leslie Stephen's English Utilitarians 
(pub. iu 1900) deals elaborately with Bentham and the Mills, but more 
as social and political reformers than as theoretic moralists. See 
also Ethics. (H. St.) 

UTMAN KHEL, a Pathan tribe who occupy the hills to the 
north of Pesliawar in the North-West Frontier Province of 
India. Their country lies between the Mohmands and the 
Ronizais of Swat, to the west and south-west of the junction of 
the Swat and Panjkora rivers. They claim to be descendants 
of Baba Utman, whp accompanied Mahmud of Ghazni in his 
expedition into India in 997. The Uixnan Khcl are a tall, 
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Stout and fair race, but in their dress and general customs have 
assimilated themselves to the neighbouring peoples of Ikijour. 
They have none of the vices of the Yusaizais. Tlieir country 
is very hilly and difficult, but well cultivated in terraces, lliey 
number some 40,000, and their fighting strength is about 8000 
men. British expeditions were necessary agtiinst them in 1852, 
1878 and 1898. 

UTOPIA, an ideal commonwealth, or an imaginary country 
whose inhabitants are supposed to exist under the most piU’fect 
conditions possible. Hence the terms Utopia and Utopian are 
also used to denote any visionary si'hcme of reform or social 
theory, especially those which fail to recognizi^ delects inherent 
in human nature. The word first ot'curs in Sir Thomas More’s 
Utopia, which was originally published in l-alin under the title 
De Optitno Reipublicae Statu, deque Nova Jnsula Utopia (Louvain, 
1516). It was compounded by More {q^v,) from the Greek ov, 
not, and tottos, a place, meaning therefore a place which luis no 
real existence, an inruiginary country. 

The idea of a Utopia is, cveii in literal lire, far older than More’s 
romance ; it apjH'ars in the Timnnfs of f’lato anti is fully dev'oloped 
ill bis Republic. Tlic idealized description Of S])arta iii Pltttarch’s 
life of Lycurgus belongs to the same claiis of literary Utopias, though 
it professes to be liistoricaL A siniiiur idea also occurs in legends 
of world-wide currency, the best known of tliese being the Greek, 
and the medieval Norse, Celtic and Arab legends which flescril>e 
an earthly Paradise in the Western or Atlantic Ocean (sec Atlantis). 
Few of these survived after the exploration of the Atlantic by 
Columbus, Vasco da (rama and others in the J5ih century ; but in 
literature More’s Utopia set a new fashion. An ideal state of society 
is described in the writings of llohbes, Sir Robert Fllnier and J. J. 
Rousseau. In Bacon’s New Atlantia (1624-29) science is fho key to 
universal happiness; Tomiiiaso Cainpantdla’s Civiias Holis (1623) 
portrays a communistic society, anil is largely inspired by the 
Republic of Plato ; James Harrington's Oceana (1656), which had a 
profound iurtuence upon ])olitical thought in America, is a practical 
treatise rather than a romance, and is founded on the ideas that 
projierty, especially in land, is the basis of political power, and that 
the executive shouUl only be controlled for a short jieriod by the 
same man or men. Bernard de Mandeville’s Fable of the Rees is 
unique in that it describes the downfall of an ideal commonweal tJi. 
Other Ttopias arc the “Voyage en Salcnto ” in Fi^nelon’s TiUmaque 
(1699) ; Ltienne Caliet’s Voyativ en Icarie (1840) ; Bulwer Lyttim’s 
The Cominfi Race (1871); Samuel Butler’s Erewhm (1872) aud 
Erewhon Revisited (1901); Edward Bellamy’s Looking Backward 
(1888) ; William Morris’s News from Nowhere (1890) ; H. G. Wells’s 
Anticipations (1901), A Modern Utopia (1905) and New Worlds for 
Old ( 1 908 ). Many 1 1 topias, such as the Fable of the Bees and Erewhon, 
are designed to satirize existing siwaal conditions as well as to depict 
a more perfect civilization. There arc separate articles on all tlic 
authors mentioned above. A large number of the more recent 
Utopias have been inspired by socialistic or communistic ideals; 
among these may be mentioned Freiland, ein sosiales Zukunftshild 
(1890) and Reise nach T'reiland (1893), liy the Austrian political 
economist Theodor Hertzka (b. Budapest, 1845), which portray an 
imaginary communistic colony in Central Africa. 

UTRECHT, a town of northern Natal, 30 m. by rail E. by N. 
of Newcastle. Pop, (1904) 1315. It is the chief place in a 
district of the same name, originally settled in 1848 by emigrant 
Boers from Natal. They formed an independent community 
and in 1854 obtained, in excliange for a hundred head of cattle, 
formal cession of the territory from Panda, the Zulu king. In 
1858 the district was united with the rt?public of Lydenburg, and 
in i8()0, with Lydenburg, became part of the South African 
Republic. In 1903 it was, with the neighbouring district of 
Vr}'heid, annexed to Natal. The town of Utrecht is built in a 
hollow among the foothills of the Drakensberg. In the neigh- 
bourhood are extensive coal-fields. 

UTRECHT^ the smallest province of Holland, bounded S. by 
Gelderland and South Holland, W. by South Holland, N. by 
North Holland and the Zuider Zee and E. by Gelderland. It 
has an area of 534 sq. m. and a pop. (1905) of 276,543. It 
belongs chiefly to the basin of the Rhine ; the Lower Rhine, 
which skirts its southern border, after sending of! the Crooked 
Rhine at Wijk. becomes the Lek, and the Crooked Rhine in its 
turn, after sending off the Vccht at Utrecht to the Zuider Zee, 
becomes the Old Rhine. The north-eastern portion of the 
province is drained by the Eem, which falls into the Zuider Zee. 
The w’atershcd between the Rhine and the Eem is formed by 
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a plateau of sand and gravel hills which extend from the south* 
cast corner on the Kliine to ZeLst near Utrecht, and also north* 
wards to Huizen on the Zuider Zee. On its western side the 
plateau dwrlines into the clay lands (and in the north-west low 
fen) which characterize the western half of the province. The 
region of sand and gravel is i^overed with bare heaths and 
patches of woods, and the oi'eupalions iif the scanty population 
are chiefly those of buckwheat cultivation and |Kiat-digging, 
as in Drentc. Amersfoort is liere the only town of any size, 
but along the western edge of this tract there is a row of thriv- 
ing villages, namely, Ainerongen, Leersum, Doom, DrielxTgen 
and Zeist. Biinschoten on the Zuider Zee is a fishing village ; 
Vcnendual, on Uie souUi-eastern border, originally a fen-colony, 
is now a market for the bee-keeping industry in the cast. On 
account of the piotunts(|ueness of this part of the province, 
many country houses and villa residences arc found scattered 
about it. 'riie western half of the province is flat and often 
below sea-level. Cattle-rearing and the making of cheese 
(of the Gouda description) and butter are here tlw chief occu- 
pations. Agriculture is practised alung tlu; ( rooked Rhine, 
wheat, barley, beans and peas beiiig tlie chief produt-ls, and 
there Is considerable fruit-farming in the south-west. The 
development of towns, however, ha.s here been restricted by 
the rise of Utrecht, the chief town of the province, as a com- 
mercial centre. A number of small old towns are found along 
the Rhine, the Lek and the Holland Ysel, ,such us Khenen 
(or Reencn), Wyk-liy-Duurstede, Yselstein, Montfoort, Rhcnen 
was once the seat of an independent lordship, though iifter- 
wards joined to the bishopric of Utrecht. 'J'he ancient church 
has a fine tower (1492*- 1531). Wyk-by-DuursU^de, originally 
a Roman settlement, was of some commercial importance as 
early as the 7th and 8th centuries, but decayed owing to Norman 
raids in the 10th century. The ruined castle of the bishops of 
Utrecht still remains, 'hie lordship of Yselstein cun lx; traced 
back to the younger brother of Gysbrccht IV. of Amstcl, who 
bouglit lands and built a castle here before 1279. In the 
beginning of the next century it had grown to the size of a small 
town and was granted civic rights and .surrounded with walls, 
and in the course of the following i^inturies was frequently 
attacked and even devastated. About X377 Ystclstein dt;- 
scended to tlie house of Kgmont, and in 15^1 to the house of 
Orange, and by paying an annual contribution to the United 
Provinces remained an independent barony till 1795. The 
remains of the castle are picturesque. Montfoort owes its 
origin to a cxistle liuilt by the bishop of Rheiieri in 1J70> which 
was frequently Ixrsieged in the J4th and 15th centuries. In 
1833 it was bought by the government, and now serves as a 
reformatory for women. Vreeland on the Vecht has a similar 
origin in the castle built by Bisliop Hendrik of Vianen in 1253--59 
as a protection to the province against tlie lords of AnLstcl. 
The ca.stle was demolished in 1529 when the province came 
under Burgundian rule. The province is travensed by the 
main railway lijK;s, which all converge at Utreclit, and is also 
amply provided witli navigable waterways. 

I’hc province represents the bulk of the territories once 
comjirlsed in the ancient prince-bishopric of the same name, 
he/ Stichl (the see) of Dutch historians, 'i'lie S(;e was founded 
in 722 by St Willibrord, and the diocese thus formed, .saving 
for a short time when it was an arefiliishopric, was subordinate 
to the see of (Cologne. It cov(;red all the northern Netherlands 
between the Sclieldt and the Erris. I’he bishops, in fact, as 
the result of grants of immunities by a succession of Gernuui 
kings, and notably by the Saxon and Franconian emperors, 
gracluiilly hecamt; the temporal rulers of a dominion as great 
as the neighbouring counties and duchies. Bishop Balderic 
(918-76) successfully defended the see against the Nortlimen, 
and received from the emperor Otto L the right to coin money 
and all the land betw(;(.*n the Leek and the Zuider Zee. The 
bishopric w'as weak, however, as compared with the neighbouring 
states, Holland, Gelderland and Braliaiit, from the mere fact 
of its ecclesiastical character. The bishop had no hereditary 
or dynastic interest in his land, and, as a temporal ruler, his 



UTRECHT 


824 

powers were limited by the necessity of having to secure the 
goodwill of the higher clergy, of the nobles and of the cities, and 
also because of his relations to the German king and the pope 
as an ecclesiastical prince of the empire. The middle ages 
were marked by constant wars between the bishops of Utrecht 
and the counts of Holland and Gelderland. The growth of the 
power of Holland, however, under a succession of strong and 
capable rulers led to the bishopric becoming, during the 14th 
century, almost a dependency of the county. The death of 
every bishop was always the signal for violent disputes among 
the neighbouring feudal states, each of them intriguing to 
secure the election of its own candidate ; but, as slated above, 
Brabant and Gelderland had at last to recognize the fact of the 
supremacy of Holland over the sec. In the 15th century this 
supremacy passed to the dukes of Burgundy, and finally, 
in 1527, Bishop Henry of Bavaria sold his temporal rights to 
the emperor Charles V. In 1559 the se(? of Utrecht was by Pope 
Paul IV. raised to the dignity of an archbishopric. At the 
time of the revolt against Spain Utrecht took the Protestant 
side, and was one of the seven provinces which signed the 
Union of Utrecht in 1579. Each of these provinces retained in 
a large measure its sovereign rights and its own laws, privi- 
leges and customs. During the republican period the estates 
of Utrecht consisted of three “ members.” 'J'he chapter of the 
see was secularized, and out of the members of the five colleges 
a certain number, known as the Elected ” {Geeligerden), were 
chosen by the other two “ members ” of the estates. They 
held office for life, and were reckoned as the “ first member ” of 
the estates. The knights formed the ” second member,” the re- 
presentatives being chosen by co-option. The city of Utrecht, 
with the four smaller towns of Amersfoort, Rhecnen, Wijk-by- 
Duurstede and Montfoort, made up the “ third member.” 

(G. E.) 

The later history of the see of Utrecht is of ('onsiderable 
ecclesiastical interest. The last an^bbishop of U trecht , Frederick 
van Schenk van Toutenburg, died in 1580, a few months before 
the suppression of Roman Catholic public worship by William 
of Orange. Two successors were nominated by Spain, l)oth of 
whom were unable from political causes to take possession of 
the see. In 1583 the chapter elected Sasbold Vosmecr, Catholic 
priest at the Hague, vicar-general ; the election was confirmed 
in 1590 by the papal nuncio at Brussels, and in 1602 Vosmeer 
was consecrated at Rome archbishop of Philippi in partibus. 
After Vosmecr's death (1612) Philip Rovenius van Ardcnsul 
was elected by the chapter and confirmed by the pope. In 
1631 he formed the surviving members of the chapters of 
Utrecht and Haarlem into a collegiate body which became 
known as the chapter of Utrecht. Rovenius was succeeded 
as vicar-general in 1651 by Jacob de la Torre, consecrated 
as archbishop of Ephesus. Under his vicariate trouble with 
Rome began, the pope insisting on his right as universal 
bishop to appoint the vicar-general’s coadjutor and successor. 
It was not, however, until the vicariate of Peter Codde, 
consecrated vicar-general with the title of bishop of Sebuste 
in partibus in i66g, that the quarrel came to a head. Codde 
was the nominee of the Dutch secular clergy, and thc.’>e 
had for years past been at violent odds with the Jesuits, the 
champions of the ultramontane principle. The publication of 
an anonymous pamphlet in 1697, entitled ”A Short Memoir 
on the State and Progress of Jansenism in Holland ” {Kori 
gendenkschrijt van den staat en voortf^ang van het Jansenisme 
in Holland)^ gave the latter their opportunity, Codde was 
accused of being its author, and though he successfully refuted 
this charge, he was ultimately deposed for Jansenism (1702), 
his opponent, Theodor de Kock, being appointed in his place. 
The result was a schism which was only temporarily checked 
by the expulsion of de Kock from the country by the states- 
gcneral. Codde himself died in 1710. The Church of Utrecht 
was now without a bishop, and it was believed at Rome that 
the pxoiU^t of revolt would soon perish for want of priests, 
with the constant infiux of regulars, the number 
olwttlfimBHherents had steadily decreased. As a result of 


the publication of the bull Unigenitus by Pope Clement VIT. 
in 1713, however, many French Jansenist priests took refuge 
in Holland, and so kept the church alive. In 1723 the chapter 
of Utrecht, in order to preserve the canonical succession of the 
Dutch clergy, elected Cornelius Steenoven archbishop. He 
was consecrated (15th October 1724) by Dominique Varlet, 
bishop of Babylon in partibus ^ who, having been deposed by the 
pope for Jansenism, had settled in Amsterdam in 1720. The 
pope replied to this by excommunicating all those who had 
taken part in the election and consecration. Undeterred b}* 
this, the chapter, on the death of .Steenoven, elected as arch- 
bishop Cornells Jan Burchman, who was consecrated by the 
bishop of Babylon on the 30th of September 1725. From this 
time onward the Jansenist Church of Holland has continued 
as an independent body, accepting the authority of the gentTal 
councils, up to and including that of Trent, but basing itself on 
the Galilean theory of Episcopacy (<7,w.) and rejecting the 
Vatican council, the infallibility of the pope and the papal 
dogma of the Immaculate Conception. Under Archbishop 
Peter Jan Mcindaerts (d. 1767) two suffragan sees were 
created, that of Haarlem in 1742, that of Deventer in 1757. 
The Church had shrunk considerably since the i8th century, 
but in the first decade of the 20th showed signs of revival as 
a point d'appui for Catholics restive under the yoke of the 
ultramontanism dominant in the Roman Church. With the 
Church of Utrecht the Old Catholic movement in Germany 
at first established close relations, the first German Old Catholic 
bishop, Dr Reinkens, being consecrated by II. Heykamp, 
bishop (# Deventer, in 1873. The Jansenist Church is, however, 
intensely conservative, and viewed with extreme disapproval 
the departures made by the German Old Catholics from Catholic 
tradition, notably in the matter of clerical celibacy. It 
refused, moreover, to recognize the validity of Anglican orders, 
and conseciuently to follow the example of the other Old 
( atholics in establishing intercommunion w'ith the Church of 
England. This attitude towards the English Church was 
accentuated by the consecration, on the 28th of April 1908, of 
Mr Arnold Harris Mathew ^ as bishop of the Old Catholics 
in England by Dr Gerard Gul, Jansenist archbishop of Utrecht. 
The singular offshoot of the Church of Utrecht thus crcatecl 
established its headejuarters in a former Congregational chap(‘l 
(dedicated significantly to the Englishman St Willibrord, the 
first bishop of Utrecht) in River Street, London, N., the minister 
of which Iiad joined the movement with his congregation. In 
1910 i^ishop Mathew claimed that his community numbered 
between 500 and 600, with ten priests, and that he had had 
many inquiries from both Roman (Catholic priests, discontented 
with the Vatican policy, and Anglican clergN*, uneasy about the 
validity of their orders (sec an “ interview ” in the Daily 
Graphic^ September 4, 1910). Mcanwdule, in Holland itself the 
Roman Catholic hierarchy had been restored by Pope Pius IX. in 
1851, with Utrecht as the archiepiscopal see. (W. A. }\) 

Authoritiks. — K. Rurmen, Utrechtschc Jaavhoehcn, Ac., annals 
and documents (3 vols., 1750) ; A. Buchelius, De Episcopis l lira- 
pTtensibus, containing the chronicles of J. de lieka and (x. lieda 
(Utrecht, 1643); J. van d. Water, Groot P/acatiboik dcr StcuU 
Utrecht (3 vols., Utrecht, 1720) ; J. J. de (k-or, Bifdragni tot de 
Grsehied, en Oudheiden der ProxUncie Utrecht (Utrecht, 1861") ; T. van 
Riemsdijk, Geschied, van de Kerspelkerk van St Jacob te Utrecht 
(Leiden, 1882) ; S. Muller, Openbare vcrcamelingen der Gcmeentc 
(■trecht (Utrecht, 1881); V. T. Rlondoel, JJeschrifving der Stad 
(■trecht, dc opvolgiug der Bischoppen (Utrecht, 1757) ; S, Muller, 
Rechtsbronnen dcr Stad (’trecht (2 vols., Utrecht, 1883) ; H. Fruin, 
Geschied. der Staats-Instcliingen in Sederland (the Hague, 1901), 
For the Old Catholic Church see the article “ Jansenistenkirchc,” by 
Dr J. A, Gerth van Wijk, in Herzog-Hauck, Realencyklopadie (3rd 
ed., Leipzig, 1900), pp. 599-606, where further references are given. 

UTRECHT^ a city of Holland, capital of the province of 
Utrecht, on the Crooked Rhine, w'hich here divides into the 

* Bishop Mathew (b. 1855) about the year 1892 claimed and for 
a while assumed the title of earl of Llahdatf (51V), as grandson of 
.\rnoltl Nesbit Mathew (d. 1820), who was said to have been the 
eldest son of the first earl of Llandalf, though neither he nor his 
eldest son ever claimed the title (see O. E. C(oka>mc)), Complete 
Peerage ; corrigenda to vol. v. in vol. viii. p. 450). 
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Old Rhine and the Vecht. Pop. (1905) 114,321. It is an 
important junction station 22 m. by rail S.S.E. of Amsterdam. 
Tramways connect it -with Vrccswyk on the Lek (where arc the 
large locks of the Merwede canal), Amsterdam, and by way of 
De Bilt with Zeist, and thence with Arnhem. It is a picturesque 
and interesting old town with more regular .streets and .shady 
squares and fewer canals than most Dutch towns. It is an 
important fortress, forming the principal point (Tappui of Ihc 
line of defensive inundations called the “ New Holland Water 
Line,” in addition to its position as a railway centre. The 
defences consist of an inner line of works which preserve the 
place against surprise, and of an outlying chain of detached 
forts of fairly modern construction, forming roughly two-thirds 
of a circle of three miles radius. Of these the works facing 
the cast would in war time cover the assembly of troops dcstin(‘d 
to operate outside the Water Line, w’hile those of the north and 
south fronts would be surrounded by inundations and serve 
chiefly to control the sluices. The line of the ancient ramparts, 
demolislied in 1830, is now only marked by the Singcl, or outer 
canal, whii'h surrounds the oldest t)art of the city, with pleasant 
gardens and promenades laid out on the inside. Two canals, the 
Oude and the Nieuw'c (iracht, intersect the town from end to end. 
On the Oude Gracht the roadway and quay arc on different levels, 
the roadway lying over vaults, which open on the quay wall and 
are used as cellars and poor dwelling-houses. On the cast of the 
town is the ]VIali<;baan or Mall, consisting of an ancient triple 
avenue of lime trees, now largely replanted, Utn'cht is the .seat 
of a university, and of a Roman Catholic arehl)ishoprit\ It 
is also the seat of the archbishop of the T)ut(‘h Old Catholic^s. 
1'he Domkerk, dedicated to St ^lartin, the former cathedral 
church of the bishops of Utre(’.ht, is a large Gothic building, 
(Te('.ted in 1254-1267 on the site of the original church founded 
by St Willibrord al)Out 720 and completed by Bishop Adelbold 
aluiut T015. An open sj)ace forming the heart of the square 
in which the church stands sej)arates the solitary wc'stern tower 
(T.Mh century) from the choir and transept, the nave having 
be n blown down by a violent hurricane in 1674 and never 
nlaiilt. The interior (30 ft. wide and 115 ft. high) has been 
i lurnsily fitted up with pews and galleries for Protestant worship, 
so that the effed of its slender ('olumns is spoilt. It contains 
liie monuments of Admiral van Gent (d. 1672) and of Bishoi>s 
Guy of Ilainaut (d. 1317) and George of Kgniont (d. 1550), 
while in the crypt arc presersed the hearts of th(j German 
emperors Conrad JT. (1030) and Henry V. (fT25). 'i’he Roman 
Catholic cathedral of St ( atherinc dates from T524 and has beern 
restored in modern times. Other cluirches of very early founda- 
tion in Utrecht are the Pieterskerk and the Janskerk, Attached 
to the Domkerk by fine old Gothic cloisters is the university, 
•vhich was founded in 1634 and enlarged in 1894. Th(? students 
rjLirnber some 750, and there are fivt; faculties of theology, law, 
medicine, mathematics and s(’ience, and letters. The aula 
(restored in 1879) was originally the chapter-house of the 
(‘iilhedral. Connected with the university are a valuable 
lii)rary, occupying the palace built for Louis Bonaparte, king of 
Holland, in 1807 and containing upwards of 200,000 volumes 
and MSS. ; a museum of natural history ; an ophthalmic 
institute ; physical and chemical laboratories ; a veterinary 
.school ; a botanic garden ; and an observatory. The archi- 
cpiscopal museum (1872) contains examples of all branches 
of sacred art in the Netherlands. In the Museum Kunstliefde 
is a small picture-gallery, chiefly remarkable for .some pictures 
by Jan Scorel (1495-1562) ; the museum of antiquities contains 
a miscellaneous collection. Other buildings of interest are the 
museum of industrial art ; the so-called Popc^s house,” built in 
1517 by Adrian Floriszoon Bocyens, afterwards Pope Adrian VI., 
and a native of Utrecht; the royal mint of Holland; the Fleshcrs’ 
Hall (1637); the home for the aged, occupying a i4th-contury 
mansion ; the town hall (1830) ; and the large ho.spital 
prison and bairacks. The most important industrial establish- 
ments are cigar manufactories, manufactories of chcmic^als and 
earthenware, and brass foundries, and there is also an active 
trade in the agricultural produce of the surrounding country. 


The country round about Utrecht is pretty and plentifully 
studded with country houses, especially on the road to Arnhem. 
Close by, on the north-cast, is the village of De Bill, the 
seat of the Dutch ^leleorological Institute. In this pari.sh wa.s 
formerly situated the famous Benedictine convent of Oostbroek, 
founded in the beginning of the J2th century. I’hc abbey was 
dcmoli.shed in 1850. 'riic manor of Zuileii on the Vecht, four 
miles north-WL’sl of Utrecht, was partly lield in fief from this 
abbey and partly from the bishops of Utreeht. The lords of 
Zuilcn grew very powerful and built a easth' hen* at the end of 
the 13th century. In 1302 tiiis possession passed l)y marriage 
to the influential family of van Horsele, lords of Veere and 
governors of Zeeland. lint on the extinction of that house 
towards the end of the J5th eentiiry the ('astle passed through 
various hands until it came by marriage in i6()5 to the family 
of Baron van 'riiyll van Serooskerke. 'I'lie castle was carefully 
restored in 1752, and is still in exeellrnt pH'servation. Five 
miles east of lUreeht is th(‘ village of Zeist , the seat of a Moravian 
settlement established here in 1746. 'I'here arc also a fine 
castle (1667) and grounds, a .sanatorium h)r children and 
numerous modern villa residences. At Ryzenburg, close by, is 
a Rom.in (‘atholir seminary, founded in ('onnexion with the 
c.stablishrnent of the Roman (atholir liierarrhy in itS53 aiid 
practically serving as an ar(-hiepis(‘0|)id palace. 

Utrecht (f.r. Oude Trecht or Old I'ord, remliTcd in Ujdiii docu- 
ments Vetus Trajecium) is a city of great aiitiqiiity and miu ti Ids- 
foric interc'.sl, especially as ilhislrating the growth of civic lihcrties 
during the middle ages. 'J he place in lioman times and is 

mentioned in the itinerary of Auloninus. Though the name Trnlit 
or Trajecium is almost universally found in old documents and 
on coins, the town was known bv iinotlu'r name among the h'risians 
;ind J'ranks. Bede, writing in llu* htli century, s])eulvs of WiUahur^t 
id rsi oplndutn Wiliorttm, lingua autem (iallica Trajecium vncaiitr. 
That any such peopU^ as the Willtm existed then? is little evideiiee, 
but Wiliaburg (or varia.nts of it) occurs in chronicles as Iat(‘ as the 
r2th century, and it is still ])res(‘rved in the name Wildenburg, 
giv(!n to a Roman camp near tin? rity. 

The earliest, authentic record of the town is lli;».t of tin* Imilding 
of a rha]><'l—ai1ei wards ihslroved l>y the Ijealhen b'risi.'ms — by 
Dagobert 1., king of the l^raidcs, in ()3(); Vmt tlu? inqmrlanre of the 
))lace began when St Willil»rord {(j.v,), the a]K)stle of (he hrivsians, 
trslaldished his see then*. I'his fact deli^rminetl the dcvc'Iopmenl of 
the city. The hisliop’s seat had to lx? forlifi(*d against the incur- 
sions of the heal h<-n I''risians and Northmen, and (he security thus 
attorded attrael“d ]>r»puiatLon till, after tin? destnietiori of its rival 
Dorestad by the Normans in the <dh century, Utrecht bec.amo 
the chief commercial ceiitn? of the northern Netherlands, Bishop 
JJalderic (a.d. oih-(;)70) was lli(jn?al founder of the pro.S]»erity of tht? 
town. On Ids accesskm to the see Ihreclil ]»ad just been sackerl ]>y 
the Northmen. He succeeded in driving (he raiders away, relniiit 
the walls, and during the; fifty-eight year.s of his ej)iseo|)iite the 1r)wn 
grew and )»n»s]>en’d. Its gradual actjuisitiori of civic ri;;hts lollowed 
the same line of rlevelo}>ment .as in lh(? (ii'rman episecqial cilij*s. 
At first the bishop, hohling imnu^diately (»f the J0m])ire, was sii])reme. 
In feudal subordination Idm a royal count. wJio was also Vn^'i 
{advocuins) of tia* cathedral church of St Marlin, Jiad his seat at. 
Utrecht as the chief town of the Gouw {Cau, paf’im) of Ifterlake. In 
tiie nth century a burgrave (e.hatelain, casteltanus), who was an 
episcopal officer, is foiincl exercising jurisdiction in the city as well as 
the Vogt. Bishop Godebald (11221127) granted to the inhabitants 
of Utrecht and of Muirlen, the lud.ghbouring port on the Zuider Zee, 
their first privileges, wldcb were crmtiniied on the 22nd of June 1122 
by the emp< ror flenry V., wfu) died at Utreeht in IJ25. 'i‘h(? extant 

iripicrial charter does not sjiccify what were I hi? municifial ng.lits that 
were conceded, but it is certain that at this time they were very 
limited. The magistrates, the Schout or high bailiff and his assessors, 
t.he Sekepenen {scahitti, Hhetnna), wi.tc nominated by the burgravt? 
from the order of knights. Jn JioO wi? read for tlie first time of 
councillors (consttles, conailiavii, adjuraii) as assessors of the magis- 
trates, but these, who a little lalt-r were kmnvn as the Rand or council, 
were also nominated. 'Hie ijosilion was simjilified when, in 1220, 
Allxirt van Cniyck, the last of the Iv rcflitary burgraves, sold his 
rights to the bishop, 'riiese ecclesiastical princes were chuntlimen 
in little but name, and their desire to be absolute rulers fourui itself 
confronted by the detenTiinatir>n of the burghers to secure, greater 
independence. As the int/i century advanced, the council, repre- 
senting the wealthy and pov criul gild of merchants. Ix gan to take 
a larger .share in the goveninurnt, and to re.strict mc^re iuid more the 
direct exercise of the e?piseoj)al authority, Of the ri.str of the craft 
gilds in Utrecht there is no record. They appear suddenly a.s fully 
developed organized corporations, able to impose their will upon 
bishop and aristocracy. All through the 13th ccniuiy a continual 
struggle went on, but at last the gilds were victorious and were able 
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to secure in the CiiUhhrief of 1304. confirmed by the bishop in 1305, 
a new constitution for the city. According to this, as emended by 
a later Gildebricf of 1347, the existing board of seven Sclicpcncn 
were to retain oliice for life, but the new ones, elected yearly, were 
m future to be chost^n by the Raad either in or outside the gilds. 
The Raad itstdf was to be chosem by the aldermen of the ^Ids. 
Two aldermen, later styled burgomasters, were to preside, the one 
ov(?r the Schepenen, the; other over the Raad, sharing this presidency 
witli two episcopal officials, llic Schout was still to be nominated 
by the bishop from among the knights, but his powers were now 
comparatively insignificant. The two chief aldermen of the gilds, 
with the two episcopal official pnjsidcnts al>ove mentioned, P)getl]cer 
wenj to form tlie supretne government of the city. The victory of 
the democratic principle was entirely new in the Netherlands, 
tliougli it had been anticipated in Florence, and was ])erhaps inspired 
by Italian example. Jn all other cities of the Netherlands the craft 
gilds remained in humble subjection to a council co-opted from a 
limited iiumlxM* of wealthy patrician (aniilies. In Utrecht, however, 
})owcr was lionceforth concc’ntraled in the gilds, which iK-'came not 
only trade but i)olitical associations, which together constituted the 
sovereign community. Jn this government, though the Schepenen 
retained a dignified precedence, all powcjr was practically concen- 
trated in the popularly ehseted Raad, even the estates of the see 
(SHchf) had nothing to siiy in the city.” 

The new liberties, as might be expected, did not tc*nd to improve 
the relations between the town of Utrecht and its ecclesiastical 
sovereign ; and the feud rciaclied its climax (1481-84)10 the “ groote 
vorlag,” or great (|iiarrcl, between (lie citizens and Bishop David, 
the Bastard of Burgundy, who had Ihh'ii foisted upon the unwilling 
chanter by the combined iwessnre of Duke? Philip of Burgundy, his 
liall-brothcr, and the pope. With the aid of John, burgrave of 
Montfoort, wlio had been called in, after the manner of the Italian 
jiodestas, and endowed with supre*iue jiowcr for the defence of the 
town, the Utrechters defeated all the ellorts of their bishop, aided 
by the Hollanders and an aristocratic faction. They only socctimbed 
when the weight of the archduke Ma.ximilian was thrown into the 
scale agaiiLSt them (14^4). IXven then Bishop David was once more 
expelled in 149 r, Tlie last prince-bishop of Utrecht was Henry of 
Bavaria, who was elected, in ISIay r 5J4, in .succession to Philip of 
Burgundy. H(* took the part of the nobles against the burghers, Imt 
Duke (’harles of Gelderland, jealous of the growing power of the 
house of Hab.sburg, intervened, put an end to the strife, and. in 
1527, himself occupied the city. In July of the next year Bishop 
llenry was hack again, having gained possession of the city by 
surprise ; and in the following October he sold his temporal rights 
to tlie emperor (Uiarles V, Utrecht, thus brought into inimediate 
relations with the Spanish Habsburgs, proved no more tolerant of 
(heir rule than of tliat of it.s bishojis, and took a leading part in 
the revolt of the Netherlands. The union of the sev<ni northern 
])roviiTce.s, proclaimed at Utrecht in 1579, laid the foundation of 
Dutch independence (see Netherlands). The city proved indeed 
a refractory member of the new league ; Jinrl, after the death of 
William the Silent, the Utrcchters, jealous of the influence of their 
()ld enemies the Hollanders, refused to recognize the authority of 
the council of state, and elected a stadtholdcrof their own. Inside 
the city the old aristocratic and democratic factions still carried on 
their traditional struggle, complicated now by religdoiis difficulties. 
The Roman Catholics, though .still in the majority in the bishopric, 
had little influence on the politics of the city, where the aristocrats 
inclined to the moderate (libertine) opinions advocated by the 
preacher Hubrecht Duifliuis, while the democrats were organized in 
the new church order introduced by the uncompromising Calvinist 
Petrus Dathenus (d. 1^81). The adliesion of 1 1 trecht to tlie party of 
revolt wiis the work of the aristocratic party, and the critical sfate 
of affairs made it for a while dominant tn the town. The gilds and 
Vmrgher militia were deprivt'd of all voice in the government, and the 
town council became can hereditary body. After the advent of the 
earl of Leicester as governor-general of the Netherlands in 1585, a 
change look j>la.ce. The ultra-Calvinistic .Adolph, count of Nuenar, 
who was ele‘ctc?d stadtholrkT, overthrew the aristocratic goverament 
and v>laced the people in power. The Utrecht er.s, under the leader- 
ship of Cfcrard I’rouninek, otherwise Deventer, vehemently took the 
side of Leicester in hii? quarrel with the estates of Holland, and the 
Kngdish governor-general made the town his headquarters during 
residence in the Netherlands, and took it under r'nglish protection. 
Though heartily disliked in Holland, Leicester made himself so 
popular in Utrecht that the burgher guard even presented him with 
a petition that he would assume the sovereignty. The withdrawal 
of Leicester from the Netherlands was followed by the defeat of 
Deventer and the return of the aristocratic party to power. The 
iasue was decided (October 5, 1558) when the democrats were 
defeated in battle. Deventer wa.s imprisoned and banished, and 
the former Schout, Nicolas van Zuylcn van Sevender, w'as restored 
to office. An attempt of the democratic party to regain pow-cr was 
temporarily .successful (January 10, 1610) ; but the estates appealed 
to the States General, and Maurice of Nassau, whohad beenap^minted 
sjM(i^older on the death of Nuenar, put down the movement with 
aiii|i|jplg hand, and the Utrechters found themselves compelled to 
Trum this time, until the French Revolution, the ancient 


democratic institutions of the city remained nothing but a name » 
the rights of the community were exercised by a municipal aristo- 
cracy, w'ho licld all power in their own hands. The gilds, once 
.supreme, henceforth ceased to have any political importance. .At 
Utrecht the treaty w 4 nch closed the War of the Spanish Succession 
was signed on the 1 1 th of April 1713. (G. E. ) 

Authorities.— Pieter Bondani, Chafierhock der Hertogen van 
Gelderland, <&*£?., orig. documents with notes (1783); Codex diplo- 
maticus NcerlandicuR, tomci. (Utrecht, 1848) — the documents of the 
fir.st part concern the trade of Utrecht ; De Geer van Ouclcgain, 
Het oude Trecht (1875); W, Junghans, 'MJtrecht im Mittelalter ” 
(in Forschungen xur deutsch, Oesch. ix, 513-526); Laurent P. C. van 
Bergh, Handhoek dcr Middel Nederlandsche Geographic (Leiden, 
1852) ; Karl Hegel, Stddte dcr Ccrmaniachen V other im Mittelalter 
(Leipzig, 1891), vol. ii. pp. 291-300. Other works are cited in the 
bibliography to the article on the see and province of Utrecht, above. 

UTRECHT, TREATY OF, the general mime given to the im- 
portant scries of treaties which in 1713 and 1714 concluded the 
great European war of tht^ Spanish Succ‘es.sion and by 

which inter alia England obtained po.ssession of Newfoundland, 
Nova Scotia and Gibraltar. 

Worsted, mainly through the genius of Marlborough, in his 
efforts to secure the whole of the great Spanish monarchy for 
his grandson, Philip, duke of Anjou, Louis XIV. made overtures 
for peace in 1706 and again in 1709. These were rejected, and 
failure also attended the ncgotiaUon.s between France and the 
United Provinces which took place at Gertruydenberg in 1710, 
negotiations only entered upon by the Dutch after they had 
by a treaty with England (October 1709) secured a guarantee 
that they would obtain the coveted barrier of fortresses against 
France. But matters changed greatly during 3710 and 1711. 
In England in August and September 1710, the Tories, the 
l>arty of peace, succeeded the Whijjs, tlie party of war and the 
inheritors of the tradition of William ITT., in the conduct of 
affairs. In the Emjnre in April 1711. the archduke Charles, 
Philip’s rival for the throne of Spain, succeeded liis brot.her 
Joseph 1 . a.s ruler of Austria and became prospective emperor, 
and England and the United Provinces, having waged a long 
and costly war to prevent the union of Iht? crowns of Franco and 
Spain, were equally averse froin seeing Spain and Austria under 
the same ruler. Moreover, the? allies realized at last that it was 
irrifKissible to dislodge Philip from Spmin, and all the peoples were 
groaning under the expenses and the sufferings of the war. 
France and England came to terms, and the preliminaries of 
peace were signed in London in October 1711, their basis being 
a tacit acquiesccncte in the partition of the Spanish monarchy. 

The congress opened at Utrecht on the 29U1 of January 1712, 
the English rcpre.sentatives being Jolm Robinson, bishop of 
Bristol, and Thomas Wentworth, earl of Strafford, Reluctantly 
the United Provinces accepted the preliminaries and sent repre- 
sentatives, but the emperor refused to <io so until he was assured 
that these preliminaries were not binding. This assurance was 
given, and in February the imperial representatives made their 
appearance. As Pliilip was not yet recognized as king, Spain 
did not at first send plenipotentiaries, but the duke of Savoy 
.sent one, and Portugal w as also represented. 

One of the first questions discussed was the nature of the 
guanintees to be given by France and Spain that these crowns 
would be kept separate, and matters did not make much 
progress until after the loth of July 1712. when Philip signed 
a renunciation. Then, England and France having concluded a 
truce, the pace was quickened and the main treaties were signed 
on the nth of April 1713. 

By the treaty between England and France Louis XIV. re- 
cognized the Protestant suci’ession in England and undertook 
to give no further aid to the Stuarts. France ceded to England 
Newfoundland, Nova Scotia or Acadia, the island of St Kitts 
or wSt Christopher, and the Hudson’s Bay Territor>’ (‘^ sinum ct 
fretum dc Hudson, una cum omnibus terris, nuxribus, maritimis, 
fluviis, locisque, in dicto sinu et freto sitis ”), and promised to 
demolish the fortifications of Dunkirk and to ^ up its harbour* 
A commercial treaty signed between the two countries on the 
same day provided that each should allow the other the most 
favoured nation treatment, while each gave up the claim to 
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the indiscriminate seizure of shipping which had been practised 
during the war. 

The treaty between France and the United Provinces was 
mainly concerned with securing the barrier of fortresses. These 
arrangements were somewhat complicated and to a large extent 
provisional, as Austria and Bavaria, two countries which were 
deeply intcresti;d in the fate of the Netherlands, had not yet 
assented to the terms of peac^e. By a commercial treaty con- 
ciuded on the same clay, France gave to the Dutch commercial 
privileges similar to those enjoyed by England. OtluT treaties 
concliKied at the same time were between France and Savoy, 
France and Prussia, and France and I^)rtugal. By the first the 
duke of SaA'oy regained Savoy and Nice, taken from him during 
the war, and France undertook to obtain for him the island of 
Sicily and the title of king. By the sc^cond Prussia sec ured 
some small additions of territory, including part of Geldcrland 
and Neiu'hatel ; in return France definitely and linally obtained 
the principality of Orange. It is interesting to note that as a 
constituent of the Empire Prussia was still fighting against 
France. The treaty between J^Vance and Portugal mainly 
concerned the Portuguese settlements in Brazil, her claim to 
these being recognized by France. 

Other t replies were signed at Utrecht between Spiiin and the 
allies, Jliilip now concluding these as the recognized and lawful 
king of Spain. On the 33th of July 1713 a treaty was signed 
l)etwcen England and Spain, which embodied certain com- 
mercial arrangements previuusl\' made between the two 
('ountri(‘s. Spain cedefl to England (iibraltar and Minorca 
and promised to give up Sicily to Savoy, Slie gave also to 
England the monopoly for thirty years of the lucrative slave 
trade with Siianish America, liitherlo enjoyed by France : 
this was the famous Asiento treaty. Finally, there wa.s an 
article concerning the inhabitants of ('atalonia, who had fought 
braveh' for Charles of Austria, and who had a large claim upon 
the jirotet'tion of England. How(^ver, the jirutection granted 
to them was a mere .sham, and the Catalans were soon the vietims 
of the revenge of Philip of Spain. The peace between S[>ain and 
the L'nited Provinces was signed on the 26th of June but 
the conclusion of the one belw’een Spain and Portugal was 
delayed until the following February. The former was con- 
cerned mainly with commercial matters, Sf)ain giving the United 
Provinces the treatment of a most favoured nation, exc(‘i)t as 
regards .Spanish America. The latter dealt with the frontier 
between the two countries and with the colony of .St Sacrament 
in Uruguay, which was tran.sf<?rred to Spain. 

The treat)' of Utrecht also provided some compensation for 
the emperor ('harles VI. as soon as he .surrendered his claim to 
Spain. It W'as arranged that he should receive Na{)le.s and 
Milan, and also the Spanish Netherlands, henceforward known 
as the Austrian Netherlands. 

But the general pacification was still incomplete, as France 
and the Empire continued the war, albeit somewhat languidly. 
It was not long, however, before ('harles VI. realized how in- 
adequate weTe his forces, unsupported by those of England and 
of Holland, to meet the armies of Franct?, and toward.s the close 
of 1713 he was for the first time seriously inclined to con.sider 
conditions of peace. Accordingly, liis representative. Prince 
Eugene, met the French marshal Villars at Kastatt in November 
1713, and here, after negotiations had been broken ofT and 
again resumed, peace was made on the 7th of March 171.^, 
Charles VI. concluding the treaty without waiting for the assent 
of the different states of the Empire. This consent, however, 
was neccssar\% and a little later the representatives of some of 
the princes of the Empire met those of France at Baden, whercN 
on the 7th of September 1714, the treaty of Baden, the last of 
the treaties included in the general peace of Utrecht, wa.s. signed. 
This dealt entirely with the question of the frontier between 
France and the Empire, which was restored a.s it was before the 
outbreak of the war except that France gained Landau. 

One important matter dealt with at Utrecht remains to be 
mentioned. A second barrier treaty b(ftween England and 
the United Provinces was signed on the 30th of January 1713, 


and a third treaty signed at Antwerp on the 15th of November 
1715 clinched the matter. Seven fortresses were to be garrisoned 
by a total of 35.000 men, three-fifths of the cost being borne 
by the imperial gox ernnient and the remainder by the United 
l^ovinces. 

'I’he treaty of IHrecht is second to none in importance in 
English history. Its provisions were a most potent fat^tor in 
assisting the expansion of I'.ngland’s colonial empire and also 
in the building up of the country’s commensal greatness. In 
the domestic [»olitics of the i8lh century, too, the peace has a 
great and rc(‘iirring importance. Its Btius were bit tcrly tissailed 
by the Whigs, and alt(T the am'ssion of (Icorgc 1. four of its 
Tory authors, Bolingbroke, Oxford, Orntonde atal StnifTord, 
were impeached for (‘i>ncluding it, the charges brought against 
lh(‘m being that th(‘v had corresponded w'ith the (jueeiTs erumties 
atul had l)i‘trayed the honour and int('n st of their own (‘ountry, 
while the abandonnu‘nt of the ( atalans was not forgotten. 

The text of the Iniily of Utnr.lit is puMislieU as the AcMs, 
mhnoiyes et autns p-itVos authruff^furs cnnrrrmntt la haix d'Vtreihi 
(Utrecht, 1714-1715); and by U. W. von K<x:li and Scholl in the 
llistoirc ubvi'iU’C fles traith (ihi 7- 1 S 1 8) . As iar as it concerns the parly 
politics of Kn^hind, there is imah about the is uce in Dean Swill's 
works. S<r also t'. Giraud, La J\i!\ (Paris, 1S.17); E S. 

I.eatlam. P(*htical History of hn(\land f^oj- (1000); A. W. 
Ward in the Caiiihrui^i Modern History, vol. v. and the State 

/ rials lor tin; proceedings against llie impeached Kn^li.sli minisleis. 
Put pi i lwqKs the most vidiial)li' work on tlu' whole peac-e is U. Weber's 
/Vr Friedv von tUvveht, Vcrliandtitvfini mvisihni Kimland, praiik- 
reich, dfifn luiisrr und den (irnryatstfinfm /7/0- /y/ (Gollia, tHot). 

(A. W. H.*) 

UTRERA, a town of snnfhern .Spain, in the province of 
Seville ; on the Arroyo dt* In Antigua, a right-hand tributary 
of the river (luadalquivir, and at the junction of the Stn'ille- 
('adiz and (‘ordova -Utrera railways. Pop. (tooo) 15,138. 
Utrera contains few noteworthy Iniildings, although it is an 
ancient town, still partly .siirround(‘d b>’ rneditAul fortifications, 
'I'he principal church, Santa Maria, is (iothic in style, dates 
from th(‘ iqlh century, and contains some interesting tombs; 
blit it was to a great extent restored in the 171)1 ('cntiir)', Agri- 
(’ullun* and especially stoi'k-fanning are foremost among the 
local industries, which also incliidt* mamifaeliires of leather, 
.soap, oil and spirits. Large nundu rs of hors(?s, sheep and 
fighting laills are br(‘d in the moorlands and marshes whii'h 
extend eastward towards the (iaiidalqnivir, and a fair is held 
yearly in Scptemlier for the sale of live stock and farm produci*. 
Utrera was ocdipied by the Moors in the 8th century, and, 
though retaken i>y St Ferfiinand (1230 52), was not finally 
incorporated in lh(! kingdom of (astile until J3.J0. Jn the 
middle age.s it was notorious as a favourite refuge of brigands 
and outlaws. 

UTTARPARA, a town of British India, in the JFliigli district 
of Bengal, on the river Hugh. Pop. (lyoi) 7036. It is famous 
lor the public library founded and endowed by Jai Krishna 
Mukharji, wliirli is specially rich in books on local lopograpliy. 
There is an aided (villege, and a girls’ sc'hool siipfiortefl by a 
native association, 

UTTOXETER, a markt t l(;wn in the Burton parliamentary 
divi.sion of Staffordshire, England, 35 m. N.E. by K. of Stafford 
by a branch of the Groat Northern railway. Pop, of urban 
district (1901) 5133. It is also served by tlie North Stafford- 
siiire railway. The town lies pleasantly on high ground near 
the river liovc, a western tributary (jf the I'rcnt, here the 
boundary with Derbyshire. There are large works for the 
manufacture of agricultural implements, and brewing and 
brick-making arc carried on. Several agricultural fairs are held 
annually. The church of St Mary has a fine decorated tower 
and spire ; the rest of the fabric dates from 3828. Alleyn’s 
grammar-school was hninded in 1558. In the market-place 
here Dr Johnson stood hallcss in the rain doing voluntary 
jKtnance for disobedience to his father. A ba.s-relief com- 
memorates the incident. The name of the town is locally 
Uxeter, or an approximate pronunciation. At Denstone, 5 m. N. 
of Uttoxeter, is St Chad’s ( oDege, a large middle-cla.ss school for 
boys, founded in connexion with St Nicholas’ College, Lancing. 
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Uttoxeter {W otocheshede, Uitolmhather^ Utcester, Uttoxater) 
was probably not a Koman site, although the termination of the 
name suggests one, and a few remains have been discovered. 
It formed part of the estates of Algar, earl of Mercia ; at the 
time of tlie Domesday Survey it was held by the king ; later it 
passed to the Eerrers family and was included in the honour of 
Tutbury. In the early 12th century Earl Robert de Ferrers 
constituted Uttoxeter a free borough, and granted to the 
inhabitants freedom from all tolls, tonnage, poundage and 
other exactions. These privileges were confirmed and amplified 
by a charter, dated August 15, 1251, from William de Ferrers, 
earl of Derby. Uttoxeter, with the rest of the honour of Tut- 
bury, escheated to the Crown in 1266 owing to the complicity of 
Robert Ferrers in the barons^ rebellion ; it was regranted to 
Edmund Crouchback, ancestor of the dukes of Lancaster, under 
whom it became part of the duchy of Lancaster, from which it 
was not severed until 1625. The Wednesday market, which 
is still held, was granted by Henry III. to William Ftjrrers, earl 
of Derby, together with a fair to be held on the feast of the 
Nativity of the Blessed Virgin (September 8), which was kept 
up in the 18th century. In 1308 Thomas, earl of Lancaster, 
obtained the grant of a fair on the vigil, day and morrow of 
St Mary Magdalene. In Leland\s time the men of the town 
used grazing ’’ in the “ wonderful pastures upon Dove,’* and in 
the 17th and i8th centuries the market was the greatest in that 
part of England for cattle and provisions ; in the 18th century 
it furnished cheeses to many London cheesemongers. In 1648, 
on the defeat of the invading Scottish army under the marquis of 
Hamilton by Cromwell, its leader was captured here by Lambert. 

UXBRIDGE, a market town in the Uxbridge parliamentary 
division of Middlesex, England, 18 m. W. by N. of St Paul’s 
Cathedral, London, on the river Colne, and on branches of the 
Great Western and Metropolitan railways. Pop. of urban 
district (1901), 8585. There arc breweries, foundries and 
engineering works, and a consid(Table traflic is carried on by 
means of the Grand Junction Canal. The town, which is con- 
nected by electric tramway with Hammersmith, London, lias 
extended considerably in modern times as a residential centre. 
The church of St Margaret is Perpendicular, and retains a fine 
font in that style, and several ancient monuments. 

Uxbridge is an ancient l)orough, staled to have been one of 
those originated by Alfred the Great, but it is not mentioned in 
Domesday. Here negotiations were begun, on the 30th of 
January 1645, between the commissioners of Charles 1. and the 
parliament, but were broken off on the 22nd of February. A 
part of the “ Treaty House,” in which they were carried on, 
remains. In 1647 ^ 1 '® parliamentary forces had for some time 
their headquarters in the town. It remained a garrison towm 
until 1689, It obtained the grant of a market from Henry II. 

UXMAL, a deserted city of the Mayas in the state of Yucatan, 
Mexico, 20 m. W. of Tikul, a station on the railway between 
Merida and Valladolid. The ruins stand on a wooded plain, 
and cover an area of a little more than half a mile square, 
although fragments arc found over a much larger space. Uxmal 
is the largest and most important of the deserted cities of 
Yucatan , and .shows some of the finest specimens of Maya archi- 
tecture. The climate is much drier than that of Chiapas, and 
the structures are in a better state of preservation than those 
of Palcnque, but the rank vegetation and the decay of the 
wooden lintels over the doorways have broken dowm many of 
the walls. Uxmal was inhabited for some time after the 
Spanish conquest, but perhaps only by a remnant of a popu- 
lation once much larger. The neighbourhood is now very 
unhealthy, and it may be presumed that the process of depopula- 
tion, caused by increasingly unhealthy conditions and diminish- 
ing sources of food supply, was gradual. ThcTC are no streams 
near the ruins, and the water-supply w’as derived from cisterns 
and from a few pools now filled with soil and vegetation. A 
rather soft limestone was used in the buildings, but the locality 
of the quarries has not been discovered. The walls are com- 
monly about 3 ft. thick, in some cases much thicker, and the 
stones were set in a whitish mortar. Stone implements were 
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used. The outer surfaces of the walls are usually divided by 
a horizontal moulding into two unequal zones, the lower one 
plain with a band of sculptured ornaments at the base, and the 
upper elaborately sculptured. The interior walls were gener- 
ally plastered and rarely ornamented. There are no windows, 
but large doorw^ays. The jambs were of dressed stone, usually 
plain, and the longer lintels were of zapote wood; some of 
them, where protected from the weather, are still to be seen, 
sometimes covered with inscriptions. The buildings are 
rectangular in shape, long and narrow, divided usually into two 
ranges of rooms. 'I'hey arc generally arranged in groups of 
four, enclosing a quadrangular court, and sometimes singly on 
massive eminences. The interiors arc cut up into numerous 
small rooms by transverse partitions, while numerous beam- 
holes and dumb-sheaves indicate other divisions. I'lie rooms 
are covered by acutely pointed vaults, the stones forming the 
sides of the vault being bevelled to the angle, and the apex being 
covered by capstones covering spaces of one to two feet. The 
spaces between the vaults are filled with solid masonry, and 
above all is the roof covering, also of masonry, which is some- 
times surmounted with an ornamental roof-comb. The build- 
ings stand upon raised terraces, or upon truncated pyramids, 
approached by broad stairways, usually of cut stone. 

Tlicre arc five principal buildings or groups— the Temple of the 
Magician. Nunnery Quadrangle, House of the Turtles, House of the 
Pigeons and Governor’s Paiace. There are otlicr structures and 
grou])s, smaller and more dilapidated. One of them, standing 
immediately S. of the NunneTy, consists of two parallel walls only ; 
it is Msiially described as the ball-court, or gymnasium, a structure 
common to most Maya cities. 'J'he Temple of the Magician crowns 
an unusually sleep pyramid 240 x 180 ft. at the base and 80 ft. high. 
It has three rooms, and a smaller temple is built against the upper 
western side of the pyramid. A broad steep stairway ascends to the 
summit platform on the E.,and a narrower stairway to the lower 
temple on the W. The west front is fdled with remarkable figures 
and designs, including the lattice work common in Uxmal. The 
Nunnery QuadrangU? consists of four large rectangular independent 
buildings, enclosing a (]uadrangular court, the whole occupying a 
terrace over ;^oo ft. square at the base and upwards of 15 ft. above 
the lt*vel of llie plain. The buildings resemble each other in the 
arrangement of their rooms, and their elaborately ornamtmted 
fa<;ades face inwards ujuni the court. The division of the Iniildings 
into numerous small rooms is understood to signify that they w’ere 
used as communal halulations, possibly of priestly orders. The 
(tovernor’s Palace, standing upon a triple terrace S. of the Nunnery, 
IS. according toW. H. Holmes, “ the most important single structure 
of its class in Yucatan, and for that matter in America.” It is 
320 (l. long, 40 ft. wide and 2; or 26 ft. high, divided into a long 
central and two end .sectioue, separated by recesses and two trans- 
verse archways about 25 ft. long, 10 ft. wide and 20 ft. high. These 
archways w’efe .subsequently blocked, and may have been intended 
originally as portals to a quadrangle which was never built. The 
upper zone of the exterior walls is about 10 ft. wide, exclusive of the 
mouldings and ornamental frieze, and its total length of 720 ft. is 
crowded with sculptures, in which there are three principal motives 
— the mask, the fret and the lattice. The projecting snouts in the 
line of masks forming the upper jiart of this zone are a peciilitir 
feature of Uxmal ornamentation. The House of tlie Turtles is a 
comparatis'ely small structure near the N.W. corner of the Governor's 
Palace. Tt has the same features found in the other structures 
except for a line of sculjilured turtles on the mouldings of the frieze. 
Immediately S.W. of the Governor's Palace is a huge truncated 
pyramid. 260x300 ft. at the base and 60 to 70 ft. high. Beyond 
tliis IS another large quadrangular group known as the House of the 
Pigeons, It resembles the Nunnery Quadrangle, except that the 
northern budding carries a peculiar roof comb of colossal size, 
running its entire length and rising to a height of about 16 ft. The 
base of this comb is 4 ft . high, capped by a moulding and perforated by 
over 50 openings. Above tliis the conib is divided into nine sections 
ri.sing by large steps to the apex, each pierced by 30 or more openings, 
like an immense dovecote. Pro] ecting stones suggest that they were 
built to carry statues or figures like the roof combs of Palcnque. 

UZ, JOHANH PETER (1720-1796), German poet, was born at 
Ansbach on the 3rd of October 1720. He studied law, i739-43> 
at the university of Halle, where he associated with the poets 
Johann Ludwig" Gleim and Johann Nikolaus Gotz (^.v.), 
and in conjunction with the latter translated the odes of Ana- 
creon (1746). In 1748 Uz was appointed unpaid secretary 
to the Justizcollegium, an office he held for twelve years ; in 1763 
he became assessor to the imperial court of justice at Nurem- 
berg, in 1790 was made a judge and, on the annexation of 
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Ansbach to Prussia (2nd of December 1791), entered the Prussian 
judicial service, and died, shortly alter his appointment as 
LandricMer , at Ansbach on the 12th of May 1796. Uz wrote 
a number of graceful lyrics in Gleim’s style, and some patriotic 
odes ; he is the typical representative of the rococo period in 
German poetry. In 1749 the first collection of his Lyrist he 
Gedichte was anonymously published. He also wrote, in 
alexandrines, Der Sieg des Liebesgoites (1753), a close imitation 
of Alexander Pope’s Rape of the Lock, and a didactic poem, 
Versuch uber die Kunst stets frbhikh zu sein (1760). 

A complete edition of Uz's works — Siimtliche Poctiachc IW'rhe — 
was published at Leipzip, 1768 ; a new edition (Vienna, l^i04), whitli 
lias been often reprinted. A critical edition was ])ublished bv A. 
Sauer in 1890. See Henriette Feuerbach, und Cronegk (i860). 
Urii^fe von Uz an einen Freund uus den Janren 77^, '•-ay (published 
by A. Hennebergcr (1866) and K. Petzet. yoArtwn Peter Uz (Ansbach, 
1896). 

UZ. The “ land of Uz ” pw) is best known as the 
scene of the story of Job. Its precise location is a matter of 
uncertainty, opinion being divided between a position N. of 
Palestine (“Aram Naharaim ”) and one to the S.E., in the 
neighbourhood of Edom. In favour of the former are the refer- 
ences in Gen. x. 23, xxii. 2 t, the inclusion of Job among “ the 
children of the East,” the pos.sibility that Bildad the Shuhile 
(cf. Gen. XXV. 2, 6) belonged to the Subu, a people living on the 
right bank of the Euphratc.s, and the description of Elihu as a 
Buzile (xxxii. 2). Whether the name Uz is founcl or not in 
the cuneiform inscriptions is disputed. In favour of the S.E. 
position we have the description of Elihu as of the family 
of Ram * which (i (!hron. ii.) was a distinctly southern people, 
the fact that Eliphaz was a Tcmanite {i,e. he came from Edom, 
cf. Gen. XXX vi. 4) and the references in Gen. xxxvi. 28 and Lam. 
iv. 21. The mention of Uz in Jer. xxv. 20 is probably a gloss. 
While Edom and Uz arc not to be identified, the traditional I 
association of “ wisdom ” with Edom may incline us to place 
the Uz of Job in its neighbourhood rather than in that of 
the Euphrates. The tradition which places Job’s home in 
Hauran has no value?. It is worth noting that the Septuagint 
forms from Uz the adjective Awnr/5, which points to a pro- 
nunciation .4 w.? « Arabic Autff the name of a god whose w'orship 
was widely spread and might therefore be readily borne b> 
tribes or attached to districts in sev(?ral regions. 

vzts, a town of southern France, capital of an arrondisse- 
ment in the department of Card, finely situated on an eminence 
above the Alzon, 16 m. N. by E. of Nimes by road. Pop. (1906) 
4008. Uzes, the seat of an episcopal see from the 5th century 
to 1790, has a cathedral almost destroyed by the Protestants 
during the religious wars and rebuilt in the 17th and 38th 
centuries, but still flanked by a round tow'er of five storeys 
lighted by arched openings and dating from the 12th century. 
The Duche, a chateau of powerful lords, at first viscounts, and 
in 1565 dukes, of Uz^s, pre.serves a donjon originally of the 
12th century ; the main building, flanked by a (iothic chapel, 
is Renaissance in style. The most ancient structure in the 
town is a crypt beneath a private house, attributed Lo the early 
centuries of the Christian era. The sub-prefecture and the 
tribunal of first instance occupy the old bishop’s palace (i7lh 
century). There is a .statue of Admiral Brueys (1753-1798), 
a native of the town. Uz6s has a communal college for boys, 
and carries on the manufacture of silk, bricks and fireproof 
earthenware, and liquorice, and trade in the truffles for which 
the district is noted. 

UZHITSE (also written Uzice and Ushitsa), the capital of 
the Uzhitsc department of Servia. As implied by its name, 
which may be translated “ the narrow places,” Uzhitse is liuilt 
in a narrow and lonely glen amongst the .south-western moun- 
* Perhaps a mistake or an abbreviation for Aram. 


tains, 1385 ft. above the sea. The surrounding heights, though 
rugged and barren, produce some of the finest Servian tobacco. 
Weaving is taught in the girls’ .school, and fairs arc held for the 
sale of farm produce ; but the absonire of a railwu)* and the 
badness of the roads retard commerce. Uzhitse possesses a 
court of first instance and a prefecture. Despite the prevailing 
poverty, it has also a real-school with good buildings, founded 
in 1 865/ attended by about 300 pupils in 1900. liie houses 

in Uzhitse are quite unlike those of mori* prosperous Servian 
towns, being tall, narrow .structures of limber, frequently 
blackened by the damp. Pop. (1900) about 7000. 

Earl}' in the 13th century Uzhitse was the .seat of St Sava, 
the first archbishop, and the patron saint of Servia. The 
archbishopric was soon removed to Ipek, in Old Servia ; but 
after the Turkish garrison had been expelled in 1862 the city 
became once more the head of a diocese. At Arilyc, 33 m. 
E.S.E., there is a 13th-century church, dedicated to St Aril, 
who, aircording lo tradition, was martyred in the gth century 
by unconverted Serbs. On the Bosnian frontier, 15 m, W. by 
N., are the mineral .springs of Bayina Bushta {i,e. “ Ihe Garden 
Bath ”), with Rucha monastery close by ; and in the neigh- 
bourhood is Dobrinye, the home of the Obrenovich family, with 
a church built by Milo.sh Obrenovich, called “ the Liljcrator 
of Servia” (1818-1839). 

UZZIAH (Ileb. for “ Yahfweh] is |my| strength”), more 
correctly Azariah (Hebrew for “Yah|weh| helps”), son of 
Amaziah, grandson of Joash 1 ., and king of Judah (2 Kings 
xiv. 22, XV. j-y). Of his long reign of fifty-two years little is 
recorded. He reiaivcred Elath at the head of the Aelanitic 
Gulf, evidently in the course of a successful canifxiign against 
Edom (apo.ssilili? relerencc in Jsa. xvi. 1); we read further in 
2 (*hron, xxvi. of great wars against Philistines, Arabians and 
Mi'uniin, of building operations in jiTusalem (probably after 
the attack by Joasli), and of po)itii:al and social reforms. 
The prosperity which Judah (?n joyed during this period (inidille 
of 8th century) is illustrated by the writings of Amos and by the 
earliest prophecies of Isaiah (e,g. ii. 6 sqij). In his old age 
Uzziah was a leper (2 Kings xv. 5), and the later liistory (2 (!hron. 
xxvi. 16 ,sqcj.) regar(li‘d tin's as a punishment for a ritual fault 
of which the king was guilt)'; whilst Jose[)liiJs (Ant, ix. jo. 4) 
records tiu; tradition that on the occasion of his transgression 
the land was .shaken by the terrible earthcjuake to which Arnos 
i. I and /ecli. xiv. 5 refer. During IJz/iah’s seclusion his son 
Jotham act{?(l as regent. 'J'he growing power of J udah, however, 
aroused the jealousy of Lsrael, which, alter the death of f(?ro- 
boam (2), hud fallen on (?vil days (see Mknamkm). (olham’s 
victory over Ammon (2 Chron. xxvii, 5) could only inenrase the 
hostility, and preparations were made by Israel lor an alliance 
with Damascus which culminated in an attack uj)on Judali in 
the time of Jothum’s son, Ahaz (r/.v). 

The identification (Sclinuler, McCairdy, (tx.) of Azaraili witii 
.Azriyau of Ja’udi, the lieatl of a North Syrian eonfed»‘r.itioii at 
Hamath (Hamah) overcome hy 7 'iglath-Pileser IV, (7.^8 nx’.), 
conllicts with the chronological evidence, with what is kiunvn 
of Uzziah'.s life and policy, and with the historical situations 
rejiivsented in the ihbhcal narratives (see Winckler. Alttey,t. 
Forschungen [iK9H- k 1-23; S, A. Cook, lincy. liib. col. 5244; 
Whitehouse, Diet, Pih, iv. p, 844 seq. ; id. Isaiah, p. 9 ’.seq. ; 
Skinner, Rings, p. 359). On the other hand, the interrelation of 
events in Palestine and Syria during this period combine willi the 
sudden prominence of Judah (under Uzziah) and the subsequent 
anti'Judaean and anti -Assyrian coalition (against Ahaz) to suu'est 
that Uzziah hacl been supported by Assyria (cf. Wiuckler, 
Keilinschr. «. d. Alte'Tcst., 3rd ed., p. 2O2). In fact, since the 
Biblical evidence is admittedly incompjete, and to a certain extent 
insecure, the (juestion of the identification of Azariali of Jinlah and 
Azriyaii of Ja'iidi may !)e reopened. See M. M. Haydn, /ourn, 0/ 
Bihi.JM., xxviii.(igu9).pp i«2-*yg.a-ud artt.jivws, §§ 13 (l)<!gi:iuing), 
15 ; Palestine, Old Test. Hist. (S. A. C.) 
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V 'J'his lettcT was originally, like Y, only one of the earlier 
forms of the letter LI. According to Klorio (1611) V Is 
“ sometimes a vowel, and sometimes a coasonant.’* In 
modern times attempts have been made to assign to it 
the consonantal value of U, but in English another symbol W is 
used for this, while V has received the value of the voiced form of 
F, which itself had originally a sound resembling the English W (sec 
under F). V is therefore a voiced labio-dental spirant, the breath 
escaping through a very narrow slit between the lower lip and 
the upper teeth. In German, however, V is used with the same 
value as F, while W takes the value that V has in English. 
Apart from somc^ southern dialect forms which liave found 
their way into the literary language, as vai (for fat or wine^jat 
which still survives in the English liible) and vixen the feminine 
of juXy all the words in English which begin with V arc of foreign, 
and most of Latin origin. In the middle of words Ixjtweci* 
vowels / was originally regularly voiec^d : lives : wijt , 

wives^ &c. The Latin V, however, was not a labio-dental spirant 
like the English v, but a bi-labial semivowel lik(? the English Wy 
as is clcjar from the testimony of Quintilian and of later gram- 
marians. I'liis quality has remained to it in southern Italy, 
in Spain and Gascony. In Northern French and in Italian 
it has become the labio-dentel v, and from French English 
has adopted this value for it. Early borrowings like wine 
(I-atin vinuiu)y wall (Latin vallum), retain the w sound and 
are therefore spelt with w. In the English dialects of Kent, | 
Essex and Norfolk there is a common change of v to w, but j 
Ellis says {English Pronuncialinny V, pp. 132, 229) that 
though he has made dilig(int search he has never been able to 
hear th(^ v for w which is so characteristic of Sam and Tony 
Weller in the Pickwick Papers, it is, however, illustrated in 
Pegge’s Anecdotes of the English Language (1803) and confirmed 
by the editor of the 3rd edition (1844), pp. 65-66. The 
history of V as the Latin numeral for 5 is uncertain. An old 
theory is that it rcpre.sents the hand, while X«jo is the two 
hands with the finger tips touching. This was adopted by 
Mommsen {llermesy xxii. 598). The Etruscan used the same V’ 
.symbol inverted. V with a horizontal line above it w'as used 
for 5000, (P. Gi.) 

VAAL, a river of South Africa, chief affluent of the Orange 
{q.v,). It rises at an elevation of over 5000 ft. above the sea on 
the slopes of the Klipstapel, in the Drakensberg mountains, 
Ermclo district of the 'Iransvaal, and about 170 m. in a direct 
line west of Delagoa Lay. It flows in a general S.W. direction, 
with a markedly winding course, across the plateau of inner 
South Africa, joining the Orange in 29° 3' S., 23° 36' E. The 
river valley is about 500 m. long, the length of the river being 
some 750 m. 

Thv first considerable tributary is the Klip (80 m. lon^), which 
rises in the Draken's Berg (the hill which gives its name to the 
range) and flows N.W., its junction with the Vaal being in 27® S., 
0' K., 12 m. S.W. of Standerton. h>om tliis point to the 
<?asterti fronticT of tlu' Cape th<^ Vaal forms tlie boundary betwt^en 
the Orange Free Shite and the Transvaal. The river is usually 
shallow and is fordable at many places, known as drifts. Ihit 
aftcT the heavy summer rains the stream attains a depth of 30 or 
mon^ feet. At such times the banks, which ar(^ lined with willows 
and in places veu y steep, are inundated. As a rule little water is 
iidd(;fl to the Vaal by its tributaries. Of these, the Wilgc (u>o m.), 
which also rises on tin* inner slopes of the Drakensberg, flows first 
S.W., then N.W. across the eastern part of Orange Free State an<l 
joins the Vaal ()t> m. below the Klip coniluence. Lower down the 
river receives from the south the Hhenoster, Valsch, Vet and other 
streams wliich drain the northern part of the Orange KrcH* St;ile, 
On the north th(' basin of the Vaal is contracted by the Witw’atcrs- 
rand and Magaliesherg range, and its tributaries are few and, save 
in the case of the Harts river, short. The Klip, not to Ik? con- 
founded with the southern Kli]) already described, rises on the 
south side of the Witwatersrand about 13 m. W. of Johannesburg, 
is joined by several small streams, and after a S.E. course of 70 m. 

the Vaal 2 m. E. of Vcrccniging. The Klip is of importance 
4 ^^i«j|tiipl>ly of water to many of the Black Reel gold mines. The 


Mooi rises in the Witwatersrand west of the Klip and, after running 
almost due S. 75 m., unites with the main stn.am about 90 m. 
btjlow Vereeniging. Jt gets its name Mooi (Beautiful) on account of 
the picturesqueness of itwS banks. Some of its sources arc at Wondcr- 
fontein, where they issue from stalactite caves. The Harts river 
(200 m.) rises on the S.W. slopes of the Witwatersrand and flowing 
S. by W. unites witli the Vaal about 05 m. above the confluence of 
that stream with the Orange, 'fhe volume of water in the Harts is 
often very slight, but that part of the county, the (eastern divi.sioii 
of Gri(|ualand West, in which the Vaal receives its last tributaries 
and itself joins the Orange, is the best watered of any of the inland 
districts of the Cape. The Vaal here flows in a wide rocky channel, 
with banks 30 ft. high, through an alluvial plain rendt.Tcd famous 
in 1807- 70 by the discovery of diamonds in the lied of the rivtT and 
along its hunks. Th(? diamonds are v;ash(?(l out by the water and 
found amid debris of all kinds, frecjU(*ntly embedrh?d in immense 
boulders. The? la.st affluent of the Vaal, the Jtiet river, ristfs in the 
Ikyers Bergen S.K. of Reddersburg and flows N.W, 200 m. through 
Orange Free Stale, being joined, a mile or two within the ('ape 
frontier, by the Modder river (375 m.), which ri.ses in the same 
district as the*. Riet but takes a more northerly course. The united 
Jtiet-Modder joins the Vaal 18 m. above the Orange confluence. 

'riie name Viial is a partial translation by the Dutch settlers of 
the Hottentot name of the river — Kai (iariep, properly Garib 
(yellow water), in nderence to the clayey colour of the stream. The 
'J ransvaal is so named because^ the first white immigrants reached 
the country from the south by crossing the Vaal. 

VAALPENS (dusty-bcllies), a little-known nomadic people of 
South Africa, who survive in small groups in the Zoutpansberg 
and Waterberg districts of the Transvaal, especially along the 
Magalakwanc river. They are akin to the Bushmen (q.v.). 
In 1905 th(ur total number was estimated by the Tran.sva^ 
military authorities at “ a few hundreds.*' 'I'hc Vaalpcns 
were so called by iht) Bocirs from the dusty look of their bodies, 
due, it is said, to their habit of crawling along the ground w'hen 
stalking game. But their true colour is black. In h(‘ight the 
men average about 4 ft., i.e. somewhat less than the shortest 
Bu.shmen. Socially the Vaalpcns occupy nearly as low a 
position as even the Fuegians or the extinct I’asmanian.s, 
They were nearly exterminated by the Aman'dcbele, a tribe 
of Zulu stock which entered the Transvaal about the beginning 
of the 19th (‘cntury. The Vatdpcns, who live entirely by- 
hunting and trapping game, dwell in holes, caves or rock- 
shelters. They wear (‘iipcs of skins, and procure the few 
implements they need in e.xohange for skins, ivory or ostrich 
feathers. I’hcy Jorm family groups of thirty or "forty under 
a chief or patriarch, whose functions arc purely domestic, as 
must be the case where there are no arts or indu.stries, nothing 
but a knowledge; of hunting and of fire with which to cook 
their meals. Their speech appears to he so full of clicks as 
to be incapable of expression by any clear phonetic system. 
Hence it is impossible to say whetlier the Vaalpcns possess 
any folklore or other oral literature analogous to that of the 
Bushmen. 

VACARESCU, the name, according to tradition, of one of th(‘ 
oldest noble families in Walachia. Its mythical founder is 
said to have been a certain Kukenus, of Spanish origin, settled 
in Transylvania as lord over P^ogaras. Others connect the 
family with Ugrin, count of Fogaras. The first member of 
historical importance w^as lanache (b. 1654), the grand 
treasurer of Walachia, who was killed with his master, Prince 
Branoovan, in Con.stantinople, 1714. His grandson through 
his son Stephan, also called lanache (or “ Eiiakitza the Ban,” 
1730-1796), starts a line of Rumanian scholars and poets ; 
he was the author of the first known Rumanian grammar in 
the vernacular, printed in 1787. While in exile in Nicopolis 
he wrote the contemporary history of the Turkish empire in 
two volumes (1740-1799). He was also the first to attempt 
Rumanian versification. Greater as a poet is his son Alec i 
(Alexander), who died as a prisoner in Constantinople in 1798, 
In 1796 a collection of his poems appeared in Rumania. His 
brother Nikolaes (d. 1830) also wTOte some poems, but they 
remained in MS. until i860, when they were published. By 
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far the greatest member of the Vacarescu family in the male 
line was lancu (1786-1863), the son of Alexander. He received 
an excellent education not only in Greek but also in German 
and French, and was well versed in the literature of the West. 
An ardent patriot, he sided with the national movement in 
1821, and assisted in establishing the Rumanian theatre, trans- 
lating many books and plays from German and French into 
Rumanian, notably the Btitannicus of Corneille, a literary event 
of no small importance at the lime. He inaugurated modern 
Rumanian poetry. In 1830 appeared his first volume of verse. 
He died in 1863. A niece of Alexander is the gifted writer 
Elena Vacare.scu (Helene Vacaresco), who inherited the poetical 
talent of her family and has enriched Rumanian literature with 
her Bard of the Diwhoviiza, and other i)oems and novels in 
Rumanian and in French. (M. (;.) 

VACARIUS (1120-1200?), Italian civilian and canonist, the 
first known teacher of Roman law in England, was doubtless 
of the school of Bologna, though of a later generation than 
the hearers of irnerius. He w'as brought to Canterbury, 
possibl)' by Bccket, together with a supply of books upon the 
civil law, to act as counsel (causidicus) to Archbishop Theobald 
in his struggle, which ended successfully in 1146, to obtain the 
transfer of the Icgateship from the bishop of Winchester to 
himself. We next hear of Vacariiis as lecturing at Oxford, in 
1149, “ crowds of rich and poor,” and its preparing, for the 

use of th(? latter, a compendium, in nine books, of the Digest 
and Code of Justinian, “ sufficient,” it w'as said, “ if thoroughly 
mastered, to solve all legal que.stions commonly debated in the 
S('huols.” It became a leading text-book in the nascent univer- 
sity, and its popular description as the Liher pauperum gave 
rise to the nickname pauperistae applicul to Oxford .students 
of law. Nearly complete MSS. of this work arc .still in existence, 
notably in the cathedral librarie.s at Worcester and Prague and 
in the town library at Bruges. Fragments of it are also pre- 
served in the Bodleian and in .several college* libraries at Oxford. 

The new learning was not destined to make its way without 
opposition. King Stephen silenced Vacarius, and ordered the 
destruction of the books of civil and canon law whicli bad been 
imported by Theobald. The edict to this effect .seems, however, 
not to have been in force after the death of its royal author in 
1154 (“ CO magis virlus lcgi.s invaluit quo cam amplius nitebatur 
impietas infirmare,” Joh. Sarisburiensis). There, is ample evi- 
dence that the civil law was soon onc’e more a favourite study 
at Oxford, where wc learn that, in 1190, two students from 
Friesland were wont to divide between them the hours of the 
night for the purpose of making a copy of the Liber pauperum. 
Whether or no Vacarius ever resumed his Oxford lectures after 
their interruption by Stephen we arc not informed. In any 
case he was soon called off to practiail work, as legal advi.ser 
and ecclesiastical judge in the northern province, by his old 
friend and colleague at Canterbury, Roger de Pont rF.vcque, 
after the promotion of the latter, in the year of Stephen’s death, 
to the archbishopric of York. Thenceforth the name of 
” magistcr Vacarius ” is of very frequent occurrence, in papal 
letters and the chronicles of the period, as acting in these 
capacities. He was rewarded with a prebend in the collegiate 
church of secular canons at Southwell, half of which he was 
ailow'ed in 1191 to cede to his “ nephew ” Reginald. He is last 
heard of in 1198, a.s commissioned, together with the prior of 
Thurgarton, by Pope Innocent 111, to carry into execution, 
m the north of England, a letter with reference to the eru.sade. 
It is doubtless to the .second half of the life of Vacarius that the 
composition mu.st he attributed of two works the MS. of which, 
formerly the property of the Cistercian Abbey of Biddleston, 
is now in the Cambridge University library. One of these, 
Stimma de assumpto homtne, is of a theological character, dealing 
with the humanity of Christ ; the other, Summa de matrimonio, 
is a legal argument, to the effect that the essential fact in 
marriage is neither, as Gratian maintains, the copula, nor, as 
Peter Lombard, consent by verba de praesenti, but mutual traditio. 

Authorities.— Most of the original authorities arc tcxtually set 
out and annotated by Prof. T. E. HoUand in vol. ii. of the Oxford 


Historical Society‘s Collectanea (1890). Wrnck in his Ma^Uter 
Vacarius (1820), prints the prologue, and a tabic of contents, of tin' 
Liher pauperum, from a MS. now lost. Ho returns to the suhiect 
in Sticbers Opmcula acndcmica (183.^). F. Maitlaiul in the Law 
Quarterly Ueview, xiii. p]>. 133, 270 (1S07). givc.s a full account ot 
the Cambridge MSS., printit\g in vxtenso the Summa de matrimonio. 
See also Muhlenbruch, Ohs. ]itns Horn, i. 30; Hand, in the Leips. 
Lit. ZcUaiifi (1S28). No. 42. ' Intdligenzblatt,” p. .134 ; Savigny, 
Geschichtr, iv. 423 ; Stolzil, Lvliri' von ilcr opa i.^i novi denunt. (i8f>,5), 
pp. 502-'t»2o, ond in the /eUschrift fiir Ucvhts^rschirhte, vi. p. 23.1 ; 
Catalogue general de.^ MSS. Ues hihliotf\t\iues puhliifiies fie P'tance : 
Dipartements. t. x. Lieberman. in the J'ngli.'ih Historical Hevirw, xi. 
(igoo), pj). 303, 51. |, idmtilied V'acarius with one " Vac.” ol Mantua, 
the author of Contvaria legitm l.ongohavdoram, but withih'i'w this 
antecedently improbable suggestion (ib. vol xiii,) after T. Falella 
had shown, in the Attx della A*. Academia di Torino, xxxii.. that 
“ Vac. Mantuanus," the author of the' Contrana, mu.si hnve Ix'cn 
'* V’acella," who, in luSg, was a judge at. Mantua. ( I'. F. II ) 

VACCINATION (from Lat. vacca, a cow), the term originally 
devised for a method of protective inoculation again.st .small- 
pox, consi.sting in the intentional tran.sference to tlu' human 
being of the eruptive disease of cattle called cow-pox {vaccinia). 
'I’hc discovery of vaccination is cine to Dr Falward Ji'nner (<7.71.), 
at the time a country medical practitioner of Berkeley, in the 
vale of Gloucester, whose invi'sligation.s were first publishc'd 
in 1798 in the form of ti pamphh't entitled An Inquiry into Ihc 
Causes and fi/Jects of the Variolac Vaccinae, &c. Many years 
previously, while lie was an apprentice to a medical man at 
Sodbury, near Bri.stol, his alleniion was directed to a belief, 
widedy prevalent in (IloucesUTshiri! during the latter half of 
the 18th century, that those persons who in the ('oursc of their 
employment on dairy farms happened to contrac! cow-pox 
were thereby proU‘Ct(‘d from a sulisequent attack ol snuill-pox. 
In particular, his interc'st was an)u.sed by u I'asual remark 
made by a young countrywoman wlto happened to come to 
the surgery one day for advice, and who, on hearing mention 
made of .small-pox, immediately volunteered the statement 
that .she could not take the di.sea.se, a.s slur had had cow-pox. 
On coming up to London in 3770, to fjni.sh his medical erlucation, 
Jenner became a pupil of John Hunter, with whom he fre- 
quently discussed the question of the possibility of obtaining 
protection against small-pox. On his return to his native 
village of Berkeley in 1773, to practise a.s a medical man, he 
took cv(‘ry opportunity of talking over and investigating the 
matter, but it was not until May fyqfi that he actually began 
to make experiments. His first ense of vaccination was that 
of a boy eiglit years of age, named James J*hipps, whom he 
inoculated in the ann with cow-pox matter lakim from a sore 
on the hand of .Sarah Neimes, a dairymaid, who hod become 
infected with the disea.se by milking ('ows .suffering from cow- 
pox. It was apparentlv not until 1798 that he made his first 
attempt to carry on a strain of lymph frr)m arm to arm. In 
the .spring of that year he inoculated a child with matter 
taken directly from the nipple of a ('ow, and from the resulting 
vesicles on the arm of the child first operated upon, he in- 
oculated, or, as it may now he more correctly termed, ” vac- 
cinated,” another. From this child several others were 
vaccinat(;d. From one of these a fourth remove wa.s succcss- 
tully carried out, and finally a fifth. Four of these children 
were subs(?quent!y inoculated with small-pox — the “ variolous 
test ” — without result. Th(? success of many such experi- 
ments, in his own hands and in those of hi.s ointemporajies. 
led Jenner to express hi.s helic'f — a mi.staken one, as cvent.s 
have proved — that the protective influence of vaccination 
would be found to last throughout the lifetime of the person 
operated on. Obviously he did not realize the fact that the 
data at his dispo.sal were in.sufficicnt for the formation of n.n 
accurate judgment on this point, since time alone could prove 
the exact duration of the protection originally obtained. Sub- 
sequent experience has demonstrated that, as has been wdl 
.said by a writer in the Edinburgh Review, “ even after 
efficient vaccination a .slow progress away from safety and 
towards danger i.s inevitable, and re - vaccination at least 
oncxj after childhood is necessary if protection is to be 
maintained.” 
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In applying to cow-pox the term “ variolae vaccinae/’ 
Jcnner gave expression to his belief that this disease was in 
Rotation- nothing more nor less than small-pox of the 

abipof"~ discovered that if there were 

ammlt- such a malady as “ small-pox of the cow,” there 
pox and as Dr T^oy first satisfactorily demonstrated, 

oow-pox. ^ small-pox of the horse, which, under the name of 
^'grease,” was resorted to from time to time as a source 
of vaccine lymph. Jenner had, indeed, put forward the 
suggestion that “grease” was a necessary antecedent to cow- 
pox ; hut even taking this term to have been used by him in 
the sense of horse-pox, he was, in all probability, mistaken 
in his assumption. At the same time, however, there can be 
little doubt that th(?se two diseases are very closely allied, 
if indeed they be not identical. As evidence of a definite 
relationship b(?tween human small-pox and cow-pox, it may 
be mentioned that whereas, prior to the introduction of vac- 
cination, epidemics of these disorders frcqucMitly arose con- 
currently, the so-called ” natural ” c(nv-pox has now in great 
measure disappeared. There is, moreover, no apj)reciablc 
difference in the minute anatomical appearances characteristic 
of the eruption following on inoculation of one or other of these 
two affections in the human subject, ihit of far greater im- 
portance in this connexion arc the results obUiincd by numerous 
observers who, in various parts of the world, and almo.st from 
the time of Jenner onwards, have set themselves the task of 
attempting, by experimental methods, to solve the problem 
of the true relationship of variola to vaccinia. As the outcome 
of this work it may now be definitely stated that small-pox 
lymph, more especially, as the present writer has shown, if 
obtained from the primary vesicle of a case of the inoculated 
form of the disease, by passage through the system of the calf 
can be so altered in character as to become deprived of its 
power of causing a generalized eruption, while inducing at the 
site of inoc?ulation u vesicle indistinguishable from a typical 
vaccine vesicle ; and, more important still, that when trans- 
ferred again to man, it has by su(^h treatment completely lost 
its former infectious character. Such being the case, it may 
fairly be asserted that cow-pox, or rather that artificially 
inoculated form of the disease which we term vaccinia, is nothing 
more nor less than variola modified by transmission through 
the bovine animal. An outbreak of small-pox, indeed, may 
be turned to account for raising, by appropriate experimental 
methods, a fresh stock of vaccine lymph. 

There is much evidence to prove that the results following 
on vaccination are due to a specific contagium, and, moreover, 
that the particular micro-organism concerned is capable 
of existing, during one period of its life-cycle, in a 
resting or spore form, in which condition it is more 
resistant to the germicidal effects of glycerine than is the case 
with non-sporing microbes. Advantage is taken of this fact, 
in the method devised by the prc^senl writer, and now employed 
officially in England, as also on the Continent and in America, 
for ensuring the bacteriological purity of vaccine lymph. I'p 
to the present, unfortunately, no satisfactory method has 
been discovered by which the micro-organism of vaccinia 
can be unfailingly cultivated on artificial media while still 
retaining its specific properties. 

The publication in 1 8c)6 of the final report of the English Royal 
Commission on Vaccination, in which the various phases of the 
vaccination question arc discussed on the basis of evidence 
Vaeolna^ obtained from witnesses of all shades of opinion during 
tiott Gom» period extending over no less than six years, consider- 
ably simplifies the task of dealing with this subject. The 
I00y«yo. Commission, originally numbering fifteen members.* 

with Lord Hcrschell as president, was appointed in May 1 8S9, the 


* The original (Commissioners were — Lord Hcrschell, C. Rradlaugh, 
Dr Dristowc, Dr Collins, Sir C. Dalrymple, J. S. Dugdalc, Q.C., 
Prof. M. Foster, Sir E. H. Galsworthy, Sir Guyer Hunter, ]. Hutchin- 
son, Sir James Paget. ) . A. Picton, Sir William Savor>^ S. Whitbread, 
F. Moadowfi White, Q.t. Mr Bradlaugh, Dr iiristowe and Sir William 
Savorjrdied during the progress of the inquiry. Only one of the 
vaeafiobs thus caused was filled up, Mr J. A.' Bright having been 
appointed on the death of Mr Bradlaugh. 


terms of reference being as follows : “ To inquire and report as to— (i) 
'I'hc effect of vaccination in reducing the prevalence of. and mortality 
from, small-pox, (2) What means, other than vaccination, can be 
used for diminishing the prevalence of small-pox ; and how far 
such means could be relied on in place of vaccination. (3) The 
objections made? to vaccination on the ground of injurious "effects 
alleged to result therefrom ; and the nature and extent of any 
injurious effects which do, in fact, so result. (4) Whether anv, and, 
if .so, what means sliould be ado]>tecl for preventing or kssening the 
ill effects, if any, resulting from vaccination ; and whether, arid, if 
so, by what means, vaccination with animal vaccine should be 
further facilitated as a ])art of public vaccination. (5) Whether any 
alterations should be made in the arrangements and proceedings 
for securing the performance of vaccination, and, in particular, 
in the provisions 01 the Vaccination Acts with respect to prosecutions 
lor non-compliance with the law." 

The evidence given before the Royal Commission was published 
at intervals in a .series of 15 lue-books, but, as staled, it was not 
until August 1896 that the final report made its appearance. As 
regards the effect of vaccination in reducing the prevalence of, and 
mortality from, small-pox, the following conclusions were arrived 
at, Dr ('ollins and Mr Picton alone dissenting : " (i) 'i'hat it 
diminishes the liability to be attackecl by the disease. (2) That it 
modi.fi(^s the character of the disease and renders it (a) le.s.s fatal, 
and (h) of a milder ()r less severe type. (3) That the prolection it 
affords against attacks of the disease is greatest during the years 
immediabdy succef^ling the operation of vaccination, it is im- 
possible to fix with precision the length of this period of highest 
protection. Though not in all cases the* same, if a period is to be 
fixed, it might, W(‘ think, fairly be saul to cover in general a ])eriod 
of nine or t(in years. (4) That after the lap.se of the period of 
liighest protective potency, the efficacy of vaccination to protect 
against attack rapidly diminishe.s, but' that it is still considerable 
in the next (juinquerinium, and possibly never altogether ceases, 
(5) That its yiower to modify the character of the disease is also 
greatest in the ])eriod in which its power to protect from attack is 
greatest, but that its power thus to modify the disease does not 
diminish as rapidly as its protective influence against attacks, and 
its efficacy, during the later periods of life, to modify tlic disea.se is 
still very considerable. ((») That re-vaccination restores the pro- 
tetetion which lay)se of limt? has diminished, but the evidence shows 
that this protection again diminishes, and that, to ensure the 
highest degree of protection which vaccination can give, the oyiera- 
tion .should be at intervals repealed. (7) 'I'luit the beneficial effects 
of vaccination are most exyicricncod by tho.se in wlio.so cast' it lias 
been most thorough. We think it may fairly be concluded that 
where the vaccine matter is inserted in three or four place's, it is 
more effectual than when introduced into one or two placi's only, 
and that if the vaccination marks are of an area of half a stpiare 
inch, they indicate a better state of prot(!Ction than if their urt'a be 
at all considerably below this." 

For the evidence, statistical or otherwise, on which these conclusions 
are based, the Reports of the Jioyal Commission should be consulted. 
Hut reference may here bi^ made to two tacts of which yiroof is 
overw'helming. (i) Small-pox, in pre-vaccination days a disease 
of infancy and childhood — like measles at the present day — has in 
the United Kingdom become a disease mainly of ad lilts. The 
shifting of age-incidence can only be accounted for by the custom 
of vaccination in infancy. To this day, when small-pox attacks 
young unvaccinated children, it is found to be as virulent as, or 
even more virulent than, small-pox in the unvaccinated ,'»t higher 
ages. On the other hand, small-pox is practicallv unknown among 
well-vaccinated children. When, quite exceptionally, such children 
have been attacked, the disease has been so trivial in character as 
to be liable to escape recognition altogether. (2) Medical nun, 
nurses anti other persons expo.sed to the disease habitually proti ct 
themselves by efficient re-vacci nation, and when this precaution 
has been taken, never contract small-]K)x, 

The clinical activity and bacteriological purity of the lymph 
employed for vaccination ; the skilful performance of the 
operation itself ; the making an adequate number sttieiont 
of in.scrtions of lymph over a sufficient area ; the vaeclaa- 
observance of precautions needful for ensuring strict 
asepsis, both at the time of vaccination and subsequently 
until the vaccination wounds are soundly healed— all these 
are matters to be regarded as essential to ” efficient vaccina- 
tion.” Certain principles in respect of them are generally 
recognized, and in the case of public vaccinators, whose work 
comes under government inspection, a series of instructions on 
these several points are prescribed by the Local Government 
Board. First in regard to lymph. That which is now almo.st 
universally employed in Great Britain is glycerinated calf 
lymph, the use of which has entirely superseded, in public 
vaccinations, the arm-to-arm method which for many years 
previously had been employed as the best means then attainable 
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of ensuring the activity and comparative purity of the lymph. 
Clly^'erinatcd lymph, under proper conditions, usually retains 
its potency for many weeks or months ; but nevertheless, in 
certain circumstances at present impertectly understood, is liable 
to become gradually weakened, and even e\ cntually to become 
altogether inert. Possibly the condition of the calves from which 
the h'mph is o!)tained, especially us regards their general health 
and the suppleness or the reverse of their skins, or exposure 
of the lymph to the action of light or to a high temperature, 
are of special importance. Consequently, in order to ensure 
the best results from its use, it is not only necessary that great 
care should be exercised in its manufacture, but it is also advis- 
able that the lymph should be employed for vaccination as soon 
as possible after bacteriological examination has demons rated 
its freedom from suppurative and other extraneous rnitto- 
organisms. As regards the carrying out of the op(*ration itself, 
it is somewhat unfortunate that there exists no official definition 
of what constitutes a ‘‘ successful \ aecination,'’ and in conse- 
qiience it is open to any practitiontT to give a certificate of 
^iiceessfiil N'accination in cases where but one minute V(*siclc 
rna\^ have bum produced. It is to 1 )e feared that such certificates 
arc’ too frequently given, and it cannot be too strongly urged 
that vaccination of this sort involves incomplete protection. 
'I’he standard laid down by the T.()cal Government Board — 
the production, namely, of a total area of vcsiculation of not less 
than half a s(|iiare inch, divided among four separate vesicles or 
groups of vcsieU.'S. not less than half an inch from one another — 
has for the most part proN'ed easily atlainal)lif in practice, and 
it is much to be d<*sired that in private* as in public work the 
attainment of this standard should be aimed at in every instance. 

'J’hc prot.(jotinn afforded by a primary vaccination tends 
gradually to dimini.sh, and eventually to disappear more or 
less completely, with the lapse of time. In consequence, it is 
desirable that the operation should bi* repeated at the age of 
from seven to ten years, and thereafter, if it be possilde, at 
iiitcrvals during later life. The final n.qiort of the Royal 
Commission thus summariz(‘s the evidener as to th(! value of 
su<*h additional procedure : — 

“ Where rc \ :u t'iiuiled persons were attacked !>y, or died from, 
small-pox, tlie re- vaccination had for the most part heeri pt^formed 
n considerable number of years before the attack. There were very 
t 'W cases whore a short period only had elapsed between the re- 
varriiiation and the allark of small-pox. 'rihs seems to show th.Mt 
if is of importance, in the case of .’iny persons specially exposed to 
tlu* ri?5k of contagion, that they should be n‘-va<?ciriated, and that 
in the r.asc evim of those who have been twice re vaccinated with 
success, if a lom.» interval since the last operation has eljipse<|, the 
operation should be rej)eated for a third, and even a fourth time.” 

It not unfrequenlK' liaf)pen.s that in the ea.se of a re-vticcinalion 
the process runs a sontewhat difTerent course from that witne.ssed 
in a typical primary vaccination. In a succe.ssful re- vaccination, 
the site of the operation may bt? distinctly reddened and some- 
what irritable by the second day, while papule.s will probably 
make their appearance about the third to the fifth day. The 
papules may or may not dcN'clop furtlicr into vesicles and 
pustules. Occasional!)' a re-vaccination appears to fail alto- 
together ; but, as pointed out by the Koval Commission, 
it is advisable, as in the case of a primary vaccination, to make 
further attempt.s with lymph of known potency before con- 
cluding that the individual is really insusceptible. 

Ill a certain small proportion ’ of ca.ses the operation of 
vaccination has been follow'cd, after a longer or .shorter inter- 
Aihgtd val, by various complications, of which by far the ■ 
imjurioiig most important are those of an inflammatory nature, ' 
effects, such as erysipelas, which are not peculiar to vaccina- ' 
tion, but which constitute the danger of any, local lesion 

the skin, however caused. During the many decades in | 
w'hich vaccination from arm to arm was practised, in many I 
millions of children, a few- authenticated cases were recorded j 
in which there w^as reason to Ixilieve that syphilis could have 
been invaccinated. Such an occurrence could at no time have j 
happened if proper care had been taken by the vaccinator; j 
and now that the use of calf l)'mph has b{xx)me practical!)* ; 


universal, the possibility of such occurrence in the future 
may be disregarded, since the calf is not capable of contracting 
tins disease. Tuberc-le in its various forms and leprosy have 
also been included in the list of possible complications of 
vaccination, though without any sulhcient proof. The employ- 
ment of calf lymj)h. treated wilii glycerine after the manner 
first advocated by S. Monckton ('opcnian, will obviate any 
such danger, for even if tubercle Ixunlli t)r the streptococcus of 
erysipehis were by chance prestmt in the lymph mat(*rial when 
collected, it has been found experimentally that they are quite 
unable to survive prolonged exposure to tlie action of a 50 % 
solution of glycerine in water. Leprosy is not communicable 
to the calf. In view* of the frequency of various skin eruptions 
in infancy, it is to be cx|)ectcd that in a proportion of ca.ses th»;y 
will appi'ar during the W’ceks following va(‘t‘ination. Eczema 
and impetigo in particular ha\*c, /^osl hoc. l>een attributed to 
vaccination, but no tlirect connexion has been proved to exist 
b(‘tween the operation and llu* occurrence of these disorders. 
In section 434 of the final report of thi* Koval Coiuinissioii 
on VacHiination the extent to which other iiKHMilable diseases 
arc liable to complicate vaccination is thus summed u]) : — 

I ” A caretul examination of the lacts which Imve l>«rn brought 
I under our notice has enabled us to arrive at the eoiiclusion tluil 
aUhotigh some of the dan^i’is said to attend vaeciiiation un* iin- 
I doubtedly real, and not inconsiderabh* in k>‘oss 4afn<)iint. yet when 
considered in relation to the <‘xtenl of vaccination work done, liiey 
I arc insignificant. Tlicre is reason, iurther, to believe that they are 
diiniriiKhiiig under the better precautions of tlie [ireseiU day. ami 
with the additions ul' the future precautions which exnerience 
suggests, will df) so still more in the future.” (S. M, ('.) 

[ l.cgislation making vaccination (om/>ulsffry was first inlru- 
j duced in Bavaria (1S07), Dimmark (iHio), .Sweden (1814), Wiirl- 
I temburg, Hesse and other German .slaie.s (1S18), 

Prussia (1833), the United Kingdom (1H53), German puhory 
empire (1874), Rumania (1874), Hungary (1876), yeccine* 
Servia (1881), .-\u.slria (1886). But in many ea.ses 
then* had been earlier provisions indirectly making it necessary. 
In the same way, though there is no federal compulsory law in 
Switzerland, most of thi* eanloii.s enforce it ; and though there 
i.s no statutory eompulsion in Frani'c, Italy, Spain, Portugal, 
Belgium, Norway, Russia or Turkey, there are government 
facilities and indirect pressure?, apart from the t?arly popularity 
of vaccination which made it tlu* usual practice. In the United 
Stat(?.s there is no federal law, but many of the .separate states 
; make their own eompulsion either directly or indiret lly, Massa- 
: chu.setts starting in i8oq. 

i 'J-he benefit of vacranation proved itself in the eyes of the 
j world b)' its apparent success in stamping out small pox ; but 
j there continued to be people, even of the highest competence, 
; who regarded this us i fallacious argument — post hoCy ergo 
i propter hoc. The cause of “ anti-vaccination ” has had many 
I followers in England, and their persistence luis had important 
j eflects in English legislation. Under the provisions of the 
j Vaccination Act 1898, and of the Vaccination Order (1898) of 
: tlic Local Government Board, wnth some minor changes in 
I succeeding acts, numerous changes in connexion with vaccina- 
! lion administration and with the performance of the BngUsb 
; operation were intnxluced, in addition to the super- hgialcm 
I session of arm-to-arm vaccination, by the use of 
glycerinaled calf lymph. Thu.s, whereas by the Vaccination 
Acts of 1867 and 1871 the parent or person having the cus- 
tody of any child wu.s required to procure its vaccination 
within three months of birth, this period by the act of 1898 
was extended to six months. Again, fiarents were relieved of 
any penalty under the compulsory clau.se.s of tlie Vaccination 
Acts who afforded pnxjf that they had, within four months of 
the birth of a child, satisfied a stipendiary magistrate, or two 
justices in petty se.s.s-ions, that they conscientiously believed 
that vaccination would be prejudicial to the health of the child. 
Moreover, proceedings were not to be taken more than twice 
again.st a defaulting parent, namely, once under section 29 of the 
act of 1867, and once under section 31 of the same act, provided 
that the child had reached the age of four years. Finally, the 
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public vaccinator was now required to visit the homes of children 
for the purpose of offering vaccination with glycerinated calf 
lymph, “ or such other lymph as may be issued by the Local 
Government Board.’* The operative procedure in public vac- 
cinations was formerly based on the necessity of carrying on 
a weekly series of transferences of vaccine lymph from arm to 
arm ; and for the purposes of such arm-to-arm vaccination the 
provision of stations, to which children were brought first for 
the performance of the operation, and again, after a week’s 
interval, for inspection of the results, was an essential. The 
occasional hardships to the mothers, and a somewhat remote 
possibility of danger to the children, involved in being taken 
long journeys to a vaccination station in bad weather, or arising 
from the collecting together in one room of a number of children 
and adults, one or more of whom might happen to be suffering 
at the time from some infectious disorder, are a few of the 
reasons which appeared to render a change in this regulation 
desirable ; as a matter of fact, it would appear that nothing but 
good has arisen from the substitution of domiciliary for stational 
vaccination. There have naturally been some curious dis- 
cussions l>efore the magistrates as to what is “ conscientious ” 
or not, but the working of the so-called “ conscience clause” by 
no means justified the .somewhat gloomy forebodings expressed, 
both in Parliament and elsewhere, at the time of its incorpora- 
tion in the act of 1898. On the contrary, its operation appeared 
to tend to the more harmonious working of the Vaccination 
Acts, by affording a legal method of relief to such parents and 
guardians as were prepared to affirm that they had a conscien- 
tious belief that the performance of the operation might, in any 
particular instance, be prejudicial to the health of the child. 

AcTiioRiTiKS.'^Aclaiicl. “ Vaccinia,” Allbutt and Rolleston, 
Syiftem of Medicine (1906); Baron, Life of fenner; Henry Colburn 
(London, 1838); Copeman. Vaccination : Its Natural History and 
Pathology (Milroy Lectures) (Macmillan, London, 1899); “Modern 
Methods of Vaccination and their Scientific Basis,” Trans. Royal 
Med. and Chir. Society (igot-a); M'Vail, “Criticism of the Dis- 
sentient Commissioners* Report,” Trans. Epidemwlogical Society 
(1897); Reports of the Royal Commission on Vaccination (1889- 
1896); “The History and Effects of Vaccination,” Edinburgh 
Review, No. 388 (1899); Vaccination Law of German Empire 
(Berlin, 1904). 

VACHEROT, IATIENNE (1809-1897), French philosophical 
writer, was born of peasant parentage at Torcenay, near T-angres, 
on the 29th of July 1809. He was educated at the Ecole Nor- 
male, and returned thither as director of studies in 1838, after 
some years spent in provincial scho()Ima.ster.ships. In 1839 he 
micceeded his master CoiLsin as professor of philosophy at the 
Sorbonne. His Histoire critique de Vecole d'Alexandrte (3 vols. 
1846-51), his first and best-known work, drew on him attacks 
from the Clerical party which led to his .suspension in 1851. 
Shortly afterw’ards he refused to swear allegiance to the new 
imperial goveniment, and was dismissed the service. His work 
Democratie(T^^^) led to a political prosecution and imprisonment. 
In j868 he was elected to the French Academy. On the fall of 
the Empire he took an active part in politics, was maire oi a 
district of Paris during the siege, and in 1871 was in the National 
A.ssembly, voting as a Moderate Liberal. In 1873 he drew 
nearer the Conservatives, after which he was never again 
successful ns a parliamentary candidate, though he maintained 
his principles vigorously in the press. He died on the 28th of 
July 1897. Vacherot was a man of high character and adhered 
strictly to his principles, which were generally opposed to those 
of the party in power. His chief philosophical importance con- 
sists in the fact that he was a leader in the attempt to revivify 
French philosophy by the new thought of Germany, to which 
he had been introduced by Cousin, but of which he never had 
more than a second-hand knowledge. Metaphysics he held to 
be based on psychology. He maintains the unity and freedom 
of the soul, and the absolute obligation of the moral law. In 
religion, which was his main interest, he was much influenced by 
Hegel, and appears somewhat in the ambiguous position of a 
sceptic anxious to believe. He sees insoluble contradictions in 
every mode of conceiving God as real, yet he advocates religious 


belief, though the object of that belief have but an abstract or 
imaginary existence. 

His other works are: La Metaphysique et la .science (1858), Essaia 
de philosophie cfitique (1864), La Religion (1869), La Science et la 
conscience (1870), Lc Nouveau Spiritualismc (1884), La Dimocratie 
liberate (1892). 

See 0116 Laprune, itienne Vacherot (Paris, 1898). 

VACQUERIE9 AUGUSTE (1819-1895), French journalist and 
man of letters, was born at VilJcquicr (.Seine Inferieure) on the 
19th of November 1819. He was from his earliest days an 
admirer of Victor Hugo, with whom he was connected by the 
marriage of his brother Charles with Leopoldinc Hugo. His 
earlier romantic productions include a volume of poems, 
UEnjer de V esprit (1840) ; a translation of the Antigone (1844) in 
collaboration with Paul Meurice ; and Tragaldabas (1848), a 
melodrama. He was one of the principal contributors to the 
l^venemenl and followed Hugo into his exile in Jersey. In 1869 
he returned to Paris, and with Paul Meurice and others founded 
the anti-imperial Rappel, His articles in this paper were more 
than once the occasion of legal proceedings. After 1870 he 
became editor. Other of his works arc Souvent homme varie 
(1859), a comedy in verse ; Jean Baudry (1863), the most suc- 
cessful of his plays; Aujourdliui et demain (1875); Futura 
(1900), poems on philosophical and humanitarian subjects. 
Vaccjucric died in Paris on the 19th of February 1895. He 
published a collected edition of his plays in 1879. 

VAGUUM-CLEANER9 an appliance for removing dust from 
carpets, curtains, &c., by suction, and consisting essentially 
of some form of air-pump drawing air through a nozzle which 
is passed over the material that has to be cleaned. The dust 
is carried away with the air-stream and is separated by filtra- 
tion through screens of muslin or other suitable fabric, sometimes 
with the aid of a series of baffle-platijs which cause the heavier 
particles to fall to the bottom of thi; collecting receptacle by 
gravity. In the last decade of the 19th century compressed air 
came into use for the purpose of removing dust from railway 
carriages, but it was found difficult to arrange for the collection 
of the dust that was blown out by the jets of air, and in con- 
se(juence recourse was had to working by suction. From this 
beginning several types of vacuum cleaner have developed. 

In the first instance the plants wen* portable, consisting of a pump 
driven by a petrol enpine or electric motor, and were periodically 
taken round to houses, offices, &c., when cleaning was require<i. 
The second stage was represented by the yiermancnt installation 
of central ydaiits in large buildings, with a system of pipes running 
to all floors, like gas or w’ater pipes, and provided at convenient 
points with valves to which could be attached flexible hose termin- 
ating in the actual cleaning tools. The vacuum thus rendered 
available is in some cases utilized for wasliing the floors in combina- 
tion with another system of piping connected to a tank containing 
soap and water, which having been sprayed over the floor by com- 
pressed air is removed with the dirt it contains and discharged into 
the sewers ; or in a simpler arrangement the soap and water is 
contained in a portable tank from which it is distributed, to be sucked 
up by means of the vacuum as before. In their third stage vacuum 
cleaners have become ordinary household implements, in sulistitu- 
tion for, or m addition to the broom and duster, and small machint?s 
are now made in a variety of forms, driven by hand, by foot, or 
by an electric motor attached to the lighting circuit. In addition 
to their domestic uses, other apyilications have been found for them, 
as for instance in removing dust from printers’ type- cases. 

VACUUM TUBE. The phenomena ussodaled with the pas- 
sage of electricity through gases at low pressures have attracted 
the attention of physicists ever .since the invention of the fric- 
tional electrical machine first placed at their dispo:^ a means 
of producing a more or less continuous flow of electricity through 
vessels from which the air had been partially exhausted. In 
recent years the importance of the subject in connexion with 
the theory of electricity has been fully realized ; indeed, the 
modem theory of electricity is based upon ideas which have 
been obtained from the study of the electric discharge through 
gases. Most of the important principles deduced from these 
investigations are given in the article Conduction, Electric 
{Through Gases) ; here we shall confine ourselv^ to the consider- 
ation of the more striking features of the luminous phenomena 
observed when electricity passes through a luminous gas. 
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Methods of producing the Discharge. — To send the current 
through the gas it is necessary to produce between electrodes 
in the gas a large difference of potential. Unless the electrodes 
arc of the very special type known as Wehnelt electrodes, this 
difference of potential is never less than 200 or 300 volts and 
may rise to almost any value, as it depends on the pressure of 
the gas and the size of the tube. In very many cases by far 
the most convenient method of producing this difference of 
potential is by means of an induction coi! ; there are some 
rases, however, when the induction coil is not suitable, the dis- 
charge from a coil being intermittent, so that at some times 
there is a large current going through the tube, while at others 
there is none at all, and certain kinds of measurement cannot 
be made under these conditions. Not only is the current inter- 
mittent, but it is apt with the coil to be sometimes in one 
direction and sometimes in the opposite ; there is a tendency 
to send a discharge through the tube not only when the current 
through the primary is started but also when it is stopped. 
These discharges are in opposite directions, and though that 
produced by stopping the current is more intense than that 
due to starting it, the latter may be quite appreciable. The 
reversal of the current may be remedied by inserting in series 
with the discharge tube a pit'ce of apparatus known as a 
“ rectifier ** which allows a current to pass through it in one 
direction but not in the opposite. A common type of rectifier 
is another tube containing gas at a low pressure and having 
one of its electrodes very large and the other very small ; a 
current passes much more easily through such a tube from Uie 
small to the large electrode than in the opposite dirtn^tion. 
Sometimes an air-break inserted in the circuit with a point for 
one electrode and a disk for the other is $uffic!ient to prevent 
the reversal of the current without the aid of any other rectifier. 

There are cases, however, when the inevitable inlermittence of 
the discharge produced by an induction coil is a fatal objection. 
When this is so, the potential difference may be protluced by a 
i)attery of a large number of voltaic cells, of which the most 
convenient type, where more than a few milli-ampdres of current 
arc required, are small storage cells. As each of these cells only 
produces a potential difference of two volts, a very large number 
of cells are required when potential differences of thousands of 
volts have to be produced, and the exjK»nse of this method becomes 
prohibitive. When continuous currents at these high potential 
iliflerences are required, electrostatic induction machines are most 
generally used. By means of Wimshurst machines, with many 
plates, or the more recent Wehrsen machines, considerable currents 
can be produced and maintained at a very constant value. 

The exhaustion of the tubes can, by the aid of modem mer- 
cury pumps, such as the Tdpler pump or the very convenient 
automatic Gacde {)ump, be carried to such a point that the 
pressure of the residual gas is less than a millionth of the at- 
mospheric pressure. For very high exhaustions, however, the 
best and quickest method is that introduced by Sir James 
Dewar. In this method a tube containing .sm^l pie es of 
dense charcoal (that made from the shells of coco-nuts does 
very well) is fused on to the tube to be exhausted, 'fhe 
preliminary exhaustion is done by means of a water-pump 
whicli reduces the pressure to that due to a few millimetres 
of mercury and the charcoal strongly heated at this low pressure 
to drive off any gases it may have absorbed. The tube is then 
disconnected from the water-pump and the charcoal tube 
surrounded by liquid air ; the cold charcoal greedily absorbs 
most gases and removes them from the tube. In this way 
much higher exhaustions can be obtained than is possible by 
means of mercury pumps ; it has the advantage, too, of getting 
rid of the mercury vapour which is always present when the 
exhaustion is produced by mercury pumps. Charcoal does 
not absorb much helium even when cooled to the temperature 
of liquid air, so that the method fails in the case of this gas ; 
the absorption of hydrogen, too, is slower than that of other 
gases. Both helium and hydrogen are vigorously absorbed 
when the charcoal is cooled to the temperature of liquid 
hydrogen. 

When first the discharge is sent through an exhausted tube, a 
considerable amount of gas (chiefly hydrogen and carbon monoxide) 
is liberated from the electrodes and the walls of the tube, so that 


to obtain permanent high vacua the exhaustion must be continued 
until the discharge has boon going through the tube for a constder- 
ablo time. Oiu* of tho groaiost (lilbcultios oxporionced in getting 
thoso high vacua is that ovtMi wlion all the joints are cnrefully 
made there may he very small holes in the lube through which 
the air is contiiuially leaking from outside, anti when tho hole 
is yory small it is somotiinos very thtiicult to locate tho leak. The 
writer has found that a method duo to tloldstom is of the greatest 
service for this purpose. In this method one of tlu' electrodes 
m the tuheatul one of the terminals of the induction eoil are put to 
earth, and the pressure of tho gas in tho tui)e is reduced so that 
a discharge would pass through the tube with a small potential 
difference. The point of an insulated wire attached to tlie other 
terminal of tht» induction coil is then passed over the outsidr of the 
tube. When it comes to the hole, a very bright while spark may 
be soon passing through the glass, and in this way the leak local eel. 
The appearance of the discharge when the exhaustion is going on 
is a very good indication as to whether there is any leakage in the 
tube or not. If the colour of the discharge remains juTSistently 
red in spite of continued pumping, there is p. ,*tty surely a leak in 
the tube, as the red colour is probably due to the continued influx 
of air into the tube. Platinum is the only metal which can be fused 
through the glass with any certainty that the contact between 
the glass ami the metal will be close enough to prevent air leaking 
into the tube. Platinum, however, when used as a cathoilc at 
low pressures “sputters," and the walls of the tube get covered 
with a thin deposit of tlie metal ; to avoid this, the platinum is 
often fastened to a piece of aluminium, which does not sputter 
nearly so much. Tantalum is also said to possess this property, 
and it has the advantage of being much less fusible than 
aliiininium. This sputtering depends to some extent on the kind 
of gases present in the tube, as in monatomic gases, such as 
mercury vapour, even aluminium sputters badly. 

Electrode ess Tubes.— An some gases, such as chlorine and 
bromine, attack all metals, it is impossible to use metallic 
electrodes when the disc^harge through these gases has to be 
investigated. In the.se cases “ electrodeless tubes are some- 
times used. These are of two kinds. The more usual one is 
when tin- foil is placed at the ends of the tulx; on the outside, and 
the terminals of the induction (‘oil connected with these pieces 
of foil ; the glass under the foil virtually acts as an elei^trodc. 
A more interesting form of the elcctrodeltfss discharge is what 
is known as the “ ring discharge. The tube in this cast? is 
placed inside a wire solenoid which forms a part of a circuit 
connecting tlu; outside coatings of two Leyden jars, tlu; inside 
(‘oatings of thesis jars Ixung (ronntjcted with the terminals of 
an indiK'lion coil or electrical machint! ; the jars are (diarged 
up by the machine, and are discharged when sparks pass 
bctwe(rn its terminals. As the discharge of the jars is oscillatory 
(sec Electric Waves), electric currents surge through tho 
.solenoid surrounding th(‘ di.scharge tube, and these currents 
reverse their direction hundreds of thousands of times per second. 
W(? may compare the solenoid with the primary coil of an 
induction coil, and the exhausted bulb with the si‘Condary ; 
lh(; rapidly alternating currents in the primary induce ('urrents 
in the s(»condary which show thermseivtfs as a luminous ring 
in.sidc the tube. Very bright discharges may be obtained 
in this way, and the method Ls especially suitable for .spectro- 
scopic purposes (see Phil. Mag. [5], 32, pp. 321, 44S)-. 

Appearance of the Discharge in Vacuum Tubes.— ¥'\g. 15 b of 
the article Conduction, Electric {Through Gases) represents 
the appearance of the discliargo when the pressure in the tube 
is comparable with that due to a millimetre of mercury and 
for a particular intensity of current. With variations in the 
pressure or the current some of these features may disappear 
or be modified. Beginning at the negative electrode we meet 
with the following phenomena ; A velvety glow runs, often in 
irregular patches, over the surface of the cathode ; this glow 
is often called the first negative layer. The spectrum of this 
layer is a bright line spectrum, and Stark has shown that it 
shows the Doppler effect due to the rapid motion of the luminous 
particles towards the cathode. Next to this there is a com- 
paratively dark region known as the ** Crookes^ dark .space,** 
or the second negative layer. The luminous boundary of this 
dark space is approximately such as would be got by tracing 
the locus of the extremities of normals of constant length 
drawn from the negative electrode ; thus if the electrode is a 
disk, the luminous boundary of the dark sphere is nearly plain 
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over a part of its surface as in fig. i, while if the electrode is 
a ring of wire (fig. 2) the luminous boundary resembles that 
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sliown in hg. 17 of the article Conduction, Electric {Through 
Gases). 'Fhe length of the dark space depends on the pressure 
of the gas and on the intensity of the 
current passing through it. The width 
of the dark space increases as the 
pressure diminishes, and may, according 
to the experiments of Aston (Pro. Roy, 
Soc, 79, p. 81), be rej)resented with 
considerable accuracy by the expression 
a + b/p or fl + where a, by c arc con- 
stants, p the pressure and \ the mean 
free path of a (xirpuscle through the gas. The thickness of 
the dark spiicci is larger than this frise path ; for hydrogen, for 
example, the value of c is about 4. 



When the current is so liirRi* that the whole of the cathode is 
covered with glow the width of the dark snaco depends upon the 
current decreasing as the current increases. In helium and 
hydrogen Aston (Pro, Roy. Soc. 80 A., 45) has detected the 

existence of another thin dark space <juiic close to tin? cnlhodc 
whose thickness is independent of the pressure. Tlie farther 
boundary of the Crookes’ dark space is luminous and is known as 
the negative glow or the third negativ': layer. Until the current gets 
so large that the glow next the cathode covers the whole of its sur- 
face the potential difference betwTtin the cathode and the negative 
glow is luclependtMit of the pressure of the gas and the current 
passing through it ; it depends only on the kind of gas and the 
metal of which the cathode is made. This difference of potential 
is known as the cathode fall of potential ; the values of it in volts 
for some gases and electrodes as detennined by Mey ( Verb, ilmts. 
J^hys. Gcs., 1903, V. p. 7;:) are given in the tabh*. 
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I'he cathode fall of potential measures the smallest difference 
])otenlial which can produce a spark through the gas. Thus, 
for exam])le. it is not possible to produce a spark through nitrogen 
with platinum electrodes with a potential difference of less than 
232 volts, except when the electrodes are placed .so close together 
that with a smaller potential difference tlie electric force betw'ceii 
♦ he terminals amounts to more than a million volts per centimetre : 
for this to be the case the distance between the electrodes must be 
comparable with the wave length of sodium light. 

When the current is small the glow next the catluKle does not 
cover the wliole of the surface, and when this occurs an increase 
in the current causes the glow' to cover a grt'ater area, but does 
not increasi? the current density nor the cathode fall. When the 
current is so much increased that the glow covers the whole of the 
cathode an increase in current must result in an increase of the 
current density over the cathode, and thi.s is accomplished by a rapid 
increase in the cathode fall of potential. The cathode fall in this 
case has been investigated by Stark (Pby^. Zeii, iii, p. 274), who 
finds tliat its value K can be represented by the equation 

K^K.+*(C-.r/>/)VM 

where K„ is tlu' normal cathode fall. / the area of the cathode. C the 
current through the tube, p the pre.s.sure of the gas and k and v 
constants. 

The increase in the potential fall is much more m.irked in small 
.ttibes than in large ones, as with iuntall tubes the formation of the 

S egative glow is re.strictcd ; this gives i^se to a greater concent ra- 
\on of the current at the cathode and an increase in the catbodc 


fall. The intensity of the electric field in the dark space has been 
measured by many observers. Aston used vc-ry large plain cathode.-^ 
and measured the electric force by observing the deHection of a small 
pencil of cathode rays sent across the dark space at different dis- 
tances from the cathode. He found that the magnitude of the 
force at a point in the dark space? was proportional to the distance 
of the point from the junction of the negative glow and tlie dark 
space. This law of force shows that positive electricity mu.st be 
in excess in the dark space, and that the density of the electriliea- 
tion must be constant throughout that space. The force inside tin* 
negative glow if not absolutely zero is so small that no one has as 
yet succeeded in measuring it ; thus the surface of this glow mu.st Ik* 
very approximately an equi-potential surface. In tlie dark spa«’i 
there is a stream of positively electrified particles moving towanlN 
the cathode and of negatively electrified corpuscles moving awa> 
from it, these streams being mutually dependent ; the impact ot 
the positive particles against the cathode gives rise to the emission 
of corpuscles from the cathode ; these, after acquiring kinetic 
energy in the dark space, ionize the gas and produce the po.sitivr 
ion.s which are a ttracted by the cathode and give ri.se to a fresh suppl> 
of corpuscles. The corpuscles which carry the negative electricity 
arc very different from the carriers of the positive ; the former havl* 
a mass of only 77*01? of the atom of hydrogen, while the mass of 
the latter is n(?ver less than that of this atom. 

Tlie stream of positive particles towards the cathode is often 
called the Canalstrahlen, and may be investigated by allowing the 
stream to flow through a hole in the cathode and then measuring, 
by the methods described in Conduction, ICLiiCTRic (Thronf’li 
Gases), the velocity and the value of cfw when r is the charge on a 
carrier and m its mass. It has been found that thi.s .stream is soiiu - 
what complex and consists of — 

a. A stream of neutral particU's. 

/?. A stream of positively electrified particles moving with a con- 
stant velocity of 2 x 10* cm. /sec., and having c/»w=^io‘. Tliis is .'i 
secondary stre^am produced by the passage of a inrough the gas, and 
it is very small when (he ])rcssure of the gas is low'. 

y. Streams of positively electrified atoms and perhaj^s molecules 
of the gases in the tube. The velocity of these depends upon tlu- 
cathode fall of potential. 

The streams of negative corpuscles and positive particles prodnr-* 
different kinds of phosphorescence when they strike against a solid 
obstacle. The difference is especially marked when they strike 
against lithium cldoride. The corpuscles make it phosidioresce 
with a steely blue light giving a continuous spectrum ; the jmsitive 
particles, on the other hand, make it shine w'lth a bright red light 
giving in tin.' spectroscope the red lithium line. This affords a 
convenient method of inve.stigating the ray.s; for example, the dis- 
tribution of the ])Ositive stream over the cathode is Te‘adily studied 
by covering the cathode with fused lithium chloride and 6b.serving 
the distribution of the red glow. Goldstein has observed that the 
film of metal w’hich is deposited on the sides of the lube through ih»' 
sputtering of the cathode is quickly dissipated when the positive 
stream impinges on it. This suggests that the sputtering of the 
cathode is caused by the impact against it of the positive stream. 
This view is supported by the fact that the sputtering is not very 
copious until the increase in the curreul produces a large increase 
in the cathode fall of potential. The magnitude of the potential 
fall and the length of the dark space arc determined by the condition 
that the positive particles when they strike against the cathode 
must give to it sufficient energy to liberate the number of cathode 
particles which produce, when they ionize the gas, sufficient positive 
particles to carry this amount of energy. Tl us the cathode fall 
may be regarded as existing to make the cathode emit negative 
corpuscles. If the cathode can be made to emit corpuscles by other 
means, the cathode fajl of potential is not required and may dis- 
appear. Now Wchuell (Aim. Phys., 1004, 14, p. 425). found that 
when lime or barium oxide is heati-d to reilne,ss large quantities ol 
negative corpuscles are omitted ; hence it a cathode is covered with 
one of these subwStances and made reil hot it can emit corpuscles 
w'Uhout the assistance of an electric field, and we find that in this 
case the cathode fall of potential disappears, and current can be sent 
through the gas with very much smaller differences of potential than 
with cold cathodes. With these hot cathodes a luminous current 
can under favourable circumstances be sent through a gas with a 
potential difference a« small as 18 volts. 

The lUmensions of the i)arts of the discharge we have been con 
sidcring — the dark space and the negative glow — depend essentially 
iqKUi the pressure of the gas and the shape of the cathode, and do 
not increase when the distance between the anode and cathode is 
increased. The dimensions of the other part of the discharge wliich 
reache.s to the anode and is called the positive column ilepends upon 
the length of the tube, and in long tubes constitutes by far the greater 
part of the discharge. This positive column is separated from the 
negative glow by a dark interval generally known as the Faraday 
dark space; the dimensions of this dark interval are very variable — it 
is sometimes altogether absent. 

The positive column assumes a considerable variety of forms 
as the current through the gas and the pressure are varied : some- 
times it is a column of uniform luminosity, at others it breaks up into 
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n series of bright and dark patches known as striations. Some 
rxnmples of these are given in iig. 17 of Condhctiow, Electric 
{Through Gases). The distance between the striations vanes with 
ilic pressure of the gas and the diameter of the tube, the bright parts 
l>eing more widely separated when the pressure is low and the dia- 
meter of the tube large, than when the pressure is high and the 
rube small. The striations are especially brilliant and steady when 
a Wehnelt cathode covered with hot lime is used and the discharge 
prcxluced by a number of storage cells ; by this means large currents 
can be sent through the tube, resulting in very brilliant striations. 
When the current is increased the positive columu shortens, retreat- 
ing backwards towards the aiuxle, and may. by using very low 
currents, be reduced to a glow over the surface of the anode. 
The electric force in the positive column has boon measured by 
many ob.servers. It is small compared with the forces which exist 
in the dark space ; when the luminosity in the po.sitivc column is 
tiniform, the force there is uniform ; when the positive column is 
striated there are periodic variations in the electric force, the force 
Ix'ing greater in the bright parts of the .striation than in the dark. 

Anode Drop aj Potential. — Skinner {Wied. Ann. 68, p. 752 ; 
Phil. Ma^. [6], 8, p. 387) has shown that there i.s a sudden 
change in potential hetwetm the anode itself and a point in the 
iras close to the anode. Thi.s change amounts to about 20 volts 
ill air ; it is thus much smaller than the e.athode fall of potential, 
iind it is also much mon* almipt. I'here does not seem to lx* 
any region at the anode compuriilile in dimensions with the 
Oookijs’ dark space in which the drop of potential occurs. 

The highly differentiated strmlurc we havci descriljed is 
not tlie only way in which the current can pass through the 
tuht. If a large Leyden jar i.s suddenly discharged through 
ihe tube the discharge passes as a uniform, continuous column 
stretching without interniption from anode to cathode ; Gold- 
stein has shown (Verh. deutsch. phys. (ies. 0, p. 321) that 
the spectrum of this discharge shows vctv interesting char- 
actenstics. " (j. j. T.) 

VACZ ((ler. Waitzen), a town of ITiingary, in the (‘.ounty of 
Pest-Pilis-Solt-Kis-Kun, 20 rn. N. of JUidapi'St by rail. Pop. 
(rgoo) 16,563. It is situated on tlu* left hank of the Danube, 
at the point where this river takes its southern cour.se, and at 
ihii foot of the Nagys/ii (Gcr, Waitzenberg)^ on the outskirts 
of tlie (Carpathians. It is the .scat of a Roman (Catholic bishopric, 
founded in the lUh century, and contains a beautiful cathedral, 
built in 1761-1777, after the model of St Peter’s at Rome. 
.Amongst other buildings are the episcopal yialacc, with a museum 
of Roman and medieval antiquities, several convents, and the 
jirincipal deaf and dumb institute in th(^ country. There are 
large vineyards in the neighbouring district, and the cx- 
jxirtation of grapes is extensively carried on. Vdez was the .scene 
of two victories gained by th(? Austrians against the 'I urks, one 
in 1597 and the other in 1684. 

VADE-MECUM, a Latin phrase meaning literally “ come 
with me ” {vade, imperative of vadere. to go or come ; eurn, with ; 

abl, of ego, I), and used in French, Spanish and English 
for .something that a person is in the habit of constantly taking 
about with him, e.specially a book of th(t nature of a handy guide 
or work of reference. 

VAGRANCY (formed from “ vagrant,” >van tiering, iin.setticd ; 
this wwd appears in Anglo-Fr. as wakerant and O.Fr. as wanerant, 
and is probably of Teut. origin, cf. M.L.G. wetkern, to walk about ; 
it is allied to Eng. “ walk,” and is not to be directly referred to 
l^t. vagart), the state of wandering without any .settled home ; 
in a wider sense the term is applied in England and the United 
States to a great number of offences against the good order of 
sficiety. An English statute of 1547 contains the first mention 
of the word vagrant,*’ using it synonymously with ** vaga- 
bond ” or “ loiterer.” Ancient statutes 'quoted by Rlack.stone 
define vagrants to be ” such as wake on the night and sleep on 
the day and haunt customable tavcTn.$ and alehouses and routs 
about ; and no man wot from w’hencc they come ne whither 
they go.” The word vagrant now usually includes idle and 
disorderly persons, rogues, vagabonds, tramps, unlicen.sed 
pedlars, beggars, 6:c. 

The social problem of vagrancy is one that in 1910 had not 
vet been satisfactorily dealt wdth, so far as the United Kingdom 
is conrern^'d. Indeed, th • V of the early 19th century 


remained still in force in England and Wales. In early times, 
legislation affecting the deserving poor and vagrants was blended. 
It was only very gradually that the former were allow'ed to run 
a freer course, hut provi.sion.s iis to vagrancy and mendicity, 
including stringent laws in relation to constructive ” sturdy 
beggars,” ** rogues ” and “ vagabonds,” formed, until well on 
in th(‘ 19th century, a prominent feature of Poor Law legislation. 
In 1713 an act was pa.sscd for reducing the laws relating to 
rogue.s, vagabonds, sturdy beggars and vagrants into one act, 
and for more effectually punishing them and sending them to 
their homes, the manner of c'onveying them ineliiding whipping 
in every count)' through which they passed. 'I’his act wxs 
in turn repealed in 1 740 ; the sukstituied consolidation act 
(13 Geo. 11 . c. 24), cmhrai’ing a variety of provisions, made a dis- 
tinct ion between idle and ilisorderly pt*rson.s, rogues and vaga- 
bomls and incorrigible rogues. Four years later was pa.ssed 
another statute which continued the rough classification already 
mtmtioned. I'he laws relating to idle and disorderly persons, 
rogues and vagabonds, incorrigible rogues and other vagrants 
in ICngland were again consolidated and amended in 1S22, but 
tlie act was supi'rscded two years later by the Vagrancy .Act 
(5 Geo. IV. e. 83), w'hicli in 1910 was the operative statute. 

The oflfoncos doalt witli niuler the act of 1H24 nmy he rlassified as 
follows: (I) otfeiu'cs comnutted by persons ot a disrepulahlr 
inotlo of liie, such ns fniditiK as a pedlar wilhoni ;i licence, 

telling fortunes, or sleejiing in out houses, unoccupied buildings, 
\x., without visible uu'jvns of subsistence ; (2) offences av.ainst 
the poor law. such as leaving a wife aiui family chargi'able to the 
poor rate, returning to and beroming cluirgoable to a parish after 
being removefl therefrom by an order of the j»isljc<*s, ret using or 
neglecting to perform tlie task of work in a workhouse, or iliinuiging 
I clothes or other property belonging to the guardians ; (.^) offences 
j committed by jirofessiomd criminals, siicli as being found in po.s- 
session of house-breaking implements or a gan fir other ollensive 
weapon wiili a felonious intent, or being found on any eucloHcd 
premises for nn iiidawfid purpose, or frequenting public jiluees lor 
the purpose of felony. 

Offences specially characteristic of vagrancy are begging, sleeping 
out, and certain offences in casual wards, siieli as refusal to periarm 
a ta.sk of work and dt*.stroying clothes. PfTsons committing these 
bst- men tinned offences are classed os '* idle and di.sorderly persons'** 
and are lialile on summary conviction to imprisonnienf with har<I 
labour for fourteen days or on coiiviclion by i». jietly sessional court 
to a tine of ^5 or a ruonlli's imprisonment with or without liard 
labour. A second convict ion makes a person a “ rogue and vag.a- 
boml ** liable on summary conviction to inifirisonmcni for fourteen 
days or on conviction by n. petty sessional court to a fine of ^2; 
or impri.s(>nment lor three months with or without hard labour. 
Any person sleeping out without visible means of .subsistence is 
.a rogin^ and vagabond, or on second conviction an incorrigible 
rogue, while an ordinary beggar is an iflle amf disorderly porson. 
Under the poor law as reformed in 1834 the primary duty of boards 
of guardians wa.s to relieve destitute persons within tlieir district, 
but legislation ancl administration gradually widened that duty, 
so that eventually they cuine to administer relief to vagrants also, 
or casual paupers, as they are officially termcfl. 

Within the limits prescribed by the local government board the 
treatment in English casual wards varies in a striking tiegree. 
Before admission to a cusiiol ward a vagrant recjuires cmmumI 
an order, olitained either from a relieving officer or his JjT*™ 
assistant. In cases of siidfh*n or urgent necessity, however, * 

the m.'islcr of the workhouse has jiower to admit without an order, 
Generally speaking, vagrants are not a<!mitted to the casual warils 
t>efore 4 p.m. in winter or b p.m. in summer. On admission, they 
.arc supposed to be srarclujd, lint this is not usually done with much 
thoroughness ; broken food found on them is sometimes allowed 
to be eaten in the ward ; money, pipe, folxicco, &c,, are restored 
fothem on discharge. As soon a^practicablc after admission vagrants 
ar<‘ required to be cleansed In a bath with water ot .suitaVde temjiera- 
tnre. Their clothes an* tiiken away and disinfected and a night- 
shirt provnded. Sleeping accommodation is provided either on the 
cellular system or in a.ssociatcd words, the proportion of work- 
houses providing the former Ix’ing 3 to i . Vagrants are, us a general 
rul«. supposed to 1)0 detained two nitchts and are roqaire<l to perform 
a task of work. This consists of stone-breukine. wcsrl-sawiiii:, 
wood -chopping, pumping, digging or oakum jiicking, and should 
represent nine hours' work. 

The supervising authority has endeavoured, in prescribing the 
work to which vagrants nre put, to make it as deterrent as possible, 
but in practice tfie work presents little difficulty to the habitual 
vagrant, and very few workhouses enforce the two nights’ detention 
rule. The fare provided for vagrants is a welcome relief, too, from 
their usual scanty fare, nnd in many of the modern workhouses the 
wards are almost luxurious in tln ir s1yl^» and equipment. 
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The consequence of this generous treatment of those who arc 
** work-shy ** is that instead of being repelled or reformed by their 
treatment, the class is continually on the increase. This 
Kmrm increase has received the serious attention of social re- 
formers, and in 1904 the president of the local government 
board appointed a departmental committee to inquire into 
the subject of vagrancy. The committee presented its report in 1906, 
which with the evidence of witnesses is a most valuable exposition 
of the subject. Among the various recommendations of the com- 
mittee the most important were the transference of casual wards to 
the control of police authorities ; the issue of way- tickets, as used 
on the continent of Europe and a very few English counties, by 
the police to bona fide work-seekers, and more especially the de- 
tention of habitual vagrants in labour colonies. This last recom- 
mendation was also that of the Royal Commission on the Poor Laws 
which reported in 1909, to which those intwested are also referred 
for valuaW information. 

The system of way-tickets has been found useful in Germany 
and Switzerland in assisting the genuine work-seeker on his way 
and in discriminating between him and the idle vagrant. In 
Germany those leaving their districts must carry certain papers of 
identification in addition to a Wanderschein or way- ticket. For the 
relief of the destitute wayfarer there is the Herberge or lodging-house, 
maintained by a voluntary society, and the Verpflegungs-staiion, 
or relief station, maintained by the local authorifies. In each, 
those in search of work can obtain lodging and food either for a 
small payment or by the performance of three hours’ work, such 
as wood -chopping or stone-breaking. In Switzerland way-tickets 
arc issued by a society named the Inter-Cantonal Union to those 
who can prove that they have worked for an employer within the 
throe preceding months, and that at least fivi^ days have elapsed 
since that employment ceased. The Vagrancy Committee recom- 
mended tliat the English way-ticket in book form should give the 
man's personal description, his usual trade, his reason for wanting 
to travel and his pr(q)osed destination, and should contain hLs 
signature and, possibly. Ids finger-prints for the purpose of testing 
identity. 7'he name of each casual ward visited should be stamped 
on the ticket. 'J"hc duration of the ticket should be limited to a 
certain period, possibly a month. With such a ticket, a man 
should be entitled at the casual ward to a night’s lodging, supper 
and breakfast, and after ^>crforming two hours' work to help to pay 
for his food and lodging he should be free to leave whenever he 
liked. The name of the next ward on the direct line of his route, 
which he could reach that night, should be entered on the ticket, 
and on his arrival at that place he should be treated in the same 
manner. The ticket would thus form a rcicord of his journey and 
show whether he was genuinely in search of work. 

The remedy whicli has been considered as most likel>' to be 
effective for the cure of habitual vagrancy in England is that of | 
labour colonics, which have been tried on the continent 
oSluSeM Europe with a substantial measure of success. 

*' These European labour colonics arc described in detail j 
in the appendices to the Report and Evidence of the Vagrancy 
Committee and in the books mentioned at the end of this article, 
but a risume of the more important colonies may here be given. 


Holland , — There arc two classes uf colonies, both originally 
established by the Maatschaapij van Weldadigheid (Society of 
Hencficcncc), a society founded by General van den Bosch (1780- 
1844) 1818. The Free Colonies yrara designed for tlic reception of 

indigent persons, for the purpose of teaching them agriculture, and 
so enabling tlicm eventually to earn their, own living independently. 
There are three of these free colonies, viz. Frederiksoord, Willem- 
soord and Wilholminasoord, forming practically one colony, wath a 
papulation of about 1500. The expenses oE the colonics are met 
by voluntary subscriptions, but it has been found that the persons 
who enter the free colonics remain there and few fresh cases arc 
received. The number of inmates has been steadily decreasing. 
The society also maintained Beggar Colonics for the compulsory 
detention of persons committing the oiTcncc of begging. They 
were more penal than reformatory institutions, and the inmates 
were taught certain occ^ations by which they might support 
themselves on leaving. They did not prove self-supporting and 
were eventually taken over by the state. The chief institution 
is that at Veonhuizen, which occupies some 3000 acres of land, 
and where some 4000 men of tlic vagrant class arc detained for 
periods varying from not less than six months to not more tlian 
three years. There is a similar institution for women at Leiden. 

Belgium , — In Belgium the institutions for the repression of 
vagrancy are maintained by the state under a law of November 27th, 
1891. They arc of three kinds; (i) D 6 fdts de mendicitc (beggars' 
depGis) ; (2) meisons de refuge (houses 01 refuge) ; and (3) /coles de 
hienfaisanee (refoimatory schools). Tlie beggars’ depots are 
tllMiluSivcly devoted to the confinement of persons whom the 
tH^ial authority shall place at the disix>sal 01 the go\xTnment " 
puipose, and these are classified as (a) able-bodied per.sons 
who, niPtoad of working for their living, depend upon charity as 


professional beggars ; {b) persons who, owing to idleness, drunken- 
ness or immorality, live in a state of vagrancy ; and (c) souteneurs. 
There are two of these depots : one for men at Merxplas, and another 
for women at Bruges. Persons are committed to the depots on 
summary conviction for a period of not less than two years or 
more than seven years. The population of Merxplas is over 5000 ; 
the colonists are employed in land reclamation, farming and various 
industries. Small daily wages, varying from id. to 3d., are paid, 
but these may tic withheld for di.sciplinary purposes. One half of 
the wages is retained by the management and paid out to the 
colonist on leaving, the other half being given monthly in the shape 
of tokens to spend at the canteen in articles of food, tobacco, &c. 

The houses of refuge arc for men who from age or infirmity are 
unable to work, or who have been driven to begging or vagrancy by 
the want of work or misfortune. The chief house of refuge is at 
Hoogstraeten, where the helpless and sick are received ; that al 
Wortel being reserved for the able-bodied. The colonists earn 
wages ranging from id. to 7d. a day, one-third of this being given 
to them to spend, and they may take their discharge when they 
have saved 12s. from their earnings or can show that they have 
work to go to. The maximum period of detention is one year. 

Germany, — In Germany there are between thirty and forty labour 
colonies, under the management of a charitable association, thcf 
Labour Colony Central Board. There is, however, no compulsory 
detention. The institutions which deal with vagrants and persons 
who neglect to maintain themselves arc termed ** workliouses ” 
{Arbeitshauspr), but they correspond to the compulsory colonics of 
Belgium and Holland. Under the penal code of 1900, any one 
(ff) who wanders about as a vagabond ; (/;) who begs, or causes 
or allows his children to beg ; (r) who through gambling, drunken- 
ness or idlene.ss is forced to apply for relief for him.sclf, or those fur 
who.se maintcinance he is responsible ; {tt) who while in receipt of 
public relief ref use-s to do work given him by the authorities ; (e) who 
after lo.sing his lodging fails to procure another within a certain 
time, is liable to detention in a workhouse for a period not exceeding 
two years. The workhousers are under strict military discipline, the 
inmates being termed pri.son(irs. They are taught domestic, agri- 
cultural and industrial occupations. 

Switserland. — Labour colonies are of two kinds, voluntary and 
compulsory. The voluntary colonies, of which there are three in 
Switzerland, arc managed by philanthropic .societies. Entry ami 
discharge arc voluntary, but those seeking admission must agree to 
stay a stated time, usually one? or two months. Compulsorj* colonies 
arc established in every canton, under the management of the 
cantonal council. Beggars can bt^ arrested , and , if habitual otlender^s, 
can be sent to a labour colony for a period varying from six months 
to two years. If the man is found to have n^fused work, he can be 
sent to a labour colony as a *' work-shy ” for from three months to 
two j^ears. Owing in great measure to the success of these labour 
colonies, vagrancy has considerably diminished in Switzerland, 
and the colonies everywhere are small ; that at Witzwyl, the 
largest, having less than 200 inmates. Ihinisliment is generally 
inflicted by reduction of food ; the inmates receive no wages, blit 
by industry may earn a remission of their period of detention. 

Authorities, For a history of vagrancy see C. J. Ribton -Turner, 
History of Vagrants and Vagrancy (1887) \ see also Reports, Evidence 
and Appendices of Departmental Committee on Vagrancy, igo 6 — 
a most valuable publication — as well as The Vagrancy Problem 
(1910), by W. H. Dawson, who was a witness before the committee, 
and whbsi! work quoted is full of first-hand information. Tw^o 
Board of Trade Rejiorts on “ Agencies and Methods for dealing with 
the Unemployed," 1893 and 1904, will be found useful, as also Rev. 
W. Carlile and V. W. Carlilc's T/ie Continental Outcast (190O). 

(T.A. J.) 

VAISON, a town of south-eastern France, in the department 
of Vauduse, 26 m. N.N.E. of Avignon by road. Pop. (1^6) 
2148. The Ouvdze, a tributary of the Rhone, divides Vaison 
into two quarters — the Roman and early medieval town on the 
right bank, and the town of the later middle ages on the left 
bank, — the t>vo communicating by an ancient Roman bridge 
consisting of a single arch. On the right bank is the church 
(once the cathedral) of Stc Marie, the choir of which is thought 
to date in parts from the 9th century, while the nave belongs to 
the 12th century. A Romanesque cloister containing a collection 
of old sculpture flanks the church on the north. Remains of a 
Roman amphitheatre and the chapel of St Quenin (dedicated 
to a bishop of the 6th century), with a curious apse of the end 
of the iith century, are also to be seen in the old town. On the 
left ^nk are the parish church (15th and i6th centuries), remains 
of the medieval fortifications, and the keep of a castle of the 
counts of Toulouse. The industries of the town include the 
manufacture of wooden shoes, bellows and agricultural imple- 
ments. Vaison, under the name of VasiOjWas one of the principal 
towns of the Voconiii, and was a place of great importance under 
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the Romans, as is shown by an abundance of objects unearthed 
by excavation, amongst which may be mentioned a fine statue 
of an athiete (the Diadumenos) in the British Museum. The 
bishopric established in the 3rd century was suppressed in 1791- 
Its holders, towards the end of the 12th century, were despoiled 
of the temporal power in the town by tlie counts of Toulouse. 
Subsequently Vaison came, together with the rest of Comtat* 
Venaissin, under the power of the popes. 

VALAIS (Ger. Wallisy Ital. Vallese), one of the cantons of 
southern Switzerland. Its name has been explained as meaning 
the “ Walsch ” {i,e, non- l eutonic) land. But it is pretty 
cer^inly derived from vallis or vallensis pagus, for the 
region is simply the old Vallis Poeninay or upper valley 
of the Rhone from its source in the Rhone glacier to the gorge 
of St Maurice, together with the left bank of the Rhone from 
that gorge to the Lake of Geneva. The spelling “Vallais” 
prevailed till the end of the 18th century, and was officially 
superseded early in the Tqth century by “ Valais/’ a form that 
is very rarely found previously. 

The total area of the canton is 2016*6 sq. m. (exceeded only 
by that of the Grisons and of Bern), of which, however, only 
1107 is reckoned us “ productive ” (forests covering 297*4 sq. m. 
and vineyards 10*7 sq, m.), while of the rest no fewer than 
375 sq* ni. (the most considerable stretch in Switzerland) is 
occupied by glaciers, and 41 j sq. m. by the cantonal share of 
the Lake of Geneva. It is therefore naturally one of the poorest 
cantons in the confederation. It would be still poorer were it 
not for its excellent wines, and for the fact that in summer- 
time it is visited by many thousands of travellers, for whom 
inns liavc been built in nearly every glen and on many high 
pastures (Zermatt, Saas, Riffel Alp, Evolena, Arolla, Zinal, 
Champery, in the Val de Bagnes, in the Lotschen valley, the 
Bel Alp, the Rieder Alp, the Eggishorn, Binn, and near the 
Rhone glacier). It consists of a deep and Jong trench, which 
becomes a mere gorge between Nicdc?rwald and Brieg, the 
general direction being south-west, till at Martigny the valley 
makes a sharp bend to the north-west. The loftiest point in the 
canton is the culminating summit or Dufourspitze (15,217 ft.) 
of Monte Rosa, which rises on a short spur projecting from the 
watershed, but the highest mountain which is wholly situated 
in the canton i the l)om (14^942 ft.), the culminating point of 
the Miscliabel range. 

A railway line runs through the canton from Lo Houveret, on 
the Lake of Geneva, to (73 ni.) Urieg, at the N. mouth of the tuag- 
nificeiit Simplon tunnel (i2| rn., opened in lyoh), the line from 
St Maurice (about 14 m. from Bouverel) onwariis forming the 
through line from Lausanne towards Milan. There are also 
mountain railways from Visp up to Zermatt (thence a branch up 
to the Gornergrat). anti from Vernayaz (near .Martigny) past Salvan 
towards Cliamonix. while the new tunnel, begun in 1906, beneath 
the Lotschen Pass or Lotschberg, connects Kandersteg, in the 
Bernese Oberland, with Bncg, and thus opens up a new direct 
route from London and Paris to Italy. As the canton is shut in 
^most throughout its entire length by high mountain ranges it 
is as a rule only accessible by fool patlis or mule paths acro.ss this 
lofty Alpine barrier. But there are excellent carriage roads over 
the Great St Bernard Pass (81 ir ft.), as well as over the Simplon 
Pass (6592 ft.), both leading to Italy. At the very head of the 
Rhone valley two other finely engineered carriage roads give 
access to Uri over the Furka Pass (7992 ft.) and to the canton of 
Bern oyer the Grimsel Pass (7K)0 ft.). Being thus shut in it was 
almost impossible for the canton to extend its boundaries, save 
in 1 536, when it won the left bank of the Rhone below the gorge i 
of St Maurice. But at early though unknown dates it acquired 
and still holds the ujifK.*!* bit of the southern slope of the Simplon 
Pass, as well as the Alpine pastures on the northern slope of the 
Gemmi. The mineral waters of Leukerbad, and, to a lesser degree, 
those of Saxon, attract some summer vi.sitQrs, the vast majority 
of whom, however, prefer the glorious scenery of the various high 
Alpine glens. 

The canton forms the diocese of Sion (founded in the 4th century), 
and has St Theodule (or Theodore) as its patron saint. Till 1513 
the diocese w’as in the ecclesiastical province of Mofltiers in the 
Tartentaise (Savoy), but since then has been immediately dependent 
on the pope. Within its limits arc the three famous religious 
houses (all now held by Austin Canons) of St Maurice (6th century), 
of the Great St ^rnard, and of the Simplon. Since 1840 the 
abbot of St Maurice has ‘borne the title 01 bishop of Bethlelicm 
*• in partibus infidelium.'* Eoclesiaatical affairs are managed 


without any control or interference on the part of the state, though 
the cantonal legislature presents to the pope as bishop one of four 
candidates presented by the chapter of Sion. 

In 1900 the population was 114438, of whom 74 ^ 5^2 
French-speaking, 34,339 German-speaking, and 5469 Italian- 
speaking, while 112,584 were. Romanists, 1610 Protestants, and 
25 Jews. The linguistic frontier has varied in the course of 
ages. Nowadays from Sierre (10 m. above Sion) upwards a 
dialect of German is generally spoken (tliough it is siiid that the 
opening of the Simplon through route has given u considerable 
impetus to the extension of French among the railway officials), 
while below’ Sierre a French dialect (really a. Savoyard patois) 
is the prevailing tongue. To a considerable degree the history 
of the Valais is a struggle between the German element (pre- 
dominant politically till 1798) and the French elenitmt. Good 
wines are produced in the district, c.specially Muscat and Vin 
du Glacier. Otherwise tlie inhabitants of the main valley (at 
least from Brieg onwards) arc engaged in agriculture, though 
suffering much from the inundations of the Rhone, against 
which great embankments have been constructed, while many 
swampy tracts have been drained, and so the plague of malarial 
fever abated to a certain extent. 

In the higher valleys the inhabitants are employed in pastoral 
occupalioms. The number of “alps” or mountain pastures is 
547 (319 In the Lower Valais and 228 in the Upjier Valais, the 
line of division being drawn a little above Sierre), capable of sup- 
|K>rting 50,735 cows (33.192 and 17,543 res])ec lively) and of an 
estimated capital value of 10,873,900 fr. (7.68>9,5^^ and 2.904,400 
respectively), so that, as might be expected for other reasons, the 
lower portion of the valley where the climate is less rigorous is 
richer and more ])rosperou9 than the upper ]H)rtion where other 
conditions prevail. The capital is Sion (^.v.). Next in point of 
population came (tn 1900) Naters (39)53), on account of the numbers 
ol Italian workmen engaged in piercing tlie Sinqilqn tunnel. The 
neighbouring town of Brieg bau then 21 82 inhabitants, anil the 
wide coninuine of Monthey 3392. 

The canton is ilividetf into 13 administi’alivc districts, which 
comprise 166 communes. 'J‘he cantonal constitution was little 
advanced till 1907 when it was entirely remodelled. The legis- 
lature (Or&nd Comcil or Gyosh hath) is compo»(‘d of members 
elected in the proportion of one for every io(.)0 (or fraction over 
500) citizens, and holds oHice for four years. The executive 
\Consnl (V htal or StaaUfnth) is composed (if five menilxTs, niiimxl 
l)y the Grand Conseil. and holds office tor four years. 'I'Iuj "obligatory 
referendum ” prevails, while 4000 eitizen.s in the case of a 

revision of the ('.antonal constitution) have the right of “ initiative? ” 
as to l(‘gislntive projects. The two members of the Federal Sttindc* 
rath are named by the (irand Gonseil, but the six members of the 
Federal Nationalrath are (elected by a popular vote. The 1907 
cantonal constitution has a curious provision (art. 84) that while 
members of the cantonal legislature are ordinarily elected by all 
the voters of a /ie^trh or district, yet if one or several communes 
(numbering over 500 inhabitants) demand it, this commune or 
these communes form a hreis or ccrch and elect a member or 
members. 

The Vallis Poenina was won by the Romans after a great 
fight at Octodurus (Martigny) in 57 k.c., and was so thoroughly 
Romanized that the Celtic ulwiginal inhabitants and the 
Teutonic Burgundian invaders (5th century) liecame Romance- 
speaking peoples. According to a tradition which can be 
traced back to the middle of the* 8th century, the Theban 
legion ” was martyred at St Maurice about 285 or 302. Valais 
formed part of the kingdom of Transjurane Burgundy (888), 
which fell to the empire in 1032, and later of the duchy of Bur- 
gundia Minor, which was held from the emperors by the house 
of Zahringen (extinct 1218). In 999 Rudolph III. of Burgundy 
gave all temporal rights and privileges to the bishop of Sion, 
who was later styled “ praefert and count of the Valais/’ and 
is still a prince of the Holy Roman Empire j the pretended 
donation of Cliarlemagne is not genuine. The bishops had 
much to do in keeping hack the Zahringen, and later the counts 
of Savoy. The latter, however, succeeded in winning most of 
the land west of Sion, while in the upper part of the valley there 
were many feudal lords (.such as tlie lords of Raron, those 
of La Tour-Chatillon, and the counts of Visp). About the 
middle of the 13th century we find independent communities 
or “ tithings (dizains or Zehnten) growing up, these, though 
seven in number, taking their name most probably from a very 
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ancient division of the bishop^s manors for administrative and 
judicial purposes. In the same century the upper part of the 
valley was colonized by Germans from Hasli (Bern), who 
thoroughly Tcutonized it, though many Romance local names 
still remain. In 1354 the liberties of several of the seven “ tith- 
ings” (Sion, Sicirc, Leuk, Raron, Visp, Brieg and Conches) 
were confirmed by the Emperor Charles IV. A little later 
the influence of Savoy became predominant, and the count 
secured to his family the bishopric of Sion, of which he was 
already the suzerain. His progress was resisted by the tithings, 
which in 1375-76 crushed the power of the house of La Tour- 
('hatillori, and in 1388 utterly defeated the forces of the bishop, 
the count and the nobles at Visp, this being a victory of the 
Teutonic over the Romance clement in the land. From 1384 
the Morge stream (a little below Sion) was recognized as th(; 
boundary between Savoyard or Lower Valais and episcopal 
or Upper Valais. In 14J 6--1 7 the /.ehnten of the upper bit of the 
valley made an alliance with Lucerne, Uri and Untcrwaldcn, 
with a view partly to the conquest of the Val d’OssoIa, which 
was finally lost in 1422, and partly to the successful crushing of the 
power of the lords of Raron (1420). By the election of Walthcr 
von Supersax of Conches as bishop in 1457 the Teutonic element 
finally won the supremacy. On the outbreak of the Jiurgundian 
War the bishop of Sion and the tithings made a treaty with 
Bern. In November of the same year (1475) ^^cized all 
Lower or Savoyard Valais up to Martigny, and in 1476 (March), 
after the victory of Grandson, won St Maurice, Evian, Thonon 
and Monthey. The last three districts were given up in 1477, 
but won again in 1536, though finally by the treaty of Thonon 
in 1569 Monthey, Val dTllicz and Bouveret alone were per- 
manently annexed to the Valais, these conquests being 
maintained with the help of their old allies, Uri, Schwyz and 
Untcrwaldcn. Thcs(5 conquered districts (or Lower Valais) 
were always ruled as subject lands ))y the bishop and tithings 
of Upper Valais. The Valais took part in the Milanese war of 
1512 j 6, and henceforth was reckoned as an “ally*’ of the 
Swiss Confederation. In 1533 a close alliance was made with 
the Romanist cantons ; but by 1551 the Protestants had won 
so much ground that toleration was proclaimed by the lot^al 
assembly. In 15S6 Upp(T Valais became a Ttumber of the 
Golden League, and finall)' in 1603-04 the four tithings of 
Conches, Brieg, Visp and Raron carried the day in favour of the 
old faith against those of Leuk, Sierre and Sion. In 1790-91 
T.()wer Valais rose in revolt ; but it w'as not finally freed till 
1798, when the whole of Valais became one of the cantons of the 
Helvetic Republic. Such prolonged and fierce resistance was, 
however, offered to French rule by the inhabitants that in 1802 
Bonaparte declared Valais an independent slate under the 
name of the “ Rhodanic Republic,” yet in i8to, for strategic 
reasons, he incorporated it with PVance as the “ department 
of the Simplon,” and it was not freed till the Austrians came in 
1813, In 1 81 5 a local assembly created , in which Qiivh of the 
seven tithings of Upper and enu-h of the six of Lower Valais 
(though the latter had nearly double tht’ population of the 
former) elected four members, the bishop being given four votes. 
This constitution was approved by the Federal Swiss Diet, 
which thereupon (1815) received the Valais as a full member 
of the Swiss Confederation. In 1832 the Valais joined the 
League of Sarnen to maintain the Federal Pact of 1815. In 
1839-40 it was convulsed by a struggle betw^een the Conserva- 
tive and Radical parties, the split into two half cantons being 
only prevented by the arrival of Federal troops. The constitu- 
tion was revi.sed in 1839, the local assembly was to be elected 
according to population (i member for every 1000 inhabitants), 
and the bishop was given a seat instead of his four votes, while 
the clergy elected one d(‘puty. In 1844 civil war raged, many 
Liberals bein^ slain at the bridge of Trient (May 1844), and the 
Valais becoming a member of the Sonderbund. By the 1844 
constitution the clergy elected a second deputy. The intro- 
^cjiion of the Jesuits embittered matters, and the Valais 
was the last canton to submit in the Sonderbund War (1847); 
it contented itself, howxver, with voting steadily against the 


acceptance of the Federal constitutions of 1848 and 1874. By 
the constitution of 1848 all ecclesiastical exenriptions from 
taxation were swept away, and the bishop lost his seat in the 
assembly. New constitutions were framed in 1852, in 1875 
and in 1907. 

Authorities. — F. Barbey, La lioute du Simphu (Geneva, 190O) ; 
J. Bernard de Montniclian, St Maurice et la Thebecnnc (2 vols.. 
Paris, 1888) ; M. Besson, Hccherches sur its origines des H>echts 
dcGendvc, Lausanne, Sion (Fribourg?, 1906) ; li tatter aus (hr Wallisrr- 
Gcschichtc (Sion, from 1889); L. Coiirtiiion. Lc Pcuplr du Valais 
(Geneva, 1903) ; S. Furrer, Gcschichtc, Statistik und Vrhunden- 
Sammlung iilnr Wallis (3 vols., Sion, 1850- 52); fl. CJay, Ilistoivc 
i du Vallais (2nd ed., Geneva, 1903), and Melanges d'htsioirc val- 
laisanne (Geneva, 1891); F. cle GinKins-la-Sarraz, Drvdoppctnent 
dc Vindtpcndance du Ifant-Valais, (Zurich, 1844) ; J. Gremand, 
Documents rolatifs A Ihistoirc du Vallais (8 vols. (to i-i57). Lausanne. 
1875-1898) ; P. A. GrcMial, Hisinirc modernc du Valais de a 
/<y// (Geneva, 1894) ; J. Heierli and W. Oechsli, (Jrgeschichte des 
Wallis (Zurich, I8ry6); A. Hcuslcr, Hcchtsquellen dts Cant. Wallis 
(Basel, 1890); R. Ho])j)cler, lieiirdge z, Gcschichtc des Wallis iui 
Mittclallcr (Zurich, 1897) ; K. Prcssel, Hauarheiten am Simplon- 
Tunnel (Ziirich, 1906) ; Ji. Kainean, !.c Vallais hisiorwuc (Sion, 
1886) ; M. Schiller, Description du departement du Simplon (Sion, 
1812); J. Schott, Die dcutschrn Cohnien in Ptemont (Stutlf?art, 
1842); J. Simler, Dcscriptio Vallesiac (Zurich. 1574); A. Struby, 
Die Alp'unrthschaft im Obcv-Wtxllis (Soleure, 1900), and TJ ^commie 
alpcstre du Bas-Valais (SoU*un*, 1902) ; W allUer-Sagen (Sion. 1872) ; 
Walliser Sagen (2 vols., Brieg, 1907) ; F, O. Wolf, The Valais, 
forming several numbers of the serie.s " Illustrated Europe ” (pub- 
lished at Zurich) ; J. Zimmerli, Die Sprachgrense im Wallis (vol. iii. 
of his larger work, Die dcuhch-fvanzosischc Sprachgrenzr in dev 
Schweiz), Basel and Geneva, 1899. (W. A. B. C.) 

VALDEMAR L, king of Denmark (1131-1182), the son of the 
chivalrous and popular (!anutt‘ Lavard and the Russian princess 
Ingeborg, was born a week after his father’s murder, and was 
carefully brought up in the rijligious and relatively enlightened 
household of Asscr Rig, who.sc* sons Absalon and Esbjorn Snan*. 
or “ the Swift,” were his playmates. On the death of King Eric 
Lam in 1147 Valdemar came forward as one of the three pre- 
tenders to the Danish crown, Jutland falling to his portion 
(compact of Roskilde, 9th of August 1157). Narrowly escaping 
assassination, at a banquet a few’ days later, at the hands of his 
rival, KingSweyn 111 ., he succeeded only with the utmost diffi- 
culty in escaping to Jutland, but on the 23rd of October utterly 
routed Sweyn at the great battle of Grathc Heath, n(‘ar Viborg, 
Sw'cyn perishing in his flight from the field. Valdemar had no 
longer a competitor. He was the sole male survivor of the 
ancient royal line ; his valour and ability were universally recog- 
nized, and in Absalon, elected bishop of Roskilde in 1x58, he 
jiosscsscd a minister of equal genius and patriotism. The first 
efforts of the new monarch were directed against the W\:nclish 
pirates who infested the Baltic and made not merely the political 
but even the commercial development of the Danish state im- 
po.ssiblc. What the Northmen were to the W^‘stern powers in 
the 8th and 9th the Wends were to the Scandinavian lands in 
the nth and 12th centuries. But the Wendish pirates were 
more mischievous because less amenable to civilization than the 
j Vikings. They lived simply for plunder, and had neither the 
i ambition nor the ability to found colonics like Normandy or 
Northumbria. We may form some idea of the extent and the 
severity of their incursions from the fact that at the beginning 
of the reign of Valdemar the whole of the Danish eastern coast 
lay wasted and depopulated. Indeed, according to Saxo, one- 
tliird of the realm was a wilderness. The stronghold of the 
Wends \vas the isle of Rugen. Here lay Arkona their chief 
sanctuary and Garz their political capital. Both places wTre 
' captured in 1 169 by a great expedition under the command of 
Valdemar and Absalon ; the hideous colossal idol of Kiigievit 
was chopped into firewood for the Danish caldrons, and the 
I Wends were chri.stcncd at the point of the sword and placed 
i beneath the jurisdiction of the see of Roskilde. This triumph 
was only obtained, howev er, after a fierce struggle of ten years, 
in which the Danes were much hampered by the uncertain and 
selfish co-operation of their German allies, chief among whom was 
Henry the Lion, duke of Saxony and Bavaria, who appropriated 
the lion’s share of the spoil. For at the beginning of his reign 
Valdemar leaned largely upon the Germans and even went the 
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length, against the advice of Absalon , of acknowledging the over- 
lordship of the Emperor Frederick Barbarossa at the reichstag 
of Dole, T 162, Very different was Valdcmar’s second conference 
with Barbarossa, on the banks of the Eider, in 1182, when the two 
monarchs met as equals in the presence of their respective armies, 
and a double marriage was arranged between two of Valdemar’s 
daughters and two of the emperor’s sons. The only serious 
domestic trouble during Valdemar’s reign was the rebellion of 
the Scanian provinces, which objected to the establishment of a 
strong monarchy inimi(’al to local pretensions and disturbances, 
and especially to the heavy taxc.s and tithes necessary to support 
the new reign of law and order. The rising was ultimately 
suppres.sed by Absalon at the battle of Dysiaa, 1181. In the 
following year died King Valdemar. His services to his country 
arc aptly epitomized in the epitaph on his ancient monument 
at Ringsted church which describes him as “ Sclavorum domi- 
nator, patriae liberator et pacis conservator.” His fame has been 
somewhat obscured by that of his great minister Absalon, whom 
their common chronicler Saxo constantly magnifies at the expense 
of his master. Valdemar’s worst faults wore a certain aloof- 
nes.s and taciturnity. He is the only one of Saxo’s h(‘rot*s in 
whose mouth the chronicler never puts a speech. But his long 
reign is unstained by a single ignoble deed, and he devoted 
himself heart and soul to the promotion of the material and 
spiritual welfare of Denmark. 

See Danworh'f; Ihsiorie, vol. i. pp. 570-O70 (rop(’iihaj»en, 

1897-1905) ; Saxo, Gestn Danorum, books 10-16 (Strassburff, 1886). 

(K. N. B.) 

VALDEMAR II., king of Denmark (1170-1241), was the j 
.second son of Valdemar 1. and brother of Canute VI., whom he 
.succeeded on the 12th of November 1202. Already during liis 
Iirothcr’s lifetime, as duke of Schleswig, Valdemar had success- 
fully defended Denmark against German aggression. In 1201 he 
assumed the offensive, conquered Holstein i together with Ham- 
burg, and comijclled Count Henry of .Schwerin to acknowledge 
the over-lordship of the Danish crown. Immediately after his 
coronation, he hastened to his newly won territories, accom- 
panied by the principal civil and ecclesiastical dignitaries of 
Denmark, and was solemnly acknowledged lord of Northalbingia 
(the district lying between the Eider and tin? Kllie) at Liiheck, 
Otto IV., then in difficulties, voluntarily relinquishing all German 
territory north of the Elbe to Valdemar, who in return recognized 
Otto as German emperor. Thus the three bishoprics of Liibeck, 
Katzeburg and Schwerin, which hitherto had been fief of tht* 
Reich, now passed under Danish suzerainty. Liibeck was a 
peculiarly valuable possession. The city had been ounded in 
1158 with the express object of controlling the Baltic trade. 
Only through Liibeck, moreover, could supplies and reinforce- 
ments be poured into the German military colonics in Livonia. 
By closing Lul>eck Valdemar had German trade and the German 
ove^-s(^as settlements entirely at his mercy. This state of things 
was clearly recognized by German statesmen, and in 1208, when 
the Emperor Otto felt more secure upon his unstable throne, he 
became overtly ho.stile to Denmark and would have attempted 
the recovery of the lost German territory but for the interposition 
of Pope Innocent III., who threatened to excommunicate any 
German prince who should attack Valdemar, the equally pious 
and astute Danish king having undertaken, at the bidding of 
the holy sec, to lead a crusade against the heathen Esthonians, 
Valdcmar’s position was still further .strengthened when 
Frederick IL, the successful rival of Otto IV., was, in 1215, 
crowned at Aix-la-Chapelle. Valdemar at once cultivated the 
friendship of the new emperor; and Frederick, by an imperial 
brief, issued in December 1214 and subsequently confirmed by 
Innocent 111 . and Honorius III., formally renounced all the 
German lands north of the Elbe and Elde, as well as the Wendish 
lands on the Baltic, in favour of Valdemar. 

^ attempt by Otto in 1215 recover Northalbingia was 
easily frustrated by Valdemar, who henceforth devoted himself 
to the extension of the Danish empire over the eastern Baltic 
shores. Here, however, he had already been forestalled. At 
the end of the 12th century the whole of the Baltic littoral from 


semi-Christian Pomerania to orthodox Pleskow was fiercely and 
obstinately pagan, rhe connecting link between the western 
and the eastern Baltic was the isle of Gotland, where German 
merchant.s from Liibeck had estahli.shed a depot (the later Visby). 
The fur^lrade with the Esthonians and Livonians proved .so 
lucrative that a German colony was planted in Livonia it.sclf 
at what was afterwards Riga, and in 1201 for its better security 
the colony was converted into a bishopric. A still firmer footing 
was gained by the (icrmans on Livonian soil when Abbot 'rheo- 
derick of Riga founcled^the order of the Sword (a foundation 
confirmed by the pope in 1204), whose duly it was to convert 
the heathen Esths and Livs and appropriate as much of their 
land in the process as possible. 'I'wo years later Valdemar, 
urged by Archbishop Anders Suneson, also appeared off the 
Esthonian coast and occupied the isle of Oesel. In J2io \'alcl< - 
mar led a second expedition eastwards, this time* directed against 
heathen Prussia and Samland, the chief ri'sult of which was the 
subjection of Mestwin, duke of Pomerania, the leading chieftain 
in those parts. 

Now was to be seen the determining influence of sea-power 
1 even in those days. Despite its superior weapons and mode 
of warfare, the German east Baltic colony was constantly in 
danger of being overborne by the endless assaults of tlie dogged 
^ aborigines, wht)se hatred of the religion of the Cross as f)reaehcd 
I by the knights is very intelligible ; and in 121 8 Bishop Albert 
of Riga was driven to appeal for assistance to King Valdemar. 
Valdemar cheerfully undertook a new crusade ” for the honour 
of the Blessed Virgin and the remission of my own sins.” In 
1218 hit set sail for Esthonia with one of the larg(?st fleets ever 
seen in northern waters, including a Wendish contingent led by 
Prince Vitslav. Landing at Lyndanlse (the modern Reval) in 
north Esthonia, Valdemar at once rc'ceived the submission of 
the inhabitants, but three days later was treacherously attacked 
in his camp and only saved from utter destruction by his own 
personal valour and the descent from heaven, at the critical 
moment, of a red banner with a white cro.ss on it, the Dannebrog 
(Danes’ Cloth), of which we now hear for the first time, and 
which henceforth was to precede the l.)anish armies to vic’tory 
till its capture by the Ditmurshers, three hundred years later. 
This victory was followed by the foundation of Reval and the 
occupation of Ilarrien and Wirland, the northern districts of 
Esthonia, by the Danes. 

Valdemar was now, after the king of England, the most 
powerful potentate in the north of Europe. The soiith-weslcrn 
Baltic was a Danish Mediterranean, and Danish territory extended 
from the Elbe to lake Peipus. But this scattered and hetero- 
geneous empire required a large standing army and a strong 
central government to hold it together. It is doui)tful whether 
even the gimius of Valdemar would have proved equal to such 
a stupendous task. He never had the opportunity of attempting 
it. In May 1223 he was seized at midnight in his tent on the 
isle of Lyd, whither he had come to hunt, by his va.ssal and guest 
Count Henry of Schwerin, and conveyed with his son and many 
other valuable hostages to the inaccessible castle of Dannenberg- 
on-Elbe. In this dungeon he languished for two and a half years, 
and, despite all the efforts (ff Pope Honorius III. on his behalf, 
was ultimately forced to pay a heavy ransom, and surrender 
Northalbingia and all his Wendish conquests except Riigen. 
On his release Valdemar attempted to retrieve his position by 
force of arms, but was utterly defeated at the battle of Bornhoved 
(22nd of July 1227), which deserves a place among the decisive 
battles of history, for it destroyed at once and for ever the 
Danish dominion of the Baltic and established the independence 
of Liibeck, to the immense detriment in the future of all the 
Scandinavian states. On the other hand Valdemar, by prudent 
diplomacy, contrived to retain the greater portion of Danish 
Esthonia (compact of Stensby, 1238). With rare resignation 
Valdemar devoted the remainder of his life to the great work 
of domestic reform. His noblest achievement in this respect 
is the codification of the Danish laws known as the Jydske Lov 
(Jutland Code), which he lived to see completed a few days before 
his death at Vordingborg on the 28th of March 1241. Valdemar 

vxvii. 27 r/ 
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was twice married, his first consort being Dragomir (Dagmar) of 
Bohemia, his second lierengaria of Portugal. All his four sons, 
Valdemar, Eric, Abel and Christopher became kings of Denmark. 

See Danmarks Higes Historic, vol. i. pp. 730-849 (Copenhagen, 
j 897 -jyo 5 )- (K. N. li.) 

VALDEMAR IV., king of Denmark (c, 1320-1375), was the 
youngest son of Christopher II. of Denmark. Vaidemar was 
brought up at the court of the German emperor, Louis of 
Bavaria, during those miserable years when the realm of 
Denmark was partitioned among Holstein counts and German 
Ritter j while Scania, “ the brcad-bask(?t ** of the monarchy, 
sought deliverance from anarchy under the protection of 
Magnus of Sweden. Even the Hanse Towns, th(? hereditary 
enemies of Denmark, regarded the situation with disquietude. 

One would gladly have seen a single king in Denmark if only 
for peace sake,’* .says the contemporary Liibeck chronicle, “ for 
peace was not to be had either at sea or on land.” The 
assassination at Randers of the detested Holstein tyrant Count 
Gerhard III. (1340), who for nine years had h(‘ld Jutland and 
Funen and dominated the rest of Denmark, first opened Valdc- 
mar’s way to the throne, and on midsummer day j 340 he was 
elected king at a Landsting held at Viborg, after consenting to 
espouse Hclveg, the sister of his most important confederate, 
Valdemar, duke of Schleswig. 

Neither the time nor the place of Valdemar's birth is known, 
but he could not have been more than twenty wlum he became 
the nominal king of Denmark, though, as a mattiT of fact, 
his territory was limited to the northernmost county of Jutland. 
His precocious maturity is strikingly evident from the first. 
An energy which never slackened, a doggedness which no 
adversity could crush, a fiery ambition coupled with the coolest 
calculation, and a diplomatic unscrupulousn(‘ss which looked 
always to the end and never to the mciins, these were the 
salient qualities of the reconstructor of tlie dismembered 
Danish state, h'irst Valdemar aimed at the recovery of Zealand, 
which was actually partitioned among a .score of Holstein 
mortgag‘es wdio ruled their portions despotically from their 
strong ca.stles, and sucked the people dry. The opprcs.scd 
clergy and pijusantry regarded Valdemar as their natural 
deliverer ; but so poor and friendlc.ss was he that the work 
of redemption proved painfully slow. In November 1343 he 
obtained the town and (ustle of ('openhagen from King Magnus 
Smek of Sweden, by reconfirming in still more string('ni terms 
the previous surrender of the rich Scanian provinces, and by 
the end of the following year he had recovered the whole of 
North Zealand. In 1347 the remainder of Zealand w'as redeemed, 
and the soiithcTn isles, Laaland, Falster and Mdn, also fell into 
the king’s strenuous hands. By this time, too, the whole of 
Jutland (exfTj)t the province of Ribe) had fallen to him, county 
by county, as their respedive holders were fiaid ofT. In 1349, 
at the Landsiin^ of Ringsted, Valdemar proudly rendered an 
account of his stewardship to the Estates of Zealand, and the 
bishop of Roskilde congratulated him on having so miraculously 
delivered his people from foreign thraldom. In Augu.st 1346, 
he prudently rid himself of the distant and useless province of 
Esthonia by selling it very advantageously to the Livonian Order. 

Valdemar now gave full play to his endless energy. In north 
German politics he interfered vigorously to protei’t his brother- 
in-law the Margrave I.^uis of Brandenburg against the lords of 
Mecklenburg and the duke.s of Pomerania, with such success 
that the emperor, ('harles IV., at the conference of Bautzen, 
was reconciled to the Brandenburger and allow^*d Valdemar 
an annual charge of 16.000 silver marks on the city of Liibeck 
(1349). Some years later Valdemar seriously thought of re- 
viving the ancient claims of Denmark upon Imgland, and 
entered into negotiations with the French king, John, who in 
his distress looked to this descendant of the ancient Vikings for 
help. A matrimonial alliance between the two tTowns W'as even 
(^iscus.sed, and Valdemar offered, for the huge sum of 600,000 
gulden, to transport 12,000 men to England. But the chronic 
state of rebellion in western Denmark, which, fomented by the 
discontentL'd Jutish magnates, lasted with short inter\’als from 


1350 to 1360, compelled Valdemar to renounce these far- 
reaching and fantastic designs. On the other hand, he proved 
more than a match for his domestic rebels, especially after his 
great victory at Brobjaerg in Funen (1357). Finally, the com- 
pact of Kalundborg restored peace to the kingdom, 

Valdemar now turned his eyes from the west to the east, 
where lay the “ kingdom of Scania.” Valdemar had indeed 
pledged it solemnly and irrevocably to King Magnus of Sweden, 
who had held it for twenty years ; but profiting by the diffi- 
culties of Magnus with his Norwegian subjects, after skilfully 
securing his own position by negotiations with Albert of Meck- 
lenburg and the Hanseatic League, Valdemar suddenly and 
irresistibly invaded Scania, and by the end of 1361 all the old 
Danish lands, except North Holland, were recovered. 

By the recovery of Scania Valdemar had become the lord of 
the great herring-fishery market held every autumn from St 
Bartholomew^’s day (24th of August) to St Denis’s day (9th of 
October) on the hammer-shaped peninsula projecting from the 
S.VV. corner of Scania containing the towns of Skandr and 
l^’alsterlx). This flourishing industry, which fully occupied 
40,000 boats and 300,000 fishers assembled from all parts of 
Europe to catch and salt the favourite Lenten fani of the whole 
continent, was the property of the Danish crown, and the in- 
numerable tolls and taxes imposed by the king on the frequenters 
of the market was one of his most certain and lucrative sources 
of revenue. Foreign chapmen eagerly competed for special 
j>rivilege.s at Skamir and Falsterbo, and the Hanseatic merchants 
in parti(‘ular ainuxl at obtaining a monopoly there. But 
Valdemar W'os by no means disposed to submit to their dictation, 
and politic:al conjunctures now brought about actual hostilitie.s 
between Valdemar and the Hansa, or at least that portion of it 
known as the Wtindish Towns, ^ whose commercial interests 
lay principally in the Baltic. 

From time immemorial the isle of Gotland had been the 
staple of the Balti(' trade, and its capital, Visby, whose burgesses 
vver(‘ more than half (/ennan, the commercial intermediary 
between east and west, was the wealthiest city in northern 
Europe. In July 1361 Valdemar set sail from Denmark at the 
head of a great fl(‘el, defeated a peasant army before Visby, and 
a few days later the l.>urgesses of Visby made a breach in their 
walls Ihroiigli which the Danish monarch passed in triumph, 
'rhe conquest of Gotland at once led to a war between Valdemar 
and Sweden allied with the Hanseatic towns ; but in the spring 
of 1362 Valdemar repulsed from the fortress of Hclsingborg a 
large Hanseatic fli'et provided with ” shooting engines ” (cannon) 
and commanded by Johan Witlenburg, the burgomaster of 
l.ubeck. In Sweden proper he was equally successful, and the 
general pacification which ensued in April 1365, very greatly in 
his favour, was cemented by the marriage of his daughter 
Margaret w'ith Hakon VI. of Norway, the .son of King Magnus. 

Valdemar was now at the height of his power. Every 
political rival had been quelled. With the papal see, since his 
visit to Avignon in 1364, he had been on the best of terms. His 
ecclesiastic patronage was immense, and throughout the land 
he had planted strong castles surely held by the royal bailiffs. 
But in the winter of 1367-68 a hostile league against him of 
all his neighbours threatened to destroy the fruits of a long and 
strenuous lifetime. I’he impulse came from the Hansa. At a 
Hansetag held at Cologne on the nth of November 1367, three 
groups of the towns, s(ivejity in number, concerted to attack 
Denmark, and in January 1368 Valdemar’s numerous domestic 
enemies, especially the Jutlanders and the liolstein counts, 
acceded to the league, wiih the* object of partitioning the realm 
among them. And now an astounding and still inexplicable 
thing happened. At Easter-tido 1368, on the very eve of this 
general attack. Valdemar departed for three years to (Germany, 
leaving his realm in the capable hands of the earl-marshal 
Henning Podbusk. Valdemar’s skilful diplomacy, reinforced 
by golden arguments, did indeed induce the dukes of Brunswick, 
Brandenburg and Pomerania to attack the confederates in the 
rear ; but fortune was persistently unfriendly to the Donisli king, 

‘ Rostock, Grc'iiswald, Wismar and Stralsund. 
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and peace was finally concluded with the towns by Podbusk 
and the Danish Council of State at the conpress of Strulsund, 
1370. The conditions of peace were naturally humiliating for 
Valdemar,^ though, ultimately, he contrived to render illusory 
many of the inordinate privileges he was obliged to concede. 
He was also able, shortly before his death on the 24th of October 
1375, to recover the greater part of Holstein from the rebels. 

Wii know' astonishingly little of him personally. A few 
caastically witty sayings of his, and St Bridget’s famous com- 
parison of him to a fowler who could entice the shyest birds 
with his fluting, are almost all his personalia. It would be a 
mistake to regard him as a patriot. He was too unscrupulous 
and self-ccntrcd to play for an>thing hut his own hand. Yet 
no other Danish king did so much for his country. His states- 
manship, as judged from his acts, was all l.mt flaw k ss, and ho was 
certainly one of the gr(!atest of the medieval diplomatists. His 
charactcT peeps forlli most clearly perhaps in the saying which 
has become his epithet, Atterdag (“ rhcrc will hi* a to-morrow ”), 
which is an indication of that invincible doggednc.ss to which 
he owed most of his successes. 

Sec Dattmarhs Hiatoric, vol. ii. pp. 273* .^56 (CopciihaKon, 

1807-1005). (K. N. U .) 

VALDEPEiiAS, a town of Spain, in the province of (‘iudad 
Real ; near the right bank of the ri\'er Jabalon, a tributary of 
the Guadiana, and on llie ;^Jaclrid-(’ordo^'a and Valdepenas-La 
(alzada railways. Pop. (i()oo) 21.015. Valdepenas is the 
largest town in the Gampo dc ( alatrava, an extensive plain 
north of the Sierra Monma. Its commerce d(?v<dop(;d apidly 
in the last quarter of the rgth century, largely as a n'siilt of 
improvements in its communications hy road and rail ; the 
population in the same period increased by more than one-third. 
Valdepenas contains large distilleries, tanneries, flour mills, 
cooperages, and other factories ; but its trade is chicjfly in the 
red w'ines for wdiich the district is famous throughout Spain. 
There are hot mineral springs near the town. 

VALDES, JUAN DE (r. 1500-1541), Spanish rcjligious writer, 
younger of twin sons of Fernando de Valdes, hereditary regidor 
of Gucnca in (Castile, w’as born about 1500 at (!uenca. He has 
been confused with his twin-brother Alphonso (in th(! suite of 
Charles V. at his coronation in Aix-la-Chapelle, 1520 ; Latin secre- 
tary of state from 1524, died in 1 532 at Vienna). J uan , w ho prob- 
ably .studied at the university of Alcala, first af)pears as the 
anonymous author of a politi(‘o-religious Didlogo de Mermrio y 
Caran^ written and published about 1528. A passage in this 
work may have .suggested Don Quixote’s advice to Sancho 
Panza on appointmimt to his governorship. The Didlogo 
attacked the corruptions of the Roman C hurch ; hence Valde.s, 
in fear of the Spanish Inquisition, left Spain for Naples in 1530. 
In 1531 he removed to Rome, w'here his criticisms of papal , 
policy w'ere condoned, since in his Didlogo h(j had upheld the 
validity of Henry Vlll.’s marriage with (■athcrinc of Aragon. 
On the 12th of January 1533 he writes from Bologna, in attend- 
ance upon Pope (Element VJl. From the autumn of 1533 he 
made Naples his permanent residence, his name being Italian- 
ized as Valdcsso and Val d’Esso. Confusion with his brother 
may account for the statement (without evidence) of his appoint- 
ment by Charles V. as st^cretary to the vi('eroy at Naples, Don 
Pedro de Toledo ; there is no proof of his holding any official 
position, though Curione (in 1544) writes of him as “cavallicrc 
di Cesare.” i Jis house on the Chiaja was the centre of a literary 
and religious <*inle ; Ins conversations and writings (circulated 
in manuscript) stimulated the desire for a spiritual reformation 
of the church. IJis first production at Naples was a philological 
treatise, Didlogo de la Lengua ( 1 533). H is works entitle him to a 
foremo.st place among Spanish prose writers. His friend.s urged 
him to seek distinction as a humanist, but his bent was tiowards 
problems of Biblical interpretation in their bearing on the 
devout life. Vermigli (Peter Mart>T) and Murcantonio Flaminio ' 
were leading spirits in his coterie, which included Vittoria 
Colonna and her sister-in-law, Giulia Cionzaga. On Ochino, for 

’ They oven gave the Haiisa a vote in the future election cif the 
Danish kings. 


I whose sermons he furnished themes, his influence was great, 

! ( arncsecclii. who had known Valdes at Rome as “a modest 
I and wcll-brod ('ourtirr,’’ found him at Naples (1540) “wholly 
intent upon the stud)' of Holy Scripture,” translating portions 
into Spanish from Hebrew and tiroek, with comments and 
introduc tions. 'I'o him Carnesecchi ascribes his own adoption 
of the Evangelical doctrine of justification by faith, and at the 
same time his rejection of the policy tif the Lutheran schism. 
Valdes died at Naples in May 1541. 

His death scattered his band of assiu’iates. Abandoning 
the hope of a regenerated Catholicism, Ochino and Vermigli 
left Italy. Some of Valdes’s writings were by degree's pub- 
lished, in Italian traaslations. Showing much originality and 
penetration, they combine a delicate vein .semi-mystical 
spirituality with the personal ehann attributi^d to their author 
in all contemporary notiivs. Llorenle traces in \'aldes the 
influenec of 'faiiler ; anv such influence must Iiuvr been at 
second band. 'Ihe Aviso on the interpretation of Scripture, 
based on lauler, was probably the work of Alphon.so. Valdes 
was in relations w'ith Fra Bencdi'tto of Mantua, the anonymous 
author of Del Benefizio di iksii Crislo Crocefisso, revised by 
Flaminio (reprinted by Dr Babington, Cambridge, 1S55). 'fhe 
suggestion that Valdes was unsound on the Irinity was first 
made in 1567 by the 'rransylvanian bisiiop, Fraru:i.s David (see 
article .SotaNus) ; it has been adojfled by Sand (1684), Wallace 
(1850) and other anti-'J rinitarian writers, and Ls eounteiianeed 
by Bayle. lo tliis view some colour is givcai b>’ isohili-d expres- 
sions in his writings, and by the subseejuent (‘oiir.se of Ochino 
(whose heterodox repute re.sts, however, on the insight with 
whicli he presented objections). Valdes ncvcT treats of the 
Trinity (even W'hen ('ommenting on Matt, xxviii. 10), reserving 
it (in his Latte Spirituale) as a topic lor advanced Christians; 
yet he explicitly affirms tlie consubstantiality of the Son, whom 
he unites in doxologies with the Father and tlic Holy Spirit 
I {Opusc. p. 145). Practical theology interested iiim more than 
speculative ; his aim being the promotion of a healthy and 
personal piety. 

The following is a list of his writings ; — 

fr) Didlogo do Morruvio v Cnrori (no rinfc or place ; 152H ?). An 
Ilaliati translation by Nicolo Franco, Vcriitc (no date); rt'prin.U;d, 
Venice. 1543. Bouiul with tlie original (and with (In- trajislal Ion) 
will usually Ix; found u, Duihigu by Alphonso de \^aldes on the sack 
of l<nme in 1327 ; this is .also ascribed t(» jiian iti tin* reprint, Dos 
Didingos (1850). 

(2) Didlogo de la l.rngna (written, 1533 ; lirst prinled, Madrid, 
*7.17 ; reprinted, iSOu, 1873). 

(.i) iJoal Maiiirm si drvrohhv fvocro a nifnrmaro . . . pgHnoh dc 
Chnstiniii drllf Coso drlla h'ohf'ioar (no rl.-ite or plac:e ; brfori' 13.15, 
?is it was used by the Italian translator ol ( alvni's criletbisn. i 3 't 3 )* 
No S]mnish original is known. Uejiroduec-d as ImUo Spirttuale, 
Ua.sel, 1340; Paris, 1550: in t.atin, by Pic r])aolo Vergeno, 1,354; 
*.5.57; in Sjianisb, by Ed. PioehmcT, ; in Englisli, by J. 1 . 
l 1882 ; also in (’ierinan (iwire) and in Polish. 

(4) Trataditns, Ikmn, 188 r, fn^m a manuscript in tin; I'alatinc 
Library, Vienna; in Italian. 7 Cinque Ivaloldli Uvangrliti, Korrie, 
*.‘>45; re])rii)te(l, ibfsj ; m ICnglish, by J. ' 1 . JJc lis, in XVli 
dfutsLUlos, 1882. 

(3) Alfaitoto Christiam (written about 1337), in ftaliun, Venice, 
1313 ; m FCncdish, by Jh Jh Witlen, i8hi ; no Spani-sh origmal is 
known. 

((») Cienio i Oitz Conoid eraeioms ; ail co])ic'Koi the origmal edition 
suppressed by the Spanish Inquisition ; thirty-nine o! the Con- 
Ddoruf tones, publi.sbed with the Trataditns, from a Vienna tnanu- 
seript ; in Italian, by Celio Secondo rurione, J.c ( onto ct Jheci Divine 
Consideratione, Basel, 1330; in h’rcnch, by C Jiiud(! dir Karquihnen, 
Lyons, 15^3; Paris, 15^3; in English, by Nicholas FcMTar ,(a( tlic 
instance of (ic-orge llerixu’L), (Jx/ord, idyS; fambridge. ; 

anotherr version by J. T. P>etts, 1863 ; in Spanish, by 1 -iiis Hsdz i 
Rio, 1855. 

(7) Scii/on Doctfinal Letters (onawnl published with th<r Trntaditos 
from Vienna manuscript), in Englisli, by j. T. Betts, with the 
Opuscules. 

(8) Comentavio Jlrovr . . . sohve la T. pi stain dr San Pn-lo a los 
Romanos, Venice. 133''. (wit.li text; edited by juan Perc^z de Pineda) ; 
reorinlt'd. i83f» ; in ICnylish, by ]. T. Itetts, 1883. 

(n) Comentario Rrevr . . . sohre la J^rintrra lijnstola de -san 
Riddo a los Cin'.intuK, N eiiice, 1557 (cditi^d, reprinted and translated 
as o. 8j , 

(10) 1.1 r.vnngrjio dr San Mateo (text and commentary), 1881, 
from Vienna manuscript ; in English, by ]. *i\ Belts, 1883. 
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(il) El SaUerio (the Psalms from Hebrew into Spanisli), published 
with the T vatadiios from Vienna manuscript. 

{iZ) At Vienna is an unpublished commentary in Spanish on 
Psalms i.-xli. 

(13) Sand mentions a commentary on St John’s Gosj)cl, not known 
to exist. 

Notices of Valdes in Sand {Bihlioth. Aniitfiniiar, ib84), Baylc and 
Wallace {Antiirin. 1850) arc inadequate. Keyival of interest 

in him is due to McCric {Hist, lief, in Italy, 1827 ; Hist, lief, in Spain, 
1829). Fuller knowledge of hi.s career was opened up by Benjamin 
B. Wiffen, whose Life of Valdes is prefixed to Hetts’s translation of 
the Considerations, 1865. Discoveries have since been made in the 
Aulic Library, Vienna, by Dr Kdward Bochmer ; cf. his Span, 
’Reformers of Two Centuries (1874), his Lives of J. and A. de Valdes 
(1882), and his article in Realencyhlopddie fitr prot, Theol. und 
Kirche (1885). See alsoM. Young, A onto Paleario (i860) ; K. Ben- 
rath, Bernardino Ochino (1875); Meneiidcz Pelayo, Los Heterodoxos 
Espanoles (1880) ; G. Bonct-Maury, Early Sources of Eng. Unit. 
Christ, (trans. E. P. Hall, 1884) (A. Go .♦) 

VALDIVIA) a southern province of Chile, bounded N. by 
Caiitin, E. by Argentina, S. by Llanquihue and W. by the 
Pacific. Area, 8649 sq. m. Pop. (1895) 60,687 1 (1902, esti- 
mated) 76,000. The province is roughly mountainous in the 
E., is heavily forested and is traversed by numerous rivers. 
There is a chain of lakes across its eastern side near the Andes, 
the largest of which arc Villarica, Rinihuc and Ranco. The 
rivers are the Toltcn on the northern boundary, the Valdivia, 
or Callc-Calle, with its large tributaries in the central part of 
the province, and the Bueno on the southern frontier. The 
Valdivia (about 100 m. long) has its sources in the Andes and 
flows W. to the Pacific. Its largest tributary on the N. is the 
Rio Cruces. The Valdivia i.s the outlet for Lake Rinihue and 
is navigable for a long distance. Valdivia is one of the most 
recently settled provinces and lias a large immigrant clement, 
chiefly German, Its most important industry is that of clear- 
ing away the heavy forests and marketing the timber. Stock- 
raising is an important industry, and wheat is grown on the 
cleiircd lands. Lumber, cattle, leath(T, flour and beer arc ex- 
ported. The capital is Valdivia, a flourishing city on the Valdivia 
river, 12 m. aliove its port, Corral, near the mouth of the river. 
Pop. (1895) 8062 ; (1902, estimated) 9704. It is a roughly ! 
built pioneer town, in which wood is the principal building j 
material. The mean annual temperature is 52*9” and its annual 
rainfall is 115 in. A government railway runs to Osorno on the 
S., and in 1909 wa.s being connected with the central line running 
S. through Bio-Bio and Cautin. The port of Corral, at the 
mouth of the Valdivia river, in lat. 39° 49 ' S.,long. 73° 19' W., 
is situated on the S. side of a broad, lagoon-like sheet of water, 
forming one of the best natural harbours on the coast. It i.s a 
port of call for several lines of steamers, including those of the 
Pacific Mail running between Liverpool and Valparaiso. 

VALDOSTA, a city and the county-seat of Lowndes county, 
Georgia, U.S.A., about 155 m. S.W. of Savannah. Pop. (1890) 
2854; (1900) 5613 (2958 negroes) ; (1910) 7656* Valdosta 
is .served by the Atlantic Coast Line, the Georgia Southern 
^ Florida, and the Georgia & Florida railways. The city 
has a public library : the principal public buildings are the 
County Court House and the Federal building. Valdosta is in 
a rich farming and forest country ; among its manufactures are 
cotton products, lumber, &c. The city owns and operates the 
water works. Valdosta was first settled in 1859, was incor- 
porated as a town in i860, and was chartered as a city in 1901. 

VALENCE, a town of south-eastern France, capital of the 
department of Drome, situated on the left bank of the Rhone, 
65 m. S. of Lyons on the railway to Marseilles. Pop. (1906), 
town, 22,950 ; commune, 28,112. The river is here crossed by a 
fine suspension bridge. The cathedral of St Apollinaris, which 
has an interesting apse, was rebuilt in the iith century in the 
Romanesque style of Auvergne and consecrated in 1095 by 
Urban IL It was greatly injured in the wars of religion, but 
restored in the first decade of the 17th century. The porch 
and the stonelfecr above it were rebuilt in 1861. The church 
contains the morWment of Pius VI., who died at Valence in 1799. 

A curious house (Maison des Tetes) of the i6th century has a 
sculptured front with heads of Homer, Hippocrates, Aristotle, 


Pythagoras, &c. The Maison Dupri-Latour with a beautifully 
carved doorway and the sepulchral monument known as the 
Pendentif date from the same century. The library and the 
museum containing Roman antiquities, sculptures and a 
picture gallery, are housed in the old ecclesiastic.al seminary. 
The most notable of the monuments erected by Valence to its 
natives are those to Emile Augicr the dramatist by the duchess 
of Uz^ (1897) and to General Championnet (1762-1800). 

Valence is the seat of a bishop, a prefect and a court of assizes, 
and has a tribunal of first instance, a board of trade arbitration, 
a chamber of commerce, a branch of the Bank of France, 
training colleges for both sexes, and a communal college. 
Among the industries arc flour - milling, cooperage and the 
inanufacturc of furniture, liquorice, whitewash, and tapioca and 
similar foods. Trade, in which the port on the Rhone shares, 
is in fruit, cattle and live-stock, wine, early vegetables and 
farm produce, &c. 

Valentia was the capital of the Segalauni, and the seat of 
a celebrated school prior to the Roman conquest, a f!olony 
under Augustus, and an important town of Viennensis Priina 
under Valentinian. Its bishopric dates probably from the 4th 
century. It was ravagetl by the Alani and other barbarians, 
and fell successively under the power of the Burgundian.s, the 
Franks, the sovereigns of Arles, the emperors of Germany, the 
dukes of Valcntinois, the counts of Toulouse, and its own 
bishops. The bishops were often in conflict with the citizens 
and the dukes of Valentinois, and to strengthen their hands 
against the latter the pope in 1275 united their bishopric with 
that of Die. The citizens put themselves under the protection 
of the dauphin, and in 1456 had their rights and privileges con- 
firmed by Louis XI. and put on an equal footing with those of 
the rest of Dauphine, the bishops consenting to recognize* the 
suzerainty of the dauphin. In the i6th century Protestantism 
spread freely under Bishop Jean de Montluc, and Valence 
became the capital of the Protestants of the province in 1563. 
I’he town was fortified by Francis I. It had become the scat of 
I a celebrated university in the middle of the 1 5th century ; but 
I the revocation of the edict of Nantes struck a fatal blow at its 
industry, commerce and population. 

VALENCIA) or Valentia, an island off the south-western 
(!oast of Ireland, county Kerry, forming the southern horn of 
Dingle Bay. It is about 7 m. long and 3 broad at its widest purl. 
The strait between the island and tlie mainland forms a fine 
natura harbour, land-locked with narrow entrances, and a 
depth of about 40 ft. at low tide, and thus capable of accommo- 
dating large vessels. At its north end is the Valencia Harbour 
station on a branc'h of the Great Southern & Western railway, 
with a ferry across the strait to Knightstown, the town on the 
island. The harbour is sometimes visited by warships, and is 
extensively used by fishing vessels, for which it is the head- 
quarters of a district. At Knightstown are the buildings of the 
Anglo-American Telegraph Company, for it was from Valencia, 
after .several unsuccessful attempts from 1857 onward, that 
the steamer Great Eastern ” first succeeded in laying the 
cable to Newfoundland in 1866. There are four cables across 
the Atlantic and one to Emden in Germany. On the island 
are Protestant and Roman Catholic churches, constabular\- 
barracks and a coastguard station. The meteorological reports 
received by the central office in London from Valencia are of 
high importance as giving the first indication from any station 
in the United Kingdom of weather influences from the Atlantic'. 
Valencia formerly exported slate of fine quality. Its cliff 
scenery is magnificent, and its luxuriant semi-tropical vegetation 
remarkable. Its name is of Spanish origin ; the Irish originally 
called it Dairbhre, or Darrery, the oak forest. 

VALENCIA) the name of a maritime province of eastern 
Spain, and of the kingdoin in which this province was formerly 
included. The province is bounded on the N. by Terucl and 
Castellon de la Plana, E. by the Mediterranean, S. by Alicante 
and W. by Albacete and Cuenca. Pop. (1900) 806,556 ; area, 
4150 sq. m. Along the coast the surface is for the most part 
low and level, the fertile vegas, or cultivated nlains.of Valencia, 
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JAtiva and Gandia in many places rising very little above 
sea-level. To the west of these is a series of tablelands with a 
mean elevation of about looo ft., which in turn rise into the 
mountains that form the eastern boundary of the tableland of 
New Castile, and attain within the province a maximum eleva- 
tion of nearly 4000 ft. The coast is skirted by considerable 
stretches of sand-dune, and by a series of these the lagoon called 
the Albufcra {q,v,) dc Valencia is separated from the Mediter- 
ranean. The principal rivers are the Guadalaviar or Turia and 
the Jucar (q.v.) The Guadalaviar enters the province in the 
extreme north-west, flows south-east, and falls into the sea 
below the city of Valencia ; it receives numerous tributaries of 
little importance, and it dispenses fertility by numerous aque- 
ducts, mostly of Moorish origin, throughout the lower part of 
its course. Both the Jucar and its right-hand tributary the 
Albaida supply water for an extensive system of irrigation 
canals. 

In the lowlands, especially towards the coast, very little rain 
falls ; but heavy rain and melting snow among the highlands in 
which the principal rivers rise occasionally cause sudden and 
disastrous floods, 'the vegas have an (jxccptionally fine, almost 
sub-tropic.'d climate. 1 n Ihoir low-lying portions rice is the favourite 
crop ; elsewhcn' wheal, maize and all kinds of fruit are abundantly 
grown ; the mullx'rry is cultivated for sdk ; and wine and oil are 
produced. Esparto gr.ass is grown in the less f(‘rtile areas, '.riic 
tablelands produce, according to their elevation and ex|>osure, figs, 
almonds, olives or vinos. The pastuns of the higher ground.s 
sustain numerous sheep and goats ; but cattle and liors(*s are 
relatively few. 'Ihc hillsides are somewhat bare of timber. The 
mineral resources of the province are little developed. The h.shing 
industry on thi‘ coast is considerable, and there are manufactures of 
silk, eaq^els and ta])cstr\\ woollen, hemp and linen fabrics, glass, 
pottery and leather ; there are also iron foundrie.s, distilleries, 
cooperages and oil refineries. These industries are important, 
although the silk manufactures declined after thr(?o decades of 
prosperity (from 1850 to 1880). The coast railway from Barcelona 
traverses the province, passing through the city of Valencia on the 
way south to Alicante and Murcia. From Jdtiva another important 
line diverges westward to Albacetc. and there are branch lines from 
Valencia to Liria and to Uticl, from Silla to CulJcra, from Carcagdnte 
to Gandia, and thence to Ddnia and Alc6y in the province of 
Alicante. Valencia, the capital and principal seaport, and the 
towns of Alcira, Requena, Sueca, Jdtiva. ('arcag^mte, Cullera, Dtiel, 
Onlcniente and Gandia, are describifd in separate articles. Other 
towns of more than 7000 inhabitants are Algcmcsl, Catarroja, 
Liria. Sagunto, Tabernas dc Valldigna and Torrente. 

When the ancient kingdom of Valencia was incorporated 
into Aragon in 1238, it included the provinces of Castellon de 
la Plana (^.v.) and Alicante (q.v,). It was bounded inland on 
the N, by Catalonia, W. by Aragon and New Gastile, and S. 
by Murcia. This region ha.s an area of 8830 sq. m. ; its pre.sent 
population is about 1,600,000. For its hi.story see Valencia 
(city). The inhabitants are of very mixed race, owing to the 
successive occupation of the country by Iberians, Greeks, 
Carthaginians, Romans, Visigoths and Moors. Their dialect 
resembles Catalan but is softer, and contains a larger percentage 
of Arabic words. On the physique of the people, as on their 
customs and the architecture of tiieir houses, Moorish rule 
left a durable imprint. The elaborate irrigation-works and 
the .system of intensive agriculture which have rendered the 
huertas or gardens of Valencia celebrated were initiated by 
the Moors ; the fame of the Elche date-groves, the Alicante 
vineyards and the Valencia orange plantations, was al.so 
originally due to them. With the decline of the caliphate of 
(!urduva early in the iith century, Valencia beemme an in- 
dependent kingdonr., which passed succcs.sively into the power 
ol the Alinoraviiles and Almohades. When James 1 . of Aragon 
captured the city of Valencia in 1238, he found so large a number 
of Mozarabic Christians who had adopted the Arabic language 
and many of the customs of their rulers, that it was found 
nece-ssary to translate the Bible into Arabic for their use. In 
1609, 200,000 Moriscocs, or Moors who outwardly professed 
Christianity, were l>anishcd from the country. In 1833 
Valencia was divided into the three provinces already named. 

VALENCIA, the capital of the Spanish province of Valencia, 
on the right bank of the river Guadalaviar or luria, 3 m. from 
the Mediterranean Sea^ and 304 m. by rail E.S.E. of Madrid. 


Pop. (1877) 143,856 ; (1900) 213,550. Valencia is connected 
by numerous railways with all parts of Spain, and has one of 
the most secure and capaciou.s harbours on the cast coast. It 
is the seat of an archbishop, a court of appeal, a university, 
a captain-general and an army corps. All round it stretches 
the beautiful and closely cultivated Huerta de Valencia, an 
alluvial plain planted with groves of oranges, lemons and 
mulberries. The climate is mild and very dry ; rain hardly 
ever falls except when the east wind blows from the sea. The 
white houses of the city, often Moorish in many details of their 
architecture, and the multitude of domes and towers overlaid 
with blue, white and gold tiles, give to Valencia an oriental 
appearance which is remarkable even in south-eastern Spain. 
Until 1871 it was enclosed by a wall founded by the Romans 
and rebuilt in 1356 by Pedro IV, ; two picturesque gateways 
with machicolated towers still remain, but few other remnants 
are left of the old fortifications, the site ol which is now occupied 
by fine boulevards. The river, recUu:e(l, except in time of flood, 
to a scanty stream by the demands made upon it for irrigation, 
is crossed by several bridges, of which the longest has thirteen 
arches. The streets are for the most part narrow, crooked 
and somewhat gloomy, but in the more modern quarters there 
are some broad and hand.some thoroughfares. Towards the 
close of the 19th century Valencia was lighted by gas and 
electricity ; electric tramways were laid down and a good 
water-supply and drainage system secured. 

The cathedral (La Seo), begun in 1262, was in 1459 lengtliened 
in its original Gothic style, but in such a way as to spoil its 
proportions, and in the i8th century it was further injured by 
pseudo-Classic additions. It possesses some fine examples 
of the sculpture and metal-work of the r5th century, as well 
as of the Valencian school of painting. The campanile (cl 
Miguelctc), an isolated octagoqal Gothi(’ tower, 152 ft. in height, 
commands an extensive view of the town and surrounding 
country. Near the cathedral is the episcopal palace ; its 
large and valuable library, rich in medals and other antiquities, 
suffered greatly during the French occupation in 1812. Besides 
the cathedral, Valencia has numerous parish churches and 
other ecclesiastical buildings, none of them of great architectural 
beauty or interest; the church of St Nichola.s (of Moorish 
origin) has, however, good specimens of paintings by Vicente 
Juanes as well as frescoes by Dion is Vidal ; and Rihal ta can be 
studied in the chapel of the Clolegio de Corpus or del Patriarrha. 

Valencia University was formed about 1500 l)y the fusion 
of an episcopal school of theology with a municipal .school of 
arts, medicine and law, both dating from the middle of tht? 
14th century. New (!olieges were soon added, and up to 1600 
the university attained much prosperity and u high reputation. 
It then began to derlin but was reorganized after 1848, and 
resumed its place as one of the leading universities. The 
average number of students is 1750 ; law, philosophy, natural 
science and medicine are the subjects taught. The large but 
uninteresting university buildings date from the 16th century. 
The library, containing about 60,000 volumes, was robbed of 
its chief treasures by the French in 1812. There is a rich 
provincial museum, with paintings by Velazquez, Ribera, 
Durer, Juanes, Bosco, Goya and many modern artists. Among 
other public buildings may be mentioned tlie court-house, a 
Doric edifice, dating from the time of Ferdinand the (!atholic, 
and having curious frescoes (1592) in its main hall ; thccuslom- 
hou.se (1758), now a cigar manufactory, employing some 3500 
women ; and the silk exchange, a large and elegant (iothic 
hall (1482). The citadel, on the north-east of the town, was 
built by Charles V. as a protection against Khair-ed-Din 
Barbarossa, the sea-rover; in the south-west of the town is 
the former College of Saint Augustine, now used as a model 
prison, adjoining which is a large hospital. Beyond the old 
line of the walls there arc a botanic garden, a large bull-ring, 
and various shady promenades, including the beautiful 
“ Glorieta,” and, on the north side of the river, the alameda; 
leading to the port (El Grao). The principal manufacture 
is silk, and the town is also celebrated for its coloured tiles 
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or “ azulcjos/’ and its oranp;es. Linen, woollen and esparto 
fabrics, hats, fans, leather, paper, cigars, glass and pottery 
are also manulactiired, and there arc foundries and printing- 
works. Clorn, rice, silk, saffron, oranges, raisins, almonds, figs 
and other fruits art; extensively exported, and iron, hardware, 
timber, manure, grain and colonial produce are imported. 

'J’lf pert an<l the vjllap:t' of Villanueva d«*l Graoare 3 m. by N. 
oJ Vcileiicia, niul are connected with it by two railways ami two tram- 
wuys. The liarbour works, be^un in 1792 at local expense*, have 
steadily iint)roved. and now provide many facilities for loading 
or discliargirif^j on the moles and wharves. Dunne the five years, 
about 2600 ship.«iof 1,500,000 tons entered at the port every 
year. About 2000 of these wuri* Sjianish, including a lar;»e number 
of small coasters. The majority of the foreign ocean-going ships 
were British, The fishing fl('et of ICl Orao conipri.ses about 600 
boats with 2H00 hands. About 1 m. N. is the town of Pueblo Nuevo 
del Mar or El Cabafial, to which large numbers of the. Valendans 
nugrate in summer for sea-bat liing. 

The carlic;st historical mention of Valencia (Valentia) is by 
Livy (Ef.nl, Iv.), according to whom Junius Brutus settled 
the soldiers of Viriathus here in 138 i.c:., and invested the 
town with the jus Latinum, Jt sided with Sertoriiis (r. 77 it.c.), 
and was accordingly taken and partially destroy(‘fl by Fompey 
in 75 B.c. ; but it must have recovereti speedily, as it is men- 
tioned by Pliny (iii, 4) as a colony in the region of the Edetani, 
and by AJela as an important place. It wms taken by the 
Visigoths in a.d. 413, and by the Moors in 714. After the 
downfall of the caliphate of Cordova, an independent Moorish 
kingdom of Valencia was established in 1021, and extended 
along the coast from Almeria to the Ebro estuary. The 
Almoravid(?s occupied the city in 1094, but it was retaken 
within a few months by the (Christians under the Cid (q,v,)f 
from whom it is .sometimes called Valencia del ('id. 'I'hc 
Moors recovered possession in 1101 fuid the kingdom was 
re-established in 1146. After 1172 it became tributary to 
Aragon, and in 1238 James L of Aragon added it to his 
dominions. The first Spanish printing-press is said to have been 
set up here in 1474. I'owards h eUxse of the 15th century 
Valencia was annexed to Castile and placed under the rule 
of a viceroy. In the ibth and 17th centuries it became the 
seat of a con.siderable school of painting, of which Vicente 
Juanes (1523-1579) may be regarded as the founder, and to 
which belonged also Francisco de Ribalta (1550-1628), Jiuin 
de Ribalta (1597 1628), Jose Ribera (1588^ 1656), Pedro 
Orrente (T560-1644) and J. CL Espinosa (1600-1680). In the 
beginning of the 17th century Valencia and its surrounding 
district suffercxl greatly from the expulsion of the Moriscos, 
its most industrious and enterprising cultivators. In the War 
of Succession Valencia sided emphatically with the house of 
Austria, for which it was punished Ixy being deprived of many 
of its ancient privileges. In 1808 an abortive attempt to 
capture it was made by the French ; they succeeded, however, 
in 1812, and held it till June 1813. Queen Christina signed 
her abdication at Valencia in 1840. 

VALENCIA, a city of Venezuela and capital of the state of 
Carabobo, mm. by rail W.S.W. of Caracas, and 24 m. direct 
(33J rn. by rail) S. by E. of Puerto Cabello. Pop. (1894) 38,654. 
'There is railway connexion with Caracas by the Great Venezuela 
line (German) and with Puerto Cabello by the Puerto C'.abello 
and Valencia line (English), which crosses the N. range of the 
Maritime Andes. There is also a steamboat service on Lake 
Valencia. 'The city is situated on the N .W. border of a lacustrine 
plain occupied in great part by Lake Tacarigua, or Valencia,^ and 
nearly 2 m. from its we.stern margin. It is beautifully situated 
in a large fertile valley between parallel rar^c.s of the Maritime 
And(‘s, about 1625 ft, above sea-Jevel, and in the midst of rich 
plantations and uxuriant tropical >Tgetation. The climate is 
m.ld and pleasant, the temperature ranging from 66® to 87® F. 

• Lakt* Videnda occnpi"» one of the so-called Ara^iia valleys, 
enclosed between the parallel ranges of the Maritime Andes. It is 
1348 ft. above the sea. is about 30 m. long, has an area of 216 sq.m., 
and a catchment basin of 1782 sq. m., and lies partly in the slate 
of Aragua. It includes a number of small islands, some inhabited, 
aWttceives the waters of a score of small streams from the sur- 
tflMing mountains. 


with an annual mean of 76®, and the rainfall being about the same 
as that of Caracas, or 23 to 30 in. Near Valencia on the Puerto 
Cabello railway arc the Las 'Trincheras thermal springs. Among 
Valencia’s public edifices anti institutions arc some good churches, 
the government palace, a university, a national college for women, 
a normal school for men and a public library. 

Valencia wtw founded in 1555 and is older than Ciiracas. It 
w'as occupied for a time in 1561 by Aguirre and his hand of out- 
law.s. At the beginning of the War of Independence it was made 
the capital of V(?nezuela, and tht; fjatriot congress was in session 
there in 1812 when ('aracas was dt;stroyed by an earthquake. 
It changed masters several tim(;s during the war. it.s most famou.s 
events being two succes.sful defcnties in 1814 against Spanish 
besieging forces. The town suHered much in the war and from 
subsequent revolutions, but thi* remarkable productiveness 
of the surrounding districts and its ad^'antagi ous commercial 
position ensured a prompt ri;(U)very from all ri'vi rs( s. 

ViU,EMCIA DB AUiAmTARA, a town of western Spain, in the 
province of Cdceres ; on the Madrid-Cdccrcs-Lishon railway, 
near the right hank of the Sever, a small stream which here 
divides Spain from Portugal. Pop. (1900) 94i7. Valencia de 
Alcantara is the most important custom-house for direct traffic 
b(;lween the Peninsular kingdoms except Badajoz, and has a 
flourishing trade in farm produce of all kinds, and in phosphates 
from the neighbouring min(?s. 'The town is occupied by a 
garrison, and retains its old-fashioned lo()i)holed wal s and 
dismantled citadel. A Roman aqueduct still brings water to 
the main street, and there are other Roman remains in the 
district ; the courtyards and windows of many houses are Moorish 
in style. The interesting church of Roqueamador dates from the 
J4th century, the church of Encarnacion, the town hall and a 
fine convent, from the 16th. From the i6lh century to the 38th 
Valencia was a celebrated border fortre.s.s ; it was captured by the 
Portuguese in 1664 and 1698. 

VALENCIENNES^ a town of northt.‘rn France in the depart- 
ment of Nord on the Scheldt, at its confluence with the Rhonelh?, 
30 m. S.E. of Lille by rail. Pop. (1906), town , 25,977 ; commune, 
31,759. 'The Scheldt here divides into two brandies, one of 
which flows through the town, while the oth<*r. canalized and 
forming a port, .skirts it on the west. Of the fori ifieiit ions, dis- 
mantled in 1892, and rcplac(*d by boulevards, thr Tour de la 
Dodenne (13th and 15th centuries) and the citadel (17th century) 
are the chief remains. Valenciennes is the centre ol a rich coal- 
field, to which Anzin (r/.t>.),, an industrial town a little over a 
mile to the north-west, has given its name, 'i'o ihi.s fnct is due 
the existence of the important foundries, forges, n»l ling-mills, 
wire-works and machine shops which line the banii of th • Scheldt. 
There is also an extensive beetroot cultivation, with attendant 
sugar-works and distilleries, and glass, starcii. chauicals and 
soap are produced. Hosiery trimmings and handkerchiefs 
are manufactured and cotton weaving and pr nting are carried 
on, though little of the famous lace is now made. Other 
inclustric.s are brewing and malting. 'There arc a sub-pr(‘fecture, 
courts of first instance and of commerce, a chamber of commi rce, 
a Ixiard of trade arbitration, and a branch of the Hank of France, 
a lycee, a school of music and a school of fine art (founded in 
1782). The town hall is a fine building of the early 1 7lh century, 
but its facade was rebuilt in 1867 and 1868. The museum 
contains galleries of painting and sculpture, with works by 
Antoine, Louis and Francois Watteau, Carpeaux, all of whom 
were natives of the town, and by Rubens and other Flemish 
artists. Opposite the museum there is a monument commemor- 
ating the defence of the town in 1793. The principal church is 
that of Notre-Dame du Cordon, a fine modern building in the 
Gothic style surmounted by a tower 272 ft. in height. The 
church of St Gery preserves a few pillars dating from the 13th 
century. Near it stands the .statue of Antoine Watteau, and 
there is also a statue of Jean Froissart, born at Valenciennes. 

Valenciennes is said to owe its name and foundation to one of 
the three Roman emperors named Va entinian. In the middle 
ages it was the seat of a countship which in the nth century w^as 
united to that of Hainaut. In the i6th century Valenciennes 
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became the stronghold of Protestantism m Hainan t, but was 
conquered by the Spaniards, who committed all sorts of exct‘sscs. 
In 1656 the Spaniards under Conde made a successful defence 
against the French under Turenne ; but in 1677 Louis XIV. took 
the town after an eight days^ siege, and Vauban constructed the. 
citadel. Valenciennes, which then became the capital of Hainaut, 
has since always belonged to France. In 179;^, after forty-three 
days’ bombardment, the garrison, reduced to 3000 men, sur- 
rendered to the allied forces numbering some 140,000 or 150,000 
men, with 400 cannon. In 1815 it defended itself successfully. 

VALENCY, The doctrine of valency, in chemistry, may 
be defined as the doctrine of the combining power of the 
atoms or elementary radicles of which compound molecules 
consist. The conception that each (‘lemeiitary atom has a de- 
finite atom-fixing power, enunciated by Frankland in 1853, is 
the foundation of the system of rational or structural Jurniulae 
which now plays so great a part in (chemical science, Frank- 
land dealt more particularly with the valency of the metallic 
elements, in which he wa.s specially interested at the time ; 
but in conjunction with his co-worker Kolbe, lie subsequently 
applied it to compounds of carbon. At that time (1852-5O), 
the application of Avogadro’s theorem to the determination 
of atomic weights was not yet recognized ; it vias only when 
Cannizzaro ^ made this clear that it became possilihr to develop 
the doctrine? of valency upon a consistent basis. Kckule, 
whose services in this field rank with those of Frankland, was 
the first to develop th(‘ consequences of the conception that 
carbon is a (juadrivalent element and to apply it in a logi(’al 
manner to the exjdanation of the structure of carbon ('ompounds 
generally ; liis paper publish(?d in 1858, ’‘On the Constitution 
and ^Metamorphoses of ('hemical Comjxmnds and on tlie ( hcmical 
Nature of (iarbon,” is admittedly the foundation of the modern 
theory of the striu;ture of these compounds. 

An adiiiii*al)le though brief summary of the iiistoricul develop- 
ment of the doctrine of valency is to be found in the lecture 
dcliv(?red in 1898 by Professor Japp in memory of Kekuld 
{jourth Chem, So(\ 73, p. 97). Several discoveri(*s have since 
been made which liave an important bearing on the doctrine. 

Frankland held that each element has a certain maximum 
valency but may manifest one or more subordinate valencies, 
the affinities in abeyance in cases in which only the lower 
valency is manifest satisfying each other mutually. By a logical 
extension of this view, elements have been divided into those 
of odd and those of even valency; apart from a few excej)- | 
tional compounds, elements are to Ijc reckoned as belonging j 
either to the one or to the other of these two classes. j 

Kekule always maintained that valency could not vary and 
in discussing this question Professor Japp goes so far as to i 
say : “ Of all the doctrines which we owe to Kekule, that of ! 


care be taken to exclude moisture. In objecting to the use of 
.such compounds, how'over, Kekule took the further important 
step of dividing compounds into two classes — that of atomic 
compounds, such as ammonia and hydrogen chloride, in which 
the components are held together l)y atomic affinities ; and 
that of molecular (‘onipounds, such as ammonium chloride, 
containing atomic i‘omp(»unds held together by molecular 
affinities : Inu Kekult'* never gavi* any very clear explana- 
tion ot the difference. Notwithstanding Broreton Baker’s 
ol)servations, the question remains with us to-day, the only 
tliff'erencf being that we have substituted the more precise 
term “ residual afiinily ” lot Kekule’sterm “ molecular afiinity.” 

Hydrogen is t he one clement which at present ean l>e affirmed 
to be of unvarying valency : as no compound of delcnninable 
molecular weight is known in which a single atom of this element 
(um be supposed to he present in the molecule in association 
with more than a single atom of another element, the hydrogen 
atom may be regarded as a consistent univalent or monad 
radicle. As the elemt?nt of unit valcnc’v, hydrogen is, therefore, 
the one fit atomic measure to be ust'cl in ascertaining Mdency ; 
unfortunately, it cannot always be applied, as so few elements 
form volatile hydrides. MydrocarlH»n railicles such as methyl, 
C'lL, however, are so (‘nlirely compiirabli' with the hydrogen 
radicle that th(‘y form equally efildent standards ; as many 
elements form volatile methides, some ussistanee may be 
obtained by the use of such radich'S. But in all other eases 
the difficulty becomes very great ; indeed, it is doubtful if a 
trustworthy standard can then be found ' we an* still forc(fd, 
in fact, to recognize the wisdom of KekuJe’s contentions. The 
greatest difficulty of all that we have to meet is clue to the fact 
that valency is a dependent varial)le in the case of many if not 
of most elements, the d(‘gree in which it is manifest depending 
on lh(‘. recipro('al affinities of the associating elements, as well 
as on environmental conditions. 

Among univalent elem(‘nts, carbon is the only one that appears 
to have a determinate maximum valency ; this is manifest in 
methane, CH.,, the simplest h>dride the element forms, the first 
parent of the mighty host ot compounds numbering thousands 
upon thousands which are thi? .subj(‘ct-matti*r of organic chem- 
istr}'. Carbon, it is well known, is di.stinguished from all other 
elements by forming a great variety of compounds with hydro- 
gen — lh(! hydrocarbons ; from these, in turn, other scries of 
compounds an; formed by the displiu’i'ment of hydrogen alom.s 
in the hydrocarbons by various radicles. 1’he chemistry of the 
carbon compounds is, in fact, the chetnistry of substitution 
(.’ompounds ; no other element can be said to give rise to sub- 
stitution compounds. It is because of this fact- l)i*(;ausc of 
the simple relationship obtaining between the various series of 
IwdrocarlKjns and b(*tween these and thin’r substitution com- 


lixed valency i.s probably the one that has met with least 
acceptance even among chemists of his owm school. At the 
present day it is, so far as 1 am aware, without supporters.’* 
But he adds, “ Yet Kekule held it to the last.” And such a fact 
cannot be overlooked: that Kekule went too far in as.scrting that 
valency could not vary is probably true ; the essential feature 
in hi.s objection — that in many cases valency was ovcre.stimatcd 
by the Frankland school— cannot be so easily disposed of. 

He saw clearly that structure is the determining factor to h(i 
taken into account in all such discussions ; he al.'so (onsidered 
that it was necessary always to make use of univalent or 
monad elements in determining valency : moreover, that the 
only compounds on which valid arguments could he based were 
those which could be volatilized without undergoing decom- 
position— a condition that must be fulfilled if the molecular 
weight of a compound is to be placed beyond question. 
therefore objected to the use of compounds such as ammonium 
chloride and phosphorus pentachloride as criteria of valency, 
as they undergo decomposition when volatilized. This objec- 
tion has been somewhat robbed of its force by Brercton Baker’s 
observation that decomposition can be prevented if the utmost 

* Stanislao Cannizzaro. A Course of Chemical Philosophy (1858). 
Alembic Club Reprints, No. 18. [1910.] 


I)Ounds— that wc are able to fleducr structural formula, i; for carbon 
compounds with a degret; of certainty not attainable in the 
case of any other element ; and we are consecjucntly abh* to infer 
the valency of carbon with a degree of definitcnfjss that cannot be 
approach(;rJ in any other case. Several of the simpler deriva- 
tives of carbon exhibit peculiarities which may be referred to as 
of particular interest, a.s showing how difficult it is to arrive at 
any understanding of the manner in which valency is exercised. 
Apparently the compound represented by the symt)ol CH.^ 
cannot exist, all attempts to isolate it having failed, the hydro- 
carbon ethylene, formed by the union of two such groups, being 
obtain(;d in its place, 'khis would be in no way .surprising were 
I it not that the corresponding oxygenated compound, carbon 
I monoxide, CO, has no tendency whatever to undergo polymer- 
I ization under ordinary conditions and is, in fact, speaking 
' generally, a remarkably inert substance, although in ccTtain 
cases it forms compounds without difficulty — yet always in a 
very quiet manner. A single atom of oxygen apparently has 
the power, if not of satisfying, at least of stilling the needs of 
the carbon atom. One other case which makes the behaviour 
of carbon monoxide still more exceptional may be referred to, 
that of the analogous sulphur compound carl)on monsulphidc, 
CS, recently discovered by Sir James Dewar and Mr H. O. 
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Jones. This compound is so unstable^ so active, that it poly- 
merizes with explosive violence at temperatures slightly 
above that at which liquid air boils. Such illustrations afford 
clear proof that, as before mentioned, valeiu’v is a reciprocal 
function— that it is impossible to regard the units of affinity of 
the atoms of different elements as of equivalent value and capable 
of satisfying each other mutualh . 

'Ihere is no reason to suppose that an uncv’cn number of 
affinities can be active in the carbon atom ; in devising structural 
formulae, it is therefore always considered nec'essary to account 
for the disposition of the four units of affinity, the four valencies, 
of the carbon atom. In 1900 some excitement was aroused by 
the discovery by Gomberg of a remarkable liydrocarlion formed 
by the withdrawal of the chlorine atom from chlorotriphcnyl- 
methane, (XC(jHfi);<Cl : at first it was contend(‘d that this was a 
compound of triad carbon, trlphenylmethyl ; it is now generally 
admitted, however, that such cannot well Ixi the case and that 
one of the phenyl groups becomes altered in structure and 
converted into a dyad radicle (see Triphenyi.methank). 

The homologues of methane — the hydrocarbons of the paraffin 
or series, in which the carbon atoms arc associated 

by single affinities, their remaining affinities being engaged by 
hydrogen atoms — behav^e chemically as saturated ('ompounds 
and are apparently incapable of entering into combination with 
other molecules. Hut it is important to guard against the 
assumption that they are actually saturated in any absolute 
sense. Even gases such as helium and argon, destitute as they 
appear to be of all chemical acti\ity, must be credited with the 
possession of some measure of affinity — as they can be liquefied : 
moreover, as Sir James Dewar has shown, whv.n helium is lique- 
fied in contact with charcoal a not inconsiderable amount of heat 
is liberated beyond that given out in the mere liquefaction of 
the gas. The argument may be extended to hydrogen and 
the paraffins and it may even be supposed that the amount of 
residual affinity increase.s gradually as the scries is ascended — 
this would account for the fact that their activit}*, the readiness 
with which they arc attacked, increases slightly as the series is 
ascended. In any case, it cannot well be supposed that carbon 
and hydrogen mutually satisfy each other even in the paraffins. 

The manner in which the valencies of the carbon atom are 
disposedof in the case of unsaturated hydrocarbons— that istosay. 
those containing a lower proportion of hydrogen than is indi('uted 
by the formula C„H2„4.j — has given rise to much discussion, 
the subject being one which affords an opportunity for great 
difference of opinion. In ethylene, each carbon atom is 

attached to only two hydrogen atoms," as two affinities of each 
atom are therefore free to enter reciprocally into combination. 
These atoms certainly do not combine twice over in the way in 
which the two atoms of carbon in ethane, enter into 

combination — if they did, ethylene should bv. a saturated com- 
pound, whereas actually it behaves as an eminently unsaturated 
substance. It was contended by Julius Thomsen, on the basis 
of determinations of the heat of combustion of the hydrocarbons, ! 
that the two carbon atoms in ethylene are less firmly united in 
ethylene than are those in ethane ; moreover, that in acetylene, 
in which there are three affinities at the disposal of each of 
the tw’o carbon atoms, the union is even less firm than in ethy- 
lene. The argument on which these conclusions arc founded 
has been called in question and the data arc clearly insufficient j 
to justify their acceptance ; moreover, the stability of acetylene 
at high temperatures, also the readiness with which ethylene is 
often formed and w'ith which ethenoid compounds revert to the 
paraffin type may be cited as arguments against them. 

In dealing with such a problem, it is necessary to take into 
account the evidence we have that valency is a directed function. 
The tetrahedron is now accepted as the most suitable model of 
the carbon atom to be visualized whene\'er carbon is thought 
of ; moreover, it is held that the directions in w hich valency 
acts OTQ appropriately pictured if they are regarded as procced- 
ing centre of mass to the four solid angles of the tetra- 

heoiHfc^ In such a case, tvs'o affinities proceeding from each 
of t*'carbon atoms do not meet and overlap but cross, each 


pair at a considerable angle through which they must be 
deflected to bring them into contact. Von Baeyer has sug- 
gested that this angle., 4(109® 28'), is the measure of the strain 
imposed upon the affinities and that the existence of this strain 
affords an explanation of the readiness with which ethylene lapses 
into a derivative of ethane when suitable opportunity is given 
to combine with some other substance. Another way of looking 
at the matter is to suppose that the affinities do not, as it were, 
overlap but merely cross each other and that the angle of 
approach referred to is a direct measure of the degree of unsatur- 
atedness: such a view is more in accordance with Thomsen’s 
contention. In any case, the ethenoid condition of unsatur- 
atedness at the junction of two carbon atoms is a centre at 
which altogether peculiar properties, chemical and physical, 
are developed — the most noteworthy being the enhanced 
refractive power. The ethenoid symbol (! = (! is therefore of 
peculiar significance. It is a remarkable fact that the pro- 
perties of ring systems generally are in accordance with the 
above hypothesis — the degree of unsaturatedness diminishing 
as the angle of approach ” is diminished, the more nearly 
the affinities can be pictured ns overlapping. 

The most stable arrangement of the carbon affinities would 
appear to be that in benzene and compounds of the? benzene 
type — whatever that may be. The determination of the 
“ structure ” of this hydrocarbon has given rise to a large 
amount of paper warfare. Iwo tendencies may be said to have 
been brought together in the course of this discu.ssion : on the 
one hand, tlie desire to arrive at a determination of the actual 
structure; on the other, the desire to devise formulae which 
shall be faithful expressions of functional behaviour and 
broadly indicative of the structural relationship of the con- 
stituent elements. The latter is perhaps the tendency which 
is now in the ascendant : we are beginning to reali.se, parti- 
cularly in the case of carbon compounds, that formulae arc* 
primarily expressive of behaviour — being ba.sed on the observa- 
tion of behaviour. Thus in the case of all paraffinoid com- 
pounds, the symbol C-C has a distinctive meaning, as in- 
dicating saturation ; in the case of ethenoid compounds, the 
symbol (! = ('. has an equally distinctive meaning, indicating 
a particular degree of unsaturatedness. 

From this point of view, therefore, the benzene symbol 
originally proposed by Kckul6 is misleading, inasmuch as it 
indicates that the hydrocarbon contains thrccethenoid junctions ; 
it should thetrefore be an eminently un.saturated compound, which 
is not the case. On this account the centric formula is to be 
preferred as an expression of the properties of the compound. 

The non-metallic elements other than carbon all form volatile 
hydrides and methides from which their fundamental valencies 
cun be deduced without difficulty. Chlorine, oxygen, nitrogen 
and silicon may be regarded as typical of the four classes into 
which the non-metals fall. But the number of hydrogen and 
methyl radicles whic'h the atom carries cannot be taken as 
the measure of absolute valency in the case of elements of 
the chlorine, oxygen and nitrogen classes. The hydrides of the 
elements of these cla.sses must all be regarded as more or less 
unsaturated compounds, the fact that gasses such as hydrogen 
chloride and ammonia are intensely soluble in water being 
clearly a proof that their molecules are greatly attracted by 
and have great attraction for water molecules ; it is remark- 
able, however, that although hydrogen chloride and ammonia 
are easily soluble in water and also combine readily with one 
another, lhe\’ are gases w^hich are by no means easily condensed 
— in other words, the molecules in each gas have little tendency 
to associate among themselves. It may also be pointed out 
that , to account for the properties of liquid water, it is necessary 
to suppose tliat the simple molecules represented by the symbol 
H .>0 have a very considerable mutual affinity and that water 
consists largely of complex molecules.^ Taking into account 

* On this account it is desirable to confine the term water to the 
liquid and to cU.stinguish the simple molecule represented by the 
symbol H5O by a separate name-— that proposed is II y drone. 
Liquid water is probably a mixture of several polyhydrones togcthcT 
w’ith more or less hydronc. 
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the estimate we are able to form, on the one hand, of the 
functions of hydrogen, on the other of those of elements such 
as chlorine, oxygen and nitrogen, it seems probable that in the 
hydrides of these elements the extra attractive power is exercised 
entirely l)y the element which enters into combination with the 
hydrogen — in other words, that chlorine in hydrogen chloride, 
oxygen in hydronc and nitrogen in ammonia are each possessed 
of considerable residual affinity. The great question at issue has 
been and still is — What is the nature of this residual affinity 
and how is it exercised ? This is the question raised by Kekule 
and left by him as a legacy to be decided upon. When hydrogen 
chloride and ammonia enter into combination to form am« 
monium chloride, for example, do they combine in some special 
manner, molecularly, so that each molecule retains its individ- 
uality as a radicle in the new compound ; or is a redistribution 
effected, so that the se\'eral atoms become arranged around 
the one which exercises the dominant influence much as they 
are in the parent compound ammonia ? In the former case, 
two orders of affinity would come into operation ; in the latter, 
only one. The general opinion has always been in favour 
of the latter view. 

The discovery that compounds of sulphur containing four 
different monad radicles together with a single sulphur at(»in. 
such as the chloride, S(CH<,)(C2H5)(('IIy*C’OoII)CI, arc optic- 
ally active may be said to have set the question at rest, 
as optical activity is only to be expected in the case of a 
compound of asymmetric structure having the four radicles 
separately associated with and arranged around the sulphur 
atom. If it be granted that sulphur can thus function as a 
tetrad, it may equally be admitted that nitrogen can function 
as a pentad element in the ammonium compounds. 

The discussion has entered on another stage, however, now 
that Barlow and Pope have been successful in subjecting the 
problem to geometric treatment by correlating crystalline form 
with chemical constitution. The fundamental conception upon 
which the relatioaship is based is that each atom present in 
a compound oa'upics a distinct portion of space by virtue of 
an influence which it exerts uniforrnl)' in every direction. A 
crystalline structure is regarded as a close-packed, homogeneous 
assemblage of the spheres of influence of the component atoms. 
According to this view, valency acquires volume significance, 
h’or example, the hydrogen atom being rcpres( 5 nted by a sphere 
of unit volume, that of the tetrad carbon atom is repnjsentcd 
by one of four times this unit volume ; the monad elements 
—chlorine, bromine and iodine — are supposed, in like manner, 
io occupy approximately unit spheres of influe ce. Whilst 
they are prepared to admit that the spheres of atomic influence 
of the univalent elements, for example, are not quite the .same 
— moreover, that the volume ratios of the s])hcrcs of influence of 
various elements may alter slightly under change.s of condition — 
Barlow and Pope contend tliat the relative magnitudes are only 
slightly affected in passing from compound to compound. In 
their view, however, the absolute magnitudes of the spheres of 
influence often change considerably. 

For example, taking tlic spheres of atomic influence of carlxin 
us of volume 4 and those of hydrogen, chlorine and bromine 
as of volume i, they find that benzene, hexachloro- 

benzone, and hexabromobenzenc, present an 

almost identical spatial arrangement of the spheres of atomic 
influence. This could not be the case if the? atoms of carbon, 
hydrogen, chlorine and bromine appropriated respectively the 
volumes ii‘0, 5*5, 22*8 and 27*8 — the so-called atomic volumes 
deduced by Kopp. Barlow and Pope therefore consider that, 
both in benzene of molecular volume 77*4 and in a derivative 
such as tetrabromobenzene of molecular volume 130-2, the sphere 
of influence of the carbon atom is about four times as large as 
that of either hydrogen or bromine ; on displacing the hydrogen 
atoms by bromine atoms, however, the volume.s of the carbon 
atoms in the benzene molecule and of the remaining hydrogen 
atoms expand proportionally in the ratio of 77-4 : 130-2. 
This remarkable conclusion is a most helpful addition to the 
doctrine of valency. The relative fundamental valency volume, 


according to Barlow and Pope, is a constant — when compounds 
of a “ liigher t>’pc ” are produced, greater number of atoms 
become arranged about the centralizing atom but the relative 
valency volumes do not change. 'I'he)' have shown that if an 
atom of valency 1 bt; inserteii into the space already occupied by 
an atom of valency ;//, a gii[) is produced which must be filled 
up by another atom of valency 1 if the close packing is to be re- 
stored w ithout remar.shalling, thus accounting for the progression 
of vulenc)- by two units. Anunoniurn chloride, for example, 
is to he regarded as formed l)v the insertion into the ammonia 
assemblage of a chlorine atom of volume i and of an atom of 
hydrogen of volume i, the nitrogen atom retaining its funda- 
mental valency 3. I’liis geometric conception affords a justifica- 
tion of Kekule’s conception of fixed valenc) ; ul the same time 
it give.s expression to the view he advocated that a distinction 
was to be drawn between atomic and molecular cimipounds ; 
but it also supports the eontemtion of Kekul(f‘\s opponents 
that in the two classes of ('omp4)ur.d tlie atom.s must Iw regarded 
equally as arranged about a centralizing atom. The two points 
of view are therefore brought into harmony. But the problem 
is by no means solved — other modes of arrangement than 
those pictured must also l)e possible, 'i'o take tlu* ease of a 
solution of ammonia, for example : it is generally admitted 
that only a very small proportion is ])re.sent us the hydroxide 
NH^-OIl ; far the greater part must be iield in solution in 
some other form, either as il,N=ss()ll., or in the form of more 
complex molecules of the polymethylene type, 'I’liesc may be 
regarded us Kekuk^’s inokictilar compounds and as the fore- 
runners of the “ more organized " eonipouiuls in which the 
atom.s are centralized in the crystal structure. Jt has not been 
found necessary hitherto t») attribute spheres of atomic influence 
of diffenjnt relative volumes to the .same element under different 
conditions — that is to say, elements such as sulphur and nitrogen 
always exhibit the fundamental valencies 2 and 3 respectively ; 
moreover, in the case of j)er- and proto -metal lie .salts all known 
facts accord with the ussumplitm of one and only one funda- 
mental valency of the metal. One other conclu.sion of interest 
which Barlow and J*ope are inclined to draw may l;)c rekTred 
to, namely, that although silitxm upparerdly functions us a 
tetrad clement, its relative valemy \<)Iume is probably only 2 ; 
they even question whether an\ element other than <;arl)on 
has a valency volume four time^^ that of liydrogen. It may 
well be that the peculiar stubilil} of carbon compound.s is to be 
sought in this peculiarity. 

The Barlow -Pope hypothe.sis, however, affords u purely 
static representation of the facU ; we are still unable to apply 
dynamic considerations to tie* explanation of valency. From 
the time of P'uraday onwards, cliemists liave been willing to 
regard chemical affinity as electrical in its origin ; on this 
account, the atomic-charge hypothesis advocated by Jlelmholt/ 
has been most favourably received : but this hypothesis doe.^ 
not in any way enable us to ur\derstand the many qualitative^ 
peculiarities w'hieh are aj)parent wh<?n the reciprocal affinities 
of various elements are taken into account ; moreover, it 
affords no explanation of the apparent vuriation.s in valency 
which are so frequently manifest ; and it affords no satisfactory 
explanation of the fact that man>' compounds of like radicles, 
.such us the elementary gases liydrogen, nitrogen and chlorine, 
for example, are among the most .sialile comj>ounds known — 
more stable than many compound.^ consisting of elements of 
opposite polarity. Attempts have been made of late to apply 
the electronic hypothesis--the.se attempts, however, have in- 
volved little more than a paraphrase of current slati(‘ views 
and they arc in no way helpful in th(- directions in which help 
is most needed. It is no way surprising, however, that we 
should know so little of the origin of a property that may be 
said to be the fundamental property of matter — if we could ex- 
plain it, we could explain most things ; what we have reason to 
be surprised at i.s that it should have been po.ssible to develop 
so consistent a doctrine as that now at our dispo.sal. 

It is .scarcely neccs.sary to point out that the sketch above 
given is but a l>are outline of tlie subject, one in which attention 
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is drawn to certain points of importance in the hope that it may 
be clear that th(i problems cannot be discussed usefully in the 
formal manner which is too frequently adopted. Our knowledge 
of valency cannot be expressed in a few symbols or in a few 
formal ■ statements. (H. E. A.) 

VALENS, East Roman emperor from 364 to 378, owed his 
elevation in the thirty-sixth year of his age to his brother 
Valentinian, who chose him to be his associate in the empire, 
of which a formal division into East and West was now once 
for all definitively arranged (see Vakkntinian I.). Valens had 
been attached to Julian’s bodyguard, but he did not inherit the 
military ability of his father, Gratian of Pannonia, who had 
risen from the ranks to a high position. A revolt headed by 
Procopius in the second year of his reign, and backed up by 
the public opinion of ('onstantinople and the sympathy of the 
Gothic princes and chii'fs on the Danube, seem(?d so alarming 
to him that he thought of negotiation ; but in the following 
year the revolt collapsed before^ thi^ firmness of his ministers 
and generals. In the year 366 Valens at one stroke rcxluced the 
taxes of the empire by one-fourth, a very popular measure, 
though one of questionable policy in the face of tlie threatening 
attitude of tlie Goths on the lower Danube. J^efore venturing 
on a campaign against them, Valens received baptism from 
Endoxus, the bishop of ('onstantinople and the leader of the 
Arian party. After some small successes over the Goths, won 
by his generals (367~g), Valens concluded a peace with them, 
which lasted six years, on a general understanding that the 
Danube was to be the boundary lH*twe(m Goths and Romans. 
On his return to Constantinople in 369-70 Valens began to 
persecute his orthodox and ('atholic subj(?cts, but he lacked 
the energy to carry out his edicts rigorously. 

In the years 371 to 377 Valens was in Asia Minor, most of 
the time at the Syrian Antioch. Though anxious to avoid an 
Eastern war, because of danger nearer home from the restless- 
ness of the Goths, he was compelh'd to tak<? the field against 
wShapur II., who had invaded and occupied Armenia. It 
seems that Valens ^ crossed the Euphratcjs in 373, and in 
Mesopotamia his troops drove back the king of Persia to the 
farther bank of the Tigris. But the Roman success wais 1 )\- no 
means decisive, and no definite understanding as to boundaries 
was come to with Persia. Valens returned to Antioch, where in 
the winter of 373-4 he instituted a persecution of magit'ians 
and other people whom he foolishly believed to imperil Ins life, 
lletwccn 374 and 377 we read of grievous complaints of injustice 
and extortion perpetrated under legal forms, the result probabl\- 
of the recent panic, and pointing to an increasing weakness 
and timidity at headquarters. Although preparations were 
made for following up the war with P(‘rsia and securing the 
frontier, a truce was patched up, rather to the disadvantage 
of the emj)ire, Armenia and the adjacent country being half 
conquered and annexed liy Shapur. The armies of Rome, in 
fact, were wanted in another quarter. The Huns, of whom 
we now hear for the first time, were beginning in 376 to press 
the Goths from the north, and the latter a.sked leave of the 
emperor to cross the Danube into Roman territory. This they 
were allowed to do, on the condition that they came unarmed, 
and their children were transported to Asia as hostages. The 
conditions, however, were not observed by the imperial generals, 
who for their own profit forced the new settlers to buy food at 
famine prire.s. Accordingly, the enraged Goths, under their 
ciiicf Fritigern, streamed across the Balkans into Thrace and the 
country round Adrianople, plundering, burning and slaughter- 
ing as they went. They were driven bark for a time, but re- 
turned in the spring of 378 in greater force, with a contingent 
of Huns and Alans ; and again, after some repulses, they 
penetrated to the neighbourhood of Adrianople. Valens, who 
had now returned to Constantinople, left the capital in May 
378 with a strong and well-officered army. Without awaiting 
the arrival of his nephew Gratian, emperor of the West, who 
had just won a great victory over one of the barbarous tribes 

* Amm. Marc. xxix. i ; the narrative is brief and not very 
dbar. 


of Germany in Alsace, Valens attacked the enemy at once, 
although his troops had to go into action heated and fatigued 
by a long march on a sultry August day. The battle, which 
was fought on confined ground in a valley, was decided by 
a cavalry charge of the Alans and Sarmatians, which threw 
the Roman infantry into confusion and hemmed it in so closely 
that the men could scarcely draw their swords. The slaughter, 
which continued till the complete destruction of the Roman 
army, was one of the greatest recorded in antiquity, Valens 
either peri.shed on the field, or, as some .said, in a cottage fired 
by the enemy. Prom the battle of Adrianople the Goths per- 
manently established themselves south of the Danube. 

See Ammianus Marcelliniis, bks. 26-31 ; E. (iibbon, 'J'hv Decline 
and Fall of the Roman Empire (etl. Bury, London, 1896), clis. 25-26 ; 
W. Judeich in Deutsche Zeitschrift fur Geschichtswissenschaft (iSgi), 
pp. 1-3 1 . 

VALENTIA, SIR FRANCIS ANNESLBY, Viscoxm (1585- 
t66o), Anglo-Irish statesman, son of Robert Annesley of Newyiort 
Pagnel in Buckinghamshire, was born in 1585, and settled in 
Ireland at an early age, accjuiring property in various parts of 
the island. Ilis friendship with the lord deputy. Sir Arthur 
('hichester, proxmred for him government employment and the 
favour of King Jamc's L, who conferred on him a grant of the 
land and fort of Mountnorris, county Armagh, in 1612. He 
was returned to the Irish pnrliament by the county Armagh in 
i6t.l, and four years later was appointexl secretary for Ireland, 
being created a liaronet in 1620. In the following year he 
received, by an unusual patent, a reversionary grant of the 
viscountcy of Valencia after the death without male issue of a 
kin.sman (Sir Hemry Power, created viscount of Valentia in 1621), 
the then living viscount. In 1625 Sir Francis Anne.sley was 
elected member for th(‘ county of ( armarlhen in the English 
parliament ; and in the same year he was made? vi(u?-tr(*asurer 
and receiver-general of Ireland. In 1628 he was created Baron 
Mountnorris in the p(‘crage of Ir(‘lanrl. He strongly ojjposed 
the policy of Lord Falkland, who became lord deputy in 1622, 
and procured his recall in 1629. When Sir Thomas W'ent worth, 
afterwards the famous earl of Strafford, went to Ireland in 1633, 
he took aetion against Mountnorris, whom he accu.sed of corrup- 
tion and malversation of public money. The two men hc'came 
violent opponents, and at a dinner at the lord chancttllor’s house 
in April 1635 Mountnorris used insulting and threatening lan- 
guage in reference to the lord deputy. Wentworth brought 
him before a court-martial on a charge of insubordination as 
an officer in the army, and by this tribunal Mountnorris was 
condemned to death. The .sentence was not carried out, but he 
was imprisoned and deprived of all his offices on the report of 
a committee appointed by the privy council to inquire into the 
charges of comijition. The vindidiveness of the proceedings 
against Mountnorris, which afterwards constituted one of the 
counts in the impeachment of Strafford, has b(‘en strongly 
condemned by some historians and extenuated by others ; 
that the trial by court-martial and the sentence were at all events 
not illegal, has beim shown by S. R. Gardiner. Mountnorri.s 
was not long detained in prison, and in 1640 his relations with 
Strafford were examined by a committee of the Long Parliament, 
which pronounced the sentence passed on him unjust and 
illegal. In 1642 he succeeded, under the above-mentioned 
reversion, to the title of viscount of Valentia. During the 
Commonwealth he again held the post of secretary in Ireland 
to the lord deputy, Henry Cromwell, with whom he w^as on 
friendly terms. Valentia died in 1660. His wife was Dorothy, 
daugliter of Sir John Phillipps of Picton, Pembrokeshire, by 
w’hom he was the father of Arthur Annesley, earl of Anglesey 
{qxK for later history). 

See S. R, Gardiner. History of England, vol. viii. (London, 
1883-84); Strafford’s Letters and Dispatches, edited by W. Knowler, 
(3 vols., Dublin, 1740) ; (L E. C., Complete Peerage, vol. v. (London, 

VALENTINE, or Valentinus, the name of a considerable 
number of saints. The most celebrated are the two martyrs 
whose festivals fall on the 14th of February— the one, a Roman 
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priest, the other, bishop of Temi (Intcramna). Ihe Passion 
of the former is part of the legend of SS. Marius and Martha 
and their companions ; that of the latter has no better historical 
foundation : so that no argument can be drawn from either 
account to establish the differentiation of the two saints. It 
would appear from the two accounts that both belonged to 
the same period, i.e. to the reign of the emperor Claudius 
(Gothicus) ; that both died on the same day ; and that both 
were buried on the Via Flaminia, but at different distances from 
Rome. The Martyrologium Hieronymianum mentions only one 
Valentinus : “ Interamnae miliario LXIIII. via Flatiiinia natale 
Valentini.’* It is probable that the basilica situated at the 
second milestone on the Via Flaminia was also dedicated to 
him. It is impossible to fix the date of his death. 'I'he St 
Valentinus who is spoken of as the apostle of Rhactia, and 
v<*nerated in Passau as its first bishoj), flourished in the 5th 
century. Although the name of St Valentine is very popular in 
England, apparently no church has been dedicated to him. lu»r 
th(! peculiar observances that used to be commonly connected 
with St Valentine’s Eve and Day, to which allusion is frecjuently 
made by English writers, such works as John Brand’s Popular 
Antiquities (edited by W. C. Hazlitt, vol. ii. pp. 606 11, l.(mdon, 
W. Ilone’s Every-Day Hoop, and (liamhers’s Hook of 
Days may be consulted, 'fheir appropriateness to the spring 
season is, in a general way y)erhaps, obvious enough, hut the 
association of the lovers’ festival with St Valentine .seems to be 
purely accidental.^ 

Sec Acta Sun'iovui)}, February, ii. 753, and January, i. 

Toq4 ; G. H. do Rossi, BuUettino di avchcaUmia tristiana (i-Vi), 
p. 101 and (1878) p. 5y. (H. Dk.) 

VALENTIKE AND ORSON, a romance which has been attached 
to the Carolingian cycle. Tt is the story of twin brothers, 
abandoned in the woods in infancy. Valentine is brought up 
as a knight at the court of Pippin, while Orson grows up in 
a bear’s den to be a wild man of the woods, until he is over- 
come and tamed by Valentine, whose .servant and comrade; 
he becomes. The two eventually rescue their mother Bellisant, 
sister of Pippin and wife of the emperor of Greece, by whom 
she had been unjustly repudiated, from the power of a giant. 
There arc versions of the tab*, which app(?ars to W‘st on a lost 
French original, in French, English, German, Icelandic, Dutch 
and Italian. In the older v(Tsions Orson is described as the 
“ nameless ” one. The kernel of the .story lies in Or.son’s up- 
bringing and wildness, and is evidently a folk-tale the connc.xion 
of whicli with the Carolingian cycle is purely artificial. 'TIk; 
story of the wife unjustly accused with which it is Ixnind up is 
.sufficiently common, and was told of the wives both ol Pippin 
and Charlemagne?. 

The Krc-nch prose romance was printed at Lyons in 1489 and often 
subsecpicnlly. The Historye of the two Valyannte nrrthrvn : Valcutyne 
and Orson ... by Henry Watson, pnnled by Wdliain (‘opland 
about 1550. is the earliest known of a long senes of Knglish versions. 
A balhid on the subject was printed in Bishop Percy's ft cliques of 
English Poetry, and the tale adapted for the nursery was illustrated 
hy Walter Crane in the Three Bears* Picture Book (1876), I'or a 
detailed bibliography of the English, French, G<»rnian, Dutch and 
Italian forms of the tale, see W. Seelmun, Valentin und Namelos” 
(Norden and Leipzig, 1884), in vol. iv, of Niederdcuische Dcnkmdlcr, 
edited by the Verein fur nicderdeutsciie Sprachforschung. 

VALENTINIAN L, Roman emperor of the West from a.d. 364 
37.*?> was bom at Gibalis, in Pannonia. He had been an 
officer of the guard under Julian and Jovian, and had risen 
high in the imperial service. Of robust frame and dLstingulshed 
appearance, he possessed great courage and military capacity. 
He was chosen emperor in hi.s forty-third year by the officers 
of the army at Nicaea in Bilhynia in 364, and shortly after- 
wards named his brother Valcns {q.v,) colleague with him in 
the empire. The two brothers, after passing through the 
chief cities of the neighbouring district, arranged the partition 

' Until nearly the close of the 19th century the custom of sending 

valentines anonymous love-tokens, written or otherwise 

—on St Valentine's day was fairly general They gradually lost 
their original significance, and the custom, where it survives, has 
become completely vulgarized. 


of the empire at Nais.sus (Nis.sa) in Upper Moesia. As emperor 
of the West, Valentinian took Italy, lllyricum, Spain, the Gauls, 
Britain and Africa, leaving to Val(*n.s the eastern half of the 
Balkan Peninsula, Greece, Egypt, Syria and Asia Minor as lar 
a.s Persia. During the short reign of Valentinian there were 
wars in Africa, in Germany and in Britain, und Rome came 
into collision with barbarian peoples of whom we now hear for 
the fiLst tiinc^ — Burgundians, Saxons, Alanianni. The emperor’s 
chief work was guarding the frontiers and establishing mili- 
tary positions. Milan was at first his iieadcjuarters for settling 
the affairs of iiortht?rn Italy ; next year (3()5) lu? was at Paris, 
and then at Reims, to diri'irt the operations of Ids g(‘neral.s 
against the Alainanni. 'I'his jicople, defeated at Scarpona 
(Fharpeigne) and (alelaimi (('hdlons-sur-Marne) by Joviniis, 
were driven back to the (ierman hank of the Rhine, and cheeked 
for a whilt; by a (;ludn of military posts and fortresses. At the 
close of 367, liowever, they suddenly i?ross(‘d the Rhine, attacki'd 
Mogiintiaeum (Main/) and pUindirtd the city. Valentinian 
attacked them at Solicinium (Snlz in llie Nei'kar valley or 
Sclnv(‘tzingen) with a large army, and defeated th(?m with 
great slaugliter, but hi.s own losses were so considerable that he 
abandoned the idea of following up his success. Later, in 374, 
he inadt? peace with tlii ir king, Macrianus, who from that lime 
remained a true friend of tlu; Romans, The next three years 
he .spent at 'Irier, whieh he chiefly made his head(|iiarters, 
organizing the difenec of the Rhine frontier, and personally 
superintending the construction of numerous forts. During 
his reign the coasts of Gaul were Iiarassed l)y the Saxon pirates, 
with whom the Piets and Scots of northern JSritain joiiu'd 
liands, and ravaged the island from tlio wall of Antoninus to the 
shores of Rent, in 36S 'i'heodo.sius was .S(?nt to drive ba(?k the 
iavadcTs ; in this he was completely successful, aiul esttd)lislied 
a new British province, called Valentia, in honour of the einpiTor. 
In Africa the Moorish prince, Firnuis, raised the standard of 
revolt, being joined by the provincials, wlu) had been rendered 
de.sperate by tlie cruelty and extortions of Count K^'nianus, 
the military governor. The .servic'es of 'I'lieodosius were again 
requisitioned. He landed in Africa with a .small band of vet- 
erans, and Firmus, to tivoid being taken prisoner, conmiilt(?d 
suicide, in 374 the (Juadi, a German tribe in what is now 
Moravia and Hungary, resenting the erection of Roman fort'i 
to the north of the Danube in what they considered to be their 
own territory, and further exasperated by the treai'herous 
murder of their king, Ciabinius, crossed the river and laid wastes 
the province of I^annonia. 'J’hc emperor in April of the following 
year entered lllyricum witli a jsowerfiil army, but during an 
audience to an embassy from the Quadi at IJrigetio on the 
Danube (near Pre.ssburg) died in a fit of apoplexy. His gene al 
administration seem,s to liave been thoroughly lionest aud able, 
in some rcfspects beneficent. Jf he was hiird and exacting in 
the matter of taxes, hi; spent them in tlie defenee aiid im- 
provement of his dominions, not in idle show or luxury. 'I’hough 
liimself a plain and almost illiterate .sohlier, he? was a founder of 
.schools, and he also provided medii'al attendanci' for the poor 
of Rome, by appointing a physician for eacli of the fourteen 
districts of Ihi? city. He was an ortliodox (’alho)ic, hut he 
pc?rmittcd absolute religions freedom to all his siihjccts. Against 
all abuses, both civil and eccli?siastical, he steadily sr t his face, 
even again.st the increasing wealth and worldline.ss of the clergy. 
The great blot on his memory is his cruelty, which at times wa.s 
frightful, and showed itself in its full fien^eni’ss in the punish- 
ment of persons accused of witchcraft sooth.saying or iTiagical 
practices. 

See Ammianus Marccllinus xxv.-xxx, ; Giblxm, Daclinr and 
Fall, chap. 2;; ; T. Hodgkin, Italy and her Invaders, hk. j, diap. 3 ; 
H. Schiller, Gcschichte der rimischen Kaiserneit (Gotha, 188V87), 
bk. iii. chap. iv. 27-30; H. Richter, Das westromische Ucioh (Berlin, 
1865), pp. 240-68. 

After his death, h\s son Valentinian IL. an infant of four 
years of age, with his half-brother Gralian (q,v,) a lad of about 
seventeen, became the emperors of the West. They made 
Milan their home ; and the empire was nominally divided 
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between them, Gratian taking the trans-Alpine provinces, 
whilst Italy, Illyricum in part, and Africii were to be under 
the rule of Valentinian, or rather of his mother, Justina. 
Justina was an Arian, and the imperial court at Milan pitted 
itself against tht; (.'atholics, under the famous Ambrose, bishop 
of that city. But so grcnit was his popularity that the court 
was dec ded y worsted in the contest, and the emperor’s authority 
materially shaken. In 387 Magnus Maximus who had 

commanded a Roman army in Britain, and had in 383 (the 
year of Gratian ’s death) made himself master of the northern 
provinces, crossed the Alps into the valley of th(i Po and threat- 
ened Milan. The emperor and his mother fled to Theodosius, 
the emperor of the East and husband of Galla, Valentinian’s 
sister. Valentinian was restored in 388 by Theodosius, through 
wliose influence he was converted to Cirthodox Catholicism. 
Four years later he was murdered at Vienne in Gaul, probably 

at, the instigation of his Frankish general Arbogast, with whom 
ho had quarndled. 

Sue Gibbon, Decline and Fall, chap, 27 ; Schiller, Gcschichte dev 
vMnischen KaUerzeit, hk.iii. vol. iv. pp. .“^2, 3;^; L. XidSiV^^Wcltgcachichte. 

bk. iv. vol. i. chap. 0 ; and especially H. Richter, Danwestromificlirlicich 
ifntrr den Kaisern Gratian, Vah utinian 11 . uird Maximum (Berlin, 
iS6<), pp. 577-^50, where full rehirences to authorities are given. 

VALENTINIAN nL> emperor of the West from 425 to 455, 
the son of Constantius and Placidia, daughter of the great Theo- 
dosius. He was only six years of age when he received the 
title of Augustus, and during his minority the conduct of afl'airs 
was in the hands of his mother, who purposely noglcTted his 
education. His reign is marked by the dismemberment of the 
Western Empire ; tlic conquest of tlic province of Africa hy 
the Vandals in 439 ; the final abandonment of Britain in 446 ; 
the loss of great portions of Spain and Gaul, in which the bar- 
barians had established themselves ; and the ravaging of Sicily 
and of the western coasts of the Mediterranean by the fleets 
of Gcnscric. As a set-off against these calamities there was 
the great victory of Aetius over Attila in 451 near Chalons, and 
his successful campaigns against the Visigoths in southern 
(iuul (426, 429, 436), and against various invaders on the Rhine 
jind Danube (428-31). The burden of taxation became more 
and more intolerable as the power of Rome decreased, and 
the loyalty of her remaining provinces was seriously impaired 
in consequence. Ravenna was Valentinian’s usual rcsidenc’e ; 
hut he fled to Rome on the approach of Attila, who, after ravag- 
ing the north of Italy, died in the following year (453). In 
454 Aetius, between whose son and a daughter of the emperor a 
marriage had been arranged, w^as treacherously murdered by 
Valentinian. Next year, however, the emperor himself was 
assassinated by two of the barbarian followers of Aetius. He 
not merely lacked the ability to govern the empire in a time of 
crisis, but aggravated its dangers by his self-indulgence and 
vindictiveness. 

Our cliicjf original sources for the reign of Valentinian III. are 
Jordiincs, Prosper’s Chronicles, written in the tith century, and the 
])<)et Apollinaris Sidonius. See also Gibbon, Decline and Fall, 
chaps. 33-35; J. B. Bury, Later Roman Empire, bk. ii. chax>s. (» S; 
l*k A. Freeman, “Tyrants of Britain, Gaul and Sj)ain“ (Eng. Hist. 
Rein'ew, January 1886), and “Aetius and Boniface” (ibid., Julv 
1887). 

VALENTINOIS, the name of a countship in France, the 
chief town of which was Valence (Drome). From the 12th to 
the 15th century Valentinois belonged to a family of Poitiers, 
which must not be confused with that of the counts of Poitiers. 
To the detriment of his kinsmen, the lords of St Vallier, 
Gount Louis 11 . (d. 1419) bequeathed his counties of Valentinois 
and Diois to the Dauphin Charles, afterwards King Charles VIL; 
and in 1498 Louis XII. erected the countship of Valentinois 
intoAdluchy, and gave it to Caesar Borgia, son of Pope Alexander 
VL '^ few years later Borgia was deprived of the duchy, 
which, in 1548, was given by Henry II. to his mistress, Diane 
de Poitiers, a descendant of the counts of Valentinois. Having 
again reverted to the Crown, the duchy was given by Louis XIII. 
to Honorc Grimaldi, prince of Monaco, whose descendants 
retted it until the French Revolution. The new duchy of 
Sjwwtinois, however, did not consist of the lands attached to 


the former one, but was made up of several scattered lordships in 
Dauphine. The title of duke of Valentinois is still borne by the 
prince of Monaco. 

See J. Chevalier, M^moircs pour servir d Vhisioire des oomtes 
de Valentinois ct de Diois (Paris, 1897-1906). 

VALENTINUS, pope for thirty or forty days in 827, in suc- 
cession to Eugenius II. (824-27). He was a Roman by birth, 
and, according to the Liber Pontificalis, was first made a deacon 
by Paschal I. (817-24). Nothing further is known of his 
history. His successor was Gregory IV, (827-44). 

VALENTWUS and THE VALENTINIAN& 1 . Valentinus, the 
most prominent leader of the Gnostic movement, was born, 
according to Epiphanius {Haer, 31, 2) near the coast in Lower 
Egypt, and was brought up and educated in Alexandria. He 
then went to Rome, as we learn from Irenacus, Adv. haer. 
iib 4.» 3 f Valentinus came to Rome during the episcopate of 
Hyginus, flourished under Pius and stayed till the time of 
Ani(*(.‘lus. The duration of the episcopates of the Roman 
bi.shops at this period is not absolutely established, but we can 
hardly go altogether wrong ii, with Harnack (Cknmologie der 
altchrisilichen Literatur, i. 291), we fix the period 135-60 for 
Valentinus’s residence in Rome. This is confirmed by the fact 
that Justin Martyr in his Apology, i. 26, begun about 150, 
mentions that in his earlier work against hercs\', the Syntagma, 
he attacked, among others, Valentinus ; so that his heresy must 
have begun to appear at least us early as 140. According to 
Irenaeus iii. 3, 4, Polycarp, during his .sojourn in Rome under 
the episcopate of Anicetus, converted a lew adherents of the 
Valentinian sect. Tcrtullian {Adv. Valentin, rap. 4) dcclare\s 
that Valentinus came to Rome as an adherent of the orthodox 
Church, and was a candidate for the bishopric of Rome, but 
he abandoned the Church because a confessor was preferred to 
him for this office. The crediliility of this statement may be 
quc.stioncd. There is nothing impossible in it, but it has rather 
tlie appearance of a piece of the usual church gossip. Great 
uncertainty attaches to the residence of Valentinus in (Cyprus, 
recorded by Epiphanius {loc. cit.), who places it after his stay 
in Rome, adding that it was here that lie definitely accom- 
plished his secession from the Church. Scholars are divided 
as to whether this stay in Cyprus was before or after that in 
Rome. But on the whole it k^ems to be clear from the various 
notices that Valentinus did not, e.g. like Marcion, break with 
the Church from the very beginning, but endeavoured as long 
as possible to maintain his standing witliin it. 

11 , The authorities which wt have to consider dtfal for the most 
part with Valentinianism in its fully developed form, and not 
with the original teaching of the master. Justin's Syntagma (v.s,), 
W'hich treats of Valentinus, is unfortunately lost. Ircnacus in his 
section i. ii, 1-3, has preserved what is obviously an older docu- 
ment, jwssibly from Jmstiii, dealing with Valentinus's own teaching 
and that of two of liis disciples. The sketch wlncli he gives is the 
best guide for the original form of Valentinianism. For Valentinus 
himself we have also to consider the fragment.s of his writings pre- 
served by Clemens Alexandrinus. The best edition of and com- 
mentary on them is Hilgenfeld's Kvtsergcschichte des Urchriskntnms 
(j>p. 293-307). Irenacus in his treatise Adv, haer, gives a detailed 
account of the two chief schools following Valentinus, the school 
of Ptoleinaeus (i. i-io), and Marcus and the Marcosians (i. 13-21). 
For his account of the Plolemaeaus, Irenaeus seems to have 
used various writings and expositions of the school, especially 
prominent being a collection of Scripture proofs which may have 
once had a separate literary existence (i. 1,3; 3, 1-5 (6) ; 8, 2-4). 
To this work is appended in a somewhat disconnected fashion a 
commentary on the prologue to the fourth Gospel (i. 8, 5). Irenaeus 
himself twice prefaces his remarks by saying he i,s indebted to other 
authorities for his exposition (i. 2, 3-4; 7, 2-5). Section 6, 2-4, 
interrupts and disturbs the continuity, and section 5, 1-3, is a dupli- 
cate of 5. 4. \Vc see how the account of Irenaeus is built up from 
small fragments. In his account of Marcus and the Marcosians 
the chapters on the sacraments (i. 13 and 20) seem originally to 
have formed part of the same whole. Very valuable too are the 
Exeerpta ex Thcodoto which are to be found in the works of Clemens 
Alexandrinus, and may be looked upon as a collection made by 
the author with a view to the eighth hook of his Stromatcis, which 
was never finished. Of these excerpts paragraphs 4. 5, 8- 15, 17b- 
20, 27, should be distinguished as Clemens's own observations ; the 
remaining parts are extracted from Gnostic writings (cf. Zahn, 
Geschichte des Kanons, ii. pp. 269 seq.). Vet the Exeerpta, as their 
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contents show, are not homogeneous, and cannot have been bor- 
rowed from one writing. The <^uestion as to whether Clemens' 
method of quotations, which mentions sometimes Theodotus. some- 
times the Valentinians as his sources for these excerpts, is of any 
use os a guide to an estimate between these sources, must be left 
undecided. Tlie most important sections are paragraphs 29-68. in 
which an attempt is made at a continuous exposition of the system 
(though here again from various sources), and section 69-^6. which 
deals with the Gnostic doctrine of the sacraments and that of the 
liberation of the Heimarmene, The lost Syntagma of Hippolytus. 
which, as we know, is preserved in the works of Philastrius anti the 
]>scudo-Tertullian, seems to furnish us with valuable information 
as to the earlier doctrines of the scm:!, and in his second treatise 
against heretics, the so-called Philosopkumena (6, 29 seq.). Hip- 
j>ol)rtu8 gives a homogeneous and continuous exposition of a later 
Valentinian system, possibly connected with the school of Ptole- 
maeus. Important, too, arc Hippolytus’ references to an Italic 
and an Anatolian liranch of the Valentinian sect (6, 35). Tcr- 
tullian gives at the beginning of his treatise against the Valentinians 
a few separate notices of the life and disciples of Valentinus, but 
his further argument is closely dependent upon irenaeus* exposition 
of the Ptolemaean system, which he embcllishc?R in his usual fashion 
with bitterly sarcastic comments. Ejiiphanius deals with Valen- 
tinus and his school in sections 3T-36 of his work. In cap. 31, 

1- 8, he gives an account of the Valentinians, which seems to be 
based on his own observation. Thus in 31, 5-6, wc find yet another 
verbal extract from a Valentinian doctrinal* work. For the rest he 
Topics the text of Irenaeus word for word, which has the advantage 
of preserving for us Irenaeus’ Greek phraseology, which we other- 
wise should only know in a I.ntin translation. In his section on 
Ptolemaeus, cap. 33, Kpiphanius has jjrescrved for us a valuable 
h'tter of Ptolemaeus to Flora, which is a document of the highest 
importance for the understanding of Gnosticism. 

ITT. Valentinus is the only one of the Gnostics who had a 
whole series of disciples who arc known by name — indeed, in 
the accounts of the Church Fathers his own system and views 
are almost entirely obscured hy the accounts of those of his j 
disciples. His fundamental ideas can be with difllculty re<'<)!> 
structed from Irenaeus i. 11, from the fragments contain(?d in 
(.‘lemens, and to a certain extent from the Synlapna of Hippo- 
lytus, with the aid of later systems connected with his. Two 
early disciples of Valentinus are enumerated in Irenaeus ii. 

2- 3, one of whom is named Socundus ; according to Irenaeus 
we have to trace back to him the division of the Valentinian 
Sophia into the double form of an aeon at)iding in heaven, and 
her daughter, Sophia Achamolh. The second disciple is not 
named by Irenaeus ; it is conjectured that he may have been 
(’olorbases, the leachtT of Marcus (i. 14, 1). I'he most important 
disciples of Valentinus, then, arc the two dealt with at length 
i)y Irenaeus, Ptolemaeus and Marcus, who both seem to have 
Ijiid a numerous following. Besides these we should also 
mention Herakleon, of whose commentary on the gospel of St 
John extensive fragments are preserved by Origen. Ptolemaeus 
«and Herakleon are counted by Hippolytus (6, 35) among the 
Italic branch of Valentin ianism. There was also the Anatolian 
branch, as representative of which Hippolytus mentions 
Axionicus, who is also referred to by Tertuliian as having 
actuaDy been taught in Antioch. The Excerp^q ex Theodoto 
in Clemens are also, according to the superscriptiqfi, fragments 
from the Anatolian Gnostici.sm. It is, however, an error when 
Hippolytus speaks of Bardesanes as representative of this 
branch]! for he had an entirely distinct position. 

IV. In the important section of Irenaeus (i. 11) devoted to 
Valentinus, his teaching is definitely connected with the so- ; 
called “ falsely reputed Gnostics.^’ It will be useful, in trying 
to ascertain the teaching and view of life of Valentinus, to 
keep closely before us that of the Gnostics in the narrower 
sense of the word, as preserved in the expositions of Irenaeus 
(i. 29, 30) and Kpiphanius (passim). The Gnostics were par 
excellence worshippers of the supreme Mother-goddess, the 
Mrjri/p, in whom we have no difficulty in recognizing the 
characteristics of the goddess of heaven of anterior Asia. This 
“ Meter is, in the system of these Gnostics, also at one time 
the stem, austere goddess, the Mother, who dwells in heaven, 
at other times the licentious goddess of love, the great courtesan 
(Prunikon), who, e.g. in the Simonian system, takes the form 
of the prostitute Helena, in whose worship all kinds of obscene 
rites were celebrated. She dwells in the eighth or highest 


heaven, whence her name Ogdoas. Next to her staruis the 
supreme and shadowy form of the unknowm and nameless 
I Father ; below her in the seven lower heavens reign the seven 
planetary, world-creating angelic powers, headed by Jaldubaoth, 
who wa.s later to be identified with th(j God of the Old Testament. 
The Gnostics are children of the supreme Mother ; from her 
the heavenly seed, the divine spark, descended in some way 
to this lower world, and thus the childr(*n of heaven still exist 
in this gross material world, subject to the Heimarmene and in 
the power of hostile spirits and powers ; and all their sacraments 
and mysteries, their formulae and symlnils, must be part of her 
worship, in order to find tb(‘ way iqwards, back to the highest 
heaven, “ where the Mother dwells.” This idea that the 
Gnostics know themselves to be in a hostile and evil world 
rciacted in the same direction upon tlie conception of the Mother 
of heaven. She became likewise a fallen goddess, who has 
sunk down into the material wi' ld and seeks to free herself 
from it, receiving her liberation at the hands of a lujavenly 
Redeemer, exactly like the Gnostics. Various myths have 
contributed towards this ; one of these is the widespread naive 
pagan myth of a goddess who disappears, carried off by the 
powers of evil, to be set free and taken back to lier honn* by a 
divine liberator, a brother or betrothed. The moon-goddess 
with her disappearance may have been the prototype of this 
mythical figure (there are, indeed, (*i‘rtain analogies to be 
remarked between the Simonian Helena and Selene). With 
this myth are connected certain Jewish Theologumena ; the 
goddess who sinks down into the material may readily be 
identified with Ruaeh (Kucha), the Spirit of God, who broods 
over ('haos, or even with the later Sophia (Ghokma Achamolh), 
was generally conceived of as a world-creating agent. 
TfiSdiy, the chief influence at work h(‘re seems to have been 
thC'briental myth of the Primal Man sunk in the material world, 
which appears in its simple form in individual Gnostic systems, 
e.g, in Poirnandres (in tin: C'or/ms/im//e/ieuw) and in Manichaeism. 
In the Gnostic systems of Irenaeus i. 29, 30, the Anthropos 
(i.f. the Primal Man) no longi'i* appears as the world-(T(;ative 
power sinking down into the material world, but as a celestial 
aeon of th(j upper world (or even as the supr(?me god), who 
1 stands in a clearly defined relations!) ij) to the fallen goddess ; 
I it is possible that the role of the Anthropos is hert? transferred 
I to Sophia Acharnoth. The fallen Sophiri next becomes, in 
, like mann(ir, a world creative power. And now the higlicst 
I of the world-creating angels, Jaldabaoth, aj)pears as her son, 
and with this whole craiccption are then linked up the ideas 
of liberation and redemption. Next to the Sophia stands a 
I male redeeming divinity. In all the Gnostic systems known 
I to us Christ already appears as the Saviour, and so in this 
respect a Christianizing of Gnosticism has been carried out ; 
but originally this Saviour-divinity had nothing in common 
with the figure of the Christian Redeemer. This is clear from 
Ircnaeus^s account of the Gno.stics (i. 30). For here the redemj)- 
tion is actually and essentially effected through the uniting 
in marriage of the fallen goddess with her higher celestial 
brother, and they are expressly described as tlic bride and 
bridegroom. That is to say, we have here the purely mythical 
idea of the deliverance of a goddess by a god, and of the celestial 
marriage of a divine pair. I'his myth can only with difficulty 
I be connected with the historic redemption through Jesus of 
Nazareth, by further relating tliat Christ, having been united 
to the Sophia, descends ialo the earthly Jesus. 

V. This primitive ” Gnosticism ” was very closely followed 
by Valentinus, who may have come to know these doctrines 
in Egypt, This can be seen from the fact that in Valentinian ism 
the Mother-goddess always stands absolutely at the centre of 
the system. Irenaeus (i. 6, 1) is very instructive on this point, 
characterizing the Gnostics as the pneumaiici who have a perfect 
knowledge of God, and have been initiated into the mysteries 
of Acharnoth. A mighty system is certainly erected here out 
of the modest elements of Gnosticism. 

<i) More especially, the superstructure of the celestial system, the 
celestial world of aeons, which exists above the fallen goddess, is 
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here duvelojied in the most complicated way. Valentinus has a 
system of thirty acojis, but we cun with but little trouble recognize 
the simple system jindcrlyin/; tliis great superstructure. The quite 
shadowy pluruJily of ten and twelve aeons (the Dekas and the 
Podekas) of tiio Valunlinian system we may at once set aside as 
mere fantastical accretions. We have left only a group of eight 
celi-stial ])ciiigH, the so-callfxl Ogdoas, and of these eight figures 
four again are peculiar to the Valentinian system, and arc probably 
artificial inter|)olations. For instance, when for the third pair of 
aeons we find the Logos and Zoe, figures which occur only here, and 
j)crceiyc, mort^over, tiiat the place of this pair of aeons is not firmly 
established, but that in tins Valentinian tradition tlioy occur some- 
times before and soTnetiin( 3 s niter the foiirtli pair of aeons, the 
Anthropos and the ICkklesia, we cannot be far wrong in suspecting 
that hero already we find Valentinus to have been influenced by 
the prologue of the fourth Gospel (we also find I lie probably Johan- 
nine names Monogenes and Parakletos in the series of aeons). 

(2) The first 3)air of aeons, Bylhos and Sige, is likewise an original 
innovation of the Valentinian school, and clearly betrays a monistic 
tendency. According to Ircnaeus’s account of tlie “ Gnostics ” (i. 29), 
their theory was that Sophia casts herself into tlie primal sub- 
stratum of malter to be found outsitle the celestial world of aeons. 
In the Valentinian system, primal mall(T (Hytlios), the original 
Chaos, is brought into connexion with the celestial world of aeons. 
And tlius it is effected that matter is here not found originally and 
irretrievably separated from the liigher ctdestial world, but that the 
latter originally exists for itself alone ; tJic fall or disturbance is 
accomplished within the celestial W'orld, and the material world first 
comes into exist enci^ tlirongli the fall. When we subtract from the 
Ogdoas the two ])airs of aeons whose later introduction into the 
Valentinian system has been demonstrated, we are left aclually with 
a double pair of aeons, the Father and Truth, the Anthro])os and the 
Ekklesia. These strongly r(?call the Gnostic systems set forth in 
Irenaeus i. 20 and 30 (ei. i. 20, 3). And thus the Anthropos (man), a 
leading figure of ])rimitivc Gnosticism, now half-forgotten, moves 
back into the centre of t he .system and the direct vicinity of the fallen 
goddess. 1 1 is also clear wii y the Ekklesia appears together with the 
Anthropos. With the celestial Primal Man of whom the myth 
originally relates tliat he has sunk into matter and then raisedftm- 
self up from it again — is associtittH.! the community of the faMtful 
and tlie redecuned, wl»o ar<} to share the same fate with him. Simi- 
larly among the Gnostics of Inuiaeusi. 29, 3, perfect Gnosis (and thus 
the whole body of Gnostics) is connecteci w'iili the Anthropos. 

(3) The fallen goddess, mentioned above, occurs in llic Yalcntinian 
system, as in the Gnostic systems described by Irenaeus, and in the 
older systems it is again the ct'lestial aeon himself who falls, and 
whose fate outside the Pleroma is related (ct, the exposition in 
Irenaeus i. n, Excerpta r.v Tlirodoto, § 31 seq., and 1 Iip3U)lytus, ,S’ya- 
tafima, in tlie pseiulo-'I'ertullian). In tlie later Valentinian sy.stems, 
prohaiily from Secimdus onwards (s(‘e uliovo), the figure afipears 
itt double guise, 'fhe liigher Sophia .still remains within the upjior 
world alter creating a disturbance, and after her exjiiation and 
rep(jntaiice; but her jiretuaturt; offspring, Sophia Achamoth, is re- 
moved from the PkTonia, and becomes llie h('roino of the rest of 
the drama (we have dealt in the jireceding section with the other 
conception of the fall of Sophia). 

(4) In the true Valentinian system tlio so-called Christos is the 
son of the f.ilh-n Aeon, who is thus conceived as an individual. 
Sophia, who in a frenzy of love had sought to draw near to tJic un- 
attainable llythos, firings forth, through her longing for that higher 
being, au aeon who is higher and jnirer than herself, and at once 
ri.ses into the celestial worliis. Among the Gnostics of Irenaeus 
we find M kiiuln*d conception, but witli a slight difference. Here 
Christos and Sophia appear as brother and sister, ('hristos roprcsenl- 
ing the hi'dier and Sophia the lower elemtMit. In the enigmatic figure 
of Christos we again lind hidden the original concejit ion of the Primal 
Man, who sinks down into matter but rises again. (In the later 
Valent iainn syslcins this origin of the Christos is entirely ob.scured, 
and ('hrist. togetluT with the Holy Spirit, beconios a later otTsjiring 
of the ei'h'stial world of aeons ; this may be looked upon as an ap- 
piroximatioii to the Christian dogma.) 

(5) A iiguro entirely jieculiar to Valentinian Gnosticism is that of 
Horos (the Limiter). ’ 'Hie name is perhaps an echo of the Egyptian 
Tloriis. 'Die |)rc;diar task of Horos is to separate the fallen aeons 
frotri the upper world of aeons. At the same time he becomes (first, 
3 mt1i:i])S, in the later Valentinian syslctns) a kind of world-creative 
power, who in this ea])aeity helps to construct an ordered world out 
of Stqiliia and her jiassious. He is also called, curiously enough, 
Rtaiiros (cross), anil wo Irovjuontly meet with references to the figure 
of Stauros. Hut we must not be in too great a hurry to conjt^cturc 
that this is a Christian figure. Speculations about the Stauros are 
older than Cliristianil y, and a Platonic conception may have been at 
work here. lM:ito had aheaily staled that the world-soul revealed 
jts('lf in l!ic form of the letter Chi (X) ; by which he meant that 
figure (lescrilied in the heavens by the intersecting orbits of the snn 
and the 3)kLnetary o^iiptic. Since thromd' this double orbit all the 
movements of the liavenly pc)wer.s are iletermiued, .so all “ becom- 
ing " and nil life <lrpeiid on it, and thus wi* can uuderstaiid the state- 
ment that the womi-soiil appears in the form of a X, or a cross. The 


cross can also stand for the wondrous aeon on whom depends the 
ordering and life of the world, and thus Horos Stauros appears here 
as the first redeemer of Sophia from her pa.ssions, and as the orderer 
of the creation of the world which now begins. This explanation of 
Horos, moreover, is not a mere conjecture, but one branch of the 
Valentinian school, the Marcosians, have expressly so explained this 
figure (Irenaeus i. 17, j). Naturally, then, the figure of Horos- 
Staiiros was often in later days assimilated to that of the Christian 
Resdeemcr. 

(6) J’cculiarly Valentinian is tlie above-mentioned derivation of 
the material world from the passions of Sc)])hia. Whether this 
already formed part of the original system of Valentinus is, indeed, 
questionable, but at any rate it plays a prominent ])art in the 
Valentinian scJiool, and consequently appears with the most diverse 
variations in the account given by Irenaeus. Jiy it is eifccted the 
comparative monism of the Valentinian .system. The dualism of 
the coucejition of two sey)arate worlds of ligdit and darkness is over- 
come ])y the derivation of tlie material world from the passions of 
Sophia. Older myths may here have served as a model ; for instance, 
we may recall tlie myth of the derivation of the world from the 
body ami limbs of the Primal Man (Bousset, Hauptprobleme tUtr 
Gnosis f p. 211). 

(7) This derivation of the malerial W’orld from the passions of the 
fallen Sophia is next affecteMl by an older theory, which probably 
occupied an important place in the true Vaieiitinian system. Ac- 
cording to this theory the son of Sophia, whom she forms on the 
model of the Christos who has disajipearod in the Pleroma, becomes 
the Demiourgos, and this Demiourgos with his angels now appears 
as 11)0 rtial world-creative power. These two conceptions had nov' to 
be combined at all costs. And it is interesting to observe here what 
elforls were made to give the Demiourgos a better position. Ac- 
cording to the older conception, he was an iinperlect, ignorant, half- 
evil and malicious offspring of his mother, who has already beer* 
deprived of any particle of light (Irenaeus i. 29, 30). In the Valeii- 
tinian systems he a])})ears as tht^ fruit of Sopliik's repentance and 
conversion. Even his name has been changed from that of the older 
Gnosticism. He is no longer called jaldabaolli, but has been 
assigned the bettor name, drawn from tlie philosophy of Plato, ol 
Demiourgos. We must not forget here that the Demiourgos of the 
Gnostic is known to have corresponded to the God of the ( ) 1 d Testa- 
ment, who was the Ciod of the Christian Church, and that we can 
thus lay our huger here on a compromise with the faith of the great 
CdirivH tian com mun i t y . 

(8) With the doctrine of the creation of the world is connected tlie 
subject of the creation of man. We fortunately know, from a frag- 
ment preserved by Clemens, tliat Valentinus h<To pre.servid the old 
Gnostic myth practically unaUerf‘d in his system. According to it. 
the world-creating angels — not one, but many — create man, but the 
seed of the spirit comes into tlieir cn‘atiire without their knowli'dge, 
by the agency of a higher celestial aeon, and they are then terrified by 
tliie facility of speecli by which their creatine ri.sc.s abov(* them, and 
try todestroy him. In the Vahmtiniaii system known to us this myth 
has practically lost its original freshness mid colour, and can oiib.- 
be arrived at from allusions. On the other hand, the sjieculntions ot 
the Valcntinians delight in accounts of the artificial nnd complicated 
putting together of the first man out of the v'arious elements. .And a 
specifically Valentinian idea is here added in that of the threeloki 
nature of man, who is represented as at once spiritual, psychical and 
material. In accordance with this there also arise three classes ol 
men, the pncnmatici, the psychici and the hylici (i'Xv;, matter). Ii 
is signiheant that VaUjntinus himself is crediletl with having written 
a treatise upon the three natures (Schwartz, Aporten, i. 292). Here 
we have another instance of the theological compromise of the Vulen- 
tinians. All the other Gnostic systems recognize only a dual division, 
the children of light and the children of darkness. That the Valeii- 
tinians should have placed the psychici between the pncnmatici and 
hylici signifies a certain recognition of the Christian Church and its 
adherents. They arc not numbered ,simj>ly among the outcasts, but 
considered as an intermediate class, to whoin is left the choice between 
the higher celestial nature and the lower and earthly. 

(9) At the centre of the whole Valentinian system naturally stands 

the idea of redemption, and so we find here developed particuharly 
clearly the myth of the heavenly marriage already known from 
Irenaeus i. 30 to be Gnostic. Redemption is essentially- accomplished 
through the union of the heavenly Soter with the fallen goddess. 
There is great uncertainty in the Valentinian system as to w ho this 
celestial Soter is. In the Gnostic systems of Irenaeus i. 30 he is the 
Christos, the celestial brother who turns back to the fallen sister. In 
the Valentinian sy.^teni the redeemer is likewise sometimes brought 
into relation with tlie Christos, sometimes, in a significant way, with 
the Anthropos, and sometimes again with Horos-Stauros. In the 
fully develo})cd Ptolemaean system he appears a.s the common off- 
spring of the whole Pleroma. whom all the aeons confer their 
best and most wonderful quaUties (we may compare here the Marduk 
myth, in which it is related that all the gods transfer their qualities 
and powers to the young god Marduk, who is recognized as their 
leader ), And this cel est ial redeomer-aeon now en t ers in to a marriage 
with the fallen goddess ; they are the “ bride and bridegroom." It is 
boldly stated in the exposition iu Hippolytus’s that 
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they produce between them 70 celestial sons (angels). (In the other 
accounts these angels no longer appear as the sons of the celestial 
pair, but as the heavenly attendants accompanied by whom theSoter 
approaches Sophia.) ii is obvious from the number 70 that we 
have here a marriage between a celestial and lUvine pair. This 
marriage relation between the Sotcr and Soj)hia is expounded 
in quite a material way even in Trtmacus iii. 3, 4, where the Old 
Testament phrase ir&v &pptif ha^otyop fiifirpav is translated, “ the Pan 
(the all, a name for the Sotor), the masculinity which opens the 
mother’s womb.” This myth of the redeemer, as we slmll sec more 
fully below, and as may be mentioned here, is of great significance for 
the practical piety of the Valentinian Gnostics. It is the chief idea 
of their pious practices mystically to repeat the exjierienc.e of this 
celestial union of the Sotcr with Sophia. In this respect, conse- 
quently, the niytli underwent yet wider development. Just as the 
Sotcr is the bridegroom of Sophia, so the lieavcnly angels, wlio some- 
times appear as the sons of thc‘ Soter and Sojihia, sometimes as the 
escort of the Soter, are the males betrothed to the souls of the 
Gnostics, which are looked uj^oii as feminine. Thus cv<Ty Gnostic had 
his angel standing in tiie presence of Crud, and tlie object of a ]nous 
life was to bring about and experience tliis inner union with the 
celestial abstract personage. Ihis leads us straight to the sacra- 
mental ideas of this branch of Gnosticism (sec btdow). And it also 
explains tlie expression used of the Gnostics in Ircnaeus i, 6, 4, 
that they always meditate upon the secret of the lioitvenly union 
(tho Syzygia). 

(10) With this celestial Sotcr of the Valentinians and the redemp- 
tion of Sophia through him is connected, in a way which is now not 
quite intelligible tons, Ihefigureof Jesus of Nazareth and the histori- 
cal redfmi|)tion connecteti with his name. Tlic Sokt, the bridegroom 
of Sopliia, and tlie earlidy Jesus answ'cr to each other as in some w'ay 
identical. Here again wo recognize the entirely artilicial compro- 
mise betw'een (riiostieism and Christianity. It is characteristic of 
this that in one passage in the account of Trenaeus it is directly 
slated that the rodetaner came specially on account of the psychici, 
for the pneumaiici (the Gnostics) already belong by nature to the 
celestial world, and no longer require any liistorical redemption, while 
th(j hyliri hav<^ fallen beforehaml into damnation, so that with the 
psychic i only is there any question as to w'hether they will turn to re- 
deniption or damnation, and for them the historical redeemer is of 
clhcacy (Ircnaeus i, 6, 1). This assertion is in thorough agreement 
with the fundamental tendency of (inostic piety ; for the Gnosties 
individual redemption lias actually been accomplished in the union 
between the Soter and Sophia, and is effected for the individual 
Gnostics in repeating the experience of this union. So that in effect 
they no longer retjuire the historical redemption througli Jesu.s. 

(i I) Auiong tlie manifold confusion of opinions as to tlic nature 
and characteristics of the Hedeeiner Jesus of Nazareth, certain ex- 
jdanations stand out as characteristically Valentinian, especially 
those in which it is laid down that even the redeemer has a 
tlireefold nature ; from his mother, Sophia, he derived his 
nature as a pncuHiaticos, in the world of the J^emiuurgos he W’as 
united w'ith the Christos, and finally a wonderful bodily nature 
was formed for him from celestial elements, which was yet not of 
earthly material. As such he was miraculously born of. the Virgin, 
as through a canal (oid <ru}\f)pof). The compr(>mi.4es with tlm 
Catholic Church are here obvious According to Uiis theory Jesus, 
having an element of the psychical aalure, can aj)j>ear in virtue of 
tills as the son of the Demiourgos, t.e. of the Old Testament Co<l, 
and as the Kcdeemer of the psyihici ; an<l when we read of this 
miraculous bodily nature, which is not composed of earthly material, 
there is an obvious com proJiiise between tJie fundamenUiI heresy of 
Gnosticism, DocetLsm and the dogma of the Christian Church as to 
the true bodily nature of the Ibrrieeincr. Into tliis already com- 
plicated Cliristology is now intrcKiuced by an obscure combination, 
in the systems known to us, the idea tliat ujion this Jesus, so con- 
stituted, yet another celestial nature, the Christos or tin* .Soter, has 
descended at his baptism. Tliis is the older and peculiar (inostio 
conrtqition of Ireiiaeus i. 30. which appears to have been introduced 
into Valentinianism at a iate stage of its develojiment. The express 
statement in Hippolytus 6, 35, that this doctrine wa.s shared only by 
the 1 talic branch of the Valentinians, but disclaimed by the Anatolian 
branch, also bears on the point. 

(12) The close of the drama and the final accomplishment of the 
redemption is also depicted bythe Valentinian writings in accordance 
with the old Gnosticism. A general ascent takes ])lace, the Soter 
returns with the liberated Sopliia into the Pleroma, and likewise the 
Gnostics with the angels with whom they are connected. J 5 ut it is 
characteristic of the Valentinian system that the Demiourgo.s an<! 
the psychici who are connected Avith him also ascend to the eighth 
or highest heaven of Achamoth, while tlie remaining material wfirld 
sinks into flames. 

VI. The first sur\Ty of these confused speculations, these 
myths gathere<l together and preserved from the ancient world, ] 
this marshalling togdher of the most varied traditions, and 
above all, these artificial attempts at compromise dictated by 
practical prudence, make us inclined to doubt whether it wa.s 
possible for iuiy true piety to coexist with all this. Vet such 


piety existed, indeed we Imve here a set of regular mystics. It 
is not, indeed, a purely spiritual and mystical piety, but a mysti- 
cism much di.storted and over-grown with sacramentaJ additions 
and a niysteriou.s ( ult. Hut all this is not without an inner 
value ^ and an attractive atmosphere. Our information, it is 
true, is scant ; most of it is to he found in th(‘ fragments of the 
letters and homilies of the master of the school preserved for us 
by Clemens. The central point of the pict}' of ^’alentinus seems 
to have lieen the mystii'al cotiteinplatioii of God ; in a letter 
preserved in Clemens ii. 20, 11.4, be sets forth that the soul 
of man is like an inn, which is inhalutrd by many evil spirits. 
“ Hut wlu;n the Fallier, who alone is good, looks down and 
around him, then the soul is halloNvcd and lies in full light, and 
so he who has sueh a h(*art as this is to be railed haj)py, for he 
shall behold God.” Hut this contimiplalion of God, as Valen- 
tinus, ( losels and deliberately following the doctrines of the 
Chiin h, and with him the compiler of the Gospel of John de- 
clares, is aceomplisht'd through the revelation of the Son. 
This mystic and visionary also discusses the Hsalm which is 
preserved in tho Philosophumcna of llijipolyius (6, 37), With 
celestial enthusiasm Vali'ntimis here surveys aiul depicts the 
heavenly world of aeons, and its connexion with the lower 
world.* Exalted joy of battle .and a vidi.ant courage brcatlie 
forth in the sermon in which Valentinus adilresses the faith- 
ful (Clcmiais iv. 13, ()i): ” Vc are from the beginning im- 
mortal and children of eternal life, and d<‘sire to divide death 
amongst you like* a prey, in order to destroy it and utt(Tly to 
annihilate it, that thus (l(;a.th may die in you and through you, 
for if ye dissolv(‘ the world, and ari* not y<»urselves dksolved, 
then arc yi; lords over creation and o\'er all tluit passes awaiy.” 
From Tertullian, dr cantr ChrisH caj). 17, 20, wc learn that 
Valentinus composed psalms. We may (conjecture that the.se 
p.salms were similar in their kind to tluj Ixuiutiful ode.s of Solomon 
which have latiJy been diseovered, though without suggtvsting tliat 
tht\se parti(!ular psalms were sj)eeifiea)]\ Giv^slic or Valentinian. 

VIT. J 5 ut with this m)sti('ism, of which we po.s.s(‘ss ordy a 
f(iw of the beautiful Dowers, is conneded the mystery and cult 
of the sacrament. 'I'lu' kdly spirituality of the Gnostirr do 
generaUjs over and over again into a distini tly m.itcTial and 
sensual altitude, in which all kinds of efforts are made actually to 
assimilale to onest If the divine througli external nu^an.s. Our 
autliorith'S for the .sacramental jiractices of the Valentinians arc 
pn'served especially in the accounts of the Mart'.osians given in 
Irenaeiis i. J3 anJ 20, and in tlie last s(r(“ti(ai of the Kxcerpta 
ex Thcudolo, Wc must point out once again how the motlier 
aeon stands .nlisolutcly at tlic centre of this cult. 'I’herc are 
moreover various figures in tlic fully dc^veloped system of the 
Valentinians who an* in the Gno.stic’s mind wlien he calls upon 
the Mother goddess ; sonietinKts it i.s the fallen A(dmmoth, 
sometimes iho higher Sojihia abiding in tlie C(d(»stial world, 
somc‘tinies Alethcia, the consort of thi* siifircme h(*avenly fath(T, 
but it i,s alwavs tlie same jKTson, the Motlier godde.ss, on whom 
the fervent faith of the Gnostics is fixed. 'J’hus a bufitismal 
confession of faith of theChiostics (Ircnaeus i. 21, 3) runs, “In 
th(^ name of the unknown P'atlicr of all, by Alctheia, the mother 
of all, by the name which descended upon Jesus.” And in 
alnio.st all the sacramental prayers of the (inosties handed down 
to us by Iremieus, the motlier is the object of the invocation. 
If the interpretation generally given of the Arama(*an liaptismal 
formula by Ircnaeus in the sanu* passage is correct, it began 
with the words ; ** In the name of Achamoth.” ITenca? we cun 
understand how, according to Irenai iis i. 5, 3, Sophia Achamoth 
had among the Valentinians the title of kyrios (lord), and, a 
question closely connected with this, why they did not call 
Jctsus kyriasy but Soter, as Irenatius expressly assures us 
(i. 1, 3). Kyrios is the title given to the hero who is the 
subject of a cult among a given body of people, and the 
heroine of tlic c'ult of the Valentinians, Sophia Achamoth, 
tJiereiore receives this tille. 

* Cf. J'au’U, I. : — 

*' Wie Himmclskrfifte auf und niodcrstriRcn 
lind .sicii die goldneii Eiiner reichen.” 
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The chief sacrament of the Valentinians seems to have been 
that of the ))ridul chamber, 

We have stalwl above* the relation of tliis sacrament with the 
Valcntinian speculations. Just as the apostle l\aiil rc))rc.sentcd his 
Christianity as a living, (lying and rising again with Christ, so the 
hrst concern of the pious Valenlinian was the experience of the divine 
marriage feast of Sophia. As S<)j)hia was united with the Soter, her 
iiridegrooin, so tlic faithful would (*xperi(inco a union with their angel 
in lieavcn (/’.r. their Doppel^an^er), Th<‘ ritiialof this sacra- 

ment is briefly indicated by Irenaeus i. 21 , 3 : “A few of them prepare 
a liridal chamber and in it go through a form of cons(X'.ration, employ- 
ing certain fixed formulae, which are repciatc^d over the* jierson to be 
initialotl, and stating that a spiritual marriage is to be performed 
alter the patte.ru of the higher Syzygia." Through a fortunate 
chance, a liturgical formula which was used at this sacrament appears 
to be preserved, though in a garl)h‘d form and in an entirely diflerent 
connexion, the author seeming to have been uncertain as to its 
original meaning. It runs : “ I will confer my favour upon thee, for 
the father of all sees thine angel ever before his face ... we must 
now become as one ; receive now this grace from me and through me ; 
deck thyself as a bride who awaits her bridegroom, that thou mayest 
Ix'conie as I am, and I as tliou art. Let the seed of light descend 
into thy liriclal chamber ; r(*ceive the bridegroom and give jdace to 
him, and open thine arms to embrace him. Behold, grace has de- 
scended upon thee.” 

Meside.stlds the Gnostics already practised bapti.sm, using the same 
(urm ill all esscuUials ns (hat of llie Viirislian Church. The name given 
1<* bapti.sm, at least amougeertain liodies, was apolytromia (liberation); 

1 ho baptismal formulae have been mentioned above, (ireat inijvirt- 
ance attaches in the Gnostic sacraineiilal speculations to invocation 
(of the name). The Gnostics are bajilized in the mysterious nanu? 
wiiich also ch’seended upon Jesus at his ba])ti.sm. 'J'h(3 angels of flu? 
Gnostics have also had to lx? bajitized in tliis name, in order to bring 
about r(‘d(!m))ti(jn for tlu?niselves and the souls belonging to them 
{cxccrpta /.v Thvadoto, 22). In this connexion w'c also find the 
formula XvTjiujffii* ayyaXih-riv (for the angelic redemption, Irenaeus i. 
ji, 3). In the bajilismal formulae the sacred name of the Rt?- 
deeiner is mentioned over ami ovi i* again. In one of iIk? formulae 
(Kciir the words: ”1 would ('iijoy thy name. Saviour of Truth.” 
The concluding formula of the bapti.smal ceremony is : ” Peace over 
all upon whom the Nanu? rests ” (Inniaeus i. 21, 3). This name pro- 
nounced at baidisni over the faithful has above all the .significance 
that the name will protect the soul in its ascent through the heav(?ns, 
conduct it saftdy through all hostile tunvers to tlu? lower heavens, 
jnul ])rocure it access to 1 loros, who frightens back tlu* lower souh> by 
!iis magic word (e.vc. e.v Theodoto, 2J). And for this life also baptisni, 
in con.sequenc« of the pronouncing of the ])rot(‘rting name over the 
liaplized person, accomplishes his liberation from the lower ilaemonic 
powers. R(?fore ba])tisn) the Heinnarmene is sujircmc, but after 
j)a]ilism the soul is free from her (r.vc. ex Thcod, 77). 

With baptism was also connect ed the anointing with oil, and hence 
we can also iindersland tlu? deuth sacrament occurring among the 
Valentinians consisting in an anointing with a mixture of oil and 
Av.iter (Irenaeus i. 21. 4). This death sacrame?nt luis naturally the 
< xpress object of assuring the soul the way to the highest heaven '* .so 
that the soul may be intangible aiul invisible to the higher mights 
and powers ” (Irenaeus, loc, cit.). In this connexion w'c also find a 
lew iormula(3 which are entrusted to the faithful, so that their souls 
may pronounce them on their journey upwards. One of these 
lormulae runs : ” I am a .son of the Fatlief, the Father who was before 
the whole world — 1 came to see everything, that which is strange and 
that which is my own ; and deeji down there is nothing strange, but 
only that which tielongs to Acliaiiiotli. For .she is the feminine aeon, 
and she has made all things. I draw my sc?x from that which was 
luifore the world, and take back to it the property from which I 
came” (Irenaeus i. 21, 5). Another lormula is appemled. in which 
iliere is a distinction in the invocation between the higher and lower 
Sophia. Another ])raycr of the same style is to be found in Irenaeus 
i. 13. and it is expressly stated that after prayer is pronounct?d the 
Mother throws the Homeric helmet (cf. XViv Tarnkappe) over the 
faithful soul, and so makes him invi.sible to the mights and powers 
which surround and attack him. 

On the other hand, we see how here and there a reaction took place 
.igainst the absurdity of this sacramental sujicrstition. Thus Iren- 
jieus (i. 2T, 4) tells us of certain Gno8tic.swho would admit no external 
holy practices as etficacious : “ The completed apolytrosis is the 
actual knowledge of the inexpre.s.sible majesty (of God), for through 
ignorance arose all faulliness and suffering, and through knowledge 
will be removed all the conditions which arose from ignorance ; and 
therefore knowledge {gnosh) is the perfecting of the inner man.** A 
pure piety, rising above mere .sacramcntalism, breathes in the words 
of the Gnostics preserved in excerpta ex Theodoto, 78, 2 : ” But not 
l>aptism alone sets us free, but knowledge (gnosis) : who we w'cre, 
what we have become, where wc were, whither we have sunk, 
whither we hasten, whence we are redeemed, what is birth and what 
rebirth.'* 

Vlll. It has already been seen clearly that Valcntinian Gnosti- 
cism affected the near(\st approach of all the Gno.stic sects to the 


Catholic Church. Valentinus’s own life indicate, s that lie for a 
long time sought to remain within the official Church, and had at 
first no idea of founding a community of his own. Many com- 
promise.s in bis theorie.s point the same way. The Johannine 
tendencies of his doctrine of the aeons ( 1 -ogos, Zoe, Aletheia, 
Paraklctos); the attempt to modify the .sharp dualism of Gnosti- 
cism in a moni.stic direction ; the derivation of the world from 
the fallen Sophia ; the favourable judgment of the Demioiirgos, 
and his origin in the repentance and conversion of Sophia, which 
arc peculiar to the Valenlinian system ; the triple division of 
mankind into pneumalidi psychici and hyliciy which is obviously 
contrived for the benefit of the psychici ; the inclusion of an 
element of the psychici in the composition of the Redeemer ; the 
theory that Jesus posse.s.sed a miraculous body formed in the 
upper world ; the emphasis on the fact that the redemption of 
Jesus was primarily for the psychici] the doctrine that by the 
final redemption the Demiourgos and the psychici find a place in 
the Ogdoas; the adoption of Christian baptism— all this, and 
perhaps more, indicates a definite and deliberate approach 
towards the doctrine of the Church. 

Thc?se Gnostics, as in the ca.se of most of the other Gnostic 
sects, possessed their own peculiar holy writings and books, 
but they also made a great use in their own circle of the 
canon of the Christian Church, e.specially l.he canon of the New 
Testament and — though with a few reservations— of the Old 
Te.stament. Irenaeus in his account of the Ptolcmaean sects 
has u.sed a source which contained a detailed scriptural ex- 
position of the Valenlinian doctrines based on the New Testa- 
ment. Wc can ev(;n — and this is of great interest and sig- 
nificance for the history of the canon — establish the contents of 
the Gno.stic ciinon. It included the three first gospels and the 
apostle Paul. The proofs are constancy drawn firstly from the 
utterance.s of tht' Saviour, and then from the ICpistles of Paul. 
The Gospel of John does not seem to have yet found a place in 
this (.:anon, for the very good reason that it was not yet widely 
known and circulated. Later Valenlinian Gnosticism delighted 
in making use of the Johannine Gospel as a cTowning testimony. 
Thus to the older and ancient scriptural evidences which wc 
mentioned above, Irenaeus (i. 8, 5) directly aj)j)end.s a com- 
mentary on the Gospel of John, which is a.scribcd to Ptolemaeus 
him.self. And in the excerpta ex Theodoto. 6 seq., wc also find a 
commentary on the prologue to this Gospel, And we know that 
the later Valenlinian Ilcraklcon wrote a detailed exposition of 
the whole Gospel. Hut the Old 'J'c.stament too was a sacred 
book of these (Jnostics.and its statements were used as evidence 
and proofs. This was done with some diffidence and caution. 
Tlic attitude, at k^ast of the later Valentinians, is best indicated 
by the letter of Ptolemaeus to Flora, which i.s preserved in 
Epiphaniu.s 3,3, 3-7. Ptoktmaeus here openly attacks the 
doctrine^ that the Old Icstament is the work of the devil, or that 
it cannot at least l.)e ascribed unconditionally to the Supreme 
God. The Old Testament he considers to contain a system of 
j laws given by God himself, a system of laws given by Moses 
I according to his own ideas, and precepts interpolated by the 
I elders of the people. The laws of God himself fall them into 
i three classes : the true law, which is not inlerwo\ cn with evil ; 

; the law permeated with unrighteousness, which the Redeemer 
has dis.solved; and the t}’pical and symbolical law, which the 
I Redeemer has translated from the material into the spiritual, 

I Thus there is a gradual approach to tht? Christian Church's con- 
I ception of the Old Testament. (It should indeed be remarked 
• that Ptolemaeus in the above-mentioned lett<?r has purposely 
1 expounded the exoteric doctrine in special approximation with 
j the Catholic Church, while for the actual difficult que.sii(jiis 
I as to the nature of the Demiourgos and his relation with the 
! unity of the Divine nature he consoles Flora with a further 
and more intimate instruction.) 

And yet this reconciliation of Gnosticism \va.s a fruitles.s and 
henceforward a purposeless undertaking. Oriental dualism and 
wildly intemperate Oriental mythology had grown into so radical 
and essential a part of Gnosticism that they could not bo .sepa- 
rated from it to make w^ay for a purer and more spiritual \ jew of 
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relipfion. And at a time when the prevailing tendency of ('hristi- 
anity was u struggle out of the darkness of Oriental mythology 
and eschatology into clearness, and an effort towards union with 
the lucid simplicity of the Heilenic spirit, these Gnostics, for all 
their efforts, and even the most noble of them, had come too 
late. They are not the men of a forward movement, but they 
arc, and remain, in spite of all clearer insight, the rear-guard 
in the history of piety, who have gone under and disappeared 
in a struggle with the impossible. None the less we cannot omit 
the observation that the Christian Church in later centuries to a 
certain extent travelled again over Gnostic ground in its sacra- 
mental theories and fully developed Christological speculations. 

See Bibliography to article Gnosticism. Also A. Harnack, Di»g- 
Micngeschichtr , vol. i. (4th cd., loog) ; \V. Boussel, Hmiptproblewc tier 
ijnosis (1907). also Pauly- Wissowa. Uealencyklopadic drs 

klassischen Alteriums, s.v, Guosticismus. Gnostiker. More jKirtii-u- 
larly devoted to Valentinianism are : G. Heinrici, Die Valentinian’ 
ischti Gnosis und die hcilitien Schriftni (1871); H. Schwartz. “Aporieii 
ini Kvangeliuni ” in Narhrichten dev Gott, Gesrliseh, tier H’isseuseh. 
(1Q08), ii. 1^7-41 ; A. Harnack, Jirief des Plolemaens nn die Flora, 
S iUunfrsbcr. der lierL A kadc m ic ( 1 909 ). { W. Bo. ) 

VALENZUELA, FERNANDO DE (th;, 0-1692), Spanish 
royal favourite and minister, was born at Naples on the 19th 
of January 1630. Ilis father, Don Franci.sco de Valenzuela, 
a g(?nlleman of Ronda, had been comjiellcd to flee from Spain in 
corisequ(‘nce of a brawl, and had enlisted as a. .soldier in Naple.s, 
wh(‘re he married Dofia Leonora de I'^masa. J^rani’iseo de 
Valenzuela having died young, his son was pla.('(‘cl by his mother 
as a page in the hoii.schold of the duke of Infantado. He lost 
his place owing to a redin lion of the duke’s establishment, 
and for several years he lived obscurely; but by good fortune 
he .succeeded in persuading Maria de IJceda, one of tlie ladies- 
in waiting of Mariana, second wife of Philip J\L, to marry him, 
liy her help Valenzuela obtained a footing in the palace. He 
was appointed introducer of ambas.sadors on the J2tli of October 
i(»7r, and it became notorious that whoever had a petition to 
present or a place to ask for must apply to him. He Ix'came 
poj)ularly known as thij duende, the fairy or brownie of the 
palace, and w'as believ(‘d to he the lover of the queen. In 1675 
a court intrigue, conducted by his rivals and supported liy the 
younger Don John of Austria, was so far suc cessful that he was 
driven from court ; hut the queen gave him the title of mar- 
quis of Villa Sierra, and appointed him ambassador to Venire. 
Valenzuela succeeded in getting the eml.xissy exchanged for the 
governorship of Granada. His .stay nt this post was short, for 
he was able to organize a ('ounter-intrigue which soon brought 
him back to court, 'rhe (lucen-regent now opimly appointed 
him prime minister, gave him official quarters in the puiac.e, and 
(Conferred a grandeeship on him, to the profound indignation of 
tlie other grandees. In January i67tS a palace revolution ixoke 
out against the queen-regent, who wa.s driven from Madrid, and 
\ alenzucla fled for refuge to the monastery of the Kscorial. He 
was, however, taken out by force, and his house was pillaged. 
His property was confiscated— his jewels, furniture and ready 
money were estimated to amount to 120, 000 — he was degraded 
from the grandeeship and exiled to the Philippines. At a later 
period he was released from close confinement and allowed to 
settle in Mexico, where a pension was given liim. He di<*d in 
Mexico, from the kick of a horse he was breaking in, on the 7th 
of February 1692. Part of liis property, and the title of Villa 
Sierra, but not the grandeeship, were re.stored to his wdfc and 
eliildren. The curcc r of Valenzuela probal)ly helped lo .suggest 
tile subject of Ruy Bias to Victor Hugo. 

See Dneumentos Incdiios para la Historia dc Fspaiia, vol. Ixvii. 
{Madrid, 1842. &c.), which contain an artful and wcII-wTitten defence; 
of himself addressed to King Charles 11 . of Spain from Mexico. 

VALERA T ALCALA GALIAHO, JUAN (i834-T905), Spanish 
novelist, son of a retired commodore, Jos^ Valera, who married 
Dona Dolores Alcald Galiano, marquesa de la Paniega, widow of 
a Swiss general named Freuller, was bom on the i8th of October 
1824 at Cabra (Cordova). Valera was educated at Malaga and 
at the university of Granada, where he took a degree in law. 
Entering diplomacy in 1847, he became unpaid attach^ to the 


Spanish embassy at Naples under the famous Duke de Rivas, 
the leader of the romantic movement in Spain. Valera wit- 
nessed the events of the Revolution, wa.s promoted second 
secretary to the embassy at Lisbon in 1850, and in 1851 was 
tran.sferred as first .secretary to Rio dc Janeiro, where he re- 
mained for twi) years. After a short period passed at Drc.sden, 
he was appointed to the permanent staff of the Foreign Office at 
Madrid, and in 1857 was attached to the special cmlxissy to 
j ,St Petersburg under the Duke de Osuna. in 1858 he re.signed 
I his po.st, was eleeted deputy for Arehidiaia, in the province cd 
I Malaga, toi^k his seat with the advamud Liberal Opposition. 

and joined with Albareda and Fabk* in founding El ConU'iu- 
I pordneOf a very influential journal. An expert in the art of 
I covering an opjanient witli polite ridi<'ule, his writings in the 
I press attracted gimeral attention. He was elected a mcmlier oi 
I the Spanish Aeademy in 1861, and remained in Opposition till 
! 1865, when O’Donnell appointed him mini.ster at Frankfort ; 
! on the flight of Isabella 11 . in i8(»8 he was elected deputy foi* 
i Montiliu in the prox inee of (’ordova, became under-seeretarv 
! of .state for fori'ign affairs, and was one of the deputation wbi> 
! j»ffered the t'rown lo Amadeus of Savoy in the Pitti Palace at 
I Florenre. 'I'hough he always called himself a Moderate Liberal, 
I Valera invariably voted for what are eonsidered Radical m(?asure> 
j in Spain, and a speiich delivered by him in h’ebruary 1863 agaiu?-! 
j the temporal power of the pop(‘ created a profound .se,nsatic»n. 
I Howexcr, though a member .of the revolutionary party, lu 
i steadily opposc?d orgaiiie eonstitulional changes, and tlier(‘for»‘ 
I he retired from jniblic life during the period of republican 
i government. After tlu^ Pourbon re.storation he actird as 
I minister at Lisbon(i88i - i88^^).at W ashington (1885), at Briis.st Is 
i (1886) and as uinba.ssador at Vienna (i8()3- 1895), n.-tiring from 
I the diplomatii' servic e on llw 5th of March 1896. During t la- 
last ten years of his life hi? took no aetive part in politics, lb 
; died on the tHUi of April 1905. 

! Valera’s first |>ublieation. ('aifriones, Romances y Poemas^ was 
published in 1856. Mis verses are melodious, finished and 
various in subject; but they are rather the imitative exenises 
of a .scholarly man of the world than the inspirations of an 
original poet. That they faih^d to attract notice is not altoget lu r 
to be regretti^d, for, as Valera himself confe.ssed later in hi.s hali- 
ironieal, half-ingenuous preface to the second edition (1885), 
“ In spite of my idleness, J should have shown a most depluralde 
fecundity had 1 been recctived with favour and applause. ’ 
However, if he published little? more in the shape of verse, he 
wrote incessantly in j)rose. More than two-thirds of hi.s work 
is .still uncolledcd, buried in revic-w-s and new.spapers ; ))ut wc* 
may take it that he rescued what he thought most valuable. 
His criticism may l)e read in tlu‘ Esiudios critiens sobre liivraiunt 
(1864), in the Disertaciones y juicius literarios (1878) and in tin 
Nuevos esiudios criticos (1888) ; yet, with all his penetrati<m 
and taste, Valera laboured uiuler one disadvantage not frcfjuenf 
in critic’s. He suffered from an excessive amiability. He .said 
a hundred incisive, wise, witty, sulule and suggestive things 
cimcerning the mysticism of St 'J’heresa, Hu* art of novel- 
writing, Faust, the Inijuisition, J)on Quixote, Shakespeart?, tin 
psychology of love in literature ; hut, to do himself ju.stice, it 
was an almost indi.spensable c ondition that he should deal wit!) 
the pa.st. In the presenc e? of a living aulixjr Valera was dis- 
armed. Unle.s.s tiu? wTiter w<?r(.- an incurable pe.ssimist, Valera 
would find something in his work to praise, exhausting the? 
vocabulary of compliment and graceful tribute ; l)Ut, exet pt 
in the Cartas americanas (1889), where the laudation was mani- 
festly so exaggerated that no harm <^ould come of it, this trick 
of eulogy bcr.ame perplexing and misleading. Valera, in effect, 
refu.sed to criticize contemporary literature; a.s a rival author 
it seemed to him an indelicacy to censure his competitors, and 
he was either laudatory or silent. It is regrettable, for criticivin 
was and is greatly needed in Spain. 

Valera, then, exc<?lled neither as a poet nor as an impartial 
critic ; he had the vocation of the novelist, though he was slow 
in discovering it, since he was in his fiftieth year before he 
published the novel which wus to make him famous. Pepita 
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Jimenez (1874) is a recital of the fall of Luis dc; Vargas, a semin- 
arist who conceived himself to be a mystic and a potential 
saint, and whose aspirations dissolve at the first contact with 
reality. It is easy to point out blemishes : the story is not well 
constructed, and it has pauses during which the writer’s fantasy 
plays at pl(.asure over a hundred subjects not very germane 
to the matter ; but its characters are as real as any in fiction, 
the love story is told with the most refined subtlety and malicious 
truth, while page upon page is written in such Spanish as would 
do credit to the best writers of the 16th and 17th centuries. 
Unquestionably Pepita Jimenez is a very remarkable achieve- 
ment — so remarkable, that ('ontemporarics were reluctant to 
admit the superiority of its succ^essors. It is (XTtain that 
Valera’s second novel, Laa ilusiones del Doctor Fausiino (1875), 
was received with marked disfavour, and that it has the faults 
of over-refinement and of cruelty ; yet in keen analysis and in 
humour it surpasses Pepita Jimenez, The Comendador Mendoza 
(1877) is more pathetic and of a profounder significance ; and 
if Dona Luz (1879) repeats the situation and the general idea 
already used in Pepita Jimenez ^ it strikes a deeper and more 
tragic note, which came as a surprise to those familiar only with 
the lighter side of Valera’s genius. Besides these elaborate 
psychological studies, Valera issued a volume of Cuentos (1887), 
some of these short tales and dialogues being marvels of art and 
of insight. Thenceforward he was silent for eight years, but 
after his retirement from politics he published several good 
books — El kechicero (1895), Ji^oniia la lar^a (1896), Genio y 
figura (1897), De varios rolores (1898) and Morsamor (1899). 
These are not all of equal cxc'ellence, but they are characteristic 
of their author, and abound in understanding, humorous com- 
ment and sympathetic creation. 

At the close of the 19th century Valera was recognized as 
the most eminent man of letters in Spain. He had not Pereda’s 
fonu? nor his energetic realism ; he had not the copious invention 
nor the reforming purpt)se of P^tcz Galdos ; yet he was as 
realistic as the former and as innovating as the latter. And, 
for all his cosmopolitan spirit, he fortunately remained in- 
tensely and incorrigibly Spanish. His aristocratic scepticism, 
his strange clusiveness, his incomparable charm arc his own : his 
humour, his flashing irony, his urbanity are eminently the gifts 
of his land and race. He is by no means an impersonal artist ; 
in almost every story there is at least one character who talks 
and thinks and subtilizes and refines as Valera himself wrote 
in his most brilliant (assays. This may be a fault in art ; but, 
if so, it is a fault which many great artists have committed, from 
Cervantes to Thackera)*. It is dangerous to attempt a forecast 
of Valera’s final place in literary history, yet it seems safe to say 
that, though his poems and essays will be forgotten, Pepita 
Jimenez and Doiia Luz will survive changes of fashion and of 
taste, and that their author s name will be inseparably connected 
with the renaissance of the modern Spanish novel. (J. F.-K.) 

VALERIA, VIA, an ancient highroad of Italy, the continuation 
north-eastwards of the Via Tiburtina It probably owed 

its origin to M. Valerius Mcssalla, censor in 154 b.c. It ran first 
up the Anio valley past Varia and then, abandoning it at 
the 36th mile, where the Via Sublacensis diverged, ascended to 
Carscoli {g,v*), and then again to the lofty jmss of Monte Bove 
(4003 ft.), whence it descended again to the valley occupitxi by 
the l^go di Fucino (y.v.). It is doulHful whether it ran farther 
than the eastern point of the territory of the Marsi at Cerfennia, 
to the N.E. of tlic Lacus Fucinus, before the time of Claudius. 
Strabo states that in his day it went as far as Corfinium, and this 
important place must have been in some way accessible from 
Rome, but probably, beyond Cerfennia, only by a track. The 
difficult route from Cerfennia to the valley of the Aternus — a drop 
qAncarly looo ft., involving too the crossing of the main ridge of 
tfiiiApennines(3675 ft.) by the Mens Imeus (mod.Forca Caruso) — 
wAs ^however , probably not made into a highroad until Claudius’s 
of his milestpues {Corp, Jnscr, Lat ix. 5973) states 
wijKin a.I). 48-49 made the Via Claudia Valeria from Cerfennia 
moutkj of the Aternus (mod. Pescara). He also con- 
stJrtictcd a road.dkhe Via Claudia Nova, connecting the Via 


Solaria, which it left at Foruli (mod. Civitatomassa, near .^iter- 
num) with the Via Valeria near the modern Popoli. This road 
was continued south (we do not know by whom or when) to 
Aesernia. From Popoli the road followed the valley of the 
Aternus to its mouth, and there joined the coast-road at Pescara. 
The modern railway from Rome to Castellammare Adriatic© 
follows closely the line of the Via Valeria. 

Sec E. Albcrtini in Mclatif^es de VfCcole fratifaise de Home (1907), 
463 sqq. (T. As.) 


VALERIAN, a genus of herbaceous perennial plants of the 
natural order Valerianaceae, Two species — Valeriana officinalis 
and V,dioica — areindigenousinBritain,whileathird, V,pyrenaica, 
is naturalized in some parts. The valerians have opposite leaves 
and small flowers, usually of a white or reddish tint, and arranged 
in terminal cymes. The limb of the calyx is remarkable for being 
at first inrolled and afterwards expanding in the form of a 
feathery pappus which aids in the dissemination of the fruit. 
The genus comprises about 150 species, which are widely dis- 


tributed in the 
temperate parts 
of the world. In 
medicine the root 
of V\ officinalis is 
intended when 
valerian is men- 
tioned. The plant 
grows throughout 
Europe from Spain 
to the Crimea, and 
from Iceland 
through northern 
Europe and Asia 
to the coasts 
of Manchuria. 
Several varieties 
of the plant are 
known,thosegro w- 
ing in hilly situa- 
tions being con- 
sidered the most 
valuable for medi- 
cinal purposes. 

Valerian is 
cultivated in Eng- 
land (in several 
villages near 
Chesterfield in 
Derbyshire), but 
to a much greater 
extent in Prussian 
Saxony (in the 



Habit after CiirtiR, Flora Louditumis, 


neighbourhood of Fk;. i. — Valerkm (Valeriana officinalis), one- 
Colleda, north of third natural size, i, flower; 2, flower after 
Weimar) in Hoi- removal of corolla ; 3, fruit crowned by the 

land and in the ^ 


United States (Vermont, New Hampshire and New York). 
The dried root or rhizome consists of a short central erect 


portion, about the thickness of the little finger, surrounded by 
numerous rootlets about yV of an inch in diameter, the whole 
being of a dull brown colour. When first taken from the 
ground it has no dLstinctive smell ; but on drying it acquires a 
powerful odour of valerianic acid. This odour, now regarded as 
intolerable, was in the 16th century considered to be fragrant, the 
root being placed among dothes as a perfume (Turner, Herbal, 
1568, part iii. p. 76), just as P’. celtica and some Himalayan 
species of the genus are still used in the East. By the poorer 
classes in the north of England it was esteemed of such medi- 
cinal value that “ no broth, pottage or physical meat ” w^as con- 
sidered of any value without it (Gerard, HerbalL 1633, p. 1078). 

The red valerian of gardens is Centranikus ruber, also belonging 
to the Valerianaceae ; but Greek valerian is Polemanium cotru- 
leum, belonging to the natural order Polemoniaceae. Cats are 
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nearly as fond of the smell of thus plant as of the true valerian^ 
and will frequently roll on the plant and injure it. 

The chief constituent of valerian is a volatile oil. which is present 
in the dried root to the extent of 1--2 %, plants growini? on dry or 
stony soil being said to yield the largest quantity. The oil Li of 
complex composition, containing valerianic (valeric), formic and 
acetic acids combined with a terpene, ; the alcohol known 

as bomeol; and pinenc. The valerianic acid present in the oil is 
not the normal acid, but isovalcrianic acid. It occurs in many 
plants and in cod-liver oil. It is strongly acid, burning to llu? palate, 
and witli the odour of the plant. The oil is solubk* in thirty paits 
of water and readily in alcohol and ether. ITie British Pharmacopeia 
contains the tinctura valciianae ammoniata, containing valerian, 
oil of nutmeg, oil of lemon and ammonia. It is an extremely 
nauseous and ofI(*nsive preparation. The valerianate of zinc is 
also oiHcial in Great Britain, but, like valerianic acid itself, it is 
pharmacologically inert and therapeutically useless. 

Valerian acts medicinally entirely in virtue of its volatile oil, 
which exerts the actions typical of its class. The special use of 
this drug, like that of others which contain an offensive volatile 
oil— such as asafoetida- is in hysteria or, as it is more properly 
styled, ncuromimesis. Tt is generally believed that the drug acts 
in virtue of its un]>leasant odour and taste, which cause the patient 
to display so much volition as shall enable him or her to control 
the .sym])toms and thereby obtain the iliscoiilinuance of the drug. 
Good results arc; .sometimes obtained, however, when the drug is 
given in capsuk'.s or in some other f<»rm which puts this inodt! of 
action out of the question. Binz of Bonn has shown that the 
volatile oils act as sedatives of tlu‘ motor cells in tin* anterior horns 
of grey iiiatlor in the syiinal cord, and it is probable that this action 
may account for the good re.sults often obtained by the use of 
valerian in ncuromimesis ; though there is little doubt tlial the 
modua opttrandi above iiescril>od may also come intci play. The 
valerianates of iron, quinine, guaiacol and sodium share with that of 
zinc the disability of exerting no action attributable to their acid 
radicle, but havef reciuenily betm employed . Valerianicdiethy lamitle, 
or valyl, has also liccn employed as a substitute for the preparations 
in ordinary use. 

VALERI ANUS* PUBLIUS LICINIUSy Roman emperor from 
A.o. 253 to 260. He was of noble family, and in 238 was princeps 
senatus. In 251, when Decius revived the censorship with legis- 
lative and executive powers so extensive that it practically 
embraced the civil authority of the emperor, Valerian was clioscn 
censor by the .senate. After the death of Dccius Valerian retained 
the confidence of his successor, Trebonianus Callus, who sent him 
to fetch troops to quell the rebellion of Acmilianus, governor of 
Moesia and Pannonia. The .soldiers in Kaetia, however, pro- 
claimed Valerian emperor ; and marching slowly towards Rome 
he found both his rivals dead, slain by their own soldiers. 
Valerian was about sixty-three years of age, and liad .scarcely 
the vigour to deal with the enemies that threatened every 
frontier of the empire. Taking his .son Gallicnus as colleague, 
he left the wars in Europe to his direction, under which matters 
went from bad to worse and the whole West fell into disorder. 
Valerian chose for his own part the war in the East, where Antioch 
had fallen into the hands of a Persian vassal and Armenia was 
occupied by Shapur (Sapor) I., while, in 258 the Goths ravaged 
Asia Minor. Valerian recovered Antioch, fought in Mesopotamia 
w'ith mixed success and finally was taken captive. It is .said that 
he was subjected to the greatest in.sults by his captors, and that 
after his death his skin was stuffed with straw and preserved as 
a trophy in the chief Persian temple. Owing to imperfect and 
contradictory authorities, the chronolog)’ and details of this 
reign are very uncertain. 

S(?e 'Crcbtllius Pollio, Life of Valerian (frags.) ; Aurelius Victor, 
Caesares, 32 ; Eutropius ix. (> ; Ammiaiius Marcellinus xxiii. 5 ; 
Zosimus i. 27 ; Gibbon, Decline and Fall, chap. 10 ; H, Schiller, 
Geschichte der romischen Kaisergeit, i. pt. 2. 

VALERIC ACID, or Valkrianic Acid, C4H^-COoH, an organic 
acid belonging to the fatty acid series, which exists in four 
isomeric forms, one of which contains an asymmetric carljon 
atom and consequently occurs in two optically active modifica- 
tions and one optically inactive modification. Ordinary valeric 
acid (baldrianic acid) is a mixture of isovaleric acid or isopro- 
pylacetio acid, (CH^)2CH-CHj*COj;H, and optically a^:tive methy- 
lethylacetic acid, (CHj^)(C»Hji)CH«C02H, which occur free or as 
esters in the vegetable and animal kingdoms, chiefly in the roots 
of Angelica archangelica and Valeriana officinalis. It may be 
extracted by boiling with water or soda. A similar product is 


obtained by oxidizing fermentation amyl alcohol ^^ith chromic 
acid. Isovaleric acid is an oily liquid having the odour of stale 
cheese and boiling at 174'*; the salts arc usually greasy to the 
touch. Potassium permanganate oxidizes it to /?-o.\yisovalt*ric 
acid, (CH.,)..-C(OH>rHo‘r()2n. whilst nitric acid gives, among 
other products, dinitropropane, ((lI.,)^C(N(X,).j. The acid has 
been synthesized, as hii.s also the inactive hirin of methylcthyl- 
acetic acid ; this modification is split into its optical antipodes 
by crystallization of its brucine salt. Normal Nalcric acid or 
propyiacetic acid, (!H.,-CH.j*CTl.,*CH,.‘l'0.,lT. is a liquid Iwilingat 
186*^, The remaining isomer, pi\*alic or trimcthylantic acid, 
(Cll^)j,C‘('OpH, melts at 35^' and boils at Both thest* acids 
are 5>Tithetic products. 

VALERIUS^ PUBLIUS, sumamed Pitumcola (or Poplicoi.a), 
“ friend of the people,” the colleague of Brutus in the consulship 
in the first year of the Roman republic (509 b.c.). Acc ording 
to Livy and Plutarch, his family, whose ancestor Volusus had 
settled in Rome at the time of KingTatius, was of Sabine origin. 
He look a promin(‘nt part in the expulsion of the Tarquins, and 
though not originally chosen as the colleague of Brutus he 
soon took the place of Tarquinius Gollatinus. On the death 
of Brutus, which left him sole consul, the; people began to fear 
that he was aiming at kingly power. 'I’o calm their apprclicnsions 
he discontinued the building of his house on the top of the Velian 
Hill, and also gave orders that the fasces should be lowered 
whenever hcj appeared before the people. He further introduced 
two laws to protc'ct the liberties of the citizens, one enacting 
that whosoever should attempt to make himself a king might be 
slain by any man at ans' time, while another provided an appeal 
to the people on behalf of any citizen condemned b)' a magistrate 
{lex Valeria de provocatione : .see Rome, History, 11 . “The 
Republic ”). He died in 503, and was buried at the public 
expense, the matrons mourning him for ten months. 

Livy ii. f>-*8 ; Dion. Halic. iv. 67, v. ; Life bv J^iiifarcli. 
VALERIUS FLACCUS, GAIUS, Roman poet, flourished 
under Vespasian and 'J'itus. He has been identified on in- 
.suffi(!ient grounds with a poet friend of Martial (i. 61. 70), a 
native of Padua, and in needy circumstances ; hut as he was 
a member of the ( ollege of Fifteen, who had charge of the? 
Sibylline books (i. 5), he must have been w<*ll off. I’Ik* suI)- 
.scription of the Vatican MS., which adds the names Setinus 
Balbus, points to his having been a native* of Setia in Latium. 
The only ancient writer who mentions him is Quintilian {Instil. 
Oral. X. I. 90), who laments his rec?ent death as a great lo.ss, 
although it does not follow that he died young; as Quintilian’s 
work was finished about a.i>. 90, this gives a limit for the death 
of Flaccus. 11 is work, the Argonauticay dedicat(?d to Vespasian 
on hi.s setting out for Britain, was written during the siege, or 
.shortly after the capture, of Jerusalem by Titus (70). As the 
cniption of Vesuvius (79) is alluded to, it must have occupied 
him a long time. The Argonautica is an epic in eight l)ook.s 
on the Quest of the (iolden Fleece. The po(;ni i.s in u very 
corrupt .state, and ends abruptly with the reqiutst of Medea to 
accompany Jason on his homeward voyage. U is a di.sputed 
que.stion whether part has been lost or whether it was ever 
finished. It is a free imitation and in parts a tran.slation of 
the work of Apollonius of Rhodes (y.v.), already familiar to the 
Romans in the popular version of Varro Atacinus, The object 
of the work has been described as the glorification of Vespasian ’.s 
achievements in securing Roman rule in Britain and opening 
up the ocean to navigation (as the Euxine was opened up by 
the Argo), Various estimates have been formed of the genius 
of Flaccus, and some critics liave ranked him above his original, 
to whom he certainly is superior in liveliness of description 
and delineation of charact(?r. His diction is pure, hi.s .style 
correct, his versification smooth though monotonous. Ojp the 
other hand, he is wholly without originality, and his poetl]^', 
though free from gkring defects, is artificial and elaborately 
His model in language was Virgil, to whom he is far inferior in 
taste and lucidity. Hi.s tirc?somc display of learning, rhetorical 
exaggeration and ornamentations make him difficult to read, 
which no doubt accounts for his unpopularity in ancient times. 
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The Afgonautica was unknown till the lirst four and a half books 
were discovered by Pogi^io at St Gall in 1417. The editio princeps 
was published at Bolo^^na (1474). Kecent editions by G. Thihj 
(1863), with critical notes; C. Schenkl (1871), with bibliography; 
E. liahrens (1875), with critical introduction ; P. Langen (1896), 
with J-atin notes, and short introductions on the style and language ; 
Caesar Gifirrataiio (1904) ; see also J. Peters, De V. h\ Vita et Car^ 
uiinv (1890) ; W. C. Summers, Study of the Argonautica (1894), 

VALERIUS MAXIMUS, Latin writer^ author of a collection 
of historical anecdotes, flourished in the reign of Tiberius. 
Nothing is known of his personal history except that his family 
was poor and undistinguished, and that he owed everything to 
Sextus Pompeius (consul a.d. 14), proconsul of*Asia, whom he 
accompanied to the East in 27. This Pompeius was a kind of 
minor Maecenas, and the centre of a literary circle to which 
Ovid belonged ; he was also th(^ intimate of the most literary 
prince of the imperial family, Germanicus. The style of 
Valerius^ writings seems to indicate that he was a professional 
rhetorician. In his preface he intimates that his work is in- 
tended as a commonplace book of historical anecdotes for use 
in the schools of rhetoric, where the pupils were trained in the 
art of embellishing .speeches by references to history. According 
to the MSS., its title is Nine Books of Memorable Deeds and 
Sayings, Ihe stories arc loosely and irregularly arranged, each 
hook being divided into sections, and cac'.h section bearing as 
its title the topic, most commonly some virtue or vice, or some 
merit or demerit, which the stories in the section arc intended to 
illustrate. Most of the tales are from Roman history, but ea(!h 
section has an appendix con.sisting of extrac ts from the annals 
of other peoples , principally the Greeks. 'I he exposition exhibits 
strongly the two currents of feeling which are intermingled 
by almost every Roman writer of the?, empire — the feeling that 
the Romans of the writc^r’s own day are degenerate creatures 
when confronted with their own republican predecessors, and 
the feeling that, however degenerate, the latter-day Romans 
still tower above the othc^r peoples of the world, and in particular 
are morally superior to the Greeks. 

The author’s chief sources arc ('icero. Livy, Sallust and Poin|KUUS 
Trogus, es])ecially the first two. >’alevius's ireatment of hi.s nirilerial 
is careless and unintelligent in the o.\lrem«‘ ; but in spite of his 
confusions, contradictions and anachronisms, the excerpts are apt 
illustrations, from the rhetorician's point of view, of the eircuin- 
slanct? or (|uality they w’(Te inteiuled to illustrate. And even on 
tlic historical side wc owe something to VahTins. He often used 
sources now lost, and where he tt)uches on his own time he aftords 
us some glimpses of the much debated aii(I very im])erfectly recorded 
reign of Tiberius. Uis altitude towards the imperial household luis 
often been misunderstood, and ho lias bei*n represented as a mean 
flatterer of tlie same type with Martial, lint, if tlu! references to the 
imperial atbninislration be oan^fully scanned, they will lx* seen to 
bo extravagant neither in kind nor in number. I'ew will now grudge 
'riberius, wlien liis wliole action as a ruler is taken into account, 
such a title as salutaris princeps, which seemed to a former genera- 
tion a specimen of .shameles.s adulation. I'he few allusions to 
Caesar’s murderers and to Augu,stus hardly pass beyond the con- 
ventional .style of the WTiter’s day. The only passage wliich c.an 
fairly be called fulsome is the violently rhetorical tirade against 
S(?janus. But it i.s as a chapter in the history of the Latin language 
that the work of Valerius clilefly deseiwes study. Without it oui 
vii w of the tran.sition from classical to silv'or Latin would be much 
more imperfect than it is. Jn Valerius arc pn.;sented to us, in a 
rude and palpable form, all the rhetorical tendencies of the age, 
unsoberod by the sanity ot Quintilian and unrclincd bv tlie taste 
and .subth‘ty of Tacitus. Direct and sim])le statement is t'sehewed 
and novelty pursue<l at any price. The barrier between tht' <liction 
of poetry and tliat of pro.se is broken down ; the uses of words are 
strained ; monstrous metapliors are in\'entt»d ; there art' startling 
contrasts, dark innuendoes and highly coloured epithets ; i\u' 
most unnatural variations are played upon the artificial scale of 
grammatical and rhetorical figures of speech. It is an instructiv(' 
lesson in the history of Latin to compare minutely a passage of 
Valerius with its cdunten)art in Cicero or Livy. In tht? MSS. of 
Valerius a tenth book is given, wdiich con.si.sts of the so-called Liber 
dr Praenominihus, the work of some grammarian of a much later 
date* I'hc collt'clion of Valerius was much used for school purposes, 
and its popularity in the middle ages is attested by the large number 
of MSS. in which it has been preserved. Like other schoolbooks 
it wan epitomated. One complete epitome, probably of the 4th or 
century, bearing the name 01 Julius Paris, has come down to us ; also 
a portion of another by Januarius Nepotianus. Editions by C. Halm 
<i8b5), C. Kempf (1888), contain the epitomes of Paris and Nepotianus. 


VALET (Fr. valet ; O. Fr. vaslet), a term now restricted 
in meaning to that of a gentleman's personal servant. The 
origin of the word is debuted. Du Cange {Glossariuniy .s. Valeti) 
explains it as the diminutive of vassallus, a vassal, the sons of 
vassalli being termed vasseleii (and so vasleti, valeti)^ on the 
analogy of domicelli (damoiseaux) for the sons of domini, Thi.s 
view is also taken by W. W. .Skeat {Etym, Diet, s. “ Varlet '*) ; 
Imt Hatzfeld and Darmesteter {Diet, gen, de la langue franfaise), 
dispute this derivation as phonetically impos.sible, preferring 
that from vassulittus from a hypothetical vassulus, diminutive 
of vassus, from which vassallus also is ultimately (leri\'cd (sec 
Vassal). Just as vassus w^as in Merovingian times the Gallo- 
Roman word for ** .servitor," which the Franks bprrow'cd to 
designate? the domestic soldiers of their kings, so “ valet ” 
r(?tained this, its sefle surviving sense, throughout the middle^ 
ages. Yet tlie phrase “ gentlc?man's gentleman," commonly 
used of the modern valet, i.s more historical than may at first 
sight appear. For valet, like esquire (kuyer), long signified 
the apprentice stagi? of knighthood, at first with a certain 
difference, the esquire being mounted, the valet unmounted, 
but afterwards with s(‘arce a shade of distinction. Later, 
** valet " became the usual term for gentlemen who were not 
knights. In England it was not till the early years of the 
14th century that valletus in this sense was superseded by 
ormigery and that “ valet " (valcte, vadlete, verlet, varlet 
began to be applied to liic class of free men below the rank 
of e.s(juire. In France the word valet, though in Saintonge and 
Poitou it survived till the close of the 14th century, had elsr- 
w'here-— like damoiseau — much earlier been replaced generally 
by eeuyer a.s the designation of an unknighted gentleman. 

At the outset, " valet " had meant no more than ** youth " 
or ** boy." Thus Waee in the Roman de Ron (III, v. 2903), 
speaking of William tht? Conqueror, says : Guillaume fu vadlci 
petiz ("William was a little boy"). The various develop- 
ments of the word are cIo.sely parallel with those of some of it.s 
synonyms. Youth suggested both strength and service, the 
qualifications for nt)!)ilit\' in a primitive society, where service 
in arms was the title to rank. Puer (l)oy) was early used, 
as a synonym for va,WiS, of the soldiers of the Frankish body- 
guard (pucri ad minisierium) ; the Greek t4kvov (" child ' ) 
is etymologically related to O.H. Gcr. degan, M.IL and Mod. 
Gcr. degeti, " warrior," A.S. ibegn, " thane " ; " eliild " itself 
was applied in the y^ih and 14th centuries to young men of 
gentle birth awaiting knighthood, a.s a title of dignity, and was 
perhaps a translation of valvi (see ('hild), wdth which may be 
compared the Spanish injanzon and German junker. So, too, 
cniht (a " lad " or “ servant "), becomes first a warrior and 
then develops into a title of dignity as " knight," while in 
Germany the parallel word htccht remains as “ servant." Rut 
\’alet has also shared with other synonym.s a downward de- 
velopment. Ju.st as " kna^'e " (cnafa) meant originally a boy 
(cf. Gcr. knabe) or servant, and has come to mean a rogiu', 
so vahi in its English (15th ('cntury) form of " varlet " 
had decayed, before it became obsolete, from it.s meaning of 
" servant " to signify a " scoundrel " or " low fellow." 

St?(‘ Dll C angf, Glossarium (ed, Niorl, 1887) ; A. Lucliairc*. Manud 
tir^ f'nstituiions francuises (Pari.s, 1892) ; P. Giidhiermoz, Rssai sur 
I'otiginc dc la nohlcssr vn France au moycn dge (Paris, 1903) ; Note 
un the word “ V.nli t " by Maurice Church, App. xix. to Sir K. 
llomiclVs Hist, of the Yeoiuen of the Guard (Westminster, 1904). 

(W.'A. P.) 

VALHALLA (Old Norse ValbblL i,e, " hall of the .slain "). 
the name given by the lieathen Scandinavians to the abode 
in which the god Odin received the souls of those who had 
fallen in battle. There they are represented as spending their 
time in constant fighting and feasting in hi.s service. See 
Teutonic People.s, ad fin, 

VALKYRIES (Olid Norse valkyriur, “ choosers of the .slain "), 
figures of Northern mythology, generally represented as divine 
(less frequently human) maidens who ride through the air 
on Odin's service. Clad in full armour they are sent forth 

^ The form valectus led to the spelling valcci in transcribing from 
Latin documents. 
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to determine the course of battles and to select brave warriors 
for Valhalla (q.v,). Beings with the same name {waelcyrgean) 
were known also in England, where we find them associated with 
witches. The name is used in Anglo-Saxon glossaries to translate 
various Latin terms for War-goddess or “ Fury (Bellona, 
Krinys, &c.). See Teutonic Peoples, ad fin. (H. M. C.) 

VALLAy LORENZO, or Laurentius {c. 1406 -1457), Italian 
humanist, was bom at Rome, of parents from the neighbour- 
hood of Piacenza, about 1406, his father, Luca dcllc V'allea, 
being an advocate. He was educated at Rome, attending the 
classes of eminent professors, among them Lconurdi Bruni and 
Cfiovanni Aurispa (c. 1369-1459). from whom he learned Latin 
and Greek. In 1431 he became a priest, and after trying 
vainly to secure a position as apostolic secretary in Rome he 
^^ent to Piacenza, whence lie proceeded to Pavia, where he 
obtained a professorship of eloquence. Valla wandered from 
one university to another, accepting short engagements and 
lecturing in many cities. During this period he made the 
acquaintance? of Alphonso V. of .\ragon, whose service he 
entered about 1435, Alphonso made Valla his private secre- 
tary, defended him against the attacks of his numerous enemies, 
anci at a later date encouraged him to open a school in Naples. 

TU' this time Valla had won a high reputation by his dialogue 
De Voluptate, and by his treatise? De Ele^aniiis Latinae Linfiuar. 
in iIk? former work he contrast(?d the principles of the Stoics 
with the tenets of Epi(?urus, openly proclaiming his sympathy 
with those who claimed the right of free indulgence for man’s 
natural appetites. It was a remarkable utterance. Here for 
the first time the paganism of the Renaissance found deliberate 
c?xpression in a work of .scholarly and philosophical value. 
De Ele^antiis was no less original, although in a different .sphere 
of thought. This work subjected the forms of latin grammar 
and the rules of Latin style and rhetoric’ to a (Titical examina- 
tion, and placed the practice of composition upon a foundation 
of analysis and inductive reasoning. The same originality 
and critical acumen w'ere displayed in his treatise on the 
Donation of Constantine {De falsa credita rt emeniiia Consiantim 
donniione declamatio)^ written in 1439 during the pontificate 
of Eugenius IV., in which the nature of the forged document 
known as the Conslitutum Constanlini was for the* first lime 
e\po.scd (sec Donation of (!onstantinr). From Naples Valla 
continued his war against the Church. He show(?d that the 
supposed lett(?r of Christ to Abgarus was a forgery, and l.)y 
throwing doubt upon the authenticity of other spurious docu- 
ments, and by questioning the utility of monastic lift*, he 
aroused the anger of the faithful. He was compelled to appear 
before an inquisitory tribunal composed of his enemies, and 
he only escaped by the special intervention of Alphonso. He 
was not, however, silenced ; he ridiculed the Latin of the 
Vulgate? and accused St Augustine of heres\'. In 1444 he 
visited Rome, but in this city also his enemies were numerous 
and powerful, and he only saved his life by flying in di.sguise 
to Barcelona, whence he return(?d to Naples. But a better 
fortune attended him after the death of JCugenius IV. in Peb- 
rmry 1447. Again he journeyed to Rome, where he was 
welcomed by the new pope, Nicholas V'., who made him an 
apostolic secretary, and this entrance of Valla into the Roman 
Curia has been justly called the triumph of humanism over 
orthodoxy and tradition.” Valla also enjoyed the favour of 
Pope Calixtus III. He died in Rome on the ist of August 1457. 

All the older biographical notices of Valla arc loaded with 
long accounts of his many literary and theological disputes, 
the most famous of which was the one with Poggio (i/.v,), which 
took place after his settlement in Rome. It is almost impossible 
to form a just estimate of Valla’s private life and character 
owing to the clouds of dust which were stirred up by this and 
other controversies, in which the most \’irulent and obscene 
language was employed. He appears, however, as a vain, 
jealous and quarrelsome man, but he combined the qualities 
of an elegant humanist, an acute critic and a venomous writer, 
who had committed himself to a violent polemic against the 
temporal power of Rome. In him posterity honours not so 
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much the scholar and the stN'list as the man who iuiliated a 
bold method of criticism, which he applied alike to language, 
to historical ilocuments and to ethical opinions. Luther had 
a very high opinion of Valla and of his writings, and Cardinal 
Bellurmin?' calls him praentrsor fjttheri, while Sir Richard Jcbh 
says that his De Klef^anliis “ marked the highest level tliat had 
yet been ri?ach(‘d in the critical study of Latin.” 

('ollectccl. bat not (luite conq)l«‘to, editions of Valla's works were 
published at Basel in 1540 and at Venire in 1 ioL, and Ut' 
Elcgantiis was reprinted nearly sixty times between 1471 and 
1530. I'or (let.'iileil accounts of Valla’s life aiul work see Ci, Voigt. 
Die Wiedetbelehitui* ifrs rlassisehett Alierthums (iSSo-Hi); J. .A. 
Symonds, DenaisHathe in Italy (;. Mancini, Vna di 

Loren^io I'alla (Florence, iSgi); M. von WolH, l.oyrn:.o Valla 
(l.eipzig, iSg^); ). Bnrekliardt, Knltnr da Renaissance (iSbo) ; 
J. Vahleii, Laiiirntins Valla (Berlin. 1870) ; L. Pastor, Geschfchlr 
dcf Piipste. Band ti. Fnglislt trans. by F. I. Antrobici (1802!; the 
artii'le in Herzog- Hanck’s Reatencyklopddie, Band xx. (Leipzig, 
1008); and J. E. Sandys, Hist, of Class. Svliol. ii. (igo8), pji. ()()-7c». 

VALLADOLID, an inland province of Spain, one of the 
eight into wdiich Old Castile was divided in 1833 ; hounded 
on the N. by Leon and Pulcncia. E. by I^urgos, S. by Segovia, 
Avila and Salamanca, and W. l)y Zamora. T'op. (1900) 
278,561 ; area, 2022 .srp m. 'I'ln? provinix* bt‘longs entirely 
to ibe basitt of the l)u(‘ro (Doiiro). w’hich traverses it from E. 
to W., and w'ithin its limits rcci?ives the l^i.suerga (with the* 
Esgueva) on the right, and the Duralon, the (Vga, the uniLetl 
Adaja and Er(?sma, the Zapardiel and the Trabancos on tin? 
left. country w^atered b>' the.se rivt?rs is for the most 

part flat and exceedingly fcrlih?, the only part that ran he called 
in any sense hilly being in the north-west, where the low Montes 
de Torozos occur. luir tlu? excellence and abundance of its 
grain (?rops Valladolid shares with the 'I'icrra do (iimpos in 
Pulencia the title of granary of the Peninsula. 

Besides wheat, mal/e, barley and oats, the province produces 
hemp, flax, various fruits, red ami winte wine, oil and madder. 
The Montes (l(‘ 'J'orozos are tlnnly covered with oaks and other 
timber, and then^ an* forests in the S.I'.. The pastures arc ex- 
tensive amt large numbers of asses, mules ami slu'ep, as well as 
some horses and cattle, are reared. Honey, wax and silk are 
also produced. The woollen fabrics of Valladolid were once highly 
esteemed, but tins industry has now' greatly declined, although 
in flu* larger towns there are still lim*n and cloth factories, he.sidcs 
iron foiimlries, tanmTi<*s, sawmills and noiir-mills. But agri- 
culture is by far tlie foremost industry of tin* province. Trade is 
facilitated liy the (‘anal de (Castilla, Which c.onut*.cts Valladolid, 
on the Pisuerga, with Alar del Key, in IVlencia, also on that river. 
See Pai.fncia (jirovince). Valladolid is traversed by the national 
highways from Madrid to Santander, Leon and Corunna, and 
by the ('alalavud ami Salamanca roads. Jt i.s also traversed from 
S. to S. by the northern railway from Madrid to France via Iriiu, 
whicli lias Iiranches from Valladolid to M(‘diiui del Kioseco, and 
from Medina del (‘ampo to Salamanca and Zamora. A])arl from 
the ca})ital Valladolid, Nava del Key (^>148), Medina del Canipo 
(5970 «nd Medina del Kioseco (5(K)7) are the only towns with 
more than 5 ckx> inhabilant.s. For an account of the people and 
history of tin* jirovince, see C.vs'iii.K. 

VALLADOLID, a town of Mexico, in the .state of Yucatan, 
90 m. S.E. of Merida, with which it is conncct(?d by rail. Pop. 
about 5000. It is situated in a healthy and fertik? part of 
Yucatan, and is a ntsori lor invalids. It has a number of old 
churches, a Je.suits’ college, town hall, hosjrital and aqueduct, 
and the better class of residences are ol the usual type, low, 
large-roomed structures in the midst of gardens. It was founded 
in 1544, soon after the conque.st, and was planned to be a great 
ecclesia,stical centre, but these plans were not realized and its 
churches and other fine buildings have fallen into decay. Its 
manufactures include cotton goods and tobacco. 'The in- 
habitants, chiefly de.scendants of the ancient Mayas, have 
frequently revolted against their rulers. In 1910 they were 
in a .state of insurrection, assisted by the wild tribesmen of the 
neighbouring territory of Quintana Roo, on which occasion 
Valladolid was captured by them and many of its officials and 
prominent white residents were ma.ssacrcd. 

VALLADOLID, the capital of the Spanish province of Val- 
ladolid, situated 2228 ft. above sea-level, at the confluence of 
the river Pisuerga with the E.sguevu. Pop. (1900) 68,789. 
Valladolid is an archbishopric, and the scat of an army corps, 
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a court of appeal and a university. It is connected by numerous 
railways with every province of Spain. Its site is a small valley, 
enclosed by steep and rugged but not very high hills, which 
merge into the vast upland plain of Castile. The city was 
formerly surrounded by walls and entered by four principal 
gates, but it has been to a great extent modernized, and possesses 
many fine streets and squares. There are broad avenues and 
public gardens beside the rivers. Among the chief open spaces 
are the arcaded Plaza Mayor, the Campo Grande, a wooded 
park and the Paseo dc la Avenida, a wide boulevard in which 
is the statue of the poet Jose Zorilla (i8i7--i893). The granite 
cathedral was begun in 1585 by Juan de Herrera in the Re- 
naissance style. Herrera^s original model is preserved in the 
muniment-room, but only the nave and one tower (out of four) 
were completed after his design, and the tower fell in 1841. 
The building was continued by Churriguera (d. 1725). The 
interior contains some pictures by Luca Giordana (1623-1705) 
and the celebrated silver monstrance wrought by Juan dc 
Arphe (b. 1523), which is 6^ ft. high ; it is in the form of a 
temple, decorated with figures of Adam and Eve in the garden 
of Eden. The tower and nave of the church of Santa Maria la 
Antigua date from about 1200. The church of San Pablo is 
later (1286); its chief feature of interest is a beautiful Flam- 
boyant portal, and formerly it had exquisite cloistijrs. Adjoin- 
ing is wSan Gregorio (15th century) with a fine Plateresque 
facade. San Benito, dating from the end of the 14th century, 
is a Gothic building with a lofty roof finely groined. The 
Plateresque college of Santa Cruz, built by Enrique de Egas 
in 1479-92, contains an interesting collection of pictures and 
sculptur(!S, including three pictures by Rubens, which have 
been somewhat damaged, and some rcmarkal)le wof)den statues 
l>y Alonso Berruguete (d. 1581) and others. The college of San 
Gregorio, dating from the same period, was wrecked by the 
French in 1808, but has a magnificent late Gothic fa9ade. This 
building has been converted into municipal offices. The uni- 
versity is attended by about 1200 students, and has faculties of 
law, medicine, natural science, philosophy and literature. 
Originally founded at Palencia early in the 13th (’entury, it was 
transferred to Valladolid before 1250 and attained its greatest 
prosperity from the i6th century to the i8th. The library 
contains many rare MSS. The university buildings date from 
the 17th century and are extravagantly ornate. Among 
other public buildings of Valladolid may be mentioned the 
royal palace, built in the beginning of the 17th century, the 
court-house, the town hall, several convents used as barracks, 
the provincial institute, training schools for teachers and primary 
schools, royal academy for cavalry cadets, provincial lunatic 
asylum, hospitals, seminary (raised in 1897 by Pope Leo XIIT. 
to the rank of a pontifical university), archaeological museum, 
picture gallery and public library. The house in which Cervantes 
lived (1603-1606) is owned by the state. The principal industries 
are the manufacture of linen, silk and woollen fabrics, pottery, 
gold and silver work, flour, wine, beer, chocolate, leather, iron- 
ware and paper. There is also a large agricultural trade. 

Valladolid is sometimes identified with the ancient Pintia of 
Ptolemy, described as a town of the Vaccaei on the road from 
Asturica to Caesaraugusta. Its Roman origin is uncertain. 
The present name is undoubtedly Moorish, but its meaning is 
obscure, Valladolid was recovered from the Moors in the loth 
century, but is first named in a public document by Sancho 11 . 
of Leon in 1072. The cortes of Castile frequently met here in 
the following centuries, and in the beginning of the 15th century 
John 11 . made it his principal residence. After the removal 
of the capital to Madrid by Philip 11, in 1560 it began rapidly 
to decay. In December i8o8 it was taken and sacked by 
the French, who destroyed many fine buildings and works of 
art. Columbus died (1506) and Philip 11 . was bom (1527) at 
Valladolid, 

^VALLANDlGHAM, CLEMENT LAIRD (1820-71), American 
poUliiiaii, was born in New Lisbon, Ohio, on the 29th of July 
i824|iWe was educated in the common schools and afterwards 
studHuaw and was admitted to the bar in 1842. Elected to 


the Ohio house of representatives in 1845, became one of the 
extremest of the state rights Democrats of his section, emphasiz- 
ing his principles in the legislature in the local and national 
party conventions, and in the columns of a newspaper, the 
Western Empire^ which he edited at Dayton, Ohio, in 1847-49. 
From 1858 to 1863 he was in the lower house of Congress, where 
he was noted for his strong opposition to the principles and 
policies of the growing Republican party, his belief that the 
South had been grievously wronged by the North, his leader- 
ship of the Peace Democrats or Copperheads, who were opposed 
to the prosecution of the war, and his bitter attacks upon 
the Lincoln administration, which, he said, was destroying the 
Constitution and would end by destroying civil liberty in the 
North. Attempts were made to expel him, but without 
success. In 1863 he made violent speeches in Ohio against the 
administration, and for these he was arrested by the military 
authorities, tried by military commission, and sentenced to 
imprisonment. President Lincoln commuted this sentence to 
banishment, and Vallandigham was sent into the Confederate 
lines, whence he made his way to Canada. While in exile he 
was elected supreme commander of the Knights of the Golden 
(’ircle in Ohio and received the Democratic nomination for 
governor of Ohio, but was defeated. In 1864 he returned to 
()hio, took active part in the campaign of that year, wrote 
part of the National Democratic platform at Chicago, and 
assi.stcd to nominate McClellan for the presidency. After the 
war he denounced the Reconstruction policy of the Republicans 
as unconstitutional and tyrannical, but in 1870, seeing the use- 
lessness of further opposition, he advised his party to accept the 
situation and adopt new issues. He thus initiated what was 
known as the ** New Departure Democratic movement. 
Vallandigham was a good lawyer and a popular politician. He 
was fanatically devoted to the (Constitution as he understood 
that document, and in his course during the war he was not, as 
his enemies asserted, trying to aid the Confederates, but merely 
desirous of restoring “ the Union as it was.^^ He died in Lebanon, 
Ohio, on the 17th of June 1871. 

See J. L. Vallandigham, Life of Clement L, Vallandigham (Balli- 
more, 1872) ; and J. F. Rhodes, History of the Cnited States from 
the Compromise of iSjo (New York, 1893-1906). 

VALLE, PIETRO DELLA (1586-1652), Italian traveller in 
the East, came of a noble Roman family, and was born on the 
Tilh of April 1586, in the family palace built by Cardinal 
Andrea. His early life was divided between the pursuits of 
literature and arms. He saw active service against the Moors 
of Barbary, but also became a member of the Roman academy 
of the Umoristi, and acquired some reputation as a versifier 
and rhetoririan. The idea of travelling in the East was sug- 
gested by a disappointment in love, as an alternative to suicide, 
and was ripened to a fixed purpose by a visit to the learned Mario 
Schipano, professor of medicine in Naples, to whom the record 
of Pietro^s travels was addressed in the form of very elaborate 
letters, based on a full diary. Before leaving Naples he took a 
vow of pilgrimage to the Holy Land, and, sailing from Venice 
on the 8th of June 1614, reached Constantinople, where he re- 
mained for more than a year, and acquired a good knowledge of 
Turkish and a little Arabic. On the 25th of September 1615 he 
sailed for Alexandria with a suite of nine persons, for he travelled 
always as a nobleman of distinction, and with every advantage 
due to his rank. From Alexandria he went on to Cairo, and, 
after an excursion to Mount Sinai, left Cairo for the Holy Land 
on the 8th of March i6i6, in time to assist at the Easter cele- 
brations at Jerusalem. Having visited the holy sites, he 
journeyed by Damascus to Aleppo, and thence to Bojgdad, 
where he married a Syrian Christian named Maani, a native of 
Mardin, who died in 1621. He now desired to visit Persia; 
but, as that country was then at war with Turkey, he had to 
leave Bagdad by stealth on the 4th of January 1617. Accom- 
panied by his wife he proceeded by Hamadan to Isfahan, and 
joined Shah Abbas in a campaign in northern Persia, in the 
summer of 1618. Here he was well received at court and 
treated as the shah’s guest. On his return to Isfahan he began 
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to think of returning by India rather than adventure himself 
again in Turkey ; but the state of his healthy and the war 
between Persia and the Portuguese at Ormuz, created difficulties. 
In October 1621 he started from Isfahan^ and. visiting Persepolis 
and Shiraz, made his way to the coast ; but it was not till 
January 1623 found passive for Surat on the English 

ship WhaleV^ In India he remained till November 1624, his 
headquarters being Surat and Goa. He was at Muscat in 
January 1625, and at Basra in March. In May he started by 
the desert route for Aleppo, and took ship at Alexandretta on a 
French vessel. Touching at Cjprus he reached Rome on the 
28th of March 1626, and was received with much honour, not 
only by literary circles, but by Pope Urban Vlll., who appointed 
him a gentleman of his bedchamber. The rest of his life was 
uneventful ; he married as second wife a Georgian orphan of 
noble family, Mariuccia (Tinatin de Ziba), whom Ins first wife 
had adopted as a child, and who had accompanied him in all his 
journeys. By her he had fourteen sons. He died at Rome on 
the 21st of April 1652. 

In Pietro della Valle’s lifetime there were j)rintt‘d- (i)a Punn'nl 
Oration on his Wife Maani, whose remains he brought with him 
to Rome and buried there (1627) ; (2) an Account of Shah Ahhas, 
printed at Venice in 1028. but not published; (3) the first part 
of the letters describing his Travels (Turkey, The* Travels 

in Persia (2 parts) were published by his sons in 1658, and the 
third part (India) in 1063. An English translation appeared in 
106.!; (fol.). Of the Italian text the edition of Brighton. 1843 
(2 vols. 8vo), is more esteemed tlian the other reprints. It contains 
a sketch of the author’s life by Gio. P. BcIIori (1622). Bella Valle’s 
story is often prolix, with a tendency to the rhetorical; but he 
is clear and exact, well inlormetl and very instructive, so that his 
work still )X)ssesses high value. 

VALLEJO, a city of Solano county, California, U.S.A., on the 
.San Pablo Hay, at the moutli of the Napa river, about 24 m. 
N.E. of San Francisco. Pop. (1890) 6343; (1900) 7965, of 
whom 2033 were forcign-born. It is served by a liranch of the 
Southern Pacific railway, by .steamboats to San Francisco, 
and by an intcrurban electric line. The city is situated at the 
mouth of the great interior valley of the state, and has a good 
harbour, the channel of which, since the njmoval of a .shoal by 
the Federal government in 1902-1906, has a maximum depth at 
low tide of 24 ft. Directly opposite the city, half a mile distant 
and connected by ferry, is Marc Island, the headquarters of the 
Pacific Naval Squadron of the United States, with a large 
United States Navy Yard, a naval arsenal, two stone dry docks 
(one 750 ft. long) and a lighthou.se. The Navy Yard was 
c^stablished in 1854, and its first commandant was D. (i. Farra* 
gut. In the city are a Carnegie library, St Vincent’s Academy 
and a Good Templars’ Home (1869) for orphans. Vallejo is the 
outlet of the beautiful Napa Valley, one of the finest fruit-grow* 
ing regions of the. state, and, besides fruit, ships large r]uantitie$ 
of wheat. Among its manufactures are flour, leather, dairy 
products and lumber. The municipality owns and operates 
its waterworks, the water-supply being obtained from the 
mountains 25 m. distant. The city takes its name from General 
Mariano Guadalupe Vallejo, a prominent Mexican leader in the 
years immediately preceding the annexation of California to 
the United States. It was a dull and out-of-the-way settle- 
ment in 1851, when, through General Vallejo’s efforts, it became 
the state capital. The state legislature met here in 1851, 1852 
and 1853. In 1871 Vallejo ranked third in population among 
the cities of the state, and its position and the excellence 
of its harbour made it a rival of Oakland in the struggle 
(1869-72) for the terminus of the Central Pacific railway; 
but Vallejo was unsucce.ssful, and after 1872 began to decline 
in relative importance. 

VALLfiSy JULES (1832-1885), French journalist and author, 
was born at Puys, France, on the 10th of June 1832. Coming to 
Paris, he joined the staff of the Figaro, and became a constant 
contributor to the other leading journals. In 1866 he repub- 
lished much of his newspaper work in Reffoctatres, the volume 
forming a romance of the seamy side of Paris life. He was in 
Paris during the .siege of 1870, and after the capitulation was a 
member of the Commune and founded Le Cfi du Peuple. He 


took a conspicuous part in the fighting in the Paris strceis, but 
finally made his escape to London, whence he conlributtd anony- 
mously to the French press. In 1878 he began in the Hiede the 
serial publication of his principal work, Jacques i'ingtras, a long 
autobiographical romance. He died in Paris on the 14th of 
February 1H85. 

VALLETTA, or Valktta, the capital of Malta (since 1570). 
Pop. (1901) 24,(185 ; or 40,406, including suburbs. The nucleus 
of the city is buiit on a ridge of rock (Mount Sceberras) which 
runs like a tongue into the middle of a bay, which it thus divides 
into two harbours, the Grand Harbour to the east and the Marsa- 
muschetto to the we.st, which arc subdivided again by throe other 
penin.sulas into creeks. On two of the.se peninsulas on the ea.st 
side of the Grand Harbour, and at their base, arc built the aggre- 
gate of towns called the Three Cities- -Vittoriosa,Conspicua and 
Senglea (see Malta). On the main promontory, with Valletta, 
stands the suburb Floriana ; Fort St Elmo, with a lighthouse, 
stands on the extremity of the promontory ; the suburb Slienia 
lies on the point whieh encloses the Marsamuschetto harbour ; 
Fort Ricasoli on the opposite point enclosing the east, Grand, or 
Great Harbour. The streets of Valletta, paved with stone, run 
along and across the ridge, and end on each side towards the 
water in steep flights of steps. Many of the housi^s, which arc 
of .Slone throughout, with flat roofs, are large and luxuriou.sly 
built ; wooden -covered balconies project from the windows and 
give a peculiar aspect to thi^ streets. There are several fine 
public buildings, as the governor’s paluci', the new opera-house, 
the public library and mu.scum of Maltese antiquities, and the 
aubcTfies or lodges of the Knights of Malta (especially the Auberge 
de (lastiic) which are now used for im’litary offices, club-rooms, 
and other purposes. Roman C atholic churches in Valletta arc 
very numerous ; th(‘ cathedral of S. Giovanni, dating from 1576, 
is famous for its rich inlaid marbles, its Brussels tapestries, its 
roof painted by Matteo Ih-eti (1661-1699), the picture by Michael 
Angelo da (!aravaggio of the beheading of John the Baptist, 
numerous memorials of the knights and other relics. 

The governor’s palace was formerly that of the grand master of 
the Maltese Order, and it also contains relics of the knights, 
tapestries, armour, 8 rr. Extensive bagnios under the rock, 
formerly occupied by the slaves of the knights, arc now used 
for stores. The knights strengthened Valletta and its harUiur 
by bastions, curtain-walls, lines and forts, towards the sea, 
towards the, land and on every available point, taking advantage 
in every particular of the natural rock and of the marvellous 
advantages situation, rend(Ting it then almost impregnable. 
The work of fortifying the place has been carried on by the 
British government, which possesses here a naval hospital, 
military prison and oth(?r necessary institutions. Since the 
British occupation Valletta has been a naval and military station 
of the first importance. The dock and victualling yards occupy 
together an area of some 100 ac res spread over the shores on 
both sides of those arms of the great harbour known as “ Dock- 
yard ” and “ French ” cn?cks, the dockyard being partly on the 
former, but principally on the latter creek. In 1880 the graving 
dock accommodation consisted (jf one double dock at the 
extremity of Dockyard creek, known as Nos. i and 2 Docks, with 
a total length of about 525 ft, and with 25 ft. over the sill at 
average water-level, the tidal range at Malta being but slight ; 
and opening into French creek a dry dock of more modem 
construction, known as No. 3, or the Somerset Dock, 427 ft. 
long on floor, and with 34 ft. over the sill. Subsequently to this 
period the fine range of buildings known as the iron ship repairing 
shop was erected close to the Somerset Dock, and adclcd greatly 
to the repairing resources of the yard . Dock No. 4 , or the Hamilton 
Dock, was completed in 1891 , having a length on floor of 520 ft., 
a width of entrance of 94 ft. and with 35 ft. 5 in. depth over the 
sill at average water-level. Associated with this dock was the 
construction of adjacent deep-water wharf walls, together with 
the great 160-ton crane. Among later additions were gun- 
mounting stores, boiler shop, boat sheds, canteen, coal stores^ 
8rc., together with a double dock 750 ft. long over all, and a 
single dock 550 ft. long. The large transit trade and the local 
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trade of the island ceatre upon Valletta. The influx of winter 
visitors adds to the wealth of the city. 

VALLEYFlfiLD, ..own and port of entr\', Jleauharnois county, 
Quebec, Canada, 25 m. S.W. of Montreal, at the foot of Lake 
St Francis— an expansion of the river St Lawrence — and at the 
head of th(? Ikauharnois canal. Pop. (i 8()i) 5515; (1901) 11,055. 
it is a station on the Canada Atlantic and New York Central 
railways, and a port of call for all steamers plying btJlween 
Montreal and Lake Ontario ports. It is the see of a Roman 
('atholic bishop, and contains a college and a convent. It has 
extensive cotton, flour, canning and paper mills. 

VALLEY FORGE* a small village in (’hesler county, Penn- 
sylvania, U.S.A., on the S. bank of the Schuylkill river, about 
20 m. N.W. of Philadelphia : it is served by the Philadelphia 
(Sr Reading railway. The village lies in part of the tract occu- 
pied in the winter of 1777-1778 by the American army (under 
Cr(?neral Washington), whose sufferings from cold, starvation 
and sickness made the place historic. On the igth of Dec'.ember 
(<ifter the battles of llrandywine and Germantown and the 
occupation of Philadelphia by the Pritish) the army, numbering 
about 10,000, went into camp here, the site having been sele('ted 
by Wiisirington partly because the hilly ground was favourable 
if)r defence, and partly because the army was thus placed between 
Llie liritish forces and York, Pennsylvania (about 65 m. W. of 
V'alley Forge), where ("ongress was in session. The camp was 
almost unapproachable from the west by reason of the pre- 
cipitous hillsides and Valley Creek, a small stream flowing 
fiorlhward at their base into the Schu>Jkill river which 
afforded a barrier on the north ; on the east a sc‘ries of intrencli- 
ments and rifle-pits were built. In this vicinity the army 
remained encamped until the middh* of June. As a result of 
liu‘ mismanagement and general incapucit)' of the Commissary 
Department, the army received little food or clothing during 
the winter months ; in the latter part of December nearly 2900 
mcm were unfit for duty on account of sickness or the lack of 
clothing, and by the ist of February this number hud increased 
by nearly 1000, a state of affairs which VV^ishington said was 
due to an eternal round of the inosl stupid mismanagement 
!i)y which] the public treasure is expended to no kind of 
purpose, while? the* me;n have been left to perish by inches 
with cold and nakedness.” There were inaiiN’ desertions and 
occasional symptoms of mutiny, but for the most part the 
.soldie;rs bore their suffering with heroic fortitude. On the 
27th of Fel)ruary Paron Steuben (e/.?^) re*ae'he*d the <'.amp, where 
he drilled and reorganized the army. In the state of 

iVnnsylvania created a commission of t<?n members, which 
(with $365,000 appropriated up to 1911) bought about 475 
acres (in Chester and Montgomery counties) of the original 
('amp ground, now known as the Valley Forge Park, preserved 
Washington’s headquarters (built in about the year 1758) and 
other historic buildings, and reproduced several bake-ovens 
;ind huts of the kind used by the army. The state has also 
ertx’ted (1908) a fine equestrian statue by Henry K. Push-Brow n 
to General Anthony Wayne, and a number of granite markers 
w hich indicate the situation of the camps of the different brigades. 
The state of Maine erected in 1907 a granite memorial to the 
soldiers from Maine who camped here, and in 1910 Massa- 
( husetts appropriated $5000 for a nu?morial to her troops. 
Valley l*'orge took its name from an iron forgo (also called 

Mountjoy forge ”) built on the east side of Valley Creek, near 
its mouth, in about i7«;o, and destroyed by the British in 1777. 

VALLOMBROSA* a summer resort of 'ruscany, Italy, in the 
province of Florence, reached by a cable raihvay 5 m. long 
from the station of S. Ellero (which is t 6 m, S.E. of Florence) 
and 32S ft. above sea-level, on the N.W. slope of the Prato 
Magno chain. ITie former monastery, .suppressed in i8i6, is 
occupied by the Royal School of Forestry. A number of hotels 
have been built. Similar summer resorts are situated among 
the woods above the Casentino or upper valley of th.e Arno to 
the cast, such as Camaldoli, di Prataglia, &c. Camaldoli 
was the original headquaiffylpo^f the (.omaldulensian order, 
now partly occupied by ap^lpt^l. Fi\c hours* journey to the 
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S. of the last on foot and 7J m. to the E. of Bibbicna by road 
is the monastery of La Verna, 3660 ft. above sea-level, founded b\’ 
St Francis in 1215. 

VALLOMBROSIANS* an order of monks under the Benedictine 
rule, founded by St John Gualbert in 1038. He was son of a 
Florentine nobleman, and became first a Benedictine and then 
a Camaldulian. Finally, about 1030, he withdrew to Vallom- 
brosa, a shady dale on the side of a mountain in the Apennines, 
TO m. from Florence, and for some years led a completely 
solitary life. Disciples, however, gathered around him, and he 
formed them into an order in which the ccnobitical and the 
eremitical lives should bo combined. 'Fhe monks lived in 
a monaster)^ not in sejTarate huts like the Camaldulians, and 
the Benedictine rule was the basis of the life ; but the contem- 
plative side was strongly emphasized, and every clement ol 
Benedictine life was eliminated that could be sui)poscd to in- 
terrupt the attention of the mind to God — even manual labour. 
The Vallornbrosians spread in Italy and France, but they never 
liad more than sixty houses. They now have three, with some 
sixty monks in all. The habit was originally grey, but ii 
l)ecame black ; and the life also has been assimilated to that of 
the Ik'ncdictinc.s. There were some convents of Vallombrosian 
nuns. 

See Holyot. liistairc dt 'i Ordns vi li^icux (1718), v. cc. 28, 2() ; 
Max HeiinbuclKT, Ordvu it. Kou'^rvf^ntinnvu (i«;o7), 1 . 4*44. 

(I*:. C. P.) 

VALLS* a town of north-(?astern Spain, in the province oi 
larragona ; ii in. N. of Tarragona, on the Picamoixons-Roda 
railway. Pop. (1900) 12,625. Vails is an old town, and its 
walls and towers still remain. Wool and cotton spinning 
and weaving, dyeing, distilling, paper-making and tanning are 
carried on here with considerable activity. 

VALOIS* COUNTS AND DUKES OF. 'Die Freneli countshii) 
of Valois {pa^tts Vadcfish) takes its name from \’ez (Latin 
Vadum), its early capital, a town in the department of the Oise. 
P>om the 10th to the .12th eentur\ it was owned b\ the counts 
of Vennandois and of Vexin ; but on the dcatli of Eleanor, 
sister and heinjss of Gouni Raoul V. (d. 1167), it was united to 
the crown by King Philip Augustus. Soon detached from the 
royal domain, Valois was the property of Idancht* of (!astile, 
widow of Louis Vlll., from 1240 to 1252, and of Jean Tristan, 
a younger son of Louis IX., from 1268 to 1270. In 1285 
Philip 111 . gave th(* county to his .son Charles (d. 1325), whose* 
son and successor, Philip, count of Valois, became king of 
France as Philip VI. in 1328. Sixteen years later Valois was 
granted to Philip’s son, Philip, duke of Orleans ; then passing 
with the duchy of Orleans in 1392 to Louis (d. J407), a son ol 
('harles V.. it was erected into a duchy in 1406, and remained tliL 
property of the dukes of Orleans until Duke Louis became king 
of France as Louis Xll. in J498, when it w'as again united witli 
the royal domain. 

After this event the duchy of Valois was granted to several 
ladies of the royal house. Held l)\* Jeanne, countess of Taille- 
bourg (d. 1520), from 1516 to 1517, and by Marie, countess of 
Vendomc, from 1530 until lier death in 1546, it was given to 
Catherine de Medici, the widow of Henry 11 ., in 1562, and in 
1582 to her daughter, Margaret of Valois, the wdfe of Henry of 
Navarre. In 1630 Louis XIII. granted Valois to his brother 
Gaston, duke of' Orleans, and the duchy formed part of the 
lands and titles of the dukes of Orleans from this time until the 
Revolution. 

The house of Valois, a l)ratich of the great Cap>etian family, 
is thus descended from Charles, a son of Philip 111 ., and has 
been divided into several lines, three of which have reigned in 
France. These are : (i) the direct line, beginning with Philip 
VI., which reigned from 1328 to 1498 ; (2) the Orleans branch, 
descended from Louis, duke of Orleans, a son of Charles V., 
from 1498 to 15T5 ; (3) the Angouleme branch, descendants 
of John, another son of the same duke, from 1515 to 1589. 
E.xcluding the royal house, the most illustrious of the VaJois 
branches are : the dukes of Alcnvon, descendants of Charles, a 
younger son of Charles L, count of Valois ; the dukes of Anjou, 
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descendants of Louis^ the second son of King John IL ; and 
the dukes of Burgundy, descendants of Philip, the fourth son 
of the same king. 

VALOIS, HENRI DE [Valesius] (1603-1676), French scholar, 
was born at Paris on the loth of September 1603. He was a 
pupil of the Jesuits at the college of (Tllermont, then studied law 
at Bourges. He was called to the bar in 1623, but )3efore 
long devoted himself entirely to literature. He had an extra- 
ordinary memory and a thorough knowledge of the classics, 
and to him we owe editions of several of the Greek historians, 
with excellent Latin translations, the only fault found with 
which is that they are too elegant: Polybii, Diodori Siculi, 
Nicolai Damasceni, Dionysii Halicamassiiy Appiani ft Joannis 
Antiocheni excerpta (1634 ; Henri de Valois used for this edition 
a manuscript coming from Cyprus, which had been acquired by 
Pciresc); Ammiani Marcellini rerum gestarum libri 18 (1636); 
Eusebii ecclesiastica historia, ei vita imperatoris Constant ini, 
graece et latine (1659) ; Socratis, Sozomeni, Theodoreii ei Evagrii 
Historia ecclesiastica (1668-1673). When almost sixty years of 
age, and nearly blind, he married Marguerite Chesneau (1664), 
and had by her four sons and three daughters. He died in 
Paris on the 7th of May 1O76. 

His brother, Aorikn db Vaiois (1607-1692), was also a wclb 
known scholar. He made the acquaintance of Father Petau, 
Father Sirniond and the brothers Dupuy, who turned his attention 
towards nit‘dieval studies. He was appointed historiographer in 
T 660. He undertook the task of writing a critical history of PYance, 
but did not get further than the deposition of Childeric 111. (752). 
He devoted, however, to this period three folio volumes {Gesta 
Francorum sen rerum franckarum tomi tres, 1646-1658), which form 
a critical commentary of iimclv value, and in many points new, 
on the chroniclers of the Merovingian age. His study on the 
palaces constructed by the Merovingian kings [De hasilicis quas 
primi Francorum reges condiderunt, 1658-1660) is noteworthy in 
this connexion. In 1675 appeared hi’s Noiitia (Uilliarum ordine 
litterarum digvsta, a work of the highest merit, which laid the 
foundations of the .scientific study of historical geography in France ; 
but, like all the .scliolars of his age, he had no solid knowledge of 
philology. His last work was a life of his elder brother {De Vita 
Hcurici Valesii, 1677). 

Adrien's son. Charles de Valois (1671 1747). was a distin- 
guished numismatist, and formed a fine collection of medals, chiefly 
Roman. He entered at an early age the Acadimie des Inscrip- 
tions et Belles i.etires, where he became first a pupil (1705), then 
an associate (1714) ami finally a pensionnaire (1722). He puliUshed 
little ; we know, however, an Histoirr des Amphictyons by him. 
His best work, the Vnlcsiana (1694), was inspired by filial aflF»*ction ; 
in it he collected a number of historical and critical observations, 
anecdotes and Latin poems of his father. His by Frdret, 

is in the Mimoircs de VAcademie des Inscriptions, vol. xxi. p. 2^4 

(1747). I 

VALPARAISO, a province of Chile on the Pacific coast, 
bounded N. by Aconcagua, E. and S, by Santiago and W. by | 
the ocean. Area, 1953 sq. m. Pop. (1895) 220,756; (1902, i 
estimated) 249,885. Its surface is chiefly mountainous, and in 
great part barren. The river and mountain valleys, however, 
are fertile, and where irrigation is pos.sil)le yield large crop.s, 
especially cereals. The valley of the Aconcagua, which flows 
across the N. end of the province, ls celebrated for its fertility, 
especially in the vicinity of Quillota, sometime.s called the 
“ garden of Chile.^^ The capital is Valparaiso, and the principal 
town outside the capital is Quillota, 

VALPARAISO, a city and seaport of Chile, capital of the 
province of Valparaiso, on a broad open bav of the Pacific in 
lat. 33*^ 0' 2" S.,long. 71® 41' 15'' W., about 79 m. N.W. of 
Santiago. Pop. (1902) 142,282 ; (1907, estimated) 180,600. 
The almost semicircular Bay of Valparaiso is slightly over 
3 m, across from Punta Angeles to Punta Grue.sa, and the city 
stands on the south side, on the slopes of a spur of barren hills 
projecting into the Pacific and forming a rocky peninsula 
terminating in Punta Angeles. This point affords good shelter 
from southerly and westerly storms, but the bay is open to 
those from the north. The city occupies a narrow strip of beach 
extending around the head of the bay, and extends up the 
steep slopes and valleys of the enclosing hills, which have an 
altitude of 1000 to 1400 ft. The extreme outer points of the 
bay are strongly fortified. Valparaiso is pre-eminently a com- ! 


I mcrcial city. The foreign trade is largely in the hands of foreign 
merchants. Among industrial establishments are the govern- 
menv railway shops, largi' foundry and machine shops, coach- 
building works, a large sugar refinery, breweries, distilleries, 
bottling works and numerous small factories. The trade of the 
port, which is the largest and most important on the Pacific 
coast of South America, makes it a terminal and port of call for 
several regular lines ot steamers, which afford frequent com- 
munication with Europe and the United States. The trans- 
continental railway line between Valparaiso and Buenos Aires 
(the Andean tunnel was opened in April 1910) aclfls to the traffic 
of the port, through the transhipment of passengers and freight 
to escape the long and dangerous vo> age by miy of the Straits 
of Magellan. Two cable lines give telegrapliie eommunication 
with Europe and the United Slates- a West Goasl line running 
N. to Panama, and a land line across the Andes to Buenos 
Aires in connexion with the cable to Europe from that port. 
There is but one railway out of Valj)araiso — the government 
line to Santiago, with a branch running to Los Andes and the 
international tunnel through the AntU'S. 'rhere are a wirele.ss 
telegraph station in regular communication with the islands 
of Juan Fernandez, state telegraph lines communicating with 
all parts of the republic, and an eflicient telephone service. 
Valparaiso has an attractive suburb, Viha-del-Mar, immedi- 
ately E. of Punta Gruisa, only 15 minutes by rail from the city. 

Valparaiso was founded in 1536 l)y Juan di? Saavedra, who 
named it after his birthplace near ('uenca, Spain. It was an 
ill-chosen name, however, for there is nothing in it descriptive 
of the barren hills, dirty streets and foul-smclling shores of 
Valparai.so (l*aradisc Valley). The port and town were of but 
little note during the colonial period, for free commercial inter- 
course with the colony was forbidden. In 1819, near the end 
of the war with Spain, its population bar(‘ly reached 5000. 
In 1578 it was captured by Sir Francis Drake, and in 1596 by 
Sir John Hawkins. In 1600 it was sacked by the Dutch under 
Van Noort. On the 31st of March 1866, it was bombarded by 
a Spanish fleet under the command of Admiral Nunez, when 
a large part of the town was laid in ruins, ami on the 28th of 
August 1891, after the victory of the congressional troops over 
Balmaceda’s forces in the vicinity, it was partially sai'ked by 
the (’hilcans themselves. Valparaiso has suffiTed miH'h from 
earthquakes— in 1730, 1S22, 1839, 1873 and 1908. The last- 
mentioned caused Itie destruction of a large part of the city, 
including public edifices, private residences, the water mains, 
public lighting serviiT and transportation facilities. A large 
part of tlic population was deprived of shelter and had to take 
refuge on the plateau above. Aid was promptly given by the 
national government, and assistance was sent from foreign 
countries ; and the national government made a grant for the 
rebuilding of the city. 

VALPARAISO, a city and the county-scat of Porter county, 
Indiana, U.S.A., about 40 m. S.E. of (Chicago. Pop, (1890) 
5090; (1900) 6280, of whom 660 were foreign-born. It is 
served by the Grand Trunk, the New York, Chicago & St Louis, 
and the Pennsylvania railways. The city has a public library 
(1905), and is the scat of an Institute of Fi^legraphy (founded 
in 1874 ; chartered in 1900) and of Valparaiso University 
(1873 ; formerly known as thi; Valparaiso Normal Training 
School). This university was founded to furnish a practical 
education at a low cost, and in 1910 had 187 instructors and a 
total enrolment of 5367 students. Valparai.so was settled about 
1835, incorporated in 1856 as a village and chartered as a city 
in 1865. 

VALPy» RICHARD (i754-i^.3f»). English schoolmaster, was 
bom in Jersey on the 7th of December 1754. He was sent to 
schools in Normandy and Southampton, and completed his 
education at Pembroke College, Oxford. In 1777 he took orders, 
and in 1781 became head master of Reading grammar .school, 
a post which he held for fifty years. He was the author of 
Greek and Latin grammars which enjoyed a large circulation. 
He died in London on the 28th of March 1836. 

His second son, Abraham John Valpv (1787-1854), 
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printer and publisher, is remembered in connexion with two 
great undertakings in the department of classical literature. 
These were reissues of (t) Stcphanus^s Greek Thesaurus, for 
which E. H. Barker was chiefly responsible ; (2) the Delphin 
Classics in 143 volumes mtXwariorum notes,- under the editorial 
siij)t riiitcnclcnce of George Dyer. He also founded the Classical 
Journal in j8io. 

VALS (Vals-les-Bains), a village of south-western France, in the 
department of Ardk’he, 3 m. N.N.W. of Aubenas, with which 
it communicates by tramway. Pop. (1906) town, 2694; com- 
mune, 4352. Vais is situated on the Volane amongst volcanic 
mountains. It is celebrated for its numerous cold mineral springs 
impregnated in most cases with bicarbonate of soda. They are 
used chiefly for drinking but also as baths, and are efficacious 
in maladies of the digestion, liver and kidneys, and for gravel 
and gout. Seven or eight million bottles annually are exported. 
Wood-turning and silk-milling arc carried on. 

VALTELLINA (Ger. Veltlin ; the name comes from the former 
capital, Teglio, near Tresenda), properly the name of the upper 
valley of Adda, in north Italy. Historically and officially, it 
also comprises the Italian Liro or San Giacomo valley, which 
extends from the Spliigcn Pass past Chiavenna (where the 
Liro is absorbed by the Mera, flowing from the Swiss Val 
Brcgaglia) to the Lake of Como, the Mera entering this lake 
slightly to the north of the Adda. These two valleys (hut not 
Coiico, which is in the province of Como) form together the 
province of Sondrio. Pop. 145,265 (exclusive of Coiico) or 
122,466 (omitting Chiavenna). Politically the whole valley 
belongs to the kingdom of Italy, except the side valley of 
Poschiavo (Puschlav), which belongs to the Swiss canton of 
ihc Grisons (Graubunden). The chief town is Sondrio (7172), 
oth(^r important places being Tirano (5870), C'hiavenna (4592) 
and Morbegno (3603). Near Bormio (Ger, Winms) there arc 
some frequented mineral springs (sulphur and lime), known in 
Pliny \s time, and efficacious in diseases of the skin. There are 
several other baths in the side valleys, such as Santa Caterina 
(chalybeate), Masino and Le Presc (sulphur). 

Tlu? highest points in the ranges enclosing the valley are the 
Piz Znpo ft.) in the Bernina group and tlic? Konigsspitze 

(12,655 ft.) in the Order district ; the Monte deJla Disgrazia (12,067 
ft.) is tlic highest peak comprised entirely williiii the water-basin 
of the valley. Four well-marked Ali)inc pas.ses are traversed by 
good carriage-roads — the Stelvio Pass or Slillscrjocli (9055 ft., 
the highest carriage-road in Knropt*) from Bormio to Meran in the 
Adigo valley, the Ikmiina Pass (7645 ft.) from Tirano to Samaden 
in the Vppt^*' Engatliue, and the Apnea Pa.ss (5S75 ft.) from Tirano 
to tlic Val Camonica and the Lake of Iseo, wlnle from near the top 
of the Stelvio a fourth road leatls over the Pmbrail Pass (8242 ft., 
the highest in Switzerland) to tin* Swiss valley of Miinst(?r. which is 
reached at the village of Santa Maria. The main valley is traversed 
tram end to end by a magmiicent carriage road constructed by 
the Austrian Goveniment in r S20 t S j 5. \ railway runs from CoUeo, 
on the Lake of Como, past Sondrio to Tirano, a’distanoo of 42 ni., 
>vhile there is another from C'olieo to Chiavenna ( 16J ni. ) 

The population is wholly Italian-speaking and Roman Catholic, 
the valley being in the diocese of Como. The sUnne of the Madonna 
of Tirano (founded 1 520) annuall vat tracts a largo number of pilgrims. 
Tile valley, particularly in its lower portion, is extremely fertile; 
and of late years vigorous mf*asiires have been taken to prevent the 
damage caused by the frequent inundations of the Adda. Chestnuts, 
vines, mulberry treCvS and lig trees abouiul ; ami there arc many 
picturesquelv situated churches, castles and villages. The chief 
articles exported are wine and honey. The w ine is largely consumed 
in north Italy and Switzerland, the best varieties being Gnimello, 
Sassella and ‘Montagna. Large quantities of honey arc annually 
sent abroad. 

History , political history of Valtellina is made up of 
the histories of three districts — (i) the “free community of 
Poschiavo (first mentioned as such in 1200-1201); (2) the county 
of Bormio (first mentioned as a county in 1347) ; and (3) Valtel- 
lina proper, extending from the defile of the Serra di Morignone 
on the east to the Lake of Como on the west. After the defeat 
of the Lombards (774) these three districts were given (775) by 
Charlemagne to the abbey of St Denis near Paris, which never 
seems to have exercised its rights. In 824 Lothair L, confirming 
an earlier donation (803) made by Charlemagne, gave the , 
churches of Poschia\'o and Bormio to the bishop of Como, j 


I Bormio was in 1205 won by the men of Como, who in 1006 
j had received one-half of Valtellina from the emperor, and by 
1114 they were masters of the entire valley. They retained 
Bormio till 1300, when it freed itself ; but in 1336 it belonged 
to the bishop of Chur. In 1335 the Visconti, lords (later dukes) 
of Milan, became kird.s of Como, and therefore of Valtellina. In 
T350 they seized on Bormio and Poschiavo, the latter being- 
won back by the bishop of Chur in 1394, and again lost to the 
Vi.sconti in 1470. As early as 1360 the men of Rhaetia made 
incursions into Valtellina under the pretext that it had formed 
part of ancient Rhaetia. This idea was confirmed in 1404, 
when, in return for kind treatment received during his exile, 
Mastino Visconti (son of Barnabo) gave to the bishop of Chur 
his .share of the Milanese, including Poschiavo, Bormio and 
Valtellina. Relying on this donation, the men of the Three 
Leaguesof Rhaetia (best known by the name of one, Graubunden) 
invaded the valley in 1486-1487, Poschiavo becoming in i486 per- 
manently a member (not a subject land) of the Gotteshaushund, 
This donation served too as the excuse for seizing, in 1512, on 
Chiavenna, Bormio and Valtellina, which were harshly ruled as 
“ subject bailiwicks.*^ Under the governor at Sondrio there 
were four podestas *’ for the three divi.sions of Valtellina 
(Morbegno and Traona, Sondrio and Tirano), besides one at 
Teglio and one at Bormio. Mastino ViscoiUi*s donation was 
solemnly confirmed in 1516 by the emperor Maximilian I. In 
1530 the bi.shop of Chur was forced to sell to the Three Leagues 
for a small sum his title to these two districts. At the time 
of the Reformation Poschiavo became Protestant. The other 
two districts clung to the old faith and came under the influence 
of Carlo Borromco, wlio, when founding in 1579 his “ Collegium 
Helveticum ** at Milan for Swiss students for the priesthood, 
reserved for Valtellina six out of the forty-two places. Val- 
tcllina was extremely important to the Ilapsburgs as affording 
the direct route between their possessions of the Milanese and 
Tirol. Hence a great struggle, into which religious questions 
and bribery largely entered, took place b(Jtwcen Austria and 
Spain on one side and France and Venice on the other. In 
1603 Fuentes, the Spanish governor of the Milanese, built a 
fortre.ss (of which Irac'es still remain) clo.se to the Lake of Como, 
and at the entrance to the valley, in order to overawe it. The 
religious conflicts in Graubunden led to reprisals in the “ sub- 
ject land ** of Valtellina. In 1620 (19th July-4lh Augii.st) the 
Spanish and Romanist faction (headed by the Plunta family) 
massacred a great number of Protestants in the valley, 350 to 
600 according to different accounts ( Veltliner Mord). For the. 
next twenty years the valley w’as the scene of great strife, being 
held by the Spaniards (1621-23, 1^29 -31, 1637-39), by the 
French (1624-27, 1635- 37), and by the pope (1623, "1627). At 
length George Jenatsch, a former pastor, who had been the 
active and unscrupulous leader of tlie Protestant party, became 
a Romanist (1635) in order to free the land from the French by 
aid of the Spaniards (1637), who finally (1639) gave it back to 
its old masters on condition that the Protestants were excluded 
from the valley. In this way the local struggles of Valtellina 
came to be mixed up with the Thirty Years* War, In 1797 
Bormio and Valtellina were annexed to the Cisalpine republic, 
in 1805 to the kingdom of Italy (of which Napoleon was king), 
and in 1815 (despite the remonstrances of the Raetian leagues) 
to the kingdom of Lombardo-Venetia, held by the emperor 
of Austria. In 1859 they became, like the rest of Lombardy, 
part of the kingdom of united Italy. Poschiavo followed the 
fortunes of the “ Gotteshaushund.** It became (after 1798) 
part of the canton Raetia of the Helvetic republic, and in 1803 
of the canton of the Graubunden or Grisons, which was then 
first recei^'ed a full member of the Swiss Confederation. 

See G. Lconhardi, Das Veltlin (1850) and Das Poschiavinothal 
(1S60) ; RomegialU, Storia della Valtellina (1854-39, 5 vols.) ; 
C. von Moor, Geschichte von Currutien (1870 >74) ; P. C. voti Planta, 
Die currdtischen HervsehafUn in dev Feudaluit (1881); W. Coxe, 
Travels in Switzerland, &c, (4th ed.. i8or ; Letters 74-78) ; G. B. 
Crollalanza, Storia del Contado di Chiavenna (Milan. 1870) ; D. W. 
Freshfield, Italian Alps (London, 1875) ; Edtnondo Brusoni, Guida 
della Valtellina (Sondrio, 1906) ; A. Giussani, II Forte di Fuentes 
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(Como, 1905) ; P. A. Lavixart, Sioria della VaUeliina{2 vols. . Capoliigo 
(Tessin), 1838); A. Lorha and E« A, Martel, Le Massif di ia Bernina 
(Zurich, 1894); E. Rott, Henri IV., Ics Suisses, et la Haute Italic — 
la Liitts pour les Alpes, (Paris. 1882) ; E. Rott. Histoire 

de la repfheniaiion diplomatique dc la France auprh dcs cantotts 
Suisses (Bern; vols. iii. (1900) and iv. relate to the French in the 
Valtellina from i620sqq.) ; E. Haflter. Georg Jcnatsch {Davo^, 1894) ; 
F. Pieth, Die Fcldsiige des Hcrcogs Rohan im VoUlin xn\d in Orau- 
biinden (Bern, 1905); F. Fossati. Codice Diplomatiio della Re::ia 
(originally published in f lie Periodico of the Sooietd Storica a Comense 
at Como ; separate reprint. i!omo, 1901) ; L. von Kanke, His^y 
of the Popes, bk. vii. ; and 11 . Keiuhardt. “ Das Velthiier Mord,” in 
Geschichtsfreund (vol. xl., 1885). 

VALUATION AND VALUERS. A valuation of property may 
be required in view of a proposed sale or purchase, or in order to 
ascertain the amount loi which it will constitute a siithcicnt 
security if mortgaged, or which should be paid by way of com- 
pensation where it is compulsorily taken or wrongfully damaged. 
It may also be necessary with a \*iew to tlie assessment of 
property for rating, or for fiscal or other purposes. AV here it is 
desired to ascertain the amount which may properly be invested 
in the purchase of land or buildings, the valuer will consider 
their character and situation, and tlie greater or less degree of 
risk incidental to their nature, in order to determine the rate of 
interest which they ought to yield. The valuation will proceed 
upon the basis that the property should return to the purchaser 
the capital which he invests together with interest at the rate 
so settled, or afford iiim security for such interest while he kcep.s 
the property and the return of the capital when he desires to 
realize it. Accordingly, llie net rent which it may be expected 
to yield must be ascertained by deducting the known and 
estimated outgoings and any other allowance's which have to 
be taken into consideration from the gross amount which a 
knowledge of the local circumstances indicates as the probable 
return. Where the property is leasehold held for a term of 
fixed duration, tl^e number of years’ purcha.se will depend upon 
the length of tlie unexpired portion of the term, and can be 
ascertained without special calculation by reference to a table 
in common use. If the duration of the term or other interest 
in the property is uncertain, as, for example, in the case of a 
lease for lives, tfie number of yciirs’ purcliase which may fairly 
he taken will be found in some other of the tables (<f.g. Inwood's 
or VV’illicli’.s), which have been prepared to meet the different 
classes of eases with which valuers iuu e to deal, if the property 
is freehold the number of yiar.s’ purchase can be found by 
dividing one hundred liy the rate of the interest required. 

A valuation or appraisement, under English law, need not be 
stamped where it is made (1) for, uiuj for the information of, one 
])arty only, and is not oblif»atory as between ])arties ; (2) in pur- 
suance of the order of a court of admiralty or on appeal therefrom ; 
(3) of property of a deceased person for the information of an 
executor, or other person required to deliver an affidavit of the 
estate of such deceased jxtsoii ; or (4) of any properly for the 
purpose of ascertainin/^ the legacy or succession or account duty 
payable in respect thereof. Any other valuation or appraisement, 
whether of proptTty or any interest therein or of the annual value 
thereof, or of any dilapidations or of any repairs wanted or of the 
materials and labour used, or to be used, in any building or of 
any artificer's w'ork, must be stamped. An appraiser who makes 
an appraisement or valuation chargeable with stamp duty must, 
within fourteen days after making it, write it out in words and figures 
showing the full amount thereof upon duly stamped material. 11 
he omits to do so, or in any other manner discloses the amount, he 
becomes liable to a tine of £^o. Any per.son who receives from an 
appraiser, or pays for the making of, any such appraisement or 
valuation not so written out and stamped, becomes liable to a line 
of £20, 

Where a contract has been made for the sale of property at a 
valnatfon. a valuation made in accordance with its terms will be 
conclnsive as between the parties, in the absence of fraud, collusion 
or mistake. Where there has been an agreement to sell goods on the 
terms that the price is to be hxc*d by the valuation of a third party 
aad such third party cannot or does not make such valuation, t^ 
agreement is avoided ; but if the goods or any part thereof liave 
been dehvered to and appropriated by the buyer he must pay a 
reasonable price therefor. Where the third party is prevented from 
making the valuation by the fault of the seller or buyer, the party 
not in fault may maint^n an action for damages against the party 
in fault. Where ttc fixing of a value by valuers is not of the essence 
of an agreement, but is wholly snbsidiary to it, the courts will, if 
justice require it, ascertain the value in or^r to carry the agreement 
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into effect. Where an agreement had been entered into for the sale 
of a house at a fixed price and of the fixtures and furniture therein 
at a valuation by a person named by both parties, and he undertook 
the valuation but was refused permission by the vendor to enter 
the premises lor that purpose, the vendor wa.s ordered to allow the 
entry so that the valuation might procaed. 

A person who exorcises the calling of an appraiser or who, for or 
in expectation of any fee or reward, makes any valuation or appraise- 
ment chargeable with stamp duty, must (unless he is licensed! as an 
auctioneer or house agimt) nave an appraiser's licence, upon which 
a duty of {2 is charged and which continvu's in force from the day of 
its dale until tlie following t;th of July, By deiuiilt in this respect 
ft liability to a peiriity of /^5u is ineurfed. Moreover, an unlicensed 
appraiser cannot re’eover renuiiu'ralion. A valuer is liable to the 
person w'ho has enqiloyed him for the consecpienres of negligfmce or 
want of due cure and skill on hia part. If his services art* thereby 
rendereil worthless he will not be able to rectwer anything by way 
of remuneration. A valuation of a liouse taken l)y a railway 
eompany made by a snrvi'vor who did not enter the house was helil 
not to be a proper v.ilnntion. Alibongh a vainer Ciiniiot Im* (*xpected 
to possess a minute and accurate knowleilge of the law, lie ought to 
be acquainted with the general principles applicable to the valuations 
which he uiulertaUes so far as us necessary in order to (*nablc him to 
make them propi'rly. The valuer, however, will be liable for the 
consecpienres of liisnegligence only tnw anls the fierson who employed 
him, and not to any one else who may happen in fact to have been 
prejudiced thereby. (11 . VIa.) 

VALUE (O. Fr. value, from vnloir, to be worth, Lat. valere), 
in general usagt^ a term signifying worth. It has, howTver, a 
spt'cial meaning in economics, whicli is the subject of this article. 

In some departments of economic theory it is .still convenient 
to use as the basis of the exposition the opinions of |. S. Mill, 
beeau.se he embodied in his treatise on Boliticnl Economy in a 
remarkable manner nearly cver)^hing of importance from the 
theoretical standpoint in the work of liis predecessors, and to a 
considerable extent subse(|Lienl advances in economic .science 
have been made by way of criticism or dcvelopinent of his 
version. Tins observation is cs])eeially true of the theory of 
value. In this subject Mill Itad digesled the mass of previous 
learning with such effect that he commences his treatment with 
the remark : “ Happily there is nothing in the laws of value 
which remains for the pr(*scnt or any future writer to (dear up ; 
llu* theory of the subject is complett?. 'Lhe only difficulty to be 
ov(*rromc is that of so stating it as to solve by anticipation 
the chief perplexities which occur in applying it.’^ ('uriously 
imough this part of economic theory was ihi! first to receive at 
the hands of Jevons and others si rious modification, tjic nature 
and need for which can, however, only be properly understood 
after a preliminary examination of the; old orthodox position. 

As regards the question of definition, Mill starts with the 
distinction sorncwfiat loosely drawn by Adam Smith hetween 
value in use and value in exchange. When we say that a thing 
posscsse.s a certain value in use, we say in more words than arc 
necessary that it is useful : that is to say, value in use is an 
awkward phra.se for utility. 'The conception of utility (see 
Wealth) is the most fundamental in e.ttonomir.s, Jt is held by 
Mill to mean the capacity to satisfy a desire or serve a purpose, 
and thus “ u.scful/’ the corresponding adjective, is as fitly 
applied to ices as to steam-engines. It has always seemed 
rather paradoxical to apply the term utility (with its adjective 
iLseful) to things which the common sense of mankind (or of any 
representative section) considers to be deleterious or trivial. 
Accordingly V. Pareto has proposed the term ophilimiie 
(Gr. QifpikifjLty;) for this wider interpretation of “ utility.” But 
utility in this .sense is obviously much wider than value, and 
Mill proceeds to say that by value in political economy we 
should always understand exchange value. This language 
seems familiar and definite, but on analysis it is clear that 
exchange implies two terms at least. If we say that a thing can 
be exchanged, we imply that it can be exchanged for something 
else, and when we ^cak of the exchange value of a thing we 
must directly or indirectly refer to the vjilue of some other thing 
or things. In practice in modem societies this other thing is 
standard money : an Englishman who talks of the exchange 
value of anything means the number of pounds sterling (or parts 
thereof) which it will fetch in the market or be appraised at by 
a fair arbitrator. On this view then the value of a thing is its 
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price ; but a very little experience in the theory or history of 
economics will show that it is often desirable, and sometimes 
necessary, to contrast value with price. “ At the same time 
and place,” says Adam Smith, “ money is the exact measure of 
the real exchangeable value of all commodities. It is so, how- 
ever, at the same time and place only.” If, however, the ex- 
change value of a thing is not its price, what is it ? According 
to Mill, “ The value of a thing is its general power of purcliasing, 
the command which its possession gives over purchasable com- 
modities in gen(;ral.” But what, we may well ask with Mill, is 
meant by command over commodities in general ? Are we to 
understand the complete national inventory of wealth, or the 
total of things consumed in a given time by a nation ? Obvi- 
ously such conceptions are extremely vague and possibly 
unworkable. Jf, however, we make a selection on any repre- 
sentative principle, this selection will be more or less arbitrary. 

The elaborate work of C. M. Walsh on the Measurement 
of General Exchange Value (1901) gives a critical analysis of 
the views of the chief writers on the subject and indicates the 
advances made since Mill. Mill is to some extent aware of the 
difliculties, although he never subjected th(^m to a rigorous 
analysis ; and he points to the oljvious fact that a coat, for 
exampl(‘, may exchange? for less bread this year than last, but 
for more glass or iron, and so on through the whole range of 
commodities it may obtain more of some and less of others, 
liut in this case are wc to say that the value of the coat has 
risen or fallen ? On what principles arc we to strike? an average ? 
The attempt to answer these questions in a satisfactory manner 
is at present engaging the attention of economists more than 
any other problem in the pure the?e)ry. Mill, he)wcvcr, instead 
of attempting to se)Ive? the f)re)blcm, frankly assumed that it is 
impossible to say except in one simple case. If, owing to some 
improvement in manufacture, the coat exchanges for less of all 
other things, we should certainly say that its value had fallen. 
Tliis line of argument leads to the position : “ The idea of 
general exchange value originat(‘s in the fact that there really 
are causes which tend to alter the value of a thing in exchange for 
things generally, that is, for all things that are not themselv(?s 
acted upon by causes of similar tenden(?)'.” 'rhere can be lu) 
doubt as to th(? truth of the latter part of this statement, especi- 
ally if we substitute for one commodity groups of commodities. 
But it is doubtful if the idea of general exchange value arises 
from a consideration of the causes of N'alue ; and later writers 
have constantly emphasized the distinction between any change 
and the causes of the change. Following out the idea in the last 
sentence (luoted, Mill goes on to say tliat any cliange in the value 
of one thing compared with things in general may lie due either 
to causes affecting the one thing or the large group of all other 
things, and that in order to investigate the former it is (convenient 
to assume that all commodities but the one in question remain 
invariable in their relative values. On this assumption any 
one of them may be taken as repnesenting all the rest, and thus 
the money value of the thing will represent its general pun'hasing 
power. That is to say, if for the sake of simplicit}' we assume 
that the prices of all other things remain constant, but that one 
thing falls or rises in price, the fall or rise in price in this thing 
will indicate the extent of the change in its value compared with 
things in general. Then? can be no doubt that, in discussing 
any practical problem as to the changes in the relative value 
of any particular thing, it is desirable to take the changes in 
pri(?e as the basis, and much confusion and cumbrousness of 
expression w^ould have been avoided in the theory of the subject 
if, to adapt a phrase of Coumot^s, money had by Mill and others 
been used to oil the wheels of thought, just as in practice it is 
used to oil the wheels of trade. 

By this method of abstraction the treatment of the theory of 
value becomes essentially an examination of the causes which 
RequU determine the 's'alues of particular commodities rcla- 
Miteaibr tively to a standard which is assumed to be fixed. 
value, Cournot compares this hypothetical point of. the 
standard of value to the “ mean sun ” of astronomers. In 
order that anything may possess value in this sensed that it | 


may exchange for any portion of standard money or its repre- 
sentatives, it is evident on the first analysis that two conditions 
must be satisfied. First, the thing must have some utility ; and 
secondly, there must ha some difficulty in its attainment. As 
regards utility, Mill apparently regards it simply as a kind of 
entrance examination which every commodity must pass to enter 
the list of valuables, whilst the j)lace in the list is determined by 
variations in the degree of th(; difficulty of attainment. Later 
writers, however, have given much more prominence to utility, 
and have drawn a careful distinction between final or 
marginal and total utility. Following Jevons, most tnerglael 
economists have adopted this distinction, and the and total 
writers of the Austrian school in particular have made it 
of vital importance, and Ijv attempting to introduce it when the 
conception is inappropriate have often caused much unnecessary 
complexity. The distinction is certainly useful in throwing 
light on the advantages of, and motives for, exchanging com- 
modities. Suppose that on a desert island A possesses all the 
food, so many measur(?s—(say) pecks— K}f corn, and B all the 
drinking wat(?r, so many measures — (say) pints. Then A, taking 
into account present and future needs, might ascribe to theposses- 
sion of each portion of his stock so much utility. The utility of 
th(i first few pecks of corn might be regarded as practically 
infinite ; but, if his stock were abundant, and a speedy rescue 
>robable, the utility ascribed to successive portions would be 
ess and less. In the same way B might make an estimate of the 
utility of sum‘ssivc measures of the (jrinking water. Now, if wc 
regard only total utilities from the point of view of each, both are 
infinite. If an exchange were made of the total stocks of both 
men, the position of neither would be improv(?d. But, if A sets 
aside (say) half his stock, then it may well happen that he could 
advantagciously exchange the rest against part of TVs drinking 
water, in precisely the same way B might set aside so much of 
his stock for his own consumption, and then the utility of the 
remaining portion would be much less than the utility he would 
gain if he obtained in exchange A’s surplus. Thus, if the two 
men exchange their remaindtTs, both will gain in utility ; in the? 
rase supposed they will make an enormous gain. For simplicity 
we have supposed cac'h stock to be divided into two portions, 
but nothing has been said of the principles of the division. It is, 
however, clear that A can advantageously go on exchanging 
a measure of (’orn for a mcasun* of water so long as by doing so 
he makes a gain of utility. C'onvcrsely B can advantageously 
offer water so long as he gains greater utility from the corn 
received in exchange. The utility of the last portion of corn 
retained by A (or of water by B) is the final or marginal utilit}’ 
of the stock retained, and similarly the utility of the last measure 
obtained in exchange may be called the final utility of the stock 
purchased. A will have done his best if these utilities arc just 
equal. For at this point, if he were to offer (at the same rate of 
exchange*) more corn, it is cl(?ar that he would lose more utility 
than he would gain. Mutatis mutandis, the same reasoning 
applies to B ; and thus the rate of ex(diang(* will be so adjusted 
as to bring about this equality of marginal utilities on both sides. 
It follows that, if A gains on the Iasi: portion received just as much 
utility as he loses on the portion parted with, on all the other 
portions received he will have gained more than he lost. The 
total of these gains over successive portions has been called by 
Professor Marshall consumer's rent or surplus. 

However useful this theory of marginal utility may be in 
throwing light on the fundamental nature of value, and on 
the advantages of exchange, it is obviously too abstract 
to be applied to the explanation of the relative values euityoi 
of the endless series of commodities and services •ttaia- 
which constitute a nation’s stock of valuables at any 
time. For this purpose wc must resort to the law of supply 
and demand, which requires a very careful statement owing to 
the ambiguities of popular language. Mill has succeeded in 
getting rid of most of these ambiguities, but he has hardly given 
due emphasis to the fundamental character of the law. He 
argues, after the brief consideration allotted to the element of 
utmtyi that the otlier preliminary condition necessary for value — 
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difficulty of attainment — is not always the same kind of diffi- 
culty, and he arrives at three distinct laws of value, according to 
three forms or degrees of this difficulty, (i) In the first place, 
the difficulty may consist in an absolute limitation of the supply, 
Tbr§c corresponding law is said to be the 

Imwtof law of supply and demand. Even on Mill’s view the 
vminf, class of commodities which comes under this heading 
is both large and important, for it includes not only the 
favourite examples of old pictures, china, &c., but also land, and 
especially building sites in large cities. Again, it is pointed out 
that, although comparatively few commodities may be absolutely 
limited, almost all commodities may be so locially and tempor- 
arily, which is really only another way of saying that the law of 
supply and demand governs all market values : for it is obvious 
that the supply actually forthcoming or obtainable in a specified 
time in any market is limited — a point which may be well 
illustrated by the extreme case of a “ corner.” Again, under 
certain circumstances the supply may be artificially limited, as 
in the case of monopolies, the classical example being the destruc- 
tion by the Dutch of some of their spice, in order that the limited 
<liiantity might sell for a total higher price. Besides all these 
important instances of the operation of the law of supply and 
demand, Mill is compelled also to bring under the same law the 
w'ages of labour, the values of the staples of international trad<‘, 
and some other peculiar cases of value. Jn fact, step by step 
he is almost forced to the conclusion, now generally accepted, 
that the law of supply and demand is the fundamental law of 
value, of which the other laws arc only particular cases. At the 
outset, however, he appears to consider the two others as of 
co-ordinate importance. (2) When the difficulty of attainment 
consists not in the absolute limitation but simply in the fact that 
the article re(|uires labour and capital to produce it, the normal 
(»r natural value is said to be determined by the cost of pro- 
duction. (3) In the last case taken by Mill it is supposed that an 
article can be incTcased in quantity, but only at an increasing 
cost, and in this ( ase the corresponding law of value is the cost of 
production of that portion which is obtained under the most 
unfavourable cin’umstances. These three laws of value may now 
he examined critically and their mutual relations discussed, for 
the last two, if not properly of co-ordinate importance with the 
lirst, are at any rate wide generalizations. 

In order to understand the law of supply and demand, it is 
best to take separately the general law of demand and the 
Supply general law of supply, and then effect a combination. 

aad Demand must be defined as the quantity of any article 

demand, demanded at some particular price, it being assumed 
of course that the bidder of the price can meet his engage- 
ments, or, as is sometimes said, that the demand is an 
effectual demand. It is quite clear that by demand we cannot 
simply mean desire to possess, because in a sense every one 
desires everything, and the less the means of payment so much 
greater in general is the desire. Again, it is obviously nece.ssary 
to insert the qualifying clause ‘'at .some particular price/’ 
because, as a rule, with a change in price a different quantity 
will be demanded. It is, indeed, this variation of quantity 
demanded, according to variation in price, which gives rise 
to the statement of the general law of demand, namely : As 
the price of any article falls, other things remaining 
dem^. the .same, the quantity demanded increases, and, 
conversely, as the price rises the ([uantity demanded 
decreases. A very good example of this law' is found in the 
effects of the remission of taxes. The repeal of a tax leads 
to a fall in price, and the fall in price is accompanied by increased 
consumption. Conversely, it has often been found that to 
increase the amount of a tax does not increa.se the revenue from 
it, because the demand for the article falls off. The general 
law of demand is best expressed as by Cournot by saying that 
the quantity demanded is a function of the price. If we suppose 
that coiresponding to the smallest change in price there is a 
change in the quantity demanded the law of demand may be 
illustrated by curves. Marshall has introduced the idea of 
demand schedules, the quantities demanded being written 


in one column and the corresponding prices in another. The 
precise connexion between the price and the quantity demanded 
differs in different cases, and, strictly speaking, is probably 
never the same for any two commodities. Every commodity 
has its own curve or schedule. At the s;imc time, however, 
commodities may be placed in large classes according to the 
general character of the variation. I'he variation of quantity 
demanded according to price will ultimately rest on the principle 
of marginal utility explained above. A person with a limited 
amount of money to spend will hit the economic mark in the 
centre if the final utilities of his several purchases are equal. 
This is a rather technical way of saying that a prudent man will 
not spend a penny more on any particular thing if the penny 
spent upon some new object w'oukl give liim a liitle greater 
satisfaction. Reverting to the variations of demand according 
to price, a contrast will at once be observed between necessaries 
and luxuries. However miK'h the price rises, so long as people 
have the means they must consume a certain amount of 
necessaries, but, however much the price falls, the limit of 
consumption of bread, for example, must soon be reached. 
On the other hand, a great fall in price of many luxuries may 
cause an t‘normr)US increase in the demand, whilst a great rise 
may almost destroy tlic demand, 'i’hc rate of clmrge the 
quantity demanded according to the changes in price— is referred 
to as elasticity of demand. Jf for u small change in price there 
is a considcral)le incr(‘as(; in the (juantity demanded, the demand 
is said to he v(‘ry elastic. Other characteristic's of d(*mand 
are indicated by the terms direct, deriv(‘d, ccaTi pounded, &c., 
the demand for any one thing lu'ing obviously affected by the 
po.ssihle use of substitutes on the one side and on the other by 
the emergence of other uses. Recent writers, notably Manshall, 
have given much attention to the devc'lopment of the law of 
demand in its various aspects, whicdi luis been too muc’li 
neglected in the Ricardian analysis followed by Mill. A great 
deal of light might be thrown on many interesting problems in 
the progress of a nation and of its various (U)mponent (!lasses, 
if the laws of demand, or the statistics of consumption according 
to price, were obtainable. 

Turning to the element of supply, this term in a similar way 
may be defined as the (jUfinlity offered for sah) at some particular 
pri(^c, and the gcinTal law of supply may be stated 
thus : As the price rises, otlier things remaining the 
same, the quantity offered tends to increase, and, (on- 
verscly, as the priee falls the (juantity offered tends to diminish. 
Expntssed in this manner, supply appears I0 he exactly anal(»gous 
to demand, and llu? analogy seems to hold good even when we 
push the analysis up l(» tlie utility to the seller as conqmred 
with the utility to the buyer. I’or, as the pric'e rises, the .sclk*r 
will obtain gn^ater utility, and will thus retain less for his own 
use or will be induced to produce more. f)n closer inspection, 
however, the law of supply is found to he not so simpk? as the 
law of demand. Jt woukl only be so if the seller had simply 
to ('ompare the relative advantages of excdxanging his com- 
modity and of retaining it for his own use, without any further 
ntference to the conditions of, or the motive's for, production. 
Jn most commodities, however, the determining influence i.s 
not the comparative utility of ('onsurnption by the owner 
on the one hand or of the consumption of something else 
obtained by exchange on the othcT, but it is rather a comparison 
of the trouble of producing with the advantage of selling the 
article when produced. Of course, if we are considering finished 
products in any market the case? is more simple ; but even here 
the question of the relative advantages of present sale and 
reservation for a futun; market ov distant place must be deter- 
mined, and then the element of cost of profiuction will again be 
brought back. The Jaw of supply may be developed on lines 
corresponding to the law of demand, and we may construct 
supply schedules on curves indicating the r(dation.s between 
the ^ang(^ of prices and the quantities offered at tho.se prices. 

Before considering the relation of cost of production to 
supply, it will be convenient to combine the laws of supply 
and demand, taking the former in its simplest aspect, and 
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to state the general law of supply and demand as governing 
value. Excluding the simple case of iiie barter of two com- 
modities of which the rate of exchange will be determined 
as explained above in references to marginal utility, and meaning 
by demand the quantity demanded in a market at a certain 
pric(;, and by supply the quantity there and then offered at a 
certain price, the general law may be stated thus; In any 
Equation article will be so adjusted 

between tliat the quantity demanded will exactly equal the 
demana quantity offered at that price. The force by which the 
adjustment is made is, in general, competition. Thus, 
auppiy. above the point indicat(?d by the law, 

there would be a lessened demand, and the competition of 
sellers would tend to lower the price. Conversely, if the price 
were lower the competition caused by the increased demand 
would lend to raise it. The law as thus stated corresponds 
to what Mill calls the equation between demand and supply. 
He was induced to adopt this phrase in place of the more popular 
expression, the ratio of demand to supply, on the ground of its 
greater accuracy. And, if the term ratio is to be taken strictly, 
no doubt Mill’s criticism is perfectly just. At llie same time 
the equation must be stated very carefully to avoid falling 
into the truism suggested by (‘airncs, namely, that in any 
market the quantity bought at any price is equal to the quantity 
sold at that price. 'Hie point is that in accordance with the 
general principles of supply and demand the quantities offered 
and demanded vary with the price. And. however inaccurate 
the literal use of tla? term ratio may be, it has the advantage 
of suggesting a change of price according to changes in demand 
and supply. 'I’he equilibrium between demand ami supply was 
illustrated by Cournot by the intersection of the demand and 
supply curves, and for purposes of theory this mathematical 
method offers great advantages. 

It may be useful at this j)oint to consider the ])rinciplcs by 
which monopoly values arc regulated. The simplest case is 
Mono- one individual possesses the whole stock, and 

pofy the cost of production is so small that it may I)e 
yaluea, ncgl(x:ted. lake the case, for example, of .some 
natural well having a unique chara(‘tcr for tlu? rniiKTal waUs's 
it supplies. The monopolist will, in the first place, have lo 
discover the law of demand for his article. If he fixes a very 
hiph pri(’e, he may only occasionally sell a pint to a king or a 
millionaire ; whilst, if he fixes a very low price, he may sell 
to every peasant and 3Tt get a ^'ery poor return. He will, 
in fact, iiave lo work out a prol)l(‘m in mathematics, and must 
so adjust his price that the quantity sold multiplied by the 
price per unit will be a maximum. I’lie same kind of difl'icully 
is found in the case in which the expenses of production, although 
considerable, are practically fixed or only increase slightly in 
proportion to the quantity furnished. The minimum price 
will be given by the (expenses of production, whilst the actual 
price will tend to be such as to yield the maximum profit. 

'J ake, for example, the case ot a steamer which has a practic^al 
monopoly and is not controlled by government. The owner 
will not send out the steamer at all unless the passengers and 
cargo pay the expenses ; but, if there is a great demand, he 
will raise tlic price so as to secure a maximum profit. In general, 
however, any increase in the quantity of the article produced 
(or the service rendered) will be accompanied by an increase 
in the necessary outlays, and this increase may be greater or 
less per unit. In these cases the calculation of the maximum 
profit is a matter of great difficulty. Take, for example, the 
case of a railway which has a monopoly in a certain tract of 
country. The rnanager may aim at keeping down expenses 
and charging high rates, being contented with a moderate 
traffic; or he may lower his charges and incur additional 
expense to increase the gross income. It is worthy of remark 
that in many cases the monopolist has a choice of two methods 
which give practically equally good results, one starting with 
low and the other with high prices. But it is clear that the 
mass of the general public or the great body of consumers 
have an interest in low prices being adopted, whilst, on the 


other hand, the tendency is usually for the monopolist to charge 
higher prices than are really profitable in a maximum degree. 
The simplicity of the method of high prices is always attractive 
and often deceptive. Accordingly, even on these very general 
grounds, the interference of government with monopolies may 
sometimes be defended as being in the interests of the public 
and not against the interests of the monopolists. The case 
of the parliamentary third-class tickets furnishes an instructive 
exarnpli;. At first the railways made their parliamentary 
trains as slow and inconvenient as possible, whereas now there 
is hardly a train which docs not carry passengers at parlia- 
mentary rates without compulsion. As a rule, however, in 
modern commercial countries legal monopolies are compete 
an exception. Any one, for example, can prosecute tioa 
any trade or manufacture if he can provide the re- 
quisitc skill, labour and capita] ; and even as regards land 
— at any rate in the greater [)art of England and Scotland — 
there is from the point of view of cultivation no real monopoly. 
But although legal monopolies (apart from patents and the 
like) arc not general, and in most countries the law is adverse 
to the creation of monopolies/ as a matter of fact in modern 
times there has been an increasing tendency to the amalgama- 
tion of businesses ol all kinds into large combinations (trusts, 
kartells, &c.), which have the power of monopolies. In the 
same way in th(^ relation of labour and capital the method 
(»f collective bargaining partakes of the character of monopoly. 
'I'hcre may be buyers" as well as sellers’ monopoly, and capitalistic 
combinations operate by this method in dealing with the 
production of raw material or other requisites and also with 
labour. 

The theory of monopolies being a case of the determination 
of maxima is essentially mathematical, and many of the 
j>robleins, especially as regards the incidence of taxes and the 
benefits of the public acquisition of “ natural ” monopolies, 
can only be fully c.xplained mathematically as by Marshall. 
In recent years great attention has been given to the realistic 
study of jnonopolies (J. W. Jenk.s, H. W. Macrosty, &c. ; sec^ 
Trusts). When competition arises, and is effective, exceptional 
profit cea.scs, and thus a new principle for determining values 
comes into play. If the producer of any article is obtaining 
more than the usual rate of profit, he at onc(‘ provokes com- 
petition, and thus even the dread of this possible competition 
may keep down prices. This is often expressed by saying that 
the potential supply affects prices almost as much as the actual 
suj)ply. It thus becomes obvious that, as regards freely pro- 
duced commodities the production of which may be extended 
indefinitely at the same or at a decreasing cost, the value tends 
to conform to the minimum cost of production, and that any 
other value k consequently unstable. It will l)e observed, 
however, that cost of production only determines values by 
operating through the actual or potential supply, and thus 
that the law of demand and supply is fundamental. Once 
a tiling is made, the actual cost of production has no influence 
on its value, except as indicating the conditions of future 
possible supply. 

At this point it becomes necessary to analyse and explain 
the nature of cost of production. In the last resort it will 
be found that nothing can be produced without coatot 
labour, and in a modern society capital must be produce 
added. Thus the component elements of production 
are labour and capital acting by natural forces upon raw' 
material. But, since both the forces and the produce of nature 
require labour and capital for their exploitation, the elements 
that must be considered primary and fundamental in the case 
of commodities that can be indefinitely increased are labour 
and capital. Capital, again, is itself a product of labour, and 
it is also wealth set aside by the owner for future use instead 

' The general theory of monopolies w’as admirably treated by the 
French mathematician and economist Cournot, Rrdierches sur Ics 
pri wipes mathtmatiques de la thhric des richesses (1838), and as far 
as possible writhont mathematics in the Revue sommatte des doctrines 
iconomiques ( 1 877 ). 
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of for present consumption. Accordingly, in order that a 
thing may be continuously produced, labour must obtain 
a sufficient reward for toil, and capital a sufficient reward for 
“ abstinence or ** waiting,” or for preservation and accumula* 
tion of wealth. Thus the ultimate elements in the real cost 
of production are the toil and trouble and irksomeness of labour 
and of saving. But this toil and trouble will not be submitted 
to unless in any particular case the fair reward of industrial 
competition is forthcoming. However much pleasure a pood 
workman may take in his w^ork or a prudent man in his savings, 
in the industrial world as at present constituted both labour 
and capital will be attracted towards the point of highest 
reward (compare Wages) ; and, accordingly, it is a necessary 
condition of the production of any article that the price obtained 
will yield the a\'erage rate of wages and profit obtainable for 
that species of work. Now these rates of wag(?s and profit 
Bxpenm t)e expressed in terms of money, and may be desig- 
o/pro- nated, following Marshall, the expenses of production 
ductlou, distinguished from the real cost. The real cost of 
production would on analysis consist of a confused unwork- 
able mass of “ efforts and abstinences,” or '' disutilities,” and 
the relation of these mental strains to their material rewards 
is the problem of wages and profits. But for the purpose of 
relative valutas it is not necessary to push the analysis so far ; 
and thus, if we regard the capitaJist as the producer, we may 
look on the elements of production as consisting of wages 
and profits. And this is quite in accordance with customary 
thought and language : c\’ery one who asks for the details 
of the cost of a thing expects to have a statement of the wages 
and profits directly involved, and of the material, which again 
directly involv(?s wages and profits. So far, then, as freely 
produced commodities are concerned, the general law is that 
they tend to sell at such a price as will yield on the average the 
ordinar)’ rate of wages and profits wliicli by industrial com- 
petition the occupation can command. It is at this point 
wajrcB difficulty emerges as to the precise nature 

add of the connexion between the prices of commodities 
vatuea, money wagcjs and profits of producers. Are 

we to consider that the former are determined by the latter, 
or the latter by the former ? If, for example, commodity 
A sfrlls for twice as much tis commodity B, are we to .say that 
this is because wages are higher in the former case, or are the 
wages higher because the price is higher ? The answer to this 
question is given in the theory of Wages (q.v,). It is sufficient 
to state here that, in discussing relative values, we may assume 
that industrial competition has established certain relative 
rates of wages and profits in various employments, and that 
any prices of articles which yielded more than these rates, whilst 
in other cases no corresponding ri.se took place, would be un- 
stable. Thus, in discussing the normal values of freely pro- 
duced commodities, we have to consider the quantity of labour 
and the rates of wages and the quantity of capital and the rate 
of profits, the normal rates of these wages and profits being 
given. 

The use of the term ‘‘ normal ” requires some explanation. 
The word norma properly refers to the square used by masons 
and carpenters, &c., and thus a thing may be said to 
vatue, normal position when no change will be made : 

that is to .say, the normal position is the .stable position, 
or it is the position to which the workman will try to adjust his 
work. And, similarly, by the use of normal as applied to wages 
and profits, we mean the stable rate or the rate towards which 
they are attracted. It is thus quite possible that the normal 
rate may differ from the average rate or the rate obtained over 
a term of years. For it may easily happen that as regards 
wages, for example, a high rate for a short period may lead to 
such an increase in that kind of production that for a much 
longer period the rate will fall below the normal. The normal 
rate seems to refer to the actual conditions of industry, the rate 
which can be obtained for a given amount of exertion, taking 
the average of emplo>Tnents at the time, rather than to the par- 
ticular rate obtained for some class of work over a period of years. 


With these explanations the proposition holds good that the 
normal values of freely produced commodities tend to be equal 
to their cost, or rather expenses, of production, and any price 
which yields a greater or less return to labour and capital is 
unstable. 

Marshall {Principles of Economics , bk. v. 5th ed., 1907) has 
treated very fully the subject of normal vaiue.s and the relations 
of normal and market N alues from the side of theory ; but the 
nature and importance of the distinction is perhaps best realized 
if we compare the normal relative values of important com- 
modities over a peritxi of centuries, as was done by Adam Smith 
and in the monumental work by Thorold Rogers "on the History 
of Agriculture and Prices, At tliis stage in the analysis the 
difficulty must be met that even in a position of stable ecjui- 
librium, i,e, when the normal demand is just satisfied by the 
normal supply, the different portions of the aggregate supply 
may be produced at. different costs according to differences 
in the natural environment or in the availability of different 
factors of production. In dealing with this difficulty the modern 
conception of tnarpnal cost is of importance. If a commodity 
is produced at a uniform cost per unit whatever the amount, 
then the normal value depends simpl}’ on this uniform or normal 
cost ; any temporary divcTgcnce in market prices will lead to 
a contraction or incTea, e in the supply until the exceptional 
gains or losses are got rid of. It may happen, however, that 
portions of the supply can be obtainecl at different costs, and in 
this case the normal value is determined by the iDst at the 
margin. It is this marginal cost which just gives the rates of 
remuneration to labour and capital which suflice to keep up 
the continuous supply of the requisite factors of production. 
If a commodity is prodlK'ed according to tlie law of diminishing 
return^ or, what is the same thing, if the supply can only be 
incr(?ast‘d aftiT a certain point at an increasing <'ost per unit, 
then the marginal portion just pays its expenses and the previous 
portions yield a differential remuneration whicli cimstitutes 
economic rent, If the conditions of differene.e in cost arc 
natural and |)ernuinent we have the case of pure ecumomic rent 
(see below), l.)ut if the factors of production in response to the 
stimulu.s of extra rernuncTation can l.)e increased or improved 
the extra rales of r(;nuir)eration tend to disappear with the 
incrcu.se in supply of the more advantageous factors, and instead 
of pure ecfmomic rent have various spec'ies of r/waif-rents. 
“ Even the rent of land is s(!en not as a thing by itself but us the 
leading species of a large genus ; though indeed it has peciuliari- 
lies of its own which are of vital importance from the point of 
view of theory us well as of practice ” (Marshall). Marshall lias 
given special attention to the development of this application 
of the principle of continuity, of which (burnot was the first 
writer to realize the significance. 

If a commodity is produced according to the law of increasing 
return (or diminishing cost per unit as tiie quantity is increa.sed) 
the solution of the problem of normal value jiresents peculiar 
difficulties which cannot be treated in a preliminary survey, 
Two results, howaver, of practi(*al importance may be noted. 
In the first, under increasing return the first established business 
can be expanded more easily than it is possible to start a new 
concern, and if new competing concerns are started there are 
obvious advantages in amalgamation, .so that we arrive at the 
modern generalization that the natural tendency of increasing 
return production is to monopoly. This again gives the chief 
economic justification for ” trusts ” ; it lieing said that through 
the adoption of various external and internal economies they 
more than neutralize tlio higher prices of monopoly. 

The other result of importanct. rs that under competition 
the less advantageous methods of production tend to be extruded 
and the law of increasing return gives way to that of cemstant 
return, For further consideration of these difficulties the 
reader may refer to the analysis by Marshall (Principles of 
Economics^ bk. v. ch. xi.). The economic analysis of cost of 
production (or if we take the money measures of the 
various elements involved, expenses of production) involves a 
reference to the other great departments of economics, namely, 
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production and distribution ; and it is necessary to take account 
of the interconnexion and mutual dependence of these depart- 
ments and that of exchange, in which the idea of value is pre- 
dominant. In the last resort production will not be carried on 
unless labour and capital receive a sufficient reward and the 
sufficient reward is the normal value of the factors of production. 
But when we arc comparing the relative values of commodities 
and are seeking to explain, for example, how it is that for long 
periods of time these relative values are stable, or conform 
to some regular law, we have to break up the elements of value 
into the constituents of the expenses of the various factors of I 
production. This leads up to the analysis of cost (or expenses) 
of production as dependent on the amounts and qualities of the 
labour and capital required. 

If all commodities were produced directly by the expenditure 
of labour, and in such a way that capital need not be considered, 
BhmeatM simple natural state of society taken by 

ofex» * Ricardo, then the only element to consider in value 
peamot would be the quantity of labour. And in a so(.‘iety 
protfircr- of a more developed character, in which wages are 
* paid, if we consider that the rate of wages is uniform, 

and that profits may be disregarded in comparison with wages, 
the quantity of labour is the most important consideration, 
and a fall in the relative value of any article can only take 
place through some economy of labour. But, as wc approach 
more nearly to the ac'tual constitution of modern industrial 
societies, we find serious differences in the rates of wages in 
different employments, the use of fixed capital becomes of 
greater importan(!e, and in some cases the lapse of time neces- 
sary for the completion of the commodity is considerable. 
Thus interest and profits, as well as the dilTercntial rates of 
wages, have to be taken into account just as much as the quantity 
of labour, and it is g(*nerally convenient to ('onsidcr also the 
(jstablished differences in various returns to capital under 
different conditions (risk, irregularity, &c.). Indirectly, of 
course, situte all capital in the ordinary sense is the result of 
labour, the quantity of labour is always of primary importance ; 
but, in considering the proximate causes of rtdative values, it 
is best to consider capital and labour as independent factors. 

It follows, then, that, in order to compare the relative values 
of two commodities, A and B, freely prodiu'ed in a modern 
industrial society, we must take into account, first of all, the 
relative wages and relative profits, and the relative amounts 
of labour and capital employed. If the producers of A are 
skilled workmen, and if the return to the capital is uncertain, 
whilst in the ca.se of B the labour is unskilled and profit steady, 
then the value of A will be higher than that of B, supposing 
each produced by the same amount of capital and the same 
quantity of labour. Obviously, too, any (’hange in the relative 
wages and profits will affect the relative values. If the com- 
modities considered are not capable of division into similar 
parts (such as yards of cloth or silk), but must be considered in 
their entirety (f.g. ships and houses), then we must take into 
account also the different quantities of labour and capital re- 
quired for their completion, a.s well as the relative rate.** of 
wages and profits. As regards changes of value in this case, 
it will be observed that, if the proportions are different in 
which labour and capital are employed in the production of 
two commodities, then any ('hange in the general rates of wages 
and profits will affect relati>'e values. By making various 
suppositions as to changes in the different elements of the 
expenses of production, a great many cases may be obtained, 
as is done, for example, by Mill (PoL Econ, bk. iii. ch. iv.). 

All the cases enumerated and others may, however, be deduced 
from a general formula. Let represent the total expenses of 
production of commodity A. Let Qi quantity | 

tomuia capital employed, and let fj be the rate of w'ear 

torex. and tear per annum, so that the loss is Qi/rj. Let P, 
penan 0/ be the rate of profits per cent, per annum which must 
7 /cw be obtained on the whole capital . Let Q., be the number 
of labourers, and w., the rate of wages per annum. Let 
ti represent the time taken for production reckoned in years 


{ti may be less than unity, thus t^/Qo would be weeks). Then 
the total expenses of production are 

This simply means that the commodity must return in the 
normal case profits on the fixed capital with repair of waste, and 
also the wages expended (the amount depending on the number 
of labourers and the rate of wages), with profit on the circulating 
capital over all the time necessary to complete production. In 
some cases, it may be oteerved, it would be necessary to take / 
differently for the fixed capital and the labour or circulating 
capital. Then, in a similar way Eg, the expenses (jf production 
of B, may be expressed : 



Thus the relative values of A and B will be found by comparing 
the aggregate of these several elements expressed on the right- 
hand sides of the equations. It will now be evident cbaagaa 
on what a number of variable elements' relative values la «- 
must depend, even when we consider that the com- 
modities can be indefinitely increased by the proper ''*^"®** 
expenditure of capital and employment of labour. With 
the progress of invention and the development of industrial 
competition, constant changes arc taking place in the various 
elements, and in the somewhat complicated formula given 
certain practical elements have been eliminated. Even if we 
suppo.se, for the sake of simplicity, that P| and are equal, 
as also and and and — that is, if we suppose a uniform 
rate of wages and profits, and the same amount of lime required 
— still any change in these general rates will affect relative values, 
owing to the different proportions in which fixed and circulating 
capital may be employed in the two cases. 'Fhus, for example, 
wc arrive at MilFs .statement : All commodities in the produc- 
tion of which machinery bears a large part, especially if the 
machinery is very durable, are low(?red in their relative value 
when profits fall.” And it will be found on trial that by making 
various suppositions as to the identity of certain of the elements, 
or as to their disappearance, many other caus(fs of changes in 
relative values may be deduced. Iwo important practical 
conclusions of a general character may be drawn from this 
analysis, (i ) Relative values are liable to constant disturbances, 
and accordingly, since relative prices tend to be adjusted to 
relative values, relative prices must be constantl)' changing. 
(2) It is extremely difficult to measure changes in the value of the 
monetary standard, or movements in the general level of prices, 
or variations in the purchasing power of money incomes. 

These difficulties arc further increased by the importance 
of the group of commodities which can only be increased (the 
arts of production remaining the same) at an increasing 
cost, and which are placed by Mill under a third law of 
value. The most important examples of this law are 
agricultural and mining produce. In order to make the principles 
on which this law depends clear and intelligible, it is necessary 
to proceed at first by the abstract method. As.sume then that 
there is an isolated country and that its agricultural produce 
consists of corn. Then at any given stage of the growth of wealth 
and population the amount of com may be increased (the art of 
agriculture remaining stationary) either by taking into cultiva- 
tion inferior lands or else by cultivating with greater care and 
expense the lands already in cultivation. But in either case 
what is known as the law of diminishing return would come into 
play, and the additional supply could only be obtained at an 
additional cost. It may be assumed that at any .stage of develop- 
ment the cultivation would be carried to such a point as to give 
I just the ordinary' return to capital on the last “ dose ” of capital 
expended. Further it cannot be carried, for no farmer will work 
at a continuous loss; and competition will ensure that it is 
carried so far, for, if this last application of capital yields ordinary 
profit, the former “ doses ” must yield more, that is to sa\', rent 
as wcU as profit. It thus becomes manifest that, under the con- 
ditions supposed, the extent to which “ the margin of cultivation*’ 
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will extend depends upon the price of the produce, and in the 
normal case — The price must be equal to the expenses of 
production of that part which is produced under the most un- 
kvourablo circumstances. This then is the third law of value, 
from which the economic theory of rent is an immediate 
deduction. For, if the last dose obtains just a sufficient return, 
the former doses must yield more, and the sum of these extra 
profits is rent. It thus appears, also, that rent depends upon 
price and not price upon rent. 

The pure theory of rent is arrived at by makinj^ certain 
hypotheses and abstractions, and accordingly it must not be 
Oumlltl^ particular practical cases without further 

cUtlotts consideration. 'I’he theory certainly indicates the 
ofpure effect of very important causes, but requires in 
theory practice a certain amount of qualification. (1) The 
® essence? of the theory is that the return to each dose of 

capital applied can be s(?parat(?d, and that the application of 
capital will cease when the hist dose yields only ordinary profits ; 
and no doubt it is roughly true to say that a farmer will discover 
on trial at what point he should cease applying capital, and that 
this will depend upon the price of the produce. At the same 
time, how'cver, it is quite possible that a farmcT who owns the 
land which he tills may find it advantageous to carry cultivation 
to a further pitch than if he only rented his land. For he will 
apply his own labour and capital at a less return on his own land. 
There can be little doubt that very many important improve- 
ments made by landowners have yielded less than the ordinary 
rate of profit, just as peasant proprietors obtain a poor return by 
way of wages for their own laliour. A landown(T cultivating 
his own land has the whole margin of economic rent to fall back 
upon, but a farmer has to pay his rent as a first charge. Thus 
it is possible, provided always that the land is cultivat(;d in both 
ca.scs with the .same skill, tiiat food would be cheaper if all the 
land were culti\atc‘d by the owner and not by tenants farming 
for a profit, and thus the fact that many Amc?rican farm(?r.s pay 
no rent may ac'count partially for the lower prices at which they 
sell their corn. (2) Again, the pure theory takes no account 
(if th(‘ siz(' of the portions into which the land is divided, nor of 
the kind of crops which are grown. But, wlien most of the land 
of a country is rented, both of these factors have to be consid(ired, 
and it may be more convenient to the landowner to let the land 
with certain restrictions, which again indirectly operate on the 
price. (3) It has been well observed by Passy ^ thit the 
principal effect of various land laws is to increase or diminish 
the amount of the gros.s produce', which in Ricardian phrasc?- 
ology would mean to extend or contract the margin of cultiva- 
tion. It thus appears tliai it is not always true to say that the 
payment of rent makes no real difference to the general public, 
and that it is simply a necessary method of equalizing farmers’ 
profits. At the same time, however, with the necessary qualifica- 
tions, there is no doubt that price (Ictermines rent, and not rent 
price, especially when prices are affected by foreign competition. 
In Great Britain a striking example has been afforded both 
of the abandonment of inferior lands (the contraction of the 
margin) and oi a heavy fall in rent under the influence of falling 
prices. 

The hypothetical history implied in Ricardo’s theory as to 
the effects of the progress of society upon the value of agri- 
ProgroM cuitur^ produce also requires some criticism, such as 
Mmi that given by the historian of agriculture and prices, 
Thorold Rogers. I'he theory assumes that in the first 
place population increases, and thus there is a greater 
demand for food, and that therefore the margin of cultiva- 
tion extends and the price rises, and rent rises also. Bui, 
as Rogers observes, history shows that agricultural improve- 
ments of all kinds have first of all increased the amount of 
food, and thus allowed of an increase in population. It is 
worth noticing that in our own times an increasing population 
in rural districts (e*g. the Highlands of Scotland and the west of 
Ireland) may indirectly tend to lower or destroy rents through 
minute subdivision. Ricardo’s theory, however, accounts very 
> SysUmes de culture en France, 


I well for the rise in the ground-rents of towns and cities, and it 
; is there far more than in the rural districts that the unearned 
increment is to be found. 

The value of mining produce is determined generally in the 
same way as that of agricultural product' ; but similar qualifica- 
tions must be introduced. 'I’he tlieory is that both value ot 
extensively and intensively the produe.e of mines is mlalug 
subject to the law of diminishing return, that the 
margin recedes as the price falls and (‘xtends as it rise.s, 
and that thus the priee is determined by the most costly 
portion which it just pays to liring to market. The principal 
point to observe is that mines are gnulually quite exhausted. 
In general the produce of mines is, like tliut of land, consumed 
in a comparativTly short time, and thus the value is subject to 
fluctuations ac(!ording to the conditions of tlu? annual demand 
and supply. 

I'he peculiar durability of the pri?cioiis metals, however, 
makes them in this respect differ widely from most mining 
produce. It is of course undeniabh* that; (supposing 
coinage free) the value of standard coins will In? e(|ual 
to the value of the .same amount of bullion, and, con- 
versely, that the bullion will be t‘(|ual in valut? to the same 
amount of coins. The older economists argued that the piTcioiis 
metals had their valiu? determini‘d by their cost of production 
iindtjr the most unlavourablt? circumstanci's, and thiai argued 
that in (consequence the value of money (or coins) tended to he 
govTrned by the cost of firoduction of bullion. If, liowevtT, it 
is remembered that the annual jiroduction does not probably 
amount to 2 of the quantity in I lie hands of man, that cost 
of production can only opt'ratc Lbrough actual or potential 
supply, and that in tlie case of money the increase? must lie 
real to affe(ct prices, it will be readily s(?en tliat the value of 
bullion is determined by the g(?mTal level of prices (or the value 
of montcy), and not that the value of monc'y (l(‘p(?n(ls upon the 
value of the bullion. At tlu? sanu? time, however, it is tnu? that, 
if prices b(?(;oni(? v(Ty higli,— in other words, if the value of 
money, and thus of iuillion, b(?comes very low, -th(?n a check 
is placed upon production from tlu? mines, and, convers(*ly, with 
falling pri(?(?s or u ri.s(j in tlu? value of tlu? pre(?ious metals mining 
lor them is extended and encouraged. Ihit tlu? (liff(?n?n(?e in 
tlu! annual supply due to this innuenc(j will be small under 
pre.sent or similar conditions. On tlu? whole, this cast? of th(j 
pr(?cious m(?tals furnishes perhaps tlu; i)(?st example of the way 
in which the (cost of jiroduclion can only a(?t through the law of 
supply and demand. 

There is one other part of the general theory of value which 
requires .some notice. Sonu? articl(*s can only he produced in 
conjunction with oth(?rs (c.g. hides and b(;ef , wool and ^ 
mutton), and some modification of the theory governing 
needed to suit this case. The law deduced is that — value ot 
'Fhc sum of the values must be etjual to the joint 
penscs of production, and the relative valu(?s inter ** 

are determined by demand and supjily. Thus the Australian 
.sheep-farmer.s will extend their sheep-farms .so long as for wool 
and mutton together they obtain a fair profit, but the amount 
contributed by each portion will be determined by the relative 
demand. It is interesting to observe that in the progress of 
society the value of the meat has risen as c()rnpared with that 
of the hides and the wool. 'I’hc same principle determinc.s 
the kind of produce whicli will be rai.scd from land, though 
the application is rather mon; difficult owing to rotation of 
crops, &c. 

Much discussion has taken place recently on the question 
v/hether a distinct theory of international values is r<.*quired. 
In the limits assigned to this article it is only possible Theory 
to indicate the principal points in dispute. The otintar^ 
** orthodox ” theory, as held by Ricardo, Mill and national 
Caimes, has been attacked by Cournot, Sidgwick and 
others, and has been re-stated with admirable clearness and 
much original power by C. F. Bastable.* The best way to 
answer the question seems to be to make clear the assumptions 
• Theory of International Trade. 

xxvn. 28 a 
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on which the values of commodities produced within any 
** nation an; determined, and then to consider whether any 
change must be made when wc bring in other nations. We are 
at once met with the difficulty, Wlrnt is a “ nation ? The 
orthodox answer appears to be that witliin any nation (for 
which the term “ economic area ** might perhaps be advantage- 
ously substituted) there is effective industrial and commercial 
competition. This appears to imply no more than is contained 
in the principle noticed above, that relative values tend to be 
equal to the normal expenses of production (commemd com- 
petition), and that the expenses tend to be proportioned to the 
real cost {industrial competition). The question then arises, 
Cam- 1^0 these conditions not exist in international trade ? 
pMntiv§ The answer appears to be, first, tliat commercial com- 
petition certainly holds good ; for as soon as a trade 
is established tlie commodities will sell at the same prices 
in both countries (allowance being made for cost of carriage). 
It would plainly be absurd to say that the value of Manchester 
goods is determined by their expenses of production if they are 
consumed in England, but by something else if they arc sent to 
India. If then there is any difference between domestic and 
international values, it must arise owing to the absence of 
effective industrial competition ; that is to say, in the same 
country (or economic area) the real cost determines the expenses 
of production on account of the supposed perfect mobility of 
labour and capital, but between different economic areas these 
agents of production do not pass with sufficient readiness to 
.secure a similar correspondence. It thus follows that a country 
may import articles which it could produce at less real cost, 
provided that it pays for these imports with exports which co.st 
even less. A very striking example of this doctrine of com para- 
five costf as it is termed, was furnish(‘d by Victoria after the great 
gold discoveries. All kinds of produce were imported and paid 
lor with gold, because thiTc was less real cost involved in ob- 
taining tlie gold to pay for imports than in making the articles. 
According to this theory every country will devote its labour 
and capital to its most productive uses ; and. if by some new 
imports a domestic industry is checked or aboli.slied, it is argued 
that the labour and capital will be devoted to increasing the 
exports so ns to pay lor the new imports. It must clearly be 
assumed as axiomatic that in the absence of loans, tributes, &c.. 
imports can in the long run only he paid for by export s, and also 
that those articles will be exported which can be produced at 
the least comparative real cost. 'Phis tlieory then may be held 
to explain in a satisfactory manner th(‘ origin and development 
of international trade ; but the question of values is still un- 
R0cip~ determined, Consistently with exports paying for 
rocMi imports many different rates of exchange are possible, 
dempad» particular rate actually adopted is said to 

depend entirely on reciprocal demand. And in an extreme 
case, in which new countries trade solely in articles of 
which each has a monopoly, this answer would seem to be 
correct ; but, when we consider that under present conditions 
trading countries have many articles in common, and that a 
slight margin of profit suffices to expand or diminish an export 
trade, this answer seem.s too vague and unreal, In general 
P^ftipa it is clear that the rate will be determined independ- 
cntly of the foreign trade, or at least that the foreign 
ixiide is only one factor to be considered. If tbe 
rate of profit falls, a trade which before was impossible 
becomes possible. The opinion may be hazarded that the 
best way of explaining the general theory of international 
values would be to start with the foreign exchanges ; but such 
an investigation is too technical and difficult for this place (see 
Exchange). 

Seo ]. S. Nicholson's Principles of Political Economy, vol. ii. 
hook iii. ch. 25-28. for the development of this line of criticism of 
the Ricardian theory ; and C. V. Ikistablc’s Theory of International 
Trade (Appendix) for reply to this and other criticisms. (J. S. N.) 

VALVE (Lat. valva, a leaf of a double or folding door, allied 
to volvere, to roll, as of a door on its hinges), a term applied 
to many mechanical appliances, devices or natural features, 
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which control, by opening and shutting, the flow of air, liquids, 
vapour, gas, &c., through a passage, tube, pipe or other vessel. 

VALVES, or Pistons (Fr. pistons , cylindres \ Ger. V entile ) 
Ital. f>istoni), in music, mechanical contrivances applied to 
wind instruments in order to establish a connexion between 
the main tubing and certain .supplementary lengths required 
for the purpose of lowering the pitch. Various devices have 
been tried from the days of ancient Greece and Rome to produce 
this effect, the earliest being the additional tubes (TrAuymt oSot) 
inserted into the lateral holes of the aulos and tibia in order to 
prolong the bore and deej)en the pitch of each individual hole ; 
these lubes were stopped by the fingers in the same manner 
as the holes. This device enabled the performer to change 
the mode or key in which he was playing, just as did the crooks 
many centuries later. But the resourcefulnc.ss of the ancients 
did not stop there. The tibiae found at Pompeii (see Aulos) 
had .sliding bands of silver, one covering each lateral hole in 
the pipe ; in the band w^ere holes (sometimes one large and one 
small, probably for semitone and tone) corresponding with 
those on the pipe. By turning the band the holes could be 
closed, as by keys when not required. By fixing the 680/' 
in the holes of the bands, the bore was lengthened instantly 
at will, and just as easily shortened again by withdrawing 
them; this method was more effective than the use of the 
crooks, and foreshadowed the valves of eighteen centuries later. 
'J‘he crooks, or coils of tubing inserted between the mouthpiece 
and the main tube in the trumpet and horn, and between the 
slide and the bell joint in the trombone, formed a step in this 
direction. 

Although the same principle underlies all these methods, i.f. 
the lengthening of the main column of air by the addition of 
other lengths of tubing, the valve its(‘lf constitutes a radical 
difference, for, ihe adjustment of crooks demanding time and 
the use of both hands , they could only be effective for the purposes 
of changing the key and of rendering a multiplicity of instru- 
ments unnecessary. The action of the valve being as instan- 
luneous as that of the key, the instrument to which it was 
applied was at once placed on a different basis ; it became a 
chromatic instrument capable of the most delicate modulations 
from key to key. 'Ihe slide had already acci^mplishcd this 
de.sirable result, but as its application was limited to instal- 
ments of which the greater part of the bore was cylindrical, i.e. 
the trumpet and trombone, its influence on concerted musical 
composition could not be far-reaching. In fact it is doubtful 
whether the chromatic possibilities of the slide were fully 
realized until the end of the 18th century, when key mechanism 
having made some adA'ance, it was being applied successfully 
to the transverse flute and to the clarinet and oboe families. 
In t;6o Kdlbel, a Bohemian horn-pla>Tr engaged in the St 
Petersburg Imperial Orchestra, turned his attention to this 
methcnl of extending the compass of brass instruments. His 
experiments, followed up by Anton Weidinger of Vienna at 
the beginning of the 19th century, produced a trumpet with 
five keys and a complete chromatic compass. Halliday followed 
with the keyed bugle in 1810. Halary applied the principle 
of the keyed bugle to the bass horn in 1817, and produced the 
ophicleide—an ideal chromatic bass as far as technical pos.si- 
bilities Avere concerned. The horn had become a chromatic 
instrument through Hampel’s discovery of bouche sounds, but 
the defects in intonation and timbre stiil remained. 

Such were the conditions prcA^ailing among the wind instru- 
ments of the orchestra when the successful application of the 
valve to brass wind instruments by Heinrich Stolzel of Silesia 
caused an instantaneous revolution among makers of wind 
instruments. Further efforts to perfect the key system as 
applied to the brass wdnd were abandoned in favour of valves. 
The short space of tAvo decades ^^dtnessed the rise of the Fliigcl- 
homs, the tubas, the saxhorns and the comet-a-pistons ; the 
trombone, French horn and trumpet having led the van. 

Sound i.s protiuced on brass wind instruments by overblowing 
the members of the harmonic series (see Horn). The harmonic 
scries itself is invariable, Avhether obtained from a string or a column 
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of air ; the structural features of the instrumeut determine whicli 
members of the series it is able to produce. 


Harmonic Series in C 
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Although the valves of brass wind instruments var>' in form anil 
dclaU according to the makers, the general principles gov'crning 
their action is the same for all types. The piston placed on some 
branch of the main tube must be so constructed that on being de- 
pressed it closes the natural wind ways through the main bore and 
opens others into the additional piston length. The piston seated 
on a spring instantly regains its normal position when the finger 
is removed. After the actual shape and construction of the valve 
and its box had been successfully evolved, it was the boring and 
disposition of the windwavs which engaged the attention of makers, 
whose object was to avoid complexity aud sharp angles and turns in 
the tubing. The pitch of all tulies is determined by the length of 
the column of air set in vibration therein. Any variation in the 
length of this column of air produces a ])ropo^ional variation in 
tile pitch of the instrument. When the piston is depressed, there- 
fore. a partition wall is removed and the column of air within the 
additional length of tubing ro]>rcscnting a definite intcr\'al is added 
to the main column, so that tlie length of the .sound wave is pro- 
portionnllv increasccl whether th<j column is vibrating as a whole 
(when it give.s the fundamental or first note of the scries) or whether 
it has been induced to divide into equal portions in which sound 
waves of equal length are .simultaneously generated. The numbers 
under the notes of the harmonic .series represent the aliquot parts 
into which the column of air must divide in ordt^r to produce? the 
harmonics. The length of tubing attached to each valve is theie- 
fore calculated on the basis oi llic length of the main column, to 
give for the first piston a lone, for the second a .semitone, for the 
third a tone and a half, and for the fourth two tones. 

Jn order to illustrate the working of tlie pistons, we will take as 
an example the bombardon or bass tuba in Et?. Depressing the 
second pi.ston lowers the pitch of the instrument to D. giving it the 
harmonic .scries jiroper to Ihut key ; tlie third harmonic, whU.li 
on the open tube would be H7, now becomes A ; the fifth harmonic, 
which was G. is n<nv h'J, and .so on. 'J'he first piston on lH*ing d(;- 
pressed similarly transforms the El? bombardon into an instrument in 
Di?, a tone lower; the third piston lowering the pitch i J tones changes 
the key to C. So far the intonation of the note.s proefuced by iiK.'uns 
of the "pistons is as accurate as that of the harmonics. The varia- 
tions in the length of the column of air correspond lo the positions 
of the slide on the trombone, the first position being tliat of the instru- 
m<*ut with all valves in their normal position. Tht; use of the three 
pistons in turn gives tlie second, third and fourth po.sitions. In order 
to obtain a complete chromatic compass there must be seven positions 
or difTc^nmt lengths of tubing available, as on the trombone, »*ach 
having its proper harmonic .series. On valve in.strumcnt.s the three 
othi r positions are olitained by mean.s ol combinations of pi.stoiis ; the 
fifth position consists oi a combination of pistons 2 and 3 (J and 1 J 
tones), which would transyKise our bombardon into the key of Ji] 
the sixth position consists of a combined u.se of pistons i and pro- 
ducing a drop in pi tell of 2 A tones from K7 to B7 . I n the seventh posi 
lion all tliree ])istons come into play simultaiicouBly, lowering the 
pitch tlireii toiie.s. The intonation of the notes obtained in position:* 
5, G, 7 is not so faultless as that of notes from the other positions, for 
the following rea.son : — On the bombardon in El? pi.ston i lowers tlv 
pitch one tone to Dj? ; in the sixth position, wlien pistons i and 3 air 
used simultaneously, the third piston is no longer attacheil to a 
bombardon in E7, on which it would produce the effect of C, but to 
one in Dj?, on which it lowers the pitch to lij? ; it is clear, therefore, 
that the supplementary tubing will not be qnih? long enough to give 
the correct intonation, and that tlie obtained as the 2nd harmonic 
in the sixth position will be a little too sliarj), a defect which the 
performer corrects as best he can with his lip. The exact differences 
m length can be found from the table of ratios given by Victor 
Mahillon in Ln Trompette, son histoire, sa theoric, sa construction 
(Brussels and I«onclon, 1007), p. 38. 

This inherent defect of the valve system was understood and 
explained a few years after the invention of valves by Gottfried 
Weber,* and the record of the successive endeavours of brass instru- 
ment makers to overcome this defect without unduly complicating 
the mechanism or adding greatly to the weight of the instruments 
constitutes tlw history of valve instruments. 

The accredited inventor and patentee of valves applied to musical 
instruments was Heinrich Stdlzel ® of Pleas in Silesia in 1815. The 
credit, however, is really due to Bliimel,* also a Silesian, who sold his 
rights to StGlzel. 


* Carcilia (Mainz, 1835), xvii. 89-^91. 

* See Captain G. B. Bierey in Allg. musik, Zig. (Leipzig, 1815), 
p. 309, and idem for patent 1817, p. 814. 

* Ibid. x8i8, p. 531. 


The first valves made by StdlscJ worked in large souare brass 
boxes and consisted of square blocks of solid brass through whicli the 
windwiiys were bored in the same horizontal plane. A tiumpct 
having two valves of this make is preserved in tlie museum of the 
Brussels Con.servatoire ([No. i^it) in catalogue). In 1825 Stdlzel 
had improved upon this priniitivc valve, making it tubulai* and 
calling it Sihuh-Ventil : its action was lighter and more rapid than 
that of the original valve, t'harle.s Sax of Brussels took up the 
manufuetup' of lliesi' \’alvcs and applu?d them to the cornet with two 
pistons. The scale of instrunu.'iits with only two pistons had .s<5veral 
gaps, and could not be strictly termed chromatic. In order to 
com3>lete the scale, C. .\. M tiller of Mainz constructed a trumpet in 
the early 'thirties which not only had iliiee valves, but also tuning- 
slides for all three, additional lengths of tubing* and key crouk.s, 
lor which corres|)onding pi.ston lengths could be inserted. U’his 
was, therefore, tlie first attempt at compensation, for which tlie 
honour ivS due to Germany. 

The early improvi'inenls iind nuxlilications of Stolztd’s invent ion 
may bt‘ briefly * summed up as follows : • 

In 1824 John Shaw, ol Glussop. invented a system of valve;; 
known as Iriuisverse spring slides, liotli ascending and dcscondiiig, 
/.f. re.-i^K^tively having pistons which cut ott certain IcngUis of 
tubing, th«?n‘by rai.siug the pitch, or pistons adding c(?rtain lengths, 
and lowering the pitch thereby. These transverse slides were 
afterwards improved by Schott in 1830, and bc?came known as the 
\Viener yentil, vvhich had an enormous success on the contincnl of 
Euro])e, and were applied lo all kinds of bras.s in.struiiurnts. In 
1827 Blnmi'l invente«l the rotaiy valve or cyliiuler action known a.s 
Drch or cvlimler Yentil, a system still in use in Germany and Austria, 
and preferred to piston systems by man\'. 

lit 1833 J. G. Moritz (who was associated witli Wieprecht, in- 
ventor of the batyphonc and ba.ss tuba) nnule the large pistons ol 
generous diameter known us Jiryliner Punipen. In 1K35 John Shaw 
patented a variation of the rolury valve, known as patent lever. 
In 1830 P6rinet of Pans invenled the most miKleni form of valve, 
called by Ins namt', similar to the Schub-Ventil and Berliner 
Punqien, but of a diameter between the two. In 1851 and 1852 
Dr J. P. Oates made his eipiilateral valves adopted by Antoine 
Courtois for his cornets; thi‘ .same clover acoustician invented a 
])iston with four straight wiiulways, afterw'ards patented by A. Sax 
I of Paris. 

Various attempts to improve the wiiulways and get rid of angu- 
larities were made by Gustave Besson in 1851, 1854 and 181)5. 
when a system was devised having thii same bore throngluuit tlie 
windways. This decided improvement forms the basts of the present 
system of the same firm. Until now ellorts had mainly been 
clirecled towards tlie improvemeui ol the technical construction 
of valves and wiiulways. 'Pile (ir.sl attempt sou e Miiller’s (which 
appears to have passed iinnotioerl in Fraiu i* ami lingland) lo remedy 
by compensation the inherent d(‘fcct ol tlie v.ilve system when 
pistons are used in combination w'as made in 1850, when Adolphe 
Sax devised a system of six jnslons, out* for ea.ch jiosition, in which 
it was impossilde louse any two jiislons in ('ombination : this system 
was ascending insleail ol (lescending, Gustave Be-ssotPs rrffistrn in 
1856-57 followed, providing a large horizontal pi.ston. which, by con- 
necting other duplicate lengths ol lubiiigfif tlie proper theoretical 
length, gave eiglil independent jioHJtionH. In 1858 G. Besson and 
Girardiii produced the transpositenr, in wliiclj two extra pistons 
when <lepressed automatirally lengthened the slides of the three 
usual pistons to the requirefl length for combination. In 1850 
came the first suggestion for automatic compensation made by 
diaries Mandel in his b(jok on the / nstruwentatum of Military 
Hands, p, 39. It does not appear that he put his suggestion into 
practice or patented it. In this in/;enjoiis system the valves w'trre .so 
constnictefl that when tw'f) or three pistons were used simultaneously 
the lenglli of tubing thrown open was automatically adjusted to the 
correct theoretical length rerpiired. I’he same ingenious principle, 
elaborated and admirably earric-d out in practice, was patented by 
D. J. Blaikley in 1878. The working oi his devic e rlifTers from the 
action of ordinary valves only when the pistons are used in com- 
bination. The exact theoretical length is then obtained by bringing 
into ii.se extra compensating hngtiis of tubing corn^sfioncling to the 
difference between the piston length ff>r a semitone, a lone and 
one and a half tones on the open tube and on tfie tube already 
lengthened by means of one of tiu* other pistons. The value of 
this invention, enhanced by the advantage of leaving the fingering 
unaltered, is more especially appr<?ciated on the large brass instru- 
ments, in which correction of faulty intonation by means of the 
lips is more difficult to accomplish JMlisfactorily than on the smaller 
in.strunients. A similar device was patented in France in 1881 by 
Sudre. 

Victor Mahillon, wlio had been for some years at work on simi- 
lar lines, did not patent bis invention till 188G, when hi.s piston 


* Gottfried Weber, op. cit. ]). 98. 

* Fuller accounts may be derived from Captain C. Ji . Day. Descriptive 
Catalogue of Musical Instruments (London, 1891), pp. 182 seq. ; Victor 
Mahillon, Catalogue descriptif, vol. i. 2nd ed. pp. 282 seq. ; and from 
the pages of the Allg. musik. Ztg. (Leipzig) and Caecilia (Mainz). 
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rigulateur was introduced : this hrst device was not automatic, and 
was shortly afterwards improved and patented as the automatic 
lating pistons, 

A later valuable development in the history of valve systems is the 
enharmonic, invented by Messrs Besson &. Co., in which they have 
perfected and simplified the principle of independent positions tried 
in the registre of the fifties. In the enharmonic valve system each 
position has its independent length of tubing theoretically accurate, 
which comes into play as the valves arc depressed, and there is 
besides a tuning slide for the open notes. 

Finally, there is an improvement in a different direction to be 
chronicled, unconnected with compensation, in Rudall Carte 8l Co.'s 
system (Klussmann's patent) of conical bore throughout, the open 
tube and the valve slides, which by means of ingeniously combined 
joints and slides preserve the tone without lo.s.s of air. This system 
has been applied to all valve instruments, and has been found to 
jiroducc a remarkable improvement in the timbre. (K. S.) 

VALYEVO (sometimes written Valjevo or Valievo), a town 
of western Servia, prettily situated on the river Kolubara, 
in a well-wooded valley, 627 ft. above the sea. Valycvo gives 
its name to the department of which it is the capital. It is 
a garrison town, with streets lighted by electricity, a high-school 
or gymnasium, a prefecture and a court of first instance. 
In the neighbouring Mcdvcriik mountains lead-mining and 
smelting are carried on by an English company ; lead and 
antimony being also worked at Podgora and other places in 
the same department. Besides being the centre of the plum- 
growing and distilling industries, Valyevo has a considerable 
trade in cattle, for which the pastures watered by the Kolubara 
are celebrated. Pop. (1900) about 6800. 

VAMBitRY, ARMIN ), Hungarian Orientali.st and 

traveller, was born of humble parentage at Duna-Szerdahely, a 
village on the island of Shiitt, in the Danube, on the 19th of 
March 1832. He was educated at the village school until the 
age of twelve, and owing to congenital liim(uiess had to walk 
with crutches. At an early age he showed remarkable aptitude 
for acquiring languages, i)Ut sirailcnetl eircum.stane.es compelled 
him to earn his own living. After being for a sliort time ap- 
prentice to a ladies^ tailor, he became tutor to an innkeeper’.s son. 
He nc.xt entered the untergymnasium of St Georgen, and pro- 
ceeded thcncc to Pressburg. Meanwhile he supported him.sclf 
by teaching on a very small scale, l.nit his progres.s w'tis such that 
at sixteen he had a good knowledge? of Hungarian, Latin, French 
and German, and was rapidly acquiring English and the 
Scandinavian languages, and also Russian, Servian and other 
Slavonic tongues. At the age of twenty he l\ad obtained 
.sufficient knowledge of Turkish to lead him to go to C'onslan- 
tinople, where he set up as teacher of Eluropean languages, 
and shortly afterwards became a tutor in the house of Pasha 
Hussein Daim. Under the influence of his friend and instructor, 
the Mollah Ahmed EfTcndi, he became, nominally at least, a 
full Osmanli, and entering the Turkish service, was afterwards 
secretary to Fuad Pasha. After spending six years in Con- 
stantinople, where he published a Turkish-German Dictionary 
and various linguistic works, and where he acquired some 
twenty Oriental languages and dialects, he visited Teheran; 
and then, disguised as a dervish, joined a band of pilgrims 
from Mecca, and spent several months with them in rough 
and squalid travel through the deserts of Asia. He succeeded 
in maintaining his disguise, and on arriving at Khiva went 
safely through two audiences of the khan. Passing Bokhara, 
they reached Samarkand, where the emir, whose suspicions were 
aroused, kept him in audience for a full half-hour ; but he stood 
the test so well that the emir was not only pleased with “ Resid 
Effendi ** (Vdmb^ry's assumed name), but gave him handsome 
presents. He then reluctantly turned back by way of Herat, 
where he took leave of the dervishes, and returned w'ith a 
caravan to Teheran, and subsequently, in March 1864, through 
Trebizond and Erzeriim to Constantinople. By the advice of 
Prokesch-Osten and Eotveis, he paid a visit in the following 
June to London ; there his daring adventures and linguistic 
triumphs made him the lion of the day. In the same year he 
published his Travels in Central Asia, In connexion with this 
’ work it must be remembered that Vdmb^ry could write down 
but a few furtive notes while with the dervishes, and dared 


not take a single sketch ; but the weird scenes, with their 
misery and suffering, were so strongly impressed on his memory 
that his book is convincing by its simplicity, directness and 
evidence of heroic endurance. Vdmbdry also called the atten- 
tion of politicians to the movements of Russia in Central Asia, 
and aroused much general interest in that question. From 
London he went to Paris, and he notes in his Autobiography that 
the Parisians were much more interested in his strange manner 
of travelling than in the travels themselves. He had an inter- 
view with Napoleon 111 ., who failed to impress him “ as the 
great man which the world in general considers him.’* Returning 
to Hungary, he was appointed professor of Oriental languages in 
the university of Budapest : there he settled down, contributing 
largely to periodicals, and publishing a number of books, 
chiefly in German and Hungarian. His travels have been 
translated into many languages, and his Autobiography was 
written in English. Amongst the best known of his works, 
besides those alluded to, arc Wanderings and Adventures in 
Persia (1867) ; Sketches oj Central Asia (t868) ; History of 
Bokhara (1873); Manners in Oriental Countries (1876); 
Primitive Civilization of the Turko - Tatar People (1^79) ; 
Origin of the Magyars (1882) ; The Turkish People (1885); and 
Western Culture in Eastern Lands (1906). 

VAMPIRE, a term, apparently of Servian origin {icampir)^ 
originally applied in eastern Europe to blood-sucking ghosts, 
but in modern usage transferred to one or more species of blood- 
sucking bats inhabiting South America. 

In the first-mentioned meaning a vampire is usually supposed 
to be the soul of a dead man which quits the buried body by 
night to suck the blood of living persons. Hence, when the 
vampire’s grave is opened, his corpse is found to be fresh and 
rosy from the lilood which he has thus absorbed. To put a slop 
to his ravages, a stake is driven through the corpse, or the head 
cut off, or the heart lorn out and the body burned, or boiling 
water and vinegar are poured on the grave. The persons who 
turn vampires are generally wizards, witches, suicides and 
those who have come to a violent end or have been cursed by 
their parents or by the church. But any one may become a 
vampire if an animal (especially a cat) leaps over his corpse 
or a bird flies over it. Sometimes the vampire is thought to be 
the soul of a living man which leaves his body in sleep, to go in 
the form of a straw or fluff of down and suck the blood of other 
sleepers. The belief in vampires chiefly prevails in Slavonic 
lands, as in Russia (especially White Russia and the Ukraine), 
Poland and Servia, and among the Czechs of Bohemia and the 
other Slavonic races of Austria. It became specially prevalent 
in Hungary between the years 1730 and 1735, whence all 
Europe was filled with reports of the exploits of vampires. 
Several treatises were written on the subject, among which may 
be mentioned Ranft’s De masticatione morittorum in iumulis 
(1734) and Calmet’s Dissertation on the Vampires of Hungary, 
translated into English in 1750. It is probable that this super- 
stition gained much ground from the reports of those who had 
examined the bodies of persons buried alive though believed to 
be dead, and was based on the twisted position of the corpse, 
the marks of blood on the shroud and on the face and hands— 
results of the frenzied struggle in the coffin before life became 
extinct. The belief in vampirism has also taken root among 
the Albanians and modem Greeks, but here it may be due to 
Slavonic influence. 

Two species of blood-sucking bats (the only .species known) 
— Destnodus rufus and Diphylla ecaudata — representing two 
genera (see Chiroptera), inhabit the tropical and part of the 
subtropical regions of the New World, and are restricted to South 
and Central America. They appear to be confined chiefly to the 
forest-clad parts, and their attacks on men and other warm- 
blooded animals were noticed by some of the earliest writers. 
Thus Peter Mart\T (Anghiera), who wrote soon after the con- 
quest of Soutli America, says that in the Isthmus of Darien 
there were bats which sucked the blood of men and cattle when 
asleep to such a degree as to even kill them. Condamine, a 
writer of the 18th centur>', remarks that at Borja (Ecuador) 
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and in other places they had entirely destroyed the cattle intro- 
duced by the missionaries. Sir Robert Schomburgk relates 
that at Wicki, on the river Berbice, no fowls could be kept on 
account of the ravages of these creatures, which attacked their 
combs, causing them to appear white from loss of blood. The 
present writer, when in South and Central America, had many 
accounts given him as to the attacks of the vampires, and it 
was agreed upon by most of his informants that these bats when 
attacking horses showed a decided preference for those of a grey 
colour. It is interesting to speculate how* far the vampire bats 
may have been instrumental — when they were, perhaps, more 
abundant — in causing the destruction of the horse, which had 
disappeared from America previous to the discovery of that 
continent. 

Although these bats were known thus early to Europeans, 
the species to which they belonged were not determined for a 
long time, several of the large frugivorous species having been 
wrongly set down as blood-suckers, and named accordingly. 
Thus the name Vampyrus was suggested to Geoffroy and adopted 
by Spix, who also considered that the long-tongued bats of the 
group Glossophaga were addicted to blood, and accordingly 
described Glossophaga soricina Jis a very cruel blood-sucker 
(sanguisuga crudelissima)^ believing that the long brush-tipped 
tongue was used to increase the flow of blood. Vampyrus spec- 
trum, a large bat inhabiting Brazil, of sufficiently forbidding 
aspect, which was long considered by naturalists to be thoroughly 
sanguivorous in its habits, and named accordingly by Geoffroy, 
has been shown by the observations of travellers to be mainly 
frugivorous, and is considered by the inhabitants of the countries 
in which it is found to be perfectly harmless. Charles Waterton 
believed Ariiheus planirosiris, a common bat in British Guiana, 
usually found in the roofs of houses, and now known to be fru- 
givorous, to be the veritable vampire ; but neither he nor any 
of the naturalists that preceded him had succeeded in detecting 
any bat in the act of drawing blood. It fell to the lot of Charles 
Darwin to determine one of the blood-sucking species at least, 
and the following is his account of the circumstances under 
which the discovery of the sangui\*orous habits of Desmodus 
rufus was made: “The vampire bat is often the cause of 
much trouble by biting the horses on their withers. The injury 
is gi*nerally not so mu<'h owing to the loss of blood as to the in- 
flammation which the pressure of the saddle afterwards produces. 
The whole circumstance has lately been doubted in England ; 

I was therefore fortunate in being present when one was actually 
caught on a horse’s back. We were bivouacking late one 
evening near Coquimbo, in Chile, when my servant, noticing 
that one of the horses was very restive?, went to .see what was 
the matter, and, fancying he could detect something, suddenly 
put his hand on the beast’s withers, and secured the vampire ” 
{Naturalises l^oyage Round the World, p. 22). 


Desmodus rufus, tlic common blood -suckiiiK bat, is widely spread 
3ver the tropical and subtropical parts of Central and South America 
from Oaxaca to southern Brazil and 
Chile. It is a comparatively small 
bat. a lar^rer than the noctiile, 

the head and body about in. 
length, the forearm 2J, with aVemark- 
ably long and strong thumb; 
destitute a very 

peculiar physiognomy (fig. 1). Tlic 
body is covered with rather short fur 
of a reddish-brown colour but vary- 
ing in shade, the extremities of the 
hairs sometimes ashy. The teeth arc 
peculiar and characteristic, admirably 
adapted for the purposes for which 
they arc employed. The upper front 
teeth (incisors), of which there arc only two. arc enormously 
enlarged (see fig. 2), and in shape obliouely triangular like .small 
guillotines. The canines, though smaller than the incisors, are 
large and sharp ; but the cheek-teeth, so well developed in 
other bat.s, are very small and reduced in number to two above 
and three bedow. on each side, with laterally compressed crowns 
rising but slightly above the level of the gum, their longitudinally 
disposed cutting edges (in the upper jaw) being continuous with 
the base of the canine and with each other. The lower front teeth 
(incisors) are small, bifid, in pairs, and separated from the canines. 


Fir,. 1. — Head of Illood- 
sucking Vampire [Drsm-t- 
dns rufus). 
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Fig. 2 . — Terlh ol h, rufus. 


those in the upper jaw, but the anterior tooth is slightly larger than 
the others, and separated 
by a small space from the 
canines. Behind the lower 
incisors the jaw is deeply 
hollowed out to receive the 
extremities of the large 
upper incisors. 

With this peculiar denti- 
tion there is iis.soc.iated as 
remarkable a departure 
from the general type in 
the form of the digestive 
apparatus. The exceed- 
ingly narrow oesophagus 
opens at right angles into 
a narrow, intestine like stomach, which almost immediately 
terminates on the right, without a distinct pylorus, in the 
duodenum, but on the hdl forms a greatly elongated caecum, bent 
and foldeil ipion itself, wliich appears at first .sight like part of the 
intestines. This, the cardiac extremity of the stomach, is, for a 
short distance to tlic Icit of the entrance of the oesophagus, still 
very narrow, but soon increases in size, till near its termination it 
attains a diameter quite three times that of the short pyloric portion. 
Tlic length ol this cardiac diverticulum of the stomach atipears to 
vary from 2 to bin., the size in each specimen probably depending 
on the amount of food obtained by the animal before it was captured. 

The only other known species of blood -sucking bat, DiphvUa 
ecaudala, inhabits Brazil, and appears to lie much less abundant 
then Desmodus rufus, irom which it is distinguished by its slightly 
smaller size, by the absence of a groove in tlie front of the lower 
lip. the non-development of the interfemoral membrane in the 
centre, and the presem t* of a sliort calcaneiim (al)sent m f). rufus), 
but more particularly by the presence of an additional rudimentary 
cheek-tooth (?molar) aliovc and below, and the peciili4ar form of 
the lower incisors, which are much expanded in tlie direction of the 
jaws and pectinat(‘d, lorming a seniicircular row touching each 
other, the outer incisors being wider than the inner ones, with six 
notches, the inner incisors witli three eat li. 

Travellers describe the wounds inflicted by the large sharp-edged 
incisors as being similar to those caused by a razor when shaving ; 
a portion of the skin is .shaved off and, a large mirnber of st'vered 
capillary vessels being tlius exposed, a constant flow of blotnl is 
maintained. From this source the blotnl is drawn through the 
exceedingly narrow gullet — too narrow for anytliing solid to pass •— 
into the intestine-like stomach, whence it is, probably, grarliially 
drawn off during the slow progress of digestion, while the animal, 
sated with foixl, is hanging in a state of torpidity from the roof of 
its cave or from the inii<*r sides of a lioIJou tree. ((;. JC. D.) 


VAMPYRELLA (L. Cienkowski), a genus of azoosporou.s Pro- 
teomyxa (qjf.), parasitie on freshwater algae. 

VAN. (i) The eliief town of a vilayet of the same name in 
Asiatic Turkey ; altitufle, 5400 ft. Pop. 28^000, of whom 14.000 
are Armenians, and the remainder Mo.slems, mostly of a mixed 
Kurdish rare. It is situated about a mile from the (rastern 
.shore of ].ake Van, and Iniilt along the south side of the citadel 
rock, an isolated rocky ridge 1300 yds. long, rising 360 ft. out 
of a plain which extends up to the sharply defined rocky ma.s.s 
of the Varak range, 8 m. distant. On the gently sloping ground 
east of the citadel are the Gardens, covering an area of 5 m. 
by 3, and containing several siihurhs and detached hou.scs, 
along central avenues fringed with trees, and having channels 
of running water by the sides for irrigation. 

The tow'n itself is a poor place with flat -roofed mud houses, 
narrow winding streets, and surrounded by a ruinous mud wall ; 
but it still contains the biisine.ss quarter, tin* government offices 
and the principal bazaars. In the Ganhris are vineyards and 
orchard.s of apple, pear, quince, ])Iiim and luiricot ; the houses 
of the wealthier inhabitants are imjiosing, built of a wood-frame- 
work on a stone foundation and ldl(?d in with sun-dried bricks. 
Many of them are brightly ornamented in llu^ Persian style. Water 
comes from harez or underground channels and streams from 
Varak, fed from the Sikhe Lake, an ancient reservoir which pre- 
serves the snow waters on the summit, of the mountain, h'or the 
southern quarter there is the Shemiram Canal, also of ver>' ancient 
construction, which derivi.‘S its supply from a larger spring 19 m. 
distant, near Mcfshjngird. Thc?re are British, Russian and French 
consuls who reside in the Gardens. There are a large American 
Mission with schools, orphanage and a resident floctor, a French 
(Dominican) Mission with schools, and also a branch of the arch- 
bishop of Canterbury's Mission to the Ncstorian C'hristians who 
live in the mountains to the south. The climate is generally healthy, 
extremely cold in winter, with 2 to 3 It. of snow from December 
to March, while the summer heat is not excessive. The Persian 
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trade of Van has declined ; European goods, with which the bazaars 
are fairly well supT)iifid, come from Trebizond through Erzerum. 
Thfjre is a fair local trade in wlicat and agricultural produce, also 
sheep and cattle, wool, hides and furs for export. A thick woollen 
cloth called shayak, coarse cotton chintzes and a kind of soap 
prepared from the efflorescences of the? lake, with dried and salted 
fish; are also produced. 

The cuneiform in.scriptions of Van are very numerous, the 
town having been the capital of the Vannic kingdom of the 
Assyrian period. At the end of the Gardens is the rocky mass 
of Toprak Kale, on which was a fire temple and altar ; near it is 
the Mekcr Kapusi (“ Door of Mithridates a large inscribed 
slab of rock with the names of several deities. On the citadel 
rock are several inscriptions, the principal being a trilingual 
one of Xerxes on the southern face. Many other inscribed 
stones and tablets have been found built into modern buildings, 
while the excavation of a mound brought to light relics of a 
stone age. 

Van occupies the site of Dhuspas, of which the native name 
was Biainas (A.s.syrian, Vrardhu), the Byana of Ptolemy and 
the Ivan of Cedrenus, whence the modern Van. Dhuspas, the 
Thospia of Ptolemy, gave its name to the di.strict of Thospitis, 
the modern Thosp. The Biainian dynasty, of which Sarduris 1 . 
(c. 833 B.c. was the first king, died out with Sarduris 11 . , who in 
645 B.c. entered into an alliance with Assur-bani-pal. Inscrip- 
tions of nearly all the kings exist, and the various excavations at 
Toprak Kale show an advanced .state of civilization and great 
technical skill (see illu.strations in Maspero’s Hisioire ancienney 
vol. iii., Les Empires). In the 6th century b.c., Van pas-sed into 
the hands of the Persians, and shortly before it fell to Alexander 
the Great it was rebuilt, according to Armenian historians, by 
a native prince called Van. In 149 b.c. Valarsaces or Vaghar- 
shag, the first Armenian king of the Arsacidae, rebuilt the town, 
and a colony of Jews was settled in it by Tigrancs (94-56 b.c.). 
In the middle of the 4th century a.d. it was taken by Sapor 
(Slmpur) 11 ., and became the capital of an autonomous province 
of the Sassanian Empire, until it fell into the hands of the Arabs 
(r. 640), under whom it regained its autonomy. About 908 the 
governor of Van or Vaspuragan was crowned king by the caliph 
Moktadir, and in 1021 his de.scendant Seneklierim was p(?rsuaded 
by Basil II. to exchange his kingdom for the viceroyalty of the 
Sebastcian theme. After having formed part of the possessions 
of the Seljuks, Mongols, Tatars and Persians, Van passed in 1514, 
after the defeat of Shah Ismail by Selim I. at the battle of Kal- 
deran, to the ()smanli.s, who only occupied the town in 1543. In 
1636 it was taken by llie Persians, but soon recovered. In 1845 
the town was held for a time hy the Kurd chief Khan Mahmud, 
who eventually .surrendered and was exiled. 

(2) The vilayet of Van lies along the Persian frontier between 
the vilayets of Erzerum and Mo.sul. The northern sanjak 
comprises open plateau country N. and E. of the lake (with 
a large Armenian agricultural population and Kurdish semi- 
nomad tribes occupied chiefly in cattle and sheep raising), also 
of several fertile districts along the south shore of the lake. The 
southern sanjak is entirely mountainous, litile developed and 
having the tribes only partly under government control. This 
comprises most of the upper basin of the Great Zab, with the 
country of the Nestorian Christians and many districts inhabited 
by Kurdish tribes, some of them large nomad tribes who descend 
for the winter to the plains of the Tigris. 

7'be mittcrul \v(‘alth of the vilayet has never been fully (»x]ilorod. 
but is believed to bs great. There arc petroleum .springs at Korclzot, 
deposits of lignite at Sivan and Nurduz, several hot .springs at 
Zilan Dercsi and julamerk. Excellent tobacco is grown in Shems- 
dinan for export to Versia. 

(3) Lake Van, called Arsissa Palus and also Thospitis from its 
Armenian names, is roughly rectangular 55 m. long and 40 broad, 
with a long north-eastern arm which increases the greatest 
length to 80 m. It stands about 5260 ft. above sea-Ievci, It is 
without an outlet, and its greatest depth is along the southern 
shore. It has constant steady fluctuations, rising and falling 
some 8 ft. in a periodic movement of five years. In the middle 
of the 19th century a sudden rise submerged several places on 


the banks, including Arjish Kale, and the waters did not again 
subside. The north-eastern arm is much shallower than the 
rest. The water is bitter and undrinkable, being largely im- 
pregnated with carbonate and sulphate of soda with some borax. 
The salts are evaporated in pan.s, and called pereky being sold 
for v/ashing purposes. There is, however, good water along the 
coast from springs and streams. 

The lake has been navigated from the earliest times, and about 
80 sailing boats, carrying about 20 tons burden, now ply on it, 
chiefiy with wheat and firewood. Severe storms make navigation 
dangerous in winter. 'I'he southern shore is fringed by a sleep 
range of mountains, with several thriving villages along the coast. 
The hills have nov/ been almost denuded of trees. At the .south- 
eastern comer is t>ie island of Akhtamar with its ancient church, 
erected {c, 928) by Gagig, first king of the Ardzrunian dynasty. 
The Catholicos of Akhtamar is one of the lughest offices in the 
Armenian Church, and datc.s from 1113. The small islands of 
Lim and Gdutz have also monasteries and churches. Large numbers 
of darekh, a kind of herring, exist in the lake, and are caught ia 
nets from boats or when they enter the shallow lagoons in the 
spring and summer. Either fresh or salted they form an important 
article of diet of the poorer people. 

Sec Sayce, Cuneiform Inscriptions of Lake Van,*' in Jourml 
of Royal Asiatic Society, vols. xiv., xx. and xxvi. ; Lynch, Armenia, 
vol. ii. (lyoi); I 3 elck and Lehmann, papers in Verhand. d, Uerlinet 
Ges. fur Anthropologic (1892-99) ; Zeti. fur Ethnologic (1892, 1899) ; 
MiU. d. Gcog, Gcs. (Hamburg, 1898, 1899). (C. W. W. ; F. R. M.) 

VAN, an homonymou.s word, whose different meanings have 
no etymological connexion. In the most common sense ** van ** 
is merely an abbreviation of the Oriental word “caravan^’ 
and is applied to any large covered cart or vehicle used for the 
conveyance of goods, especially furniture, or, on railways, to a 
closed carriage for passengers* luggage, or for the accommodation 
of the guard. In the sense of the front portion of an army 
or fleet, or the advanced portion of any body, actually or meta- 
phorically, ** van ** represents the French avant (Lat. ah ante), in 
front, as in avant-gardcy van-guard, the earliest form in which the 
word came into English, Lastly, the w'ord is used as a variant of 
“ fan ** (Lat. vannus)y for a contrivance for winnowing grain, for 
a bird’s wing, and in mining to an appliance for separating ore 
by washing. 

VANADINITE, a mineral consisting of lead chloro-vanadatc, 
(PbCOPb^C^O^).^, crystallizing in the hexagonal system and 
isomorphous with pyromorphitc and mimelite {q.v.). The 
crystals are usually six-sided prisms terminated by the basal 
planes, but are sometimes modified by numerous pyramidal 
planes which exhibit parallel hemihedrism. Rounded crtstals 
and groups also occur. The colour is usually light brown or 
yellow, but crystals from Arizona arc bright reel. Owing to 
isoinorphous replacement of the vanadium by phosphorus 
and arsenic, the specific gravity varies from 6-6 to 7-2 ; a 
variety containing much arsenic is called endUchiie, ^fhe 
hardness is 3. The mineral is one of sccondwiry formation in 
veins of lead ore. It was first found in Mexico, and in 1801 
was asserted to contain a new element, which was called 
“ er>i.hronium ” ; this w^as later proved to be identical with 
the subsequently discovered clement vanadium. Other well- 
known localities are Wanlockhead in Dumfriesshire, Kappel 
(Eisen-Kappel), near Klagenfurt in Carinthia, Arizona and 
Nh'w Mexico. (L. J. S.) 

VANADIUM fsymbol, V; atomic weight, 51-2 (0 = i6)], a 
metallic chemical clement. It was first mentioned in 1801 by 
M. del Rio {Gilb, Am*, 1801, 71, p. 7), but subsequently thought 
by him to be an impure chromium. Later, it was examined 
by N. G. Sefstrom, who found it in the slags of the Tabcrg iron 
ores (Pogg. Ann,, 1830, 21, p. 48), by J. J. Berzelius (ibid., 1831, 
22, p. i), and finally by Sir H. Roscoc {Trans, Roy, Soc,, 1868- 
1870), who showed that the supposed vanadium obtained by 
previous investigators was chiefly the nitride or an oxide of 
the element. In his researches, Roscoe showed that the atomic 
weight of the metal as determined by Berzelius and the formulae 
given to the oxides were incorrect, and pointed out that the 
element falls into its natural place in group V of the periodic 
classification along with phosphorus and arsenic, and not in 
the chromium group where it had originally bwn placed. 

In small quantities, vanadium is found widely distributed, 
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the chief sources being vanadite, mottramite, descloizite, 
roscoelite, dechenite and puchcrite, whilst it is also found as 
a constituent of various clays, iron-ores and pitchblendes. 
Vanadium salts may be obtained from mottramite by digesting 
the mineral with concentrated hydrochloric acid, the liquid 
being run oflf and the residue well washed ; the acid liquid 
and the washings are then evaporated with ammonium chloride, 
when ammonium metavanadate separates. This is recrystal- 
lized and roasted to vanadium pentoxide, which is then sus- 
pended in water into which ammonia is passed, when ammonium 
metavanadate is again formed and may be purified by re- 
crystallization. The pure metal may lx; obtained by reducing 
vanadium dichloride in hydrogen, the operation being exceed- 
ingly difficult (for details, see Roscoe*s original papers), in a 
somewhat impure condition it may be obtained by the reduction 
of vanadium pentoxide with a mixture of the rare earth metals 
which are obtained by reduction of the waste oxides formed 
in the manufacture of thoria (Weiss and Aichel, Ann,y 1904, 
P- 3^0) ; the oxide by Goldschmiclt^s thermite 

method (Koppel and Kaiifmann, Zeit. anorg. ChenUy 1905, 45, 
p. 352) ; by electrolysis in a bath of fused fluorspar containing 
a steel cathode and an anode composed of carbon and vanadium 
pentoxide (M. Gin, J'ilectricieny 1903, 25, p. 5) ; and by the 
electrolysis of vanadium Irioxide when heated in an evacuated 
glass tube (W. v. Bolton, Zeit. f, Elektrochem., 1905, it, p. 45). 
H. Moissan {Comptes renduSy 1896, 122, p. 1297) obtained a 
vanadium containing from 10 to 16 % of carbon by fusing 
vanadic anhydride with carbon in the electric furnace. For 
other methods of obtaining vanadium and its compounds, see 
Cowper Cowles, Engin, and Mining Journ, 67, p. 744 ; Hcr- 
renschmidt, Comptes renduSy 1904, 139, p. 635 ; M. Gin, 
Elektroehem. Zeit.y 1906, 13, p. 119 ; W. Prandtl and B. Bleycr, 
Zeit. anorg, Chem., 1909, 64, p. 217. 

Vanadium is a light-coloured metal of specific gravity 5*5. 
It is not volatilized even when heated to redness in a current 
of hydrogen, and it burns readily to tlie pentoxide when heated 
in oxygen. It dissolves slowly in hydrofluoric acid and in 
nitric acid, the solution turning blue ; it is insoluble in hydro- 
chloric acid. When fused with caustic soda, hydrogen is 
liberated and a vanadate is formed. It precipitates platinum, 
gold and silver from solutions of their salts, and also reduces 
mercuric, cupric and ferric salts. It absorbs nitrogen when 
heated in a current of that gas, forming a nitride. Vanadium 
may be detected by converting it into the pentoxide, which 
on passing sulpliuretted hydrogen through its acid .solution 
becomes reduced to the dioxide, the .solution at the same time 
becoming lavender blue in colour ; or if zinc be used as a 
reducing agent, the solution becomes at first green and ulti- 
mately blue. 

Five oxides of vanadium are known (cf. Nitrogen), the mono-, 
di- and trioxides b( inj? basic in characler, the tetra- and penloxidcs 
being acidic and aLs<? fec^bly basic. The monoxide, Vji}, is formed 
when the metal is oxidized slowly in air. Jii a hydn).t(;d form 
it is obtained by the reduction of vanadyl monochloridc*. VOCl, 
with sodium amalgam, being precipitated from the Ikjiiid by tins 
addition of ammonia (L<jcke and Kdwards, ^eit. avorff. Chem., 
1899, ig, p. 37S). The dioxide, V./),, is formed in the reduction 
of vanadyl trichloride by hydrogen (koscoe). It is a grey jiowder 
which is insoluble in water, but dissolves in acids to give a lavender' 
blut; solution which possesses strong reducing properties. The 
addition of ammonia to this solution j)recipitates a brown hydrated 
oxide. The dioxide when heated in oxygen burn.s, forming the 
pentoxide. The trioxide, VjjOg, is formed when tlie pentoxide is 
reduced at a red heat in a current of hydrogen, or by the action of 
oxalic acid on ammonium metavanada’te. It forms a black amor- 
phous powder or a dark green crystalline mass, and is in.soliiblc 
in water and in most acids. The tetroxide, VgO^, results when the 
pentoxide is heated with dry oxalic acid and the resulting mixture 
of the tri- and pentoxide is warmed in the absence of air, or when 
the pentoxide is reduced by sulphur dioxide. It is an amorphous 
nr crystalline mass of indigo-bluc or steel-grey colour, which is 
insoluble in water and is also infusible, it oxulizes slowly in 
moist air, and dissolves easily in acids with the formation of blue 
solutions. The pentoxide, VgO-, Ls obtained when ammonium 
metavanadate is strongly heated, on calcining the sulphide, or by 
the decomposition of vanadyl trichloride with water. According 
to Ditte {Comptes rendus, 101, p. O98) it exists in three forms : 


a red amorphous soluble form which results when ammonium 
metaviuiadate is heated in a closed vessel and the residue o.\idizetl 
with nitric acid and again heated ; a yellow amorphous insoluble 
form which is obtained when the vanadate is heated in a current 
of air at 440** C. ; anti a red rr^^stalline form which is almost in- 
soluble in water. It is soluble in hot concentrated sulphuric acid 
and in concentrated hydrochloric acid. It is an energetic oxidizing 
agent and is consecpiently readily reiluced when heated with various 
metals (zinc, magnesium, with carbon and with oxalic acid. 
On fusion ’vith tlie caustic alkalis and alkaline carbonates it yields 
vanadate.s. It forms numerous eompoumls with ]K>tassium tluoride. 
Many complex denvativts are known, such, fur exam]de, as phos- 
phor-vanadates, arsciiio-vanadalcs. tungsto-vanadati's, luolybdo- 
vanadates, &c. For the use of tliis oxide in the eleci roly tie oxida- 
tion and reduction of organic compounds, see German Patents 
172034 (1903) and 183022 (1003). 

Many salts of oxy-acids of vanadium arc known, but of tlu' more 
common oxy-aciils, luetavanadic acid, UVO«, and pyrovanadic 
acid, ll4V.j0.y. alone appear to have been Isolated. Metavunudic 
acid is obtained in tin* form of yellow srale.s by Iwiling copper 
vanadate with an atpieous Rolution of .sulphur dioxide. It is only 
very slightly soluble, in water. 1 pyrovanadic acid is deposited u$ 
a dark brown unstable. ]u)wder wIn'ii an acid vanadate is dccom- 
jio.si'd by nitric acid. Of tin* snlls of these acids, those of tho 
ortho- and pyro-acids are tlur hast stable, the orthovanadates 
being obtained on fusion of vanadium pentoxide with an alkaline 
carbonate. The metavaiiailatcs arc usually yellowish or coluiir- 
h SK solids. Animoniiiiii metavanadate i.s obtained when llio 
hydrated vanadium peritoxidi* is di.ssolved in excess of ammonia 
and the solution concenlnited. It h is been ii.seil in dyeing with 
aniline black. letra- and hexavanad.'ites Iiavt? also been do- 
KcritK'd (see Ditte, Comptes rendus, 104, pp. 1)02, ic)6i ; 102, p. 918; 
Manasse, /Inn, 24i>, ]>. 23). I'Ik; hypovanadales are in.soluhle in 
water, except those of the alkali ini'tals, which are obtained by 
the addition of caustic alkalis to concentrated solutions of Hk; 
chloride or sulphatcj of the tetroxide. 'J’hey are brown in colour 
and easily oxidizi*. Pure hypovanudic acid has Inxjii obtained 
by G. Gain (Comptes rendus, igix*, 143, p. 823) by calcining 
ammonium metavanadate and saturating a solution of the r(*sulting 
oxides with sul])hiir dioxide ; tlie resulting blue solidkm (from 
which a sulphate of com])osition •.>V./y3SO.,»l()M.4() can be isolated) 
is th(*ri boiled with wati‘r, wdicn .snljihur dioxide is liberated and 
a pal(5 red cry.stulline powder of hypovanadic acid, ll4VgOft, is 
precipitated. 

Vanadium dkhlovide, VCI3, is a green crystalline solid obtained 
when the tetrachlorirle is reduced with hydrogen at a rlull red 
heat. It is very deluiuescent and readily solnlih* in water. Tlie 
trichloride, VClj„ is a (lelic|ue.scent .soliti formeil when tin* tetra- 
chloride is heated in a retort as long as chloriin* is given off (Uoseex^), 
or by heating vanadium Irisulphide in a curnrit of ehloriiu! urid 
fractionally distilling the resulling product at 150'* (*, in a current 
of carbon ilioxide (flidlvTstadt, Uer., 1882, 13, ]>, tfiig). 'Ihe 
tetrachloride, Vt-lj, is formed by the direct union of vanadium 
and chlorine or by the action of suljihur chloridtj on vanadium 
pentoxide (Matignon, Comptes rendus, H)()4, 138, p. O31). Jt is 
a fuming licjiiid, wdiich is .soluble in benzene and in ac<'tic acid ; 
it dissolves in w'ater t<i form a dee]> blue solution. Several oxy- 
chlorides Jiavo also been dcscribcri. Vanadium carbide, VC, was 
preparetl by M. Moissan (Comptes rendus, i89(», 122, p, 1297) by 
healing vanadium fientoxido and caibon for a few minutes in the 
< lectric furnace. IL is a volatile compound whi( h burns when 
heated in oxyg« n and which is unacted upon by sulphuric and 
Iiydrochloric acids. 

For vanadium steels, see Ikon and Stlel Manui acture. 

VAN BEERS» JAN (1821-1888), Belgian u.sually called 

the elder ” to clistingui.sh him from hi.s son, fan van Beers, 
the well-known painter, wa.s horn at Antwerp on the 22nd of 
Febniary 1821. He was e.ssentially a Netherlander, though 
politically a Belgian, expre.ssing his thoughts in the same 
language as any North Nctherland writer. In fact, tlie poems 
of Jan van Beers arc perhaps more popular in Holland than 
in Belgium, and of many of th(;m there exist more editions 
printed in Holland than in his political fatlierland. Van Beers 
started life as a teacher of Dutch language and literature, first 
at Malines, then at Lierre, and in i8ho wa.s appointed a profes.sor 
of Ijoth at the Athenaeum (high school) in Antwerp, where 
he had also been a .sub-librarian in the communal library. 
Van Beers as a t(?a(?her was i?arly in the field, with Hendrik 
Goascience, Willems and others, when the Flemish movement 
began. He compos'd a Dutch grammar (1852), which, in 
enlarged editions, .still holds the field, and a volume of selections 
from Dutcli authors, both books being so much appreciated 
that the Belgian government made them text-bool^ in the 
public schools. Van Beers’s historical poems, the principal 
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of which is, perhaps, Jakob Van Maerlant (Amsterdam, i860), 
helped the Flemish revival in Belgium as powerfully as his 
school-books. He is best known, however, as the writer of 
ballads and songs. J ongelingsdroomen (“ A Young Man’s 
Dreams ”) first appeared at Antwerp and Amsterdam in 1853. 
These poems were followed by Levensheelden (“ Life Figures 
or Pictures,” Amsterdam, 1858) and by Gevoel en Leven 
(“ Feeling— Living,” Amsterdam, i86t). Ilis Rijzcnde Bladen 
(” Rising Leaves ”) first made its appearance at Ghent and 
Rotterdam in 1883. In the following year an edition de luxe 
of his poetry was published, adorned witli pen-and-ink sketches 
by Jan van Beers the younger, and a popular edition of his 
collected poems was published at Ghent and Rotterdam in 
1873 and 1884. Among the best known are De Blinde 
(” Blind ”), De Ziehe Jongeling (” Young and Doomed ”), 
Bi] H Kerkportaal (“ At the Church Porch ”). Van Beers’s 
poetry, full of glow and pathos, simple yet forcible, is somewhat 
akin to that of Longfellow. Van Beers died at Antwerp on 
the 14th of November 1888. 

VANBRUGH, SIR JOHN (1664 -1726), British dramatist and 
architect, was born in the parish of St Nicolas Aeons in the City 
of London, and christened on the 24th of January 1664. His 
grandfather, Gillis van Brugg, of Ghent, migrated to England in 
tlie reign of James 1 ., was naturalized, resided as a merchant 
and was buried in thcj parish of St Stephen’s, Walbrook. The 
dramatist’s father, Giles (1631-1689), a wealthy sugar baker, 
who married into tlie Carlelon family, was driven from London 
by the plague and settled at Chester, 'i'he mother (Elizabeth 
Carleton, of the Dorchester family) survived to sec her son 
famous; she died at Claygate, near Esher, in 1711, and was 
buried at Thames Ditton. After a few years at the King’s 
School, Chester, John at nineteen was sent to France to study 
the arts ; after two )’cars’ absence he returned to take up a com- 
miss.ion in the regiment soon to be known as the 13th Foot. In 
the early autumn of 1690 Vanbrugh was arrested at Calais on 
a charge of espionage. 'J’he informant against him was a lady. 
He was imprisoned at Vincennes, but on the TSt of Feb. 1692, 
by a leflre de cachet, he was removed lo the JiastilU^, On 
the 12th of November he found surety to the extent of one 
thousand pistoles, but was confined to the fortifications of Paris 
until his exchange was effected on the cartel. His enforced 
leisure was rcsponsil^le for the first draft of the Pnwoh^d Wife, 
Voltaire said in his Lritres sur les Anglais that he could not 
imagine what had gained such a comic writer the distinction 
of detention in such a grim fortress. As a matter of fact, a 
considerable number of English officiTs were arrested about 
this time on a similar charge, as may be seen from the Bastille 
archives.^ For a time after his return he resumed his commis- 
sion and was known as Captain Vanbrugh, 

The production of Cibber’s Love's Last Shift at the Theatre 
Royal in January 1696 kindled afresh his attachment to the 
comic muse. He thought it would be interesting to develop 
the situation upon which Cibber had rung down the curtain, 
and the result was The Relapse, “ got, conceived and born in six 
weeks’ space.” It was given on Boxing Day 1696, with Cibber 
as Foppington, one of the three parts borrowed from the preced- 
ing comedy. The Sir Novelty Fashion of Cibber was developed 
in this play into Lord Foppington, who has been pronounced 
” the best fop ever brought upon the stage,” 'I'he play ha.s been 
revived in various forms: Sheridan adapted it in A Trip to 
Scarborough, and it inspired two modern versions in 1870 and 
1890. The Man of Quality and Miss 'Tomboy. Aesop — produced 
at Drury Lane immediately after The Relapse — was an adapta- 
tion of Boursault’s dramatic sermon on the same subject. It 
ran for a week only, but the success of I'he Relapse was so 
triumphant that Montague, afterwards Lord Halifax, asked at 
once for the Provok'd Wife for the theatre in Lincoln’s Inn Fields, 
and it was produced at that theatre in May 1697. All that could 
be said in answer to those who condemned it on account of its 
unblushing libertinism was that Sir John Brute is sufficiently 

^ Ravaisson ; and Funck-Brentano, Liste des prisonniers de la 
Bastille. 


brutal to drive any woman into rebellion, and that since the 
glorious days of the Restoration a wife’s rebellion and a wife’s 
adultery were synonymous terms. The play was a complete 
triumph, and Brute was one of Garrick’s great parts. Vanbrugh 
was fiercely attacked by Jeremy Collier for immorality in 1698, 
and wrote nothing more for the stage until 1700, when an 
adaptation of the Pilgrim of Beaumont and Fletcher was pro- 
duced at Drury Lane. In this play, in the part of Alinda, Anne 
Oldfield scored her first success. Two years later appeared The 
False Friend) a version of Lc Sage’s Trattre puni. Other 
adaptations from the French were A Country House, from 
Dancourt’s Maison de campagne \ Confederacy (1705), from the 
same author’s Bourgeoises & la mode ; Squire Trelooby (1704), a 
version of Moli^re’s Monsieur de Pourceaugnac ; and The Mis- 
take from Moli^re’s Depit amoureux. 

Collier’s attack and the resulting movement must have been 
responsible in part for Van ” turning his attention to 
architecture. The demand for splendid country scats in the 
new Palladian style was stcjaclily incTcasing, and his reputation 
as a modern wit was an introduction in itself, In 1702 he was 
entered as comptroller of the Royal Works (now the Board of 
Works, where several of his designs may still be seen). In 
1703 he wrote to ask his friend Jacob Tonson to procure him a 
“ Palladio,” and in the same year he was a commissioner at 
Greenwich, where the secretary William Vanbrugh was a kins- 
man of his own, whom Evelyn had appointed at his request. In 
the meantime, Vanbrugh had been appointed architect to the 
earl of Carlisle, and the result, completed in 1714, was the 
Corinthian mansion of Castle Howard. The work is an exten- 
sion of the Palladian plan introduced by Inigo Jones, with the 
addition of immense corridors in segmental colonnades leading 
from the main entrance to the wing blocks. From a scenic arti.st’s 
point of view, it is a magnificent (and certainly his best) piece of 
work. The earl, then deputy carl-mar.shal, testified his satis- 
faction by procuring for Vanbrugh a high place in the College of 
Arms. In March 1704 he was actually promoted Clarcncoux, 
though he not only knew nothing of heraldry but had openly 
ridiculed that grave science in Aesop. 'J'he indignant college 
protested in vain, and the architect stuck to his place. His n(‘xt 
work was to prepare designs for Kneller Hall near Hounslow. 
But the success of Castle Howard now caused him lo entertain 
the rash project of building a theatre in the Haymarket, from 
his own design, for the acting of his own plays, 'rhe joyous 
courage with which, having persuaded thirty people in the 
fa.shionablc world to aid him in finding the money, and Congreve 
to aid him in finding the plays, he began to build in perfect un- 
con.sciousness of the danger before him, is the only passage in his 
life which may be called pathetic, save of course his .struggle 
w ith the ” wicked woman of Marlborough.” 'J'he magnitude of 
Vanbrugh’s architectural ideas grew as the work went on, and 
with the ideas the structure grew till a theatre meant for the 
delicate hifouterie work of polite comedy seemed growing to the 
proportions of the Roman Colosseum, Whether Congreve en- 
deavoured to put a check upon his friend’s architectural and 
authorial fervour does not appear. But it must be remembered 
that not only V^anbrugh’s plays but his own w^ere to be acted 
there, and that, although Congreve was a man of great sagacity, 
no man, not even he who pretended to set his gentility above his 
genius, is sagacious w'hcn confronted by the surpassing excellence 
of his own poems and plays. When at length the time came to 
te.st the acousties of the pile, it w^as found to be sadly defective. 
What changes wore made to rectify the errors of structure does 
not appear. The theatre W'as opened to the public with an 
Italian opera, which W'as followed by three of Moli^re’s comedies, 
and these by the Confederacy, Vanbrugh’s masterpiece on the 
whole, though perhaps its finest scenes are not equal to the finest 
.scenes in The Relapse. 

Vanbrugh at last withdrew from the disa.strous speculation ; 
Congreve had already withdrawn. But a man to w-hom fortune 
had been so kind as she had been to Vanbrugh could hardly be 
depressed by any of her passing frowns. Queen Anne at once 
sent him abroad on an important state errand, and afterwards 
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he was commissioned to build Blenheim. Upon the merits 
and demerits of this famous ** hollowed quarry there has been 
much conflict of opinion. As to the sarcasms by Swift, Walpole, 
Evans, and the rest, they are as nothing when set against Sir 
Joshua Reynolds’s defence of Vanbrugh and his style. Blenheim 
Palace is probably the largest domestic building in England, 
and consists of three block.s, the centre containing the private 
living rooms, one wing the stables, and the other the kitchens 
and storehouses. It is planned on a colossal scale. Vanbrugh 
considered a building and the parts of a building as simply .so 
much material for effect, without regard to their reasonable use 
and the neces.sary limitations of design, Thus he would support 
his main block by subordinate groups without considering for a 
moment the inconvenience that might be caused by the kitchen 
being removed by four hundred yards from the dining-room. 
Personal comfort was sacrificed to perspective. Windows were 
to adorn the elevation, not to light the interior ; and, as Vol- 
taire said, if the rooms had only been as wide as the walls were 
thick, the chateau would have been convenient enough. After 
Blenheim and Castle Howard, his next largest pahun* was prob- 
ably Fleurs, near Kelso. His plans were only suitable to the 
largest kind of palace. Blenheim, however, was a source of 
great sorrow to the kindly dramatist. I’hough parliament had 
voted for the building of it, no provision had been made for the 
supplies. The queen while she lived paid them, and then Van- 
brugh was left to the meanness of the duke of Marlborough, and 
afterwards to the insolence of the “ wicked woman,” who did 
her best to embitter his life. Besides Castle Howard and 
Blenheim, he built many other country mansions, such as 
Grimsthorpe and Duncombe Hall in Yorkshire, Eastburv in 
Dorsetshire, Scaton-Dclaval in Northumberland, King’s Weston 
near Bristol, Oulton Hall in Ch(?shire, old C’lareinont House at 
Esher, old Eaton Hall, Ivor Grove, Bucks. lie also restored 
Kimbolton Castle for the earl of Manchester. In 1 7 16 he became 
architect to Greenwich Hosi)ital. 

In January 1719 Vanbrugh married IIenrii;ttu Maria, daughter 
of Colonel Yarborough of Heslington, and four yetirs after- 
wards, at the accession of George I., he was knighted. lie 
afterwards wrote again for the stage, and the unfinished frag- 
ment of the Journey to London (completed by Cibber as The 
Pfovokd Husband in 1728) shows that his powers remained to 
the la.st as fine as ever, llis married life was mostly spent at 
Blackhcath, very probably in Bastile House ” on Maze Hill, 
repaired in 1904 and now known as Vanbrugh Ciistle. His wife 
died there at a great age in 1776, but “ Van ” himself died on 
the 26th of March 1726 in his modest town house, built in 1703 
out of the ruins of Whitehall and .satirized by Swift as the 
“goose pie.” The site is occupied to-day by the War Office?. 
The famous epitaph, “ Lie heavy on him, earth,” is attributed 
to Abel Evans. The best portrait of the dramatist is the kit- 
cat by Kneller. 

Vanbrugh*# works were edited in 2 vols., 1893, by W'. C. Ward 
(portraits). Select Plays were issued in the Mermaid Scries (cd. 
A. E. H. Swacn) in 1896. See G. H. Lovegrove’s tAfc, Works and 
Influence of Sir John Vanltrugh (1902), Max l>BmQXz*s\'anhfUffhsLchen 
und Werke (1898), and Swift’s Works (Holm), xii. 80 sq. (T. Se.) 

VAN BUREN, MARTIN (1782-1862), tenth pre.sident of the 
United States, was bom at Kinderhook, New York, on the 5th 
of December 1782, of Dutch descent. His father was a fanner 
and tavern-keeper. His education was limited to that which 
could be obtained in the common .schools and at Kinderhook 
Academy, and there is testimony to the effect that as late as 
1829, when he became secretary of state, he wrote crudely 
and incorrectly. In 1796 he began the study of law, completing 
his preparation in 1802 at New York, where he studied under 
William Pc?ter Van Ness (1778-1826), an eminent lawyer and 
later Aaron Burr’s second in the duel with Alexander Hamilton. 
Van Buren made the acquaintance of Burr, but did not fall 
under his influence. In 1803 he was admitted to the bar and 
continued in active and successful practice for twenty-five 
years. His practice made him financially independent, and 
paved the way for his entrance into politics. New York politics | 
after 1800, the year of the election of Jefferson and the down- [ 
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fall of the Federalists, were peculiarly bitter and personal. The 
Republicans were divided into three factions, followers re- 
spectively of George Clinton (and later of his nephew, De Witt 
Clinton), Robert R. Livingston and Aaron Burr ; and such 
Federalist control as ihere was from time to time after 1799 
d(?pcndcd upon coalition with one or other of these groups. 
Van Buren, who early allied himself with the Clintonians, was 
surrogate of Columbia county from 180S until 1813, when he 
was removed. In 1812 ho c-nteretl the state Senate, and ho 
also became a member of the court for thi' correction of errors, 
the highest court in New York until 1847. 

His career in the Senate covered two terms (1812-1820). In 
1815 he became attorney-general, an ofliee which he held, still 
as a member of the Senate, until 1819, wlu n he was displaced to 
make room for a Federalist. He had uln'acly, in 1808, removed 
from Kinderhook to Hudson, and in 1816 he took up his residence 
in Albany, where he continued to reside until he entered Jackson’s 
cabinet in 1829. As a member of the state Senate he supported 
the War of 1812 and drew uj) a classification act for the enrol- 
ment of voluntet?rs. He was chosen to draft the resolution of 
thanks voted by the legislature to General Andrew Jack.son 
after the battle of New Orleans. He broke with De Wilt 
Clinton in 1813, but nevertheless favoured, in 1817, (dinton’s 
plan for the Erie (anal. His attitude towards slavery at the 
moment was shown by his vole, in January 1820, for a resolu- 
tion opposing llie admission of Missouri as a slave slati‘. In 
the same year he was chost?n a presidential elector. Jt is at 
this point that V^an Buren 's connexion began with so-called 
“ machine politics,” a connexion vvhi(?h has made his name 
odious to some historians of the period. He was a hsiding 
member of the “Albany regency,’ a group of politicians who 
for more than a generation controll.il the polities of New York 
and powerfully influenced those of Lite nation, and which did 
more than any other agency to make the “ sptdls sysli'in ” a 
recognized procedure in national, stall? and local affairs. Van 
Buren did not originate the system, for it was already well 
developed when he entered |)ublii: life; but the nickname of 
“ Little Magician ” which presently attached to him testifies 
to the skill with which he exploited it, and to the popular im- 
pression which his political methods prodii(?ed. 

In P’cbruary 1821 he was elected to the United States Senate. 
Before taking Ins seat he served also as a m(?ml)er of the state 
constitutional convention, where he o|j|)osed the grant of 
universal suffrage. His course in the Senate was not altoget her 
consistent, though in this respect he is not to l)e jiidgeil more 
harshly than .somi? of his associates. He at first favoun-d 
internal improvements, and in 1824 propos(?fl a constitutional 
amendment to authorize such undertakings, but the next year 
took ground against tla in. He voted for the tariff of 1824, 
then gradually abandcmecl the proleclijmist position. In the 
pre.sidential election of 1824 he apjjeared as a strong sup- 
porter of William II. (>a\vford,an(l r(?(:(?ived the electoral vote 
of Georgia for vice-president ; but he shrewdly kept i^ut of the 
acrimonious controversy which followed the choici? of John 
Quincy Adams. He early recognized the availability of 
Andrew Jackson, however, as a presidential candidate, and 
after the election sought to bring the Crawford and Jackson 
followers together, at th(? samt? time strengthening his control 
as a party leader in the Senate. Always notably court(?ous 
in his treatment of oppon(?nts, he showed no bilterncss either 
towards J. Q. Adams or Henry Clay, and voted for Clay’s con- 
firmation as secretary of state notwithstanding the “ corrupt 
bargain ” charge ; at the same time he opposed int(?rnal im- 
provements and declined to support the proposal for a I’anama 
Congress. As chairman of the judiciary committee, he brought 
forward a number of measures for the improvement of judicial 
procedure, and in May j 826 joined with Benton in prcsifnting 
a report on executive patronage. In the debate on the “ tariff 
of abominations ” in 1828 he took no part, but voted for the 
measure in obedience to instructions from the New York legis- 
lature — ^an action which was cited against him as late as the 
presidential campaign of 1844. Van Buren was not an orator, 
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but his more important speeches show careful preparation 
and his opinions carried weight; and the oft-repeated charge 
that he refrained from declaring himself on crucial questions 
is hardly borne out by an examinatiem of his senatorial 
career. In February 1827 he was re-elected to the Senate 
by a large majority. He was now one of the recognized 
managers of the Jackson campaign, and a tour of Virginia, the 
Carolinas and Georgia in the spring of 1827 won support for 
Jackson from Crawford. 

In 1828 Van Buren was elected governor of Nejw York for the 
term beginning on the ist of January 1829, and resigned his 
seat in the Senate. But on the 5th of March he was appointed 
by President Jackson secretary of state, an office which prob- 
ably had been assured to him before tlie election, and he 
resigned the governorship. As secretary of state he took care 
to keep on good terms with the “ kitchen cabinet, the group 
of politicians who acted as Jackson’s advisers, and won the 
lasting regard of Jackson by his courtesies to Mrs John H. Eaton, 
wife of the secretary of war, with whom the wives of the cabinet 
officers had refused to associate. He did not oppose Jackson 
in the matter of removals from office, but was not himself an 
active “ spoilsman,” and protested strongly against the appoint- 
ment of Samuel Swartwout (1783-1856), who was later a de- 
faulter to a large amount as collector of the port of New York, 
He skilfully avoided entanglement in the Jackson -Calhoun 
imbroglio. No diplomatic questions of the first magnitude 
arose during his service as secretary of slate, but the settlement 
of long-standing claims against Franc'e was prejiared for, and 
trade with the British VVest India coloni(‘S was opened. In 
the controversy with the Bank of the United States he sided 
with Jackson. After the breach between Jackson and Calhoun, 
Van iUiren was dearly the most prominent candidate for the 
vice-presidency. Jackson in Dec^emiier 1829 had already made 
known his own wish that Van Buren should receive the nomina- 
tion. In April 1831 Van Buren resigned, though he did not 
leave office until June. In August was appoint<‘d minister 
to England, and arrived in London in S(*plemher. He was 
cordially received, but in February h'urned that his nomination 
had been rejected b)- the Senate on the 25th of January. The 
rejection, ostensibly attributed in large part to Van Huren’s 
instructions to Louis McLane, the American minister to England, 
regarding the opening of the West India trade, in which refer- 
ence had lieen made to the results of the election of 1828, was in 
fact the work of ( allioun, the vice-president ; and when the 
vole was taken enough of the majority refrained from voting 
to produce a tie and give Calhoun his longed-for ” vengeance.” 
No greater impetus than tliis could have been givt.’n to Van 
Bunin’s candidacy for the vice-presidency. After a brief tour 
on the Continent he reached New York on the 5lh of July. In 
May the Democratic convention, the first held by that party, 
had nominated him for vice-president on the Jackson ticket, 
notwithstanding the strong opposition to him which existed 
in many slates. No platform was adopted, the widespread 
popularity of Jackson being relied upon to win success at the 
polls. His declarations during the campaign were vague 
regarding the tariff and unfavourable to the United States 
Bank and to nullification, but he had already somewhat placated 
the South by denying the right of Congress to abolish slavery 
in the l>i.strict of Columbia without the consent of the slave 
states. In the election he received 189 electoral votes, while 
Jackson received 219 for President. Jack.son now determined 
to make Van Buren president in 1836, and bent all his energies 
to that end. In May 1835 Van Buren was unanimously 
nominated by the Democratic convention at Baltimore. He 
expressed himself plainly during the canvass on the questions 
of slavery and the bank, at the same time voting, perhaps with 
a touch of bravado, for a bill offered in 1836 to subject abolition 
literature in the mails to the laws of the several stat(^s. Calhoun, 
bitterly hostile to tlie last, objected to the usual vote of thanks 
to the retiring vice-president, but withdrew his objection. In 
the election Van Buren received 170 electoral voters against 
73 for William Henry Harrison, his principal opponent ; but 


the popular vote showed a plurality of less than 15,000 in a 
total vote of about 1,500,000. The election was in fact a victory 
for Jackson rather than for Van Buren. 

The details of Van Buren’s administration belong to the history 
of the United States (see United States). He announced his 
intention ” to follow in the footsteps of his illustrious pre- 
decessor,” took over all but one of Jackson’s cabinet, and met 
with statesmanlike firmness the commercial crisis of 1837, already 
prepared for before he took office. No exhibition of ability or 
courage, however, nor yet the most skilful manipulation of the 
political machinery of the party, could prevent continued hostility 
to him and to the methods for which he was widely believed to 
stand. The state elections of 1837 1838 were disastrous for 

the Democrats, and the partial recovery in 1839 was offset by a 
second commercial crisis in that year. Nevertheless, Van Buren 
was unanimously renominated by the Democrats in 1840. 
Charged with being “ a Northern man with Southern principles,” 
he was frequently init?rrogated during the campaign, and his 
nomination obviously failed to arouse enthusiasm or even inspire 
confidence. The revolt against Democratic rule was undoubtedly 
serious, but a study of the popular vote shows that the election 
of Harrison, the Wliig (candidate, was less of a revolution than 
many affected to think. On the expiration of his term Van 
Buren retired to his estate at Kinderhook, but he did not with- 
draw from politics or cease to be a figure of national importance. 
It was e\'en proposed to make him a member of the Federal 
Supreme Court in order to get him out of political life. He con- 
fidently expected to be nominated for president in 1844, and 
his famous letter of the 27th of April, in which he frankly opposed 
the immediate annexation of Texas, though doubtless contribut- 
ing great!) to his defeat, was not made public until he felt practi- 
cally sure of the nomination. In the Democratic convention, 
though he had a majority of the votes, he did not have the two- 
thirds whic‘h the rule of the convention required, and after eight 
ballots his name was withdrawn, In 1848 he was again nomi- 
nated, first by the “ Barnburner ” faction of the Democrats, 
then by the Fre{‘ Soilers, with whom the ” Barnburners ” 
coalesced, but no electoral vole was won by the party. In the 
election of i860 he voted for the fusion ticket in New ^'ork which 
was opposed to Abraham Lincoln, but ho could not approve 
of President Buchanan’s course in dealing with secession, and 
later supported Lincoln. He died in Kinderhook on the 24th of 
July 1862. His memoirs, to 1834, remain unpubli.shed, but an 
inquiry into the Origin and Course of Political Parties in the 
United States was compiled from it by his sons and published 
in 1867. Van Buren married in 1807 Hannah Hoes (1782-1819), 
by whom he had four sons. 

Van Buren’s son Arraiiam (1807-1873) graduated at West 
Point in 1827, served under General Winfield Sc-oti against the 
Seminole Indians in 1836, and was made captain of the First 
Dragoons. In 1837 he resigned from the army to become his 
father’s private secrctar)’, but in 1846, at the outbreak of the 
war with Mexico, he was reappointed with the rank of major 
and paymaster. In August 1847 he was breveted lieutenant- 
colonel for gallant and meritorious conduct at Contreras and 
Churubusco. In 1854 he retired to private life. Another son, 
John (1810-1866), graduated at Vale in 1828, was admitted 
to the biir at Albany in 1830 and was attorney-general of New 
York in 1845-1846. He was popularly known as Prince 
John ” because of his manners and appearance. 

The best biography of Van Buren is by Edwanl M. Shepard, in 
the " American Statesmen Series " (revised ed.. Boston, 1899). 
The Life by George Bancroft (New York, i88g) is highly eulogistic. 
Von Holst’s United States, AlacDonald's Jacksonian Democracy, 
Garrison's Westward Extension and T. C. Smith’s Parties and 
Stavery (the last three in the “ American Nation Series") give much 
attention to \’aii Buren's public career. The Van Buren manu- 
scripts are in the Library of Congress. (W. MacD.*J 

VANCE» ZBBULON BAIRD (1830-1894), American political 
leader, was born in Buncombe County, North Carolina, on the 
13th of May 1830. He was educated at Washingtoii College, 
at Salem, Tennessee, and the university of North Carolina 
(1851-52). Entering politics as a Whig, he w'as elected solicitor 
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of Buncombe County (1852) and a member of the state House of 
Commons (1854), and served in the national House of Repre- 
sentatives from December 1858 until the 3rd of March 1861, 
As captain of a company in the T4th and as colonel of the a6th 
North Carolina regiments, he took part in the Virginia campaigns 
of 1861-62, From 1863 until the close of the war he was governor 
of the state, and from the 20th of May to the 5th of July 1865, 
when he was released on parole, was held us a prisoner by the 
United States authorities in Washington. Having been elected 
to the United States Senate in 1870 and been refused admission 
because his disabilities— due to h’s participation in the war- 
had not been removed, he took the lead in the fight against 
“ carpet-bag ** misrule and was chosen governor in the political 
revolution of 1876, ser\'ing in 1877-79. He was again elected 
to the Senate in 1878 and was re-elected in 1884 and 1890, 
serving from March 1879 until his death. Senator Vance was 
a typical Southern Whig. He disliked slavery and he hated 
secession. In common with other Whigs, he was forced to 
remain in the Democratic party after the war by the fear of 
negro domination. He died at Asheville, North Carolina, on 
the 14th of April 1894. 

See the Life by Clement Dowd (Charlotte, N.C., 1897). 

VANCOUVER, GEORGE (c. 1758-1798), English navigator, 
was bom in 1758. He entered the navy at the age of thirteen, 
and accompanied James Cook in his second (1772-74) and 
third (1776-80) voyages of discovery. After serving for several 
years in the West Indies, both under Rodney (his commander in 
the action of the 12th of April 1782) and under Alan Gardner 
(1786-89), Vancouver, on Gardner's recommendation, was 
appointed to command an expedition to the north-west coast 
of America, to take over from the Spaniards the territory 
they had seized (and subsecjuently relinquished) in that region, 
to explore the coast from 30® N. round to Cook’s River (or 
Inlet), to search for an eastward passage to the great lakes, 
and to ascertain the true charucter of Juan de Fucu Strait, 
Vancouver, accompanied by Lieutenant Jiroughton, left Fal- 
mouth on the rst of April 1791 and proceeded by way of the 
Cape of Good Hope to Australia, where he carefully surv'eyed 
part of the south-west coast, especially King George’s Sound, 
whose value as a harbour he fiointed out. He next made for 
Dusky Bay, New Zealand (which he was the first properly to 
explore), and thence sailing north-east, disc’overed (.)f)aro Islet 
(27® 36' S. ; 144® 12' W.), and on the 30th of I)ccemlx*r reached 
Tahiti, where he was again joined by Broughton, who mcan- 
v'^hile had discovered ('halham Island, After staying about 
three weeks at Tahiti and several weeks at the Hawaiian Islands, 
Vancouver on the i8th of April 1792 sighted the west coast 
of North America (California, then known as New Albion) in 
39® 27' N. He examined the coast up to 52® 18’ N. with minute 
care, survc5ing all inlets, discovering the Gulf of Gi'orgia, and 
circumnavigating Vancouver Island (named after him). After 
another visit (February-March 1793) to the Hawaiian Islands, 
in whose races and affairs he took great interest, Vancouver 
resumed his exploration of the American coast in April, sur- 
veying north to 56® N., and south (past the Spanish Cali- 
fornian settlements) to 35® N. During a fresh stay at the 
Hawaiian Islands (January-March 1794) Vancouver accepted 
their submission to Great Britain, hut this annexation seems 
never to have been officially ratified. Quitting the group again 
in March 1794, Vancouver sailed, by Chernigov island and 
Kodiak Island, to Cook’s Inlet, which was now proved to be 
no river. After a fresh survey of much of the coast north of 
San Francisco, Vancouver set out homewards via Cape Horn 
and St Helena in October 1 794. On the way he made a careful 
examination of Cape St Lucas, the southern prjint of Lower 
California, the Galapagos Islands and some other points. He 
reached the mouth of the Shannon on the 13th of September 
179s Thames on the 20th of October), and immediately set 
about the preparation of his narrative ; but he died at Peters- 
ham in Surrey on the loth of May 17^, before he had com- 
pleted his task. His brother John, assist^ by Captain Puget, 
published the complete record m 1798. 


SiH' A 0/ Discovery to the North Pacific Ocean and round 

the Worlii ... in jyoo-j . . . under Captain George Vancouver^ 
3 vols. (1798), with an atfas of maps am! puvti's. 

VANCOUVER, a city and the county-seat of Clarke county, 
Washington, U.^A., on tht' Columbia river about 100 m. from 
its mouth, about 5 m. E. of its confluence w’ith the VVillametlCj 
and 8 m. N.of Portland, Oregon. Pop. (1890) 3545 ; (1900)3126, 
of whom 547 were foreign-born. It is served by the Northern 
Pacific, the Great NorUiern, tlic Oregon 6 c Washington, and 
the Spokane, Portland Seattle railways, and by steamship 
lines, being accessible to sea-going vessi*ls ; a ferry i:onnects 
with the Portland Electric railway, riu* city is the seat of 
St James College (Roman C'atholie ; 1850) and of the state 
school for directive youth (1886). Vancouver Barracks, east 
of the city* is an important T.S. military [)ost (established in 
J849) and the headquarters of the Military Department of U\c 
Columbia (including Washingto!i, Oregon, Idaho, except the 
part in Yellowstone Park, and Alaska) ; t he military reservation 
include.s some 640 acres, rim post commands an excellent 
view of the Columbia, and ol the mountain peaks, Mt. Hood, 
Three Sisters, Jefferson and St Helens, 'I'ht' city has a public 
library and a public park, and there is a IJ.S. Land Office ht*re, 
Vancouver lies in a region of extensive forests and of fruit- 
growing and farming lands ; among its manufactures arc 
lumber products, l>arreLs, cunden.scd milk, flour, beer and 
(Utnned fruit. It was a post of the Hudson’s Bay Company 
in 1828-1846, and was protected by a large stockade, to whicJi 
settlers fled for protection when attacked by the Indians. It 
wa,s made the county-seat in 1854, was incorporated as a 
village in 1858 and was chartered as a city in iS8(>. 

VANCOUVER, a city and port in the province of British 
Columbia, (lanada, on the souUkth aUh of Burrard Inlet. 
Pop. (i()o()) about 45,000. it is the western t(Tminns of the 
Canadian Paeifie railway. 'Fhe harUiur of V^aneouver is one of 
the finest natural harbours in the world. 'J’he city is th(; larg(!st 
in British (blumbia, and is the chief Canadian shipping f)ort 
for Japan, (Lina, Australia and the i.slamls at which the (MM<. 
mail steamers call. 'Hutc arc regular lines of st(?anuTS running 
between Vancouver and Alaska and the points rd connexion 
I with the Yukon territory, as well a.s liru'S to Bug<ft Soutul and 
San Francisco in the United Stales. 'I'he port alst) has njgular 
and frefjucnt communication by steamer with Victoria, and is 
the hciadqiiarters of an extensive coasting Iraik*. In 1886, soon 
after its establishment, a fire swept the wlitdc ti»wn out of 
existence, but the inferior wooden buildings at first erected 
have been largely replaced by stone and brick strueiures, giving 
a handsome appearance to the jirincipal streets. Vancouver 
has well -paved .streets and is well supplied with water, electric 
lighting, electric cars and all the improvements of a modern 
city, Stanl(?y Park, a large reserve of 900 acres, is on(! of the 
princijial pleasure resorts. Then? Is also fine sca-liathing at 
English Bay on the outskirts of the city. 'Die “ McGill 
University ( ollegc of Britush (Joluml)ia” at Vancouver is one 
of the college.s of McGill University (Montreal). 'I'licre are a 
sugar refinery and cooperage works, as well as large sawmills, 
shingle factories and many other industrial concerns. A large 
whole.sale trade is carried on with ail tiu: settlements of the 
province. Vancouver is the centre of the important timber 
industry of British (Columbia. 

VANCOUVER ISLAND, the largest of an archipelago of 
innumerable Islands which fringes the J^acific coast of ( anada, 
being at the same time tlu? largest island on the west coast of 
North America, It forms part of British Columbia. It extends 
from 48' 20' to 5I®N. and from 123® to 128® 30' W., and is thus 285 
m, long and from 40 to 80 m. wide, with an area of about 20,000 
sq. m., being nearly tlie size of Nova .Scotia, which occupies 
a corresponding position on the Atlantic coast. It is bounded 
on the south by the Strait of Juan de Fuca, and is separated 
from tlie mainland of the province by the Strait of Georgia 
and Queen Charlotte Sound. A partially submerged range of 
mountains, which has been termed the Vancouver Range, runs 
parallel to the coast of British Columbia ; a portion of this range 
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forms Vancouver Island, and it again rises above the level 
of the sea farther north, forming the Queen Charlotte Islands. 
The coast-line is generally precipitous. The west coast is much 
broken by bays and inlets — the transverse valleys of the sunken 
range— which penetrate far inland. Among these may be men- 
tioned the Albemi Canal, which is 20 m. long with a fine harbour 
at its head, the width of the inlet varying from a half to one mile ; 
Nootka Sound, 6 m. wide, and sending three arms inland which 
are from 40 to 160 fathoms deep, as well as Clayoquot, Esperanza, 
Kyuquot and Quatsino Sounds, which also penetrate deeply 
into the island. The general height of the mountain-range 
on Vancouver Island is from 2000 to 3000 ft. ; some peaks 
arc 6000 ft. ; and Victoria Peak is 7484 ft. high. The island 
is composed largely of crystalline and metamorphic rocks, but 
contains some cretaceous areas which hold extensive beds of 
coal, especially on the east coast. These are mined at Nanaimo, 
Ladysmith and other points. The island is covered everywhere 
wdth an exceedingly dense forest, which makes its interior very 
difficult to traverse, so that there arc still portions of the island 
which have not been thoroughly explored. These forests yield 
immense supplies of magnificent timber, which together with 
the coal-field and fisheries constitute the chief resources of the 
island. There' are some level tracts on the south-east coast, 
as well as in the narrow, well-watered valleys of the interior, 
which afford excellent agricultural land on which cercuLs of all 
kinds, as well as all the fruits of the temperate zone, flourish, 
and which are also suitaijle for raising sheep and cattle. The 
climate of Vancouver Island, especially in the south, is wonder- 
fully mild for the latitude — as mild as that of Great Britain, 
with dryer summers. The mean tcmi)erature of December 
at Victoria in the south of the island is about 41° Fahr., while 
that of July is about 60". In the north and west the rainfall 
is greater than on the south and cast coasts. (F. d. A.) 

VANDALS (Lat. Vandili or Vandilii)^ a term used by early 
writers only as a collective designation for a group of Teutonic 
tribes including, according to Pliny, the Burgundians and the 
Goths. As a tribal name Vandali occurs first in connexion with 
the Marcomannic War. The people to whom the name is there 
applied seem to be identical with tliose formerly known as 
Lugii, Another tribe called Silingae by Ptolemy likewise 
appears among the Vandals at a later time. Both these tribes 
appear to have inhabited the upper part of the basin of the 
Oder, and the name of the Silingae is preserved in Silesia. The 
Vandals figure in the earliest legends both of the Goths and the 
Lombards, both of whom they are said to have encountered 
unsuccessfully. They first came into contact with the Romans 
during the Marcomannic War. In the time of Aurelian they in- 
vaded Pannonia, and during the reign of Probus wc find them 
fighting in Dacia. In the time of Constantine I., according to 
Jordanes, they suffered a great defeat at the hands of Gebcrich, 
king of the Goths, their own king Visimar being killed, and the 
survivors were allowed by the Romans to settle in Pannonia. 
Here they seem to have remained in subjection to the Romans 
for about sixty years. In the year 406 they moved westward, 
according to some writers at the instigation of Stilicho, who is 
himself said to have been of Vandal origin, and crossing the 
Rhine at Mainz proceeded towards Gaul. A portion of the 
nation is. however, said to have remained behind, and Procopius 
tells a story that these remnants sent an embassy to Gaiseric, 
asking that their kinsfolk in Africa should renounce their claims 
to the lands which their forefathers had held in the old homes 
of the race. (F. G. M. B.) 

In Gaul the Vandals fought a great battle with the Franks, in 
which they were defeated with the loss of 2000 men, and their 
king Goddgiscl was slain. In 409 his son Gunderic led them 
across the P>Tcnees. 'Fhey appear to have settled in Spain 
in two detachments. One, the Asdingian Vandals, occupied 
Galicia, the other, the Silingian, Andalusia. Twenty years of 
bloody and purposeless warfare with the armies of the empire 
and with their fellow -barbarians, the Goths and the Suevi, 
followed. The Silingian Vandals were well-nigh exterminated, 
but their Asdingian brethren (with whom were now' associated 


the remains of a Turanian people, the Alani, who had been 
utterly defeated by the Goths) marched across Spain and took 
possession of Andalusia. 

In 428 or 429 the whole nation set sail for Africa, upon an 
invitation received by their king from Bonifacius, count of 
Africa, who had fallen into disgrace with the court of Ravenna. 
Gunderic was now dead, and supreme power was in the hands of 
his bastard brother, who is generally known in history as 
Genseric, though the more correct form of his name is Gaiseric. 
This man, short of stature and with limping gait, but with a 
^cat natural capacity for war and dominion, reckless of human 
life and unrestrained by conscience or pity, was for fifty years 
the hero of the Vandal race and the terror of Constantinople 
and Rome. Probably in the month of May 428 he assembled 
all his people on the shore of Andalusia, and numbering the 
males among them from the greybeard down to the newborn 
infant found them to amount to 80,000 souls. The passage was 
effected in the ships of Bonifacius, who, however, soon returning 
I to his old loyalty, besought his new allies to depart from Africa. 
They, of course, refused, and Bonifacius turned against them, 
too late, however, to repair the mischief which he had caused. 
Notwithstanding his opposition, the progress of the Vandals 
! was rapid, and by May 430 only three cities of Roman Africa — 
Carthage, Hippo and Cirta — remained untaken. The long siege 
of Hippo (May 430 to July 431), memorable for the last illness and 
death of St Augustine, which occurred during its progress, ended 
unsuccessfully for the Vandals. At length (30th January 435) 
peace was made between the emperor Valcntinian III. and 
Gaiseric. The emperor was to retain Carthage and the small 
but rich proconsular province in which it was situated, while 
Hippo and the other six provinces of Africa were abandoned 
to the Vandal. Gaiseric observed this treaty no longer than 
suited his purpose. On the 19th of October 439, without any 
declaration of war, he suddenly attacked Carthage and took it. 
The Vandal occupation of this great city, the third among the 
citiesof the Roman empire, lasted for ninety-four years. Gaiseric 
seems to have counted the years of his sov(Teignty from the date 
of its capture. Though most of the remaining years of Gaiseric’s 
life were passed in war, plunder rather than territorial conquest 
seems to have been the object of his expeditions. He made, 
in fact, of Carthage a piratc^s stronghold, whence he issued 
forth, like the Barbary pirates of a later day, to attack, as he 
himself said, “ the dwellings of the men with whom God is 
angry, leaving the question who those men might be to the 
decision of the elements. Almost alone among the Teutonic 
invaders of the empire he set himself to form a powerful fleet, 
and was probably for thirty years the leading maritime power 
in the Mediterranean. Gaiseric’s celebrated expedition against 
Rome (455), undertaken in response to the call of Eudoxia, 
widow of Valcntinian, was only the i^catest of his marauding 
exploits. He took the city without difficulty, and for fourteen 
days, in a calm and businesws-like manner, emptied it of all its 
movable wealth. The sacred vessels of the Jewish temple, 
brought to Rome by Titus, are said to have been among the 
spoils carried to Carthage by the conqueror. Eudoxia and her 
two daughters were also carried into captivity. One of the 
princesses, Eudocia, was married to Hunneric, eldest son of 
Gaiseric ; her mother and sister, after long and tedious negotia- 
tions, were sent to Constantinople. 

There does not seem to be in the story of the capture of Rome by 
the Vandals any justification for the charge of wilful and object- 
less destruction of public buildings which is implied in the word 
“ vandalism.” It is probable that this charge grew out of the 
fierce persecution which was carried on by Gaiseric and his son 
against the Catholic Christians, and which is the darkest stain 
on their characters. This persecution is descril>ed with great 
vividness, and no doubt with some exaggeration, by the nearly 
contemporary Victor Vitensis. Churches were burned ; bishops 
and priests were forced by cruel and revolting tortures to reveal 
the hiding-places of the sacred vessels ; the rich provincials 
who were employed about the court, and who still adhered to the 
Catholic faith were racked and beaten, and put to death. The 
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bishop# were almost universally banished, and the congregations 
were forbidden to elect their successors, so that the greater part 
of the churches of Africa remained ** widowed ** for a whole 
generation. In 476, at the very close of Gaiseric's life, by a 
treaty concluded with the Eastern emperor, the bishops were 
permitted to return. There was then a short lull in the perse- 
cution ; but on the death of Gaiseric (477) and the accession of 
Hunneric it broke out again with greater violence than ever, 
the ferocity of Hunneric being more thoroughly stupid and 
brutal than the calculating cruelty of his father. 

On the death of Hunneric (484) he was succeeded by his cousin 
Gunthamund, Gaiseric having established seniority among his 
own descendants as the law of succession to his throne. Guntha- 
mund (484-96) and his brother Thrasamund (49<^S23), though 
Arians, abated some of the rigour of the persecution, and main- 
tained the external credit of the monarchy. Internally, however, 
it was rapidly declining, the once chaste and hardy Vandals 
being demoralized by the fervid climate of Africa and the sinful 
delights of their new capital, and falling ever lower into sloth, 
effeminacy and vice. On the death of Thrasamund, Hildcric 
(523 31), the son of Hunneric and Eudocia, at length succeeded 
to the throne. He adhered to the creed of his mother rather 
than to that of his father ; and, in spite of a solemn oath sworn 
to his predecessor that he would not restore the Catholic churches 
to their owners, he at once proceeded to do so and to recall the 
bishops. Hildcric, elderly, Catholic and timid, was very un- 
popular with his subjects, and after a reign of eight years he 
was thrust into prison by Iiis warlike cousin Gclimcr (531-34). 

The wrongs of Hildcric, a Catholic, and with the blood of 
'Fheodosius in his veins, afforded to Justinian a long-coveted 
pretext for overthrowing the Vandal dominion, the latent 
weakness of which was probably known to the statesmen of Con- 
stantinople. A great expedition under the command of Belis- 
arius (in whose train was the historian Procopius) sailed from 
the Bosporus in June 533, and after touching at Catana in 
Sicily finally reached Africa in the beginning of September. 
Gelimer, who was strangely ignorant of the plans of Justinian, 
had sent his brother Tzazo with some of his best troops to quell 
a rebellion in Sardinia (that island as wvW as the Balearic Isles 
forming part of the Vandal dominions), and the landing of 
Belisarius was entirely unopposed. He marched rapidly towards 
Carthage and on the 13th of September was confronted by 
Gelimer at Ad Decimum, 10 m. from Carthage. The battle 
did not reflect any great credit either on Byzantine or Vandal 
generalship. It was in fact a series of blunders on both sides, 
but Bclisarius made the fewest and victory remained with him. 
On the 14th of September 533 the imperial general entered 
Carthage and ate the feast prepared in Gelimer’s palace for its 
lord. Belisarius, however, was too late to save the life of 
Hilderic, who had been slain by his rivaPs orders as soon as the 
news came of the landing of the imperial army. Still Gelimer 
with many of the Vandal warriors was at liberty. On the return 
of Tzazo from Sardinia a force was collected considerably larger 
than the imperial army, and Gelimer met Belisarius in battle 
at a place about 20 m. from Carthage, called Tricamarum 
(December 533). This battle was far more stubbornly con- 
tested than that of Ad Decimum, but it ended in the utter 
rout of the Vandals and the flight of Gelimer. He took refuge 
in a mountain fortress called Pappua on the Numidian frontier, 
and there, after enduring great hardships in the squalid dwellings 
of the Moors, surrendered to his pursuers in March 534. The 
well-known stories of his laughter when he was introduced to 
Belisarius, and his chant, ** Vanitas vanitatum,” when he 
w^alked before the triumphal car of his conqueror through the 
streets of Constantinople, probably point to an intellect dis- 
ordered by his reverses and hardships. The Vandals who were 
carried captive to Constantinople were enlisted in five squadrons 
of cavalry and sent to serve against the Parthians under the 
title ** Justiniani Vandali.'^ Four hundred escaped to Africa 
and took part in a mutiny of the imperial troops, which was with 
difficulty quelled by Belisarius (536). After this the Vandals 
disappear from history. The overthrow of their kingdom 


undoubtedly rendered easier the spread of Saracen conquest 
along the northern shore of Africa in the following century. In 
this as in many other fields Justinian sowed that Mahomet 
might reap. (T, h.) 

Se« Pliny, Natural History, iv. oo ; Macitus, Germania, cc. 2, 4.^ ; 
IHolemy, ii. c. xi, §§ 18 fi. ; Julius Capitolinus, Dc Bello Mateo- 
mannico, 17 ; Vopiscus, Probus, 18 ; Dexippus, Excerpta, pp. 19 fi. 
(Bonn) ; and jonlams, 4, 10, 22 ; Procopius, De Bello Vandalico, 
a tirst-ratc authority for contom]^orary ovents, must be iKscd with 
caution for the history of the two cr three gencTations before his 
time. The chroniclers Idatius, l^rospt^i' and Victor Tunnunensis 
supply some facts, and for tlie piMsecutioii of the Catholics Victor 
Vitensis and the Vita Augustini of J^osidius may be ccmsultocl. Sec 
also E. Gibbvjn, Decline and Fall, chaps, xxxiii. ancl xli. ; Papencordt, 
Geschichte der vandalischen Herr sc haft in Afrika (Berlin, 1837) ; 
'J'. Hodgkin, Italy and her Invaders (1880-99) ; L. Schmidt. Gesckichte 
det Wandalen (Leipzig, 1901) ; ancl F, Marti'oye, L' Occident 4 Vipoque 
byzaniinc (1904). 

VANDAMME, DOMINIQUE RENfi, Count (1770-1830), 
French soldier, was born at Cassel, near Dunkirk, on the 5th of 
November 1770. He enli.stcd in the army in 1786, served in 
Martinique in 1788 and on returning to France entered into 
the Revolutionary movement, raising a company of light 
infantry at his native place, llis extraordinary bravery and 
vigour in the campaign of 1793 ensured his rapid promotion, and 
after Hondschoote he was niad(‘ a general of brigade. He served 
in this rank in Ihe campaigns of 1794 in the Low Countries, 
1795 on the Rhine and 1796 in Germany, ancl at the outbreak 
of the war in 1799 he was promoted general of division. In that 
year and in 1800 he served under Brunc, Moreau and Macdonald 
in Holland, Germany and Switzerland. H(? was renowned for 
his tenacity and fearlessness as a fighting general as well as for 
his frank, rough manners and plundering and cli.ssolute life, but 
once he came under Nai>oleon^ influence he was (unlike most of 
the Rhine Army officers) his absolutely devoted servant. In 
1805, for his splendid leadership at Austerlitz, he was g’vcn 
tlie Grand Eagle of the Legion of Honour, and in 1806 7 he 
commanded a small corps of the Grande Arniec whicli reduced the 
.Silesian fortresses. In t8o8 he was made count of llnebourg, 
i in 1809 he served in the Eckmtihl campaign with distinction, 

I but in 1812, while commanding the Westphalian conlingcnl he 
j quarrelled with King Jerome Bonaparte and returned to France. 
He returned to the army in 1813. But his corps, sent against the 
line of retreat of the Allies at the time of the battle of Dresdim, 
was entangled in the mountains, surrounded and after a fierce 
resistance compelled to surrender at Kulm (see Napoi.konic 
Campaigns). In his captivity he appears to have been treated 
with especial harshne.ss, and when the end of the war released 
him he was forbidden to enter l^iris, and sent to Cas.sel by 
Louis XVIII. He was thus free of all obligations towards the 
Bourbons, and when Napoleon returned, joined him without 
hesitation. The emperor made him a peer of France and placed 
him at the head of the 111. corps in the Army of the North (see 
Waterloo Campaign). After Wat(;rloo, under Grouchy’s com- 
mand, he brought back his corps in good order to Paris and 
thence to the Loire. The Restoration first imprisoned and then 
exiled him, and unlike most of his comrades he was never re- 
employed as a general. He died at (Xssel on the 15th of July 
1830. ' 

See Du Cassc, Le GMral Vandamme et sa correspondance, 
VANDERBILT, CORNELIUS (1794-1877), American capit- 
alist, was bom near Stapleton, Staten Island, New York, on 
the 27th ofiMay 1794. He was a descendant of Jan Aersten 
Van der BBt, who emigrated from Holland about 1650 and 
settled near Brooklyn. The family removed to Staten Island 
in 1715. At the age of 16 he bought a sailboat, in which he 
carried farm produce and passengers between Staten Island 
and New York. He was soon doing a profitable carrying 
business, and in 1813 carried supplies to fortifications in 
New York Harbour and the adjacent waters. Recognizing the 
superiority of steam over sailing vessels, he sold his sloops and 
schooners, and in 1817-1829 was a captain on a steam ferry 
between New York and New Brunswick. During the next 
twenty years he developed an extensive carrying trade along 
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the coast in a fleet which became so lai^ge as to win for him the 
popular designation of “ Commodore.*^ In 1849 he got from the 
Nicaraguan government a charter for a route from Grey town 
on the Atlantic by the San Juan river and Lake Nicaragua to 
San Juan del Sur, on the Pacific; and in 1851-1853 by means 
of this route he conducted a semi-monthly steamship line be- 
tween New York and San Francisco. In 1855-1861 he operated 
a freight and passenger line between New York and Havre, and 
by carrying the United States mails free drove out of business 
his only rival, the Collins line — the Cunard boats being at that 
time in use ior the Crimean War. In 1857-1862 he sold his 
steamships and turned his attention more and more to the 
development of railways. In 1857 he became a director, and 
in 1863 president, of the New York & Harlem railway com- 
pany, operating a line between New York and Chatham Four 
Corners, in Columbia county, and he greatly improved this 
service. He then acquired a controlling interest in the Hudson 
River railway, of which he became president in 1865 ; and after 
a sharp struggle in 1868 he became president of the New' York 
Central (between Albany and Buffalo), which in 1869 he com- 
bined with the Hudson River road, under the name of thti New 
York Central & Hudson River railroad, of which he became 
president. His acquisition of the Lake Shore & Michigan 
Southem railway in 1873 established a through line (controlled 
by him) between New York and Chicago. At the time of his 
death (in New York City on the 4th of January 1877) he owmed 
a majority interest in the New York C’entral & Hudson River, 
the Lake Shore Michigan Southern, the Harlem, and the 
Canada Southern railw'ays, and had holdings in many others, 
and his fortune was variously estimated at from $90,000,000 
to $100,000,000, about $80,000,000 of which he left to his son, 
Williarn Henry. He made considerable benefactions to Vander- 
bilt University, and gave $50,000 during his life to the Church 
of the Strangers in New York. 

His eldest son, Wti.liam Henry Vanderbilt (1821-1885), 
was born in New Brun.sw'ick. New J(Ts<?y, on the 8th of May 
1821. He was a clerk in a New York banking house from 1839 
to 1842, when his father bought him a farm of 75 acres near 
New Dorp. Staten Island, New York. In i860 he was ap- 
j)ointed receiver of the Staten Island railway, of which he was 
eltH-led president in 1862, and which he brought into connexion 
w'ith New York by means of a line of ferry-boats. He became 
X'ice-prt'sidcnt of the Hudson River railway in 1865, vice- 
pr(‘sidein of the New 'N’ork Central & Hudson River railway 
in 1869, and president in June 1877, succeeding his father as 
pre.sideiit of the Lake Shore ^ Michigan Southern, the Canada 
Sou them, and the Alichigan Cc^ntral railways. He died in New 
York on the 8th of December 1885. His fortune at the time of 
his death was estimated at $200,000,000. In 1880 he paid all 
the expenses ($100,000) incident to the removal of the obelisk 
(“ Cleopatra’s Nctedle ”) from Egypt to Central Park, New 
York ; in the same year he gav e $100,000 to found the Theo- 
logical School of Vanderbilt University, which his father had 
endowed. In 1884 he gave $500,000 to found a school of 
medicine in connexion with the College of Physicians and 
Surgeons in New York. By his will he left $200,000 to Vander- 
bilt University, $100,000 to the Domestic and Foreign Aiksionary 
Society of the Protestant Epi.scopal Church, $100,000 to St 
Luke’s Hospital in New York, $100,000 to the Young Men’s 
Christian Assoc iation of New York, $100,000 to the Metro- 
politan Museum of Art in New York, $50,000 to the American 
Museuni of Natural History, $100,000 to the Protestant Epis- 
copal Mission Society of New York, and $250,000 in ail to various 
other religious and charitable organizations and institutions. 

William Henry’s eldest son, Cornelius (1843-1899), became 
as.sistant ^easurer of the Harlem railway in 1865, and treasurer 
in 1867 ; in 1877, after the death of his grandfather, was elected 
lir,st vice-president of the New York Central, and in 1878 be- 
came treasurer of the Alichigan Central and vice-president and 
treasurer of the Canada Southern. In 1883, under a reorganiza- 
tion of the New York Central and Michigan Central railways, he 
became clmirman of the boards of directors of those two systems 


and their responsible head. His benefactions includ^ $250,000 
(1897) for an addition to St Bartholomew’s HospiUl in New 
York ; to Yale, $1,500,000, part of which was used in building 
Vanderbilt Hall (a dormitory) ; and $100,000 to the fund for 
the building of the Episcopal Cathedral of St John the Divine 
in New York. To the Metropolitan Museum of Art in New 
York he presented Rosa Bonheur’s “ Horse Fair.” 

See W. A. Croffut, Thtf Vanderbilts and the Story of their Fortune 
(Chicago, 111 ., 1886) ; D. W. Cross, " The Railroad Men of America,” 
in Magazine of Western History, vol. viii. (Cleveland, Ohio. 1888) ; 
and Burton J. Hendrick, “The Vanderbilt Fortune/' in McClure's 
Magazine, vol. xxxii. (New York, 1908-1909). 

VANDERLTK, JOHN (1776-1852), American artist, was 
born Ht Kingston, New York, on the 15th of October 1776. 
He was employed by a pnnt-seller in New York, and was first 
instructed in art by Archibald Robinson (1765-1835), a Scots- 
man who was afterwards o?ie of the directors of the American 
Academy. He copied some of Gilbert Stuart’s portraits, 

I including one of Aaron Burr, who placed him under Gilbert 
Stuart as a pupil. In 1796 Vanderlyn went to Paris, and in 
1805 to Rome, where he painted his picture of ” Marius amid 
tl^ Ruins of Carthage,” which was shown in Pari.s, and obtained 
a gold medal then\ This success caused him to remain in Paris 
for seven years, during which time he prospered greatly. In 
1812 he showed a nude ” Ariadne ” (engraved by Durand, 
and now in the Pennsylvania Academy), which increased his 
fame. When Aaron Burr fled to Paris, Vanderlyn was for 
a time his only support, Vanderlyn returned to America 
in 1815, but (lid not meet with success; he worked very 
slowly, and neither his portraits nor various panorama which 
he exhibited brought him any considerable financial return. 
In 1842, through friendly influences, he was commis.sioned 
by Congress to paint ‘‘The Landing of Columbus” for one 
of the panels in the rotunda of the Capitol at Washington. 
Going to Paris, he employed to assist him a French artist, 
who, it is said, did roost of the work. He died in absolute 
want at Kingston, New York, on the 23rd of St^ptember 1852. 
Vanderlyn was the first American to study in PYance instead 
of in England, and to acquire accurate draughtsmanship. He 
I was more acadcroiic than his fellows ; but, though faithfully 
; and capably executed, his work was rather devoid of charm, 
j He painted portraits of Presidents W^ashington (a copy of 
I Stuart’s j)ortrait, for the National House of Representatives), 

I Monroe, Aladison, Jackson and Taylor, and the statesmen 
I Robert R. Livingston (New York Historical Swaety), John C. 
Calhoun and George Clinton. 

VAN DER STAPPEN, CHARLES(i843'-iqio), Belgian sculptor, 
was born in Brussels, September 1843. His first contribution 
to the Brussels Sidon was “ The P'aun’s Toilet ” of 1869, and 
^ereafter he began to produce work of a high and novel order 
in every class of sculpture, and soon, along with Paul de Vigne, 
became recognized as the l*adcr of the section of the new 
Belgian school of sculpture which, while aiming at truth to 
life, allowed itself nevertheless to be inspired by tlie classic 
perfection of the art of Greece and the spirit of the Italian 
Renaissance. Viin dcr Stappen has shown his greatest power 
in decorative sculpture, such as we see in the decoration on 
the Palais des Postes, Brussels (1872), as well as the pediment 
“ Orchestration ” for the Conservatoire de Musique, and the 
noble bronze group, ” The Teaching of Art,” on the fa9ade of 
the Palace of Fine Arts, Brussels. Among his other decora- 
tive work are the statues for the Alhambra Theatre and the 
caryatides for the.house of the architect M, de Curt^ (1874). His 
best-known monuments are those to Alexandre Gendebien ” 
(1874) and “ Baron Coppens,” at Shael (1875). His statues 
inclucie ” William the Silent,” set up in the Square du Petit 
Sablon, “ The Man with the Sword,” and “ The Sphinx 
the last two in the Brussels Museum. The bronze group 
“ Ompdrailles ” was acquired by the Belgian government 
(1892). In 1893 the sculptor began his collaboration with 
Constantin Meunier for the elaborate decoration of the botanical 
gardens of Brussels, and the result of the connexion may be 
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seen in ** The Builders of Cities/* a group which might almost 
have come from his companion, so strongly is it imbued with 
the sentiment and illustrative of the t>pcs of the '' socialistic 
art ** of Meunier. 

See Charles van der Stappen, by Camille Lcmonnier; Les Artistes 
beiges Conte mporains, by E. L. de Taye ; The Renaissance of Sculpture 
in Belgium, by O. G. Destree (London, 1805). 

VAN DER WEYDEN, ROGER (c. i4oo-,i464), Flemish 
painter, also known as Roger de la Pasture, Rogicr de Bruxelles, 
&c., was born at Tournay, where in 1427 he entered the studio 
of Robert Campin. He established himself in Brussels about 
1435. He was in Italy in 1449-1450, but his visit shows no result 
on his style, which owes nothing to Italian models ; and he 
returned to Brussels, where he died on the i8th of June 1464. 
His vigorous, subtle and expressive painting and popular 
religious conceptions had considerable influence on the art 
of Flanders and Germany. Memlinc was his greatest pupil ; 
and his place in the early Flemish school is second only to that 
of the Van Eycks. He was not a pupil of Jan van Eyck, as 
wus at one lime supposed. His principal paintings were ; a 
“ Descent from the Cross ** (1440), now in Madrid, and another 
(1443) in the church of St Pierre at Louvain ; a triptych 
(1438-1440), now in the Berlin Museum ; “ Madonna with 
Saints ** (1450), at the Stadel Institute, Frankfort ; a “ Last 
Judgment” (1451), in the hospital of Beaune, France; the 
portraits of Philip the Good (Antwerp Museum) and Cliarles the 
Bold (Brussels Museum), painted about 1456-1458 ; the ” Altar- 
piece of St John** and the triptych from Middleburg (Berlin 
Museum); an “Entombment of Christ” (National Gallery); 
a “ Woman Crying” (Brussels Museum); “Descent from the 
Cross ** (Louvre) ; “ Adoration of the Magi ** (Old Pinakothek 
at Munich) ; “ Descent from the Cross ** (the Hague) ; “ Seven 
Sacraments ** (Antwerp Museum) ; “ Descent from the Cross ** 
(Brussels Museum). Some of these latter, and others, 
arc only doubtfully attributed to the master. The “ Ouci- 
fixion ” in the Brussels Museum, assigned cither to him or 
to Memlinc, and containing portraits of the Sforzas, probably 
represents Roger van der Weyden in some of the principal 
fi^fures at least, though Memlinc may have completed the 
picture. 

There was a younger Roger van der Weyden (c, 1450-1529), 
to a brilliant “ Mary Magdalen ** in the National Gallery 
is attributed. 

"riiore anj Lives of the elder Van der Weyden by A. Wauters 
(1856) and Alex. Pinchart (187O). 

VANDEVELDE, ADRIAN (1639-1672), Dutch animal and 
landscape painter, a brother of William Vandevelde 
the marine painter, was born at Amsterdam in 1639. He 
was trained in the studio of Jan Wynants, the landscape painter, 
where he made the acquaintance of Philip Wouwerman, who 
is believed to have aided him in liis studies of animals, and to 
have exercised a powerful and beneficial influence upon his 
art. Having made exceptionally rapid progress, he was soon 
employed by his master to introduce figures into his landscape 
compositions, and he rendered a similar service to Hobbema, 
Ruysdael, Verboom and other contemporary artists. His 
favourite subjects are scenes of open pasture land, with sheep, 
cattle and goats, which he executed with admirable dexterity, 
with much precision of touch and truth of draughtsmanship, 
and with clear silvery colouring. He painted a few small 
but excellent winter scenes with skaters, and several religious 
subjects, such as the “ Descent from the Cross,’* for the Roman 
Catholic church in Amsterdam. In addition to his paintings, 
of which nearly two hundred liave been catalogued, he executed 
about twenty etchings, several of which appear from their 
dates to have been done in his fourteenth year. They are 
simple but pleasing in tonality, and arc distinguished by great 
directness of method and by delicacy and certainty of touch, 
Adrian Vandevelde died at Amsterdam in January 1672. 

VANDEVELDE, WILLIAM (1633-1707), the younger, Dutch 
painter, a son of William Vandevelde, the elder, also a painter 
of sea-pieces, was born at Amsterdam in 1633, He was in- i 


structed by his father, and afterwards by Simon de Vlieger, a 
marine painter of repute at the time, and had achieved great 
celebrity by his art before he came to London. In 1674 he 
was engaged by Charles IL, at a salary of {100, to aid his father 
in “ taking and making draughts of sea-fights,” his part of the 
w^ork being to reproduce in colour the drawings of tlie elder 
Vandevelde. He was also patronized by the Duke of York 
and by various membei's of th(‘. nobility. He died in London 
on the 6th of April 1707. Most of Vaudevelde’s finest W'orks 
represent views off the coast of Holland, witli Dutch shipping. 
His best productions are delicate, spirited and finished in 
handling, and correct in the drawing of the vessels and their 
rigging*. numerous figures arc tellingly introduced, and 
the artist is successful in his renderings of sea, whether in calm 
or storm. 

Vandevt‘l(lf was a most prolific artist ; in adtlition to his paintings, 
of which Smith catalogues about three hundred and thirty, he 
executed an immense number of drawings, slcc'lches and studies, 
which are prized by collectors. 

VAN DORN, EARL (1820-1863), American soldier, was born 
near Vicksburg in 1820, and entered the army of the United 
States from West Point in 3842. For several >'ears previous 
to the Mexican War he was employed in garrison duty, but in 
that war he saw a good deal of active service, distinguishing 
himself at Cerro Gordo and Churubusco, returning to the 
United States a brevet-major. He also fought in the Seminole 
War and in 1858 against the Comanches. When his state 
seceded in 1861 he resigned his commission in the U.S. army, 
and in the September of that year became major-general C.S.A. 
He (Kimmanded the Confederates in the hard-fought battle of 
Pea Ridge, but was supersi^dcd for failing to win it. l.ater in 
1862 he won promotion and a second indejiendcnt command 
in iiie West, and led the Confederates at the battle of Corinth 
(the 3rd and 4th of October 1862) at wdiich he came very near 
to success. In spite of the verdict of a court of inquiry, he 
was again superseded. As a suliordinatc of Lieut. -General 
Pemberton he did splendid service to the Confederate cause 
in defeating Grant’s first advances on Vicksburg at Holly Springs 
(1862). He was shot in a private quarrel on the 8th of May i86v 
VAN DYCK, SIR ANTHONY (i599’i64i), Flemish painter, 
was bom in Antwerp on the 22nd of March 1590. Though the 
name of Van Dyck is frequently met with in the list of Ant- 
werp painters, Anthony’s pedigree cannot be traced beyond 
his grandparents, who were silic mercers of .some standing. 
He was the seventh of twelve children of Frans Van D\’ck, 
an Antwerp tradesman in good circumstances. His mother, 
Maria Cupers, who died when he was scarcely eight years of age, 
seems to have attained a certain clegnic of excellence in art 
needlework. Of the boy’s early education nothing is known, 
lie was little over ten when he was apprenticed to Hendrick 
Van Balen, the painter of many delicate little pictures as well 
as an occasional collaborator of Rubens and Breughel, and the 
master of Snyders. From a document in the state paper ofiice 
at Brussels, relating to a lawsuit Ixttween a picture dealer and 
an Antwerp churchman, which arose out of the sale, in 1660, 
of a series of Apostles* heads ascribed to Van Dyck, it appears 
that, as far hack as 1615, Van Dyck had worked independently, 
with pupils of his own, and that his pictures were greatly valued 
by artists and amateurs. Professor Woermann has identified 
several of the Apostles’ heads here spoken of with some paintings 
in the gallery at Dresden. Another is in the possession of Earl 
Spencer at Althorp. 

Before he was nineteen (February 1618) Van Dyck became a 
full member of the Antwerp gild of painters ; and some idea of 
his ability at the time may be gained from the excclJcnt portraits 
of an old lady and gentleman, formerly ascrib(?d to Rul>ens, in 
the Dresden gallery. Dated 16x8, they were originally entered 
as works of Van Dyck, and, as Professor Woermann observes, 
are undoubtedly the same as those spoken of by Mols in his 
MS. annotations on Walpole’s Anecdotes ^ now in the library at 
Brussels. But the same admiration cannot be accorded to the 
earliest religious composition known to have been painted by 
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him—** Christ falling under the Cross/' in St Paul's at Antwerp. 
This picture, of some ten life-size figures, still preserved in the 
place for which it was originally destined, distinctly proves that 
from the outset of his career Van Dyck’s power of conception 
was vastly inferior to his refined taste as a portrait painter. At 
first sight it seems also that with him, as with most other Flemish 
painters of the period, every conception, whether sacred or 
profane, needed to be cast in the mould of Rubens. It would 
be too much, however, to assert that Van Dyck at this time 
stood under the guidance of that master ; their association, 
indeed, does not seem to have begun until i6iy, and Bellori 
(1672), who got his information from Sir Kenelm Digby, Van 
Dyck's bosom friend, tells us that he was first employed in 
making drawings (probably also chiaroscuros) for the use of 
the great master's engravers, and that among works of the 
kind one of the first was the “ Rattle of the Amazons ” (1619). 

In 1620, WQ know, Van Dyck was working with Rubens, for 
on 20th March, in making arrangements with the Antwerp 
Jesuits for the decoration of their church, the master is allowed 
to avail himself of his pupil's assistance, and obtains for him 
the promise of a picture. This proof of Van Dyck's personal 
reputation is fully cotifirmcd (17th July) by a correspondent 
of the earl of Arundel, who speaks of Van Dyck as a young man 
of one-and-twenty whose works arc scan^ely less esteemed than 
those of his master, and adds that, his relations being people 
of considerable wealth, he could hardly be expected to leave his 
home. Van Dyck was, however, thus persuaded, for on 28th 
November Sir Toby Mathew mentions the artist's departure 
to Sir Dudley (?arleton, adding that he is in receipt of an annual 
pension of £100 from the king, 'fhere is evidence of Van 
Dyck's presence in I.<ondon till tlie end of February 1621. He 
is first mentioned in the order-book.s of the Exchequer on the 
17th of that month as receiving a reward of £100 “ for special 
service by him f)erforme<l for His Majesty," and on the 28th, 
“ Antonio van Dyck, gent.. His Majesties servant, is allowed 
to travaile 8 months, he havingc obtayncid his Ma^‘®“ leave in 
that behalf, as was signified by the E. of Arundell." What 
Van Dyck did in London is not known. Among his numerous 
paintings still preserved in English houses one only is admitted 
as belonging to the period of this first visit, a full-length portrait 
of James I. in the royal collection. That he was at the time a 
portrait painter of the rarest merit may easily be seen from the 
portrait of “ Van dcr Geest " in the National Gallery (London), 
and from his own likenesses of himself when still quite young and 
beardless, in the National Gallery, in the Pinakothek at Munich 
and in the Wallace Collection. In this last admirable specimen 
the young painter has represented himself in the character of 
Paris. Early paintings by Van Dyck are certainly not scarce 
in British galleries ; at Dulwich there is his admirable Samson 
and Delilah, ascribed to the school of Rubens. 

Though the leave of absence was probably obtained by Van 
Dyck for the purpose of studying the masters in Italy, the 
eight months had almost elapsed before he started from Antwerp, 
whither he had gone from London. He left Antwerp on the 
3rd of October 1621, and arrived at Genoa on the 21st of 
November of the same year. Though Van Dyck unquestion- 
ably first became acquainted with the masterpieces of the great 
Venetian colourists in Rubens's atelier^ there can be little doubt 
that most of the pictures which were formerly ascribed to his 
earliest period really date from the years of his Italian journey. 
In fact, studies for some of them can be found in the Chatsworth 
sketch-book. Among these early works are the ** Martyrdom 
of St Peter " (Brussels), the “ Crowning with Thoms ” (Berlin), 
the ** Betrayal of Christ " (Madrid and Lord Methuen), St 
Martin dividing his Cloak " (Windsor Castle), — a magnificent 
production, generally ascribed to Rubens, but easily identified 
through Van Dyck's admirable sketch at Dorchester House. 

It is unnecessary to dwell on a number of tales connected 
with Van Dyck's early life, all of which have on closer examina- 
tion proved to be apocryphal ; but one story has been too 
frequently told to be altogether ignored. At the very outset 
of his Italian journey the inflammable youth was captivated 


by the beauty of a country girl, and for the love of her painted 
the altar-piece still to be seen in the church at Saventhem, near 
Brussels, in which he himself is supposed to be represented on 
a grey horse, given by Rubens to his pupil It is now known, 
however, that the picture was commissioned by a gentleman 
living at Saventhem (to the charms of whose daughter Van Dyck 
in reality seems not to have been altogether in.sensible), and a 
closer study makes it almost certain that it was executed after, 
not before, his Italian journey. On a reduced scale, and with 
the omission of two or three figures, the “ St Martin ” at Saven- 
theni in a reproduction of the picture at Windsor Castle. 

With th(? exception of a short visit to Antwerp at the time 
of his father's death in 1622, Van Dyck spent the next five 
years in Italy. No master from beyond the Alps ever took 
up a higher position than Van Dyck among the most celebrated 
representatives of Italian art. Study, as a matter of course, 
had been one of his principal objects. No doubt can be enter- 
taintid as to the great influence exerted by the works of Titian, 
Paul Veronese and the other great masters of the Venetian 
school in the development of his genius ; still the individuality 
of the painter remains a striking feature of what may be termed 
his Italian works, especially portraits. Their peculiar char- 
acter seems to originate even more in the stateliness of the 
personages he was fortunate enougli to have as sitters than in 
any desire to follow individual predilection or prevailing fashion. 
As in later years Van Dyck gives us a striking picture of the 
higher classes in England, so at this stage he makes us acquainted 
with Italian beauty and style ; and at no other period is his 
talent more advantageously shown than in some of the glorious 
portraits he painted at Rome, at Florence, and, above all, at 
Genoa. At Rome, whither he journeyed after a prolonged stay 
in Venice, he resided with Cardinal Guido Bentivoglio, who 
had been papal nuncio in Flanders from 1607 to 1617. ' For this 
patron were painted several works of very great importance, 
the most renowned being the prelate's own portrait, now' in 
the Pitti Palace at Florence. Another work was a “ Crucifixion ," 
representing Christ dying on the cross with uplifted eyes. Most 
probably the picture spoken of by Bellori ought to be identified 
with the admirable canvas now in the gallery at Naples, cata- 
logued as " Scuola di Van Dyck," unsurpassed by any of those 
at Antwerp, Paris, Vienna, Rome or elsewhere. Besides these 
he painted religious subjects and portraits, sevcrail of which 
are reckoned among his finest examples, such as the portrait 
of Duquesnoy, better known as Fiammingo, the famous sculptor, 
formerly belonging to the king of the Belgians, and those of Sir 
Robert Shirley and his wife, in Persian attire, now at Petworth. 

Bellori tells us of Van Dyck's prepossessing appearance, of 
his elegance and distinction, altogether so different from the 
habits of his compatriots in Rome, who formed a jovial *‘ gang," 
as they termed their association. Van Dyck seems to have 
kept out of their way, and incurred in consequence such annoy- 
ance as made his stay in Rome much shorter than it w^ould 
otherwise have been. In the company of Lady Arundel he 
travelled to Turin, but he was eager to reach Genoa, where 
Rubens had worked with great success some twenty years before, 
and where his Antwerp friends, Luke and Comelis de Wael, 
for many years resident in Italy, now were. Van Dyck re- 
mained their guest for several months, and their portraits, now 
in the Pinacoteca Capitolina at Rome (engraved by W. Hollar 
from the monochrome at Cassel), may be supposed to have been 
one of his first Genoese productions. Though several of the 
palaces of the *‘ proud " city no longer retain their treasures, and, 
among the specimens of Van Dyck's genius still left, too many 
have been greatly injured by cleaning and retouching, Genoa 
can still boast of a good number of his most attractive pro- 
ductions, portraits of the beautiful ladies and haughty <^valiers 
of the noble houses of Doria, Brignole Sale, Pallavicini, Balbi, 
Cattaneo,^ Spinola, Lommelini and Grimaldi. It would 

^ Of the Cattaneo portraits, originally eight in number, seven 
were privately sold out of Italy in 190O, and in the following year 
one, a hatf-length “ Portrait of a Man,'* was acquired for the 
National Gallery, London, for £13,500. The ofhcial acquisition 
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scarcely be possible to spe^ too highly of such works as the 
portrait of the lady in white satin ^d the Durazzo children 
at the Durazzo Palace, the Balbi children at Panshanger, the 
Marchesa Balbi at Dorchester House, the equally beautiful 
portraits of the Lommelini and of the knight in black armour, 
buff jacket and boots in the Scottish National Gallery at 
Edinburgh, or the Marchesa Brignolc Sale (formerly at Warwick 
Castle, and afterwards in America). Van Dyck^s “ Genoese 
manner ** is a current expression, and indeed his Genoese por- 
traits are remarkable for their richness of tonality and what 
might be called royal splendour, perhaps never before attained 
in works of the kind. This we may suppose to have had its 
origin, not only in his recent study of Titian, but also in decora- 
tive necessities — the size of the palatial galleries and the rich 
hues of the Genoese velvets, on which these portraits were to 
hnd their place, obliging the painter to find a most uncommon 
strength of contrast. It must also be acknowledged that the 
beauty and distinction of Van Dyck’s models are greatly en- 
hanced by a splendour of costume entirely different from the 
dullness then prevalent almost everywhere else. In Italy, more- 
over, he found the reality of those gorgeous backgrounds 
— flowing draperies, beautiful gardens, ornamental pillars, 
marble terraces and balustrades — which elsewhere must 
be regarded as fictions merely. Here, finally, he was for the 
first time called upon to paint some of his grandest equestrian 
portraits, and the often-recurring grey steed with flowing 
mane (an admirable study of which belongs to Lord Brownlow) 
was first employed for tlie portrait of Antonio Giulio Brignolc 
(still at Genoa) and for another picture which we may suppose 
to represent the same personage at Stafford House. As with 
Rubens, Titian seems to have been paramount in Van Dyck’s 
regard. Copies in great number we know he possessed of the 
master’s best works, and several little sketches in the British 
Museum and in the Chatsworth sketch-book bear proof of his 
devout study of the great Venetian. Some of Van Dyck’s 
earlier paintings, religious and mythological— the “ Tribute 
Money ” (Brignole Palace), “ Holy Family ” (Turin), “ Virgin 
and Saints ” (Louvre), “ Virgin ” (Grosvenor House), “ Martyr- 
dom of St Lawrence ” (S. Maria dell’ Orlo, Venice), “ Bacchanal ” 
(Lord Belper; — engraved at Genoa as early as 1628 — “ St 
Sebastian ” (Edinburgh)— are certainly Titianesque in the 
extreme. Still the master’s individuality is not obliterated, and 
the gallery at Parma has a ** Virgin with the Infant Asleep,” 
which may be termed a marvel of realistic simplicity. 

In 1624 Van Dyck sailed from Genoa to Palermo and there 
painted several persons of rank, including the viceroy, Emmanuel 
Philibert of Savoy. While in Sicily he became acejuainted with 
the painter Sefonisba Anguisciola (or Angussola), who was 
then ninety-six years of age and blind ; and he was wont to 
say that he had received more valuable information from a blind 
woman than from many a seeing man. No important works of 
Van Dyck are now to be found in Sicily, except the “ Virgin 
and Child ” at S. Caterina in Palermo, and a Virgin and 
Child with Saints ” in the same city. Bellori tells us that a 
plague broke out and compelled him to leave abruptly, taking 
with him an unfinished picture of St Rosalia, which was 
destined for a confraternity of that name, and was completed 
in Genoa. The composition was repeated in Antwerp for the 
Bachelors’ Brotherhood, a picture now in Vienna. Van Dyck 
most probably remained in Genoa till 1626, and here in all likeli- 
hood he painted the I)e Jodes, father and son, the celebrated 
engravers, who are represented together in a masterly portrait 
in the Capitol at Rome, the companion picture to the brothens 
De Wael ; and Nicholas Lani^re, musician-in-chief to Charles L, 
a painting spoken of in Van der Dort’s catalogue as done 
beyond the seas.” Lani^n was in Italy precisely at this time, 
and it was through his portrait (now at Windsor Castle), Wal- 
pole assures us, that Van Dyck attracted tlie notice of Charles I. 

Traversing the Mont Cenis pass, Van Dyck stopped at Aix 

of this picture, in view of tlic Italian law of 1902, created consider- 
able discussion in Italy and England. The companion female 
|)or trait was soon alter also purchased. 
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with Peiresc, the famous scholar and friend of Rubens, and 
probably proceeded straight to Antwerp. His beautiful por- 
trait of I.anglois, the Paris print-seller, from which it was con- 
jectured that he spent some time at Paris, was unquestionably 
painted in Genoa. It is very likely that, before settling again 
at Antwerp, Van Dyck at this time paid a second visit to 
England, to paint a portrait of Queen Henrietta Maria, but 
left again when he found Mytens firmly established as court 
favourite. He probably returned to Antwerp in 1627, though 
there is no recorded proof of his presence before the 3rd of 
March 1628. One of his sisters had died in a convent the year 
before, and he now made a will in favour of Susan and Isabella, 
two other sisters, also nuns. That Van Dyck was in Antwerp 
on the i8th of May is proved by a letter from Lord ('arlislc to 
Buckingham (Sainsbury, ciii.). 

Great as may have been the strength of Italian reminiscence, 
from the moment Van Dyck again trod Flemish soil the influence 
of Rubens became predominant, and we can scarcely doubt 
that a competition speedily arose between master and pupil. 
At this period churches and convents were numerous and 
richly endowed ; and the number of pictures, stained glass 
windows and elaborate carvings in Belgian churches before 
the French conquest was enormous. Hardly fifty years had 
elapsed since these buildings had been stripped of their artistic 
treasures, and the devout were now eager once more to adorn 
them with productions of the greatest painters. Hence Van 
Dyck’s share could be very copious without in any degree inter- 
fering with the vast undertakings assigned to Rubens. The 
latter was also absent for many months in 1629 and 1630, so 
that Van Dyck was for a time the first master in the Netherlands. 
Among the earliest works after his return to Antwerp we find 
the “ (Tucifixion,” given to the Dominican nuns, in accordance 
with the wish expressed by the painter’s dying father, and 
now in the Antwerp museum. 'Phe figures arc life-size, and 
at the foot of the cross, besides a weeping angel, arc St Catherine 
of Siena and St Dominic. Neither in type nor in general effect 
docs it suggest the master’s immediately preceding works. 
As a new feature we observe a kind of elegance, not entirely 
free from mannerism, which is often conspicuous with Van 
Dyck even when the technical excellence commands our 
warmest admiration. Inspiration, as Waagen observes, was 
far more limited with Van Dyck than with Rubens. His truly 
delicate nature led him to restrain his conceptions within the 
bounds of an academic evenness, generally more pleasing to the 
uninitiated than the strength of expression which sometimes 
imparts a sort of violence to the works of Rubens. To Van 
Dyck’s second — more justly speaking third — manner belong 
some of his best religious works. The “ ( rucifixion ” in the 
cathedral at Mechlin is termed by Sir Joshua Reynolds one 
of the finc.st pictures in the world. Other Crucifixions arc 
in St Michael’s at Ghent (sketches in Lord Brownlow’s collection 
and the Brussels mu.scum) and in the church at lermondc. 

I Still finer are the two works painted for the Antwerp Jesuits 
I and now at Vienna — “ The Mystic Marriage of the Blessed 
; Herman Joseph ” and “ St Rosalia Crowned by the Infant 
Saviour.” To this period likewise belong the celebrated 
“ Elevation of the Cross ” at Courtrai and the ’ St Augustine 
in Ecstasy,” in the church of the Jesuits at A.ntwerp ; the 
general effect of this last, it must be acknowledged with 
Reynolds, is inferior to that of the beautiful engraving by De 
Jode, and also to the earl of Northbrook’s magnificent sketch. 
At Dulwich we find the first idea of the composition, with many 
interesting differences. It may be a matter of individual 
preference to pronounce Van Dyck’s Flemish portraits superior 
to those of an earlier period ; but nobody can fail to admit 
that, technically speaking, they indicate a further step towards 
perfection. The darkness of the Genoese portraits has van- 
ished ; broad daylight now freely illuminates the model, 
and such works as the portraits of Francisco de Moncada 
(Louvre) and of the Count de Bergh (Prado) are perhaps as 
close to material excellence as any painting could be. The 
I full-length likenesses of Philip Le Roy (1630) and his wife 
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(1631) (Wallace Collection) and of Mary Louisa of Tassis (Prince 
Liechtenstein, Vienna) are not only the finest examples of the 
master’s talent, but deserve to rank among the most beautiful 
portraits ever painted. The “ Snyders ” at Castle Howard is 
regarded by Waagen as not inferior to the most celebrated 
Raphaels, I’itians or Holbeins ; and of almost equal excellence 
are the “ Wife of Colin de Nole ” in the Munich gallery, the 

Lady and her Daughter ” at the Louvre, and the ** Lady in 
Black ” at Cassel. 

Rapidly rising to honour and wealth. Van Dyck sliared 
with Rubens the official title of court painter, and liis numerous 
portraits of the infanta in her monastic garb (Paris, Vienna, 
Turin, Parma, &c.) bear testimony to the great favour in which 
he stood with her. When Marie de Mcdicis, after her flight 
from France, took up her residence in Brussels (1631), she 
honoured Van Dyck, as well as Rubens, with repeated visits, 
and several times called upon him to paint her likeness, as well 
as those of Gaston of Orleans and his wife Margaret of Lorraine, 
and several of the personages of their court. From Gerbier’s 
letters we learn that Van Dyck at this time was contemplating 
another journey to England, and was very anxious to be 
commissioned by the infanta and the queen of France to take 
over their portraits as presents for the king and royal family. 
He soon travelled to the Hague to paint the prince and princess 
of Orange and their son. Quite at the beginning of 1632 
Constantine Huygens, who was then living at the Hague, in- 
scribes in his diary, “ Pingor a Van Dyckio.” When, towards the 
end of March, Van Dyck sailed for England, he took all these 
portraits with him, as wc learn from an account of the 8th of 
August 1 632 (Carpenter’s Pictorial Notices). Dutch authors speak 
of a visit paid by Van Dyck to Frans Hals at Haarlem, and of 
a portrait of the latter through which the Antwerp master was 
at once recognized by his Dutch collfeaguc. An engraving of a 
portrait of Hals after Van Dyck seems to confirm the story. 

In undertaking this new journey to London, Van Dyck was 
assured of success, for Gerbier’s letters show that the king 
had personally desired his presence. As early as March 1629 
Endymion Porter, one of the gentlemen of the king’s bed- 
chamber, had been commissioned to order a picture from 
Van Dyck, “ Rinaldo and Armida.” The canvas, now belonging 
to the duke of N(?wcastlc, may be looked upon as one of the 
master’s finest creations. Exceptional favours were bestowed 
upon Van Dyck almost from the day of his arrival in London. 
Besides the title of painter in ordinary, and the grant of an 
annual pension of £200, he received the honour of knighthood 
after a residence of less than tlu'ee montlw at court (5th July 
1632). He rapidly achieved popularity among the higher 
classes, and, as Walpole says, his works are so frequent in 
England that to most Englishmen it is difficult to avoid thinking 
of him as their countryman. 

His refined nature is strikingly illustrated in his admirable 
interpretation of English beauty and style. And, if Van Dyck 
be compared to Mytens and Cornelius Janssen, the most dis- 
tinguished painters employed by the English court immediately 
before him, few artists, whether in England or elsewhere, liave 
more richly endowed their models with distinction of feature 
and elegance in bearing. To him may be applied what Opie 
says of Titian, ** that he combines resemblance with dignity, 
costume with taste, and art with simplicity,” We axe 
particularly struck with the thorough and immediate identifica- 
tion of his talent with local tastes and exigencies. Charles I. 
and Henrietta Maria, although pictured by several other 
painters, are known to posterity almost exclusively through 
Van Dyck, not from a greater closeness of resemblance to the 
original, but from a particular power of expression and bearing 
which, once seen, it is impossible to forget. The artist was 
lodged at the expense of the crown, with a summer residence 
at Eltham Palace, and v;as frequently honoured with the 
visits of the king at his studio at Blackfriars. Portraits now 
followed each other with a rapidity scarcely credible .to those 
unacquainted with the artist’s method. In fact, his mode of 
living and his love of pleasure sufficiently explain his great 


need of money. During the first year of his presence in England 
he painted the king and queen a dozen times. The first of 
these noble portraits is the admirable full-length of Charles I., 
with the queen and their two eldest children, at Windsor 
Castle. The style he adopted in England is generally termed 
his third manner ; we might better say his fourth, as he already 
had a very particular style before he set out on his Italian 
journey. De Piles gives us some account of Van Dyck’s methods 
at this period of his career. He began with a small sketch 
on ^ey paper with black and white chalks, or a monochrome 
in oils. This study was passed on to assistants in order to be 
copied on the required scale. When the clothes were sufficiently 
advanced by the pupils from those sent by the model, as well 
as the back^ound and accessories, the master was enabled 
in a few .sittings of an hour each to complete the work. Van 
Dyck excelled in painting the hands ; he is said to have kept 
special models for this part of his work. It need hardly he said 
that a system of this kind, although employed by Rubens for his 
larger creations, was exceedingly ill adapted to portrait painting. 
In Van Dyck’s later productions we too often detect marks of 
liaste, as if the brush were becoming a mere implement of trade. 

Nearly the whole of 1634 and 1635 were spent by Van Dyck 
in the Netherlands, whence his brother, an Antwerp priest, 
had been called over by the queen to act as her chaplain. The 
archduchess died on 1st December 1633, and Van Dyck naturally 
wished to get his official title renewed by her successor, Ferdinand 
of Austria, brother of Philip IV. That Van Dyck’s residence 
in Antwerp was only to be temporary is shown by the power 
given to his sister Susan for the administration of his affairs 
in .Belgium (14th April 1634). On the arrival of the new 
governor Van Dyck was immediately called upon to paint his 
likeness, a picture now in the Madrid gallery, where the same 
personage is also represented by Rubens and Velazquez. Several 
other portraits of Ferdinand, cither in his cardinal’s robes or 
in military dress, by Van Dyck, occur elsewhere. One on horse- 
back was exhibited at the Grosvenor Gallery, London, in 1887, 
as the duke of Alva (lent by Mr S. Kynaston Mainwaring). 
Van Dyck was greatly in demand at this time, and his prices 
were correspondingly high, as the Antwerp municipality found 
when they asked for a portrait of the late infanta to decorate 
one of the triumphal arches for the reception of the new governor. 
I'hc most important of Van Dyck’s works, at any rate as a 
portrait painter, belong to this period. The picture represent- 
ing in life-size the members of the Brussels corporation, which 
was destroyed by fire during the siege of 1695, is spoken of 
with intense admiration by .several writers. Bullart, for 
instance, is very enthusiastic about its fine colour and life- 
like qualities. Among the religious paintings of undisputed 
excellence belonging to the same period are the “ Adoration of 
the Shepherds ” in the church at Termonde, and the “ Deposi- 
tion,” where the body of Christ rests upon the lap of the Virgin, 
in the Antwerp museum. Among the portraits are the admir- 
able full-length of Scaglia, the king’s frequent agent in the 
Netherlands (at Dorchester House; a replica in the museum 
at Antwerp), the equestrian portrait of Albert of Arenberg 
(Arenberg Palace at Brussels), and a portrait of the same 
nobleman on foot, in the black velvet Spanish dress with golden 
chamberlain’s key (long said to be Rubens) at Althorp, the full- 
length of Helena Foiirment, Rubens’s .second wife (at St Peters- 
burg), the beautiful duchess of Ha\Te, Mary Clara de Croy, 
signed and dated 1634 (Mr Ayscough Fawkes), and other 
members of the same family (at Munich), Thomas of Savoy (at 
Berlin), an admirable half-length of a lady in black (in the 
Vienna gallery), and above all the grandiose picture in which 
John of Nassau 1: represented at full-length, with his wife and 
children (at Panshanger). Several portraits of Brussels and Ant- 
werp magistrates must also be mentioned, the most important 
being John Van Merstraeten, a Brussels lawyer (at (tassel). 

After being chosen honorary president of the Antwerp gild 
of St Luke, Van Dyck returned to London before the end of 
1635. I*' spite of the vast number of his later portraits, soine 
of them deserve to be ranked among the most celebrated of his 
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productions. The group of three English royal children in the 
gallery at Turin (1635), the portraits of Charles L in the Louvre 
and in the National Gallery^ London^ the picture of the Pembroke 
family at Wilton House, Sir George and Sir Francis Villiers, and 
the earls of Bristol and Bedford, at Althorp, as well as those 
of Francis Russell, fourth earl of Bedford, and Anne Carr, his 
consort, at Wobum Abbey (1636), all belong to the years im- 
mediately following the master’s return from the Netherlands. 

He now married Lady Mary Ruthven, daughter of Sir Patrick 
Ruthven and granddaughter of the earl of Gowrie. There are 
several portraits of her by her husband, the most important 
being in the Munich gallery, in which she is represented in white 
satin, playing on the violoncello. She is also said to figure as 
the Virgin in a picture belonging to Lord Lyttelton. There is a 
capital engraving of her by Bolswert. In another picture, said 
to be Mary Ruthven, an exceedingly handsome lady is repre- 
sented as “ Herminia Putting on Clarinda’s Armour.” There 
can be no doubt as to the model having been Margaret Lemon, 
a celebrated beauty, whose portrait was engraved by W. Hollar 
and J. Morin and painted by Van Dyck at Hampton Court. 
“ She was,” says Mr Ernest Law, in his excellent catalogue of 
this gallery, “ the most beautiful and celebrated, though far 
from being the only mistress of Van Dyck. The great artist, 
in fact, loved beauty in every form, and found the seduction 
of female charms altogether irresistible. She lived with him 
at his house at Blackfriars.” The precise date of Van Dyck’s 
marriage has not been ascertained. It was probably towards 
the end of 1639. The union is said to have been promoted 
by the artist’s friends in order to save him from the consequence 
of his pernicious way of living. Margaret Lemon resented the 
event most cruelly, and tried to maim Van Dyck’s right hand. 

Van Dyck found few occasions in England to paint anything 
but portraits. There exists at Belvoir Castle a sketch by him 
representing a procession of the knights of the Garter, a really 
grandiose composition, engraved by Coop)er. We know from 
Bellori that Van Dyck had suggested, through his friend Sir 
Kenelm Digby, for the banqueting-room at Whitehall, a series 
of decorations illustrating tlie history of the order of the Garter, 
and that the king had been much pleased with the idea, The 
plan, however, failed through the excessively high price asked 
by the painter, and perhaps also because the king had thought 
of having the work done in tapestry. Van Dyck’s pension was 
five years in arrear, and, instead of £560, he received finally, 
besides his pension, only £200. 

When the news of Rubens’s death reached London (June 1640) 
Van Dyck contemplated a return to his native country, and a 
letter from Ferdinand of Austria to Philip IV. speaks of his 
intended journey to Antwerp on St Luke’s Day (i8th October). 
Rubens had left unfinished a series of paintings commanded 
by the king of Spain, and from correspondence published by 
Professor Justi wx learn that Van Dyck had been thought of 
to give them the finishing touch. But he absolutely refused to 
finish them. It was then agreed that he should paint an inde- 
pendent canvas destined to complete the series. Van Dyck 
was delighted with this order, and Ferdinand tells his brother 
that he returned to London in great haste “ to make prepara- 
tions for his change of residence; possibly,” adds the letter, 

“ he may still change his mind, for ho is stark mad.” Whether 
Van Dyck found it possible to work during his short stay in the 
Netherlands is a matter of doubt. Most authors suppose that Van 
Dyck’s principal object in travelling to the continent was to be 
entrusted with the decoration of one of the galleries of the 
Louvre. There may be some truth in this, for Mariette speaks 
of a letter he saw, written by Claude Vignon,i 4 ie French pamter, 
in January 1641, asking langlois for an iixlr)duction to Van 
Dyck, who was then in Paris. Unfortunately the great painter 
was thwarted in his aspirations. His health was beginning to 
fail. After his return to London he was frequently obliged to 
mterrupt his work ; and a letter written (13th August) from 
Richmond by Lady Anne Roxburgh to Baron W. van Brederode 
at the Hague states that the portraits of the Princess Mary had 
been greatly delayed through Van Dyck’s illness, and that the 


prince’s (William II. of Orange) would be ready in eight days. 
“ As Van Dyck intends leaving England in the course of ten or 
twelve days at latest,” she adds, he will take the paintings 
himself to the princess of Orange.” These portraits, now in the 
museum at Amsterdam, are the last Van Dyck painted in 
England. Of works dated 1639 the portrait of I-ady Pembroke, 
in the gallery of Darmstadt, is a fine example ; and to the same 
year belongs a full-length portrait of Arthur Goodwin at Chats- 
worth. The twin portrait of Thomas Carew and Thomas 
Killigrew, in the royal collection, dated 1638, is certainly must 
delicate, but very weak in tone and slight in handling. Van 
Dyck sailed in September, and probably spent some time with 
his Antwerp friends. Early in November he reached Paris, 
and succeeded in obtaining some important work, when, on 
16th November, he was compelled to resign his commissions 
on account of the state of his health. Scarcely three weeks 
later (9th December 1641) he died at his residence at Blackfriars. 
Van Dyck was buried in old St Paul’s, where a Latin inscription 
was placed on his tomb by Charles 1. 

An elegy in Cowley’s Miscellanies speaks, not only of the 
painter’s talent, but of his amiable disposition. We may perhaps 
point to the coincidence that a Mrs Cowley is in Van Dyck’s 
will (of 1st December) named guardian of his child, Justiniana 
Anna, born only eight days before her father’s death. 7 'he 
painter had in U\e Netherlands an illegitimate daughter, Maria 
Theresia, who was entrusted to his sister, and to whom he 
bequeathed £4000. I’lie name of her mother is not known. 
Not long after her husband’.*} death Lady Van Dyck became the 
.s(rcond wife of Sir Richard iVyse of Gogerddan in Cardigan- 
shire. She was dead in 1645. Justiniana Van Dyck, who was 
married when scarcely twelve years old to Sir John Stepney 
of Pniiidergast, was also something of an artist: she painted 
a Crucifixion,” with four angels receiving Christ’s blood in 
chalices. A similar subject had been paint, (?d by Van Dyck, 
as Bellori tells us, for the duke of Northumberland. After the 
Restoration a pension of jTsoo for life was granted to Justiniana 
Van Dyck, who died before 1690. 

Properly speaking, Van Dyck cannot hi; said to have formed a 
scliool. He was followed to T.ondon by some of liis earlier colla- 
borators, and there soon met a coiisidernble nuinhor of others. Jan 
van Reyn, David lieek, Adrian Haniu^iiian, Mathew Meriaii, John 
Bockhorst (Bang Jan), Rtmy van Leemi)ut and Peter Thy.s were 
foremost among foreigners, Henry Stone aiifl William Dobson 
among Englishmen. To their assistance the master owed much ; 
but they are also resixmsible for th(? vast number of constantly 
recurring copies which go by liis nam(?. Jt often requires a very 
discrimihaling eye to distinguish some of these co])ics from the? 
original paintings. Neverthele.ss, after Van Dyck’s death many of 
his coadjutors produced works of undeniable merit. No school 
more .strikingly relleets the influenco of Van Dyck than the, British 
.school. Stone and Dobson were, properly sjieaking, the most 
fortunate of his conlinuators ; and there i.s little doubt tliat such 
masters as Reynolds, Gainsborough, Lawrence and Raeburn owe a 
large measure of tlieir superiority to their study of his works. 

Though Van Dyck's reputation greatly suffered through the 
numerous copies ho allowed Jii.s pupils to take from his work.s, 
the case is otherwise with engraving: Vorsterman. Ron fins, lYTcr 
dc Jodc, P. Balliu and S. Bolswert were seldom more fortunate than 
when under his guidance. Do Jocle's "St Augustine," iiol.swert’s 
"Ecce Homo” and "Crucifixion," Vorsterman's “ Depo.sition," and 
especially Pontius's " H(^nnaii Joseph " rank among tiie masterpieces 
of the art of engraving. Van Dyck was himself an in comj).'j.rable etcher, 
and with the needle arrived at a degree of excellence scarcely inferior 
to that exliibited in his paintings. Such prints jxs the portraits of 
Vorsterman, John dc Wael, Snyders, pisse dc Momper, Adam van 
Noort. and above all his own effigy, bear witness to his prodigious 
knowlctlge of design. Print collectors pay extravagant prices for a 
first proof taken from the platt-s cmgraved by Van Dyck himself. 
Van Dyck also employed some of the best engravers of his time 
for the production of a gallery of illustrious heads, men and women, 
of different countries. Whether all were tak<!n from life is ques- 
tionable. Gustavus Adolphus and Wallenstein he can hardly have 
met. Du Breucq, the architect, he never knew. But all the 
sketches and drawings were done by himself, and arc often met 
with in public and private galleries. I’he engravings arc sometimes 
very beautiful and in their first state.s very rare. Published 
successively by Martin van der Enden, Giles Hcndrickx and John 
Meyssens, the collection originally consisted of sixteen warriors 
and statesmen, twelve scholars and fifty- two artists. Hendrickx 
raised the number to ninety-nine, and used as a Irontispiecc the 
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f)firtrait of Van Dyck, with the following inscription; leones 
prineipum, virorum doctorum, &c„ numero centum ab Antonio 
Van Dyck pictore ad vivum expvessae eiusq. sunttibus aeri incisae, 
164 S Sevaitffcii editions were published, the last in 1759, with 
124 Tdates. Many of the plates are the property of the French 
GoU/niment, and belong to the Chalcograpliie Rationale in Paris. 
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VANE, SIR HENRY (1589-1654), English secretary of static, 
eldest son of Henry Vane or Fane, of Hadlow, Kent, a member 
of an ancient family of that county, by his second wife, Margaret, 
daughter of Roger Twysden of East Pcckham, Kent, was born 
on the i8th of February 1589. He matriculated from Brase- 
nose College, Oxford, on the r5th of June 1604, was admitted 
to Gray’s Inn in 1606, and was knighted by James I. on the 
3rd of March t6ii. He purchased several offices at court, 
was made comptroller of the king’s household about 1629, 
and in spite of a sharp quarrel with Buckingham managed to 
keep the king’s favour, in 1639 becoming treasurer. He was 
returned to parliament in 1614 for Lostwithiel, from 1621 to 
1626 for Carlisle, in 1628 for Retford, and in the Short and Long 
Parliament, assembled in 1640, he sat for Wilton. He was 
despatched on several missions in 1629 and 1630 to Holland, 
and in 1631 to Gustavus Adolphus to secure the restitution of 
the Palatinate, but without success. In 1630 Vane had become 
a privy councillor and one of the chief advisers of the king. He 
was made a commissioner of the Admiralty in 1632 and for the 
colonies in 1636. He was one of the eight privy councillors 
appointed to manage affairs in Scotland on the outbreak of the 
troubles there, and on the 3rd of February 1640, through the 
influence of the queen and of the marquis of Hamilton and in 
opposition to the wishes of Strafford, lie was made secretary 
of state in the room of Sir John Coke. In the Short Parliament, 
which assembled in April, it fell to Vane, in his official capa- 
city, to demand supplies. He proposed a bargain by which the 
king should give up ship-money and receive in return twelve 
subsidies. Parliament, however, proved intractable and was 
dissolved on the 5th of May, to prevent a vote against the 
continuance of the war with the Scots. In the impeachment 
of Strafford, Vane played a very important part and caused the 
earl’s destruction. He asserted that Strafford had advised the 
king at a meeting of the privy council, '' You have an army in 
Ireland ; you may employ it to reduce this kingdom.” He 
refused to admit or deny the meaning attributed by the pro- 
secution that ‘‘ thi.s kingdom” signified England; he was 
unsupported by the recollection of any other privy councillor, 
and his statement could not be corroborated by his own notes, 
which had been destroyed by order of the king, but a copy 
obtained through his son, the younger Vane, was produced by 
Pym and owned by Vane to be genuine. He was on bad terms 
with Strafford, who had opposed his appointment to office and 
who had given him special provocation by assuming the barony 
of Raby, a title ardently desired by Vane himself. He wa.s not 
unnaturally accused of collusion and treachery, and there is 
no doubt that he desired Strafford’s removal not only on 
private but on public grounds, believing that his sacrifice 
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would satisfy the demands of the parliament. Neverthelessi 
there has appeared no evidence to support the charge that he 
deliberately compassed his destruction. Suspicions of his 
fidelity, however, soon increased, and after having accompanied 
the king to Scotland in August 1641, he was dismissed from 
all his appointments on the 4th of November on Charles’s return. 
Vane immediately joined the parliament; on Pym’s motion, 
on the 13th of December, he was placed on the committee for 
Irish affairs, was made lord lieutenant of Durham on the loth 
of February 1642, became a member of the committee of both 
kingdoms on the 7th of February 16^, and in this capacity 
attended the Scots army in 1645, while the parliament in the 
treaty of Uxbridge demanded for him from Charles a barony 
and the repayment of his losses. He adhered to the parliament 
after the king’s death, and in the first parliament of the Pro- 
tectorate he was returned for Kent, but the House had refused 
to appoint him a member of the council of state in February 
1650, He died in 1654. He had married Frances, daughter 
and co-heir of Thomas Darcy of Tolleshursi Darcy in Essex, 
by whom he had a large family of children, of whom the eldest 
son, Sir Henry Vane, the younger, is separately noticed. 

Clarendon invariably speaks of Vane in terms of contempt and 
reproach. He describes him as merely fit for court duties, “ of very 
ordinary parts by nature and . . . very illiterate. But being of a 
stirring and boisterous disposition, very industrious anti very bold, 
he slili wrought himself into some employment.” He declares that 
motives of revenge upon Strafford influenced not only his conduct 
in the impeachment but his unsuccessful management of the king^b 
business in the Short Parliament, when he ” acted that part malici- 
ously and to bring all into confusion.” The latter accusation, 
considering the difficulties of the political situation and Vane’s 
total want of ability in dealing with them, is probably unfounded. 
On the general charge of betraying the king’s cause. Vane’s mysteri- 
ous conduct in the impeachment, his great intimacy with Hamilton, 
and the favour with which he was immediately received by the 
Opposition on his dismissal from office, raise suspicions not altogether 
allayed by the absence of proof to substantiate them, while the 
alacrity with which he transferred himself to the parliament poinis 
to a character, if not of systematic treachery, yet of unprincipled 
and unscrupulous time-serving. Materials, however, to elucidate 
the details and motives of his ill-omened career have hitherto been 
w'anting. 

VANE, SIR HENRY (1613-1662), Engli&h statesman and 
author, known as “ the younger ” to disiinguish him from his 
father, Sir Henry Vane (<7.7;.), was baptized on the 26th of May 
1613, at Debden, Essex. After an education at Westminster, 
where he was noted for his high and reckless spirits, and at 
Magdalen Hall, Oxford, where he neither matriculated nor 
took his degree, he was attached to the embassy at Vienna and 
at Leiden and Geneva. He had already acquired strong Puritan 
views which, in spite of the personal efforts of Laud, who made 
the attempt at the king’s request, he refused to give up. In 

1635, in order to obtain the free exercise of his religion, he 
emigrated to Massachusetts, where he was elected governor in 

1636. After one year of office, during which he showed some 
administrative ability, he was defeated by Winthrop, the former 
governor, chiefly on account of the protection he had given to 
Mrs Hutchinson in the religious controversies which she raised. 
He, however, never lost his interest in the colonies, and used 
his influence hereafter on several occasions in their support. 

Vane returned to England in August 1637. He was made 
joint-treasurer of the navy with Sir W. Russell in January 1639, 
was elected for Hull in the Short and Long Parliaments, and 
was knighted on the 23rd of June 1640. Accidentally finding 
among his father’s papers some notes of Strafford’s speech in the 
council of May 5, 1640, he allowed Pym to take a copy, and 
w^as thus instrumental in bringing about Strafford’s downfall. 
He carried up the impeachment of Laud from the Commons, was 
a strong supporter, when on the committee of religion, of the 
“ Root and Branch ” bill, and in June 1641 put forward a 
scheme of church government by which commissioners, half 
lay and half cleric, were to assume ecclesiastical jurisdiction 
in each diocese. During the absence of Pym and Hampden 
from the House at the time of Charles’s attempted arrest 
of the five members, Vane led the jiarliamentary party, smd 
was ^ally dismissed from his office in December 1641, being 
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reinstated by the parliament in August 1642. The same month 
he was placed upon the committee of defence. In 1643 he was 
the leading man among the commissioners sent to treat for a 
league with the Scots. Vane, who was bitterly opposed to the 
tyranny of the Presbyterian system, was successful in two 
important points. The rim of ihe Scots was chiefly the pro- 
pagation erf their discipme in England and Wales, and for 
this they wanted only a “ covenant.” Thv. English desired a 
political ** league.” Vane succeeded in getting the bond termed 
the Solemn League and Covenant, and further in substituting 
the whole expression “ according to the word of God and the 
example of the best Reformed churches ” for the latter part 
alone. He succeeded to the leadership of the party on Pym’s 
death. He promoted, and became a chief member of, the 
committee of both kingdoms established in February 1644, 
and was sent to York in the summer of the year to urge Fairfax 
and Manchester to march against Prince Rupert, and secretly 
to propose the king\s deposition. In 1645 he was one of the 
negotiators of the treaty of Uxbridge. He was, with Cromwell, 
a prime mover in the Self-Denying Ordinance and the New 
Model, and his adherence to the army party and to religious 
tolerance now caused a definite breach with the Scots. Vane 
had at the Westminster Assembly, writes Baillie indignantly, 
“ prolixly, earnestly and passionately reasoned for a full liberty 
of conscience to all religions,” a policy directly opposed to 
Presbyterianism, and his leadership terminated when the 
latter party obtained the supremacy in parliament in 1646. 
During the subsequent struggle he was one of the six com- 
missioners appointed to treat with the army by the parliament, 
and endeavoured to effect a compromi e, but faih^d, being 
distrusted by both the Levellers and the Presbyterians. His 
views of government may be studied in The People's Case 
Stated y written shortly before bis death. “ 'J’he power which 
is directive, and states and ascertains the morality of the rule 
of obedience, is in the hand of God ; but the original, from 
whence all just power arises, which is magistratical and co- 
ercitive, is from the will or free gift of the people, who may 
either keep the power in themselves or give up their subjection 
and will in the hand of another.” King and people were bound 
by ” the fundamental constitution or compact,” which if the 
king violated, the people might return to their original right 
and freedom. 

In spite, however, of these free opinions, Vane still desired 
the maintenance of the monarchy and the constitution. He 
voted for a declaration to this effect on the 28th of April 1648, 
and had consistently opposed the various votes of ” non- 
addresses.” Several communications had already been fruit- 
lessly attempted with Vane from the king’s side, through the 
agency of Lord Lovelace in January 1644, and through that of 
John Ashburnham in March 1646. Vane now supported the re- 
newal of negotiations, and was appointed on the ist of September 
1648 one of the commissioners for the treaty of Newport. He 
here showed a desire to come to terms on the foundation of 
toleration and a ” moderate episcopacy,” of which Cromwell 
greatly disapproved, and opposed the shaking off of the con- 
ferences. He absented himself from parliament on the occasion 
of ” Pride’s Purge,” and remained in retirement until after the 
king’s death, a measure in which he took no part, though he 
continued to act as a member of the government. On the 
14th of February 1649 he was placed on the council of state, 
though he refused to take the oath which expressed approba- 
tion of the king’s execution. Vane now showed himself an 
able administrator. He served on innumerable committees of 
importance, and was assiduous in his attendance. He furnished 
the supplies for Cromwell’s expedition to Scotland, and was one 
of the commissioners sent there subsequently to settle the 
government and negotiate a union between the two countries. 
He showed great energy in colonial and foreign affairs, was a 
leading member of the committee dealing with the latter, and 
in 1651 went on a secret mission to negotiate with Cardinal de 
Retz, who was much struck with his ability, while his knowledge 
of foreign policy, in which he inclined in favour of Holland, 


earned the praise also of Milton. To Vane, as chief com- 
missioner of the navy, belongs largely the credit of the victories 
obtained against Van Tromp. 

In domestic politics Vane continued to urge his views of 
toleration and his opposition to a state church. On the 9th of 
January 1650 he brought forward as chairman the report of a 
committee on the regulation of elections. He wished to reform 
the franchise on the property basis, to disfranchise some of the 
I existing boroughs, and to give increased representation to the 
large towns ; the sitting members, however, were to retain their 
scats. In this he was opposed to Cromwell, who desired an 
entirely new parliament and the supremacy of the army repre- 
sentation, On the 20th of April Cromwell forcibly dissolved 
the Long Parliament while in the act of passing Vane’s bill. 
On the latter’s protesting, ” This is not honest ; yea, it is 
against morality and common honesty,” Cromwell fell a-railing 
at him, crying out with a loud voice, “ 0 Sir Henry Vane, Sir 
Henry Vane ; the Lord deliver me from Sir Henry Vane ! ” 
(Ludlow, Mem, i. 353). Hitherto they liad lived on intimate 
terms of friendship, but this incident created a permanent 
breach. In his seclusion at Raby he now wrote the Retired 
Man's Meditations (1655), In 1656 he proposed in A Healing 
Question (reprinted in tlie “Somers Tracts,” vol. vi. cd. Scott) 
a new form of government, insisting as l)eforc upon a Puritan 
parliament supreme over the army. The seditious movements 
of the Anabaptists were also attributed to his influence, and on 
the 29th of July 1656 he was summoned before the council. 
Refusing to give security not to disturb the public peace, he was 
on the 9th of Sciptember sent prisoner to Carisbrooke Castle, 
and there remained until the 3i.st of December. He ad- 
i dressed a letter to Cromwell in which he repudiated the extra- 
parliamentary authority he had assumed. In the parliament 
of Richard (Cromwell he was elected for Whitchurch, when he 
urged that the protector’s power should be strictly limited, 
and the negative voice of the new House of Lords disallowed. 

Subsequently he allied himself with the officers in setting 
aside the protectorate and in restoring the T.ong Parliament, 
and on Richard (>om well’s abdication he regain i^d his former 
supremacy in the national counsels. He was a memlier of the 
committee of safety and of the council of state appointed in 
May, was commissioner for the navy and for the appointment 
of arm>' officers, managed foreign affairs and superintended 
finance. He adhered to Lambert, remained a member of the 
government after the latter had turned out the Long Parliament, 
and endeavoured to maintain it by reconciling the disputing 
generals and by negotiating with the navy, which first deserted 
the cause. In consequence, at the restoration of the Long 
Parliament he was expelled the House and ordered to retire to 
Raby. 

At the Restoration Vane was imprisoned in the I’ower by 
the king’s order. After several conferences between the houses 
of parliament, it was agreijd that he should be excepted from 
the indemnity bill, but that a petition should be sent to ('harles 
asking that his life might be spared. Tht; petition was granted. 
On the meeting, however, of the new parliament of i66t, a 
vote was passed demanding his trial on the capital charge, 
and Vane was taken back to the lower in April 1662 from the 
Scilly Isles, where he had been imprisoned. On the 2nd of June 
he appeared before the king’s bench to answer the charge of high 
treason, when he made a bold and skilful defence, asserting the 
sovereign power of parliament in justification of his conduct. 
He was, however, found guilty, and executed on Tower Hill 
on the 14th of June 1662. He had married, in 1640, Frances, 
daughter of Sir Christopher Wray of Barlings, by whom he had 
a large family of sons and daughters. Of these Christopher, 
the fifth son, succeeded to his father’s estates and was created 
Baron Barnard by William HI. 

Vane’s great talents as an administrator and statesman have been 
universally acknowledged. He possessed, says Clarendon, extra- 
ordinary parts, a pleasant wit, a great understanding, a temper 
not to be moved.” and in debate “a quick conception and a very 
, sharp and weighty t*xpres8ion.” His patriotism and assiduity 
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in the public service, and complete freedom from corruption, were 
equally admirable and con wspic nous. His religious writings, apart 
from his constant devotion to toleration and dislike of a state church, 
are exceedingly obscure both in style and matter, while his en- 
thusiasm anil fanaticism in speculative doctrine combine curiously, 
but not perhaps incongruously, with exceptional sagacity and 
shrewdness in practical affairs. “ lie had an unusual aspect," says 
Clarendon, "which . . . made men think th(?re was sometliing 
in liiin of the extraordinary ; and his whole life made good that 
imagination." Besides tlie works already mentioned and several 
printed speeches. Vane wrote : A Brief Answer lo a certain Declara- 
tion of John Winthrop (reprinted in the Hutchinson Papers, publ. by 
thu Prince Society, 1865); A Needful Corrective or Balance in Popu- 
lar Government ... in answer to Harrington's Oceana ; Of Love of 
God and Union with God ; two treatises, viz. {\)An Epistle General to 
the Mystical Body of Christ on Earth, (2) The Juice of the Times: 
A Pilgrimage into the Land of Promise . . . (1664). The Trial of 
Sir Henry Vane, Knight (1602), contains, besides his last speech and 
details relating to the trial, The People* s Case Stated (reprinted in 
Forster’s fJfe of Vane), The Valley of Jehnshaphat, and Meditations 
concerning liian's Life, A Letter front a True and Lawful Member of 
Parliament to one of the Lords of His Highness's Council (1656), 
attributed to Vane, was written by Clarendon ; and The Light 
Shining out of Darkness was probably by Henry Stubbe ; while 
The Speech against Richard Cromwell' the composition of some 
contemporary pamphleteer. 

Bibliography. — Article by C. H. Firth in Diet, of Nat. Biog. ; 
Life and Death of Sir Henry Vane, by G. Sik(?s, 1662 (a treatise on 
the “course of liis hidden life"); and Lives by John Forst(?r, in 
Lardiuf’s Cabinet Encyclopaedia : Eminent British Statesm-en, vol. iv. 
(18 ^S) ; by C. W. IJphani in " Lilirary of American Biography," 
voL iv. (1851) ; by J. K. Hosmer (1888); and by C. Dalton in Hist, 
of the. Family of tVray (i« 8 i). ii. 937TJ7;. also Wood's Ath. Oxon, 
(Bliss), iii. 578, and Biogyaphia Britunnica. See especially S. R. 
Gardiner’s Hist, of England, his Great Civil War and his Common- 
wealth, and Clarendon's Hist, of the Rebellion, and the contem- 
porary memoirs and diaries; Hist. MSS. Comm. MSS. of duke of 
nuccleucli, ii. pt. ii. 75b ; Masson’s Life of Milton, iv. 4*12 and 
passim', the sonnet addressed by Mil tor to Vane; and W. W. Ire- 
land, Life of Sir Henry Vane the Younger (1907). (P. C. Y.) 

VANE (formerly spelt i.e. pennon, flag; cf. Ger. 

Fahne, Du. 7faan, Fr. girouetie^ Ital. handeruola, Got, Wetler- 
fakne), the weathercock on a steeple. Vanes seem in early times 
to have been of various forms, as dragons, &c. ; but in the 
Tudor period the favourite design was a beast or bird sitting on 
a slender pedestal and carrying an upright rod, on which a thin 
plate of metal is hung like a flag, ornamented in various ways. 

VAN HORNE, SIR WILLIAM CORNELIUS (1843-- ), 

Canadian financier, was bom in Will county, Illinois, U.S.A., 
on the 3rd of P^ebruary 1843, of Dutch descent. He was educated 
in the common schools of the state, and in 1857 began work 
as office boy in a railway .station. His ability and force brought 
him to the front, and he rose till in 1881 he was appointed 
general manager of the Canadian Pacific railway. For the 
successful completion of this great road his strong will and 
mental grasp were largely responsible, and he it was who not 
only controlled but steadily extended its operations during the 
lean years which followed. In 1884 he became vice-president 
of the line, in i888 president, and in 1899 chairman of the 
board of directors. From 1885 onward he was more and more 
associated with every branch of Canadian mercantile and 
financial life, and as a publicist gave shrewd expression to his 
views on political and economic questions. After the Spanish- 
American War (1898) he became one of the chief promoters 
of railway and industrial enterprise in Cuba. In May 1894 he 
was Imighted by Queen Victoria in acknowledgment of his dis- 
tinguished public services. He was also known as a patron of 
art and literature and an amateur painter of no little merit, 

VANlLLAi a flavouring agent largely used in the manu- 
facture of chocolate, in confectionery and in perfumery. It 
consists of the fermented and dried pod.s of several species of 
orchids belonging to the genus Vanilla} The great bulk of 
the commercial article is the produce of V, plantfolia, a native 
of south-eastern Mexico, but now largely cultivated in several 
tropical countries, especially in Bourbon, the Seychelles, Tahiti 
and Java. The plant has a long fleshy stem and attaches itself 
by its aerial rootlets to trees ; the roots also penetrate the soil 
and derive a considerable portion of their nourishment hrom 
' Span, of vaina, a pod. 


it. The leaves are alternate, oval-lanceolate and fleshy j the 
light greenish flowers form axillary spikes* The fruit is a 



Vanilla Plant (Vanilla planifolia). A, shoot with flower, leaf 
and aerial rootlets ; B, pod or fruit. 


from 6 to 10 in. long, and when mature about half an inch in 
diameter. The wild plant yields a smaller and less aromatic 
fruit, distinguished in Mexico as Baynilla cimarona, the culti- 
vc-ted vanilla being known as B. corriente. 

Vanilla was used by the Aztecs of Mexico as an ingredient in the 
manufacture of chocolate before the discovery of America by the 
Spaniards, who adopted its use. The earliest botanical notice is 
given in it)05 by Chisius (Exoticorum Libri Decern), who had received 
fruits from Hugh Morgan, apothecary to Queen Elizabeth ; but he 
seems to have known nothing of its native country or uses. The 
Mexican vanilla had been introduced to cultivation before the 
publication of the second edition of Philip Miller's Gardeners* Dic- 
tionary (1739). It was reintroduced by the marquis of Hlaiulford, 
and in 1807 a llowering specimen was figured ami described by ii. A. 
Salisbury (Paradisus, London, t. 82). Mexican vanilhi is regarded 
as the best. It is principally consumed in the United States. In 
Bourbon about 3000 acres are under cultivation ; the crop is sent to 
Bordeaux, the chief centre of the trade in France. Its odour is said 
to diiler from the Mexican variety in having a suggestion of tonqua 
bean. The Seychelles produce large cpiantitics of exceedingly fine 
quality ; the produce of these islands goes chiefly to the London 
market. The Java vanilla, grown chiefly in Krawang and the 
Preanger Regencies, is shijijied to Holland. Tlie Tahiti produce is 
inferior in quality. 

Mr Hermann Mayer Senior, in the Chemist and Druggist, June 30, 
1906, gives the following figures, which approximately r^resent the 
world's output of vanilla during the seasons 1905-1906; Bourbon, 
70 tons ; Seychelles, 45 tons ; Mauritius, 5 tons ; Comores, Mayotte, 
Madagascar, &c., 120 tons ; Guadeloupe, Java, Ceylon and Fiji, 
10 tons ; Mexico, 70 tons ; Tahiti, 100 tons — total, about 420 tons. 

The best varieties of vanilla pods are of a very dark chocolate 
brown or nearly black colour, and are covered with a crystalline 
efflorescence technically known as givre, the presence of which is 
taken as a criterion of quality. The peculiar fragrance of vanilla 
is due to vanillin, CgLLO.,, which forms this efflorescence. Chemi- 
cally speaking, it is the aldehyde of methyl-protocatechuic acid. 
It is not naturally present in the fleshy exterior of the pod, bnt is 
secreted by hair-like papillae lining its three internal angles, and 
ultimately becomes diffused through the viscid oily liquid surround- 
ing the seeds. The amount of vanillin varies according to the kind : 
Mexican vanilla yields i'69, Bourbon or Reunion 1*9 to 2'48, and 
Java 275 %. Besides vanillin, the pods contain vanillic acid 
(wliicli is odourless), about ii % of fixed oil, 2*3 % of soft resin, 
sugar, gum and oxalate of lime. 

Vamllin forms crystalline needles, fusible at 81^ C.. and soluble in 
alcohol, ether and oils, hardly soluble in cold, but more so in boiling 
water. Like other aldehydes, it forms a compound with the alkaline 
bisulphites, and can by. this means be extracted from bodies con. 
taining it. Vamllin has been found in Siam benzoin and in raw 
sugar, and has been prepared artificially from coniferin, a glucoside 
found in the sapwood ox fir-trees, from asafoetida, and from a con- 
stituent of oil of cloves named engenol. It is from the last-named 
that vanillin is now prepared on a commercial scale, chiefly in 
Germany. Vanillin doe3 not appear to have any physiolo^cal 
action on human beings when taken in small doses, as much as 
10 to 1 5 grains having been administered without noxious results. 
On small animals, however, such as frogs, it appears to act as a 
convulsive. It hag been suggested as a stimulant of an excita- 
motor cliaracter in atonic dyspepsia. It is a constituent of Giinz- 
burg’s reagent (phloro-vanillin-glucin) for the detection of free 
bydrochlonc acid in the gastric contents, The poisonous effects 
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tl^t have on several occasions followed from eatinp ices flavoured 
with vanilla are not to be attributed to the vanilla, but probably to 
the presence of tyroioxicon {Pharttu Journ. [3], xvii. p. 150), a poison 
found in milk which has undergone certain putrefactive changes, 
and producing choleraic effects, or perhaps to the presence of micro- 
scopic fungi in the vanilla, the plantations being liable to the attack 
of Bac 4 erium putredinis. Workmen handling the beans in the 
Bordeaux factories are subject to itching of the hands and face ; 
but this is caused by an A cams which occupies the end of the pod. 
In some cases, however, symptoms of dizziness, weariness and 
malaise, with muscular pains, have been felt, due ;x)ssibly to the 
absorption of the oily juice by the hands of the workmen. 

See also R. A. Rolfe, “ Vanillas of Conimorce,” in Kew Bulletin 
(1895), p. i6g. and *' Revision of the (Jcniis Vanilla,” in Joiinial of 
the Linnnan Sorirty (Botany), xxxii. 439 ( ; also S. |. Galbrailh, 
on '‘Cultivation in the Seychelles,” U,S. Dept. 0/ A f^ricuUure, Division 
of Botany, Bulletin 21 ( 1 898 ). 

VANINI, LUCILIO, or, as he styled himself in his works, 
Giulio Cesarr Italian free-thinker, was bom at 

Taurisano, near Naples, in 1585. He studied philosophy and 
theology at Rome, and after his return to Naples applied him- 
self to the physical studies which had come into vogue with 
the Renaissance. Like Giordano Bruno, though morally and j 
intellectually inferior to him, he was among those who led 
the attack on the old scholasticism and helped to lay the 
foundation of modern philosophy. Vanini resembles Bruno, 
not only in his wandering life and in his tragic death, but also I 
in his anti-Christian bias. From Naples he went to Padua, | 
where he came under the influence of the Alcxandrist Pom- 
ponazzi whom he styles his divine master. At Padua 

he studied law, and was ordained priest. Subsequently he 
led a roving life in France, Switzerland and the Low Countries, 
supporting himself by giving lessons and disseminating anti- 
religious views. He was obliged to flee from Lyons to England 
in 1614, but was imprisoned in London for some reason for forty- 
nine days. Returning to Italy he made an attempt to teach 
in Genoa, but was driven once more to France, where he made 
a valiant effort to clear himself of suspicion by publishing 
u book against atheists, Amphithmtrum Aeternae Providenliae 
Divino-Ma^icum (1615). 'though the definitions of God are 
somewhat pantheistic, the book is sufficiently orthodox, but 
the arguments arc largely ironical, and cannot be taken as 
expounding his real views, Vanini expre.ssly titlls us so in 
his second (and only other published) work, De Admirandis 
Naturae Regime Deaeque Mortalium Arcanis (Paris, t6i 6), 
which, originally certified by two doctors of the Sorbonne, was 
afterwards re-examined and condemned to the flames. Vanini 
then left Paris, w^herc he had been staying as chaplain to the 
marcchal de Bassompierre, and began to teach in Toulouse. 
In November 1618 he was arrested, and after a prolonged trial 
was condemned, as an atheist, to have his tongue cut out, and 
to be strangled at the stake, his body to be afterwards burned to 
ashes. The sentence was executed on the 9th of February 1619. 

See Cousin, Fragments de philosophie carthienne (Brussels, 
1838-40). i. 1-99; French trans. M. X. Rousselot (Paris, 1842); 
John Owen, Skeptics of the Italian Renaissance (London, 1893), 
345-419 ; J. Toulan, Etude sur L. Vanini (Strassburg, 1869) ; 
Cesare Cantu, Gli Eretici d' Italia (Turin, 1867), iii, 72 ff. ; Fuhr- 
mann, Leben und Schichsale (Leipzig, 1800) ; Vaisse, L. Vanini 
(Paris, 1871); Palumbo, Vanini, e i suai tempi (Naples, 1878); 
Passamonti in Rivista italiana di filosofia vol. iii. 

VANLOO. CHARLES ANDREW (T705-T765), subject painter, 
a younger brother of John Baptist Vanloo (^.».), was bom at 
Nice on the 15th of February 1705. He received some in- 
struction from his brother, and like him studied in Rome under 
Luti. Leaving Italy in 1723, he worked in Paris, where he 
gained the first prize for historical painting. After again visit- 
ing Italy in 1727, he was employed by the king of Sardinia, for 
whom he painted a series of subjects illustrative of Tasso. In 
1734 he settled in Paris, and in 1735 became a member of the 
French Academy; and he was decorated with the order of 
St Michad and appointed principal painter to the king. By 
his simplicity of style and correctness of design, the result of 
his study of the great Italian masters, he did much to purify 
the modem French school ; but the contemporary praise that 
was lavished upon his productions now appears undue and 


excessive. His “ Marruige of the Virgii. ** is preserved in the 
Louvre. He died at Paris on the 15th of July 1765. 

VANLOO, JOHN BAPTIST (1684^174.5), French subject and 
portrait painter, was born at Aix in Provence on the 14th of 
I January 1684. He was instructed in art by his father. Having 
j at an early age executed several pictures for the decoration of 
the church and public buil(jing.s at Aix, he was employed on 
I simihu' work at Toulon, which he was obliged to leave during 
the siege of 1707, He was patronized by the prince of (‘arignan, 
who sent him to Rome, where he studied under Benedetto Luti. 
Here he was much employed on church pictures, and in par- 
ticular executed a greatly praised “Scourging of (lirist “ for 
St Maria in Monticelli. At Turin he painted the duke el Savoy 
and several members of his court, I'hcn, rciuoving to l*aris, 
where he was elected a member of the French Academy, he exe- 
cuted various altar-pieces and restored the works of l^rimaticcio 
at Fontainebleau. In 1737 he went to England, where he 
attracted attention by his portrait, of (>))lcy (libber and of 
Owen MeSwiny, the theatrical managiM* ; the latter, like many 
other of Vanloo’s works, was engraved in mi^zzolint by the 
younger Faber. He also painted Sir Robert Walpole, whose 
portrait hy Vanloo in his robes as chanrellor of the exchequer 
i.s in the National Portrait Gallery (London), and the prince and 
princess of Wales. He did not, however, practise long in England , 
for his health failing he retired to Paris in 1742, and afterwards 
to Aix, where he died on the 19th of December 1745. Mis like- 
nesses were striking and faithful, but .seldom flattering, and his 
heads arc forcible in (X)louring. The (lraperi(?s and accessories in 
his pictures wercusually painted by Van Aclu‘n,Eccardt and Root. 

VANNES, a town of western Franci*, cai)ital of the depart- 
ment of Morbihan, 84 in. N.W, of Nantes on the railway to 
I Brest. Pop. (1906), town, 16,728 ; commune, 23,561. It is 
situated 10 m.from the open sea, at the confluence of two streams 
forming the Vannes river, which debouches into the land-locked 
Gulf of Morbihan about a mile below the town. 'I'hc narrow, 
steep and cTOoked streets of the old town, which lie on a hill 
facing the south, are surrounded by fortifications of the 14th, 
15th and 17th centuries, pierced hy four gates and flanked by 
nine towiTs and five bastions, connected by battlements. In 
the Constable’s Tower Olivier do Clisson wus confinttd in 1387. 
'rhe modern suburbs, with the port, the public buildings, 
barracks, convents, .squares and jiromenades, notably the 
Garennc and the park of the Prefecture, surround the old town. 
The archaeological museum, the contents of which arc mainly 
the fruit of excavation.s at (!arnac and elsewhere in the vicinity, 
includes one of the riche, st collections of prehistoric remains in 
Europe. 7 'hcrc are also a museum of natural history and a 
library. The cathedral of St Peter overlooks the old town ; 
burnt by the Normans in the loth century, it was rebuilt in 
the 13th, 15th and i8th centuries. It has remains of a cloister 
and contains the relics and tomb of the Spanish Dominican 
prea^iicr St Vincent Ferrier, who died at Vannes in 1419. The 
curious round Chapclle du Pardon to the left of the nave was 
built in 1537 in the Italian style. Some interesting old houses, 
including that of the presidents of the parlement of Brittany, 
the rich private collections of M. de Limur, and the church of 
St Paterne (i8th century) are also worthy of mention. There 
is a monument to Le Sage, born near Vannes. Vannes is the 
seat of a prefect, a bishop and a court of assizes, and has tribunals 
of first instance and of commerce and a branch of the Bank of 
France. A communal college is among the educational institu- 
tions. Among the industries are building, tanning and cotton- 
weaving, The port of Vannes, to the south of the town, is 
formed by the Vannes river and is accessible only to .small 
vessels. Vessels of Soo tons can make the harbour of Conleau 
a!x)ut 2I m, from the town. 

Vannes {Dariorigum), the capital of the Veneti (whence 
Gwenedf the Breton name of the town), was at the head of the 
Armorican league against Julius Caesar, who in 56 B.c. over- 
came their fleet and opened up their country by six roads. 
St Patemus, the first bishop, was consecrated in 465. In the 
5th century Vannes was ruled for a time by independent counts^ 



896 VAN RENSSELAER— VANTT HOFF 


but soon came under the yoke of the Franks. Nomcnoe, the 
lieutenant of Louis L, the Pious, in Brittany, assumed the title 
of king in 843, and one of his brothers was the founder of a line 
of counts who distinguished thc'msdves against the Normans 
in the gth and 10th centuries. Vannes became part of the 
duchy of Brittany at the end of the loth century. The estates 
of Brittany met there for the first time in 1203 to urge Philip 
Augustus to avenge the death of Arthur of Brittany. In the 
course of the War of Succession the town was besieged four 
times in 1342. Duke John IV. built heni the castle of L’Herminc 
and made it his habitual residence. In 1487 the town was for 
a year in the hands of Charles VIII. of France. In 1532 
Brittany was definitively united to France. The estates met at 
Vannes several limes in the 17th and 18th centuries. During 
the Revolution this town was the scene of the execution in 1795 
of some of the prisoners after the royalist disaster at Quiberon. 

VAN RENSSELAER* STEPHEN (1764-1839), American 
political leader and soldier, ** last of the patroons,’^ was born at 
New York city on the ist of November 1764. He was fifth 
in descent from Killian Van Rensselakr (r. 1580-1645), the 
original patroon of Rcnssclaerwyck, New York, who acquired 
his large estates between 1630 and 1637. Stephen was gradu- 
ated at Harvard in 1782. In 1789-90 he was a member of the 
New York Assembly, and from 1791 to 1795 served as a member 
of the state Senate. He was lieutenant-governor of New York 
(1795-1801) for the two terms in which John Jay was governor. 
In i8oi he presided over the State constitutional convention, 
and from 1808 to 1810 was again in the Assembly. He was 
an ardent promoter of the Erie Canal, and as a commissioner 
to examine the proposed route, he reported favourably to 
the Assembly in 1811. In the second war with Great Britain 
he commanded llie First Division of the detached militia of the 
state of New York, with the rank of major-general, and on the 
J3t]i of October 1812 was defeated at the battle of Quecnstoii 
Heights. As he was a Federalist he was severely criticised 
and censured for this defeat and resigned from the army. At 
the dose of the war the Erie Canal pr<)je(t was renewed, and 
from 1816 till his death he was a member of the board of canal 
commissioners, and for nearly fifteen years was its president. 
In 1818 he was again elected to the Assembly ; in 1819 he 
became a regent of the State University of which he was for a 
time chancellor ; and in 1821 he was a delegate to the New 
York constitutional convention. From 1822 to 1829 he was 
a member of the National House of Representatives,^ and there 
voted for John Quincy Adams for the presidency, and served 
as chairman of the committee on agri(?iilture. In 1820-23 
he sent out at his own expense Professors Amos Eaton 
(1776’ 1842) and Edward Hitchcock to make extensive surveys, 
results of which were published as An Agricultural and Geological 
Survey o! the District adjoining the Eric Canal (Albany, 1824). 
In 1824 he founded a school in Troy which was incorporated 
two years later as the Rensselaer Polytechnic Institute. He 
died at Albany, New York, on tlic 26th of January 1839. 

See I). I). Barnard, A Discourse on the Life, Services and Character 
oj Stephen Van Rensselaer (Albany, 1839). 

VANSITTART* HENRY (1732-1770 or 1771), Anglo-Indian 
governor, was born in London on the 3rd of June 1732. His 
father, Arthur van Sittart (1691-1760), and his grandfather, 
Peter van Sittart (1651-1705), were both wealthy merchants 
and directors of the Russia company, Peter, a merchant 
adventurer, who had migrated from Danzig to London about 
1670, was also a director of the East India company. The 
family name is taken from the town of Sitlard in Limburg. 
Educated at Reading school and at Winchester college, Henry 
Vansittart joined the .society of the Franciscans, or the “ Hell- 
fire club,” at Medmenham, his elder brothers, Arthur and Robert, 
being also members of this fraternity. In 1745 he entered the 

1 He succeeded his cousin, Solomon Van Rensselaer (1774-1852), 
who was in the regular army in 1792-1800, who had fought under 
General Anthony Wayne at Maumee Rapids in 1794 and under 
Stephen Van Rensselaer at Queenston Heights in 1812, and who was 
in the House of Representatives in 1819-1822. 


service of the East India company and sailed for Fort St David ; 
here he showed himself very indu.strious, made the acquaintance 
of Robert Clive and rose rapidly from one position to another. 
As a member of the council of Madras he helped to defend the 
city against the French in 1759, and in July 1760 he went to 
Bengal as president of the council and governor of P'ort William. 
Courageously facing the difficulties of his new position, which 
included a serious lack of funds, he deposed the subadar of 
Bengal, Mir Jafar, whom he replaced by his son-in-law, Mir 
Kasim, a circumstance which increased the influence of England 
in the province. He was, however, less successful in another 
direction. Practically all the company’s servants were traders 
in their private capacity, and as they claimed various privileges 
and exemptions this system was detrimental to the interests 
of the native princes and gave rise to an enormous amount 
of corruption. Vansittart sought to check this, and in 1762 
he made a treaty with Mir Kasim, l)ut the majority of his 
council were against him and in the following year this was 
repudiated. Reprisals on the part of the subadar were followed 
by war, and, annoyed at the failure of his pacific schemes, 
the governor resigned and returned to England in 1764. His 
conduct was attacked before tlic board of directors in London, 
but events seemed to prove that he was in the right, and in 

1769 he became a director of the company, having in the 
previous yusiT obtained a scat in parliament. He was now sent 
on an important mission to India ; he left England in September 
1769, but the ship in which he sailed was lost at sea late in 

1770 or early in 1771. One of his five sons was Nicholas 
Vansittart, Baron Bexley ((/.v.). To defend his conduct in 
Bengal Vansittart published some papers as A Narrative of the 
Transactions in Bengal from 7760 to 1764 (London, 1766). 

Vansittart’s brother, Robert Vansittart (1728-1789), who 
was educated at Winchester and at Irinity ( ollege, Oxford, 
was regius professor of civil law at Oxford from 1757 until 
bis death on the 31st of January 1789. Another brother, 
George Vansittart (1745-1825), of Bisham Abbey, Berkshire, 
was the father of General George Henry Vansittart (1768- 
1824) and of Vice-Admiral Henry Vansittart (1777-1843). 

VAN»T HOFF, JACOBUS HENDRICUS (1852- ), Dutch 

chemist and ph}^icist, was born in Rotterdam on the 30th of 
August 1852. He studied from 1869 to 1871 at the polytechnic 
at Delft, in 1871 at the university of Leiden, in 1872 with F. 
A. Kekulc at Bonn, in 1873 with C. A. Wurtz at Paris, and 
in 1874, when he took his doctor’s degree, with E. Mulder 
at Utrecht. In 1876 he became lecturer on physics at the 
veterinary school at Utrecht, and two years later he was chosen 
j)rofessor of chemistry, mineralogy and geology in Amsterdam 
University. In 1894 he declined an invitation to the chair 
of physics at Berlin University, but in 1896 he went to Berlin 
as professor to the Prussian Academy of Sciences, with a salary 
and a laboratory, but freedom to do whatever he liked ; and 
at the same time he accepted an honorary professorship in the 
university so that he might lecture if he were so minded. On 
taking up these appointments he announced that, the applica- 
tion of mathematics to chemistry remaining his chief aim, 
he proposed to devote himself to the study of the formation 
of oceanic salt deposits, with special reference to the Stassfurt 
deposits. He may be regarded as the founder of the doctrine 
of stereoisomerism (^.».), for he was the first, in 1874, to intro- 
duce a definite mechanical theory of valency, and to connect 
the optical activity exhibited by many carbon compounds 
with their chemical constitution. In respect of this doctrine 
of the “ asymmetric carbon atom,” van’t Hoff’s name is generally 
linked with that of J. A. le Bel (born on the 21st of January 
1847, at Pechelbronn, Lower Alsace), who, only two months 
later, independently enunciated the theory of asymmetric 
combinations with carbon ; though it must be noted that 
J. Wislicenus, to wdiom van’t Hoff, in fact, acknowledged liis 
indebtedness, had already suggested that in order to explain 
the constitution of certain organic bodies, the tridimensional 
arrangement of atoms in space must be taken into account. 
For this work van’t Hoff and Le Bel received the Davy medal 
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jointly from the Royal Society in 1893. From 1874 to 1884 
van^t Hoff^s attention was mainly given to the law of mass- 
action, and he established the theorem known by his name, 
which connects quantitative displacement of equilibrium with 
change of temperature. From 1885 to 1895 he was engaged 
on the theory of solutions, and developing the analogy between 
dilute solutions and gases he showed that the osmotic pressure 
of a solution has the same value as the pressure that solute 
would exert if it were contained as a gas in the same volume 
as is occupied by the solution. From 1885 he published the 
Zeitschrift fur physikalische Chemie, in collaboration with 
Professor W. Ostwald of Leipzig. 

VAN WERTy a city and the county-seat of Van Wert 
county, Ohio, U.S.A., about 28 m. W. by N. of Lima. Pop. 
(1890) 5512 ; (1900) 6422, of whom 221 were foreign-born. 
Van Wert is served by the Pennsylvania and the Cincinnati 
Northern railways, and by an intcrurban electric line. Among 
the principal buildings are the city hall, the court house, the 
Brumback Library of Van Wert county (containing 14,650 
volumes in 1908). the Home Office Building of the Home Guards 
of America (a fraternal society incorporated in 1899 and having 
about 16,000 members in 1910), and the Home Office Building 
of the Central Manufactures* Insurance Co. Van Wert is 
situated in a rich agricultural region. It has railway and 
machine shops and various manufactures. The municipality 
owns and operates the waterworks. Van Wert was settled 
about 1840, was incorporated as a town in 1848 and was 
chartered as a city in 1903. The county and the city were 
named in honour of Lsaac Van Wert (1760-1828). one of the 
captors of Major John Andre. 

VAPEREAU, LOUIS GUSTAVE (1819-1906), French man 
of letters and lexicographer, was born at Orleans on the 
4th of April 1819. Educated at the ficolc Normalc he became 
a teacher of philosophy, and was entrusted by Victor Cousin 
with the preparation of his studies on the Pensees of Pkscal. 
Under the empire his republican principles cost him his position, 
and Vapereau studied for the bar. He practised, however, 
little or not at all, and after 1870 he was appointed prefect 
of Cantal (1870) and of Tarn et Garonne (1871-73). From 
1877 to 1888 he was inspector-general of public instruction. 
He was the author of .some excellent editions of the classics, 
and of works on political and social questions, but he is famous 
for his valuable Dictionnaire universel des contemporains (1858; 
6th cd., 1893), brought up to date in 1895 by a supplementary 
volume. He also drew up a Dictionnaire universel des litte- 
rateurs (1876). At the time of his death at Norsang-sur-Orge 
in 1906, he had been for twenty-six years a regular contributor 
to miustralion, some of his notes written for this journal being 
collected in 1806 as UHomme et la vie. 

VAPHIO, an ancient site in Laconia, Greece, on the right 
bank of the Eurota.s, some 5 m. S. of Sparta. It is famous for 
its bee-hive ** tomb, excavated in 1889 by Dr Tsountas. 
This consists of a walled approach, or Spo/xos, about 97 ft. long, 
leading to a vaulted chamber some 33 ft. in diameter, in the 
floor of which the actual grave was cut. The objects found 
here and transferred to the National Museum in Athens include 
a large number of gems and amethyst beads, together with 
articles in gold, silver, bronze, iron, lead, amber and crystal. 
But by far the finest of them arc two golden cups decorated 
with scenes in relief, picturing the capture of bulls. These 
form perhaps the most perfect works of “ Mycenaean ” or 
“ Minoan ” art which have .survived. It seems likely that the 
Vaphio cups do not represent a local art but were imported 
from Crete, which at that early period was far ahead of main- 
land Greece in artistic development. The tomb, which probably 
belonged to Amyclae rather than to Pharis, as is commonly 
stated, is now* almost entirely destroyed. 

See C. Tsountas, ’E^iy/uepif ' ApxaioXoyiKfi (1889), 136-172 ; J. G. 
Frazer, Pau$anias*s Description of Greece, iii. 135 f. (with full biblio- 
graphy) ; W. Ridgeway, The Early A^e of Greece, i. 26-28 ; R. C. 
Bosanquet, Journal of Hellenic Studies (1904). xxiv, 317 ff. ; A. 
Riegl, Jahreshefte d. Qsierr. arch. lnsHt%Ues {i^), ix. 1 fL. 

(M. N. T.) 


VAPORIZATION, i. In common language a vapour is a 
gaseous or elastic fluid, which emanates or evaporates from 
the .surface of a solid or liquid at temperatures below its 
boiling-point. A volatile liquid or solid is one which evaporates 
rapidly at ordinary temperatures. It Is a matter of common 
experience that evaporation is accelerated by currents of air, 
or by the use of an exhaust pump, or by any process which 
removes the vapour rapidly from the liquid. On the other 
hand, it is retarded, and finally ceases, if the vapour is allowed 
to accumulate in a clo.sed space. When this equilibrium 
state is reached, the space is said to be saturated with the vapour ; 
the density of the vapour is then the maximum which can 
exist in the presence of tlie liquid at the temperature of the 
experiment, and its pre.ssure is called the saturation-pressure. 
The term vapour-pressure, wlien used without (qualification, 
is also generally employed to denote the saturation or maxi- 
mum pressure. Dalton showt‘d that the saturation-pressure 
of a vapour depends only on the temperature, and is unaffected 
by the pn^sence of any neutral gas or vapour. This relation 
has been more accurately verified by many subsequent observers, 
and the exceptions to it liave been minutely studied and eluci- 
dated. The .saturation-pressure invariably increases rapidly 
with rise of temperature, acc'ording to a regular law wliich has 
been the subject of many elaborate investigations. When the 
vapour-pressure of a liquid becomes equal to the external 
pressure, liubbles of vapour are freely formed in the interior 
of the liquid by the familiar proctess of boiling or ebullition. 
The temperature at which this 0(H:ur.s under the normal atmo- 
spheric pressure of 760 mm, of mercury (reduced to o® C. and 
st?a-lcvcl in latitude 45^*) is termed the boiling-point (B.P.) of 
the litjuid, and is usually determined by taking llie temperature 
of the .saturated vapour under normal pressure, to avoid error 
from superheating (see below, 3) of the liquid. If the external 
pressure remains constant, the temperature will also remain 
constant, provided that the liquid is pure and that its com- 
position remains unaltered, until the whole is vaporized. If, 
on the other hand, the liquid is contained in a closed space, 
it may be made to boil at much lower temperatures by dimin- 
ishing the pre.ssure ; or the temperature of the liquid may be 
raised considerably above the normal boiling-point, as in th(‘ 
boiler of a steam-engine, if the pressure is raised by preventing 
the free escape of the vapour. In all cases, if the temperature 
is given, there is a currcvsponding equilibrium or saturation- 
pressure of the vapour, and vice versa, in accordance w'it.h 
Dalton’s law. It was shown, liowever, by Cagniard de la 
Tour {Ann. Chim. Phys., 1822, 1823) that the temperature 
and pressure of the liquid (‘ould not be raised indefinitely in 
this manner. By heating liquids in strong gla.ss bulbs with 
manometers attached, he found that at a certain tempera- 
ture the meniscus or curved surface separating the liquid 
from the vapour disappeared, and the bulb became filled with 
an apparently uniform sulistance. The temperature at which 
this mixing of liquid and vapour occurs is definite for each 
li(jui(l, and is called the critical temperature, J-a Tour ’found 
the critical temperature in the case of water to lie 362® C., a 
result which has been remarkably confirmed by later researches 
(Caillctet, Ann. Chim. Fhy$» 25, p. 519, 1892). In many 
books of recent years it has been the custom, following a 
suggestion of Andrews, to restrict the term “ gas ” to temper- 
atures above the critical temperature, and the term “ vapour ” 
to temperatures below. But this is often inconvenient in 
practice, as there is no sudden change in the gaseous pha.se 
at ordinary pressures on passing the critical temperature. It 
is more convenient to employ the terms “ vapour ” only when 
discussing the properties of the gaseous pha.se in relation to 
the liquid or solid, and to follow the common usage in describ- 
ing substances like CO5,, or even SOg and NH3, as gases at 
ordinary temperatures and pressures. 

2. Continuity of State. — The form of the isothermal curve, 
representing the compression of a vapour at constant tempera- 
ture, consists, as shown in fig. i. A, of three discontinuous 
branches. The relation between pressure and volume for an 

xxvii. 29 
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tmsaturated vapour is represented by the branch DE, which is 
similar to the isothermal of a p^as obeying Boyle’s law. When 
the saturation-pressure is reached at D the vapour begins to 
condense, and the volume diminishes without further increase 
of pressure, giving the isopicstic branch DCB. At B, when the 
vapour is completely liquefied, further compression produces a 
rapid rise of pressure, as shown by the branch BA, representing 



the behaviour of the liquid. It is possible, however, to trace 
the branch DN for the supersaturated vapour continuously 
beyond D without liquefaction in the absence of nuclei. It is 
similarly possible to trace the liquid branch ABM beyond B 
to lower pressures in the absence of dissolved gases. As the 
temperature is raised, the length of the brancli Bl), representing 
the increase of volume in passing from the liquid to the gas, 
diminishes, as shown in fig. i, B, which represents the Isothermals 
of CO2/ according to Andrews (P/itl, Trans, 1869). Above the 
critical temperature, the discontinuities at B and D disappear 
from the isothermal curve,^ and it is impossible to obtain separa- 
tion of the two states, liquid and gas, however great the pressure 
applied. The critical pressure is the vapour-pressure of the 
liquid at the critical temperature. It is possible to obtain 
a perfectly exmtinuems passage from the gaseous to the liquid 
stale by keeping the vapour at a pressure greater than the 
critical pressure while it is cooled from a temperature above 
the critical point, at whicli it would expand indefinitely (if the 
pressure were reduced) without separation into two phases, to a 
temperature below the critical point, at which expansion would 
produce separation into liquid and vapour as soon as the pressure 
was reduced to the saturation value. It was maintained by 
Andrews, on the basis of these and similar observations, that the 
gaseous and liquid states were merely widely separated forms 
of the same condition of matter, since one could be converted 
into the other without any breach of continuity or sudden 
evolution of heat or change of volume ; just as an amorphous 
solid in the process of fusion becomes gradually more and more 
plastic as the temperature is raised, and passes into the state of 
a viscous liquid with continually diminishing viscosity. The 
same idea was further developed by James Thomson {Proc, RS,, 
1871), who suggested that the discontinuity of the isothermal 
at temperatures below the critical point was only apparent. 
He supposed that the extensions of the liquid and vapour curves 
BM, DN, in fig. i, A, representing the states of superheated 
liquid and supersaturated vapour, might theoretically be joined 
by a continuous curve MN, representing a homogeneous trans- 
formation, whidi, however, could not be realized in practice, 
as the state of the substance corresponding to this part of the 
curve would be unstable. Maxwell {Nature^ 1875) showed 
that the straight line BCD representing the saturation-pressure 
must cut off loops BMC,CND, of equal area from this imaginary 

> The slight increase of pressure observed during condensation was 
attributed by Andrews to the presence of a trace of air in the CO2. 


isothermal; otherwise it would be theoreticall> possible to 
obtain a balance of work without any difference of temperature 
by taking the substance through the isothermal cycle BCDNCMB. 
I'he theoretical isothermal of James Thomson is qualitatively 
represented by an equation of the type devised by Van dcr 
Waals, in which the mutual attraction of the molecules of a 
gas is regarded as equivalent to an internal pressure of the form 
a/u®, which he supposes identical with the capillary pressure of 
the liquid. It has been found, however, that this simple expres- 
sion is not sufficiently exact. 11 is probable that it is not merely 
a question of varying attraction between similar molecules. A 
vapour should ratlier be regarded as containing a certain propor- 
tion of compound or coaggregated molecules, which partially 
dissociate when the pressure is diminished or the temperature 
raised. A liquid similarly contains dissolved molecules of 
vapour, and the state of equilibrium is more nearly analogous 
to that between conjugate saturated solutions (e,g, water and 
phenol). 

3. of Capillary Pressure on Ebullition,^^li was remarked 

at a ver}^ uarly date that water and other liquids could be raised 
under atmospheric pressure several degrees above their normal 
boiling-points in a clean glass vessel williout ebullition occurring, 
and tlial, when a bul.)ble was formed, it would expand explosively, 
producing the phenomenon of " l>umping ; but that, if metallic 
filings or other bodies capable of supplying small bubbles of air 
were' introduced, ebullition would proceed cjuietly at the normal 
temperature. L. Dufoiir succeeded in raising small drops of water, 
suspended in an oil mixture of suitable density, to a temperature 
of nearly 1 80* C, under atmospheric pressuTt. Similar observations 
lead to the conclusion that the phenomenon of ebullition, or boiling 
with the formation ol bubbles, depends essentially on the presence 
of air or dissolved gas to provide nuclei for the starting-points of 
the bubbles. This is a natural consequence of the capillary pres- 
sure due to surface tension. The vapour-pressure p iTisi(le a small 
spherical bubble of radius r must exceed the pressure P in the liquid 
just outside the bubble by 2T/f', where T is the surface tension of 
the liquid. The capillary pi*essurc 217^ may be very large if r is 
small. It is often stated on the strength of this relation that a 
bubble of radius r in a lujuid will not expand indefinitely and rise 
to the surface as in ebullition, until the vapour-pressure p inside 
the bubble exceeds the external pressure P by 2T/r. But this 
neglects the effect of the air or gas contained in the bubble, which 
plays an essential part in the phenomenon. A bubble of vapour 
containing no air or gas could not exist at all in stable equilibrium in 
a liquid. Il its radius r were such ns to make greater than 
/> - P, it would collapse entirely. A bubble containing gafj, on the 
contrary, is in stable equilibrium when its radius r is such that the 
pressure of the gas and vapo\ir inside it balance the external pressure 
P together with the capillary pressure 2T/r. Any diminution of r 
produces an increase in the pressure of the gas which is more than 
sufficient to balance the increase of the capillary pressure 2T/>'. 
Supposing that the external pressure and tein])crature remain 
constant, the partial pressure of the gas inside the bubble varies 
inversely as the volume of the bubble, and may be represented by 
afr^. The size of the bubble is determined by the equation 
/> + — P + 2T/r The equilibrium is always stable if p is less 
than P. If p is greater than P, the equilibrium becomes unstable 
(and the bubble expands indefinitely), when the gas-pressure ajr^ 
is one-third of the capillary pressure 2T/r. This follows immediately 
by differentiating the above o<iuation with respect to r, assuming 
the difference p-V io remain constant. Substituting 2T/3r for fl/r* 
we obtain the condition of stability, 

jb-P<4T/3r (I) 

In other words, the temperature of a liquid containing bubbles of 
radius r will rise until the excess pressure given by (i) is reached, 
and ebullition will begin as soon as the excess pressure amounts 
to two-thirds of the capillary pressure, and will not be delayed 
until the full capillary pressure is reached, as might appear at 
first sight. Bubbles i millimetre in diameter in water at Pssydomm. 
become unstable when the temperature reaches 100*05® C. approxi- 
mately. To obtain a sui^erheat of 10® C., where the excess pessure 
is 316 mm., the bubbles must not exceed about mm. diameter. 
The condensation of a vapour is also retarded by the effect of 
capillary pressure, but the relation in this case is somewhat different. 

4. Effect of Capillary Pressure on Vapour-Pressure. — It was 
observed by Sir w. Thomson (Lord Kelvin) {Phil, Mag. iv. 42, 
p. 448. 1871) that if a capillary tube of radius r is immersed in a 
liquid of surface tension X, and the liquid rises to a height h above 
the plane surface (the whole being enclosed in a vessel of uniform 
temperature containing only the vapour of the liquid) the pressure 
of the vapour at the curved surface of the meniscus in the capillary 
tube will be less than that at the plane surface by the amount, 
gh/v, where g is the acceleration of ^avlty, and j[v ie the density 
of the vapour. But the vapour must be in equilibrium with tM 
liquid at both surfaces. Otherwise perpetual motion would ensue 
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in an enclosure at uniform temperature. Consequently the equili- 
])riuin value of the vapour-pressure must vary with the curvature 
of the surface, or with the capillary pressure due to the curvature. 

If P, p are the hydrostatic pressures in the liquid and vapour 
close to the meniscus, the difference P-/> --.2T/V. This is negative 
if r is negative, i.c, if the liquid rises in the tube, but is positive if 
tlie meniscus is convex and the liquul is depressed in the tube. 
If /»y are the pressures m tlio liquid and vapour at the plane 
.surface, Py=/>o» and if i/V is the density of the liquid, the differences 
of pressure in the liquid and va]>our respectively corrc.sponding to 
a difference of level h, are P-Po w-g///V, = ^ghlv. Com- 

bining these with the relation P-/>-2T/r and eliminating gA, we 
obtain, for the change of vapour-pressure p-p^^ due to change of 
pressure P-Z^y, or to curvature i/r, 

P -• />o=(P- Po)V/t;-2TV/r(i; - V). . . (2) 

J'his increase of vapour-pressure with curvature affords a natural 
(Explanation of the fact that it is possible to cool a vapour consider- 
ably below the saturation temperature without condensation. The 
vapour-pressure in a fog containing small drops of radius r must 
exceed the normal vapour-pressure over a plane surface at the same 
temperature by the amount 2TV/r(7; - V), which may be consitler- 
able if r is small. The same expression measures the suj)er.satura- 
tion required to induce conden.sation in the presence of (lu.st or 
other nuclei of radius y, and explains wliy it is that condensation 
always takes place on dust particles if any arc present. This 
])lK‘iiomenon forms the basLs of J. Aitken’s method of counting 
dust particles, or Wilson’s method of counting electrical ions, which 
arc also capable of acting as nuclei for starting condcMisfition. 

5, Extiinsion to Hiqhcr PYesaums, — The approximate formula 
al)ove given for the effect of hydrostatic prc.ssure on the vapour- 
pressure assumes the densities of the liquid and vapour conkant, 
and is true for small differences of pressure only. If we take 
and pQ to represent corresponding values of the pre.s.surc in the 
liquid and vapour at the same level (and not necessarily at the plane 
surface where Pg**/),,), and if the difference of level from P, p is 
small, substituting dP and dp for the .small differences of pres.ssuro. 
we have accurately the relation vdp- XdV, where V and v are the 
specific volumes of tlic liquid and vapour under the pressures P 
and p respectively. In order to apply the formula to large tiiffor- 
ences of pressure, it is only necessary to integrate it at constant 
temperature between tlie required limits of P and p, \Vc thus 
obtain the general cejuation, 


yj/'f-./p,™'’" 


. . ( 3 ) 

In applying the general equation (3) to an actual case, the com- 
pressibility of the liquid is the most uncertain factor. Assuming 
the comprc.ssibility constant, wc may write V-»Vfl(i - i/J'). For 
the vapour we may employ ecpiation (17) Thermodynamics, viz. 
v — lKBlp’-C'\-h, as a very close approximation over a wide range. 
The small quantities c and b are functions of the temperature only. 
Making these substitutions and integrating the equation wc obtain 
lie log,{/i/A,) ^{c-h)(p- P,) + Vy(P - Pe) - ir?V«{P*- P%). (4) 

C. 1 . R. Wilson {PhiL Trans. i8(i8) lias observed that in the 
absence of nuclei a very fine mist is formed in a vapour on sudden 
<:*xpansion when its density is about eight times the saturation 
value. Putting p/pQ-=^ 8 in equation (4), and taking for water vapour 
K*:4'6 i X io“, and 0 ^ 300® Abs. wc find P-Py equal to .pioti atmo- 
.sphere.s approximately as the pr(?ssure required to produce this 
degree of supersaturation, allowing for compressibility of V. The 
term {c - b) may be neglected in this case, as p is small, but it would 
amount to about 17 % of PV at 200® C. The result obtained from 
the approximate formula (2) would be 9200 atmospheres, which is 
more than treble, and indicates the inapplicability of tlio simple 
formula in an extreme case. Taking P=-^30(X> atmospheres, and 
assuming that the formula 2T/r applies for the capillary pressure, 
we find the equivalent radius of a nucleus corre.spon(Ung to the 
iine misty condensation to be 5*0 x xo** cm. This is a quantity of 
molecular dimensions, and lends support to the view that a vapour 
contains a certain projiortion of coaggregated molecules, represented 
by the term c in the equation, which are capable of acting as nuclei 
for condensation. The analogous phenomenon of cloudy crystalliza- 
tion, which takes place in a supercooled liijuid in the labile state, 
suggests that a liciuid may similarly contain molecular crystals of 
solid, which would account, in the case of water, for its anomalous 
expansion and for the variation of its specific heat near the freezing- 
point. 

For .small values of the vapour-prc.ssiire p, the term 
in equation (4) may generally be ncglcctccl, as in the case of water 
at ordinary temperatures. For moderate values of P, not exceeding 
say 100 atmospheres, V may be taken as nearly constant, and the 
equation reduces to the simpler form PV/K^«log,(p/A), which is 
often sufficiently exact. 

6. Application to a Solid. — If wc imagine a vertical column of 
solid in a porous vessel at uniform temperature surrounded by 
vapour, te would appear probable by similar reasoning that it would 
be in equilibrium under its own hydrostatic pressure with the 
pressure of the vapour at different levels. This would give the same 
formula as (2) for the variation of vapour-pres.sure, with V', the 
.specific volume of the solid, in place of V. Rut since the surface 


tension analogy does not exactly apply in the case of a solid, it is 
perhaps better to deduce the formula* fronx a con.sideration of the 
effect of prcs.siire on the frceziiig-])oiTit. 'I'he freezing-point is 
the point at which the solid and liquid liavc the .same vapour- 
pressure At- Otherwise they could not remain together in equilibrium. 
NVhen the f^^ezing-point is changed by pressun*, the vapour-pressures 
of the solid and liquid luii.st lv.‘ tlie same at the nt'xv freezing- 
point. The rise of the freeziiig-pchnt 0 - 0 ^^. for an increase of 
pressure P - is given by the 1 hennod vnaniic oiiiiation (Thermo- 
dynamics, equation (5)) 

Uo-e,)!eo . . , ( 5 ) 

where L i.s the latent Inxit of fusion, and V', V" arc the .specific 
volumes of the solid and licpiid r(*s])('ctivt'lv. The difference 
(/)' - /)'’') of the vapotir-pressiires of the solid and lupiid under normal 
pressure at a temperature fl near the normal freezing-point 
IS (leducx'd from the same equation (see section 24 below) 

. . . (O) 

where v is the spccilic volume of the vapour. Substituting for 0 in 
terms of P from (3), wc have for the difference of the vapour- 
pressurc's at under })rcrssurc P, 

//-// .(P-P„)(V"-V')/i;. ... { 7 ) 

The increase of vapour-pressure of the licpiid when the pressure is 
increased to P is given by (2), viz. p*" - A»« (P- Po)V 7 v. 'Fhe in- 
ereas(» of vapour-pressure of tlie solid must be h'ss than that of the 
liquid by the amount given by (7), in order that their vapour- 
pressure may be the same at new freezing-point 0 . We thus 
obtain bv siibtraellon 

' p ' > Ac ' (R - I'y { v> - (V'' - v')A-[ (p - p«) vy*;. 

Which is pnjcisely the same a.s relation (2) for the licpiid, with V' 
substituted for Hence tlie effect of ))res.sure on the vapour- 
pres.sure follows the .same law for both liquid and solid (J. 11 . 
I’oynting, J*hil. Mag, xii. p. 40, 1881). 

7. Vdponv- Prcssim of Solutions . — The ri.se of boiling-point pro- 
duced by a substance in .solution was demonstiated by M. Fara- 
day in A820, but the effect had been known to exi:;t for a long time 
previously. C. H. L. Babo, 1847, gave the law known by Ins name, 
Ihat the " relative lowering " (/> - of the vap(>ur-prt‘ssuro of a 
solution, or the ratio of llie diniiniilion of vapour-pressure (/> - A)) 
to the vapour-prcs.sure p^^ of the pure solvent at tlm same tempera- 
ture, was constant, t)r mdepenuent of the temx>eratuns for any 
solution of constant stiengtli. A. Wiillner (Vogg. Ann. 1858, 103, 
p. 529) found the lowering of the vapour- press arc to be nearly pro- 
portional to the strength of tin? solution for the same salt. W. Ost- 
wald, employing Wiillner 's results, found the lowering of vaf^our- 
pressure jxroduced by different salts in solution in wat(T to be 
approximately the same for .solutions containing ttu; same number of 
gramme-molecules of salt per c.c, F. M. Uaoult (Comptes Pfindus, 
i 88(>~87) employed other .solvents bc.side.s water, and showed that the 
relative lowering for different solvents and different dissolved sub- 
stances wa.s the same in many eases for solutions in wlilch the ratio 
of th<i number of gramme-molecules n of the tlissolvt'cl substance to 
the number of molecules N of the solvent was the same, or that 
it varied generally in proportion to the ratio u/N. The relative 
lowering of the vapour-pressure can be ca.sily measured by Dalton's 
method of the barometer tube for solvents such as ether, which have 
a sufficient vai)our-i>rcs.surc at ordinary temperatures. J 3 ut in 
many cases it is more readily detcrmim*<l by observing the rise of the 
boiling-point or the (hmre.ssion of the free zing-point of the .solution. 

I 'or the rise in the boiling-i)oint, we have by Clapeyron's equation, 
dpld 0 =^Ll 0 v, nearly, neglecting the volume of the liquid as com- 
X>arcd with that of the vapour v. If dp is the difference of vapour- 
pressure of solvent and solution, and dO the rise in the boiling-point, 
we have the ax^proximatc relation, 

Raoult’s law, , . (8) 

where m is the molecular weight of the vapour, and K the gas- 
constant which is nearly 2 calorics per degree for a grarame-moleculc 
of gas. For the depression of the freezing-point a relation of the 
same form applies, but dO is negative, aiicl L is tlic! latent heat of 
fusion. At the freezing-point, the .solution must have the same 
vapour-pressure as the solid solvent, with which it is in equilibrium. 
The relation follows immediately from Kirchhoff ',s expression (below, 
section 14) for the difference of vajKmr-pressure of the liquid and 
solid below the freezing-point. 

The mo.st important apparent exceptions to Raoult's law in 
dilute solutions arc tlic cast/s, (i) in whicli the molecules of the 
dissolved substance in solution are associated to form compound 
molecules, or dissociated to form other combinations with the 
solvent, in such a way that the actual number of molecules n in the 
solution differs from that calculated from the molecular weight 
corresponding to the accepted formula of the di.s.solved .substance ; 
(2) the case in which the molecules of the vajiour of the solvent 
arc associated in pairs or otherwise so that the molecular weight 
m of the va|>oiir is not that corresponding to its accepted fonnxUa. 
These cases are really included in the equation if wc substitute the 
proper values oi n or m. In the cas(j of electrolytes, S. Arrhenius 
{Zeit. phys, Chem. i. p. O31) showed how to calculate the effective 
number of molecules (i 4‘tf^/Ao)w.from the molecular conductivity 



VAPORIZATION 


900 

k of tho solution and its value at infinite dilution, for an electrolyte 
giving rise iofi-hi ions, 'J'hc values thus found agreed in the main 
with Raoult's law for dilute solutions (see Solutions). For strong 
solutions the discrepancies from Itaoult's law often become very 
large, even if dissociation is allowed for. Thus for calcium chloride 
the depression of the freezing-point, when N»«=ioo, is nearly 

60® C. At this point nearly, and the depression should be 

only C. These and similar discrepancies have been very 

generally attributed to a loose and variable association of the mole- 
cules of the dissolved substance with molecules of the solvent, 
which, according to H. C. Jones (Amey. Chem. Jour. it>o5, 3.3, p. 584), 
may vary all the way from a few molecules of water' up to at 
least 30 molecules in the case of CaClg, or from 12 to 140 for glycerin. 
It has been shown, however, by Callcndar (Proc, R.S.A, 1908) that, 
if the accurate formulae for the vapour-pressure given below are 
employed, the results for strong solutions are consistent with a very 
slight, but important, modification of Raoult’s law. It is assumed 
that each molecule of solute combines with a molecules of solvent 
according to the ordinary law of chemical combination, and that 
the number a, representing the degree* of hydration, remains con- 
stant within wide limits of temperature and concentration. In this 
c.a.se tho ratio of the vapour-pres.sure of the solution />*' to that of 
tho solvent p* should be equal to the ratio of the number of free 
moleculesof solventN - an to the whole number of molcculesN - 
in the solution. The exf)lanalion of this relation is that each of 
the n compound molecules counts as a single molecule, and that, 
if all the molecules were solvent molecules, the vaf>our-pressure 
would be />', that of the pure solvent. This assumption coincides 
exactly with Raoull's law for the relative lowering of vapour- 
pressure, if and agrees with it in the limit in all cases for 
dilute solutions, but it makes a very considerable difference in 
strong solutions if a is greater or less than i. It appears that the 
relatively enormous deviations of CaCl. from Raoult's law are 
accounted for on the hypothesis that but there i.s a slight un- 
certainty about the degree of ionization of the strongest solutions 
at - 50® C. Cane-sugar appears to require 5 molecules of water of 
hydration both at o® C. and at 100® C., whereas KCl and NaCl 
take more water at 100® C. than at o® C. The cases considered by 
Callcndar (loc. cii.) are necessarily limited, because the requisite 
data for strong solutions are comparatively scarce. The vapour- 
presBuro equations arc seldom known with sufiicient accuracy, and 
the ionization data are incomplete. But the agreement is very 
good so far as the data extend, and the theory is really simpler than 
Raoult's law, beciiuse many different degrees of hydration are known, 
and the assumption (all monohydrates), which is tacitly in- 
volved in Raoult’s law, is in reality inconsistent with other chemical 
relations of the substances concerned. 

8. Vapour-Pressure and Osmotic Pressure, — W. F. P. Pfeffer 
(Osmotische Untersuchungen, Leipzig, 1877) was the first to obtain 
satisfactory measurements of osmotic pressures of cane-sugar 
solutions up to nearly i atmosphere by means of semi-pcrmeatile 
membranes of copper fcrrocyanidc. His observations showed that 
the osmotic pre.ssure was nearly propcirtional to the concentration 
and to the absolute temperature over a limited range. Van’t Hoff 
showed that the osmotic pressure P due to a number of dissolved 
molecules n in a volume V was the same as would be exerted by 
the same number of gas-molerules at the same temperature in 
the same volume, or that PV»»R6>i7. Arrhenius, by reasoning 
similar to that of section 5, applied to an osmotic coll sup])orting 
a column of solution by osmotic pressure, deduced the relation 
between the osmotic pressure P at the bottom of the column and 
the vapour-pressure p'" of the solution at the top, viz, mPYIRB^ 
loge(/>7/^'’), which corresponds with the effect of hydro.static pressure, 
and is equivalent to the assumption that the vapour-pressure of 
the solution at the bottom of the column under pressure P must 
be equal to that of the pure solvent. Poynting (Phil. Mag, 1896, 
42, p. 298) has accordingly defined the osmotic pressure of a solution 
as oeing the hydrostatic pressure required to make its vapour- 
pressure equal to that of the pure solvent at the same temperature, 
and has.^own that this definition agrees approximately with 
Raoult’s law and van't Hoff’s gas-pressure theory. It is probable 
that osmotic pressure is not really ox the same nature as gas-pressure, 
but depends on equilibrium of vapour-pressure. 'The vapour- 
molecules of the solvent are free to pass through the semi-pcrmcable 
membrane, and will continue to condense m the solution until 
the /hydrostatic pressure is so raised as to produce equality of 
Mj^r-pressurc. Lord Berkeley and £. J. G. Hartley {Phil, 
i%Ms. A. 1906, p. 481) succeeded in measuring osmotic pressures 
oftiane-sugar, dextrose, &c., up to 135 atmospheres. The highest 
pressures recorded for cane-sugar arc nearly three times as great as 
those given by van’t Hoff’s formula for the gas-pressure, but agree 
very well with the vapour-pressure theor3% as modified by Callendar, 
provided that we substitute for V in Arrhenius's formula the actual 
specific volume of the solvent in the solution, and if we al^ assume 
that each molecule of sugar in solution combines with 5 molecules 
of water, as required by the obser\'atioiis on the depression of the 
freezing-point and the rise of the boiling-point. I-ord Berkeley and 
Hartley have also verified the theory by direct measurements of 
the vapour-pressures of the same solutions* 


9. Total Heat and Latent Heat, — ^To effect the conversion of a 
solid or liquid into a va]>our without change of temperature, it is 
necessary to supiply a certain quantity of heat. The quantity 
required per unit mass of the substance is termed the latent heat of 
vaporization. The total heat of the saturated vapour at any 
tcm]>eraturc is usually defined as the quantity of heat required to 
raise unit mass of the liquid from any convenient zero up to the 
temperature considered, and then to evaporate it at that temperatme 
under the constant pressure of satuiation. The total heat of steam, 
for instance, is generally reckoned from the state of water at the 
freezing-point, o® C. If h denote the heat required to raise the 
temperature of the liquid from the selected zero to the temperature 
f® C., and if H denote the total heat and L the latent heat of the 
vapour, also at P C., we have evidently the simple relation 

H^h^h (9) 

The pressure under which the liquid is heated makes very little 
difference to the quantity h, but, in order to make the statement 
definite, it i.s desirable to add that the liquid should be heated under 
a constant pressure equal to the final saturation-pre.ssurc of the 
vapour. The usual definition of total heat applies only to a satu- 
rated vapour. For greater simplicity and generality it is desirable 
to define the total heat of a substance as the function (E l pv), 
where K is the intrinsic energy and v the volume of unit mass (see 
Thermodynamics). This agrees with the usual definition in the 
special case of a saturated vapour, if the liquid is heated under the 
final pressure p, as is generally the case in heat engines and in 
experimental measurements of H. 

The method commonly adopted in measuring the latent heat of a 
vapour is to condense the vapour at saturation-pressure in a calori- 
meter. The quantity of heat so measured is the total heat of the 
vapour reckoned from the final temperature of the calorimeter, and 
the heat of the liquid h must be subtracted from the total heat 
measured to find the latent heat of the vapour at the given tempera- 
ture. It is necessary to take special precautions to ensure that the 
vapour is dry or free from drops of liquid. Another method, which 
is suitable for volatile liquids or low temperatures, is to allow the 
liquid to evaporate in a calorimeter, and to measure the quantity 
of heat required for the evaporation of the liquid at the temperature 
of the calorimeter and at saturation-pressure. The first method 
may be called the method of condensation. It was applied in tluj 
most perfect manner by Regnault to determine the latent h©at.s of 
steam and several other vapours at high pressures. The second 
method may be called the method of evaporation. It is mortf 
difficult of application than the first, but has given some good results 
in the hands of Griffiths ^ and Dieterici, although the experiments 
of Regnault by this method were not very successful. 

It was believed for many years, in consequence of some rough 
experiments made by J. Watt, that the total heat of steam was 
constant. This was known as Watt's law, and was sometimes 
extended to other vapours. An alternative supposition, due to 
J. Southern, was that the latent heat was constant. The very 
careful experiments of Regnault, published in 1847, showed that the 
truth lay somewhere between the two. The formula which he gave 
for the total heat II of steam at any temperature P C., which has 
since been universally accepted and has formed the basis of all tables 
of the properties of steam, was as follows : — 

H*«6o6*5-fo.jo5f. . . . (10) 

He obtained similar formulae for other vapours, but the experiments 
were not so complete or satisfactory as in the case of steam, which 
may conveniently be taken as a typical vapour in comparing theory 
and experiment. 

10. Total Heat of Ideal Vapour. — It was proved theoretically by 
W. J. M. Rankine {Proc. R.S.E. vol. xx. p. 173) that the increase of 
the total heat of a saturated vapour between any two temperatures 
should be equal to the specific heat S of the vapour at constant pres- 
sure multiplied by the difference of temperature, provided that the 
saturated vapour behaved as an ideal gas, and that its specific heat 
was independent of the pressure and temperature. Expressed in 
symbols, the relation may be written 

H'-H^«S(d'-n. . . • (II) 

This relation gives a linear formula for the variation of the total 
heat, a result which agrees in form with that found by Regnault for 
steam, and implies that the coefficient of t in his formula should be 
equal to the specific heat S of steam. Rankine’s equation follows 
directly from the first law of thermodynamics, and may be proved 
as follows : The heat absorbed in any transformation is the change 
of intrinsic energy plus the external work done. To find the total 
heat H of a vapour, wc have H=»K+p{v -b), where the intrinsic 
energy £ is measured from the selected zero of total heat. The 
external work done is p{v-b), where p is the constant pressure, v 
the volume of the vapour at 0 , and b tne volume of the liquid at 0 ^^. 
If the saturated vapour behaves as a perfect gas, the change of in- 
trinsic energy E depends only on the temperature limits, and is equal 
to s{ 0 ^ ^0). where s is the specific heat at constant volume. Taking 
the difference between the values of H for any two temperatures 
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B' and we see that Rankine’s result follows immediately, pro* 
vided that p(v - h) is equal to (S - s)B or RB/m, which is approxi- 
mately true for gases and vapours when v is very large compared 
with b. We may observe that the equation (ii) is accurately true 
for an ideal vapour, for which />j;*=(S - s) 0 , provided that the total 
heat is defined as equal to the change of the function (E-i-pv) between 
the given limits. Adopting this definition, without restriction to 
the case of an ideal vapour or to saturation-pressure, the rate of 
variation of the total heat with temperature at constant 

pressure is equal to S under all conditions, whether S is constant, or 
varies both witli p and 0 , (Sec Thermodynamics, § 7.) 

11. Specific Heat of Vapours, — The question of the measurement 

of the specific heat of a vapour possesses special interest on account 
of this simple theoretical relation between the specific heat and the 
variation of the latent and total heats. The first accurate calcula- 
tions of the specific heats of air and gases were made by Rankine 
in a continuation of the paper already quoted. Employing Joule’s 
value of the mechanical equivalent of heat, then recently published, 
in connexion with the value of the ratio of the specific heats of air 
S/5 1 -40 deduced from the velocity of sound, Rankine found for 

air S*--240, which was much smaller than the best previous deter- 
minations (t’.g'. Pelaroche and Bcrard, S = -267), but agreed very 
closely; with the value found by Regnault at a later date. 

Adopting for steam the same value of the ratio of the specific heats, 
viz. 1-40, Rankine found S— -385, a value which he used, in 
default of a better, in calculating some of the properties of steam, 
although he observed that it was much larger than the coefficient 
• 305 in Regnault’s formula for the variation of the total heat. The 
specific heat of steam wasdetermined shortly afterwardsby Regnault 
{Comptes Rendus, 36, p. 676) by condensing superheated steam at 
two different temperatures (about 125“ and 225® C.) successively 
in the same calorimeter at atmospheric pressure, and taking the 
difference of the total heats observed. The result found in this 
manner, viz, S«. -475, greatly increased the apparent discrepancy 
between Regnault’s and Rankjne’.s formulae for the total heat. 
The discrepancy was also noticed by G. R. Kirchhoff, who redis- 
covered Rankine's formula (Pogf;. Am, 103. !>• 1858). He 

suggested that the high value for S found by Regnault might be duo 
to the presence of damp in his superheated steam, or, on the other 
hand, that the assumption that steam at low temperatures followed 
the law pv^RO might be erroneous. These suggestions have been 
frequently repeated, but it is probable that neither is correct. G. A. 
Zeuner, at a later date (La Chakur, p. 441), employing the empirical 
formula l C/r*® for saturated steam, found the value 

Si- *568, which further increased the discrei>ancy. G. A. Him and 
A. A. Cazin (Ann. Cliim. Fhys. iv. 10, p. 34^^. 1807) investigated the 
form of the adiabatic for steam passing tlirough the state ^==760 
mm., ^^=373“ Abs., by observing the pressure of superheated steam 
at any temperature which just failed to produce a cloud on sudden 
expansion to atmospheric pressure. Assuming an equation of the 
form log (^/7fio)=srt log (<?/373). their results give fl=-S/R or 

S = 0-474, which agrees very perfectly with Regnault’s value. It 
must be observed, however, that the agreement is rather more 
j)crfect than the comjiarative roughness of the method would appear 
to warrant. More recently, Macfarlane (iray (Proc. Inst. Aicch, 
Eng, 1889), who has devoted minute attention to the reduction of 
Regnault’s observations, assuming S/5 1*400 as the theoretical 
ratio of specific heats of all vapours on his " aether-pressure tht?ory,” 
has calculated the properties of steam on the assumption 8=0*384, 
He endeavours to support this value by reference to sixteen of 
Rcgnault’s observations on the total heat of steam at atmospheric 
pressure with only 19® to 28° of superheat. These observations 
give values for S ranging from 0*30 to 0*46, with a mean value 0*3778. 
But it must be remarked that the superheat of the steam in these 
experiments is only 1 or 2 of the total heat measured. A similar 
objection applies, though with less force, to Regnault’s main experi- 
ments between 125® and 225® C., giving the value S-r.o*475, in which 
the superheat (on which the* value of S depends) is only one-sixteenth 
of the total heat measured. Gray explains the higher value found 
bv Regnault over the higher range as due to the presence of partic1e.s 
of moisture in the steam, which he thinks “ would not be evaporated 
up to 124® C., but would be more likely to be evaporated in the 
higher range of temperature.” J. Perry (Steam Engine, p. 580), 
assuming a characteristic equation similar to Zountr’s (which makes 
V a linear function of the temperature at constant pressure, and S 
independent of the pressure), calculates S as a function of the 
temperature to satisfy Regnault’s formula (to) for the total heat. 
This method is logically consistent, and gives values ranging from 
0*305 at o® to o*34X at 100® C. and 0*464 at 210® C., but the difference 
from Rcgnault’s S=o*475^Cftanot easily be explained. 

12. Throttling Calorimeter Method, — The ideal method of deter- 
mining by direct experiment the relation between the total heat and 
the specific heat of a vapour is that of Joule and Thomson, which is 
more commonly known in connexion with steam as the method of 
the throttling calorimeter. It was first employed in the case of 
steam by Peabody as a means of estimating the wetness of saturated 
steam, which is an important factor in testing the performance of an 
engine. If steam or vapour is ” wire-drawn ” or expanded through 
a pornus plug or throttling aperture without external loss or gain 


of heat, the total heat (E 4 -pv) remains constant (Thermodynamics, 
§ II), provided that the experiment is arranged so that the kinetic 
energy of flow is the same on 
cither side of the throttle. 

Thus, starting with satu- 
rated steam at a temperature 
0 ' and pressure p', as repre- 
sented by the point A on the 
p 0 diagram (fig. 2), if the 
point B represent the state 6 
p''(?"'afterpassing the throttle, 
the total heat at A is the | 
same as that at B, and 
exceeds that at any other ^ 
point D (at the same prcsvsure *5 
P’” as at B, but at a 
lower temperature 0 ) by the g 
amount S x (0* - 0 ), which S 
would be reejuired to raise 
the tcmj>crjiturc from D to 
B at constant pressure. We 
have therefore the simple 
relation between the total 
heats at A and 1) — 

Ha- H,> = S(<9''- <^) . (1 2 ) Temperature Centigrade 

If the steam at A con- I-ig. 2. — Throttling Calorimeter 
tains a fraction z of .siis- Method, 

pended moisture, the total 

heat Ha is less than the value for dry saturated steam at A ])y the 
amount z\,. If the steam at .‘\ were dry and saturated, we .should 
have, assuming Hegnaull’s formula (10), 11^ - 1 In •305(^' - ^>), 
whence, if S--*475, wc have zl. *305(<^' - f/) - •475(f;'' f/). It is 
evident that thi.s i.s a very delicate metliod of determining the wet- 
ness z, but, since with dry saturated steam at low pressures this 
formula always gives negative values of the wetness, it is clear that 
Regnault 's numerical coefficients must be wrong. 

From a different point of vif‘w, e(|ua1ion (12) may be applied to 
determine the s])ocific lu‘at of steam in terms of the rate of variation 
of the total lieat. If we assume Regnault's formula (10) for the total 
heat, wc have evidently the sinqile relation S - o*3o.'>(6l'- 
sup])Osing the initial stt‘am to be dry, or at least of the same 
(jnality as that omploycul by Regnault. 'J his method was applied 
by J. A. Ewing ( 11 , 4 ,' Rep. 1H97) to steam near 100® C. Ho found 
the specific heat smaller than 0*475, but no numerical results were 
given. A very C{)mt)leto investigation on the same lin(‘8 was carrit'd 
out by J. H. Grindiey (Phil. Trans. 1900) at Owens College under 
the <lirc*ction of Osborne Reynolds. Assumin/j UH/dB- for 

.saturated steam, he found tliat .S was iic-arly inrlt?pf*ndent of the 
pressure at constant tr*mpcTatur(‘, but iliat it varied with iht; bunper- 
atuTc from 0*387 at 100“ C. to o*()()5 at 160® C. Writing Q for the 
Joiile-'l’homson ” cooling effect,” do/dp, or the slope BC/AC' of tlio 
line of constant total lieal, he found that Q was nearly independent 
of the pressure at constant lcm])crature, a result which agrees with 
that of Joule and Thomson for air and CO,, ; but that it varied with 
the temperature as (i/i?)'*'® instead of (j/O)*. The.se results for the 
variation of Q arc indt?ptmdent of any a.ssumption with regard to the 
variation of II. Employing the valm’S of S calculated from dl\/d 0 ^ 
0.305, he found that th(! protluct SQ was independent of both 
pre.ssure and temperature for the range of his exjjeriments. 
Assuming this result to hold generally, we should have t)*3o6 
at o® C., which agrees with Rankine's vitfw ; but increasing very 
ra})idly at higher temperatures to S = 1*043 at 200® C., and 1*315 «^t 
220® C. The characteristic equation, if SQ^-constant, would be of 
the form (u+SQ) =R(?//?, which does not agree with the well-known 
behaviour of other gases and vapour.s. Whatever may b(? the 
objections to Regnault's method of measuring the .specific heat of a 
vajiour, it seems impo.ssiblc to reconcile so wide a range of variation 
of S with his value S --^ 0*475 between 125® and 225® C. It is also 
extremely unlikely that a va])Our which i.s so stable a chemical 
compound as steam should show so wide a range of variation of 
specific heat. The experimental results of Griiulley with regard to 
the mode of variation of Q have been independently confirmed by 
Callendar (Proc. R.,S. 1900), who quote.s the results of sirnilar 
experiments made at McGill College in 1897, but gives an entirely 
different interpretation, based on a direct measurement of the 
.specific heat at 100® C. by an electrical m(^thod. 

The method of deducing the specific heat from Regnault's formula 
for the variation of the total heat is evidently liable in a greater 
degree to the objections which have been urged against his method 
of determining the specific heat, since it makes the value of the 
specific heat depend on small differences of total heat observed 
under conditions of greater difficulty at various pressures. The 
more logical method of procedure is to determine tuc specific heat 
incUspcndently of the total heat, and then to deduce the variations 
of total heat by equation (12). The simplest method of measuring 
the specific heat appears to be that of supplying heat electrically 
to a steady current of vapour in a vacuum- jacket calorimeter, 
and observing the rise of temperature produced. Employing this 
m^rthod, Callendar finds S**- 0*497 for steam at one atmosphere 
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between I03®C. and ii3®C. Thisisabout 4% largcrthan Regnault's 
value, but is not really inconsistent with it, if we suppose that the 
specific heat at an,y given pressure diminishc'S slightly with rise of 
temperature, as indicated in formula (lO) below. 

13. Corrected Equation of Total Heat, — Admitting the value 
S =0.497 for the specific heat at 108® C., it is clear that the form 
of Kcgiiault's equation (10) must be wrong, although the numerical 
value of llic coefficient 0.303 may a])proximately represent the 
average rate of variation over the range (100'’ to 190® C.) of the 
experiments on which it chiefly depends. Kegnault's experiments 
at lower temperatures were extremely discordant, and have been 
shown by the work of E. H. Griffiths {Proc. US, 1894) and C. li. 
Dielcrici {Wied, Ann. 37, p. 504, 1880) to give values of the total 
heat 10 to f) calori(^s too large between 0° and 40“ C. At low 
]>ressurcs and tt?mporattires it is probable that saturated steam 
behaves very nearly as an ideal gas, and that the variation of the 
total heat is closely represented by Knrikin<?'s equation with the 
ideal value of S. In order to correct this equation for the dcvi<ations 
of the vapour from the ideal state at hitcher temperatun!S and 
pressures, the simplest method is to assume a modified equation of 
the Joulc-Tliomsori tyi>e (’rnKKMOi)VNAMics, equation (17)), which 
has been shown to represent satisfactorily the behaviour of other 
gases and vapours at moderate pressures. Employing tliis type of 
equation, all thtj thermodynamical properties of the substance may 
conveniently be? expressed in terms of the diminution of volume c 
due to the formation &f compound or coaggn'galod molecules, 

(v-h)~^liOlp-c,(OjO)n- . (15) 

The index n in the abov(.‘ formula, n?presenting tlic ratt) of variation 
of c with temperature, is a])proxmiately the same as that expressing 
the rate of variation of the cooling effect Q, which is nearly pro- 
portional to c, and is given by the formula 

Sg (14) 

The corresponding formula for the total heal is 

- flo “ (« + 1 ) (vp - ey/)y) -I h(p - , . (1 5) 

and for the variation of the specific heat with pressure 

S = Sy-i-^4(« + i)/)r/^, . . . (ir,) 

where Sq is the value of S when p- o, and is assumed to lx? inde- 
pend(?nt of $, as in the case of an ideal gas. 

Calendar’s experiments on the cooling eflect for steam by the 
throttling calorim(?ter method gave n ^ 3*33 and c=26.3 c.c. at 
100® C. Grindlcy’s cxperim<?nts gave ntiarly the same average 
value of Q over Ills experimental range, but a rather larger value 
for n, namely, 3*8. Eor purj)oses of calculation, Callendar (Proc, 
R.S, igoo) adopted the mean value t/ = 3-5, and also assumed the 
specific heat at constant volume ^'=3’5 R (which gives 4.5 R) 
on the basis of an hypothesis, doubtfully attributed to Maxwell, 
that the Humbler of degrees of freedom of a molecule with m atoms 
is 2m -f I. The assumption n^s/R simplifies the adiabatic equa- 
tion, but the value ^=3.5 gives 80=0.497 at zero pressure, which 
was the value found by Callendar experimentally at J08® C. and 
I atmosphere pressure. Later and more accurate experiments have 
confirmed the experimental value, and have shown that the limiting 
value of the specific heat should consequently be somewhat smaller 
than that given by Maxwell’s hj’pothcsis. The introduction of 
tills correction into the calculations would slightly improve the 
agreement with Rcgnault's values of the specific heat and total 
heat between 100® and 2ou® C., where they arc most trustworthy, 
but would not materially afl'ect the general nature of the results. 

Values calculated from these formulae are gi\^cn in the table 
below. The values of H at o® and 40® agree fairly with tliose found 
by Dieterici (5907) and Griffiths (613*2) respectively, but differ 
considerably from Rcgnault’s values 606.5 <>18.7, The rate 

of increase of the total heat, instead of being constant for saturated 
steam as in Rcgnault’s formula, is given by the equation 

dHfdO^Sii^Qdpide) . . , {17) 

and diminishes from 0.478 at o® C. to about 0-40 at 100® and 0*20 
at 200® C., decreasing more rapidly at higher temperatures. The 
mean value, 0.313 of dH/d$, between 100® and 200® agrees fairly 
well with Rpgnauit’s coefficient 0*305, but it is clear that consider- 
able errors in calculating the wetness of steam or the amount of 
cylinder condensation would result from assuming this important 
coefficient to be constant. The rate of change of the latent heat 
is easily deduced from that of the total heat by subtracting the 
specific heat of the liquid. Since the specific heat of the liquid 
incfe2uses rapidly at high temperatures, while dH/d$ diminishes, it 
is clear that the latent heat must diminish more and more rapidly 
as the critical point is approached. Regnault’s formula for the 
total heat is here again seen to be inadmissible, as it would make 
the latent heat of steam vanish at about 870® C. instead of at 365® C. 

It should be observed, however, that the assumptions made in 
deducing the above formulae apply only for moderate pressures, 
and that the fonnulae cannot be employed up to the critical point 
o^nng to the uncertainty of the variation of the specific heats and 
the cooling effect Q at liigh pressures beyond uic experimental 
range. Many attempts have Wm made to construct formulae r 
representing the deviations of vapours from the ideal state up to 


the critical point. One of the most complete is that proposed by 
It. J. K. Clausius, which may be written 

ReiP‘-v^'.R 0 {v^b){A^B 0 ^^)lp[v^’aye„; . (18) 

but such formulae are much too complicated to be of any practical 
use, and are too empirical in their nature to permit of the direct 
physical interpretation of the constants they contain. 

14. Empirical Formulae for the Saturation-Pressure . — ^The values 
of the saturation-pressure have been very accurately determined 
for the majority of stable substances, and a large number of empirical 
formulae have been projiosecl to represent the relation between 
jjrcssure and temperature. 'I'hese forumlae are important on 
account of the labour and ingenuity expended in devising the most 
suitable types, and also as a convenient means of recording the 
experimental data. In the following list, which contains a few 
typical examples, the diflen?nt formulae are arranged to give the 
logarithm of the saturation-pressure p in terms of the absolute 
temperature 0 . As originally pro^wsed, many of these formulae 
wore cast in exponential form, but the adoption of the logarithmic 
method o£ cx])ression throughout the list .serves to show more 
clearly the relationship between the various tyixis. 


log/) = A-|-B0 . 
log /)=Clog (A l-B^) 
Iog/>=A^/{Ji+C/9) . 

log A -i- Bfe i • C log 0 . 

log />«- A-f B/i 9 i» 
log log ( 9 -f C log { 0 -\ 

log /?=A 4 -B/(<? j C) . * . 


. (Dalton, 1800). . , (10) 

. (Young, 1820). 

. (Kochc, 1830). 

. (Biot, 1844 ; Rcgnault). 

. (Rankine, 1840). 

. (Kii chhoff , 1 858 ; Rankine, 1 866), 
. (Unwin, 1887). 

-f:). (Bertrand, 1887). 

. (Antoine, 1888). 


'J'he formula of Dalton would make the pressure increase in geo- 
metrical progression for equal increments of temperature. In other 
words, the increase of pressure per degree (dpfdO) divided by p 
should be constant and equal to B ; but observation shows that "this 
ratio dccn?ases, e.ft. from 0*0722 at o® C. to 0.0357 
case of steam. Observing that this rate of diminution is approxi- 
mately as the stjuare of the reciprocal of the absolute temperature, 
we see that th(? almost equally simple formula log/>«*«A-f B/^ 
represents a much closer approximation to experimemt. As a 
matter of fact, the two terms A+B/B are the most important 
in the theoretical expression for the vapour-pressure given below. 
7 'hcy are not sufficic?nt aloiu*, but give good results when modified, 
as m the simple and accurate formulae of Rankine, Kii’chhoff, 
L. C. Antoine and Unwin. If we assume formulae of the simple 
tyjic Ai-BfO for two different substances which have the same 
vapour-pressure p at the absolute temperatures 6>' and respectively, 
wc may write 

log/)-A'qB7^'=A"-l-B7^", . . (20) 

from which we deduce that tlie ratio O'fO'' of the temperatures at 
which the vapour-pressures are the same is a linear function of 
the temperature of one of the substances. This approximate 
relation has been employed by Ramsay and Young (Phil, Mag, 
1887) to deduce the vaixmr-pressures of any sub.stance from tliose 
of a standard substance by means of two observations. More 
recently the same method has been applied by A. Rindlay {Proc, 
PS, 1902), under Ram.say's direction, for comparing solubilities 
which are in many respects analogous to vapour-pressures. I'he 
formulae of Young and Roche arc purely empirical, but give vc*rj’’ 
fair results over a wide range. That of Biot is far more complicated 
and troublesome, but admits greater accuracy of adaptation, as it 
contains five constants (or six, if $ is measured from an arbitrary 
zero). It is important as having been adopted by Rcgnault (and 
also by many subsequent calculators) for the expression of his 
observations on the vapour-pressures of steam and various other 
substances. The formulae of Rankine and Unwin, though probably 
less accurate over the whole range, arc much simpler and more 
convenient in practice tlian tliat of Biot, and give results which suffice 
in accuracy for the majority of purposes. 

15, Theoretical Equation for the Sattiration-Pressure,’^T)\^^ em- 
pirical formulae above quoted must be compared and tested in 
the light of the theoretical relation between the latent heat and the 
rate of increase of the vapour-pressure (dpfdB), which is given by the 
second law of thcrmod^mamics, viz. 

B{dpfdB)^Bf(v^w\ . . • (2O 

in which v and w are the volumes of unit mass of the vapour and 
liquid respectively at the saturation-point (Thermodynamics, § 4). 
This relation cannot be directly integrated, so as to obtain the 
equation for the saturation-pressure, unless L and v-w are known 
as functions of B, Since it is much easier to measure p than either 
L or t;, tlie relation has gcnerally^boen employed for deducing either 
L or V from observations of p. For instance, it is usual to calculate 
the specific volumes of saturated steam by assuming Rcgnault’s 
formulae for p and L. The values so found are necessarily erroneous 
if formula ( 10) for the total heat is wrong. The reason for adopting 
this method is that the specific volume of a saturated vapour cannot 
be directly measured until sufficient accuracy on account of the 
readiness with which it condenses on the surface of the containing 
vessel. The specific volumes of superheated vapours may, however 
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be measured with a satisfactory degree of approximation. The 
deviations from the ideal volume may also be deduced by the method 
of Joule and Thomson. It is found by these methods that the 
behaviour of superheated vapours closely resembles that of non- 
condensible gases, and it is a fair inference that similar behaviour 
would be observed up to the saturation-point if surface condensation 
could be avoided. By assuming suitable forms of the character- 
istic equation to represent the variations of the specilic volume 
within certain limits of pressure and temperature, we may therefore 
with j)ropriety deduce ocmations to repn^ent the saturation-pres- 
sure, which will certainly he thermodynamically consistent, and will 
probably give correct numerical results within the assigned limits. 

The simplest assumptions to make are that the vapour behaves 
as a perfect gas (or that p{v-w)« U/9), and that L is constant. 
'Phis leads immediately to the simple formula 

log.(/>//)o) = (i/«^o- . . . (22) 

which is of the same type as log /> = A -h B/6?, and shows that the 
coefficient B should be equal to L/R. A formula of this type has 
been widely employed by vaii’t HofI and others to calculate heats 
of reaction and solution from observations of solubility and vice 
versa. It is obvious, how^ever, that the assumption L — constant is 
not .sufficiently accurate in many cases. 'Ji:e rate of variation of 
the latent heat at low pressures is equal to S - a*, where a is the 
specific heat of the liquid. Under these conditions liotli S and s 
may be regarded as approximately constant, so that L is a linear 
function of the temperature. Substituting L — Uyq-(S-s)(^- 
and integrating between limits, w'c obtain the result 

log,/)- A-|-B/^+Clog,<9, . . . (23) 

where 

C-(S - 5)/R, Br., -lL,-f(A -- S)<?o]/K, 

and 

A-log,/)„ - - C log,tfo. 

A formula of this ty])e was first obtained by Kirchhoff (Bogg. Ann, 
103, p. 185, 1858) to represent the vapour-pressure of a solution, and 
was verified by Rcgnault’s experiments on solutions of HUSO4 in 
water, in which case a constant, the heat of dilution, is added to the 
latent heal. The formula evidently applies to the vapour-pressuro 
of the pure solvent as a special case, but KirchhotT himself does not 
appear to have made this particular application of the formula. 
In the paper w’hich immediately follows, he gives the oft-quoted 
expression for the difference of slope {dpjdB)s - {dpldO)t of the 
vapour-pre.ssurc curves of a solid and li(piid at the triple point, 
which is immediately deducible from (21 ), viz. 

${dpld 0 )s - B(dpldO)/=={L.i~L/)/{v - «/)=L//(i/- te), (24) 
in which and hi are the latent heats of vaporization of the solid 
and liquid respectively, the difference of which is equal to the latent 
heat of fusion L/. He proceeds to calculate from this expression 
the difference of vapour-pres.sure.s of ice and water in the immediate 
neighbourhood of the melting-point, but does not observe that the 
vapour-pressures themselves may be more accurately calculated for 
a considerable interval of temperature by means of formula (23), by 
substituting the appropriate values of the latent heats and specific 
heats. Taking for ice and water the following numerical data, 
L4'- 6747, h/^sgS‘ 2 , L/«79-5, R-,.ro-i 103 cal./deg., mm., 

cal./deg., and assuming the .specific heat of ice to be 
equal to that of steam at constant pre.ssure (which is sufficiently 
approximate, since the term involving the diflerence of the specific 
heats is very small), we obtain the following numerical formulae, 
by substitution in (.?3), 

ice . . logi,^«o-6640-}-97.V/^’* 

Water . log,u/> ^0.6640 + 8 • 58 - 470(logio^/6>o - 

where 273, and M«0'4343, the modulus of common logarithms. 
These formulae are practically accurate for a range of 20** or 30*^ C. 
on either side of the melting-point, a.s the pressure is so small that 
the vapour may be treated as an ideal gas. They give the following 
numerical values 

Temperature, C. -20® -10® o® 410® 420® 

V.P. of ice, mms. 079 197 4-61 10-.20 21-27 

V.P. of w\ater, mms. 0-96 2-17 4-61 9*27 17-58 

The error of the formula for water is less than 1 mm. (or a tenth of a 
degree C.), at a temperature so high as 60® C, 

Formula (23) for the vapour-pressure was subsequently deduced 
by Rankine {Phil, Mag, 1866) by combining his equation (ii) for 
the total heat of gasification with (21), and assuming an ideal vapour. 
A formula of the same tyjH} was given by Athenase Dupre {Tniorie 
de chaleur^ p. 96, Paris, 1869), on the assumption that the latent 
heat was a linear function of the temperature, taking the instance 
of Regnault*s formula ( 10) for steam. It is generally called Dupr6’s 
formula in continental text-books, but he did not give the values of 
the coe^&cients in terms of the ditference of sf>ecific heats of the 
liquid and vapour. It was employed as a purely empirical formula 
by Bertrand and Barus, who calculated the values of the coefficients 
for several substances, so as to obtain the best general agreement 
with the results of observation over a wide range, at liigh as well as 
iow pressures. Applied in this manner, the formula is not appro- 
piriate or satisfactory. The values of the coefficients given by 


Bertrand, for instance, in the formula for steam, correspond to the 
values Si:;. 5 76 and Ls:-573 at o® C., which are impossible, and the 
values of p given by his formula (c.g. 763 mm. at 100® C.) do not 
agree sufficiently with experiment to be of much practical value. 
The true application of the formula is to low pressures, at w'hich 
it is very accurate. The close agreement found umler these con- 
ditions is a very strong conlirmution of the correctness of the 
assumption tluit a vapour at low ])ressures docs really behave 
as an ideal gas of constant specific heat. The formula was 
independently rediscovered by 11. R. Hertz (W’/rrf. Ann. 17, 
p. 177, 1882) in a slightly different form, and appro|)rintely applied 
to the calculation of the vapour-juessures of mercury at orclinary 
temperatures, where they are much too small to be accurately 
measured. 

lO. Corrected Equation of 5rt/urrt//(>;/-iVf’.s\wor.---Tho a))]>roximate 
equation of Rankine (23) begins to l)e i or 2 % in error at the 
boiling-})oint uutkT atmosjffieric pressure, owing to the couggrega- 
tion of the molecules of the vapour and the variation of the specific 
heat of the liquid. The errors from both causes increase more 
rapidly at higher tcmperatun‘s. It is easy, however, to correct 
the formula for these deviations, and to make it thermodynamically 
consistent W'ith the characteristic equation (13) by substituting the 
appropriate values of {v - w) and Ls::!! - /i from ctpiations (13) and 
(15) in formula (21) before integrating. Omitting te and neglecting 
the small variation of the specific heat of the liquid, the result is 
simply the addition of the term (0 - b)IV to formula (23) 

log/>ssA+B/6>+Clogt?+(c-/>)/V. , . (25) 

The values of the coeflicicnls B and C remain practically as before. 
The value of c is cleteriniiied by the throttling experiments, so that 
all the coefficients in the formula with the «*xcejjtion of A are 
determined independently of any observations of the saturation- 
pressure itself. The vnhie of A for steam is determined by the 
consideration that />=76o mm. by definition at 100“ C. or 373® Abs. 
'I'he most uncertain data are the variation of the specific iusal of 
tlie liquid and the v.ilue of the small quantity b in the formula 
( 1 3), The t(Tm h, however, is only 4 % of r at ibo® ('., and the error 
involved in taking h to the volumi? of the Ihpiiil is probably 

small. The effect of variation of the specific heat is more important, 
but is nearly eliminated by the form of the extualion. If we write 
where is a selected constant value of the specific 
heat of the liquid, and dh ret)reseTit,s the difference of the actual 
I value of h at t from the ideal valiu* sj, and if we similarly write 
<ltszsJo^f{B/Oi^)+d<fi for till? entropy of the liquid at t, wlicre dip 
represents the corresponding difference in the entropy (which is 
easily calculated from a table of values of /*), it is shown by 
('allendar {Proc, P.S, 1900, lor. cit.) that the effect of the variation 
of the specific heat of the liquid is represented in tlie equation for 
the vapour-prc.ssure by adding to the right-hand siilc of (23) the 
term - {d(p-dhlB)l\i. If we proceed instead by the method of 
integrating the equation H -h^ 9 {v - w)dpldOt wc observe that the 
expression above given results from the integration of tlie terms 
- rfA/Rd*-f te(rf/>/i/^)/R(/, which wore omitted in (25). Adopting tlie 
formula of Regnault as corrected by Callendar {Phil. Tram, P.S, 
1902) for the specific heat of water bc?tw(?en 100® and 200® C., we 
find the values of the difference (dtp - dh/ 9 ) to be lc.ss than onc-lenth 
of dp at 200® C. The wliolc com?ction is therefore probably of the 
same order as the uncertainty of the variation of the specific heat 
itself at these temperatures. It may be observtsd that the cor- 
rection would vanish if we could write dh—wBdp/dBsswhHv'^w), 
This assumption is made by Gray {Proc, Jnst. C.E. 1902). U is 
equivalent, as Callendar {loc, cit.) points out, to supposing that 
the variation of the specific heal is due to the formation and .solution 
of a mass w/{v - ze/) of vapour molecules per unit mass of the liquid. 
But tills neglects the latent heat of solution, unless we may suppose 
it included by writing the internal latent heat L,- in ])lace of L in 
Callcndar's formula. In any case the correction may probably be 
neglected for practical purposes below 2cx)® C. 

It is interesting to remark that the simple result found in equa- 
tion (25) (according to which the effect of the deviation of the 
vapour from the ideal state is represented by the addition of 
the term {c - 6)/V to the expression for log/)) is indejiendent of the 
assumption that c varies inversely as the w'*' power of B, and is 
true generally provided that ^ is a function of the temperature 
only and is inacj)cndent of the pressure. But in order to deduce 
the values of e by the Joule-Thomsott method, it is necessary to 
assume an emj^irical formula, and the type c:sicJ{BQlBy* is chosen 
as being the simplest. The justification of this assumption lies 
in the fact that the values of c iouiul in this manner, when substi- 
tuted in equation (25) for tlie saturation -pressure, give correct 
results for p within the probable limits of error of Regnault's 
experiments. 

17. Numerical Application to Steam , an instance of the 
application of the method above described, the results in the table 
below are calculated for steam, starting from the following funda- 
mental data; ps^yCyo mm. at fmoo® C. or 3730® Abs. p\IB 
=:0-li030 calories per degree for ideal steam. =0-478 calories 
per degree at zero pressure, L = 540*2 calories at icx>® C. (Joly- 
Callendar). nsB3*33. £i„o5::26*30 c.c., c.c., A =0*9970^-1- tvL 

{v - w)* 750 mm. Hg. = i megadyne per sq. cm. 
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Table of Tkofekties of Saturated Steam* P, Osmotic or capillaiy pressure. 

— p, Pressure of vapour. 

rf. Coaggre- J otal Latent S])ecilic Saturation- Q, Cooling effect m adiathermal expansion. 

Temp, gatjon.c, lIcat,H, Heat, L, Heat, S, Pressure,/?, R, Constant in gas equation, /?v*R5, 

Cent, tub, cms. calories, calorics, cals./deg. mm, ofHg. y, Radius of curvature, formula (i). 

S, Specific heat of vapour at con.stant pressure. 

o® 74*4.^ 595*2 595*3 -4786 4*6 5, Specific heat of liquid, equation (23), 

58 81 6047 584*7 •479<3 17*6 Specific heat of vapour at constant volume ; section 8. 

40® 47*19 614-0 574*0 *4818 55-4 T, Surface tension of liquid. 

60° 38 68 623-1 53f>*t *4860 149‘4 t, Temperature Centigrade, 

80" 31-60 631-9 551*9 *4926 355*0 V, Ideal volume of vapour, equation (13). 

KK>® 26-30 640-3 540*2 *5027 760*0 Specific volume of solid or liquid, equation (5). 

120'’ 21*93 648*1 527-8 *5163 1490-4 v. Specific volume of vapour or steam, 

I 140® 18.73 655*1 514*5 *5347 2715*8 w. Specific volume of water or liquid, 

j i()0® 16 00 66*1*4 500-3 *5571 4647 0, Temperature on thermodynamic scale. 

180® 13*76 666*9 485-3 *5834 7534 Entropy of vapour or liquid. (H. L. C.) 

200® 1 1 .92 671 *6 469-3 .61 34 1 1660 VAQUERO9 a Spanish word meaning a cowherd or herdsman, 


Tlie values of the coaggregation-volume c, which form the slart- 
ing-poinl of the calculation, are found by taking 11 = 10/3 for con- 
venience of division in formula (13). The unit of heat assumed 
in the table is the calorie at 20® C., which is taken as equal to 4- 180 
j()ule.s, as explained in the article Calorimetry. The latent heat 
L (formula 9) is found by subtracting from H (equation 15) the 
values of the heat of the liquid h given in the same article. The 
N'alucs of the specific heat in the next column are calculated for a 
constant pressure equal to that of saturation by formula (16) to 
illustrate tlie increase of the sjiecilic heat with rise of pressure. 
The specific heat at any given pressure diminishes with rise of 
temperature. The values of the saturation-pressure given in the 
last column are calculated by formula (25), which agrees with 
Rcgnaull’s observations better than his own empirical formulae. 
The agreement of the values of H with tho.se of GrilTilhs and Dietcrici 
at low temperatures, and of the values of p with those of Reg- 
iiaiilt over the wlioJc range, are a confirmation of the accuracy of 
tlic foregoing theory, and show that the behaviour of a vapour 
like steam may be represented by a series of thermodynamically 
coiLsisteni formulae, on the assumption that the limiting value of 
the specific heat is constant, and that tlie isothermals are generally 
similar in form to those of other gases and vapours at moderate 
pressures. Although it is not possible to represent the properties 
of steam in this manner up to the critical temperature, the above 
method apjiears more satisfactory than the adoption of the in- 
consistent and purely cmiiirical formulae which form the basis of 
most tables at the present time. 

A similar method of calculation might be applied to deduce the 
thermodynamical properties of other vapours, but the required ex- 
perimental data are m most casf?s very imperfect or even entirely 
wanting. The calorimetric data arc generally the most deficient 
and difficult to secure. An immense mass of material has been 
collected on the subject of vapour-pressures and densities, the 
greater part of which will be found in Winkelmann's Handbook, 
in Landolt's and Bornstein’s Tables, and in similar compendiums. 
The results vary greatly in accuracy, and arc frequently vitiated 
by errors of temperature measurement, by chemical impurities and 
surface condensation, or by peculiarities of tlie empirical formulae 
employed in .smoothing the observations ; but it would not be within 
the scope of the present article to discuss these details. Even at 
the boiling-points the discrepancies between different observers 
are frequently considerable. The following table contains the 
most probable values for a few of these points which have been 
determined with the greatest care or frequency - 

Table of Boiling^-Points at Atmospheric Pressure on Centigrade Scale 
Hydrogen . . - 252®*6 Benzophenonu . •! 305®-8 

Oxygen . . - i82®*8 Mercury , . •i'356®*7 

Carbon dioxide . - 7S®-3 Sulphur . , -1-444®*$ 

Sulphur dioxide . - 10® *0 Cadmium . , 4 756® 

Aniline . . -^184®*! Zinc . . . *h9i6® 

Naphthalene , •»-2i8®*o 

Alphabetical Index of Symbols 
A, h, C, Empirical constants in formulae ; section 14. 

h, Minimum volume or co-volume of vapour, equation (13). 

C, Concentration of solution, gm. mols. per c.c. 

c, Coaggregation-volume of vapour, equation (13). 

D, d, Density of liquid and vapour. 

E, Intrinsic energy of vapour. 

g, Acceleration of gravity. 

II, Total heat of vapour. 

h, Heat of the liquid ; height of capillary ascent. 

L, Latent heat of vaporization. 

M, Modulus of logarithm.s. 

m. Molecular weight. 

n, Index of 0 in expression for c, equation (13). 

* Complete tables of the properties of steam have been worked 
out on the basis of Callendar^s formulae by Professor Dr R. Mollier of 
Dresden, Neue Tahellen and Diagramme fur Wasserdampf, published 
by J. Springer (Berlin, 1906), 


and so particularly used in Mexico and Spanish America for 
the whole class of men employed on the large cattle-ranches or 
vaqueria. The word, like the corresponding Fr. vacher, cow- 
herd, comes from the Med. Lat. vaccarius {vacca, cow). 

VAR, a department in S.E. France. It was formed in 1790 
of a part of Lower Provence, hut in 1860 it was reduced by the 
transfer of the district of Grasse to the newly formed department 
of the Alpcs Maritimes, which is the reason why the Var does 
not now flow in the department to which it gives its name. It 
is bounded N. by the department of the Basses Alpcs (the 
Verdon river forming the boundary), E. by that of the Alpcs 
Maritimes (the Siagne stream forming the limit), S. by the 
Mediterranean, and W. by the department of the Bouches du 
Rhone, Its area is 2266 sq. m., its greatest length is about 
62 m., and its greatest breadth about 56 m. 

The surface of the dipartmcnt is very hilly, the highest point 
bcung the Signal dcs Chens (.'5020 ft.) at its north-east corner, U'hese 
calcareous hills are much fissured and very dry on the highfist 
plateaux, but arc rich in springs, which is the cause of very b(?autiful 
verdure in the valleys. To the W. is the chain (3786 ft.) of the 
Stc Baumc, wherein is the etdebrated grotto (now a frequented 
pilgrimage place) whcTein St Maiy Magdalene is said to have taken 
refuge. This chain is connected with the hills (2329 ft.) above 
Toulon. The thickly wooded Monlagnes des Maures (2556 ft.), 
whicli extend above the coast from Hydros to near rrdjiis are 
separated from the Sto Piaunie chain by the Gapeau stream and from 
that of the Estdrel by thc^ Argons river : the Maures chain, with 
the Argons valley, form.9 a sort of geological island in Provence, 
being composed of granite, gninss and schists. To the north of the 
Argens valley and in the norfh-('astem portion of the department 
rises the Estdnd chain, the highest summit of which (the Mont 
Vinaigre) attains 2021 ft. ; this chain is mainly composed of igneous 
rocks, with some schists and por^^hyry. The principal river in the 
departm(*nt is the Argtms, which traverses it from W. to E,, and 
falls into the sea near Frdjus after a course of about 68 m. Its 
chief tributarN' is the Nartuby, on which stands Draguignan, the 
chief town, while other streams arc the Arc, the Huveaune and the 
Gapeau. The extreme north-western extremity of the department 
borders for 2 J in. the Durance, which separates it from the depart- 
ment of Vaucluse. The coast line, which is one of the most piclur- 
e.scpu! and varied in France, runs first \V. to E., from the Gulf of I-a 
Ciolat to Cape Camarat, and then S,W. to N.E., from the Gulf of 
St ITopcz to that of La Napoule. The shore is dotted (from W. to 
E.) successively by the sand-covered remains of the Phocacan city 
of Tauroeiitum ; the little ports of Bandol and St Nazaire ; the 

E cninsula of Cape Sicid (on which rises the chapel of Notre Dame dc 
k Garde, and a famous lighthouse, 1178 ft.) with its eastward 
projection Cape Cepet (338 ft.), bristling with fortifications to 
protect the great harbour of Toulon, to the north-east ; the roads 
of Toulon ; those of Giens, on the site of the Gallo-Roman town of 
Pomponiana ; the curious peninsula of Gien.s, formerly an island, 
but now attached to the mainland by two long .spits of sand, between 
which lies the lagoon of I-es Pesquiei s, with its salines ; the great 
anchorage of Hydros, shut off from the Mediterranean by the hilly 
and wooded islands of Porquerolles, Port Cros and Le Levant ; the 
bold promontories of the Montagnes des Maures, that divide the 
coast into lovely bays ; Cape Camarat (xo06 ft.), with a lighthouse ; 
the deep Gulf 6i St ITopez, with perhaps the best natural anchorage 
in all Provence ; the Gulf of Frdjus, where, owng to the accumulated 
alluvial deposits at the mouth of the Argens, the Roman port of 
Forum Julii is now occupied by the inland towrn of Frdjus ; the red 
poi*phyry headlands of the Estdrcl chain, with the roads of Agay 
between them ; and Cape Roux (i486 ft.) looking towards Cannes, 
still farther N.E, The department is divided into three arrondisse- 
ments (Draguignan, Brignolcs and Toulon), 30 cantons and 148 
communes. The climate is remarkably fine and mild on the coast, 
where there is complete shelter from the wind, St Raphael (with 
Valescure above it) and Hydres being now much frequented winter 
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resorts. The department now forms the bishopric of Fr^jus (4th 
century), which is in the ecclesiastical province of Aix en Provence ; 
in 1801 there was annexed to it the episcopal see of Toulon, founded 
in the 5th century, and in the ecclesiastical province of Arles. There 
are in Uie department 135 m. of broad gauge railways, and 148 J 
m. of narrow gauge lines. The principal towns are Toulon. La 
Seyne, l^dres, Draguignan, its political capital. Brignoles ancl 
Frejus. There are a number of mines (chiefly iron and coal) in the 
department, and salt is extracted from the mar.sh(is near Hydres. 
while there are manufactories of pottery and extensive viney.'irds. 
La Seyne is the principal centre ot industrial activity. Cut flowers 
are largely exported from Hydros. In 1901 the population of the 
department was 326,384. (W. A. B. C.) 

VARALLO SESIA, a town of Piedmont, Italy, in the province 
of Novara, from which it is 34 m. N.N.W. by rail, situated in 
the valley of the Sesia, 1480 ft. above sea-lcvcl. Pop. (1901) 
3330 (town) ; 4365 (commune). The churches of S Gaudenzio, 
S Maria delle Grazie and S Maria di Loreto, all contain works 
by Gaudenzio Ferrari (1471-1546), who was born in the neigh- 
bouring Val Duggia, while the Sacro Monte, a place of pilgrimage 
rising above the town (1995 ft.), is approached by a path leading 
past forty-five chapels containing groups of life-size painted 
terra-cotta figures representing scenes from .sacred history, 
with backgrounds in fresco (by Ferrari and others), to the 
pilgrimage church built by Pellegrino Tibaldi after 1578. In 
the works mentioned, as Burckhardt remarks, Ferrari’s whole 
development may be traced. 

VARCHl, BENEDETTO (1502-1565), Florentine historian. 
He fought in the defence of Florence during the .siege by the 
Mcdiceans and imperialists in 1530, and was exiled after the 
surrender of the city. In 1536 he took part in Piero Strozzi’s 
unsuccessful expedition against Mcdicean rule, but seven years 
later he was called back to Florence by Cosimo I., who gave him 
a pension and commissioned him to write a history of tlie city ; 
the work covers the period from 1527 to 1538. Varchi also 
wrote a number of plays, poems, dialogues and translations 
from the classics. His history, in sixteen books, was first 
published in Florence in 1721. 

VARDANES, the name of two Parthian kings. 

Vardanes L, succeeded Artabanus IT., probably his father, 
in A.D. 40 (Joseph. AnL xx. 3, 4), but Imd continually to fight 
against his rival Gotarzes {q*v,\ The coins show that he was 
in full possession of the throne from 42 to 45. In 43 he forced 
Sclcucia on the Tigris to submit to the Parthians again after a 
rebellion of seven years (Tac. Ann. xi. 9), Ctesiphon, the 
residence of the kings on the left bank of the Tigris, opposite 
to Seleucia, naturally profited by this war; and Vardanes is 
therefore called founder of Ctesiphon by Ammianus Marc, 
xxiii. 6. 23. He also prepared for a war against Rome, with 
the aim of reconquering Armenia (cf. Jo.seph, Ant. xx. 3, 4), 
but did not dare to face the Roman legions (Tac. Ann. xi. 10). 
In a new war with Gotarze.s he gained a great success against 
the eastern nomads. He is praised by Ta(ntiis as a young 
and highly gifted ruler of great energy (cf. Philostratus, Vita 
Apollon. Tyan. i. 21. 28), but lacking in humanity. In the 
summer of 45 he was assassinated while hunting, and Gotarzes 
became king again. 

Vardanes 11 . rebelled against his father Vologaeses I. in 
A.D, 54 (Tac. Ann. xiii. 7). We know nothing more about 
him and it is not certain whether the coins of a young beardless 
king, which arc generally attributed to him, really belong to 
him (Wroth, Catalogue of the Coins of Parthia, p. L. ff.). 

(Ed. M.) 

VARENIUS, BERNHARDUS [Bernhard Varen] (1622- 
1650), German geographer, was bom at Hitzackcr on the Kibe, 
in the Liineburg district of Hanover. His early years (from 
1627) were spent at Uelzen, where his father was court preacher 
to the duke of Brunswick. Varenius studied at the gymnasium 
of Hamburg (1640-42), and at Konigsberg (1643-45) and 
I-eidcn (1645-49) universities, where he devoted himself to 
mathematics and medicine, taking his medical de^ee at Leiden 
in 1649. He then settled at Amsterdam, intending to practise 
medicine. But the recent discoveries of Tasman, Schouten 
and other Dutch navigators, and his friendship for Blaeu and 
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other geographers, attracted Varenius to geography. He died 
in 1650, aged only twenty-eight, a victim to the privations and 
miseries of a poor scholar’s life. 

In 1649 he published, through L. Elzevir of Amsterdam, his 
Descriptio Regni faponiae, an excellent compilation. In this 
was included a translation into Latin of part of Jodocus 
Schouten’s account of Siam {Appettdix de religione Siamensium, 
ex Descriptione Bclgira lodoci Schoutenii)^ and chapters on the 
religions of various peoples. Next year (1650) appeared, also 
through Elzevir, the work by which he is best known, his 
Geographia Generalis, in which he endeavoured to lay down the 
general principles of the subject on a wide scientific basis, 
according to the knowledge of his day. The work is divided 
into — ( t) absolute geography, (2) relative geography and (3) 
comparative geography. The first investigates mathematical 
facts relating to the earth as a whole, its figure, dimensions, 
motions, their measurement, &c. The second part considers 
the earth as afftjcted by tlu; sun and stars, climates, seasons, 
the difference of apparent time at different places, variations 
in the length of the day, &c. The third part treats briefly 
of the actual divisions of the surface of the earth, their relative 
positions, globe and map-construction, longitude, navigation, &c. 

Varenius, with the materials at his command, dealt with the 
subject in a truly philosophic spirit ; and his work lonpf held its 
position as the best treatise in t'xistenct^ on scientific and com- 
parative geography. The work went through maiiy editions. Sir 
Isaac Newton introduced scvtTal important improvements into the 
Cambridge edition of u>y2 ; in 17x3 Dr Jurin issued another Cam- 
bridge edition with a valuable appendix ; in 1733 the whole* work 
was translatcid into English by ] )iigdale ; and in 1 736 Dugtlale’s 
second edition was revised by Shaw. In lyto an Italian edition 
appeared at Naples; in 1750 a Dutch translation followed ; anti 
in 1755 a French version, from Sliaw'.s edition, came out .-it Paris. 
Among later geographers d'Anville and A. von Humboldt especially 
drew attention to Varen's genius and services to science. 

Sec Breusing, “ Lebensiuchrichlon von Ik^rnharcl Vartuiius ”{Gfiour, 
Mitthail,, 1880) ; II. Blink's papt'i* on Varenius in Tijdschr, van net 
Nederl, Aandrijhsk, Gefiotrxhap (1S.S7), stT. ii. pt. 3 ; and F. Katzel's 
article ** Bernhard Varenius," in Allgenivine Deutsche lUographie, vol. 
xxxix. (Leipzig, 1893). 

VARESE, a town of Lombardy, Italy, in the province of 
Como, 18 m. by rail W. of that town, and 37 m. N.W. of Milan, 
1253 ft, above .sea-level. Pop. (1901) 7692 (town); 17,666 
(commune). It is a well-to-do place, beautifully situated near 
the Lake of Varese, and for this reason a favourite summer and 
autumn resort of the Milanese, who have numerous country 
houses in the vicinity. Among them the Villa Jatta and the 
Villa Ponte may be specially mentioned. The principal church 
i.s that of S. Victor (rebuilt 1580-1615 and 1795), to wliich is 
attached an ancient baptistery (dating from the 9th century 
but rebuilt in the 13th). The fine campanile of the church is 
246 ft. high. There is an archaeological museum with pro- 
hi.storic antiquities from the lake-dwellings on an island in 
the Lake of Varese. To the N.W. (a journey of 24 hours) is 
the pilgrimage church of the Madonna del Monte (2885 ft.), 
a];)proached by a path which passers fourteen chapels adorned 
with 17th-century frescoes and groups in stucco illustrating 
the mysteries of the rosary. Varese is the scat of active silk- 
spinning, tanning, paper-making and the manufacture of organs 
and vehicles. Excellent wine is made. Varese is a junction 
for Porto Ceresio and Laveno. 

VARIA (mod. Vicovaro), an ancient village of Latium, Italy, 
in the valley of the Anio, on its right bank, and on the Via 
Valeria, 8 m. N.E. of Tibur (Tivoli), It was probably an 
independent town and not within the territory of Tibur, and 
Horace speaks of it as Sabine. Some remains of its walls, 
in rectangular blocks of travertine, still exist. One mile to the 
east is a picturesque gorge of the Anio, in which may be seen 
remains of the ancient aqueducts which supplied Rome, con- 
sisting partly of rock-cut channels and partly oi ruined bridges : 
above it is the monastery of S Cosimato. Close to this point 
begins the valley of the Digentia (mod. Licenza) in which 
Horace’s Sabine farm was situated. On the hill at the east 
of the entrance is the village of Cantalupo or Bardclla, wh»ch 
has now assumed the name of Mandela, being identified thus 

xxvii. 29 <1 
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(correctly) with Horace’s rugosus frigore pagus ” {Epist. i. 
1 8. 104). An inscription of the Christian period, found at 
S Cosimato, speaks of the Massa Mandelana {Corp, Inset, LaU 
xiv. 3482). About 3 m. up the valley, close to the road on 
the west (right) bank of the stream, are traces of a Roman 
dwelling-house in opus reticulatum with remains of two mosaic 
pavements ; tliis is generally identified with the villa of Horace, 
and probably corresponds fairly closely with its site. That 
the Fons Bandusiae was near the Sabine farm is not a necessary 
inference from Od, iii, 13, in which alone it is mentioned; 
though the st’holiasts state it ; indeed a fountain of this name 
near Venusia is mentioned in a bull of 1103. On the other 
hand, that there was an abundant fountain near the Sabine 
farm is clear from Episi, i. 16. i2, and Sat, ii. 6. 2. It is 
generally identified with the F()nte dei Ratini, but the spring 
of Vigna la C'orte, a little farther north, is still more plentiful. 
Some have supposed that the site of the villa was higher up 
the hillside, above Rocca Giovanc. For Horace speaks of having 
written Epist, i. 10 “ post fanum putre Vacunae,” and an 
inscription recording a temple of Victoria restored by Vespasian 
was copied at Rocca Giovane in the i6th century {Corp, Inscr, 
Lai, xiv. 3485). The identification of Victoria with the Sabine 
goddess Vacuna is not, however, absolutely certain : and there 
is here, as elsewhere in Roman literature, a play on the con- 
nexion of the name with vacate, ** to take a holiday.” In any 
case, the site of the Sabine farm can be approximately, if not 
exactly, fixed as in the neighbourhood of Rocca Giovane. 

Sec T, Berti, La Villa di Orazio (Komc, 1880) ; G. Boissier, 
Nouvelles pfOMenades atchl'olo^iques (Id'Avis, 1880). As.) 

VARIATION AND SELECTION, in biology. Since the 
publication in 1859 of Charles Darwin’s Origin of Species, the 
theory of evolution of animals and plants (sec Evolution) has 
rested on a linking of the conceptions of variation and sdection. 
Living organisms vary, that is to say, no two individuals are 
exactly alike; the death-rate and the multiplication-rate are 
to a certain extent selective, that is to say, on the average, 
in the long run, they favour certain variations and oppress 
other variations. Co-operation of the two factors appe^trs 
to supply a causal theory of the occurrence of evolution ; the 
suggestion of their co-operation and the comparison of the 
possible results with the actual achievements of breeders in 
producing varieties were the features of Charles Darwin’s 
theoretical work which made it a new beginning in the 
science of biology, and which reduced to insignificance all earlier 
work on the theory of evolution, P, Geddes, J. H. Stirling, 
E. (’Jodd and II. F. Osborn have made careful studies of pre- 
Darwinifin writers on evolution, but the results of their inquiries 
only serve to show the greatness of the departure made by 
Darwin. 

Several of the ancients had a vague belief m continuity 
between the inorganic apd the organic and in the modifying 
or variation-producing effects of the environment. Medieval 
writers contain nothing of interest on the subjects and the 
speculations of the earliest of the modern evolutionists, such 
p C. Bonnet, were too vague to be of value. G. L. L. Buffon, 
in a cautious, tentative fashion, suggested rather than stated 
the mutability of species and the influence of the forces of 
nature in moulding organisms. Immanuel Kant, in his Theory 
of the Heavens (17 SS), foreshadowed a theory of the develop- 
ment of unformed matter into the highest types of animals 
and plants, and suggested that the gradations of structure 
revealed by comparative anatomy pointed to the existence 
of blood rdati, unship of all organisms, due to derivation from 
a common ancestor. He appeared to believe, however, that 
the successive variations and modifications had arisen in response 
to mechanical laws of' the organisms themselves rather than 
to the influence of their surroundings. J. G. von Herder 
suggested that increase by multiplication with the consequent 
struggle for existence had played a large part in the organic 
world, but his theme remained vague and undeveloped. 
Erasmus Darwin, the grandfather of Charles Darwin, set forth 
in Zoonomia a much more definite theory of the relation of 


variation to evolution, and the following passage, cited by Clodd, 
clearly expresses it : — 

'' When we revolve in our minds the metamorphoses of animals, 
as from the tadpole to the frog ; secondly, the changes produced by 
artificial cultivation, as in the breeds of horses, dogs and sheep ; 
thirdly, the changes produced by conditions of climate and season, 
as in the sheep oi warm climates being covered with hair instead of 
wool, and the hares and partridges of northern climates becoming 
white in winter ; when, further, we observe the changes of structure 
produced by habit, as shewn especially by men of difierent occupa- 
tions ; or the changes produced by ai’tificial mutilation and prenatal 
inAuences, as in the crossing of species and production of monsters ; 
fourth, when we observe the ess(?ntial unity of plan in all warm- 
blooded animals— wc are led to conclude that they have been alike 
produced from a single living filament.*' 

G. R. Treviranus, in the beginning of the 19th century, laid 
stress on the indefiniteness of variation, but assumed that 
some of it was adaptive response to the environment, and 
some due to sexual crossing. J. B. P. Lamarck was the first 
author to work out a connected theory of descent and to suggest 
that the relationships of organic forms were due to actual 
afiinities. He believed that life was an expanding, growing 
force, and that animals responded to the environment by 
developing new wants, seeking to satisfy these by new move- 
ments and thus by their own striving producing new organs 
which were transmitted to their descendants. Variation was 
in fact a purposive response. 

In 1813 W. C. Wells defmitel)r propounded the theory of 
natural selection, but applied it only to certain human 
characters. In 1831 Patrick Matthew, in the appendix to 
a book on naval timber and arboriculture, laid stress on the 
extreme fecundity of nature “ who has in all the varieties of 
her offspring a prolific power much beyond (in many cases a 
thousandfold) what is necessary to fill up the vacancies caused 
by senile decay. As the field of existence is limited and pre- 
occupied, it is only the hardier, more robust, better-suited-to- 
circu instance individuals, who are able to struggle forward to 
maturity, these inhabiting only the situations to which they 
have superior adaptation and greater power of occupancy 
than any other kind ; the weaker and less circumstance-suited 
being prematurely destroyed. This principle is in constant 
action ; it regulates the colour, the figure, the capacities and 
instincts ; those individuals in each species whose colour and 
covering are best suited to concealment or protection from 
enemies, or defence from inclemencias or vicissitudes of climate, 
whose figure is best accommodated to health, strength, defence 
and support ; wliose capacities and instincts can best regulate 
the physical energies to self-advantage according to circum- 
stances — in such immense waste of primary and youthful life 
those only come to maturity from the strict ordeal by which 
nature tests their adaptation to her standard of perfection 
and fitness to continue their kind by reproduction,” G, St 
Hilaire and afterwards his son Isodorc regarded variation as 
not indefinite but directly evoked by the demands of the 
environment. L. von Buch laid stress on geo^fraphical isolation 
as the cause of production of varieties, the different conditions 
of the environment and the segregated interbreeding gradually 
producing local races. K. E. von Baer and M. J. Schleiden 
regarded variation and the production of new or improyed 
structures as an unfolding of possibilities latent in the stpek* 
Rol)ert Chambers, in the once famous Vestiges of Creation, 
interested and shocked his contemporaries by his denial of 
the fixity of species and his insistence on creation by progressive 
evolution, but had no better theory of the cause of variaPtion 
than to suppose that organisms — ” from the simplest and oldest 
to the highest and most recent ” were possessed of “ an inhmnt 
impulse, imparted by the Almighty both to advance them 
from the several grades and modify their structure as circum- 
stances required.” In 1852 C. Naudin compared the origin of 
species in nature with that of varieties under cultivation. 
Herbert Spencer from 18522 onwards maintained the principle 
of evolution and laid special stress on the moulding forces of 
the environment which called into being primarily new functions 
and secondarily new structures. 
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Although the pre-Darwinian writers amo^t them invoked 
nearly every principle that Darwin or liis successors have 
suggested, they failed to carry conviction with regard to evolu- 
tion, and they neither propounded a coherent philosophy of 
variation nor suggested a mechanism by which variations that 
appeared might give rise to new species. The anticipations 
of Darwin were little more than formal and verbal. As T. H. 
Huxley pointed out in his essay on the reception of the Origin 
of Species in the second volume of Darwin’s Life and Letters, 
** The suggestion tliat new species may result from the selective 
action of external conditions upon the variations from tlieir 
specific type which individuals present — and which wx call 
‘spontaneous’ because we are ignorant of their causation — 
is as wholly unknown to the historian of scientific ideas as it 
was to biological specialists before 1858. But that suggestion 
is the central idea of the Origin of Species, and contains the 
quintessence of Darwinism.” 

C. Darwin opened his argument by consideration of plants 
and animals under domestication. lie pointed to the cfHo- 
rescence of new forms that had come into existence under the 
protection of man. A multitude of varieties of cultivated plants 
and domesticated animals existed, and these differed amongst 
themselves and from their nearest wild allies to an extent that, 
but for the fact of their domestication, would entitle them to 
the systematic rank of species. Some of these changes he sup- 
posed to have been the result of new conditions, including 
abundance of food and protection from enemies, but most he 
attributed to the accumulated results of selective breeding. 
No doubt such domesticated species might revert, and it has 
been shown that many do revert when restored to wild con- 
ditions, but such reversion is natural if we reflect that the 
domestic varieties are under the guardianship of man and have 
been selected according to his whim and advantage, Compar- 
ing d(»mesticated varieties with species and varieties in nature, 
Darwin showed that the distinction between varieties and species 
was chiefly a matter of opinion, and that the discovery of new 
linking forms often degraded species to varieties. Species, in 
fact, were not fixed categories, but halting-places, often ex- 
tremely difficuilt to choose, for the surveying mind of the sys- 
tematist. He considered that a struggle for existence was the 
inevitable result of the operation of the principle of Malthus 
m the animal and vegetable worlds, llie struggle would be 
most acute between individuals and varieties of the same 
species, with the result that ** any being, if it vary however 
slightly, in any manner profitable to itself, under the complex 
and somewhat varying conditions of life, will have a better 
chance of surviving, and thus be naturally selected.” Under 
natural selection the less well-adapted forms of life would 
on the average have a heavier death-rate and a lower multi- 
plication-rate. He did not suggest that every variation and 
every character must have a “ selection value,” although 
he pointed out that, because of our ignorance of animal 
physiology, it was extremely rash to set down any characters 
as valueless to their owners. It is even more important to 
notice that he did not suggest that every individual with a 
favourable variation must be selected, or that the selected or 
favoured animals were better or higher, but merely that they 
were more adapted to their surroundings. 

With regard to variation, Darwin was urgent in stating his 
opinion that the laws of variation were not understood and 
that the phrase “ chance ” variation was a wholly incorrect 
expression. He thought it probable that circumstances affect- 
ing the reproductive system of the parents had much influence 
in producing a plastic condition of the progeny. He doubted, 
but did not exclude, the importance of the direct effect of 
differences of climate and food and of increased use and disuse, 
except so far as the individual was concerned, but his opinion 
as to these Lamarckian factors changed from time to time. He 
laid much stress on the unity of the organism in every stage of 
its existence, with the resulting correlation of variatioas, so 
that the favouring of one particular variation entailed modi- 
fications of correlated structures. He recognized the existence 
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of the large variations, l)ut he believed these to be of little 
value in evolution, and he attached preponderating import- 
ance to relatively minute indeterminate variations. On the 
other hand, he was far from advocating the view that has 
been pithily expressed as the “ selection of the fit from the 
fortuitous ” ; he recognized that variations, although perhaps 
suggested or excited by the environment, were determined 
by internal causes. He showed how different varieties in a 
species, or species in a genus, tcnd(id to display paralJcjl variation, 
clearly indicating that the range and direction of variation 
were limited or determined by the nature of the organism. 

Alfred Russel Wallace, the co-discoverer of the Darwinian 
principles, had sent to Darwin early in 1858 an outline of a 
theory of the origin of species. Darwin found that it was, 
in all essential respex^ts, identicfeU with his own theory at the 
exposition of which he had been working for many years. With 
an unselfish generosity which must always shine in the history 
of science, and indeed of the human race, Darwin proposed 
at once to communicate his correspondent’s essay to the 
Linnaean Society of London, but was persuaded by his friends 
to send with it an outline of his own views, Accordingly, on 
the same evening, in July 1858, both communications were 
made to the Linnaean Society. When Wallace found how 
much more fully Darwin was eejuipped for expounding the 
new views, he exhibited an unselfish modesty that fully re- 
paid Darwin’s generosity, henceforth dcscril:)ed himself as a 
follower of Darwin, entitled his most important publication 
on the theory of evolution Dar^vinism, and did not issue it 
until 1889, long after the world had given full credit to Darwin. 
In most respects his ideas were clos(^ly parallel with those of 
Darwin. He believed that species had been formed by means 
of natural selection. He insisted that the great powers of 
inertjase of all organisms led to a tremendous struggle for 
existence, and that variability extended to every part and 
organ of every organism ; that the variability was large in amount 
in proportion to the size of the part affected, and occurred in a 
considerable proportion of the individuals of those large and 
dominant species which might be supposed to be breaking up 
into new species. He pointed to the changes wrought on 
domesticated organisms by the artificial selection of similar 
variations, and drew the inference that there must be parallel 
occurrences under wild nature. In the sphere of nature, with 
its vast numbers and constant pressure, not every more favoured 
individual would survive, nor every surviving individual be 
the more favoured, but throughout the rlianges and chances 
there would be a consUint and important l)ias in favour of the 
individuals more fitted to their conditions, Wallace, however, 
brought into his scheme a factor excluded by Darwin. He 
believed that behind the natural world lay a spiritual world, 
irruptions from which had disturbed the natural sequence of 
causation, certainly in the production of the higher emotional 
and mental qualities of man, probably in the appearance of 
self-consciousncss, and possibly in the first origin of life. 

It is to be remembered that the origin of species by the 
modification of pre-existing species, — in fact, the doctrine of 
organic evolution, — although first made credible by Darwin 
and Wallace, does not depend upon their theory of the relation 
of natural selection to variation, llie theory of evolution b 
supported by a great range of evidence, much of which was 
first collect^ by Darwin, and which has been enormously 
increased by subsequent workers excited by his genius. Such 
evidence relates to the facts of classification, structure, develop- 
ment, and geographical and geological distribution. It now 
remains to examine in closer detail the further knowledge that 
has been gained with regard to variation and the bearing of that 
on the Darwinian position. 

Magnitude of Variation , — Darwin was well aware that varia- 
tion ranged from differences so minute as to become apparent 
only on careful measurement to those large departures from 
the normal which may be called abnormalities, malformations 
or monstrosities. He was of the opinion that the summation 
of minute differences had played a prepemderating if not 
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exclusive part in the formation of species, Wallace, whilst 
insisting that the range of observed and measured variation 
was much larger in proportion to the size of the organisms or 
parts of organism affected than was generally believed, leaned 
to the Darwinian view in excluding from the normal factors 
in the origin of species variations of the extremer ranges of 
magnitude. Later writers, and in particular W. Bateson and 
H. de Vries, have urged that as species are discontinuous — 
that is to say, marked off by structural differences of consideralde 
magnitude- it is more probable that they have arisen from 
similarly discontinuous variations. Dc Vries gave the name 
“ mutations to such considerable variations (it is to be noted 
that a further concept, that of the mode of origin, has been 
added to the word mutation, and that the conception of relative 
size is being removed from it), and Bateson, de Vries and other 
writers have added many striking cases to those recorded by- 
Darwin. It is doubtful, however, if there is any philosophical 
basis for distinguishing between variations merely by their 
magnitude. Differences which at their first appearance arc 
very minute may result in the kind of variations which certainly 
would be classed as discontinuous. When the cells of the 
fHorula stage of an embryo are shaken asunder, each, instead 
of forming the appropriate part of a single organism, may form 
a complete new organism. And similarly in the development 
of a complicated organism, the suppression or doubling of a 
single cell or group of cells may bring about striking differences 
in the .symmetry of the adult, or the reduction or increase in 
the number of metameric organs. A slight change in the 
structure or activity of a gland, by altering the internal .secretion, 
may produce widespread alterations even in an adult organism ; 
and wc have good reason to suppose that, if compatible with 
viability, such minute changes would have even a greater 
ultimate effect if they occurred in an embryo. Even amongst 
the extreme advocates of the theory of mutations, the import- 
ance of magnitude is being discounted by their suggestion 
that some of the minute variations which have hitherto been 
regarded by them as insignificant ‘‘ fluctuating variations ” 
may be significant mutations, This in effect is to say that not 
magnitude but something else has to be sought for if we arc to 
pick out amongst observed variations those which may be the 
material for the differentiation of species. So far as magnitude 
is concerned, the attack on the Darwinian position has failed, 
and it is agreed that species may be discontinuous and none 
the less ha^^e been produced from minute variations. 

Causes of Variation . — Darwin was careful to insist that we 
did not know the laws of variation, and that when variation 
was attributed to “ chance ” no more should be read into the 
statement than an expression of our ignorance of the causation. 
It cannot now be doubted that a very large amount of observed 
variation, and e.specially of the indefinite variation which 
is sometimes spoken of as fluctuating variation, and which is 
usually distributed indefinitely round a mean, is directly 
associated with or induced by the environment. On various 
grounds attempts have been made to exclude such variation 
from the material for the making of species. The variations 
which de Vries has called mutations, and which were at first 
associated by Bateson with what he called discontinuous 
variations as the exclusive source of new specie.s, are now 
supposed by de Vries to be distingui.shcd from fluctuating 
variations by their mode of origin. Such mutation.s are not 
the product of the environment, but are an outcrop of the 
constitution of the germinal material of the varying organism, 
the result either of causes as yet undetected, or of the premuta- 
tions and eliminations suggested by the work of Mendel (see 
Mendelism). These attempts to reject environmental varia- 
tion rest on several grounds. In the first place the variations 
in question are “ acquired characters.” When Darwin and 
Wallace framed their theories it was practically assumed that 
acquired characters were inherited, and the continuous slow 
action of the environment, moulding each generation to a 
slight extent in the same direction, was readily accepted by 
a generation inspired by Sir C. Lyell’s doctrine of uniformi- | 


tarianism in geological change, as a potent force. A. Weismann, 
however, from theoretical considerations and from analysis 
of supposed cases has at the least thrown doubt on the trans- 
mission of acquired characters. And so the newer school dis- 
card acquired characters and all the Lamarckian factors and 
leave the board clear for ” mutations.” Analysis of any 
acquired character, however, shows that there arc two factors 
involved. The organism is not a passive medium ; the amount 
and nature of the response it makes to the action of environment 
depends on its own qualities, and these qualities, on any theory 
of inheritance, pass from generation to generation. Successful 
organisms, or well-adapted organisms, are those that have 
responded to the environment, whether by large or small varia- 
tions, in suitable fashion. It is the character as acquired that 
affords the opportunity for selection, but the quality of respond- 
ing to the environment so as to produce that character is trans- 
mitted. The conceptions of Weismann afford no ground for 
rejecting fluctuating variations from the materials for the 
production of species. 

In the second place, it has been urged, particularly by 
de Vries, that experiment and observation have shown that 
the possible range of fluctuating variation is strictly limited. 
Breeders, he says, who try to build up qualities by the selection 
of the fluctuating variations that occur soon find that they 
reach a maximum beyond which their efforts fail, unless they 
turn to the more rarely occurring but heritable mutations. 
Something will be said later in this article as to the limitation 
of variation ; here it is necessary only to say that de Vries is 
introducing no new idea. It is well known that some races 
and some organs in plants and animals are extremely variable, 
and that others are much less variable, and further, that whilst 
some of these differences may be due to intrinsic causes, others 
can be modified by experiment. As Sir W. T. Thiselton-I)y(T 
has pointed out, what is called ” specific stability ” is a familiar 
obstacle to the producer of novelties, but one which he fre- 
quently succeeds in breaking down by cultural and other 
methods. In a survey of the palaeontological history of plants 
and animals, it is plain that extreme stability and extreme 
mutability both have occurred, sometimes having persisted for 
untold ages, sometimes having succeeded one another for vary- 
ing periods. As yet no solid rcjason has been alleged for exclud- 
ing fluctuating variations, on account of their limitation, from 
the materials for specific change. J. Cossar Ewart and H. M. 
Vernon have adduced experimental evidence as to the induction 
of variation by such causes as difference in the ages of the 
parents, in the maturity or freshness of the conjugating germ 
cells, and in the condition of nutrition for the embryos. Such 
cases show in the plainest way the co-operation of external 
or environmental and internal or constitutional factors. 

With our present knowledge it is impossible to discriminate 
between \*ariation tliat may or that may not be the material 
for the differentiation of species by scrutinizing either magnitude 
or probable causation. It is equally impossible to draw an 
exact line between variation induced by the environment and 
variation that may be termed intrinsic. Extrinsic and in- 
trinsic factors are involved in every case, although there is a 
range from instances in which the external factor appears to be 
extreme to instances where the intrinsic factor is dominant. 
Even the results of mutilation involve an intrinsic factor, for 
they range, according to the organ and organism affected, from 
complete regeneration to the most imperfect healing. In the 
effects of exercise, of physiological activity and the gross results 
of such external agencies as food, temperature, climate, light, 
pressure and so forth the intrinsic factor appears to become 
more important. The interplay of extrinsic and intrinsic 
factors also differs with the age of the organism affected : the 
more nearly adult it may be, the more direct appears to be 
the influence of the environment ; the more nearly embryonic 
the organism may be, the less direct is the result of a force im- 
pressed from without. The old organism is more stable and 
responds in obvious ways to direct assaults from without ; 
the young organism is at once less stable and more profoundly 
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modified by environmental change, replying in terms less easy 
to predict from knowledge of the nature and amount of the 
impinging agency. And finally, there are a series of variations, 
amongst which no doubt are the mutations of de Vries and 
the disintegrations and recombinations of the unit factors with 
which Mendel and his followers have worked, in which the 
external or environmental factor is most remote from the 
actual result. 

Correlated Variation . — Every organism is an individual, its 
different parts, organs and functions being associated in a 
degree of intimacy that varies, but that corresponds roughly 
with the integration of the individual and its place in the 
ascending scales of animal or vegetable life. One aspect of 
organic individuality is the correlation of variations, the fact 
that when one part varies, other parts vary more or less sim- 
ultaneously. So far, our knowledge of correlation is almost 
entirely empirical, and the arrangement of the observed facts 
cannot be brought into exact harmony with our guesses at their 
causation. 

Much correlation is the inevitable result of organic structure. 
1'he various parts of a living organism affect each other in 
adult life and during growth. If, for instance, the testes fail 
to develop normally, the secretion which they discharge into 
the blood is abnormal in character and amount, with the result 
that the characters of the remotest parts of the body are more 
or less profoundly affected. It is now known that .similar 
internal secretions, or hormones, pass into the blood from every 
organ and tissue, so reaching and affecting every part of the 
body. If we reflect on the multitude and complexity of such 
actions and reactions in operation from the youngest stages 
to the end of the life of each individual, we cannot be surprised 
at any correlation. Change in the size of any part or organ, 
however it may have been produced, must bring with it many 
other changes, directly or indirectly. A difference in calibre, 
elasticity or branching of a blood vessel, the smallest variation 
in a nerve or group of vessel-cells, any anatomical or physio- 
logical divergence, is reflected throughout the organism. Much 
of the character of organisms is due to various symmetries, 
radial, bilateral, metameric and so forth, and these symmetries 
arise, partly at least, from the mode of growth by cell division 
and the marshalling of groups of cells to the places where they 
are destined to proliferate. Here, again, a variation in the 
order, nature and number of the divisions, in itself simple, 
may result in symmetrical or correlated changes in all the 
progeny of the affected embryonic part. 

Every new individual starts life (sec Reproduction) as a 
mass of germinal material derived from one or from two parents, 
but with a coherent individuality of its own. This individuality 
is the result of the particular selection of qualities it receives 
from its parents, a selection that obviously differs in different 
cases, as, save in the case of “ identical twins,” which are 
supposed to be the product of a single fertilized ovum, no 
individual pair of brothers, or pair consisting of brother and 
sister, are alike. We are still ignorant of the causes that deter- 
mine the associated selection of inherited qualities that go to 
the making of any individual. Those who have followed up the 
work of Mendel believe that the qualities of the new individual 
are a precise selection from and reconstruction of the parental 
qualities, and that were complete analysis po.ssible, the char- 
acters of the new individual could be predicted with chemical 
accuracy. On other views of inheritance, there would be 
required for prediction knowledge not only of the immediate 
parents but of the whole line of ancestry, with the result that 
prediction could reach only some degree of probability for any 
single individual and be accurate only for the average of a 
sufficient number of individuals. But whatever be the theory 
of the mode of inheritance, or the mechanism by which the 
germinal plasm of an individual is made up, it is plain that there 
is correlation between the various qualities of an individual due 
to the mode of origin of its germ plasm as a selected individual 
portion of the parental germ plasm* 

Observed cases of correlation cover almost every kind of 


anatomical and physiological fact, and range from simple cases 
such as the relation between height of body and length of face 
to such an unexpected nexus as that between fertility and 
height in mothers of daughters. The statistical investigation 
of correlations forms a new branch of biological inquiry, 
generally termed ‘‘ Biometrics,” inaugurated by F. Galton and 
carried on by Karl Pearson and the late W. F. R. Weldon. 

We quote from the article “ Variation and Selection,” in 
the tenth edition of this Encyclopaedia, an exposition of the 
biometric method by Weldon 

The characters of individual animals or plants depend upon so 
many complex conditions, most oi which are gtmerally unknown 
to us. that the statements we can make concerning them are of a 
peculiar kind. \Vc cannot predict with any exactness the char- 
acters of a single unborn individual ; but if we consider a large 
number of unborn individuals, we can predict with considerable 
accuracy the percentage of individuals which will have the mean 
character proper to their generation, or will differ from that mean 
character within any assigned limits. So long as we confine our 
attention to one or two individuals, wc fail to detect any order in 
the occurrence of variations ; but when we examine large numbers 
we find that it is possible to arrangt? them in an orderly series, which 
can be easily and simply described. The series into which we 
can arrange the results of observing phenomena of complex causa- 
tion, whether exhibited by living organisms or not, have certain 
pro])crtics in common, which are dealt with by the theory of chance. 
Many of the propertie.s of such serie.s, and the methods of de- 
scribing them, are dealt with elsewhere (see Prouahility: Jmw of 
Error ) ; and the frequency with which the mean value or any 
deviation from the mean value of a character occurs in a race 
of animals or of plants may probably always be expressed in terms 
of one or other of the series there described. The theory of chance 
was applied to the study of human variation by Quctelet ; but 
the most important applications of this theory to biological prob- 
lems arc due in the first instance to Francis Galton, who used 
the tlieory of correlation in describing the relation between the 
deviation of one character in an animal body from the mean proper 
to its race and that of a second character in the same body (cor- 
relation as commonly understood), or between deviation of a 
parent from the mean of its generation and deviation of offspring 
from the mean of the following generation (inheritance). The 
conceptions indicated by Galton have been extended and added 
to by Karl Pearson, who has also developed the theory of chance 
so as to provide a means of describing many series of complex 
results in u simpler anrl more accurate way than was hitherto 
possible. 

The conception of a race of animals or of plants as a poup of 
individuals capable of being arranged in an orderly series with 
respect to the condition of a particular character enables us to 
define the “ type " of that character proper to the race. Table 1. 
shows the number of female swine which had a given number ot 
“ Muller's glands ” on the right fore leg, in a sample of 2000 swine 
observed by Davenport in Chicago, If we take the whole number 
of glands in the series, and divide this by the whole number of 
.swine, we obtain the mean number of glands per swine. For many 
purposes this is the most convenient " type^' of the scries. Two 

Table 1 . 


Number of 
Glands. 

Number of 
Swine. 

Number of 
Glands, 

Number of 
Sw'ine. 

0 

15 

6 

1.^4 

I 

20p 

7 

7* 

2 

3f>5 

8 

2 i 

3 1 

4X2 

9 

8 


414 

10 

2 

5 1 

! 277 




other ways of determining a “ type " will obvious by reference 
to the diagram, fig. i, in which the observed results are recorded 
by the thick continuous line, and the form of Pearson's “ generalized 
probability curve *' best fitted to represent them by a dotted line. 
The ordinate of the dotted curve which contains its “ centre of 
gravity ” has. of course, for its abscissa the “ mean " number of 
glands ; the maximum ordinate of the curve is, however, at a-pS, 
or sensibly at 3 glands, showing what Per.Hon has called the 
** modal ” number of glands, or the number occurring most fre- 
quently. The ordinate which divides the area of the dotted curve 
into two equal areas is the median of Galton : it lies in this case 
nearly at 3*38 glands. The best simple measure of the frequency 
of deviations from the mean character is the “ standard deviation 
or error of mean square " of the system (see article Probability), 
in this case equal to i glands. 

In cases of nearly symmetrical distribution about the mean, 
the three “ tyf)es," the mean, the median and the mode, may 
.sensibly coincide. For example, in Powis's table of the frequency 
of statures in male Australian criminals between 40 and 50 years 
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of age (Biometriha, vol. i. part i, p. 41), the mean stature is 
66*91 in,, the modal 66*96 in., the median lying between the 
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two. In Other cases the difference between the three may be con- 
siderable. As an example of extreme asymmetry we may take 
de Vries's record of the frequency with which given numbers of 
petals occur in a certain race of buttercups. Pearson has shown 
(Phii. Trans. t A., 1^193) that this frecquency may be closely repre- 
sented by the curve whose equation is 

y=o* 2 ri 225 ;r’ 0 **®V 7 ‘. 12 i?,t - at)®’'" 

The curve, and the observations it represents, are drawn in fig. 2. 
The two are compared numerically in Table TI. Here the mode 
is at 4*5 petals, the mean at 5*6 petals, the median lying of cour.se 
between the two. 

Table Tl. 


Numbers of petals . 

5 

6 

7 

8 

9 

10 

1 1 

Frequency observed . 
Frequency given by 

M 3 

55 

23 

7 

2 

2 

0 

: Pearson’s curve *. 

1 ,16.0 

48-5 

22-6 

9-6 

3 ’4 

0*8 

0*2 


UTie distributions represented in figs, i and 2 may be taken as 
examples of three common forms of series into wliich the indi- 
viduals of a race may bt? arranged with 
respect to a single character ; a compari- 
son of them will show how little can ha 
learnt from a more statement of racial 
type, without some knowledge of the way 
in which deviations from the type are 
distributed. 

The variability of structures which arc 
repeated in the body of the same indi- 
vidual (serial homologues) has been 
studied by Pearson and his pupils with 
important results. The simplest of such 
reflated elements arc the cells of the 
tissues, more complex are cell-aggregates, 
from hairs, scales, tet*th and the like, up 
to limbs or metameres in animals, or the 
leaves and their homologues in plants. 
Serially homologous structures, borne 
on the same body, arc commonly differ- 
entiated into sets, the mean character of 
a set produced in one part of the l>ody, 
or during one period of life, differing 
from the mean character of a set produced 
in a different region or at a different 
time. Such differentiation may be 
measured by determining the correlation 
betw'een the position or the time of pro- 
duction and the character of the organs 
produced, the methods by which the 
correlation is measured being those de- 
scribed in the article Error, Law of. 
An excellent example of structures 
differentiated according to position is given by the appendages 
borne on the stem of an ordinary flowering plant— the one or 
two .seed leaves ; the stem leaves, which may or may not be 
differentiated into secondary sets ; and the various floral organs 
borne at the apex of the stem or its lateral branches. The 
change which often occurs in the mean character and varia- 
bility of the flowers produced at different periods of the flowering 
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season by the same plant is an example of differentiation associated 
with time of production ; as this kind of differentiation is less 
familiar than differentiation according to the region of production, 
it may be well to give an example. In a group of plants of Aster 
prenanthoides, examined by G. H. Shull {American Naturalist, 
xxxvi., 1902), the mean number of bracts, ray-florets and disc- 
florcts, and the standard deviation of each, was delcrmined on lour 
different days, with the following result : — 


Table Hi. 



Sept. 27. 

Sept, 30. 

Oct. 4. 

Oct. 8. 

Mean No. of bracts 

47*41 

44-34 

43-83 

41*92 

Standard deviation 

5*53 

s-*s 

5-28 

4-89 

Mean No. of ray-florets , 

3«77 

28*71 

28.25 

26*34 

Standard deviation . , 

i 3-99 

3‘57 

3-50 1 

301 

Mean No. di.sc-florets . 

56-43 

51-71 

49 - iG 

4V78 

Standard deviation . j 

3-99 

4-99 

4.88 1 

1 4-78 


Notwithstanding this differentiation, the mean character of a 
series of repeated organs is often constant through a considerable 
region of the body or a considerable period of time ; and the 
standard deviation of an “ array " of repeated parts, chosen from 
such an area, or within such limits of time, may be taken as a 
measure of the individual variability of the organism which pro- 
duces them. If such an array of repeated organ.s be chosen from the 
proper region of the body, within proper limits ol time, in each of a 
large scries of individuals belonging to a race, and if all the arrays 
so chostm be added together, a series will be formed from which the 
racial variability can be determined. Thus a series of arrays of 
beech leaves, gathered, sulycct to the precautions indicated, from 
each of kk) beech trees in Buckinghamshire by Professor Pearson, 
gave i6-r as the mean number of veins per leaf, the standard devia- 
tion of the veins in the series being 1*735. The number of leaves 
gathered from each tree was 26, and the frequency of leaves with 
any observed number of veins in the whole series of 2600 leaves was 
as follows : — 

Table IV. 


I No. of veins . 
I No. of leaves . 


10 i T I 

12 

13 

14 

15 

16 

«7 

l8| 19 20 

21 

22 

•1 7 

34 

no 

3 >» 

|470 

595 

516 

307ji8l|36 

15 

I 


The whole scries contains 2600 leaves. If a leaf from this series 
be chosen at random, it is clearly more likely to have sixteen veins 
than to have any other assigned number ; but if a first leaf chosen 
at random should ])rove to have some number of veins other than 
sixteen, a second leaf, chosen at random from the same series, is still 
more likely to have sixte?en veins than to have any other assigned 
number. If, however, a scries of leaves from the same tree be 
examined in pairs, the fact that one leaf from the tree is known to 
possess an abnormal number of veins makes it probable that the 
next leaf chosen from the same tree will also be abnormal — or, in 
other words, the fact that leaves are borne by the same tree estab- 
lishes a correlation between them. Professor Pearson has mensured 
this correlation. Taking each leaf of his series, with an as.signed 
number of veins, he has determinetl the array of pairs of leaves 
which can be formed by pairing the chosen leaf with all others 
from its own tree in succe.ssion. The pairs so formed wt?re collected 
in a tabic, from which the correlation between the first leaf and the 
second leaf of a pair, chosen from one tree, could be determined by 
the methods indicated in the article Probability. The mean and 
standard deviation of all first leaves or of all second leaves will 
clearly be the same as those already determined for the series of 
leaves ; since every leaf in the series is used once as a first memlier 
and once as a second member of a pair. The coefficient of cor- 
relation is 0*5699, which indicates that the standard deviation of 
an arra y is equal to that of the leaves in general multiplied by 
- (0-5699)*; and performing this multiplication, we find 1-426 as 
the standard deviation of an array. The variability of an array of 
such a table — that is, of any line or column of it — is the mean 
variability of pairs of leaves, each pair chosen from one tree, and 
having one leaf of a particular character ; it may therefore be taken 
as a fair measure of the variability of such a tree. We see therefore 
that while leaves, gathered in equal numbers from each of 100 trees, 
are distributed about their mean with a standard deviation of 1-735 
veins, the leaves gathered from a single tree arc distributed about 
their mean with a standard deviation of 1-426 veins, the ratio be*- 
tween variability of the race and variability of the individual tree 
being Ji -(d'-56w)*=0'822. 

The correlation between undifferentiated sets of serial homologues, 
produced by a single individual, is the measure of what Pearson 
has called homotyposis. In an elaborate memoir on the homo- 
typosis in plants {Phil. Trans., vd. 197 A., 1901). from which the 
foregoing statements about beech leaves are taken, Pearson has 
given the correlation between such sets of organs in a large number 
of plants; he and his pupils have subsequently determined the 
correlation between structures repeated in the bodies of in^vidnal 
animals. The results obtained are sometimes pusaling. because it is 
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sometimes difficult to choose the whole series of structures observed 
from a re^^ton of the body which is not affected by differentiation. 
In spite of this difficulty, however, the values of the correlation 
coefficients so far obtained cluster fairly well round the mean value 
of all of them, which is almost exactly J, From this result it 
follows (see Probability) that the standard deviation of the 
array, wliich we have taken as a measure of individual variability, 
is equal to the standard deviation of the race multiplied by 

f^l I - ^ or by These results cannot be accepted as final, but 


they arc based on so many investigations of animals and plants, of 
such widely diflercnt kinds, that they may confidently be expected 
to hold for large classes of organic characters. We may therefore 
conclude that for large classes of characters, both animal and 
vegetable, the variability of an individual, as measured by the 
standard deviation of its undifferentiated but repeated organs, is a 
constant fraction of the variability of its race, a.s measured by the 
standard deviation of the corresponding series of organs i)rtHluced 
by all the individuals of its race. 

Among the most important structures produced in repeated series 
arc the reproductive cells ; and Pearson points out that if the varia- 
bility of animals or of plants bo supposed to depend upon that of 
the germ-cells from which they arise, then the correlation between 
hrotnersin the array produced by tliesamo parents will give a measure 
of the correlation between the parental germ-cells, the deterinination 
requiring, of course, the same precautions to avoid the effects of 
differentiation as are necessary in the study of other repealed 
organs. After a large series of measurements, involving the most 
varied characters of human brothers, Pearson has shown that the 
correlation has a value very nearly equal to J ; so that tlie varia- 
bility of human cliildren obeys the siimc law as that of other 
repeated structures, the standard deviation of an array, produced 
hy the same parents, having an average value cqiuil to the 
standard deviation of the whole filial generation multiplied by 

yj \ - or l>y ^2* measurements of fraternal correlation 

in the lower animal as Pearson and his pujiils have at present made 
give values very close to J. The evidence that the correlation between 
s(?xually produced brethren is the same as that existing between the 
asexually repeated organs on an individual body renders it impos- 
sible to accept Weismann's view that one of the results produced 
by the differentiation of animals and plants into two sexes is an 
increase in the variability of their offspring. Warren has shown by 
direct observation that tne correlation between brothers among the 
broods produced parthenogenetically by one of the Aphides has a 
value not far from the } observed in sexually produced brethren 
(Biometfika, vol. i., 1902); he has obtained a fairly concordant 
result for the broods of parthenogenetic Daphnia {Proc. Roy. Soc. 
vol. Ixv., 1899). Finally, Simpson has measured the correlation 
between the pairs of young procluced by the simple asexual division 
of Paramocctum {Bumetrtka, vol. i. part 4, 1902), and after some 
necesscary corrections the value he obtains is o<56, a value which 
probably does not, if we remember the difficulties of the inquiry, 
differ very significantly from There is therefore in a large class 
of cases an indication that the variability of an array of brethren, 
produced either sexually or asexually, is a con.stant fraction of the 
variability of the race to which the brethren belong. 


Variation and Mendelism . — The conceptions of the disciple.s 
of Mendel, amongst whom W. Bateson is pre-eminent, would 
appear to simplify the problem of variation, especially on its 
mechanical and physiological sides. Their experimental work 
shows that many facts of inheritance correspond with the 
theory that the essential fabric of an organism is a mosaic of 
unit characters. Such units frequently occur in pairs, one 
member of the pair being characterized by the presence, the 
other by the absence of a problematical body at least comparable 
with a ferment, the result of the presence or absence being a 
notable modification of the whole organism or of parts of it. 
According to their view, in the formation of the germ cells a 
segregation of the unit pairs occurs— that i.s to say, the peculiar 
body or ferment is handed on to one daughter-cell but not to 
the other. A similar kind of segregation may take place in the 
formation of the repeated parts of an organism, so that sym- 
metrical repetition may be compared with normal heredity, 
and be due to the presence of similar factors in the divisions of 
the embryonic cells, whilst the differentiation of repeated parts 
may be due to the unequal distribution of such factors and be 
comparable with variation. On such an interpretation, varia- 
tion would result from asymmetrical division and normal 
inheritance from symmetrical division. It is equally clear 
that there is a bro^ analogy between the kind of characters 
on which systematists often have to rely for the separation of 


species and those which Mendelian workers have shown to 
behave in accordance with the Mendelian theories of mosaic 
inheritance with segregation. The analogy possibly may be 
extended to such cases as the occurrence of flora or fauna with 
alpine characters on the summits of mountains separated by 
broad zones of tropical climate. Segregated inheritance may 
have produced the appropriate combinations which were 
latent in the capacities of the race, and the exigencies of the 
environment protected them in the suitable localities. It is to 
be noticed, however, that the Mendelian conceptions are in no 
sense an alternative to Darwinism ; at the most they would 
serve to assist in explaining the mechanism of variation, and 
by enlarging our idea of the factors, increase the rate iit which 
we may suppose selec^tion to work, 

j Limilation of Variations ; Orthogenesis .-— and his 
generation were deeply imbued with the Butlerian tradition, 
and regarded the organic world as almost a miracle of adaptation, 
of the minute dovetailing of structure, function and environ- 
ment. Darwin certainly was impressed with the view that 
natural selection and variation together formed a mechanism, 
the central product of which was adaptation. P'rom the 
Butlerian side, too, came the most urgent opposition to Dar- 
winism. llow is it possible, it was .said, that fortuitous varia- 
tions can furnish the material for the precise and balanced 
adaptations that all nature revciils? Selection cannot create 
the materials on whii.‘h it is supposed to operate ; the begin- 
nings of new organs, the initial stages of new functions cannot 
be supposed to have been useful. Moreover, many naturalists, 
especially those concerned with palaeontology, pointed to the 
existence of orthogenetic series, of long lines of ancestry, which 
displayed not a sporadic difTerentiation in every direction, but 
apparently a steady and progressive march in one direction. 
E. D. Cope put such a lin(^ of argument in the most cogent 
fashion j the course of evolution, both in the production of 
variations and their selection, seemed to him to imply the 
existence of an originative, conscious and directive force, for 
which he invented the term “ bathmisin ** (Gr. a step or 

beginning). On the other hand, dislike of mystical interpreta- 
tions of natural facts has driven many capable naturalists to 
another extreme and has led them to insist on the “ all-powerful- 
ness of natural selection ” and on the complete indefinitencss 
of variation. The apparent opposition between the conflicting 
.schools is more acute than the facts justify, Both sides concur 
in the position assumed by Darwin, that the word “ chance ** 
in .such a phrase as “ chance variation ** does not mean that the 
occurrences are independent of natural causation and so far 
undetermined, but covers in the first place our ignorance of the 
exact causation. The implication of the phrase may go farther, 
suggesting that there is no connexion between the appearance 
of the variation and the use to which it may be put, No doubt 
a large amount of variation is truly indefinite, so that many 
meaningless or useless variations arise, and in one sen.se it is a 
mere coincidence if a particular variation turn out to be useful. 
But there arc several directions in which the field of variation 
appears to be not only limited but defined in a certain rlirection. 
Obviously variations depend on the constitution of the varying 
organism ; a modification, whether it be large or small, is a 
modification of an already definite and limited structure. 
When beetles, or medusae, or cats var)^, the range of possible 
variation is limited and determined by the beetle, medusa or 
cat constitution, and any possible further differentiation or 
specialization must be in a sense at least orthogenetic — that is 
to say, a continuation of the line along which the ancestors of 
the individual in question have been forced. Darwin himself 
showed that different species in a genus, or varieties in a species, 
tended to show parallel variations, whilst comparative anatomy 
has made known a multitude of cases where allied scri^ of 
animals or plants show successive stages of parallel but inde- 
pendent variations of important organs and functions. The 
phenomena of convergence are to some extent other instances 
of the same kind and supply evidence that organi.sms, so to say, 
fall into grooves, that their possibilities of change are defined 
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and limited by their past history. Variation, again, as has been 
shown in this article, is limited by correlation ; as any cliange 
involves other changes, the possibilities arc limited by the 
organic whole. Finally, it is important to remember that the 
fundamental characteristic of a living organism is its power 
of response to environment, a response or series of responses 
being necessary in a continuous environment for the normal 
facies of tiie organism to ap{)car, and necessary in a shifting 
environment if the organism is to change suitably and not to 
perish. A continuous environment both from the point of ' 
view of production of variation and selection of variation would 
appear necessarily to result in a series with the appearance of 
orthogenesis. The past history of the organic world displays 
many successful scries, and these, as they have survived, must 
inevitably display orthogenesis to some extent ; but it also 
displays many failures which indeed may be regarded as show- 
ing that the limitation of variation has been such that the 
organisms have lost the possibility of successful response to a 
new environment. 

Selection and Adaptation . — Although knowledge of variation 
has become much wider and more definite, the estimation in 
which natural selection is held has changed very little since 
Darwin and Wallace first expounded their theories. Variation 
provides the material for selection, and although opinions may 
differ as to the nature of that material, the modes by which 
it comes into existence and their relative values and perma- 
nences, there is an increasingly wide consensus of opinion that 
all such material has to pass through the sieve of natural selec- 
tion and that the sifted products form new varieties and species, 
and new adaptations. It appears to be necessary to distinguish 
between the production of species and the production of adapta- 
tion. Wc have still to admit with Darwin that it is difficult 
or impossible to assign utility to all the characters that dis- 
tinguish species, and particularly to those characters by which 
systematists identify species. The modern tendency for a more 
complete and detailed separation of individual forms into 
specific and sub-specific groups, and the immensely larger 
range of material at the disposal of systematic experts, have 
combined to make it increasingly difficult to imagine conditions 
of the environment under which the species of systematists 
would have been produced by selection. On the other hand, 
the work of modern systematists shows an extraordinarily 
exact relation between their species and geographical localit)', 
and the fact of divergent evolution can be almost demon- 
strated in museum collections when localities have been recorded 
exactly. The decision as to whether it is the course of variation 
or the course of selection that has been different in different 
localities can be made only by the field naturalist and the 
experimental breeder. 

With regard to adaptations, it is becoming more and more 
apparent, as experimental knowledge advances, that it is a 
fundamental property of every living organism in every stage 
of its existence to display adaptive response to its environment. 
To what extent such responses arc transmitted t.o offspring, 
and what part they play in the formation of the adaptive 
characters that arc conspicuous in manyanimals, remain dubious, 
but it is at least clear that natural selection can fas’our those 
individuals and those races which show the greatest power of 
responsive plasticity in the individual. There remains open a 
wide field for inquiry as to the precise relations between selec- 
tion and variation on the one hand, and their products, specific 
differences and adaptive structures, but the advance of know- 
ledge has supplied no alternative to the Darwinian principles. 

In the broadest way variation in organisms is primarily the 
necessary result of the absence of uniformity in the distribution 
of physical forces on the globe, in fact is a mere necessary 
response to the variation of inorganic conditions. So, also, 
in the broadest way, the result of the existence of variation is 
equally inevitable. Some individuals happen to fit the environ- 
ment better, or to respond to the environment better, and these 
on the average will survive their less fortunate neighbours. 

It is plain that whilst the existence of variation can be demon- 


strated and the occurrence of evolution established by induction 
and deduction, the part played by selection must remain largely 
theoretical. 

We append, however, again from the late Professor Weldon’s 
article, a summary of the lines on w'hich it seems possible that 
the actual process of selection may be demonstrated. 

Selection and its results can be adequately studied only in those 
cases which admit of statistical tabulation. In any race of animals, 
the number of young produced in a season is almrist always greater 
than the number which survives to attain maturity ; it is not 
certain that every one of those which become mature will breed, 
and not all of those which Iweed contribute an equal number of 
offspring to the next generation. At every stage some individuals 
arc prevented from contributing to the next generation, and if the 
continual proce.ss of elimination affects individuals possessing any 
one character more strongly than it affects others, so that a relation 
is eslablishod between individual character and the chance of pro- 
ducing a certain number of young, selection is said to occur, 

Wc may <listinguish broadly two ways by which such selective 
elimination of individuals from the number of those who contribute 
to the next generation may occur, viz. a diffeverdial destfveiion. 
wliich prevents certain classes of individuals from breeding by killing 
them, and a series of processes leading to differential fertility among 
the surv'ivors, without necessarily involving any differential death- 
rate. A t!.ird form of selection, which may affect the composition 
of the next generation without of n(?cpssity involving a differential 
death-rate or a differential fertility, is assortative mating, or the 
tendency of those members of one sex which exhibit a particular 
character to male only with members of the other sex which exhibit 
the same or some other definite character. 

Differential fertility may be induced in cither of two ways. Indi- 
viduals may not be able to pair unless they possess a character 
which is absent, or insufficiently developed, in some members of the 
race. The kind of selection involved may then be measured by 
comparing those animals wnich pair with the general body of adults. 
This is what Darwin especially intended to denote? by the term 
“ sexual selection." Or, again, individuals of certain character may 
l)e able to pair, but the fertility of their union may not be the same 
as that of unions betwe(?n individuals with other characters. This 
kind of selection, called by l*earson *' reproductive ’’ or " genetic " 
selection, may be measured by finding the correlation between tlie 
characters of the individuals which pair and the number of young 
produced. For an attempt to treat the whole problem of dil- 
lerential fertility and assortative mating numerically, see Pearson. 
The Grammar of Science, 2nd edition, London, 1900. 

Assortative mating exists when individuals which mate are not 
paired at random, but a definite? correlation is established between 
the characters of one mate and those of the other. This kind of 
.selection is measured by the correlation between deviation of either 
mate from the t>’-pe, and deviation of the other. Pearson has 
shown that Gabon's function has a value of 0-28 for stature of 
middle-class Englishmen and their wives. 
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(P. r, M.) 

VARIATIONS, in music, the term given to groups of pro- 
gressively developed versions of a complete self-contained 
theme, retaining the form of that theme though not necessarily 
its melody. This at least is the classical sense of the term, 
though there are modem developments of the variation form 
to which this definition is at once too broad and too precise 
to apply. The aesthetic principle of variations appeared at 
very early stages of music ) and it soon became something 
far more "definite than the use of ornamental versions of a 
melodic phrase, a use which must have been natural almost a.s 
soon as music was articulate at all. During the i6th century 
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principles aesthetically indistinguishable from some types of 
variation-form inevitably arose in the polyphonic treatment 
of Gregorian hymns verse by verse. Accordingly, the hymns 
and Magnificats of Palestrina might without great extravagance 
be described as contrapuntal sets of variations on ecclesiastical 
tunes, like very free examples of the type shown later in 
extreme simplicity and formality by Haydn’s variations on 
his Austrian national anthem in the “Emperor” quartet 
\Op. 76, No. 3). 

Already in the i6th century instrumental music was assuming 
such independence as it could attain by means of a primitive 
variation-form, growing partly out of the habit of playing vocal 
madrigals on the virginals or similar keyed instruments, or 
singing the top part as a solo to an instrumental accompaniment, 
with an overwhelming weight of ornaments beneath which the 
original madrigal was quite unrecognizable. (Sec, for example, 
the “ diminutions ” given in the 30th volume of Breitkopf & 
Hftrters complete edition of Palestrina’s works,) A favourite 
plan, of which numerous examples may be found in the Fitz- 
william Virginal Book, was to put together several popular 
or original tunes, with an ornamental variation sandwiched 
between each. Sometimes, however, sets of variations on a 
single tunc were produced, with essentially modern effect, as in 
Byrd’s variations on “ The Carman’s Whistle.” Such varia- 
tions were naturally grouped in order of increasing complexity 
and brilliance. Some of the keyboard passages in which the 
eerly English variation-writers indulged are of extraordinary 
difficulty, even from the standpoint of modern pianoforte 
technique. 

In the 17th century a highly artistic form of variation arose, 
very favourable to the earliest composers of the transition 
period, because of the simplicity of its principle, which relieved 
the composer of all the graver problems of formal organization. 
This was the ground-bass, a single phrase placed in the bass 
and repeating itself as long as the composer had fre.sh harmonies 
and superstructure with which to vary it, In typical examples 
the ground-bass was derived from the dance forms of the 
passacaglia and the chaconne, which in classical music resembled 
each other in being in slow time, and did not otherwise differ 
markedly, except that in the passacaglia the theme could be 
transferred now and then to the treble or to an inner part, a 
purely natural aesthetic resource which makes no radical differ- 
ence to the art-form. The genius of Purcell was cruelly 
hampered by the lack of possibilities for organizing large 
musical forms in his time, and nothing is more significant 
than the avidity with which he seizes upon the ground-bass 
as a means of giving coherence to his ideas. 

By the time of Bach and Handel a lighter type of variation- 
work, less capable of high organization, and more like Byrd’s 
variations on “The Carman’s Whistle,” had arisen. Bach’s 
Aria variaia alia maniera Italiana is an instance of this ; and 
so is the air et doubles that appears now and then in Handel’s 
instrumental works. The principle of this form is simply to 
take a syrnmetrical melody (generally in binary form) and 
embroider it. Such variations are called doubles w’henever 
each variation divides the rhythm systematically into quicker 
notes than the one before. The most familiar example is that 
known as “ The Harmonious Blacksmith ” in Handel’s E major 
suite. Sometimes the air itself was stated in a tangle of 
ornamentation, while the doubles made it float in a simplified 
form over an accompaniment of increasingly rapid flow. (See, 
for example, Handel’s D minor suite and the little set in B flat 
on a theme afterwards varied in the noblest modem stvle bv 
Brahms.) 

But Bach had meanwhile applied the principle of the ground- 
b^s to variatioi^ on a complete symmetrical movement in 
binary form. His Air and 30 Variations, commonly known 
as the “ Goldberg ” variations, is (with the exception of Bee- 
thoven’s 33 Verdnderungen on a waltz by Diabelli) not only 
the most gigantic set of variations in the world, but one of the 
three largest compositions in any form ever written for a single 
instrument. Of course in $0 large a work the conception of the 


ground-bass, as a clearly recognizable theme repeated with no 
more than slight ornament, would be inadequate whatever 
the variety of the superstructure : but so steady is the drift 
of Bach’s bass that he is enabled to represent it by countless 
alternative harmonies and analogous chromatic progressions, 
without weakening its individuality, The grouping of the 
thirty variations is extremely subtle in balance and climax ; 
the more so because there are no means within the terms of 
Bach’s art for making a free coda to the work, his ground-bass 
being both too long and too purely a bass to be taken as the 
theme of a fugue, like that in his great passacaglia for organ. 
Yet Bach contrives to round off the work perfectly by the 
simple direction aria da capo at the end. There is no question 
of retaining or varying the melody of the aria, which indeed 
is so ornamental as to be pointless and unrecognizable as a basis 
for variations ; nor could it, like the above-mentioned Italian 
example.s of Handel, be simplified, since most of its ornaments 
arc integral parts of the phrases. 

The next chapter in the history of the variation form is 
intimately connected with the sonata style. A set of variations 
used as a movement for a .sonata inevitably tends to be varia- 
tions on the melod\'. The .sonata style implies the identification 
of themes by tlicir melodies rather than by their texture, the 
very term “ theme ” being primarily used in a melodic con- 
notation (see Mki.odv). Hence a set of exclusively liarmonic 
variations would not be in the sonata style. N(iw, most of 
the best sets of variations by Mozart and Haydn are movements 
in their sonata works ; and tliis should always be remembered 
in discussing the tendency of their treatment of the form. 
Few' of their independent sets are of any importance, since 
most are very early works, or were written for pupils, or 
intended as encore pieces for concerts. Haydn shows a great 
fondness for a special form which, even if earlier specimens can 
be found, he may properly bo said to have invented. It con- 
sists of alternating variations on two themes, the first a highl)' 
organized complete binary melody, and the other a shorter 
binary melody, often beginning with the same figure as the 
first, but clearly contrasted with it, inasmuch as, whichever 
theme is in the major, the other is in the minor. The first 
theme usually returns as if it were going to be unvaried, but 
its first repeat is an ornamental variation. I’he form is rarely 
worked out far enough to includir more than one variation of 
the second theme ; but the effect is always that of a happy 
blend of a clearly marked variation form with a more con- 
trasted scheme a little more highly organized than the round- 
and-round symmetry of a minuet and trio, but not so elaborate 
as a rondo. The only later example exactly corresponding to 
Haydn’s form is the first allegretto of Beethoven’s pianoforte 
trio in flat, Op, 70, Iso. 2 ; although, with a wider range of 
key, a free application of the principle of alternating themes 
is magnificently illustrated by the slow movement of his 
C minor symphony. 

Beethoven in his last works invented another variation-form 
on two themes, in which the first theme is very free in structure 
and the second tlieme is a more rigid melody in a different 
key and time. The examples of this arc the slow movement 
of the 9th .Symphony and the Lydian figured chorale in the 
A minor quartet. A fine later development of this is the slow 
movement of Brahms’s F major string quintet, Op, 88, in 
which the alternation of the two keys gives rise, in the last 
line of the movement, to one of the most astonishing and subtle 
dramatic strokes in all music. 

In sonata works, Beethoven’s examples of the normal variation 
form based on a single theme are as wonderful as may be expected 
from him; but nothing is more significant than his strict 
adherence in sonata works to the melodic principle of variation. 
He uses the form as an unsurpassable means of obtaining 
repose in slow movements. The extreme case of this is the 
slow movement of the sonata, Op, 57 (commonly called Appas- 
sionato), which is described in the article on Sonata Forms. 
In this and in many other instances, his method is aesthetically 
that of the air et doubles, as being the simplest possible means 
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of obtaining variety and climax without leaving the funda- 
mental key. Until his latest works, such sets of variations 
are never finished. Their dramatic force is that of a repose 
which is too unearthly to last ; and at the first sign of dramatic 
motion or change of key the sublime vision “ fades into the 
light of common day/' a light which Beethoven is far too great 
an idealist to despise. (Sec the andante of the B flat trio, Op. 97; 
and the slow movement of the violin concerto, which contains 
two episodic themes in the same key.) Jn his later works 
Beethoven found means, by striking out into foreign keys or 
foreign rhythms, of organizing a coda whicrh, as it were, finally 
spins down in fragmentary new variations, or even returns to 
the plain theme. Thus he was able to end his sonatas, 0 pp. 109 
and III, with solemn slow movements in which, with the utmost 
richness of detail and novelty of idea, the melodic variation 
form is nevertheless paramount. Beethoven also found many 
ways of combining melodic variations with the principles of the 
rondo and other more highly organized continuous movements. 
Thus the finale of the Kroif'a Symphony has not only the 
theme but many ideas of the variations and fugue-passages 
in common with the brilliant set of variations for pianoforte 
on a theme from Prometheus^ Op. 35 ; and the Fantasia for 
pianoforte, chorus and orchestra, and the choral finale of the 
9th Symphony, ar(‘ sets of melodic variations with freely 
developed connecting links and episodes. Tn the case of the 
9th Symphony, a second thematic idea eventually combines 
with the figures of the first theme in double fugue. 

But Beethoven's highest art in variation-form is to be found 
in his independent sets of variations. In some of the earliest 
of these, notably in the 24 on a theme by Righini (which was 
his chief bravura performance as a young pianoforte player), 
he far transcends not onl)' the earlier or sonata-form idea of 
melodic variations, but fuses their resources with those of the 
ground-bass, and adds to tliem his own unparalleled grasp 
of rhythmic organization, Beethoven is the first composer 
who can be said to have discovered that a theme consists not 
only of melody and harmony but of rhythm and form, With 
earlier composers ti\c form of the theme was automatically 
pre.served in conseejutmee of the preservation of either its melody 
or its harmony ; but Beethoven had an unerring judgment as 
to when the form of a theme might be definite enough to remain 
as a basis for a variation which (l(;part(*d radically from both 
the harmony and the melody. The climax in the history of 
variations datc\s from the moment when Beethoven was just 
about to begin his 9tli Symphony, and received from A. 
DiabcIIi a waltz which that publisher was sending round to all 
the musicians in Austria so that each might contribute a variation 
to be published for the benefit of the sufferers in the late 
Napoleonic wars. Diabelli’s theme wms absurdly prosaic, but 
it happened to be perhaps the sturdiest piece of musical anatomy 
that Beethoven or any composer since has ever seen. Not only 
was its harmonic form exceptionally clear and firm, but its 
phrase-rhythm was as simple, recognizable and heterogeneous as 
its other qualities. Its melodic merit was nil, yet it had plenty 
of recognizable melodic figures. All these prosaic technicalities 
are far more likely to impress a great composer as good prac- 
tical resources than those high poetic qualities which critics 
discuss incessantly, but which arc to a great artist the air he 
breathes. Diabelli’s waltz moved Beetho^'cn to defer his work 
on the 9lh Symphony ! 

'J'he shape of Diabelli’s theme may be illustrated by a diagram 


Tonic. Dominant. Rising sequence. Close m dominant. 

which represents its first sixteen bars; the upright .strokes being the 
bars, and the brackets and dots (together with the nanu's under- 
neath) indicating the way in which the rhythm is grouped by 
correspondence of phra.se and changes of harmony. The second 
part also consists of sixteen bars, moving harmonically back from 
the dominant to the tonic, and rtiythmically of exactly the same 
structure as the first part. This harmonic and sequential plan, 
together with this straightforward square tapenng rliythmic 
structiin*, is .so formal in effect that Beethoven can substitute 


for it almost anything equally familiar that corresponds in its 
proportions. Thus, the alternation of tonic and dominant in the first 
eight bars may be representtxl by another familiar form in which 
three bars of tonic and a fourth of dominant are answered by three 
bars of dominant and a fourth of tonic ; as in variation 14 (which 
must be reckoned in half-bars). Again, the antithesis of tonic 
and dominant is accompanied in DiabelH's theme by a part of the 
melodic figure being repeated a stop higher at the change of harmony ; 
and thi.s naturally produces such devices as the answering of the 
tonic by the supcrtonic in variation 8, and, still more surprisingly, 
by thcj flat supcrtonic in variation 30. In so enormous and resource- 
ful a work, occupying fifty minutes in performance, it is natural 
that some variations should drift rather fartht?r from the anatomy 
of the theme than can be explained by any strict principle ; and so 
the jocular transformation of the beginning of Diabelli^s ba.ss into 
the theme of Mo2aii:'s Notte e giorno ffiticnr leads to a coujfie of 
extra bars at the end of its second part ; otherwise the fugheita 
(variation 24) and variations 29 and 31 arc the only cases in 
which any considerable part of the structure of the theme is 
lost, except the fugue (variation 32), which is simply an elaborate 
movement on a salient feature of what must by courtesy be called 
Diabelli's mchKly, A free fugue is a favourite solution of the 
diflicult problem of the coda in a set of variations. 

But for the works of Brahms, which invariably retain the 
clas.sical conceptions while developing them in a thoroughly 
modern and living language, it can hardly be (daimed tliat the 
art of variation-writing has advanced since Beethoven. Tlie 
term is now used for a .somewhat nondescript method of 
stringing together a series of short fantasias on a theme ; a 
method which may be legitimate and artistic in individual 
cases, but hardly constitutes an art-form. There is this great 
di.sadvantage in variations that neglect the anatomy of the 
theme, that the only way in which, in the absence of other 
means of connexion, they can show any coherence at all is by 
more or less frequently harping on scraps of the melody. The 
effect is (except in unusually happy examples such as the 
Etudes symphoniques of Schumann and the Enigma Variations 
of Klgar) curiously apologetic ; because no ambitious composer 
in the “ free ” modem variation style thinks a melodic varia- 
tion quite worthy of his dimity, and so the melodic allusions 
become the more tiresome from their furtive manner. Many 
“ advanced ” specimens of variation -form undoubtedly owe 
their origin to a vtiguc impulse of revolt from the unsound 
statements of unobservant writers of mid-iqth century text- 
books, who contented themselves with laying down crude rules 
such as that a variation might “ cither retain the melody and 
change the harmony, or retain the harmony and change the 
melody,” &c., without any attempt to sec how the classical 
compo.sers really analysed their themes. It is very characteristic 
of Schumann'.s modesty and grasp of facts that he, who was 
the first to produce serious art in a free non-anatomical variation 
style, did not call his experiments variations without qualifica- 
tion. He never wrote a set in which the anatomy of the theme 
was of real importance to the whole ; and, with him, whenever 
at least the initial melodic figure of his theme is not traceable 
throughout a .section, that section is simply an episode. But 
Schumann knows this perfectly well, and acknowledges it. 
The Etudes symphoniques are called variations only in those 
sections which arc fairly strict variations. Elsewhere they 
are simply numbered as etudes. ’J'he slow movement of the 
F major string quartet (in which a second theme masquerades 
as the first variation, and some of the other variation-like sec- 
tions are quite free) is called andante quasi variasione; and 
even the strictest of all his variation works is called Impromptus ^ 
on a theme by Clara Wieck^ Op. 5, There is, no doubt, great 
scope for a variation-form which is neither mdodic nor anatomic, 
ami we have not ’ a word to say agaimt the legitimacy of many 
forms of effective modern fantasia-variation.s ; but the fact 
remains that it is very hazardous to talk of an “ advance ” 
in the variation-form, when even the l)est fantasia-vaa-iations 
are not only unconnected with any classical type but evidendy 
unable to get nearly as far from either the melody or the 
harmony of their theme as the 25th of Bach's “ Goldberg ^ 
variations or many variations in the earliest sets by Beethoven. 
Indeed, the only sound classification of composers of modern 
variations, from the time of Mendelssohn onwards, is tSiat 
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which distinguishes the composers who seem to know their 
theme from those who do not. (D. F. T.) 

VARIATIONS, CALCULUS OF, in mathematics. The cal- 
cuius of variations arose from the attempts that were made by 
Origin mathematicians in the 17th century to solve problems 
otihe of which the following are typical examples, (i) It 
Ctf/cif/iff. is required to determine the form of a chain of given 
length, hanging from two fixed points, by the condition that its 
centre of gravity must be us low as possible. This problem of 
the catenary was attempted without success by Galileo Galilei 
(1638). (ii) The resistance of a medium to the motion of a 
body being assumed to be a normal pressure, proportional to 
the square of the cosine of the angle between the normal to 
the surface and the direction of motion, it is required to deter- 
mine the meridian curve of a surface of revolution, about an 
axis in the direction of motion, so that the resistance shall 
be the least possible. This problem of the solid of least resistance 
was solved by Sir Isaac Newton (1687). (iii) It is required to 
find a curve joining two fixed points, so that the time of descent 
along this curve from the higher point to the lower may be 
less than the time along any other curve. This problem of 
the brachistochrone was proposed by John (Johann) Bernoulli 
(1696). 


The contributions of the Greek geometry to the subject consist 
of a few theorems discovered by one Zenodorus, of wliom little 
is known. Extracts from his writings have Ixjcn pre- 
scrvcil in the writings of Pappus of Alexandria and Theon 
Mutory. Smyrna. He proved that of all curves of given peri- 
meter the circle is that which encloses the largest area. The 
problems from which the subject grew up have in common the 
character of being concerned with the maxima and minima of 
(juantities which can be expressed by integrals of the form 

Jl'nx,y,y')dx. 

in which y is an unknown function of ,r, and F is an assigned function 
of three variables, viz. x, y, anti the differential coefficient of y 
with respect to x, hero denoted by y^ ; in special cases x or y may 
not be explicitly present in F, but y' must bt*. In any such problem 
it is required to ileterminc y as a function of x, so that the integral 
may be a maximum or a minimum, either absolutely or subject 
to the condition that another integral of like form may have a 
prescribed value. For example, in the problem of the catenary, 
the integral 

/P^y(i +y'‘)W* 

must be a minimum, while the integral 

/'I'}' 

has a given value. When, as in this example, the length of the 
sought curve is given, the problem is described as isnperimetric. 
At the end of the first memoir by James (Jakob) Bernoulli on the 
infinitesimal calculus (1690), the problem of determining the form 
of a flexible chain was proposed. Gottfried Wilhelm Leibnitz 
gave the solution in 1691, and stated that the centre of gravity is 
lower for this curve than for any other of the same length joining 
the same two points. The first step towards a theory of such 
problems was taken by James Bernoulli (1697) in his solution of 
the problem of the brachistochrone. He pointed out that if a 
curve, as a whole, possesses the maximal or minimal property, 
every part of the curve must itself posses.s the same property. 
Beyond the discussion of special problems, nothing was attempted 
for many years. 

The first general theory of such problems was sketched by Leon- 
hard Euler in 1736. and was more fully developed by him in his 
treatise Methodus invenirndi . . . published in 1744. 
Bit er. generalized the problems proposed by his predecessors 

by admitting under the sign of integration differential coefficients 
of order higher than the first. To express the condition that an 
integral of the form 


y. y'. y^. - » • y^*'^)dx 

^ *0 

may be a maximum or minimum, he required that, when y is 
changed into y+w, where « is a function of x, but is everywhere 
“infinitely" small, the integral should be unchanged. Resolving 
the integral into a sum of elements, he transformed this condition 
into an equation of the form 


^uAx 



dx dx^ Iry'"’ 




dx« 


and he concluded that the differential equation obtained by equating 
to zero the expression in the square brackets must be satisfied". 
Tliis equation is in general of the 2nth order, and the 2n arbitrary 


I constants which are contained in the complete primitive must be 
adjusted to satisfy the conditions that y, y', y* . . . y<" »» have 
given values at the limits of integration, If the function y is 
required also to satisfy the condition that another integral of the 
same form as the above, but containing a function 0 instead of 
F, may have a prescribed value, Euler achieved his purpose by 
replacing F in the differential e(|uation by and adjusting 

the constant X so that the condition may be satisfied. This arti- 
fice is known as the isoperimetric rulv or rule of the undetermined 
multiplier. Euler illustrated his methods by a largo number of 
examples. 

The new theory was provided with a special symbolism by 
Joseph Louis de la Grange (commonly calleil Lagrange) in a series 
of memoirs published in 1760-O2. This symbolism, 
was afterwards adopted by Euler (17O4), and Lagrange 
is generally regarded as the founder of the calculus of variations. 
Euler had been under the necessity of re.solving an integral into 
a sum of elements, recording the* magnitude of the change pro- 
duced in each element by a slight cliange in the unknown function, 
and thcncc forming an expression for the total change in the sum 
under consideration. Lagrange? proposed to free tlie theory from 
this necessity. Euler Iiad allowed such changes in the po.sition 
of the curve,' along which the integral, to be made a maximum or 
minimum, i.5 taken, as can be produced by displacement parallel 
to the axis of ordinates. Lagrange admitted a more general change 
of position, which was called variation. The points of the curve 
being specified by their co-ordinates, .v, y, Sy and differentiation 
along the curve being denoted, as usual, by the symbol //, Lagrange 
considered the change produced in any quantity Z, whicli is ex- 
pressed in terms of x. y, z, dx, dy, dz, . . . when the co-ordinates 
X, y, z arc changed by “ infinitely ” small increments. 'Klus change 
he denoted by bZ, and regarded as the variation of Z. He ex- 
pressed the rules of operation with 5 by the equation.^ 
tdZ^dhZ, 5 /Z=y 5 Z. 

By means of these equations /‘SZ can be transformed by the process 
of integration by parts into such a form that differentials of varia- 
tions occur at the limits of integration only, and the - 
transformed integral contains no differentials of varia- 
lions. The terms at the limits and the integrand of ^ •* 

the transformed integral must vanish separately, if the variation 
of the original integral vanishes. The proceK.s of freeing the 
original integral from the differentials of variations re.sults in a 
differential ecpiation, or a system of differential e<jualions, for the 
determination of the form of the required curve, and in si)edal 
terminal conditions, which serve to determine the constants that 
enter into the solution of the differential equations. Lagrange's 
method lent itself readily to applications of the generalized prin- 
ciple of virtual velocities to problems of mechanics, and In? used 
it in lhi.s way in the M/'Canique analytique ( i ;««). The terminology 
and notation of mechanics are still largely dominated by these 
ideas of Lagrange, for his methods were powerful and effective, 
but they arc rendered obscure by the use of " infinitely " small 
quantities, of which, in other departmenlK of mathematics, ho 
subsequently became an uncompromising op|X)nent. The same 
ideas were applied by Lagiange himself, by Euler, and by 
other mathematicians to various cxtimsions of the cal- 
cuius of variations. These include problems concerning * 7 ?*^ 
integrals of which the limits are vnriable in accordance ® 
with aSvSigned conditions, the extension of Ruler's rule of ^ 
the multiplier to problcm.s in which the variations ure 
restricted by conditions of various type.s, the maxima and minima 
of integrals involving any number of dependent variables, sucli as 
are met with in the formulation of the dynamiral Princi])le of 
Least Action, the maxima and minima of double and multiple 
integrals. In .all these cases LagrangeVs methods have be<?n a])plicd 
successfully to obtain the differential eejuation, or system of differen- 
tial equations, which must be s.'itisrted if the integral in question 
is a maximum or a minimum. This equation, or erpiations, will 
l>c referred to as the principal equation, or principal equations, of 
the problem. 

The problems and method of the calculus 'admit of more exact 
formulation as follows: We confine oiir attention to the case 
where the sought curve is plane, and the function F 
contains no differential coefficients of order higher than 
the first. Then the probk?m is to determine a curve J™ 
joining two fixed points (x^^, y^) and (,r,, yj so that the 
line integral 

y> y')<i=‘ 

taken along the curve may be a maximum or a minimum, When it 
is said that the integral Is a minimum for some curve?, it is meant 
that it must be possible to mark a finite area in the plane of {x, y), 
so that the curve in question lies entirely within this area, and the 
integral taken along this curve is less than the integral taken along 
any other curve, which joins the same two points and lies entirely 
w'ithin the delimited area. There is a similar definition for a maxi- 
mum. The word extremum i.s often u.sed to connote both maximum 
and minimum. The problem thus posed is known as the first 
Problem of the Calculus of Variations. Ii we begin with any curve 
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joining the fixed end points, and surround it by an area of finite 
breadth, any other curve drawn within the area, and joining the 
same end points, is called a variation of the original curve, or a 
varied curve. The original curve is defined by specifying y as a 
function of x. N eccssary conditions for the existence of an extremum 
can be found by choosing special methods of variation. 

One method of variation is to replace y by y-few, where u Ls a 
function of x, and f is a constant which may be taken as small as 
wc please. The function u is independent of e. It is differentiable, 
and its differential coefficient is continuous within the interval of 
. integration. It must vanish at;r=;Voand at This 

WM method of variation has the property that, when the 

tf'n orflinate of the curve is but slightly changed, the direction 

® ** of the tangent is but slightly changed. Such variations 

are called weak variaiions, lly such a variation the integral is 
changed into 


y'\ €U, y*’i €u')dx, 


and the increment, or variation of the integral, is 

y - F(^, y, yycdx. 

In order that there may be an extremum it is nece.ssary that 
Tha/i i variation should be one-signed. We expand the ex- 
pression under the sign of integration in powers of f. 'I'he 
term of the expansion contributes to the variation 
"""• the term 




This term is called the first variation. The variation of the integral 
cannot be one-signed unless the first variation vanishes. On trans- 
forming the first variation by integration by parts, and ob.serving 
that M vanishes at x^x^ and at x=^Xi, we fiiitl a necessary condition 
for an extremum in the form 




It is a fundamental theorem that this equation cannot hold for all 
admissible functions u, unless the differential equation 

W 

dx 'dy'^'ey 

is satisfied at every point of the curve along which the integral 
is taken, 'this is the principal equation for thi.s proMem, The 
curves that are determined by it are called the stationary 
htrnttonm t,r the extremals, of the intiigral. We learn that 

“7 the integral cannot be an extremum unless it is taken 
^ ■ along a stationary curve. 

A difficulty might arise from the fact that, in the foregoing argu- 
ment, it is tacitly assumed that y, as a function of x, is oni'-valued ; 
and we can have no a prion ground for assuming that this is the case 
for the sought curve. 'Lhis difficulty might be met by an appeal 
to James Bernoulli's principle, according "to which every arc of a 
stationary curve is a stationary curve between the end points t)f the 
arc — a principle which can be proved readily by adopting such a 
method of variation that the arc of the curve between two points 
is displaced, and the rest of the curve is not. But another method 
of mooting it leads to important developments. "I'liis is the method 
of parametric repn'.sentation, introduced by K. Weier- 
strass. According to this method the curve m defined 
spt^cifying x and y as one-valued functions of a para- 
nieter $, The integral is then of the form 


y^‘ /(■*-, y, .t ifW, 


where the dots denote differentiation with respect to 0, and / is a 
homogeneous function of x, y of the first degree. Ihe mode of 
dependence of x and y upon 0 is immaterial to thi^ problem, pro- 
vided that they arc one-valned functions of 0, A weak variation 
is obtained by changing x and y into xhfu, y + ev, where « and v 
are functions of 0 which have continuou.s difierential coefficients 
and are independent of e. It is then found that the principal 
equations of the problem are 

d ?/ Ti ^ (i ?/ 

doVx d0?y 

These equations arc* equivalent to a single equation, for it can Iw 
proved without difficulty that, when / is homogeneous of the first 
degree in x, y 


y 

where 


y\d0%i 1*x) J^{d0?y ?>yj“?y1?)r ^ 


I ?•/ 


I W I ?v 




The stationary curves obtained by this method arc identical with 
those obtained by the previous method. 


The formulation of the problem by the parametric method often 
enables us to simplify the foxmation and integration of the principal 
equation, A very kmple example is furnished by the p . 
problem : Given two points in the plane of (x, y) on the 
same side of the axis of x, it is required to find a curve 
joining them, so that this curve may generate, by revolu- 
tion, about the axis of x, a surface of minimum area. The integral 
to be made a minimum is 

and the principal equation is 

of which the first integral is 
or 

and the stationary curves arc the catenaries 
y=.c cosh^(;v-a)/<;}. 

The required minimal surface is the catenoid generated by the 
revolution of one of these catenaries about its directrix. 

The parametric method can be extended without difticulty so as to 
become applicable to more general classes of problems, A simple 
example is fiirnishtsi by the problem of forming the eqna- p . 
tions of the path of a ray of light in a variable medium. ^ 
According to Fermat's principle, the integral fuds i.s a 
minimum, ds representing the element of arc of a. ray, and ji the 
refractive index. Thus the integral to be made a minimum is 

The equations are found at once in forms of the type 


and, since (<v® i y“ i these equations can be written in 

the usual forms of the lyjx:* 

d ( dx\ 'i'lx 
dsVris) 

The formation of the first variation of an integral by means of a 
weak variation can l>e carried out without difficulty in the case of a 
simple integral involving any number of dependent variables ami 
differential coetficients of arbitrarily high orders, and also in iht* 
cases of double ami multi})le integrals ; and the quantities of the 
type €U, which are used in the process, may be regarded as equiva- 
lent to Lagrange’s 5x, 5y, . . . The same process may not, however, 
be applied to isoperimetric 7)roblcms. If the first varia- ^ 
tion of lh(‘ integral which is to be made an extremum, y 

subject to th(* condition that another integral has a pre- 
scribed value, is formed in this way, and if it vanishes, the 
curve is a stationary curve for this integral. If the prescribed value 
of the other integral is unaltered, its first variation must vanish ; 
and. if the first variation is formed in this way, the curve is a 
stationary curve for this integral also. The two integrals do not, 
however, in general posse.ss the same stationary curv'es. We can 
avoid this difficulty by taking the variations "to Ik.* of the form 
+fa«2. where c, and e., are independent constants ; and we can 
thus obtain a completely satisfactory proof of the rule of the undeter- 
mined multiplier, A proof on these lines was first jiublished by I*. Du 
Bois-Rcymond (1879). The rule had long been regarded as axioinatir. 

The parametric method enables us to deal easily wdth the problem 
of variable limits. If, in the First Problem, the terminal point 
{x^, Vj) is movable on a given guiding curve 0 (.Tj, yj)=o, the first 
variation of the integral can be written 

?/ v/- 

where is on the curve y,)^o, and Vj 

denote the values of w, i» at (;rj, V]). It follows that the required 
curve must be a stationarv curve, and that the condition 

'ex pyj Tfx^ 

must hold at (.r,. v,). The corresponding condition in the case of 
the integral 

i> found from the equations 







to be 
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This discussion yields an important result, which may be stated 
as follows : Let two stationary curves of the integral be drawn from 
the same initial point A to points P, Q, which 
are near together, and let the line PQ be 
of length V, and make an angle w with the 
axis of A' (fig. i). The excess of the integral 
taken along AQ, from A to Q. above the in- 
tegral taken along AP, from A to P. is 
expressed, correctly to the first order in v, 
bv the formula 



os u,|^F(.v, J', y')4 (tan w - 


Transm 

veraah 

of 

tioaary 

carves. 


five 

method. 


In this formula x, y are the co-ordinates of 
P, and y' has the value belonging to the 
]>oint P and the stationary curve Al’. When 
tiic cocflTicicnt of v cos m in the formula vanishes, the curve AP is 
said to be cut tratjsversrly by the line PQ, ami a curv e which cuts a 
family of stationary curv'cs transversely is described as a 
transversal of those curv’^es. In the problem of variable 
limits, when a terminal point moves on a given guiding 
curve, the integral cannot bo an extremum unle.ss the 
stationary curve along which it is taken is cut transversely 
by the guiding curve at the; terminal point, A simple 
example is afibrded by the shortest lin(\ drawn on a surface, from 
a point to a given curve, lying on the surface, The required curv'e 
must be a geodesic, and it must cut the given curve at right angles. 

The problem of variable limits may always bo treated by a method 
of which the following is the principle ; In the First Problem let the 
. . initial point (.r^, y^) hi} fixed, and let the terminal point 

Aiteraa- move on a hxed guiding curve? C,. Now, whatever 

the terminal point may be, the integral cannot bt* an 
extremum unless it is taken along a stationary curve. We 
have then to choose among those stationary curves which are drawn 
irom (.Vy, Vy) to points of that one which makes the integral an 
('stremiim. This can be done by expressing the value of the integral 
taken along a stationary curve from the point (.Vy, y^ to th(? ]ioint 
( y,) in terms of the co-ordinates a,, y,. and then making this expres- 
sion an (‘xtremum, in rcgartl to variations of y,. by the methods of 
the differential calculus, subjecting (Aj, y,) to tlu* condition of moving 
on the curve C,. 

An important example of the first variation of integrals is afforded 
by the Principle of Least Action in dynamics. The kincttic energy 
T is a homogeneous function of the second degree in the differential 
cocnicients . , . ()„ of the co-ordinates q,,, . . , qu with 

respect to the time /, and the potential cn(*rgy V is a function of these 
co-ordinat('s, 'the energy equation is of the form 
PHttciple -r , xr T- 

of least 1 -t V - i., 

action, wJiere K is a constant. A course of the .system is defined 
when the co-ordinati.’s q arc exprcs.sed as fuiictionsof a single 
paramc?ter 9. The action A of the system is defined as the integral 

/}2Tdt, taken along a course from the initial position (</<”)) to the final 

po.silion (7^)), but and /j arc not fixed. The equation.s of motion 
arc the principal equations answering to this integral. To obtain 
tlicm it IS most convenient to write i{q) frr 'f, and to ( xpre.ss the 
integral in the form 




OT , W 


where / denotes the differential coefficient of a co-ordinate q with 
respect to 9, and, in accordance with the parametric metliod, the 
limits of integration arc fixed, and the integrand is a homogeneous 
function of the of the first degree. There is then no diificulty in 
deducing the Lagrangian equations of motion of the type 
d 7)T 
di "cq 

These equations determine the actual course of the system. Now 
if the system, in its actual course, pa.s.ses from a given initial position 
(^(0)) to a variable final po.sition {q), the action A becomes a function 
of the q’s, and the first method used in the problem ui variable limits 
shows that, for every q 

?A^7T 
W/ 'cq * 

When the kinetic energy T is expressed as a homogeneous quadratic 
function of the momenta ?T/?^. say 




and the differential coefficients of A are introduced instead of those 
of T, the energy equation becomes a non-linear partial differential 
equation of the first order for the determination of A as a function 
of the ^*s. This equation is 

IT /; ^A\, „ ^ 

tag ^ 

action, A complete integral of this equation would yield an 
expression for A as a function of the ^'s containing n 
arbitrary- cenvtants. aj, o^. . . , Oh, of which one an is merely 


additive to A ; and the courses of the wsystem which arc compatible 
with the equations of motion are determined by equations of the form 

?)A , (JA ^ 7)A 


where the ft's are new arbitrary constants, 




is salisfien identically, 
equation of the form 


It is noteworthy that 
the differential <‘quations of the* second order by which the gc6desic.s 
on an ellipsoid arc* detcTmiiu'd were first solved by this method 
(C. ti. }. Jacobi, liS.iq). 

It has been proved that every problc*m of the calciilii,s of varia- 
tions, in which the intt*gral to be made an extremum contains only 
one independent variable, admits of a similar trans- 
formation ; that is to say. the integrals of the principal 
ecjiiations can always be obtaiiu'd. in the way clescrihed 
alK)ve, from a complete integral of a partiardiiierential 
t?quation of the first order, and this partial differential 
equation can always be formed by a process of elimination, 

The.se results were first proved by A. CIe])sch {1S5H). 

Among other analytical develojnnents of the theory of the first 
variation we may note that tlio n(‘t?essary and sntficient condition 
that an expression of the form ^ . 

' Condition 

y. y\ . . y"“) otlateg- 

should bo the differential coefficient of another expression 
of tlu? form 

l’i( y, y ', . . . y'" ’*) 

is the identical vanishing of the expression 

VF d VF rf* 7.F d" ?F_ 

V'y dx W' • • • 

The result was first found by Euler (1744). 

A differential equation 

0(v, y, y\ y")— o condition 

is the principal equation nn.sw(‘ring to an integral of the that a 
form ditterm 

y')dx entlal 

if the equation equatioa 

d VV maymrlM 

i< v (V l y probkm 

hi till" more KcniTnl case of an 

calculus 
of varla» 

0( v. y, y', . . . Hons, 

the corresponding condition is that the differential expression 
obtained by I^agrange's process of variation, viz., 

7*0 7'0 dliy V'0 

7;y dx dA ^ ’ 

must be identical with the “ adjoint ** differential expres.sion 
7-0 ^ d /'od* ^ \ f'dib . \ / 7'0 ^ \ 

Vy *’'■ .lx\iy' *y)- • • • ). 

This matter has been very fully investigated ))y A, Hirscb (1897), 

To illustrate the transformation of the first variation of multiple 
integrals we consider n, doii])le integral of the form 
y/iA(A'. y, />. q, r, s, t)dxdy, 

taken over that area of the z plane which is bounded by a 
closed curve s\ Here p, q, , . , t denote the partial 
diffi rcntial coefficients of with respect to x and y of 
the first and second orders, according to the usual nota- integral, 
lion. Wlien z is changed into^:-f «ii;, the terms of the first 
order in r arc 

tl/\ 'cz 7Mr "^'dq 7.v*“*‘c*a‘ 7U'ey‘*"W 'ey* / ' 

Each term must be transformed so tlial no differential coelficients 
of w arc left under the sign of double integration. We <?x»*mplify 
the process by taking the term containing 7*w/7',v*. We have 

The first two terms are transformed into a line integral taken 
round the boundary and we thus find 

where v denotes the direction of the normal to (he edge drawn 
outwards. The double integral on the right-hand side contributes 
a term to the principal equation, and the line integral contributes 
terms to the boundary conditions. The line integral admits of 
further transformation by means of the relations 

?W 'iw , , 'CW . . 

- v7 c:os (x, v) cos (y, v), 

/cos {X, r) cos (y, p) ^ ds'^ 
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/cos* {x, v) ds' 
J ' ' ' tT vv 


In forming the first term within the square brackets we then use 
the rehations 

^ . .1 


VVv 


cos (a-, p) = ' - , cos (y, p), 


'ds 


cos (y, p)ss:-,cosi(x, pI 


'fi 7>i// 'h 

Vr = - <>'- ”> S ~r + 'P 


where denotes the radius of curvature of the curve 5^ 

Tiic necessity of freeing the calculus of variations from de- 
pendence upon the notion of infinitely small quantities was realized 
by Lagrange, and the process of discarding such quantities was 
partially carried out by him in his Thdotie de& foncHons analytiques 
(1797). In accordance with the interpretation of differentials 
which he made in that treatise, he interpreted the variation of 
an integral, as expressed by means of his symbol 6, as the first 
term, or the sum of the terms of the first order, in the development 
in series of the complete expression for the change that is made 
in the value of the integral when small finite changes arc made in 
the variables. The quantity which had been regarded as the 
variation of the integral came to be regarded as the first 
variation, and the discrimination between maxima and 


The 

second miniina came to be regarded as requiring the investigation 
vanattoa, second variation. The first utep in this theory had 

been taken by A. M. Legendre in 1786. 

In the case of an integral of the form 

^ F(a‘, y, y')dx 


A 


Xi\ 


dx. 


Legendre defined the second variation as the integral 
rx^^ fV“F 'r)*F 7^*F 1 

{ Vy« ® W 1 

To this i‘xj)ressioii lu* ntldi’d the (erm which vanishes 


identically because fiy vanishes at .r=:A\, and at x=x^, 
a to satisfy the equation 


He took 


•jiaF/W da\_/ ?aF \* 
'i'y'*\ Vy* dx ) / ' 


/-vi 

y ffu 


and thus transformed the ex]>ression for the second variation to 
whore 

Vy'* “'^y^ 

From this investigation Legendre deduced a new condition for the 
existence of an extremum. It is necessary, not only that the varia- 
tion should vanish, but also that the second variation 
, should be one-signed. In the case of the First Problem 
^dMou concluded that this cannot happen unless 'J»*F/'fV'* 

conamon, same sign at all ])oiiit8 of the stationary curve 

between the end points, and that the sign must be -f- for a minimum 
and - for a maximum. In the application of the peramctric method 
the function which has been denoted by /j takes the place of '?i*F/'('y'*. 

The transformation of the second variations of integrals of various 
types into forms in which their signs can be determined by inspec- 
tion subsequently became one of the leading problems of the calculus 
of variations. This result came about chiefly through the publica- 
j tion in 1837 of a memoir by C. G. ]. Jacobi. He trans- 

jacohh formed Legendre’s equation for the auxiliary function a into 
a linear diflerential ecjuation of the second order by the 8ub.stitution 
W _ 7 *F I duf 
Vy^iy^"^®” w d^' 

and he pointed out that t.egendre’s transformation of the second 
variation cannot be elTf^cted if the function w vanislies between the 
limits of integration. He pointed out further, that if the stationary 
curves of the integral are given by an equation of the form 
y*:0f,Y, a. b), 

where a, b are arbitrary constants, the complete primitive of the 
equation for w is of the form 

"'=a|5+b|* 

where A, B are new arbitrary constants. Jacobi stated these pro- 
positions without proof, and the proof of them, and the extension 
of the results to more general problems, became the object of 
numerous investigations. These investigations were, for the most 
part, and for a longtime, occupied almost exclusively with analytical 
developments ; and the geometrical interpretation which Jacobi 
had given, and which he afterwards emphasized in his Vnrlrsun^en 
fiber Dynamik, was neglected until rather recent times. According 
to this interpretation, the stationary curves which start from a point 
('^0' 'v^^) have an envelope ; and the integral of F, taken along such a 
curve, cannot be an extremum if the point {L, ri^^) where the curve 
touches the envelope lies on the arc between the end points. Pairs 



of points such as (x^,, y^) and (^o, tf^) were afterwards called con* 
jugate points by Weierstrass. The proof that the in- - 

tegral cannot be an extremum if the arc of the curve 
between the fixed end points contains a pair of conjugate 
points was first published by G. Erdmann (1878). potata* 

Examples of conjugate points are afforded by antipodal points 
on a sphere, the conjugate foci of geometrical optics, the kinetic 
foci of analytical djmainics. If the terminal points are a pair of 
conjugate points, the integral is not in general an extremum ; but 
there is an exceptional 
case, of which a suitably 
chosen arc of the equator 
of an oblate spheroid may 
serve as an example. In 
the problem of the catc- 
noid a pair of conjugate 
points on any of the 
catenaries, which are the 
stationary curve.s of the 
problem, is such that the 
tangents to the catenary 
at the two points A and 
A' meet on the axis of 
revolution (fig. 2). When 
both the end points of 
the required curve move Fio. 2, 

on fixed guiding curves 

C„. Cj, a stationary curve C, joining a point of to a point A, 
of Cj, cannot yield an extremum unless it is cut transversely by 
at A„ and by Cj at Aj. The en- 
velope of stationary curves which 
set out from Co towards Cj, and 
are cut transversely by Co at points 
near Ao, meets C at a point l>o; 
and the envelope of stationary 
curves v/hich proceed from to C,, 
and are cut transversely by Ci at 
points near Aj, metrts C at a point 
t)j. The curve C, drawn from Ay 
to .Aj, cannot yield an extremum 
if 1),, or Dj lies'between Ay and A^, 
or if Do lies between Aj and Dj, 

These results are due to G. A. 

Bliss (1903). A simple example is 
afforded by the shortest line on a 
sphere drawn from one small circle Fio. 3. 

to another. In fig. 3 D,, is that 

pole of the small circle AoB,, which occurs first on great circles 
cutting AqBo at right angles, and proceeding towards AjB, ; Dj is 
tha t pole of the small circle AjB, which occurs first on great circles 
cutting A^B] at right angles, and drawn from points of AoH,, 
towards A,Bi. The arc A(,Ai is the required shortest line, and it is 
distinguisheef from B„B, by the above criterion. 

Jacobi’s introduction of conjugate points is one of the germs 
from which the modern theory of the calculus of variations has 
sprung. Another i.s a remark made by Legendre (1786) 
in regard to the .solution of Newton's problem of the 
.solid Of least resistance. This problem requires that a 

curve be found for which the integral ** * 

+y'8)-Vy theory. 

should be a minimum. The stationary curves are given by the 
equation j ^ y/tj- 2 =:const., 

a result equivalent to Newton’s solution of the problem ; but 
Legendre observed that, if the integral is taken along a broken line, 
consisting of two straight lines equally inclined to the axis of x in 
opposite senses, the integral can be made as small as we please by 
sufficiently diminishing the angle of inclination. Legendre’s remark 
amounts to admitting a variation of Newton’s curve, which is not 
a weak variation. Variations which are not weak are such that, 
while the points of a curve are but slightly displaced, tlie tangents 
undergo large changes of direction. They are distingnizbed as 
strong variations, A general theory of strong variations in con- 
nexion with the First Problem, and’ of the conditions which are 
sufficient to secure that the integral taken along a stationary curve 
may be an extremum, was given by Weierstrass in lectures. He 
delivered courses of lectures on the calculus of variations in several 
years between 1865 and 1889, and his chief discoveries in the subject 
seem to have been included in the course for 1879. Through these 
lectures his theory became known to some students and teachers in 
Europe and America, and there have been published a few treatises 
and memoirs devoted to the exposition of his ideas. 

In the First Problem the following conditions are known to be 
necessary for an extremum. I. The path of integration must be a 
stationary curve. II. The expression ?*F/?y'*.or the expres- 
Sion denoted by/, in the application of the parametric 
method, must not change sign at any point of this curve 
between the end points. III. The arc of the curve between 
the end points must not contain a pair of conjugate points. All 
these results are obtained by using weak variations. Additional 




VARIATIONS, CALCULUS OF 


919 


PUU 

Uomary 

eury0M. 



results, relating to strong as well as weak variations, are obtained by 
a method which permits of the expression of the variation of an 
integral as a line integral taken along the varied curve. Let A, B 
be the end points, and let the stationary curve AB be drawn. If the 
end points A, B are not a pair of conjugate points, and if the point 
conjugate to A does not lie on the arc AB. then wo may hnd a point 
A', on the backward continuation of the stationary curve HA beyond 
A. so near to A that the point conjugate to A' lies on the forward 
tontinuation of the arc AB beyond B. This being the case, it is 
possible to delimit an area of finite breadth, so that the arc AB of 
the stationary curve joining A, B lies entirely within the area, and 
no two stationary curves drawn through A' intersect within 
the area. Through any point of such an area it is possible 
to draw one, and only one. stationary curve which passes 
through A^ This family of stationary curves is said to con- 
stitute a field of stationary curves about the curve AB. We 
suppose that such a held exists, and that the varied curve AQPB 
lies entirely within the delimited area. The variation of the integral 
/F(x, y, y*)dx is identical with the line integral of F taken round a 
contour consisting of the varied curve .\QPB and the stationary 
curve AB, in the sense AQPBA. The line integral may, as usual, 
be replaced by the sum of line integrals taken round a series of cells, 
the external boundaries of the set of cells being identical with the 

given contour, and the in- 
ternal boundaries of ad- 
’B j a cent cells being traversed 
twice in opposite senses. 
— We may choose a suitable 

Fig, a set of cells as follows. 

Let Q, P be points on the 
varied curve, and let A'Q, AT be the stationary curves of 
the field which pass through Q, P. Let P follow Q in the .sense 
AQPB in which the varied curve is described. Then 
the contour consisting of the stationary curve A'Q, 
from A' to Q, the varied curve QP, from Q to P, and 
^ the stationary curve A'P, from P to A', is the boundary 
vMriMion ^ Let us denote the integral of F 

taken along a stationary curve by round brackets, thus 
(A'Q), and the integral of K taken along any other curve 
by square brackets, thus fPQ]. If the varied curve is divided 
Into a number of arcs such as QP we have the result 

[AQPB] - ( AB) =i;{(A'Q) +[QP] - (AT)), 
and the right-hand member can be expressed as a line integral 
taken along the varied curve AQPB. 

To effect this transformation we seek an approximate expression 
for the term (A'Q)+[QP]-(A'P) 
when Q, P are near together. 
Let A5 denote the arc QP, and ^ 
the angle which the tangent at 
P to the varied curve, in the sense 
from A to B, makes with the 
axis of X (ng. 5). Also let 0 be 
the angle which llie tangent at P 
to the stationary curve A'P, in the 
sense from A' to P, makes with 
the axis of x. We evaluate (A'Q) 
-(A'P) approximately by means 
of a result which we obtained in 
connexion with the problem of 
variable limits. Observing that 
the angle here denoted by ^ is 
/equivalent to the angle formerly 
denoted by ir 4 '« (cf. fig. i ), wliile tan 0 is equivalent to the quantity 
formerly denoted by y', we obtain the approximate eciuation 

(A'Q) (A'P) ss-As . cos V'{F(^,y, p)+Hanrl>- ^ 

which is correct to the first order in A5. Also we have 
[QP]=A5 . cos \I/F{x, y, tan ^) 

correctly to the same order. Hence we find that, correctly to the 
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first order in As, 


where 


(A'Q)-f-[QP]-(.VP)=E(^, y, tan 0, tan ^)As, 


£(4r, v, tan 0, tan 0) 

=cos y, tan - F(r, y.p}- (tan p - />)||} ^ 

When the parametric method is used the function E takes the form 

V / V 




x.^asiit ^ OX vy/xsif,^=fn 

where X, /x are the direction cosines of the tangent at V to the curve 
AQPB, in the sense from A to B, and /, m arc the direction cosines of 
the tangent at P to the stationary curve A'P, in the sense from A' to P. 

The function E, here introduced, has ^en called Weierstrass’s 
excess function. We learn that the variation of the integral, that 
is to say, the excess of the integral of F taken along the 
varied curve above the integral of F taken along the 
original curve, is expressible as the line integral JEds 
taken along the varied curve. We can therefore state a 
sufficient (but not necessary) condition for the existence of 
an extremum in the form ;-^When the integral is taken along a 
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stationary curve, and there is no pair of conjugate points on the arc of 
the curve terminated by the gi ven end points, the integral is certainly 
an extremum if the excess function has the same sign at all points 
of a finite area containing the whole of this arc within . 
it. Further, wc may specialize the excess function by 
identifying A' with A, and calculating the function for a 
point P on the arc AB of the stationary curve AB, and an ^ 

arbitrary direction of the tangent at P to the varied curve, 

This process is equivalent to the introduction of a particular 
type of strong variation. We may in fact take. a.s a varied curve, 
the arc AQ of a neighbouring stationary curve, the straight line 
QP drawn from Q to a point of the arc AB, and the arc PrJ of the 
stationary curve AB (tig. ( 3 ). The sign of the variation is then the 
same as that of the 
function E(a, y, tan 0, 
tan 0), where \x, y) is 
the point P, 0 is the 
angle which the straight 
line QP makes with the 
axis of X, and 0 is the angle which the tangent at jP to the curve 
APB makes with the same axis. We thus arrive at a new necessary 
(but not sufficient) condition for tlic existence of an extremum of 
the integral jVds. viz. the specialized excess function, so calculated, 
must not change sign between A and B. 

The sufficient condition, and the new necessary coiulition, asso- 
ciated with the excess function, as well as the expression for the 
variation as JJLds, are due to Weierstrass. In applica- 
tions to special problems it is generally permissible to Oevelop^ 
identify A' with A, and to regard QI' as straight. The 
direction of QP must be such that the integral of F taken 
along it is finite and real. We shall describe such direc- ™ 
tions as admissible. In the statemtuit of the sufficient 
condition, and the nc^w necessary condition, it is of course '“*®"®** 
understood that tin* direction specified by 0 is admi.ssible. The 
excess function generally vanishes if 0:2:0, but it does not change 
sign. It can be sliown without difficulty that, when 0 is very nearly 
equal to 0, the sign of K is the same as that of 

and thus the necessary condition awS to the sign of the excess function 
includes Legendre's condition as to the sign of 'f^T/'ey'*. 

Weierstrass’s conditions have been obtained bv D. Hilbert from 
the observation that, if p is a function of x and y, the integral 

taken along a curve joining two fixed points, has the same value for 
all such curves, provided that there is a field of stationary curves, 
and that p is the gradient at the point {x, y) of that stationary 
curve of the field which passe.s through this point. 

An instructive example of the excess function, and the condi- 
tions connected with it, is afforded by the integral 
f y*y'‘ or / y^x^y~^d6. 

The first integral of the principal equation is Bxamph 

y*A'®y"®=consl,, of the 

and the stationary curves include the axis of x, straight lines 
parallel to the axis of y, and the family of exponential curves 
y^ae^*. A field of stationary curves is expressed by the equation 

y=iVoexp{c(x-Xy)[, 

and. as these have no envelope other than the initial point (Xy, y^), 
there are no conjugate points. The function /j is bxy ^ and this 
is positive for curves going from tlu^ initial point in the positive 
direction of the axis of x. The value of the excess function is 

y*cos 0(cot*0 - 3 cot* 04 * 5 * tan 0 col»0). 

The directions 0=o and 0=:r arc hiadmi.ssible. On putting 0=Jx 
we get 2 y*cot» 0 ; and on putting 0 = if^ we get - 2 y“cot» 0 * Hence 
the integral taken along AQTH is greater than that taken along 
APB, and the integral taken along AQPB 19 less than that taken 
along APB, when Q'O are sufficiently near to P on the ordinate of P 
(fig. 7). It follows tliat the ^ 

integral is neither a maximum ® 

nor a minimum. 

It has been proved by 
Weierstrass that the excess 
function cannot he one -signed 
if the function f of the para- 
metric method is a rational 
function of x and This 
result includes the above 
example, and the problem of 

the solid of least resistance, 

for which, as Legendre had 
seen, there can be no solu- 
tion if strong variations are admitted, 
the calculation of excess firictions, it may be noted tha’t the 
value of the excess function in the problem of the catenoid is 
zy sin*i(0- 0). 
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Fig. 7. 

As another example of 
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In general it is not necessary that a field of stationary curves 
should consist of curves which pass through a fixed point, Any 
family of stationary curves depending on a single para- 
meter may constitute a field. This remark is of im- 
portance in connexion with the adaptation of Weierstrass's 
results to the problem of variable limits. For the purpose 
of this adaptation A. Kneser(i90o) introduced the family 
of stationary curves which are cut transversely by an 
assigned curve. Within the field of these curves we can 
construct the transversals of the family ; that is to say, there 
is a finite area of the plane, through any point of which there passes 
one stationary curve of the field and one curve which cuts all the 
stationary curves of the field transversely. These curves provide a 
system of curvilinear co-ordinates, in terms of which the value of 
taken along any curve within the area, can be expresr,ed. The 
value of the integral is the same for all arcs of stationary curves of 
the field which are intercepted between any two assigned transversals. 

In the above discussion of tlic First Problem it has been assumed 
that the curve which yields an extremum is an arc of a single curve, 
winch must be a stationary curve. It is conceivable that tin* re- 
quired curve might be made up of a finite number of arcs of different 
stationary curves meeting each other at finite angles. It can be 
sho^iTi that such a broken curve cannot yield an extremum unless 
tioth the expressions and F-y'(9F/?/) are continuous 

at the corners. In the parametric method and 'rV/'i^v must 

be continuous at the corners. This result limits very considerably 
the possibility of .such discontinuous solutions, though it 
Diseonm exclude them. An example is alfordcd by the 

tiauoas pj*o|j)]eiii of the catenoid. The axis of x and any lines 
solutions, pj^fallel to the axis of y satisfy the jmncipal equation \ 
and the conditions here stated show that the only discontinuous 
solution of the problem is presented by the broken line ACDH 

(fig. 8). A broken line 
like AA'B'B is excluded. 
Discontinuous solutions 
have generally been sup- 
posed to be of special im- 
portance in cases where 
the required curve is re- 
stricted by the condition 
of not cnxssing the boun- 
dary of a certain limited 
area. In such cases part 
of tlic boundary may 
Problems of this kind w-tc 
1. Todhunter. In recemt 
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have to be taken as jiart of the curve. 

investigated in detail by J. Steiner and 

times the theory has been much extended liy ('. Carathcodory. 

In any problem of the calculus of variations the first stop is the 
formation of the principal equation or equations ; and the second 
step is the solution of the equation or equations, in accord- 
lixist* assigned terminal or boundary conditions. 

If this solution canuot be effected, the methods of the 
calculus fail to answer the que.slion of the existence or non- 
existence of a solution wdiich would yicUl a maximum or minimum 
of the integral under consideration. On the other hand, if the exist- 
ence of the extremum could be established independently, the 
existence of a solution of the principal equation, which would also 
satisfy the boundary conditions, would be proved. The most famous 
example of such an existence-theorem is Dirichlet's principle, 
according to which there exists a function V, which satisfies the 
equation 

'cx* W 

at all points within a closed surface S, and assumes a given volue 
at each point of S. The differential equation is the principal 
equation an.swering to the integral 


taken through the volume within the surface S. The theorem of 
the existence of V is of importance in all those branches of mathe- 
matical physics in which use is made of a potential function, satisfy- 
ing Laplace's equation ; and the two-dimensional form of the theorem 
is of fundamental importance in the theory of functions of a complex 
variable. It has been pro])Osed to estabUsli the existence of V by 
means of the argument that, since 1 cannot be negative, there must 
DMchm among the functions which have the prescribed 

' boundary values, some one which gives to I the smallest i 
orinclole value. This unsound argument was first exposed 

^ ’ by Weierstrass. He observed that precisely the same argu- 
ment would apply to the integral fx^y'^dx taken along a curve from 
the point (-i, a) to the point (i, 6). On the one hand, the principal 
wjuation answering to this integral can be solved, and it can be 
])roved that it cannot be satisfied by any function y at all points 
of the interval --x< x<!ify has different values at the end points. 
On the other hand, the integral can be made as small as we please 
by a suitable choice of y. Thus the argument fails to distinguish 
between a minimum and an inferior limit (see Function). In 
order to prove Dirichlet's principle it becomes necessary to devise 
a proof that, in the case of the integral I, there cannot be a limit 


of this kind. Tliis has been effected by Hilbert for the two-dimim. 
sional form of the problem. 

Biblioguaphy. — T he literature of the subject is very extensive, 
and only a few of the more important works can be cited bore. 
The earlier history can be gathered from M. Cantor's Geschtchts 
d. Math, Bde. 1-3 (Leipzig. 1 894-1901 )• I- Todhimter's HUtovy 
of the Calculus of Variations (London, 1861) gives an account 
of the various treatises and memoirs published between 1760 and 
i860. E. Pascal's Calcolo delle variazioni . . . (Milan, 1897; 
German translation, Leipzig, 1899) contains a brief but admirable 
historical summary of the pre-Weierstrassian theory with refer- 
ences to the literature. A general account of the subject, including 
Weierstrass's theory, is given by A. Kneser, Ency, d, math. Wiss, 
ii. A 8 ; and an account of various extensions of Weierstrass's 
theory and of Hilbert's work is given by E. Zermelo and H. Hahn, 
Ency. d. math. ii. A 8a (Leipzig, 1904). The following 

treatises may be mentioned : L. Euler, Methodus inveniendi 
lineas curvas maximi minimive proprietate gaudentes , . . 
(Lausanne and Geneva, 1744); J. H. Jellett, An Elementary Treatise 
on the Calculus of Variations (Dublin, T850); F, Moigno and L. 
Lindeltif, “ Lemons sur le calc, difl. t?t ini.," Calcul des variations (Paris, 
1861), t. iv. ; L. B. Caril, A Treatise on the Calculus of Variations 
(London, 1885). E. Pascal’s book cited above contains a brief 
systematic treatise on the simpler parts of the subject. A. Kneser, 
Lchrbuch d. V ariaiionsrcchnung (Brunswick, 1900); H. Hancock, 
Lectures on the Calculus of Variations (Cincinnati, 1904) ; and O. 
Bolza, Lectures on the Calculus of Variations (Chicago, I904)» 
accounts of Weierstrass's theory. Kneser has made various exten- 
sions of this theory. Boizn. gives an introduction to Hilbert's 
tlicories also. 'Phe following memoirs and monographs may be 
mentioned : J. L. Lagrange, “ ICssai sur une noiivelle m6thode pour 
ddfenniner les max, et les min. des formules inld‘grales ind^finics," 
Misc, Taur. (X760--62), t. ii., or (Euvres, i. i. (Paris, 1867) ; A. M. 
Legendre, “ Sui la manidre de distinguer les max. ties min. dans Ic 
calc, des var.," Mem. Paris Acad. (1786); C. G. J. Jacobi, '* Zur 
Thcoric <1. Variationsrcchnung . . . J. f. Math, (Crcllc), Bd. 
xvii. (1H37), or Werke, Hd. iv. (Berlin, 1886); M. Oslrogradsky, 
“ Mein, sur le calc, des var. des inUigralcs multiples," Mem. St 
Petersburg Acad. (1838); ]. Steiner, “ Einfache Beweise d. iso- 
pcrimetrischen Hauplsiltzc,^' J. f. Math. (Crelle), Bd. xviii. (1839) ; 
O. Hesse, " Ober d. Krilcrien d. Max, 11. Min. cl. cinfachen Integ- 
ralc,'- /. /. Math. (Crelle), Bd. liv. (1857); A. ClelmF, “ f her 
diejenigen Probleme d. Variationsrechnung welche nur cine un- 
abhiingige Variable enthalten," /. /. Math. (Crelle), Bd. Iv. (1858), 
ami other memoirs in this volume and in Bd. Ivi. (1859) ; A. Mayer, 
licitrdge z, Theorie d. Max. it, Min. einfachcr Intcgrale (Leipzig, 
i8()6), and " Kritcricii d. Max. u. Min. . . ," J. f. Math, ((tcUc), 
Bd. Ixix, (1868); 1. Todhunter, Researches in the Calc, of Var, 
(London, 1871); G. Sabinine, “ Sur , , , les max . . . des int6g- 
rales multiples," Bull, St Petersburg Acad, (1870), t. xv., and 
" Dcveloppements . . . pour ... la discussion de la variation 
seconde des int6grales . . . multiples," Bull, d, sciences math. 
(1878); G. Frobenius, " tJber adjungirte lineare Diffcrential- 
ausclriickc," J. /. Math. (Crelle), Bd. Ixxxv. (1878) ; G. Erdmann, 
" Zur Untcrsuchung cl. zweiten Variation einfacher Integral©," 
Zeitschr. Math. n. Phys. (1878), Bd. xxiii. ; P. Du Bois-Reymond, 
" Erliiutcrungen 2. d. Anfangsgriinden cl. Variationsrechnung," 
Math. Ann. (1879), Bel. xv. ; L. Scheeffer, "Max. 11, Min, d. eiri- 
iachen Int.," Maih. Ann. (188^), Bd. xxv., and " Cber d. Bedeutung 
<1. Begriffe Max . , . Math. Ann, (1886), Bd. xxvi. ; A. Hirsch, 
" tHier e. charakteristische Eigcnschaft d. Ditf.-Gleichungen d. 
Variatiornsrechnung,” Math, A nil. (1897), Bd. xlix. The following 
deal with Weierstrassian and other modern developments ; H. A. 
Schwarz, " Ober ©in die Flachen klcinsten Fliicheninhalts betreffen- 
des Problem d. Variationsrechnung," Festschrift on the occasion 
of Weierstrass's 70th birthday (1885), IVerhe, Bd. i. (Berlin, 1890) ; 
G. Kobb, " Sur les max. et les miii, des int. doubles," Acta Math. 
(1892-93), Bdc. xvi., xvii.; E. Zermelo, "Untersuchungen z, Varia- 
lionsrcchnung,"DiAA‘tr/£i/ion (Berlin, 1894); W. F. Osgood, "SulTicient 
Conditions in the Calc, of Var,," .4nhals of Math. (1901), vol. ii., 
also, " On the Existence of a Minimum . . . and " On a Funda- 
mental IVoperty of a Minimum . . . Amer, Math. Soc. Trans, 
(1901), vol. ii. ; D. Hilbert, "Math. Probleme," Gottingen Nnchr. 
U900), and " i’ber das Dirichlet’sche Prinzip," Gottingen Festsehr, 
(Berlin, 1901); G. A. Bliss. "Jacobi’s Criterion when both End 
I'omts are variable,” Math. (1903), Bd. Iviii, ; C, Carathcodory, 
" i/ber d. diskontinuirlichcn Losungen i. d. Variationsrechnung," 
Dissertation (Gottingen, 1904); and " Uber d. starken Max . . . 
Math, Ann. (1906). Bd. Ixii. (A. E. H. L.) 

VARICOSE VEINS (Lat. varix, a dilated vein)^ a condition of 
the veins which mostly ocairs in those parts of the blood- 
stream which are farthest from the heart and occupy a de- 
pendent position. Thus they are found in the legs and thighs ; 
in the lowest part of the bowel (piles ; see Haemorrhoids), and 
in the spermatic cord (varicocele). Any condition which hinders 
the return of blood from the veins is apt to cause their per- 
manent dilatation ; thus is explained the occurrence of varicose 
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veins in the leg from the wearing of a tight garter, and of piles 
as the result of the pressure of an ovarian tumour or of a pregnant 
uterus, or of disease of the liver. 

Sometimes the trouble is begun by a direct injury to the 
vein, which, by setting up an inflammation, weakens the coats 
of the vein, which then yield under the pressure of the blood- 
stream. In the case of varicocele, the dilatation of the veins 
is probably of developmental origin ; many other causes arc 
given, but not one of them appears satisfactory. Examina- 
tion of a varicose vein shows that it is increased in length as 
well as in capacity. In some parts of its course the vein has 
its coats much thickened, but at those places where there is 
most dilatation the walls are very thin. Veins thus affected 
give rise to pains and achings, and they arc, moreover, liable 
to attacks of inflammation which end in clotting of the blood 
(thrombosis). This is a dangerous condition, as a sudden or 
violent movement is apt to cause the detachment of a piece of 
the clot, which, carried up to the brain or the lung, may cause 
sudden death. Less serious results of varicose veins are swell- 
ing of the parts below (oedema), ulceration and abscess. 

As regards trcaLmcnt, the wearing of a welMilting clastic stocking 
will prov<? benclicial in the case of a moderate dilatation of the veins 
of the leg ; the individual must avoid long standing and fatigue. 
It is w(dl also to have the foot of the bed raised three or four incht^s, 
so that during the night the veins may be kept as empty as possible. 
If the case is more serious, the thinned veins threatening to give way, 
it will bo advisable, provided the dilatations art? fairly well localized, 
and the general condition of th« patient permits, to excise the 
diseased parts, tying the cut ends of the veins, and closing the 
surface wounds with fine sutures. Should a varicose vein be plugged 
with clot, it will be advisable to lie it high up where the coats 
are healthy, and to remove the lower part by dissection. This will 
render the person safe from the vtTy serious risk of a piece of the 
clot being carried to the heart, and wili also permanently rid him 
of his trouble. 1 1 may be said generally that any operative treatment 
for varicose vtsins in the lower extremity is best associated with the 
apTJlication of a ligature upon the large surface vein just before it 
enters the common femoral vein below the fold of the groin. This 
operation removes the risk of the downward pressure of bUmd in 
the veins whose dilatation has rcndcjred the valves useless. 

In the case of a varicose vein being opened by accident or disease, 
it is quite possible for the individual to bleed to death. The first-aid 
treatment for the serious haemorrhage should consist in laying the 
patient on the floor, raising the limb upon the scat of a chair, and 
fixing a pad over the open ve.s.sel by a handkerchief or bandage. 

Varicose veins of the spermatic cord {varicocule) of the h?ft side arc 
met with in adolescents. The dilatation i.s, in all probability, of 
developmental origin, making its appearance at puberty. It is, as 
a rule, of no .serious moment, and, unless present in an extreme 
degree, had best b(' treated merely by a suspension bandage. If, 
however, it is causing real phvsical distres.s, it may be treated by 
excision of an inch or two of the bunch of dilated veins. The 
presence of varicocele is apt to cause inconvenience or even dis- 
comfort to men living in India or the tropics, but the Englishman 
who intends spending his life in temperate climes will do well to 
ignore a varicocele. It will become less and less noticeable as lime 
goes on. (E. O.*) 

VARIOLITES (Lat. variola, smallpox), in petrology, a group of 
dark green basic igneous rocks which, especially on weathered 
surfaces, exhibit pale coloured spots that give them a pock- 
marked appearance. In some conditions these spots weather 
out prominently ; they arc grey, pale green, violet or yellowLsh, 
while the matrix of the rock is u.sually dark green. The vario- 
lites are related most closely to the basalts or diabases. They 
are nearly always much decomposed, and, since they are also 
fine-grained rocks, their original composition may be much 
obscured by secondary changes. The variolitic spots are 
rounded in outline and are often about a quarter of an inch in 
diameter, but may much exceed this size. They have a radiate 
structure and are sometimes, though not generally, zoned with 
concentric circles of different appearance and compo.sition. 
Many authors have compared them with the spherulites of the 
acid rocks (obsidians and rhyolites), and undoubtedly some 
kinds of variolite are merely glassy spherulitic varieties of basalt. 
The tachylyte selvages of the dolerite dikes of the west of 
Scotland, for example, often contain large brown spherulites 
which are easily visible in hand specimens. These spherulites 
consist of very thin divergent fibres, and their nature is often 
difficult to determine on account of the indefinitencss of the 


optical characters of minerals in this state. It .seems probable, 
however, that they arc mostly felspar embedded in dark brown 
glass. Small phenocrysts or skeleton crystals of olivine, augite 
and plagioclasc felspar may occur in these tachylytes. 

Other vaiiolit(.‘s aiv glassy or partly crystallint' facit's of ulivino- 
freo clolcrites, occurring as tiiin dikes or intrusions, or at the ni.nrgiiis 
of dolerite masses. In these the felspars arc well crystallized ns thin 
rods, with square or forked ends, radiating outwards from a centre. 
They are commonly oligoclasc, and .sometimes assume branching or 
frathery forms. Some authors would call thes<' " sphaero-eryslals " 
rather than spherulites; they are an intermecliato stage between the 
latter and the stellate groupings of felspar which occur frequently 
in igneous rocks. In the .same rocks augite spherulites occur also, 
but this mineral forms plumose growths, branching and curved, 
which s])road through the glassy base and do not interfere with the 
fclsjmr si)herulites. They liave much resemblance to the fiMthcry 
ice crystals which form’ on window-panes. Occasionally olivine- 
dolerites liave a coarsely sphenilitic .structure with long rods of 
plagioclase felspar converging to a point ; one example of tliese 
rocks from Skye contains variolites over three inches in diameter. 

Another group of variolitt's includes the most famous rock of this 
type, which comes from tin* Durance, in France. iVbhlcs of this were 
wcllknowntocollectorsfor a long time before they were traced to their 
source at Mont G(;n^vre. 'I'liey were proved to belong to adiabasic 
rock which shows we!l-mavki?d “ pillow-.structurc ” or " spheroidal 
jointing.” Each pillow has a marginal portion which is variolitic, but 
towards Ihoct'ntreof the block-shaped massc\s the strnciure becoim s 
coarse and groups of radiate felspars make their appearance. It is 
doubtful whether the variolite is an intru.siv(J rock or a lava flow. 
Many of thc.so pillow lavas (or spilites) occur in the Devonian rocks 
of Germany, and often they have vari(»litic facies which seem to 
belong to the same group as the rock of the Durance. 'J'heir spheni- 
Jites arc very often oligoclci.se felspar or decomposition produ(d.s 
after a hdspatliic mineral. In other cases they consist of chlorite 
or pale green amphibole, both of which may be .secondary after 
pyroxene. The ground mass is very fine grained and is filled with 
chlorite, epidot<‘, leuroxene, and other secondary minerals. 1'here 
is much reason to believe that it was originally in large measure 
vitreous but has siit’fered devi trifact ion. Somelinies little steam 
cavities occur and may serve as a nucleus from which the variolite 
has grown. 'I'he radiate structure of the varioles is often nearly 
obliterated in these much-dcTomposcd rocks, in fact it may never 
liave i)ccn very perfect. Variolites are found also in several parts 
of the Swis.s Alps ni Jalluga on Lake Oiu'ga, in Anglesey, the Llcyn 
district and I'i.shguafd in Wales, in Cornwall, and in mort* than one 
place in Ireland. 

Finally, there is a group of sjiotled rock.s formerly known to 
Fnmch petrogra pliers as the variolites du Drac from the locality in 
which they are found, but they have been proved to be nurrely 
vesicular, rotten diabases, witli steam cavities filled with white 
calcite and other secondary minerals. (J. S. F.) 

VARISCITE, a native hydrou.s aluminium phosphate, 
A1P04'2H20, named by A. lireithaupt, in 1837, in con.seqiicnce 
of its occurrence in the Saxon Voigtlancl (Variscia), It is a green 
mineral generally occurring as an incrustation or in nodules. 
A compact nodular variety was discovered about 1894 in Cedar 
Valley, near Old Camp Floyd, Utah, and was described by Dr 
G. F. Kunz as utahlitc. Its beautiful apple-green colour has 
led to its use, when cut and polished, as an ornamental stone. 
The term utahlite must be distinguished from utahite, the name 
given by A. Arzruni to a basic ferric sulphate, 3(FeO)uS04‘4Hj,0, 
from Utah. 

VARLEY, CORNELIUS (7781--] 873), English water-colour 
painter, a younger brother of John Varley (q.v.), wa,s born at 
Hackney, I.ondon, on the 2 ts 1 of November 1781. He was 
educated by his uncle, a philosophical instrument maker, 
and under him acquired a knowl(?dge of the natural sciences ; 
but about t8oo he joined his brother in a tour through Wales, 
and began the study of art. He was soon engaged in teaching 
drawing. From 1803 till 1859 he was an occasional exhibitor 
in the Royal Academy ; and he also contributed regularly to 
the displays of the Water-Colour Society, of whi(!h, in 1803, 
he was one of the founders, and of which he continued a member 
till 1821. His works consist mainly of carefully finished classical 
subjects, with architecture and figures. He published a series 
of etchings of “ Boats and other Craft on the River Thames,” 
and during his life as an artist he continued deeply interested 
in scientific pursuits. For his improvements in the camera 
lucida, the camera obscura and the microscope he received iho 
Isis gold medal of the Society of Arts ; and at the International 
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Exhibition of 1851 he gained a medal for his invention of 
the graphic telescope. He died at Hampstead on the 2nd of 
October 1873. 

VARLEY, JOHN (i778~i842), English water-colour painter, 
was born at Hackney, London, on the 17th of August 1778. 
His father, a man of scientific attainments and tutor in the 
family of Lord Stanhope, discouraged his leanings towards 
art, and placed him under a silversmith. But on fiis parent’s 
death Varley escaped from this uncongenial employment, and, 
after working with a portrait painter, engaged himself at the 
age of sixteen to an architectural draughtsman, who took him 
on a provincial tour to sketch the principal buildings in the towns 
they visited. His spare hours were employed in sketching from 
nature, and in the evenings he was permitted, like Turner and 
Girtin, to study in the house of Dr Munro. In 1798 he ex- 
hibited his first work, a “ View of Peterborough Cathedral,” 
in the Royal Academy. In 1799 he visited North WuIckS, and 
in its wild mountain scenery found the subjects best suited 
to his brush. lie returned to the same district in 1800, and again 
in j 8 o 2 , and the impressions then received powerfully in- 
fluenced the whole course of his art. In 1804 he became a 
foundation member of the Water-Colour Society, and con- 
tributed over forty works to its first exhibition. He had 
married in tlie previous year ; and, in order to provide for 
tlie wants of an increasing family, he was obliged to produce 
for the dealers much work of a slight and commonplace char- 
acter. He also taught drawing, and some of his pupils, such 
as John Linnell and William Hunt, afterwards became cele- 
brated. He was a firm believer in astrology, skilful in casting 
horoscopes j and some curious instances were related of the 
truth of his predictions. It was at his house that his friend 
William Blake sketched his celebrated “ Visionary Heads.” 
Varley died at London on the J7th of November 1842. 

Varley ‘s lanclscapt-'s arc graceful and solemn in feeling, and simple 
and broad in treatment, being worked with a full brush and i)ure 
tresh transparent lints, usually without any admixture of body- 
colour. I‘hough his works are Vathev mannered and conventional, 
they are well considered and excellent in composition. Some of his 
earlier water-colours, including his “ Views of the Thames,** wore 
paintc'd upon the s]>ot, and possess greater individuality than his 
later productions, wiiicli are mainly compositions of mountain and 
lake .scenery, produced without direct ren^ence to nature. Among 
his literary' works are Zodiacal Physiology (1828) ; Observations on 
Colour vnd Sketching from Nature (1830) ; A Practical Treatise on 
Perspective, and Principles of I.andscape Design for Young Artists, 

VARNA, a fortress, seaport, departmental capital and 
episcopal city of Bulgaria ; on the Bay of Varna, an inlet of 
the Black Sea, in 43'’ 12' N. and 27° 56' E. Pop. (1906) 37,155. 
Varna is built on the hilly north shore of the bay, overlooking 
the cstuar)' of the river Devna or Pravadi, which flows seaward 
tlirough a magnificent ^'allcy surrounded by mountains. It is 
the eastern terminus of the Varna-Rustchuk railway, opened 
in 1867, and is connected with all parts of the kingdom by 
branches of this line. The so-called ‘‘ Varna quadrilateral,” 
which has played an important part in Bulgarian military 
history, consists of the fortresses of Varna, Shumla, Rustchuk 
and Silistria {q-v.). Varna is the third city of the kingdom in 
population, ^ter Sofia and Philippopolis, and ranks with 
Burgas as one of the two principal seaports. Its deep and 
capacious bay is sheltered from northerly and north-easterly 
winds, and the construction of modern harbour works has 
greatly increased the facilities for trade. The principal exports 
are cattle and dairy produce, grain, lamb and goat skins, and 
cloth (shayak) ; the imports include coal, iron and machinery, 
textiles, petroleum and chemicals. In 1907 the port was 
entered by 869 ships of 926,449 tons, the largest number of 
vessels being Bulgarian and the greatest tonnage Austro- 
Hungarian. Wine is largely produced in the depmment, and 
in the city there are breweries, distilleries, tanneries and cloth 
factories ; cotton-spinning was introduced by a British firm. 
There is a large and commercially important colony of Greeks ; 
the Jew^, Turks and gipsies are also numerous. Much of the 
city has been constructed since 1878, and the barracks, post 
office, college for girls and National Bank are Imndsomc modem 


building. Near Varna is the summer palace of the king of 
Bulgaria. 

Varna has been identified with the ancient Milesian colony 
of Odessus on the coast of Moesia Inferior. It figures largely 
in the history of more recent times, and close by was fought 
in 1444 the Wtle in which Murad IL slew Wladislaus III. of 
Poland and Hungary, and routed his forces commanded by 
Hunyadi Janos. Varna was occupied in 1828 by the Russians, 
in 1854 by the allies, who here organized the invasion of the 
Crimea, and in 1877 by the Egyptian troops summoned to the de- 
fence of Turkey against the Russians. By the treaty of Berlin 
(1878) it was ceded to Bulgaria. It has long been the seat of 
a Greek metropolitan and since 1870 of a Bulgarian bishop. 

VARNHAGEN VON ENSE, KARL AUGUST (1785-1858), 
German biographer, was born at Diisseldorf on the 21st of 
February 1785. He studied medicine at Berlin, but devoted 
more attention to philosophy and literature, which he after- 
wards studied more thoroughly at Halle and Tubingen. He 
began his literary career in 1804 as joint-editor with Adclbiirt 
von Chamis.so (q,v,) of a Musenahmnach, In 1809 he joined 
the Austrian army, and was wounded at the battle of Wagram. 
Soon afterwards he accompanied his superior officer, Prince 
Bcntheim, to Paris, where he carried on his studies. In 1812 
he entered the Prus.siaii civil service at Berlin, but in the follow- 
ing year resumed his military career, this time as a captain in 
the Russian army. He accompanied Tcttenboni, as adjutant, 
to Hamburg and Paris, and his experiences were recorded in 
liis Geschiciile der Hamburger Ereignisse (London, 1813), and 
his Geschichie der Kriegszuge des Generals von. Tettenborn (1815). 
At Paris he entered the diplomatic service of Prussia, and in 
1814 acted under Hardenbcrg at the congress of Vienna. He 
also accompanied Hardenberg to Paris in 1815. He was 
resident minister for some time at Karlsruhe, but was recalled 
in 1819, after which, with the title of Geheimcr Legationsrat,” 
he lived chiefly at Berlin. He had no fixed official appointment, 
but was often employed in important political business. In 
1814 he married Rahel Antonie Fricderike, originally called 
Iwcvin, afterwards Robert, and si.ster of the poet, Ludwig 
Robert (1778-1832). She was bom in 1771 at Berlin, where 
she died in 1833. By birth she was a Jewess ; but before her 
marriage she made profession of Christianity. Although she 
never wrote anything for publication, she was a woman of 
remarkable intellectual qualities, and cxtTclscd a powerful 
influ(mce on many men of high ability. Her husband, who was 
devotedly attached to her, found in her symjiathy and en- 
couragement one of the chief sources of his inspiration as a 
writer. After her death he published a selection from her 
papers, and afterwards much of her correspondence was printed. 
Varnhagen von Ense never fully recovered from the shock 
caused by her death. He himself died suddenly in Berlin on 
the loth of October 1858. 

He made some reputation as an imaginative and critical writer, 
but be is famous chiefly as a biographer. He possessed a remark- 
able power of grouping facts so as to bring out their essential 
significance, and his style is distinguished for its strength, grace 
and purity. Among his principal works are Goethe in den Zeug^ 
nissen der Mitlebenden (1824) ; Biographische Denkmale (5 vols., 
1824-30; 3rd ed.. 1872) ; and biographies of General von Seydlitz 
(1834), Sopliia Charlotte, queen of l^ussia (1837). Field-Marshal 
Schwerin (1841), Field-Marshal Keith (1844), General Bulow 
von Dennewitz (1853). His Denkwurdigkeiten und vermischte 
Schriften appeared in 9 vols. in 1843-59, the two last volumes 
appearing after his death. His niece, Ludmilla Assing, between 
1800 and 1807, edited several volumes of his correspondence 
with eminent men, and his Tagcbilcher (14 vols., 1861-70). 
Blatter a us der preussischen Geschichie appeared in 5 vols. 
(1868-69) ; his corresfiondence with Rahel in 6 vols. (1874-75) ; 
and with Carlyle (1892). Hie selected writings appeared in 19 
vols. in 1871-76. There is also an extensive literature dealing 
with Rahel Varnhagen von Ense ; see especially her husband's 
Rahel, ein Buch des Andenkens (3 vols., 1834) ; Aus Rahels Herzens^ 
leben (1877) ; E. Schmidt-Weissenfels. Rahel und ihre Zeit (1857) ; 
Bnefwechsel zwischen Karoline von Humboldt, Rahel und Varnhagen 
von Ense (189O) ; O. Berdrow, Rahel Varnhagen (1900). 

VARNISH, a liquid consisting of a or resin dissolved 
in alcohol (spirit varnish) or an oil (oil varnish), which on 
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application to wooden and other surfaces improves their appear- 
ance and permanency (see Patnter-Work). 

VARROt MARCUS TERENTIUS (116-27 b.c.), Roman 
polymath and man of letters, was born at Reate in the Sabine 
country. Here he imbibed in his earlier ytiars a good measure 
of the hardy simplicity and strong seriousness which the later 
Romans attributed to the men of the early republic — charac- 
teristics which were supposed to linger in the Sabine land after 
they had fled from the rest of Italy. I'he chief teacher of 
Varro was L. Aclius Stilo, the first systematic student, critic 
and teacher of Latin philology and literature, and of the anti- 
quities of Rome and Italy. Varro also studied at Athens, 
especially under the philosopher Antiochus of Ascalon, whose 
aim it was to lead back the Academic school from the scepticism 
of Arcesilaus and Carneadcs to the tenets of the early Platonists, 
as he umierscood them. He was really a stoicizing Platonist ; 
and this has led to the error of supposing Varro to have \yeen a 
professed Stoic. The influence of Antiochus is clearly to be 
seen in many remains of Varro's writings. The political career 
of Varro seems to have been late and slow ; but he arrived at 
the praelorship, after having been tribune of the people, quaestor 
and curule aedilc. In politics and war he followed Pompey’s 
lead ; but it is probable that he was discontented with the 
course on which his leader entered w'hcn the first triumvirate 
was formed, and he may thus have lost his chance of rising to 
the consulate. He actually ridiculed the coalition in a work 
entitled the Three-Headed Monster (TpiKdpawoq in the Greek of 
Appian). He did not, however, refuse to join the commission 
of twenty by whom the great agrarian scheme of Caesar for the 
resettlement of Capua and Campania was carried into execution 
(59 B.C.). Despite the difference between them in politics, 
Varro and Caesar had literary tastes in common, and were 
friends in private life. Under Pompey Varro saw mucli active 
service ; he was attached to l^ompcy as pro-quaestor, probably 
during the war against Sertorius in Sfiain. We next find him, 
as leg^atc, in ccjmmand of a fleet which kept the seas between 
Delos and Sicily, while Pompey was suppressing the pirates, 
and he even won the “ naval crown,” a coveted reward of per- 
sonal prowess. A little later he was legate during the last 
Mithradatic war. Tn the conflict between C^aesar and the 
Pompeian party Varro was more than once actively engaged. 
In his Civil War (ii. 17-20) Caesar tells how Varro, when legate 
in Spain along with Afranius and Petreius, lost his two legions ! 
without striking a blow, because the whole region where he was 
quartered joined the enemy. Caesar curiously intimates that, 
though Varro did his best for Pompey from a sense of duty, his 
heart was really with the other leader. Nevertheless he pro- 
ceeded to Epirus before the battle of Pharsalia, and awaited the 
result at Dyrrachium in the company of (.!icero and Cato, Like 
Cicero, Varro received harsh treatment from Mark Antony 
after the Pompeian defeat. Some of his property was actually 
plundered, but restored at the bidding of Caesar, to whom Varro 
in gratitude immediately dedicated one of his mo.st important 
writings. The dictator employed the scholar in aiding him to 
collect and arrange great stores of Greek and Latin literature 
for the vast public library which he intended to found. We 
have glimpses of Varro at this time in the Letters of Cicero. 
He appears as harsh and severe, and a poor stylist. The 
formation of the second triumvirate again plunged Varro into 
danger. Antony took possession anew of the property he had 
been compelled to surrender, and inserted Varro^s name on 
the list of the proscribed. His friends, however, afforded him 
protection. He was able to make peace with the triumvirs, 
but sacrificed his property and much of his beloved library. 
He was permitted to spend in quiet study and in writing the 
last fifteen years of his life. He is said to have died (27 b.c.) 
almost pen in hand. 

Varro was not surpassed in the compass of his writings by any 
ancient, not even by any one of the later Greek philosophers, to 
some oif whom tradition ascribes a fabulous number of separate 
works. In a passage quoted by Gellius, Varro himself, wlicn over 
seventy years of age. estimated the number of *' books " he had 
written at 490 ; but “ book here means, not merely such a work 
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as was not subdivided into portions, but also a portion of a sub- 
divided work. For example, the Menippean Satires numbered 150, 
and are all counted separately in Varro 's estimate. Jerome made 
or copied a catalogue of Varrb’s works which lias come down to us 
in a mutilated form. From this and from other extant materials 
Kitsch! has set down the number of tlie distinct literary works at 
y.\ and the number of sepaiate “ books ” at about (>20. The later 
years of the author's life were therefore even more fruitful than 
the earlier. The complete catalogue mav be roughly arranged 
undttr three heads— (i) belles lettros, (2) history and antiquities, 
(.1) technical treatises on philosophy, law, granimar, mathematics, 
philology and other subjects. 

The first of these three classes no doubt mainly belonged to 
Varro's earlier life. In poetrx* he seems to have' atteinpicnl nothing 
that was vt^ry elaborate, mid little f)f a s('rious charaeter. His 
genius tended naturally in the direction of hurh'sqne and satire, 
hi belles lettres he showed himself tlirougluml, both in nuitler and 
form, the pupil and admirer of Lucilius, after whom he wrote satires. 
One potdical work probably consisted of short piece.s in the .stvli* 
of the more satirical poi'ins of (^itullus. If is doublJul whellier. 
as has ofhMi been supposed, Varro wrote a ]>hilosophital poem some- 
what in tlu‘ style of Lueri'tius ; if so. it should rather be classed with 
the prose technical treati.ses. One curious production was an essay 
in popular illustrated lileralur»*. which was almost uuicpie in ancient 
times. Its title was Imapnes, and it consisted ot 700 prose bio- 
, graphic's of Greek and Koman celebrities, witlj a metrical eto^ium 
for each, accoinpanit*d in each case* by a portrait. Ihit the lighter 
works of Varro havc^ perislied almost to the last line*, w'ith the ex- 
ception of numerous fragments of the Atniippron Satires. 'Fhe 
Menippus whom Vano imitatcal livc'd in the lirsl half of the ;^rd 
century m.o., and was born a Pho(*nician slave. He* became a 
(’ynic philosopher, and is a figure familiar to readc'V.s of Lucian. 
Heflouted life and all philosophic's but the* (’ynic in light compositions, 
partly in prose and imrtly in verse*, A careful study of the fragments 
does not justify Mommsen's glowing uccount. 'I'hat the rcmiains 
exhibit variety and fertility, that there are in thc*m numerous happv 
strokes of humour and satire, and many fc*licitous phra.s(\s anil 
dc'seriptions, is true, but the art is on the whole? he*avy, awkward 
and forced, and the style rudely archaic and untaste*ful. The Latin 
is frequently as rough and uncouth as that of Lucilius. No doubt: 
Varro contemned the Mellenizing innovations by which the hard 
and rude Latin of his youth was transformed into the ])oIi.shed 
literary language of the late republican and tJie Augustan age. The 
titles of the Menippean Satires are very eliver.se. Sometimes 
peTSonal names are ciiosem, and t hey range from the gods and demi- 
gods to the slaves, from Hercules to Marcipor, Fre?f|uentl>' a 
])opular proverb or catchword in (Jreek or Latin supplies the 
I designation: thus we have? as titles " I've got You " et) ; 

; " You don't Know what Kvening is to I {ring " (Nescis quid vesper 
serus vehat) ; " Know Thy.self ” trravrbr). Occasionally the 

heading indicatevs that the? writer is Hying at some social folly, as in 
" Old Men arc Children for the Second 1 'ime " (Ait vratffft ol yipovm) 
and in the " liachclor " (Caclehs). In many satires the? philosophers 
were* ])e)unded, as in the " Burial of Menippus " and ' Concerning 
the Sects” (Urpl aipe(r/u)r). Kach compo.sition .%*ems to have? 
bef’n a genuine m(?dle*y or tanr satura : any topic might 
be intTOduceel which struck the? author's fancy at the* moment. 
Tht!rc are many allusions to persons anel ervents of the day, but 
political bitterness seems to have? bc?en commonly avoi(le*(l. 'I he 
whole tone of the write*! is that of a laudator temporis ncti, who 
can but scofi at all that luis come into fashion in liis own day. 
From the numerous edtations in later authors it is cl(?ar that the 
Menippean Satires were the most jiopular of Varro's writings. 
Not very unlike the Menippean Satires wc?re the Litm Lof^istorici, 
or satirical and practical expositions, pewsibly in dialogue form, of 
some theme most commemly taken from philo.sophy on its ethical 
side. A few fragments in this style have? come down tei us and a 
number of titles. Thc.se? are twofold ; that is to say, a personal 
name is followed by words indicating the subject-matler, as Marius 
de Fortuna, from which the contents may easily be gu(.?8St!!d, and 
Sisenna de Historia, most likely a dialogue in which the old annal- 
ist of the name was the chief .s]x^aker, and diseourstxl of the principles 
on which history should Iw written. Among the lighter and more 
popular works may be mentioned twenty-two books of Orations 
(probably never spoken), some funeral euiogie's {Laudationes) , some 
** exhortations ” {Suasiones), conceivably of a peditical character, and 
an account of the author’s own life. 

The second section of Varro's work-s, those on history and anti- 
quities, form to the present day the basis on which a large part of 
our knowledge of the earlitT Roman history, and in particular of 
Roman constitutional hi.slory, ultimately re.^t.s. These writings 
were used as a ()uarr\' by the compilers and dilettanti of later 
times, such as Plinv, Plutarch, Gellius, Festus, Macrobius, and by 
Christian champion’s lik«? Tertullian, Arnobiu.s and Augustine, whb 
did not disdain to sock in heathen literature the means of defending 
their faith. Theiw men have saved for us a lew n?mains from the 
great wreck made by time. Judging from w'hat has been casually 
pr<»scrved, if any con.siderable portion of Varro's labours as anti- 
quarian and historian were to be now discovererl, scholars might 
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find themselves compelled to reconstruct the earlier history of the 
Roman republic from its very foundations. Varro's greatest 
predecessor in this field of inquiry, the man who turned over the 
virgin soil, was (?ato the Censor. His example, however, seems to 
have remained unfruitful till the time of varro's master, Lucius 
A('lius Stilo Praeconinus. From his age to the decay of Roman 
civilization there were never altogether wanting men devoted to the 
stud\' of their nation’s past ; but none ever pursued the task with the 
advantages of Vario's comprehensive learning, his indefatigable 
industry and his reverent yet discriminating regard for the men 
and the institutions of the earlier ages. The greatest work of this 
class was that on Antiquities, divided into forty-one books. Of these 
the first twenty-five were entitled the Antiquities of Hitman Things 
(Antiquitales Rerum Humanarum), while the remaining sixteen were 
designated the Antiauities of Things Divine (Aniiquitates Rerum 
Divinarum ) . The boolc was the fruit of Varro’s later years, in which he 
gathered together the material laboriously ama-ssed through the 
period of an ordinary lifetime. The second divi.sjon of the work was 
dedicated to Caesar as supreme pontili. The design was as far- 
reaching as that of the Natural History of Pliny. The general 
heads of the exposition in the .secular jiortion of the book were 
four — (i) "who the men arc who act {qui agani), (2) the places 
in which they act (wfi/), (;^) the times at which they act {quando), 
(4) the results of their action (^uid agant)." In the portion relating 
to divine affairs there were divisions parallel to these four, with a 
fifth, w'hich dealt with the gods in whose honour action in divine 
afiairs is taken. Our knowledge of this great book is to a large 
extent derived from the works of the early Christian writers, 
and es])ecially from Auguslintr’s De Crdtate Dei, These writers 
naturally quote in the main from the religious section. It is a 
great misfortune that no similar series of citations from the 
secular part of the A ntiquilates has come down to us. Most of the 
other historical and antiijuarian writings of Varro were special 
elaborations of topics which he could not treat with sufficient 
fulness and minuteness in the larg(T liook. The treatise on the 
Genealogy of the Roman People dealt mainly with the relation of 
Homan chronology to the chronology of Greece and the East. Dates 
were assigned even to mythological occurrences, because Varro be- 
lieved in the theory of Euhemenis, that all the beings worshipped 
as gods had once lived as men. To Varro’s researches are mainly 
due the traditional dates assigned to the era of the kings and to that 
of the early republic. Minor writings of the same class were the 
Dc Vita Populi Romani, apparently a kind of history of Roman 
civilization ; the De Familiis Trofanis, an account of the families 
who "came over" with Aeneas; the Aetia (Atna), an explanation 
of the origin of Roman customs, on which Plutarch drew largcdy in 
Ills Quaestiones Romanae ; a Trihuttm Liber, used by Festus ; and 
the constitutional handbook written for the instruction of Pompey 
when he became consul. Nor must the labour expended by Varro 
in the study of literary history be forgotten. His activity in this 
direction, as in others, took a wide range. Om* of his greatest 
achievements was to fix the canon of the genuine jfiays of Plautus. 
The " Varronian plays" were the tw’enty which have come down to 
us, along with one which has been lost. 

The third class of treatises, which we have called technical, was 
also numerous and very varied. Philosophy, grammar, the history 
and theory of language, rhetoric, law, arithmetic, astronomy\ 
geometry, mtmsuralion, agriculture, naval tactics, were all repre- 
sented. The only works of this kind which have come dowm to our 
days arc the De Lingua Latina (in part) and the De Re Rustica, 
The former originally comprised twenty-five Iwoks, three of which 
(the three succeeding the first) arc dedicated to a P, Septiniius who 
had served with the author in Spain, and the last twenty-one to 
Cicero, The whole work was divided into three main sections, the 
first dealing with the origin of Latin words, the second with their 
inflexions and other modifications, the third with syntax. The 
iKioks still prc.served. (somewhat imperfectly) are those from the 
fifth to the tenth inclusive. The Latin style is harsh, rugged and 
far from lucid. As Mommsen remarks, the clauses of the sentences 
are often arranged on the thread of the relative pronoun like 
thrushes on a string. The arrangement of the subject-matter, while 
pretending to much precision, is often far from logical. The fifth, 
sixth anil seventh books give Varro’s views on the etymology of 
Latin words. The principles he applies arc those which he had 
learned from the philosojihcrs of the Stoic school — Chrysippus, 
Antipater and others. The study of language as it existca in 
Varro’s day w^as thoroughly dominated by Stoic influences. Varro’s 
etymologies could be only a priori guesses, but he was well aware of 
their character, and very clearly states at the outset of the fifth 
book the hindrances that barred the way to sound knowledge. He 
was thoroughly alive to the importance of not arguing merely from 
the forms and meanings of words as they existed in his day, and 
was fully conscious that language and its mechanism should be 
studied historically. The books from the eighth to the tenth in- 
clusive arc devoted to the inflections of words and their other modi- 
fications, These Varro classes all under the head of "declinatio," 
which implies a swerving aside from a type. Thus Herculi from 
Hercules and manubria irom manus are equally regarded as examples 
of declinatio. Varro adopts a compromise between the tw'o opposing 


schools of grammarians, those who held that nature intended the 
declinationes of all words of the same class to proceed uniformly 
(which uniformity was called analogia) and those who deemed that 
nature aimed at irregularity (anomalia). The matter is treated with 
considerable confusion of thought. But the facts incidentally cited 
concerning old Latin, and the statements of what had been written 
and thought about language by Varro’s predecessors, are of extreme 
value to the student of Latin. The other extant prose work, the 
De Re Rustica, is in three books, each of whicli is in the form of a 
dialogue, the circumstances and in the main the interlocutors 
being different for each, The clraniatic introductions and a few 
of the interludes are bright and interesting, and the Latin style, 
though still awkward and unpolished, is far superior to that of the 
Dc Lingua Latina. 

Authorities. — The fragments of the different treatises have 
l)cen partially collected in many separate publications of recent date, 
The best editions of the De Lingua Latina are those by C. O. Mfiller 
and by L. Spengcl (rc-eclited by his son in 1885). The most recent 
and best recension of the De Re Rustica is that of Keil (Leipzig, 
1884). Of modern scholars Ritschl has deserved best of Varro, 
Several papers in his Opusctila treat of the nature of Varro’s works 
which have not come down to us. The work of CL Hoissier, Ktude sur 
la vie ct lesouvtages dc M. T. Varron (1861), though superficial, is 
still useful ; but a comprehensive w'ork on Varro, on the present 
level of .schol.'irship, is greatly needed. (J. S. R.) 

VARRO, PUBLIUS TERENTIUS, surnamed AiAcpus (c. 

B.C.), Latin poet, was born near the river Atax in Gallia 
Narbonensis, He was perhaps the first Roman born beyond 
the Alps who attained eminence in literature. He seems to 
have taken at first Ennius and Lucilius as his models, and wrote 
an epic, entitled Bellum Sequanicumy eulogizing the exploits 
of Caesar in Gaul and Britain, and also Satires, of which Horace 
(Satires, i, 10) speaks .slightingly. According to Jerome, Varro 
did not begin to .study Greek literature until his thirty-fifth 
year. The la,st ten years of his life were given up to the imita- 
tion of Greek poets of the Alexandrian school. Quintilian 
(Instit, X. 1, 87), who describes him as a “ translator,” speaks 
of him in qualified terms of praise. Although not vigorous 
enough to excel in the historical (‘pio or in the serious work of 
I he Roman saturoy Varro yet possessed in considerable measure 
the lighter gifts which we admire in Catullus. 

His chitrf ]K>cm of the later jicriod was the Argon aid or, closely 
modelled on the epic of Apollonius Rhodius. The age was prolific 
of epics, both historical and mythological, and that of Varro seems 
to have held a high rank among them. It is highly spoken of by 
Ovid (Am. i. 15, 21, A. . 4 . iii. 335, Trisiia, ii. 439) and Statius 
(Silvae, ii. 7, 77), and Propertius (ii. 34, 85) awards equal praise to 
his erotic elegies. Varro was also the author of a Cosmographia, 
or Chorographia, a geograjihical poem imitated from the Greek of 
Eratosthenes or of Alexander of Ephesus, surnamed Lychnus ; and 
of an Ephemcris, a hexameter poem on weather-signs after Aratus, 
from which Virgil has borrowed. Fragments in A. Riese’s edition 
of the fragments of the Mcnippean Satires of Varro of Reate ; see 
also monographs by F. Wiillner (1829) and R. Unger (1861), 

VARTHEMA (Barthema, Vertomannus, &c.), LUDOVICO 
DL of Bologna (fl. 1502-1510), Italian traveller and writer, 
lie wa.s perliaps a soldier before beginning his distant journeys, 
which he undertook apparently from a passion for adventure, 
novelty and the fame which (then especially) attended success- 
ful exploration. He left Europe near the end of 1502 ; early 
in 1503 he reached Alexandria and ascended the Nile to Cairo. 
From Egypt he sailed to Beirut and thence travelled to Tripoli, 
Aleppo and Damascus, where he managed to get himself 
enrolled, under the name of Yunas (Jonah), in the Mameluke 
garrison — doubtless after adopting Islam. From Damascus 
he made the pilgrimage to Mecca and Medina as one of the 
Mameluke escort of the Hajj caravan (April- June 1503) ; 
he describes the sacred cities of Islam and the chief pilgrim 
sites and ceremonies with remarkable accuracy, almost all his 
details being confirmed by later writers. With the view of 
reaching India, he embarked at Jidda, the port of Mecca, and 
sailed down the Red Sea and through the Straits of Bab-el- 
Mandeb to Aden, where he was arrested and imprisoned as a 
(Christian spy. He gained his liberty— after imprisonment both 
at Aden and Radaa— through the partiality of one of the 
sultanas of Yemen, made an extensive tour in south-west 
Arabia (visiting Sana, &c.), and took ship at Aden for the 
Persian Gulf and India. On the way he touched at 2^ila 
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and Berbera in Somaliland ; he then (early in 1504 ?) ran across 
to the Indian port of Diu in Gujarat, afterwards famous as 
a Portuguese fortress. From Diu he sailed up the Gulf of 
Cambay to Gogo, and thence turning back towards the Persian 
Gulf made Julfar (just within the entrance of the gulf), Muscat 
and Ormuz. From Ormuz he seems to have journe)'ed across 
Persia to Herat, returning thence south-west to Shiraz, where 
he entered into partnership with a Persian merchant, who 
accompanied him during nearly all his travels in South Asia. 
After an unsuccessful attempt to reach Samarkand, the two 
returned to Shiraz, came down to Ormuz, and took ship for 
India. From the mouth of the Indus Varthema coasted down 
the whole west coast of India, touching at Cambay and Chaul : 
at Goa, whence he made an excursion inland to liijapur ; at 
Cannanore, from which he again struck into the interior to visit 
Vijayanagar on the Tungabudra ; and at Calicut (1505?), 
where he stops to describe the society, manners and customs 
of Malabar, as well as the topography and trade of the city, 
the court and government of its sovereign (the Zamorin), its 
justice, religion, navigation and military organization. No- 
where do Varthema’s accuracy and observing power show 
themselves more strikingly. Passing on by the “ backwater of 
Cochin,^’ and calling at Kulam (Quilon), he rounded Cape 
Comorin, and passed over to Ceylon (1506 ?). Though his stay 
here was brief (at Colombo ?), he learnt a good deal about the 
island, from which he sailed to Pulicat, slightly north of Madras, 
then subject to Vijayanagar. Thence he crossed over to Ten- 
asserim in the Malay Peninsula, to Banghella, perhaps near 
Chittagong, at the head of the Bay of Bengal, and to Pegu, in 
the company of his Persian friend and of two Chinese Christians 
(Nestorians ?) whom he met at Banghella. After some suc'cess- 
ful trading with the king of Pegu, Varthema and his party sailed 
on to Malacca, crossed over to Pider (Pedir) in Sumatra, and 
thence proceeded to Bandan (Banda) and Monoch (one of the 
.Moluccas), the farthest eastward points reached by the Italian 
traveller. From the Moluccas he returned westward, touched 
at Borneo, and there chartered a vessel for Java, the “ largest 
of islands,” as his Christian companions reckoned it. He notes 
the use of compass and chart by the native captain on the 
transit from Bornei to Giava, and preserves a curious, more 
than half-mythical, reference to supposed Far Southern lands. 
From Java he crossed over to Malacca, where he and his Persian 
ally parted from the Chinese Christians ; from Malacca he 
returned to the ("oromandel coast, and from Negapatam (?) in 
Coromandel he voyaged back, round Cape Comorin, to Kulam 
and Calicut. Varthema was now anxious to resume Christianity 
and return to Europe ; after some time he succeeded in desert- 
ing to the Portuguese garrison at Cannanore (early in 1506 ?). 
He fought for the Portuguese in various engagements, and was 
knighted by the viceroy Francisco d’Alm(;ida, the navigator 
Tristan da Cunha being his ” sponsor.” For a year and a half he 
acted as Portuguese factor at Cochin, and on the 6th of December 
1507 (?) he finally left India for Europe l)y the Cape route. 
Sailing from Cannanore, Varthema apparently struck Africa 
about Malindi, and (probably) coasting by Mombasa and Kilwa 
arrived at Mozambique, where he notices the Portuguese fortress 
then building, and describes with his usual accuracy the negroes 
of the mainland. Beyond the Cape of Good Hope he encountered 
furious storms, but arrived safely in Lisbon after sighting St 
Helena and Ascension, and touching at the Azores. In Portugal 
the king received him cordially, kept him some days at court 
** to learn about India,” and confirmed the knighthood con- 
ferred by d'Almeida. His narrative finally brings him to Rome, 
where he takes leave of the reader. As Richard Burton says 
{Pilgrimage to 1855, voL ii. p. 352): “For correct- 

ness of observation and readiness of wit ” Varthema “ stands in 
the foremost rank of the old Oriental travellers.” In Arabia 
and in the Indian archipelago east of Java he is (for Europe 
and Christendom) a real discoverer. Even where passing over 
ground traversed by earlier European explorers, his keen intelli- 
gence frequentlyadds valuable original notes on peoples, manners, 
customs, laws, religions, products, trade, methods of war, &c. j 


Varthema’s work {Itinerario dc Ludouico de Varthema Bolognese 
. . . ) was first published in Italian at Rome in 1510 (ad instdtia de 
Lodouico de Henvkis da Corncto Vicetino), Other Italian editions 
appeared at Rome, 1517, at Venice, 151S, 1535, 1563, 1589, &c., pt 
^iilan, 1510, 15^.^ tSre. Latin translations appe.ired at Milan, 
1511 (by ArchanReiiis MadriRiiamis) ; and at Nuremberg, lOio 
(Frankfort, i()i i ) ; as well as in the Niwus Orhis of Simon Grynaeus 
(Basel, 1532). German versions came out at Augsburg, 1515 
(Strassburg. 151O); at Strassburg, by Michael Herr, in his New 
Writ, from Grynaeus, 1534; at Leijizig, by Hieronymus Megiserns, 
1610 (and 1615), tSre. A Spanish translation was issued at Seville, 
1320 (from the Latin), and a I'rcnch at Lyons, 1556. Dutch 
versions were printed at Antwerp, 1503 (iroin Gryuaeusj.at Utrecht, 
1015 (from the Leipzig German of ibio), and again at Utrecht, 1655. 
The first English translation was of i 57^'-T577 (in Richard F.deiVs 
History of Travayle) ; an extract frt)m \’‘arthema was inserted in 
Samuel Purchas's Pilgrimage (London, 1O23-1626); and in i86t 
appeared the Hakluyt Society edition by J. W. Jones and G. P. 

{Travels of I.tidovico di Varthema, l^nwiXow). (C. R. h.) 

VARUNA, in early Hindu mythology, the greatest, with 
Indra, of the gods of the Rig Veda. He is invoked with his 
double Mitra in some dozen hymns. As contrasted with Indra 
the war god, Varuna is the lord of the natural laws, the up- 
holder of the physical and moral order of the universe. His 
power is limitless, his anger at wrong-doing una.s.suageable, 
and he is omniscient. He makes the sunshine; the wind is 
his breath ; river valleys are hollowed out at liis command. 
Unlike Indra, Varuna has no myths related of him. In the 
later Vedic period he is specially connected with the nocturnal 
heavens. Ultimately in post-Vedic mytholog)' he becomes the 
Hindu Neptune. The earlier conception of Varuna is singularly 
similar to that of Ahuramazda of the Avesta. I’he name 
Varuna may be Indo-European, identifiable, some believe, 
with the Greek ovpavik (Uranus), and ultimately referable to a 
root var, “ to cover,” Varuna thus meaning “ the Encompasser.” 
Among Varuna’s aliases are Jalapati, ** Lord of Water,” and 
Amburaja, “ King of Water.” 

Sec A. A. Miicdonell, IVrf/V Mythology {StransbyiTg, 1807), 

VASA, or Nikoi.aistad, in the grand duchy of Finland, 
capital of the province of Vasa, on the east coast of the Gulf 
of Bothnia, 327 m. by rail north-west of Helsingfors. Pop. 
(1904) 18,028. It has two classical lyceums for boys and three 
for girls, a school of navigation, and a large number of primary 
schools. There is a shipyard and a considerable export trade. 
Vasa was founded on the coast of the Gulf of Bothnia in 1606, 
but after the great fire of 1852, as the sea had already receded 
for a consid(!rable distance, the town was r(?l)uilt nearer to 
the shore and received the official name of Nikolaistad. The 
population of the province (1904) was 295,187. 

VASARI, GIORGIO (1511-1571), Italian painter and architect, 
who.se main distinction, liowever, rests on his valuable history 
of Italian art, was born at Arezzo on the 30th of July 1511. 
At a very early age he became a pupil of Guglielino da Marsiglia, 
a very skilful painter of stained glass, to whom he was recom- 
mended by his own kinsman, the painter Luca Signorelli. At 
tlie age of sixteen he went to Florence, where he studied under 
Michelangelo and Andrea del Sarto, aidc^d 1 )>^ the patronage 
of the Medici princes. In 1529 he visited Rome and .studied 
the works of Raphael and others of his school. The paintings 
of Vasari were much admired by the rapidly degenerating 
taste of the i6th century ; but they possess the smallest amount 
of merit, being in the main feeble parodies of the pow(?rful 
works of Michelangelo. Vasari was largely employed in 
Florence, Rome, Naples, Arezzo and other places. Many of 
his pictures still exist, the most important being the wall and 
ceiling paintings in the great hall of the Palazzo Vecchio in 
Florence, and his frescoes on the cupola of the cathedral, which, 
however, were not completed at the time of his death. As 
an architect he was perhaps more successful: the loggia of 
the Uffizi by the Arno, and the long passage connecting it 
with the Pitti Palace, are his chief works. Unhappily he did 
much to injure the fine medieval churches of S Maria Novella 
and Santa Croce, from both of which he removed the original 
rood-screen and loft, and remodelled the retro-choir in the 
degraded taste of his time. Vasari enjoyed a very high repute 
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during his lifetime and amassed a considerable fortune. Ho 
built himself in 1547 a fine house in Arezzo, and spent much 
labour in decorating its walls and vaults with paintings. He 
was elected one of the municipal council or priori of his native 
town, and finally rose to the supreme office of gonfalonierc. 
He died at Florence on the 27th of June 1571. 

Personally Vasari was a man of upright character, free from 
vanity, and always ready to appreciate the works of others: 
in spite of the narrow and meretricious taste of his time, he 
expresses a warm admiration of the works of such men as 
Cimabuc and Giotto, which is very remarkable. As an art 
historian of his country he must always occupy the highest 
rank. His great work was first published in 1550, and after- 
wards partly rewritten and enlarged in 1568, bearing the title 
Delle Fife de^ piu ecceUenti pittori, sculiori^ ed architettm. 
It was dedicated to Cosimo de* Medici, and was printed at 
Florence by the Giunti ; it is a small quarto illustrated with 
many good woodcut portraits. This editio princeps of the 
complete work is usually bound in three volumes, and also 
contains a very valuable treatise on the technical methods 
employed in all branches of the arts, entitled Le Tre Arti del 
disegno y doe architettura, pittura, e scoltura. His biographies 
arc written in a very pleasant style, interspersed with amusing 
stories. With a few exceptions Vasari*s judgment is acute 
and unbiased. And though modern criticism — with all the 
new materials opened up by research — has done valuable work 
in upsetting a good many of his traditional accounts and 
attributions, the result is a tendency very often to under- 
estimate Vasari’s accuracy and to multiply h)T3othese.s of a 
rather .speculative character. The work in any case remains 
a classic, however it may be supplemented by the more oritirul 
research of modern days. 

Vasari gives a sketch of his own biography at the end of his Vite, 
anil adds iurtlicr details about himself and his family in his lives of 
Lazzaro Va.sari and Francesco Salvia ti. The best edition of Vasari’s 
works is that published at Florence by Milanusi (1878-1882), which 
embodies the valuable notes in the earlier edition by Le Monnier 
(1846) ; another, by Venturi, was begun in 1890. The Lives has 
been translated into French, German and English (by Mrs Foster, 
London, 1850). 

VASCULAR SYSTEM. I. Anatomy.— The circulatory or 
blood vascular apparatus consists of the central pump or heart, 
the arteries leading from it to the tissues, the capillaries, through 
the walls of which the blood can give and receive substance.s 
to and from the tissues of the whole body, and the veins, which 
return the blood to the heart. As an accessory to the venous 
system, the lymphatics, which open finally into the great vein.*;, 
help in returning some of the constituents of the blood. 
Separate articles are devoted to the heart, arteries, veins and 
lymphatic system, and it only remains here to deal with the 
capillaries. 

The blood capillaries form a close network of thin-walled 
tubules from of an inch in diameter, permeating, 

with a few exceptions, the whole of the body, and varying 
somewhat in the clo.seness of its meshwork in different parts. 
In the smallest capillaries, in which the arteries end and from 
which the veins begin, the wails are formed only of somewhat 
oval endothelial ccUs, each containing an oval nucleus and 
joined to its adjacent cells by a siTrated edge, in the inter- 
stices of which is a small amount of intercellular cement, easily 
demonstrated by staining the preparation with nitrate of 
silver. Here and there the cement substance is more plentiful, 
and these spots w^hen small are known as stigmata, when large 
as stomata. As the capillaries approach the arteries on the one 
hand and the veins on the other they blend and Ijecome larger, 
and a delicate connective tissue sheath outside the endothelium 
appears, so that the transition from the capillaries into the 
arterioles and venules is almost imperceptible ; indeed, the 
difference between a large artery or vein and a capillary, apart 
from size, is practically the amplification and differentiation 
of its connective tissue sheath. 

Embryology . — The first appearance of a vascular system is outside 
the body of the embryo in the w’all of the yolk sac, that is to say, in 
the mesoderm or the middle one of the three embryonic layers. 


The process is a very early one and in the chick is seen to begin at 
tlic end of the first day of incubation. The first occurrence is a 
ntitwork made up of solid cords of cells forming in certain places 
solid cell masses called the blood islands of Pander. The central 
cells of these islands divide by karyokincsis and gradually float 
away into the vessels which arc now being formed by fluid from the 
exterior, finding its way into the centre of the coll cords and pressing 
the peripheral cells flat to form the endothelial lining. These free 
cells from the blood islands are known as erythroblasts and arc the 
primitive corpuscles of the foetal blood. They have a largo reticular 
nucleus and at first are colourless though haemoglobin gradually 
develops within them and the blood becomes red (see Blood). 
The erythroblasts continue to multiply by karyokincsis in early 
foetal life, especially in the liver, spleen, bone marrow and lymphatic 
glands, though later on their formation only occurs in the red bone 
marrow. In most of the erythroblasts the nucleus soon becomes 
contracted, and the cell is then known a.s a normoblast, while ulti- 
mately the general view is that the nucleus disappears by extrusion 
from the cell and the non-nucleated red blood plates or erythrocytes 
remain. The leucocytes or white blood corpuscles appear later 
than the red, and are probably ioniicd from lymphoid tissue in 
various parts of the body. The blood vcs.scls thus formed in the 
so-called vascular area gradually travel along the vitelline stalk 
into the body of the embryo, and two vessels larger than the rest 
arc formed one on each side of the stalk. These are the vitelline 
veins, which, as they pass tow;.irds the caudal end of the embryo, 
become the two primitive aortac, and these fuse later on to form llie 
heart. After the inversion of the pericardial region and formation 
of the head fold (see CoKi.oM and Serous Membranes) the front of 
the developing heart becomes the back, and the vitelline veins now 
enter it from behind. It must be undcr.stood that mo.st of our 
knowledge of the early history of the blood vessels is derived from 
the study of lower mammals and birds, and that thisisbeinggradually 
checked by observations on human embryos and on those of other 
primates. It seems probable that in these mammals, owing to the 
small size of the yolk sac, the vessels of the embryo establish an 
early communication with those of the chorion before the vitelline 
veins arc formed (see Quain's Anatomy, vol. i., London, 1908). The 
later stages of the embryology of the vascular system are sketched 
in the articles on Heart, Arterie.s, Veins and Lymphatic System 
(q.v.). (F. G. P.) 

II . History of Discovery 

Galen, following Erasistratus {ob. 280 b.c.) and Aristotle, 
clearly distinguished arterie.s from veins, and was the first to 
overthrow the old theory of Erasistratus that the 
arteries contained air. According to him, the vein 
arose from the liver in two gre^at trunks, the vena porta and 
vena cava. The first was formed by the union of all the ab- 
domintil veins, which absorbed the chyle prepared in the 
stomach and intestines, and carried it to the liver, wlicre it 
was converted into blood. 'The vena cava arose in the liver, 
divided into two branches, one ascending through th(‘ dia- 
phragm to the heart, furni.shing the proper veins of this organ \ 
there it received the vena azygos, and entered the right ven- 
tricle, along with a large trunk from the lungs, evidently the 
pulmonary artery. The vena azygos was the superior vena 
cava, the great vein which carries the venous blood from the 
head and upper extremities into the right auricle. The 
descending branch of the great trunk supposed to originate 
in the liver was the inferior vena cava, below the junction of 
the hepatic vein. The arteries arose from the left side of the 
heart by two trunks, one having thin walls (the pulmonary 
veins), the other having thick walls (the aorta). The first was 
supposed to carry blood to the lunp, and the second to carry 
blood to the body. The heart consisted of two ventricles, com- 
municating by pores in the septum ; the lungs were parenchy- 
matous organs communicating with the heart by the pulmonary 
veins. The blood-making organ, the liver, lieparates from 
the blood subtle vapours, the natural spirits, which, carried 
to the heart, mix with the air introduced by respiration, and 
thus form the vital spirits ; these, in turn carried to the bram, 
are elaborated into animal spirits, which are distributed to 
all parts of the body by the- nerves.^ Such were the views of 
Galen, taught until early in the i6th century. 

Jacobus Berengarius of Carpi (ob. 1530) investigated the 
structure of the valves of the heart. Andreas Vesale or Vesalius 
(1514-1564) contributed largely to anatomical know- 
ledge, especially to the anatomy of the circulatory “ “** 
organs. He determined the position of the heart in the chest ; 

» See Burggraeve's Histoire de V anatomic (Paris, 1880). 
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he studied its structure, pointing out the fibrous rings at the 
bases of the ventricles ; he showed that its wall consists of 
layers of fibres connected with the fibrous rings ; and he de- 
scribed these layers as being of three kinds — straight or vertical, 
oblique, and circular or transverse. From the disposition of 
the fibres he reasoned as to the mechanism of the contraction 
and relaxation of the heart. He supposed that the relaxation, 
or diastole, was accounted for principally by the longitudinal 
fibres contracting so as to draw the apex towards the base, and 
thus cause the sides to bulge out ; whilst the contraction, or 
systole, was due to contraction of the transverse or oblique 
fibres. He showed that the pores of Galen, in the septum 
between the ventricles, did not exist, so that there could be 
no communication between the right and left sides of the 
heart, except by the pulmonary circulation. He also investi- 
gated minutely the internal structure of the heart, describing 
the valves, the columnae cameae and the musculi papillares. 
He described the mechanism of the valves with much accuracy. 
He had, however, no conception either of a systemic or of a pul- 
monary circulation. To him the heart was a reservoir from 
which the blood ebbed and flowed, and there were two kinds of 
blood, arterial and venous, having dillcrent circulations and 
serving different purposes in the body. Vesalius was not only 
a great anatomist : he was a great teacher ; and his pupils 
carried on the work in the spirit of their master. Prominent 
among them wus Gabriel Fallopius (1523-1562), who studied 
the anastomoses of the blood vessels, without the art of in- 
jection, which was invented by Frederick Ruysch (1638-1731) 
more than a century later. Another pupil was Columbus 
ColambuB Reald Columbo, ob. 1560), first a prosector 

0 am u«* anatomical rooms of Vesalius and afterwards 

his siK^cessor in the chair of anatomy in Padua ; his name has 
been mentioned as that of one who anticipated Harvey in the 
discovery of the rirc!ulation of the blood. A study of his 
writings clearly shows that he had no true knowledge of the 
circulation, hut only a glimpse of how the blood passed from 
the right to the left side of the heart. In his work there is 
evidently a sketch of the pulmonary circulation, although it is 
clear that he did not understand the mechanism of the valves, 
as Vesalius did. As regards the systemic circulation, there is 
the notion simply of an oscillation of the blood from the lieart 
to the body and from the body to the heart. Further, he up- 
holds the view of Galen, that all the veins originate in the 
liver ; and he even denies the muscular structure of the hcart.^ 
SBfVBUiM ^553 Michael Servetus (1511--1553), a pupil or 
junior fellow-student of Vesalius, in his Christianismi 
Restitutio^ described accurately the pulmonary circulation.* 
Servetus perceived the course of the circulation from the right 
to the left side of the heart through the lungs, and he also 
recognized that the change from venous into arterial blood took 
place in the lungs and not in the left ventricle. Not so much 
the recognition of the pulmonary circulation, as that had been 
made pre^dously by Columbus, but the discovery of the re- 
spiratory changes in the lungs constitutes Servetus’s claim to 
be a pioneer in physiological science. 

Andrea Cesalpino (1519-1603), a great naturalist of this 
period, also made imp()rtant contributions towards the dis- 
covery of the circulation, and in Italy he is regarded 
CBMifiJno. discoverer.* Cesalpino knew the pul- 

monary circulation. Further, he was the first to use the 

‘ An interesting account of the views of the precursors of Harvey 
will be found in Willis's edition of the Worbs of Harvey, published 
by the Sydenham Society. Compare also P. Flourens, Histoire de 
la decouverte de la circulation du san^ (Paris, 1854), and Professor 
R. Owen, Experimented Physiology , its Benefits to Mankind, with 
an Address on Unveiling the Statue of W, Harvey, at Folkestone, 6th 
August 

* See Willis, Servetus and Calvin (London, 1877). 

3 A learned and critical series ol articles by Sampson Gamgee in 
the Lancet, in 1876, gives an excellent account of the controversy as 
to whether Cesalpino or Harvey was the true discoverer of the 
circulation ; see also the Harveian oration for 1882 by George 
Johnston {Lancet, July 1882), and Professor G. M. Humphzy, Journ. 
Anat, and Phys., October 1882. 
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term “ circulation,” and he went far to demonstrate the 
.systemic circulation. He experimentally proved that, when 
a vein is tied, it fills below and not above the ligature. The 
following passiige from his Qiiaestiones Medicae (lib. v. cap. 4, 
fol. 125), quoted by Gamgee, shows his views ; — 

“ The lungs, thercioro, drawing the warm lUood from the right 
ventricle of the heart through a vein like an artorv, and returning 
it by anastomosis to the venal arlory (pulmonary vciti), whicli 
tends towards the h'ft ventricle of th<' Ix'arl. and air, being in the 
meantime transmitted through the chaniuds of the as]icTa arteria 
(trachea and bronchial tubes), which an^ extended near the venal 
artery, yet not communicating with the apt'rture us Galen Ihouglit, 
tempers with a touch only. I'liis circiilation of the blood (httic 
sanguinis ciretdationi) from the right ventricle' of the heart llirough 
the lungs into the left ventricle of the saim* exactly agrees with what 
appears from dissection. For there arc two receptacU's ending iti the 
light ventricle and two in tlie left. But of the two only one intro- 
mits ; the other lets out, the membranes (valves) being constituted 
accordingly/’ 

Still Cesalpino clung to the old idea of there being an 
efflux and reflux of blood to and from the heart, and he had 
confused notions as to the veins conveying nutritive matter, 
whilst the arteries carried the vital spirits to the tissues. He 
does not even appear to have thought of the heart as a con- 
tractive and propulsive organ, and attributed lh(‘ dilatation 
to ” an eflervescence of the spirit,” whilst the contraction— 
or, as he termed it, the ” collapse was due to the appro- 
priation by the heart of nutritive mailer. Whilst he imagined 
a communication between the termination of the arteries and 
the commencement of the veins, he does not appear to hove 
thought of a direct flow of blood from the one to the other. 
Thus he cannot be regarded as the true discoverer of the cir- 
culation of the blood. More recently Ercolani Ixas 
put forward claims on behalf of Carlo Ruini as being oovlry 
the true discoverer. Ruini publi.shed the first edition otetreu* 
of his anatomical writings in 1598, the year William 
Harvey entered at Padua as a medical student. This ® ‘ 

claim has been carefully invc.stigated by Gamgee, who has 
come to the conclusion that it cannot be maintained.* 

The anatomy of the heart was examined, described and 
figured by Bartolomeo Eustacheo (^. 1500-1574) and by Julius 
Caesar Aranzi or Arantius (c, 1530-1589), whose naane is asso- 
ciated with the fibro-cartilaginous thickenings on the free (;dge 
of the semilunar valves {corpora Aranlii), Hieronymus Fab- 
ricius of Acquapendente (1537 1619), the immediate predecessor 
and teacher of Harvey, made the important step of describing 
the valves in the veins ; but he thought they had a subsidiary 
office in connexion with the collateral circulation, supposing that 
they diverted the blood into branches near the valves ; thus 
he missed seeing the importance of the anatomical and experi- 
mental facts gathered by himself. At the time when Harvey 
arose the general notions as to the circulation may be briefly 
summed up as follow.s : the blood ebbed and flowed to and 
from the heart in the arteries and veins ; from the right side at 
lca.5t a portion of it passed to the left side through the vessels 
in the lungs, where it was mixed mih air ; and, lastly, there 
were two kinds of blood — the venous, formed originally in 
the liver, and thence passing to the Iicart, from which it w’ent 
out to the periphery by the veins and returned by those to 
the heart ; and the arterial, containing “ s})irits ” produced 
by the mixing of the blood and the air in tlie lungs — sent out 
from the heart to the body and returning to the heart by the 
same vessels. The pulmonary circulation was understood so 
far, but its relation to the systemic circulation was unknown. 
The action of the heart, also, as a propulsive organ was not 
recognized. It was not until 1628 that Harvey 
announced his views to the world by publishing his 
treatise De Motu Cordis et Sanguinis, His conclusions are 
given in the following celebrated passage : — 

" And now I may be allowed to give in brief iry tdfcw of the 
circulation of the blood, and to pro])Osc it for general adoption. 
Since all things, both argument and ocular demonstration, show 
tliat the blood pas-ses through the hings and heart by the auricles and 

* Gamgee, " Third Historical Fragment/' in Lancet^ 1876. 
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ventricles, and is sent for distribution to all parts of the body, where 
it makes its way into the veins and pores of the flesh, and then flows 
by the veins from the circumference on every side to the centre, 
from lesser to the greater veins, and is by them finally discharged 
into the vena cava and right auricle of the heart, and this in such a 
quantity, or in such a fiux and reflux, thither by the arteries, liithcr 
by the veins, as cannot possibly be supplied by the iiigestor, and is 
much greater than can be required for mere purposes of nutrition, 
it is absolutely necessary to conclude that the blood in the animal 
body is impelled in a circle, and is in a state of ceaseless motion, 
that this is the act or function which the heart performs by means of 
its ])ulse. and that it is the sole and only end of the motion and 
contraction of the heart ” (bk. x. ch. xiv. p. 08 ). 


Opposed by Caspar Hofmann of Nuremberg (1571-1623), 
Veslingius (Vesling) of Padua (1598-1649), and J, Riolanus 
the younger, this new theory was supported by Roger Drake, 
a young Englishman, who chose it for the subject of a graduation 
thesis at Leiden in 1637, by Werner Rolfinck of Jena (1599- 
1673), and especially by Descartes, and quickly gained the 
ascendant ; and its author had the satisfaction of seeing it 
confirmed by the discovery of the capillary circulation, and uni- 
CMpiiiBry versally adopted. The circulation in the capillaries 
cireuiM^ between the arteries and the veins was discovered by 
Marcellus Malpighi (1628-1694) of Bologna in 1661. 
He saw it first in the lungs and the mesentery of a frog, 
and the discovery was announced in the second of two letters, 
Epistola de PulmonibuSf addressed to Borclli, and dated 1661.^ 
Malpighi actually showed the capillary circulation to the aston- 
ished eyes of Harvey. Anthony van Leeuwenhoek (1632-1723) 
in 1673 repeated Malpighi’s observations, and studied the 
capillary circulation in a bat’s wing, the tail of a tadpole and 
the tail of a fish. William Molyntaix studied the circulation in 
the lungs of a water newt in 1683.* 

The idea that the same blood was propelled through the body 
in a circuit suggested that life might be sustained by renewing 
the blood in the event of some of it being lost. About 
Lower, a London physician (died 1691), .succeeded 
in transferring the blood of one animal directly from 
its 1 flood vessels into those of another animal. This was first 
done by passing a “ quill or a small crooked pipe of silver 
or brass ** from the carotid artery of one dog to the jugular vein 
of another.® This experiment was repeated and modified by 
Sir Edmund King (1629-1709), Thomas Coxe (1615-1685), 
(layant and Denys with such success as to warrant the opera- 
tion being performed on man, and accordingly it was carried 
out by Lower and King on the 23rd of November 1667, when 
blood from the arteries of a sheep was directly introduced into 
the veins of a man.^ It would appear that the operation had 
previously been performed with success in Paris. 

'fhe doctrine of the circulation being accepted, physiologists 
next directed their attention to the force of the heart, the 
Force of Pressure of the blood in the vessels, its velocity, 
been mad and the phenomena of the pulse wave. Giovanni 
velocity Alphonso Borclli (1608-1679) investigated the circula- 
ot blood, during the lifetime of Harvey. He early conceived 
the design of applying mathematical principles to the explana- 
tion of animal functions ; and, although he fell into 
* many errors, he must be regarded as the founder of 
animal mechanics. In his De Motu Animalium (1680-85) he 
stated his theorjr of the circulation in eighty propositions, 
and in prop. Ixxiii., founding on a supposed relation between 
the bulk and the strength of muscular fibre as found in the 
ventricles, erroneously concluded that the force of the heart 
was equal to the pressure of a weight of 180,000 tl). He also 
recognized and figured the spiral arrangement of fibres in the 
ventricles. The (juestion was further investigated by James 
Keill, a Scottish physician (1673-1719), who in his 
* * Account of Animal Secretion, the Quantity of Blood in 
the Human Body, and Muscular Motion (1708) attempted to 
estimatje file velocity of blood in the aorta, and gave it at 52 ft. 


‘ See ids Opera Omnia, vol. i. p. 328. 

‘Lowthorp, Abridgement of Trans, Roy, Soc., 5th cd. vol, iii. 
p. 2.P- 

■ ^ » Ibid. p. 231. ^ Ibid, p, 226. 


per minute. Then, allowing for the resistance of the vessels, 
he showed that the velocity diminishes towards the smaller 
vessels, and arrived at the amazing conclusion that in the 
smallest vessels it travels at the rate of | in. in 278 days, — a 
good example of the extravagant errors made by the mathe- 
matical physiologists of the period. Keill further described 
the hydraulic phenomena of the circulation in papers communi- 
cated to the Royal Society and collected in his Essays on Several 
Parts of the Animal Oeconomy (1717). In these essays, by 
estimating the quantity of blood thrown out of the heart by 
each contraction, and the diameter of the aortic orifice, he 
calculated the velocity of the blood. He stated (pp. 84, 87) 
that the blood sent into the aorta with each contraction would 
form a cylinder 8 in. (2 oz.) in length and be driven along 
with a velocit)' of 156 ft. per minute. Estimating then the 
resistances to be overcome in the vessels, he found the force of 
the heart to be “ little above 16 oz.,”— a remarkable difference 
from the computation of Borelli. Keill’s method was ingenious, 
and is of historical interest as being the first attempt to obtain 
quantitative results ; but it failed to obtain true results, because 
the data on which he based his calculations were inaccurate. 
These calculations attracted the attention not only of the 
anatomico-physiologists, such as Haller, but also of some of the 
physici.sts of the time, notably of Jurin and D. Bernoulli. Jurin 
(died 1750) gave the force of the left ventricle at 9 lb i 02., and 
that of the right ventricle at 6 lb 3 oz. He also stated with 
remarkable clearness, considering that he reasoned on the subject 
as a physicist, without depending on experimental data gathered 
by himself, the influence on the pulse induced by variations in the 
power of the heart or in the resistance to be overcome,^* The 
experimental investigation of tlie problem was supplied „ . 
by Stephen Hales (1677-1761), rector of Teddington in * 
Middlesex, who in 1708 devised the method of estimating the 
force of the heart by inserting a tube into a large artery and 
observing the height to wliich the blood was impelled into it. 
Hales is the true founder of the modern experimental method 
in physiology. He observed in a horse that the blood rose in 
the vertical tube, which he had connected with the crural artery, 
to the height of 8 ft. 3 in. perpendicular above the level of the 
left ventricle of the heart. But it did not attain its full height 
at once : it rushed up about half-way in an instant, and after- 
wards gradually at each pulse 12, 8, 6, 4, 2, and sometimes i in. 
When it was at its full height, it would rise and fall at and after 
each pulse 2, 3 or 4 in. ; and sometimes it would fall 12 or 14 in., 
and have there for a time the same vibrations up and down at 
and after each pulse as it had when it was at its full height, to 
which it would rise again after forty or fifty pulses.^’ He then 
estimated the capacity of the left ventricle by a method of 
employing waxen casts, and, after many such experiments and 
measurements in the horse, ox, sheep, fallow deer and dog, he 
calculated that the force of the left ventricle in man is about 
ecjual to that of a column of blood 7J fL high, weighing 51^ lb, or, 
in other words, that the pressure the left ventricle has to overcome 
is equal to the pressure of that weight. When wc contrast the 
enormous estimate of Borelli (180,000 lb) with the under-estimate 
of Keill (16 oz.), and when wc know that the estimate of Stephen 
Hales (1677-1761), as corroborated by recent investigations by 
means of elaborate scientific appliances, is very near the truth, 
wc recognize the far higher service rendered to science by careful 
and judicious experiment than by speculations, however in- 
genious. With the exception of some calculations by Dan 
Bernoulli (1700-1782) in 1748, tliere was no great contribution 
to hacmadynaniics till 1808, when two remarkable papers ap- 
peared from Thomas Young (1773-1829). In the first, 
entitled ** Hydraulic Investigations,” which appeared 
in the Phil Trans,, he investigated the friction and dis- 
charge of fluids running in pipes and the velocity of rivers, the 

• Jones, Abridgement of Phil. Trans. (3d ed., 1749). vol. v. p. 223. 
See also for an account of the criticisms of D. Bernoulli the cider and 
others, Haller's Elementa Pkysiologiae, vol. i. p. 448. 

* Hales, Statical Essays, containing HaemastaHcs, &c. (1733), vol. ii. 
P* I. 



VASCULAR SYSTEM 


resistance occasioned by flexures in pipes and rivers, the 
propagation of an impulse through an elastic tube, and 
some of the phenomena of pulsations. This paper was 
preparatory to the second, On the Functions of the Heart 
and Arteries/’ — the Crooniaii lecture for 1808 — in which he 
show'ed more clearly than had hitherto been done (i) that 
the blood pressure gradual!)' diminishes from the heart to 
the periphery ; (2) that th(?" velocity of the blood becomes 
less as it passes from the greater to the smaller vessels ; 
(3) that the resistance is chiefly in the smaller vessels, and 
that the elasticity of the coats of the great arteries comes 
into play in overcoming this resistance in the interval be- 
tween systoles ; and (4) that the contractile coats do not act 
as propulsive agents, but assist in regulating the distribution 
of blood.' 

The next epoch of physiological investigation is characterized 
by the introduction of instruments for accurate measurement, 
UMcot the graphic method of registering phenomena, 

now so largely used in science.- In 1825 appeared 
mentB, and Wilhelm Weber’s (1804-1891) Wellenlelire, 
and in 1838 Ernest Weber’s (1795-1878) Ad Notat, Ana^ 
tom. et Physiolog. i., both of wliich contLiin an exposition 
of E. H. VVeber’s schema of the circulation, a scheme which 
presents a true and consistent theory. In 1826 Jean Louis 
Marie Poiseuillc invented the haemadynamometer.*^ This 
was adapted with a marker to a recording cylindtr by Lud- 
wig in 1847, to form the instrument named by Alfred 
Volkinann (1801-1877) the kymograph. Volkmann devised 
llu? hacmadromometer for measuring the velocity of the blood 
in 1850 j for the same purpose Vierordt constructed the haema- 
tachomeler in 1858; Chauveau and Pierre Lortet (1792-1868) 
first used their haemadromograph in i860 ; and lastly, Ludwig 
and Dogiel obtained the best results as regards vehH’ity by the 
“ stream-clock ” in 1867. As regards the pulse, the first 
sphygmograph was constriuled by Karl Vierordt (1818-1884) 
in 1856 ; and litienne Marey’s form, of whii^h there are now 
many modifications, appeared in i860. In 1861 Jean (Chauveau 
(b. 1827) and Marcy obtained tracings of the variations of 
pressure in the heart cavities (.see below), by an experi* 
ment which is of great historical importance. During the past 
twenty-five years vast accumulations of facts have been made 
through the instruments of precision above alluded to, .so that 
the conditions of the circulation, as a problem in liydrodynamics, 
have been thoroughly investigated. Since 1845, when the 
brothers Weber discovered the inhibitory action of the vagus, 
and 1858, when Claude Bernard (1813-1878) formulated his 
researches showing the existence of a vaso-motor system of 
nerves, much knowledge has been acquired as to the relations 
of the nervous to the circulatory sy.stem. The Webers, John 
Reid (1816-1895), Claude Bernard and Carl Ludwig (1809-1849) 
may be regarded as masters in physiology equal in standing 
to those whose researches have been more especially alluded to 
in this historical sketch. The Webers took the first step towards 
recognizing the great principle of inhibitory action ; John Reid 
showed how to investigate the functions of nerves by his classical 
research on the eighth pair of cranial nerves ; Claude Bernard 
developed the fundamental conception of vaso-motor nerves ; 
and Ludwig showed how this conception, whilst it certainly 
made the hydraulic problems of the circulation infinitely more 
complicated than they were even to the scientific imagination 
of Thomas Young, accounted for some of the phenomena and 
indicated at all events the solidarity of the arrangements in 
the living being. Further, Ludwig and his pupils used the 
evidence supplied by some of the phenomena of the circulation 
to explain even more obscure phenomena of the nervous system, 
and they taught pharmacologists how to study in a scientific 
manner the physiological action of drugs. (J.G. M.) 

1 See Miscellaneous Works, cd. Peacock (2 vok-i., London, 

1855). 

■See Iilarey, La Mitkode graph, dans les sc. exper. (Paris. 
1878). 

• Magendie's Journal, vol. viii. p. 272. 


III. Physiology 

The unicellular animal immersed in water absorbs nutritive 
matter and oxygen, and excretes waste materials with its whole 
surface. Owing to the small mass of the protozoa 
the metabolic products can penetrate throughout the gBoarai 
whole. With the evolution of the multicellular organs pWawiplw 
of the metazoa and the division of physiological ^*'^’*®'**’ 
a circulatory mechanism became of immediate need. 

A double-layered animal like the tHaninon water polype Hydra 
can e.xist, it is true, without such a mechanism, hut communities 
of polypes, such as the sponges, form channels for the circulation 
of water. With the development of the three-layered animal 
the coelom or body cavity arose by the splitting of the mesoderm, 
and it was in this body cavity that the evolution of the cir- 
culatory system took place, an (‘volution which finally became 
perft'cted in the higher members of the metazoa into a (dosed 
vascular syst(‘m filled with red blood. The evolution of the 
red matter, haemoglobin, as a special carrier of oxygen was 
necessitated by the increasing mass and muscular activity 
of the higher animal, in ('oinparison with the size of the oxygen - 
absorl)ing surface- the gill or lung. 'ILe blood vascular system 
of the inxertebrata su(‘h as llii* AiThrojxnla and Insecta, is 
not generally a closed system, hut consists of a pulsatile heart 
wh(‘n(*(‘ pro<'t‘(‘d arteries which open into lacunar spa('(‘s forming 
part of the eochmi. 'i’he lacunae exist between the organs 
and tissiu‘s of tlie hod)', and the blood from these spaces is 
returned to a venous sinus whciuu! the h(.‘art draws its .supply 
through valved openings. 'Hie movements of the animal help 
to return the blood from the tissue spaces to the heart, while 
the heart l)y its rhythmic contraction drives the blood into th(^ 
artcri(rs. Somewhere in the course of this system ar(‘ j)laced 
the gills and renal organs, and it appears to be a matter of 
indifference whether the gills be plac'cd on the arterial or vencjus 
.side of thit syst(‘m, both arrangements being found in different 
types. In some types (mussel, earthworm), the whole blood 
passes through the renal organs at each circulation, in others 
(crayfisli) only parts. In the earthworm the vascular system 
is (dosed, the arteries and v(nns being connected by capillaries 
in place of lacunae. The movement of tissue juices may be 
maintained by physico-chemical fon t s alone', e,g, by the forces 
of osmosis and adsorption, as is .s(;en in the movements of sap 
in the vascular bundles of plants, in the streaming of protoplasm 
in the plant cell and in the marvellous rhythmic to-and-fro 
movements of tlu; richly granular juice contained in the v(‘ins 
of the spreading protoplasmic sheet of myxomycetes. Such 
agenci(.*s come into play in the lacunar or capillary part of the 
circulation of the metazoa and are assisted by the movements of 
the body wall and of tlie alimentary organs. The evolution 
of a special pumping organ, the heart, a.s,sociatcd with the 
aeration of the body fluids in the gills, led to the perfection 
of the efficient system of circulation which is found in the 
vertebrata. 

The blood is to be regarded as alive in as strict a sense as any 
other component of the living body. It is a tis.sue consisting 
of mobile elements — the blood corpuscles — and a plasma— 
a colloidal albuminous fluid whicli is analogous to the more 
solid intercellular material of other tis.sues. 'I'he primary 
sources of its elements are the blood-forming organs — the 
bone marrow, the haemolymph and lymphatic glands and 
other lympliatic tissue, and the spleen. It circulates as 
the middleman between the tissues, conveying from the ali- 
mentary canid the products of digestion — sugar, fat, amino- 
acids and salts ; oxygen from the lungs ; carbonic acid, 
urea and other waste products of the tissues to the lungs 
and kidneys; internal secretions from one organ to another; 
and acts not only as a carrier, but deals with the material 
remitted to it on the way. One other function of the blcod, 
a most important one, must not be omitted, that of defence 
against the invasion of bacteria and their toxins, and other 
parasites. 

The blood is contained in a continuous system of vessels ; 
arteries lead from the heart and divide into a multitude of 
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tapillary vessels^ and these lead into the veins which finally 
pass back to the heart. The heart is to be regarded as a 
^ double organ, each half consisting of an auricle and a 
eoun§ ventricle. The right half contains dark venous blood 
ottkeeir- which has been returned from the body and is sent to 
the lungs ; the left heart contains the bright o.xygenated 
which has been returned from the lungs and is 
distributed to the body. There are thus two circu- 
lations— the one pulmonary, from the right side of the heart to 
the pulmonary artery and thence to the capillaries of the lungs 
and to the left heart by the pulmonary veins- the other 
systemic^ from the left side of the heart, by the aorta, to the 
arteries and capillaries of the body tissues and organs, whence 
the blood returns by the veins to the right side of the heart. 

A schematic representation is given of the circulatory system 
in the accompanying diagram. The venous blood flows into 
the right auricle (RA) from the superior vena cava and the 
inferior vena cava. The right ventricle (RV) drives through 
the lungs the blood received from the riglit auricle. The 
right auriculo- ventricular valve, or tricuspid, and the pulmonary 
semilunar valve arc represented directing the flow of blood 
in this direction. From the pulmonary capillaries the blood 



Fig. I .—General Course 
of Circulation and 
some of the Principal 
Vessels. H', right 
ventricle ; H, left 
ventricle ; A, A, A, 
aorta ; h, part of 
left auricle ; P, pul- 
monary artery, going 
to lun^s ; P, pulmon- 
ary veins ; v, ascend- 
ing or lower vena 
cava; e, trachea or 
wind-pipe ; p, p\ 
bronchial tubc.s; 
a*, a, right and left 
carotid arteries; 
V, v', veins from root 
of neck (intonial 
jugular and sub- 
clavian), joining to 
form descending or 
upper vena cava ; 
i, hepatic axtery ; 
I, hepatic vein ; 1, 
superior mesenteric 
artery, going to mes- 
entery and bowels ; 
L, portal vein, going 
to liver; renal 
artery ; k, renal 
vein; V, inferior 
vena cava, splitting 
into the two iliac 
veins, v, v. 



Fig. 2 . — Scheme of the 
Circulation of the 
Blood in Man. stand- 
ing erect. The venous 
system is stippled. C, 
rigid cranial wall ; N, 
muscles and cutaneous 
wall of neck ; T, thoracic 
wall ; A, muscular and 
cutaneous wall of ab- 
domen ; D, diaphragm ; 
L, muscles and cutaneous 
wall of limbs ; P, peri- 
cardium ; AO, aorta ; 
S. V. C, I. V. C, venae 
cavae ; P.V, portal vein ; 
V, valves in veins of 
nock, or legs; RA, LA, 
right and left auricles ; 
RV, LV, right and left 
ventricles. 


returns by the pulmonary veins fPV) into the left auricle (LA), 
and so through the left auriculo-ventricular or mitral valve 


into the left ventricle (LV). By the left ventricle the blood 
is driven through the aortic semilunar valve, and is distributed 
to the systemic arteries, and so to the capillaries of the various 
organs and back to the veins. The muscular wall of the 
auricles and that of the right ventricle are much thinner than 
that of the left ventricle. This is so, because the energy 
required of llie left ventricle must exceed that of the right 
ventricle, inasmuch as the resistance in the systemic system 
exceeds that in the pulmonary circuit. 

The heart fills with venous blood during its expansion or 
diastolfy and forces the blood into the arteries during its con- 
traction or systole. The large arteries are of less capacity 
than the corresponding veins, and their walls are essentially 
extensile and clastic. The pulmonary arteries are especially 
extensile structures. The small arteries and arterioles are 
essentially muscular tubes and can vary considerably in 
diameter. The arterioles open into the capillaries, and these 
are so numerous that each organ may be regarded as a sponge 
full of blood. The skeletal muscles and the muscular walls 
of the viscera at each contraction express the blood within 
them, and materially influence the circulation. The whole 
muscular system, as well as the heart, must therefore be re- 
garded as a pump to the vascular system. The capillary wall 
is composed of a single layer of flattened cells, .separating the 
blood within from the tissues without. Through this layer, 
which is of extraordinary tenuity, there takes place an ex- 
change of material between the blood and the tissues, an 
cxcliangc which depends on the physico-chemical conditions 
which characterize the living state of the cells. The phenomena 
of adsorption and osmosis come into play here, but the condi- 
tions still await complete elucidation. The veins arc of larger 
calibre than the corresponding arteries, and have tough and 
inextensile walls. Their walls are muscular, and contract on 
local stimulation. The veins arc not, as a rule, distended 
with blood to their full potential capacity. The latter is so 
great that the whole blood of the body can collect within the 
veins. 

The heart and lungs are placed within the thoracic cavity 
fT), the floor of which is formed by the muscular diaphragm 
(D) ; the heart is itself enclosed in a tough inexten.silc bag, 
the pericardium (P), the function of which is to check over- 
dilatation of the heart. The pericardium bears to the muscular 
wall of the heart the same relation as the leather case of a 
football does to the bag within. In particular, it prevents 
over-distension of the heart during muscular efforts. 

The abdominal organs and blood vessels are encompassed 
by the muscular wall of the abdomen (A), and may be regarded 
as enclosed in a .sphere of mu.scle. Above is the dome of the 
diaphragm (T), and below the basin-like levator ani, closing 
the outlet of the pelvis ; in front arc the recti muscles, behind 
the quadrati lumborum and the spine ; while the oblique and 
transverse muscles complete the wall at either side. The 
brain is enclosed in a rigid and unyielding box of bone — the 
cfaniunij while the limbs are encompassed by the extensile 
and, in health, taut and elastic skin. 

The hearths energy is spent in maintaining a pressure of 
blood in the elastic arteries, and by the difference of pressure 
in the arteries and veins the blood is kept flowing through the 
capillaries into the veins. The moveiiients of the body and 
particularly of respiration help to return the blood from the 
capillaries and veins back to the heart, valves being set in 
the veins to direct the blood in this direction. The blood is a 
viscous fluid and its viscosity varies ; it is propelled by a 
heart which varies both in rate and energ>^ ; it circulates 
through a system of muscular and elastic arteries and veins, 
which varies in capacity and may alter in elasticity. The 
width of bed through which it flows varies greatly at different 
parts of the circuit, and the resistance offered to the moving 
blood is very much greater in the capillary-sized vessels than 
in the large arteries and veins. The blood continually varies, 
both in quantity and in quality, as it effects exchanges through 
the capillary walls with the tissues. The problems of the 
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circulation are thus far from simple. They resolve themselves 
mainly into a consideration of (i) the physiology of the heart; 



Fig» 3.— The Thoracic Viscera. In this diagram the lungs arc 
turned to the side, and the pericardium removed to di^lay the 
heart, a, upper, a*, lower lobe of loft limg ; h, upper, b\ middle, 
ft", lower lobe of right lung; c, trachea; d, arch of aorta; 
e, superior vena cava ; f, pulmonary artery ; g, left, and h, right 
auricle ; A, right, and /, left ventricle ; w, inferior vena cava ; 

descending aorta; 1, innominate artery; 2, right, and 4, left 
common carotid artery ; 3, right, and 5, left subclavian artery ; 
T), 6, right and loft innominate vein ; 7 and 0, loft and right intenial 
jugular veins; Sand 10, left and right subclavian veins; ti, 12, 
13, left pulmonary artery, bronchus and vein; 14. 15, id, right 
pulmonary bronchus, artery and vein; 17 and 18, left and right 
coronary arteries. 

(2) the physical characters -of the circuhition; (3) the control 
of the heart and vessels by the nervous system. 



Fi(>. 4. — Diagram of Cham<« 
bers of Heart and Large 
Vessels. 

A, Vena cava, superior. 

B, Vena cava, inferior. 

C, I’ulmonary artery. 

D, Aorta. 

E, Right auricle. 

F, Right ventricle. 

G, Left auricle, into which 

open the four pulmon- 
ary veins. 

H, Left ventricle. 

The arrows point the course 
of the blood. 


Fig. 5.— Showing the Attach- 
ments of the Heart, a, a, 
auricular base of ventricle ; 
c, c, aortic base of veil- 
tiiclcs ; d, d, arterial meso- 
cardium ; e, venous meso- 
cardium ; /, ascending aorta; 
g, pulmonary aorta; h, 
superior vena cava ; i, in- 
ferior vena cava, perforat- 
ing diaphragm and peri- 
cardium; I, m, n, structures 
at the root of the lung — 
bronchus, pulmonary ar- 
tery, and pulmonary veins ; 
0, vortex at apex ; p, pec- 
tinate musculature of right 
auricle; r, superficial mus- 
culature of right ventricle. 


The Action of the Heart, 

The permanent position and general arrangements of the heart 
arc described in a separate article, and it is only necessary here to 
allude to certain points of physiological importance. The substance 


of the heart is composed of a special kind of muscular tissue which 
must be regarded as a syncytium in wliicli no distinct and separate 
cells occur, a complex plexus of branching and anastomosing fibres, 
forming one functional whole. The fibres are nucleated, have a 
cross-stria tctl structure and arc surrounded by delicate connec- 
tive tissue sheaths. Tlie crovss-striatioas an? duo to the primitive 
fibrils which as in skcdctal muscle arc difforentiated into alternate 
doubly and singly refracting substances. These fibrils arc embedded 
in a granular nucleated sarco*')las:ii. lictwoeii tli > bundles of fibres 
arc thin layers of connective tissue containing closely spun networks 
of capillaries. 'I'ho muscle of the aiiriel;'s consists of a circular layer 
common to both and a deeper layer separate for each cViambcr. 
The auriciilo- ventricular ring consists of connective tissue surround- 
ing the auricnlo-ventricidar orifices and separating the auricular from 
the ventricular muscle with the exc(*ption of an important band, the 
atiricuh-vcntricular bundle. The superficijil fibres of the ventricles 
appear to have origin in the auriculo-v(‘ntricular ring, to wind about 
the heart spirally and to end in the tendons of the papillary muscles 
or pass up to the ring again on the inm*r surface? of the heart. I’ho 
middle layers consist of bundles of fibres ninning more or less 
circularly round the ventricles. 

The greater part of the heart lies free in the pc'ricardial sac. The 
pericardium is reflected from the wall of the sac on to the wall of the 
heart and attaches the 
lieart at the point where 
the venae cavae and 
aorta leave the sac. 

This part of the peri- 
cardium gives a fixation 
point to the auricles, 
for it is attached to the 
roots of the lungs and 
thereby to the thoracic 
wall, to the diaphragm 
and to the structures 
at the root of the neck. 

On opening the chest 
the normal fulcra for 
the movements of the 
auricles arc lost, and 
this renders it difficult 
to record the exact 
movements of the heart. 

The attached part of 
the heart is called the 
liase, and the venous 
j part of the ba.se is the 
beginning and the ar- 
terial part the end of 
the tube?, coiled on itself, 
from which in the em- 
bryo the heart develops. 

The longitudinal and 
circular muscle fibres of 
the ventricles are anta- 
l»onists. The circular 
fibres by th<;ir contrac- 
tion teiidlo ItMigthen the 
apex -base diameter, the 
longitiulinal fibres resist 
tills and the two to- 
gether wring the blood 
out of the heart. The 
apex is maintained as 
a fixed point by tlu.s antagonistic action, and thus tin? Iririgitudinal 
fibres arc cnabi<;<l to f.xpand the auricles by pulling down llie fioor 
of these chambers. This action is important, as it con tribute’s to the 
filling of the auricles simultaneously with the emjitying of the ven- 
tricles. Tracings of the jugular pulsti give evidence of such action. 

In the case of the auricles llic longitudinal musculi pectinati not 
only help Uic dicular fibres to expel llie blood, but draw u]) Uie base of 
the ventricle to meet its load of blood. Thus the base of the ventri- 
cular part (or floor of the auricles) is pulled up during auricular 
systole, and down during ventricular sy.stolc. I'hc posterior and 
upper Wders ol the left auricle lie against the unyielding structures 
of the posterior mediastinum, the pulmonary arteiy and bronchi, the 
floor and anterior part in contact with iiic ba.se of the ventricle and 
ascending aorta respectively. The latter parts alone ai’c free to 
move during systole. Thus the left ventricular base is drawn up 
and the aorta back on auricular systole (A. Keith). 

As regards the valves of the heart — (i) the tricuspid guards the right 
auriculo- ventricular opening, and consists of three flaps of fibrous 
tissue, covered, like all tiic internal surfaces of the heart, 
with the smootli shining membrane, the endocardium. 

The flaps arc continuous at their base, forming an annular 
membrane surrounding the opening. The bicuspid or mitral 
consistsof two cusp.s and guards theleft auriculo-vcntricular 
opening. The und< r surface and free edge of each cusp of these 



Fig. fi. — Cavities of the Right Side of the 
Heart, tf, HU])erior, and ft, inferior vena 
cava ; c, arch of aorta ; d, })ulmonary 
arb'iy : <?, right, and /, left auricular 
appeiKlage ; g, fossa ovails ; ft, Eustachian 
valve ; ft, month of coronary vein ; 
/, w, n, ciisjis of llie tricuspid valve ; 
0, 0, papillary muscles ; p, sr;milunar 
\\'ilve; (f, coqnis Arantii ; r, lunula. 
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muscles ; 
le 'inner surface of 


valves are attached by chordae tcndinac to two 
these are pillars of muscle which rise up from 
the ventricles* 

The edges of these valves wliich come into opposition .arc exceed- 
ingly thin and delicate, while the outer parts, which bear the full 
systolic pressure of the blood, arc tough. The cardiac muscle, by 
its contraction, limits the size of the auriculo- ventricular orifices and 
so maintains the competency of the valvc.s. It is the papillary 
muscles and chordae tendineae which pull down the diaphragm 
formed by the closed valves (the floor of the auricles), thus expanding 
the auricles and enabling the valvular as well as the muscular parts 
of the wall of the ventricles to approach together and wring out the 
blood. The thin, moist, hlm-likc edges of the valve.s of the heart 
come into perfect apx)osition and prevent all leakage, while the 
fibrous parts give strength and support. The ventricles arc never 
completely em])ticd, for some blood remains in contact with the 
auriculo-vcntricular valves up to the end of systole and ensures 


Left anterior cii.sp of 
pulmonary valve 


Ixifi posterior cusp 
of pulmoii;\ry valve 

Left posterior cusp 
of aortic valve--' 
Left coronary arlti y^,. 


Anterior cusp of 
mitral valve 


Posterior cusp of 
mitral valve 


Left ventricle 



34 mm. ; of each of the four pulmonary veins about 13-14 mm.; 
of the pulmonary artery, 28 mm, ; of the aorta, 32 mm. 

The physiologist or physician has many means at his disposal 
of examining the heart’s action. By palpation with the hand 
over the region of the heart, its stroke, the cardiac impulse, 
can be felt. By auscultation with the ear directly, or 
with use of the stetlioscope the sounds of the heart can 
be heard. By percussion tlie anatomical limits of the 
organ can be defined. The cardiac impulse can be re- . 
corded by tambour methods of registration, the heart 
sounds by means of the microphone and capillary electrometer, 
while the volume and movements of the heart can be studied with 
the help of the ROntgen rays. 

The impulse is caused by the sudden hardening of the muscular 
mass of the ventricles against the wall of the thorax. It is syn- 
chronous with the beginning of systole. The position 
at which the impulse is felt varies with changing posture 
of the body, as difterent parts of the 
thorax come in turn in contact witli ^ 
the ventricle. In the supine position it is 


Conus arteriosus 


Kif;ht anterior cusp of 
pulmonary valve 


usually to be felt in the fifth intercostal space 

... - .. ... ... «« . 


From Young and Robinson, Cunnitigham's Texf-StteU ef Anatomy, 

Fig. 7. — The Bases of the Ventricles of the Heart, showing the auriculo-ventricnlar, 
aortic and pulmonary orifices and their valves. 

their closure. Incompciency of the valves may arise when the right 
heart is greatly dilated. The aortic and pulmonar}' valves consist 
of three semilunar, pockcl-sliapcd cusps. A fibrou.s nodule is 
jilaccd centrally in tlic free edge of each cusp, whence num(‘rous 
tendinous fibres radiate to the attached borders of the cusp. Thv 
rest of the free edges which come into apposition arc thin and 
delicate. Opposite the cusps arc bulgings of the aortic walls — the 
sinuses of Valsalva. From the anterior one arises the right coronar>' 
artery and from the left ))osterior, the left coronary arter>% these 
vessels supply the substance of the heart with blood. Eddies formed 
in the sinuses during the period of systolic output bring the .semi- 
lunar valves into apposition, so that tliey close without noise or jar 
at the moment when the intraventricular becomes Ic.ss than the 
aortic pressure. 'I'he auriculo-ventricular valves are like^yise fioatiul 
up by eddies, and brought into apposition at the moment the intra- 
ventricular pressure surmounts that in the auricles. 

The heart in size is about equal to the closed fist of a man. The 
average weight of the heart in the new-born baby is about 24 grms.. 
in the adult 300 grms. The percentage which the lieart weight 
bears to the whole body weight is 076 in the new-born and 0.46 
in the adult. While the whole body increases in weight 21 -fold, 
the heart increases only j 2 74-fold (Vicrordt, Karl, 1818-1884). 

The average weight of the male and female heart is almost the same. 

The average volume of the whole heart is about 270 c.c. The 
capacity, estimated by filling the heart with wax, is for each auricle 

about loo-i 50 c.c.,aiul 
150-230 c.c! for each 
ventricle. There are 
considerable sources of 
error in such moasure- 
menis. The muscle 
of the left ventricle is 
about 1 .6 cm. in thick- 
ness, and of the right 
ventricle 0 5 cm. The 
left ventricle has twice 
the muscular mass of 
the right. The cir- 
cumference of the left 
auriculo-vcntricular 
orifice is about 14*0 

cm.; of the right, about 12-5 cm. ; of the aortic orifice. 8*o cm.; 
of the pulmonai^ orifice, 9-0 cm. The average diameter of the 
vena cava superior is about 23 mm. ; of the vena cava inferior, 



Fig. 8.- 


-Position of the Valves of the Heart 
in Systole and Diastole, 


3j inches from the miclsternal line. The chest 
wall is driven out by the systole only where the 
heart muscle touches it ; at other jilaces it is 
slightly drawn in. This indrawing is attributed 
to the expulsion of the blood out of the 
thorax by the left ventricle. The thorax is a 
closed cavity and the vacuum therein produced 
by systolic output into the arteries of the 
head, limbs and abdomen is filled by (i) the 
drawing of air into the lungs, (2) the drawing 
of venous blood into the great veins and right 
auricle, (3) the slight indrawing of the chest 
wall. The impulse is recorded by placing a 
small cup, or receiving tambour, over the .spot 
where it is most evident, and connecting the 
inside of the cup by a tube to a recording tam- 
bour. The cup can be closed by a rubber dam, 
or an air-tight junction can be effected by 
pressing it upon the skin. The stroke of the 
licart is transmitted as a wave of compression 
to the air within the system of tambours. 
The recording tambour is brought to write on 
a drum, moved by clockwork, and covered with 
a paper smoked with lamp-black. From the 
record .so obtained we can obtain information as to the time rela- 
tions of the heart-beat, but no accurate information as to its energy 
or amount of contraction. 


Right corenary artery 

Anterior cuttp of aortic 
valve 

Ri};ht posterior cusp of 
aortic valve 

Anterior (infundibular) 
cusp of tricuspid valve 

Right (iiiars'inal) cusp 
of tricuspid valve 

Posterior (septal) i;Usj» 
of tricuspid valve 


Right ventricle 



Frcnn Young and Robinson, Cunningham’s TexhUook of Anatomy, 

Fig. 9. — The Relation of the Heart to the Anterior Wall of the 
Thorax. 

I, II, in, IV, V, VI, tlie upper six costal cartilages. 

The movements of the heart consist of a series of contractions 
wliich succeed each other with a certain rhythm. The period of 
contraction is called the systole and that of relaxation 
the diastole. The two auricles contract and relax syn- 
chronously, and these movements are followed by the 
synchronous contraction and relaxation of the ventricles. 

Finally, there is a short period when the whole heart is in 
diastole. The whole series of movements is known as the cardiac 


maai$ of 

tbe 

haart. 
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cycle* Taking 75 as the average number of heart-beats per minute, 
each cardiac cycle will occupy *8 seconds. Of this period 
auricular systole occupies • 1 second 
auricular diastole occupies .7 ,, 

ventricular systole occupies 3 ,, 
ventricular diastole occupies *5 

In i86r Chauveau and Marey obtained direct records of the heart 
of a horse, and determined the sequence and duration of the events 
happening in the heart, and measured the endo-cardiac pressure 
by an instrument termed the cardiac sound. The sound— -a two- 
way tube — was pushed down the jugular vein until the orihee of 
one tube lay in the right ventricle and of the other in the right 
auricle. The tubes were connected with recording tambours wMch 
wrote on a moving drum covered with smoked paper. 

Another tambour was used to record the cartfiac impulse. The 
tracings so obtained (fig. 10) teach us the following facts; (i)Tlic 
auricular contraction is less sudden than the ventricular, and lasts 
only a very short time, as indicated by the line ah. The ventricle, 
on the other hand, contracts suddenly and forcibly and remains 
contracted a considerable time, as shown by the line c‘iV and by the 
fiat top to the curve which succeeds d* . (2) The auricular movement 
precedes the ventricular, and the latter coincides with the impulse 
of the apex against the wall of the chest. (3) The contraction of 
the auricle influences the pressure in the vcmtriele as shown by the 
small rise a'b\ and that of the ventricle influences the pressure 
in the auricle somewhat as show-n by the waves cd. Much labour 
has been spent in the contrivance of rapidly acting spring pressure 
gauges, freed as far as possible from inertia, in order to investigate 
more exactly the changes of intracardiac pressure, which were first 
described by Chauveau and Marey. As the intraventricular pressure 



Fig. 10. — Tracings from the Heart of a Horse, by Chauveau and 
Marey. The upper tracing is from the right auricle, tlic middle 
from the riglil ventricle, and the lowest from the apex of the 
lieart. The horizontal lines represent time, and tin? vertical 
amount of pressure. The vertical dotted lines mark coincident 
])oints in the tliroe movements. The breadth of one of the small 
squares represents one-tenth of a second. 

may rise 150 mm. of mercury in onc-tenth of a second, it is no easy 
inaiter to contrive an instrument which will respond as rapidly and 
yet yield an accurate result without overshooting the mark. The ' 
final result of a most careful inquiry is the confirmation in almost 
every point of Chauveau and Marcy’s pressure curves. Karl 
Hurthle’s differential manometer has proved to be an instrument 
of great value and precision. A double-bored tube cannula is intro- 
duced so that one tube reaches the right auricle and the other the 
right vcntriclo. In observations on the left side of tlie heart, one 
tube is placed in the left ventricle and the other in tlic aorta, and 
each of these tubes is brought into connexion witli a tambour. The 
two tambours are placed one on either side of the fulcrum of a 
lever. This lever works against a light spring, which in its turn 
sets in motion a wTiiing-style. The style records the pressure 
changes on a drum covered with smoked paper. By this means 
there can be recorded the exact moment at which the auricular 
pressure exceeds that in the ventricle, that is to say, the moment 
when the auriculo- ventricular valves open ; likewise the moment 
when the ventricular pressure becomes greater than that in the 
auricles, and the auriculo- ventricular valves shut. Similarly, there 
can be recorded the moment when the intraventricular pressure 
exceeds that in the aorta and the semilunar valves open, and the 
moment at which the diastole of the ventricle begins, when the 
aortic pressure becomes the greater, and the semilunar valves shut. 
The smoothness with whicli the heart works is shown by the fact 
that neither the opening nor the closing of the valves is marked by 
any peak or point on the pressure curves. 


preventing regurgitation of 
mammals is 


The absence of a mechanism for 
blood from the auricles of birds and mammals is remarkable, for 
in fishes, amphibia and reptiles this is cllcctcd by valves guarding 
the sino-auricular junction. In the warm-blooded vertebrata with 
the appearance of the diaphragm the sinus becomes merged into 
the right auricle, and the venous cistern formed by the .superior 
and inferior venae cavae, the imiominatc, iliac, hepatic and renal 
veins takes t he place of the sinus. 


•tatiug.yein 


pulmoii. Mil. 


rt.VQntrlela 


Six pairs ot valves prevent re- 
gurgitation irom this cistern, viz. 
those plae il in the common 
femoral, the sub-cUivian and 
jugular veins. Tin? cistern when 
filKHl holds some 400 c.c. of 
blood : in the liver there is some 
500 c.c. of blood, and this can 
be expressed into the cistern 
by abdominal pre.ssiiro; in the 
portal venous sy.stom, when dis- 
tended, another 5(x^ c.c. may be 
held, which can be expressed 
through the liver into the 
cistern. A large volume of 
blocHl is thus at the disi^osal 
of the heart for it to draw on 
tluring diastole. Respiration by 
the aspirating action of the 
thorax sucks this blood into the 
heart, while the inspiratory de- 
scent of the diaphragm squeezes 
the abdominal contents and 
forces blood from the liver and 
cistern into the heart. These 
forces lake the of the 

sinus and are far more eflicieiit. 

The intra-abtlominal pressure 
may be raised on bending or 
straining till it becomes equi- 
valent to the pressure of ji 
column of mercury 80-100 mm. 
high (Keith). Under such con- 
ditions the pericardium prevents 
the right side of the heart 
being over-distended with ven- 
ous blood. 

With these facts in view, we 
can now describe the coniph-te course of a cardiac cycle. We will 
.start at the moment when the blood i.s pouring from the venae 
cavae and pulmonary veins into llu' two auricles. The auricles are 
relaxed and th< ir cavities open into the ventricles by tlie funnel- 
shaped apertures formed by the <lependenl segments of the triciuspid 
and mitral valves, TIu* blood passes freely through these apertures 
into the ventricU's. The small ]>ositive pressure which is always 
present in the venous cistern (aidt^d by the respiratory forces) 



/bni.riiip; 


A. Keith, xn Journnl 0/ Anatomy and 

Physioh^y. 

Fk;. ] I. -'Diagram of the Venous 
CisttTii from which the Heart is 
hlU fl. The abdominal or infra- 
diaphragmatic part of the cis- 
tern is indicated in black ; the 
thoracic or su])ra- diiqflirag- 
matic is stippled. 



From Piseaxet oftht /Party hy Mackenzie, M.D., by i^rmizsion. 

Fig. 12. — Tracings of the Jugular Pulse Apex Beat, Carotid and 
Radial Pulses. The perpendicular lines represent the time of the 
following events: — i, the beginning of the auricular systole; 2, 
the beginning of ventricular systole; 3, the appearance cf the 
pulse in the carotid ; 4, the apjxrarance of the pulse in the radial ; 
5, the closing of the semilunar valves; 6, the opening of the 
tricuspid valves. 

is at ihi.s time filling the right heart, while the positive piessure 
in the pulmonary veins is filling the left heart. The auricular 
systole now takes place. The circular muscle bands compress 
the blood out of the auricles into the ventricles, while the longi- 
tudinal bands aid in this and pull up the base of the ventricles to 
meet the load of blood. As the contraction starts from the mouths 
of the venae cavae, and sweeps towards the ventricles, there can 
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occur but little regurgitation of blood into the venous cistern, but 
the cessation of flow into the? anriclej during its systole does produce 
a slight rise of jwessiire in tlu; cistern, as is sliowh by tracings taken 
from tlie jugular pulse. The function of the auricles is to rapidly 
complete the filling of the ventricles. 

The auriciilo-vciitricular valves are floated up and brought into 
apposition by ecldie.s set up in the blood which streams into the 
ventricles, and close without noise or jar at the moment when the 
intra-ventricular pressure exceeds in the least that in the auricles. 
The systole of the ventricles immediately following that of the auricles 
closes the auriculo-ventricular valves, and as the intra-venlricular 
pressure rises above that in the pulmonary artery and aorta re- 
spectively the semilunar valves open and the blood is ex|>elled ; 
these clastic vessels are in their turn expanded by the expulsive 
force of the heart so as to receive the blood. The papillary muscles, 
by contracting synchronously with the muscular ‘wall of the vent- 
ricles, pull down and flatten the donie-like diaphragm formed by the 
closed auriculo-ventricular valves, thus shortening the longitudinal 
diameter of the vcnlricle.s, while at the same time they enlarge 
the auricles and so help to fill these cavities. The outflow of blood 
from the ventricles is rapid at first. It becomes slower as the big 
arteries become distended and the pressure of blood rises within 
them, and ceases finally when the pressure becomes equal to that in 
the ventricles. As the outflow aiminishes the semilunar j>ockets 
are filled by eddies of blood, and their thin edges are brought nearer 
and neart?r, until finally tliey come into apposition. The closure is 

effected without jar or noise at 
the moment when the outflow 
ceases and the ventricles begin 
to expand. The heart, as a 
good pump should, works with 
the least possible jar. During 
the contraction of the ventricles 
blood has been ])Ouring from 
the veins into the auricles, and 
directly the ventricular systole 
ceases the auriculo-ventricular 
valves onon, and the blood be- 
gins to fill the expanding ven- 
tricular cavities. For a brief 
moment the ventricles remain 
dilated and at rest, then the 
auricles contract again, and the 
cycle of changes, once more, is 
repealed. During the first 
period of ventricidar systole — 
the period of rising tension — 
all the valves are closed and the 
ventricle is getting uj) pressure. 
This ])eriod lias Imh'u measured 
and is found to occiijiy •02^-' •04''. 
The second period is that of 
systolic output, and lasts about 
•2', that is, from the moment 
wlien tlie .semilunar valves oj)en 
to the moment wlion they close. 
The upstroke of the pulse curve 
taken in the aorta, or in the 
carotid artijry in man, can be 
taken as marking the moment 
when tin? .semilunar valves open, 
while llie dicrotic notch on the 
pulse curve marks their closure. 
Tlie second sound of the heart 
occurs immediately after their 
closure, and can bo used to mark 
the time of this event on the impulse curve. 

The intra-ventriculnr pressure curve may rise or full during the 
output period according to the state of the ptTiphend resistance. If 
the carotid pulse be recorded synchronously witli the impulse 
curve, the time relations can be (letcrmined for the human heart. 
The beginning of the upstroke of the impulse curve marks the 
beginning of systole, that of the pulse curve marks the opening of 
the semilunar valves, and the dicrotic notch, which ]irecedes the 
dicrotic wave, marks the closure of these valves and the end of the 
output. The first sound of the heart is synchronous wdth the 
upstroke of the impulse curve. The maximal systolic pressure 
exerted by the heart varies with the degree of diastolic filling and 
with the obstruction to outflow. The heart responds to the latter 
l)y a greater output of energy, and this it does with little loss in 
rapidity of action. The total fluid pressure to wdiich the wall of 
the heart is submitted rapidly increases as the radii of curvature 
become greater. Hence the greater energy required of a dilated 
heart, its tendency to hypertrophy and liability to fail. By its 
reserve power the heart may throw' out tlirec or even six times the 
volume of the normal output per minute, and may maintain its 
oui^ut when the aortic pressure is tviice its normal value. 

The maximal and minimal pressures have been accurately 
recorded in the heart by a manometer fitted with a valve arrang^ 
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Fhj. 13. — Diagrammatic repro- 
K ‘Illation of the Cardiac Cycle 
and of the Carotid and Jugidar 
Pulsiis in relation to standard 
movements. The scale of ab- 
scissae is I mm. to il(; sec. 
S.C. ^•semilunar valve closure; 
A. (). - auriculo - ventricular 
valves open. The broken Hik's 
iiuliwitc those portions of the 
respective curves ov-.t wliich 
there is (loul)t or controversy. 


so that cither only a rise or a fall of pressure is recorded. In the 
right ventricle of the dog the maximal pressures recorded equalled 
35-62 mm. of mercury, in the left ventricle 114-135 mm., in the 
auricles 2-20 mm. (Michael Jftger, 1795-1838). A negative pressure, 
of considerable amount but of very fleeting duration, sometimes 
occurs in the vun triclcs at the beginning of diastole. This is produced 
by the elastic rebound of the fleshy columns of the inner wail of the 
heart, which become pressed together as the blood is wrung out of 
the ventricular cavities. The entry of the first lew drops of blood 
from the auricles abolishes this negative pressure, and it has no 
important influence on the filling of the heart. 

when the ear is applied over the cardiac region of the chest, or 
a stethoscope is employed, two sounds arc heard, the first, heard 
, most intensely over the apex, is a duller and longer sound 
than the second, which is shorter and sharper and is heard . 

be.st over the base of the heart. The syllables lub, dupp 
express fairly well the characters of the two sounds, and ' ® ’ 
the accent is on lub when the stethoscope is over the apex, thus — 
lub-dupp — liil)-dupp— lub-dupp, and on the second sound when over 
the base, thus — lub-diipp — fub-dfipp— lub-dfipp. The sounds of 
the heart have been successfally recorded by means of the micro- 
phone. Hurthle inserted the microphone in the primary circuit of 
an K. Du Bois-Rcymoncl induction coil, and placed the nerve of a 
frog-muscle preparation in the secondary circuit. The muscle, 
being attached to a lever, recorded its contraction on a revolving 
drum at the moment when the sound of the heart reached the 
microphone and closed the primary circuit. A capillary electro- 
meter can be inserted in place of the frog-muscle indicator, and the 
movements of the electrometer photographed on a sensitised plate 
moved l)y clockwork (Willem Einthoven). Eacli sound gives rise 
• to a succession of vibrations of tJic mercury meni.scus of the capillnry 
electrometer. The first sound is formed of many component tones 
derived from the sudden tension, and consequent vibration, of the 
ventricular muscle, and of the auriculo-ventricular valves with 
their chordae tendineae. The first sound can be resolved by a trained 
musical ear into two tones, one deep and the other high. The 
deeper tone alone is heard on the c^ontractioii of the excised and 
blocxilesvS heart, while the higher lone is prcxluced by throwing the 
auriculo-ventricular valves into tension (John Berry Haycraft). 
In the cold-blooded animal, such as the turtle, the heart muscle 
does not become tense rapidly enough to produce a sound (Allen). 
Thi.s sound is not produced by fluid friction as the blood rushes 
through the arli'rial orifices, for the velocity of outflow is too small 
to produce in tlii.s way any noise. Nor is it produced by sudden 
optming of the semilunar valves, for these open quietly and without 
jar at tlic moment when the intra-ventricular pressure rises above 
that in the aorta. 

The second sound of the heart is produced by the tension of the 
semilunar valves in the aorta and pulmonary artery at the moment 
when the ventricles pass into diastole. Tlujvse valves close without 
any jar or shock so soon a.^ the arterial pressures rise to the slightest 
degree above that in the ventricles. In the next moment the 
ventricles dilate, and the valves, no longer sup]>orted on om* .side, 
become taut. The elastic vibrations of the walls of the distendctl 
arteries probably .share in the production of this sound. 

When the sounds and the impulse are recorded together the 
record shows that the first sound beginwS about o-oi sec. before the 
cardiagram marks the beginning of systole, and tor the first o-o6 sec. 
of its duration this sound iwS heard only over the apex. Over the 
base of the heart the first sound is heard just at the time when the 
semilunar valves ojien and the output l)egins. The first sound 
ceases before the ventricular contraction is over, for it is the 
sudden tension, not the continuance of contraction, that causes 
it. The beginning of the second sound marks the sudden tension of 
the semilunar valves which immediately follows their closure. 

For practical purposes it is important to bear in mind what U 
happening in the heart whilst one listens to its sounds. During the 
first sound we have (i) contraction of the ventricles, closure of the 
auriculo-ventricular valves and impulse of the apex against the 
chest; (2) rushing of the blood into the aortic and pulmonary artery, 
and filling of the auricles. With tbs second sound we have closure 
of the semilunar valves from the elastic recoil of the aorta and 
pulmonary" artery, relaxation of the ventricular W'alls, opening of the 
auriculo-ventricular valves so as to allow the passage of blood from 
auricle to ventricle, and diminished pressure of apex against chest 
wall. With the long pause there are (i) gradual refilling of the 
ventricle from the auricle, and (2) contraction of the auricle so as to 
entirely fill the ventricle. The sound of the tricuspid valve is lieax^ 
loudest at the junction of the lower right costal cartilages with the 
sternum, of the mitral over the apex boat, of the aortic semilunar 
valves in the direction of the aorta where it comes nearest to the 
surface at the second right costal cartilage, and of the valves of the 
pulmonary orifice over the third left costal cartilage, to the left and 
external to the margin of the sternum. The sounds arc changed in 
character by valvular lesion or muscular weakness of the heart, and 
afford important signs to the physician. Murmurs are produced 
by eddies setting some part of the membranous walls or valve flaps in 
vibration. 

If a stethoscope be placed over a large artery, a murmur will be 
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heard, caused by the blood rushing through the vessel narrowed by 
fhe pressure of the instrument. The fluid escapes into a wider 

© portion of tnc vessel beyond 

the point of pressure, and the 
sound is caused by the 

membranous wall of the vessel 
into vibration. Such a sound is 
heard over an aneurism. The 
placental bruit heard durmg 

K!nd?^sing from pressure on 

double blowing murmur niay 
be heard, the first being 

Bio. 14.— Scheme ol a CardUc Cycle, mura are prefaced by eddies 
The inner circle shows what events blood setting tlie mcm- 
occur in the heart, and the outer branous parts into vibration, 
the relation of the sounds and Occasuonally a murmur is 
sUcncca to these events. produced by tiie displacement 

of air in the bronchial vessels 
by the beat of the heart, and may simulate the murmur of aortic 
incompetence. By placing a stethoscope over the jugular vein on 
the right above the collar hone a murmur is lieard, the bruit de diable, 
particularly if the subject turn his head to the left. This is held to 
due to the vibration of the blood in the jugular vein rushing 
from the dilated to the contracted part. It is more marUe<l during 
auricular diastole and during inspiration. 

In the lower vertebrates, as the frog, the heart is directly nourished 
by the blood which fills the cavities in its sponge-Hke structure. In 
the warm-blooded vertebrates there is a special arrange- 
ment of coronary vessels. The two coronary arteries (right 
and left) originate at tlic root of the aorta from the sinuses 
of Valsalva. Their branches penetrate the muscular sub- 
stance and end in a rich plexus of capillaries. From these 
arise the radicles of the coronary veins which open into the right 
auricle by the coronary sinus and other small veins. These openings 
arc valvcd. The heart in contracting exerts a greater pressure than 
that of the coronary arteries, and so arrests the flow in thtjse during 
the height of systole, and squeezes the blood within the coronary capil- 
laries and veins on into the right auricle. On diastole the coronary 
system fills again . Sudden occlusion of any large part of the coronary 
arteries produces irregular and inco-ordinalc contractions, followed 
by death of the lieart. Gradual occlusion of the coronary artcric.s 
by degenerative changes in advanced life is one of the cau.ses of the 
distressing form of car<liac distre.ss known as angina pectoris. Tlic 
^ . work of the left ventricle is calculated by the fonnula 

where V* volume of blood in c.c. expelled 
per beat, P« mean pressure in aorta, mass of the blood 
expelled on systole, and u = the velocity imparted to it. 
The volume of the output has been determined directly by inserting 
the stromuhr in the ascending aorta (Robert Adolf 'J igerstedl), and 
indirectly by determining (j) how much oxygen is absorbed per 
minute, (2) the difference in the oxygen content of the arterial and 
venous Wood, (3) the number of heart beats. If 1000 c.c. of oxygen 
are absorbed from the air breathed in a minute, and the arterial 
blood contains 10 % more oxygen than the venous, it is clear that 
100 X 100 c.c. of blood must have passed through the lungs in that 
time, and if the heart beat loo times, the output for each beat 
would be 100 c.c. From the determinations made on animals the 


output is calculated for man to be 60-100 c.c. The velocity of 
the output can be calculated if the volume of the output is 
known, the duration of the period of output, and the diameter of 
the aorta. The pressure is measured with a manometer. Tlie 
velocity is much greater at the orifice than in the aorta, for 
the blood can flow from the aorta during the whole cardiac cycle, 
while the whole of it must escape through the orifice into the aorta 
during the period of output. The work spent on maintaining the 
velocity is not, however, more than ^ of the whole aiid is 
generally neglected in the calculation. The output is not greater 
than 6o-roo c.c. (3 oz.) (Tigerstedt, Nathan Zuntz), and the mean 
arterial pressure in a healthy man, determined by the sphygmometer, 
is not more than no mm. of mercury (L. Hill). The work of the 
right heart can be reckoned to be ) that of the left, for the pre.ssure 
in the pulmonpy artery docs not exceed 30 mm. The total work of 
the lieart during the day may be taken as equal to 20,000 kilogr.- 
metres, and this would be equivalent to 50 c^ories out of the total 
2500 calories which a man takes in as food. A labourer does about 
150,000 kilogm. -metres of external work a day. The work of the 
heart is increased two or three times ever during severe muscular 
labour. It has been estimated that the heart requires per diem, to 
mai n ta in its energy, an amount of solid food (water-free) equal 
to the weight of solids in the heart its^, f.s. about 60 grms. of 


sugar or proteid. 30 c.c. of blood must be circulated per minute 
through the coronaiy arteries of a dog to maintain the vigour of 
the heart. 

The use of oxygen per grm. of weight per minute is high for the 
heart. Thus for the whole body of tlie dog there was used 
•017 c.c. per grm, per min., for the heart *045 - -083, _ 
and for the active secretor>^ glands •o7-i*o (Barcroft . 

and Dixon). It has long been known that the heart 
frog or tortoise can be kept beating normally for hours 
after removal from the body, if it is provided withjv~® . 
an artificial circulation of blood or a suitable solution of " 
salts. Sydney Ringer worked out the necessary ingredients of this 
solution to be 

Sodium chloride 0-7 % 

Potassium 0*03 % 

Calcium 0*025 % 

The excised mammalian heart can bo kept beating in the sanu^ way 
provided the nutritive fluid is oxygenated and the heart k«?pt at 
body temperature. A solution containing one-third defibrinated 
blood and two-thirds Ringcr'.s salt solution is most suitable. A 
mammalian heart thus was restored to activity 7 days after death. 
The beat of the heart of a child was restored 20 hours after death 
from pneumonia. Tho excised heart of a cat was kept beating for 
4 days. Tlie heart of a monkey was re.stored after freezing the body 
of the animal. The nerves of tho (excised heart retain their action 
for some time if the nutritive fluid is immediately circulated through 
the coronary arteries. Thus the heart’s action can be conveniently 
studied when taken from the body of a mammal. 

The cause of the heart beat has naturally been one of the most 
continued objects of inquiry, and the point of view shifts with each 
advance of our experimental methods, and tho wider - 
extension of the inquiry throughout the animal world. 

H. Allen in 1757 was the first to announce that the activity : 
of the heart is not dependent on its connexion with the 
nervous system. The exci.sf?d heart, properly fed, con- 
tinue.s to beat. The heai*t of a dog continued to work effectively 
and the animal to keep in health for months after division of all the 
nerves passing to the lieart. The heart, it is true, is controlled and 
influenced constantly by tho nervous system — attuned to the general 
needs of the body-- but this control is not essential to life. The 
above dog, when exercised, became} fatigued <iuickly, owing to the 
lack of the nervous control of the heart. When in 1H48 Robert 
Kcmak discovered that groups of nerve cells arc contained in th<} 
heart of the ftog, the causation of the beat was attributed to the 
activity of these ganglia. 

Confirmation of this view was found in the experiment of II (}r- 
mann Stannius which demonstrates that the apex of the h(}art 
ceases to beat rhythmically if physiologically se^iarated from 
the rest of the heart by ligature or momentary application of a 
clamp. The sinus, on the other hand, which contains ganglion 
cells, continues it.s beat as before when sq>aratod. Further experi- 
memt has shown that the beat of the heart cannot be ascribed to 
the rhythmic activity of tho ganglion cells, which in the mammalian 
heart lie scattered in the base of the heart, in the neighbourhood 
of the venous otiening and in the aiiriculo-venti-icular groove. 
That this is so is shown by the fact that every .strip of liear muscle, 
whether frt}e of ganglion cell or nol, is cayiable of rhythmic activity 
under suitable condition.s (Walbfr (iaskcll, 1847- , Tlicodor 

Wilhelm Kngelmann, Alfred Wm. Porter). The inherent power 
of rhythmic contraction is most clearly .seen in the embryonic 
heart, for the jmlsation of the chick's heart became visible by t^jc 
24th to 48th hour of incubation, while the migration of the ganglion 
cells into the heart from the sympathetic .system does not take place 
until the sixth clay (His.). The heart muscle is pervaded oy a 
network of nerve fibrils, and the supporters of the neurogenic theory 
have had to fall back upon this network as the cause of the beat. 
The ** myogenic " theorists place the causation in the muscle itself. 

The pulsating *' umbrella " of the jelly-fish is formed of a network 
of nerve fibril and contractile elements, and tliis can be excited to 
contract by irritating any one of the sensory endings of the nervous 
network which arc situated on tho edge of the “umbrella.** In the 
manifestation of a " re fractory period ” the " umbrella ’* behaves 
like the heart. Against this view we may cite the experiment of 
Julius Bernstein (1839), who clamped off the apex of the frog's 
heart to destroy the physioU)gical continuity, kept the animal 
alive till the nerve network had dt?gcncratc*d and tnen found the 
apex could be mechanically excited to contract. Moreover, skele- 
tal muscle-fibres can be thrown into rhythmic contraction by the 
application of a suitable solution of salts (Wilhelm Biedcrmann, 
1854), and it is probable that heart muscle is excited to rhythmic 
activity by such means. At any rate the beat is profoundly 
afiected by varying slightly the nature and percentage of salts 
supplied in the nutritive fluid. Carlson has recorded experiments 
upon the heart of the horseshoe crab (Limulus'S which show that 
its beat at any rate depends on the integrity 01 the median nerve 
(and its ganglion cells) which runs down the heart. On the other 
hand, Ga.skell has shown that any small bridge of heart muscle 
left connectittg the auricle and ventricle of the tortoise heart will 
transmit the wave of contraction, while 11 the nerve passing from 
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sinus to ventricle be left, and the muscular connexions entirely 
severed, no wave passes. Jn contradistinction to cross-striated 
muscle, the structural unit of the heart is not also a functional 
unit, for the heart-cclLs are. from the earliest stage of development, 
Joined together by branches into networks and bands so as to 
form one functional whole, and hence excitation of any one part leads 
to the contraction of the whole. The first part to begin to functionate 
in the embryo is the venous end, and the waves of contraction 
passing thence spread over the develoj)ing ventricular .segment. 
The muscle-cells of the ventricles are thicker, less sarcoplasmic 
and more clearly striated than the auricular muscle, which is 
more embryonic in structure. The contraction lasts longer in the 
ventricular than in the auricular muscle, while the automatic 
rliythm not only persists longer in the auricles, but is of greater 
frequency, as is clearly seen when the cavities of tlic heart arc 
divided from each other. The venous orifices of the heart arc least 
sensitive to injury, beat longest after death, and are the first to 
recover after arrest. Owing to the more powerful automatism 
of the venous extremity, the contraction normally proceeds thence, 
and, passing as a peristaltic wave over the auricles and ventricles, 
finally reaches the arterial orifices. This peristaltic form of con- 
traction is invariable in all periods of development and in all hearts, 
both of invertebrate and vertcibrate animals. 'J'ho peristalsis may, 
with difiiculty, be artilicially reversed by the application of a 
powerful rhythmic stimulus to the ventricular end. Antiperistalsis 
does not, however, take place easily, bc^cause the comparatively slow 
excitatoiy proces.s in the ventricle has little effect on the auricular 
muscle. I'he latter, by initiating more rapid contraction-waves, 
over-dominates the former. The frequency of the whole heart is 
accelerated by warming the auricles, while the period of systole is 
alone shortened on warming the ventricles. 

The sequence in the beat of the three chambers of the heart is 
attributed by Gaskell to the delay that occurs in the excitatory 
wave passing through the muscular connexions in the sino-auricttlar 
and auric ulo- ventricular junctions, lie showed that .such delay 
could be imitated by moderately clamping a strip of heart muscle; 
the compressed part transmitted the wave less readily, so that the 
part above and below the clamp contracted in sequence. 

In the mammalian heart there has recently been discovered a 
remarkable remnant of primitive fibres persisting in the neighbour- 
hood of the venous orifices (representing the sinus). These fibres 
are in close connexion v;ilh the vagus and sympathetic nerves, and 

form the sino - auricular 
node of A. Keith and 
Martin Flack. If thi.s 
node is squeez ’d by a. 
clamp, it prevents ‘ the 
effect of excitation of 
the vagus reaching the 
heart. The auricle and 
ventricles of the mam- 
malian heart are connected 
tlirough the septum by 
a remarkable bundle of 
muscle fibres wdiich is 
believed to convey the ex- 
citatory wave from the 
one cavity to the other. 
Fig. 1 5. — The Right Auricle and Ventricle The root of this auriculo- 
of a Calf's Heart, exposed to show the ventricular buiullc lies in 
course and connexions of the auriculo- the right auricle, the main 
ventricular bundle, i, central cartil- part is buried in the inter- 
age exposed by dissection; 2, the ventricular septum; its 
main bundle ; 3, auricular fibres from branches and twigs are 
which the main bundle arises ; 4, distributed to all parts of 
right septal division; 5, moderator cithcrvcntriclc;thepapil- 
baiid ; 6, a cusp of the tricuspid valve ; lary muscles and fleshy 
7, posterior group of the musculi columns, in particular, 
papillaries ; 8, orifice of the coronary receive a direct supply, 
sinus ; 9, above orifice of the inferior The muscle fibres are of 
vena cava (10); ii, orifice of the a peculiar type, kno\^m 
superior vena cava; 12, septal wall as the colls of Pnr- 
of the right auricle; 13, appendix of kinje. By this bundle it 
the right auricle; 14, septal wall of is believed every part of 
the infundibulum; 15, beginning of the ventricle is brought 
the pulmonary artery; 16, apex of into synchronous con trac- 
the right ventricle. (Alter A. Keith, in tion. To its degeneration 
Journal of Anatomy and Physiology.) has been .ascribed certain 
• cases of disturbed cardiac 

rhythm, w’hen the ventricle no longer follows the sequence of auricle. 
The evidence of such degeneration is, at present, not convincing. 

The contraction of the heart, like that of other muscle, is accom- 
panied by an electrical change. The part in contraction is at 
different potential to the part at rest. Thus an electrical 
accompanies the wave of contraction. This has 
been studied by means of the capillary, or the string, 
electrometer (Sir John Scott Burdon - Sanderson and 
• Page, Einthoven, Gotch). The photographic records 
obtained with these instruments afford us a most beautiful 



method of recording the rhythm of normal and abnormal Jiearts 
in man, for they can be obtained by connecting the right hand and 
left foot of a patient with the instrument. Einthoven, by making 
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Fio. 16. — Electrical Changes of Heart. A, diphasic vaiiation of 
auricle ; R — ^V, diphasic variation of ventricle. R :=base nega- 
tive ; V =apcx negative to base. After auricular contraction the 
ventricular is delayed — an example of arhythmia. (Einthoven.) 
I'hc string galvanometer is the best method for elucidating dis- 
orders of cardiac rhythm. 

use of the telephone wires, recorded in his laboratory the electrical 
clmiiges of the hearts of patients seated in a hospital 2 m. away. 

The heart during the period of systole is refractive to artificial 
excitation, but its .susceptibility returns with diastole. The force 
and amplitude of any cardiac contraction depend on the previous 
activity of the heart and on such physical conditions as the degree 
of diastolic filling, the re.sistance to systolic outflow, temperature, 
&c., but arc independent of the strength of the artificial stimulus 
so long as the latter is efTicicnt. Owing to the refractory period, 
the .slow rate of contraction and the independence of the amplitude 
of contraction on the strength of stimulus, the heart under ordinary 
conditions cannot be thrown, by rapidly repeated excitation, into 
a complete slate of tetanic spasm. The refractory period can be 
shortened by heat (40" C.), or by calcium and sodium salts until 
tetanus is obtainuhlc. The cardiac muscle is rich in .sarcoplasm, 
and on tliis deptmds its power of slow, sustained contraction. The 
heart-muscle, besides rhythmically contracting, pos.st‘sses “ tone,*' 
and this lone varies with the conditions of metabolism, temperature, 
«S:c. Chloroform, for example, produces a soft dilated, strychnine, 
adrenalin or ammonia a tonically contracted heart. The niarn- 
m.'ilian heart ceases to beat at temperatures below 7“ C. and above 
44® C., .and pa.sscs into “ heat rigor'* at 45® C. 

The Cardiac Nerves. — In 1845 the brothers Weber made the 
astonishing discovery that the vagus nerve, when excited, slowed or 
even arrested the action of the heart. 

This was the first proof of the ex- 
istence of inhibitory nerves. The 
cardiac inhibitory nerves have since 
been found in all classes of verlc- 
brates and in many invertebrates. 

Some years later v. Beyeld (1862) 
and Moses and Il'ya Cyon (1843- 
) discovered the existence of 
nerve fibres which, 'when excited, 
augmented and accelerated the beat 
of the heart. These nerves arise 
from 1-5 thoracic anterior siiinal 
nerve roots and have their ‘ cell 
stations *’ in the first tlioracic and 
inferior cervical ganglia, whence they 
pass to the heart partly in company 
'with the cardiac branches of the 
v.agus, .and partly as s(?parate twigs. 

The vagus cardiac fibres arise by the 
middle of the lowermost group of 
vagus root.s, and have their cell- 
station.s in the ganglion cells of the 
heart. These ganglion cells lie 
chiefly in the sub-})ericarilial tissue 
in the posterior w’all of the auricles 
between and around the orifices of Flo. 
the venae cavae .and pulmonary 
veins and between the aorta ancl 
pulmonary .artery. The minute 
structure of the.se ganglia and the 
terminations of the nerves have been 
studied particularly by Dogicl. The 
inhibitory fibres arise* from a centre 
in the spinal bulb which is in tonic 
action and constantly bridles the 
heart's action. When the vagi are 
divided the frequency of the heart 
increases and the blood pres.sure rises. The vagus centre is refiexly 
excited by the inhalation of chloroform, ammonia or other vapour 
irritant to the air passages, also by the want of oxygen in the blood 
in asphyxia. It may be excited by irritation of the abdominal 
nerves, e.g. a blow on the abdomen, and by increased pressure 
in the cerebral vessels. The acceleratory and augmenting fibres 



17. — The origins of 
pncumogastric and vaso- 
motor systems are in 
medulla, that of the sym- 
pathetic in upper portion 
of cord. The airo'ws in- 
dicate direction of nerve 
currents. In the heart R 
represents a reflex centre, 
I an inliibitory centre and 
A an accelerating centre. 
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likewise have their centre in the spinal bulb, and are in tonic action, 
antagonizing more or less the action of the vagal centre. The 

vagus nerve works 
directly on the cardiac 
muscle, and produces 
some change (signalized 
by a positive variation 
in the electrical state of 
the heart) which results 
in a depression of the 
excitability, the con- 
ductivity, the force and 
the frequency of the 
heart. After the vagal 
arrest the heart beats 
more forcibly, owing, 
it is thought, to the 
greater accumulation of 
contractile material dur- 
ing the period of rest. 
The converse of all these 
effects occurs on stimu- 
lation of the accelerator 
nerves. Excitation of 
these nerves may excite 
to renewed efforts an 
excised heart which has 
just ceased to beat 
after withdrawal of the 
supply of nutritive 
solution. Hence it is 
thought by some that 
the accelerator nerves 
tonically exert a sustaining influence on the heart. 

The alkaloid atropin paralyses the vagal nerve endings in 
the heart, while nicotine paralyses the ganglion cells. Muscarin 
obtained from poisonous fungi slows and finally arrests the heart. 
Adrenalin, the active principle of the medulla of the supra-rcnal 
glands, augments its power. Chloroform depresses it and in 
poisonous dose throws the heart into paralytic dilatation. A 
great many of the cardiac vagal fibres convey impulse to the spinal 
bulb (centripetal), and reflexly influence the heart frequency, 
the breathing and the tonus of the blood vessels. In particular 
certain fibres, termed depressor (discovered by Ludwig and Cyon, 
1866), cause dilatation of the arterioles and a fall of arterial pressure 
by inhibiting the tonic action of the vaso-motor centre in the spinal 
bulb. The depressor fibres arise from the root of the aorta, and over- 
distension of this part excites them, as evidenced not only by the 
above effect, but also by the electrical variation (action current) 
which has been observed ])assiug up the depressor nerve. Sensory 
impressions originating in the heart do not as a rule enter into 
consciousness. They are earned by the cardiac nerves to the sym- 
pathetic ganglia, and thence to the upper thoracic region of the 
spinal cord, where they come into relation with the sensory nerves 
from the pectoral region, upper limb, shoulder, neck and head. 
The impressions arc not felt in the heart, but referred to these 
sensory cutaneous nerves. Thus cardiac pain is felt in the chest 
wall and upper limbs and particularly on the left side. The function 
of the cardiac nerves is to co-ordinate the beat of the heart with 
the needs of the body and to co-ordinate the functions of other 
organs with the needs of the heart. For example, an undue rise of 
arterial pressure, induced, let us say, by compression of the abdomen, 
excites the centre of the vagus and produces slowing of the heart 
and a consequent lowering of arterial pressure. The heart of a 
mammal, however, continues to functionate after a section of all 
the branches of the cardiac plexus has been made, so that the nervous 
control and co-ordination of the heart are not absolutely essential 
to the continuance of life. 

Water flowing through a lube from a constant head of pressure 
encounters a resistance occasioned by the friction of the 
CertMia moving water particles against each other and against the 
phyBicu stationary layer that wets the wall of the tube. Part of 
fueton potential energy of the head of pressure is spent in cn- 
coAcm- dowmg the fluid with kinetic energy, the greater part in 
II overcoming tliis resistance is rubbed down into heat. The 
narrower the tube is made, the greater the friction, until 
^ ® * finally the flow ceases, the total energy being then in- 
sufficient to overcome the resistance. 

The resistance may be measured at any point in the tube by 
inserting a side tube in the vertical position. The water ri.ses to a 
certain Height in the side tube, indicating the head of pressure spent 
in overcoming the resistance between the point of measurement 
and the orifice. If the lower end of the side tube is bent thus J 
and inserted so that its orifice faces the stream, the water will rise 
higher than it did in the first case. The extra rise indicates 
the head of pressure spent in maintaining the velocity of flow. 
Such a method has been used to measure the velocity of flow in the 
vascular system (Napoleon Cybulski). When a stream of water is 
transmitted intermittently by the frequent strokes of a pump through 
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a long elastic rubber tube, the fluid does not issue in jets as it would 
in the case of a rigid tube, but flows out continuously. The elastic 
tube is distended by the force of the pump, and its elasticity nuiin- 
tains the outflow between the strokes. The continuous outflow here 
depends on the elasticity of the tube ami the resistance to flow. 

In the vascular system an area of vessels of capillary size is placed 
between the large arteries and veins. This area opposes a great 
resistance to flow. The arterites also are extensile elastic tubes. 
The effect of the peripheral resistance, as it is called, is to raise the 
pressure on the arterial side and lower it on the venous. The re- 
sistance to flow is situated chiefly, not in the capillaries, but in the 
small arterie.s, where the velocity is high ; for “ skin friction " — 
that is, the friction of the moving concentric layers of blood against 
one another and against the layer which wets the wall of these 
blood ve.ssels is proportional to the surface area and to the viscosity 
of the blood — is nearly proportional to the stjuare of the velocity 
of flow, and is inversely proportional to the sectional area of the 
vessels. Owing to the resistance to the capillary outflow, the large 
arteries are expanded by each systolic output of the heart, and the 
elasticity of their walls comes into play, causing the outflow to 
continue during the succeeding diastole of the heart. The condi- 
tions are such that the inlerniiltent flow from the heart is converted 
into a continuous flow through the capillaries. If the arteries were 
rigid tubes, it would be necessary for the heart to force on the whole 
column of blcK)d at one and the same time; but, owing to the 
elasticity of these vejssels, the heart is saved from such a prolonged 
and jarring strain, and can })a.sH into diastolic rest, leaving the 
elasticity of the distended arteries to maintain the flow. As a 
result of disease, the elastic tissm* may degenerate and the arteries 
become rigid. Besides the saving of heart-strain, there arc otI)er 
advantages in the elasticity of the arteries. It has been found 
that an intermittently acting p\imp maintains a greater outflow 
through an elastic than through a rigid tube ; that is to say, if the 
tubus be of etjual bore. The four chief factors which co-operate 
in producing the conditions of pnjssure and velocity in tlie vascular 
system arc *(i) the heart-beat, (2) tlie periplieral resistance, (3) the 
elasticity of the arteries, (4) the (juantily of blootl in the system. 
Suppose the body to bo in the horij^ontal ])osition and the vascular 
system to be brought to rest by, say, excitation of the vagus nerve 
and arrest of the heart. A sufficiency of blood to distend it collects 
within the venous cistern. The arterial systinii, owing to its 
elasticity and contractility, empties. If the heart now begin to 
bout, blood is taken from the venous system and is driven into the 
arterial sy.slem. Tlie arteries receive more blofxl than can esenpe 
throngli iliC capillary vessels, and the arterial side of llu^ system 
becomes distemled, until equilibrium is reached, ami as much blood 
escapes into the venous side p(*r unit of time as is delivi'reil by th« 
heart. The flow in Die capillaries and veins has now hecoim^ a 
constant one and if tin* side pressure be measuri*(l it will be found 
to fall from the arterites to the capillaries, ami from the capillaries 
to the venae cavae. In the large arteries there is a large .side pressure 
which rises and falls with the jmlses of the heart. The pulse 
waves spread out over a wider and wider area as the arteries branch. 
They finally die away in the arterioles. An increase or decrease in 
the energy of the heart-beat will incr(?ase or decrease respectively 
the velocity of flow and pressure of the blood. An increase or 
decrease in tlie total width of the arterioles respectively will le.ssen 
or raise the resist. nice ; increase or decrease the velocity ; lower or 
raise tlie blood jwessiire. A Joss of blood, otluT conditions remaining 
the same, would cause a decrease in pressure and viflocity. As 
a matter of fact, such a Io:is is compensated for by the adjustability 
of the vascular system. Tissue lymph passes from the tissues into 
the blood, and the blood vessels of tbc; limbs and abdomen constrict, 
and thus the pressure is ketil up, and an efficient circulation main- 
tained throiigii the brain, Iiing.s and coronary vessels 0/ the heart. 

The whole vascular system is liiK*<l within by a layer of flattened 
cells, the endothelimn ; each cell i.s excee.dingly thin and cemented 
to its fellows by a wavy bf)rder of an interstitial 
jirotoplasmic substance. The endot helium affords a 
smooth surface along which the blood can flow with 
ease. Outside it there exists in the arleri(?s and veins 
a middle and an external coat. The middle coat varies 
gn‘atly in thif.kness and contains most of the non-striated 
muscle-cells, which in the smaller arteries and arterioles form a 
particularly well developed band. In the larger arteries (fig. 19) 
a great deal of yellow elastic tissue, together with some white, 
fibrous tissue, pervades the middle coat. At the inner and outer 
border of this coat the elastic fibres fuse to form an internal 
and external fene.strated membrane. This coat endows the arteries 
with extensibility, elasticity and contractility. The outside coat 
consists mostly of white fibrous tissue and not only protects the 
arteries, but by its rigidity prevents over-distension, in the veins 
(fig. 20), where the middle coat is somewhat thinner anrl contains 
less elastic tissue, the outer coat consists mostly of muscle-fibres. 
The valves of the veins are formed of fibrous and elastic tissue 
covered with endothelium. As the arterioles branch into capil- 
laries the muscular and clastic elements become less and less, until 
in the capillaries themselves there is left only the layer of endo- 
thelium, supported by some stellate connective tissue' cells. The 
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From Howell’s Texi-Bpoko/Physiele^thy permission 
of W. 13. Saunders Co. 

Fig. 18. — B, arterial blood pressure. K, 
record of volume of kidney. Inhibi- 
tion of heart on faradiziiig vagus nerve. 
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capillaries form networks which accommodate themselvewS to the 
structure of the organs, e.g. longitudinal networks in muscle, loops 

in the papillae of the skin, 
close-mcshed networks round the 
alveoli of glands, cells of liver, 

In the liver the blood penetrates 
into the substance of the Uver^ 
cells* As the capillaries join 
together to form the vennules, 
muscle-fibrcs again appear and 




Fron) Young and RobinHun, Cunnitigbam'ii 
Texi-Jionk of Anaiomy, 

Fig. 19. — Transverse Section 
tlirough the Wall of a Large 
Artery. A, tunica intima; 
B, tunica media; C, tunica 
externa. 


From Young and Robmson, Cunningham's 

Ti\xt*Hook of Anatomy, 

Fig. 20, — Transverse Section 
of the Wall of a Vein. A, 
tunica intima; B, tunica 
media ; C, tunica externa. 


coat the walls of the latter. The veins have a greater capacity 
than the arteries. Blood vessels, the vasa vasorum, supply the 
walls of the large vessels with nutrition. 

T. externa 

T. media 
T. intima 


C B A* 

From Young and Robinson, Cunningham’s Tex Book of Anatomy, 

Fig. 21.— ^Structure of Blood Vessels (diagrammatic). A*, capil- 
la^ — with simple endothelial walls. A®, larger capillary — 
with connective tissue sheath, "adventitia capillaris”; ,B, 
capillary arteriole— showing muscle cells of middle coat, few 
and scattered; C, artery — muscular elements of the tunica 
media forming a contiiiubus layer. 

The vaso-motor nerves end in a plexus of fibrils among the muscle- 
fibres. Ganglion cells occupy the larger nodes of the nerve plexus, 
TJie ends of a torn artery retract, coil up within the external coat and 
prevent haemorrhage. The arteries contract when mechanically 
irritated and remain contracted for a long time after excision. They 
tend to contract when submilled to increased blood pressure. The 
ca])illaries cannot contract of themselves, but their lumen can be 
widened or narrowed by the varying contractility or turgidity of 
the tissues in which they run. 

The arteries successfully withstand ela.stic strain of the pulse 
70 times a minute throughout the years of a long life. It has 
proved possible to stitch divided arteries and veins together so 
perfectly that the circulation can continue through them, A kidney 
ba.s thus been successfully transplanted from one dog to another, 
and ha.s continued to functionate normally. 

The elastic coefficients of the several layers of the coat of an 
artery increase from within out, and thus great strength is obtained 
with the u.se of a small amount of material. Over-expansion of the 
arteries is checked by an external coat of iiiextensible connective 
tis.sue. The elasticitv of a healthy artery is almost perfect, while the 
breaking strain is very great and far above that exerted by the blood 
pressure. The small arteries and arterioles are essentially muscular 
lubes, and can, under the influence of the central nervous system, 
vary considerably in diameter. 

By the expulsion of the blood at each systole the w^alls of the 
aorta are suddenly distended. From the aorta a wave of 
^ . distension ripples down the walls of the arteries. This 

^""*.wave of distension is called the pulse. As the pulse is 
distributed over an ever-widening field its energy is expended 
and it disappears finally in the arterioles. From a wounded 
artery the blood flows out in pulses, from a wounded vein 



continuously. To stop the haemorrhage the ligature must be 
applied between the wound and the heart in the case of the artery, 
and between the peripheral parts and the wound in the case of the 
vein. The pulse travels about 20 times as fast as the blood flows 
in the arteries (7-8 metres per second). By feeling the pulse we 
can tell whether the heart-beat is frequent, quick, strong, regular, 
&c., and whether the v/all of the artery is normal and the pressure 
in the arteries high or low. Frequency expresses the number per 
minute, quickness the duration of a single beat. The pulse is a most 
important guicie to the physician. The pulse can be registered 
graphically by means of a sphygmograph, A lever rests on the 
radial artery and transmits the pulse to a system of levers which 
magnifies the movement and records it on a .smoked surface moved 
by clockwork. 

In such a record, or sjdiygmograph, tlie upstroke corresponds 
to systolic output of the left ventricle, marking the opening of the 
aortic valves, and the pouring of the blood into the arteries. 

The clownstroke represents the time during whicli the blood is 
flowing out of the arteries into the capillaries. There are sub- 
sidiary waves on the downstrokc. The chief of these is called the 
dicrotic wave, the notch preceding which marks the closure of the 
scmilun<i.r valves. The dicrotic wave is caused by the jerk back 
of the blood towards the heart when the outflow ceases, and is 
most manifest when the systole is short and sharp and the output 
of blood from the arterioles rapid, in other words when llie heart- 
beat is strong, the systolic pressure high and the diastolic pressure 
low. A smaller wave, predicrotic, preceding this occurs during the 
period of output and sometimes is placed on tlie ascending limb of 
the pulse curve. This occurs when the peripheral resistance is 
great, and the pulse is then termed anacrotic. 


£ 



Fig, 22. — Anacrotic Pulse, Fig. 23. — Dicrotic Pulse, 



Figs, a*, 23 and 24 from Alldjin's Manual of Medicine, by permission of 
Macmillan ^ Co. Ltd. 

Fig. 24. — Normal Pulse, and Time Tracing in j\, see. 

A, Primary wave. C, Dicrotic wave. 

B, Predicrotic w^ave. D, Post -dicrotic wave. 


The form of these waves is modified by the pressure of application 
of the sphygmograph, and by instrumental errors ; and wc have no 
scale by which we can measure the blooil pressure in sphygmograjih 
tracings. To do this another instrument, the sphygomauomoter, is 
employed. 

The pulse may pass through the arterioles and reach the capillaries 
when tlie arterioles are dilated or when the capillaries are only filled 
at each systole, as may be seen in the pink of the nail when the 
arm is held above the head, and in cases of aortic regurgitation. 

A venous pulse may be recorded in the jugular vein ; it exhibits 
oscillations synchronous with auricular and ventricular systole, and 
affords us important information in certain cases of heart disease. 
The normal average pulse rate is 72 per minute, in woman alKuit 80 ; 
but individual variations from 40-100 have been observed consistent 
with health. In the newborn the jmlsc beats on the average 
130-140 times a minute ; in a one-year-old child 120-1 30 ; three years 
100 ; ten years 90 ; fifteen years 70-75. Active muscular exercise 
may increase the pulse rate to 130. Nervous excitement, extreme 
debility and rise of body temperature also increase it markedly. 
The pulse is more frequent when one stands than when one sits, or 
lies down, and this is especially so in states of debility. The taking 
of food, especially hot food, in creases it. By placing tambours on, say, 
the carotid and radial arteries and recording the two pulses syn- 
chronously, it has been found that the pulse occurs later, the further 
the seat 01 observation is from the heart. The velocity with which 
the pulse wave travels down the arteries has been determined thus. 
It is about 7-8 metres per second. The wave length of the pulse is 
obtained by multiplying the duration of the inflow of blood into the 
aorta by the velocity of the pulse wave. It is about 3 metres. As 
the return of venous blood and pulmonary circulation is favoured 
during inspiration so that the output of the left ventricle during the 
first part of inspiration is lessened and subsequently increased. 
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the sphygmograph reveals respiratory osclUatians ; the whole line 
of the tracing falls during the tirst part of inspiration and rises sub- 
se^ently. 

The circulation in the capillaries may be studied by placing under 
the microscope a transparent membrane such as the web of the 
frog’s foot, tail of tadpole, wing of bat. &c. By a special 
' illumination one may see the shadow of t)ie blood cor- 

pnscles moving through the retinal vessels of one's own eye, 
and even calculate the velocity of flow. The tliameter 
of the smaller capillaries is s\jch as to permit the 
passage of the red blood corpuscles in single file only; their 
length is about ^^.^th of an inch. The endothelial cells confine 
the blood from direct contact with the tissue lympli and so 
prevent its coagulation, but allow and regulate the exchange 
of material between the blood and lymph. This exchange is 
regulated by the vital activity of the cells, and does not follow 
euch laws as pertain to flltration and diffusion through dead 
membranes. There is evidence to show that the cells of the 
hepatic capillaries are capable of protoplasmic movement and of 
phagocytosis. The pressure in the capillaries stands in closer 
relationship to that m the veins than to that in the arteries ; for 
example, a rise of pressure in the venae cavae, other things remaining 
the same, raises the pressure in the hepatic capillario.s to a like 
amount, while a rise of pressure in the aorta does not, for most of 
the arterial pressure is spent in overcoming the peripheral resistance. 
The filling of the capillaries in the .skin varie.s greatly with tempera- 
ture, posture, &c. When the hand is cold the arterioles arc so 
constricted that blood only pas.sos through the wider and more 
direct capillaries. As the skin becomes warm it flu.she.s, the arterioles 
dilating and all the capillary networks becoming filled with blood. 
Muscular movements exj^ress the blood out of the capillaries, as may 
be seen by the blanching of the skin which occurs on clenching the 
hand. Raising tlie hand blanches, and lowering it congest.H the 
ca|>illaries. Thejjrcssureand vclocityin thecapillariesthusconslantly 
vary, owing to alterations in hydro.static pressure, the pressure of 
tlic body against external objects, the contraction of the muscles, 
and the contraction of the arteriok^s. It is not possible therefore 
to .set any definite figure to the capillary pressure or velocity. In 
tlie frog’s web, with the foot confined and at rest, the velocity is 
about I mm. per second. We continually make sight movements 
to counteract the hydrostatic effect and prevent the congestion of 
blood in the capillaries of lower parts of the body. It is this tendency 
to congestion which makes it so diiflcult to stand absolutely motion- 
less for any length of time. The red corpuscles, being the heavier, 
occupy the axis, and the white corpu.scles the peripheral layer of the 
capillary stream. If an irritant in placed on the membrane it will 
be observed that the capillaries become wider and crowded with 
corpuscles, the flow slackening and finally becoming arrested owing 
to the passing out of the plasma through the damaged capillary 
wall, xhe white corpuscles creep out between the endothelial cells 
into the tis&ue.s. Such arc the first phenomena of inflammation. 
After obstruction of an artery collateral pathways arc in most parts 
rapidly formed, for the anastomatic capillaries, stimulated by the 
increased blood flow, develop into arterioles and arteries. 

Numerous anastomoses exist between the veins, .so that if the flow 
of blood be obstructed in one direction it readily finds a passage 
Thm /Jbv iinotlTier. Muscular movement , alterations of posture and 
laihm movements particularly forward the venous 

I ^ circulation. The barber ^s pole of the barber surgeon was 
* grasped to increase the flow in the old blood-letting 
days. The valves in the veins allow the blood to be forced only 
towards the heart. The pre.ssure in the veins varies according to 
the hydrostatic pressure of the blood column above the point of 
measurement. In the horizontal position, when this factor is almo.st 
eliminated, the pressure in the large veins is about equal to 5-10 mm. 
of mercury, and even may become negative on taking a deep inspira- 
tion. There thusarisos the danger of air being sucked inloa wounded 
jugular vein. If air does thus gain entry it may fatally obstruct the 
circulation. 

The venou.s circulation is impeded by ( i ) a lessening of heartpower, 
(2) valvular defects, such as incompetence or narrowing of the 
orifice which they guard, (3) obstruction to the filling of the heart, 
as in cases of pericardial effusion, (4) obstruction of the pulmonary 
circulation as in coughing, by pleuritic effusion, ^c. The results of 
venous congestion are a less efficient arterial circulation, a dusky 
appearance of the skin, a fall of cutaneous temperature, and an 
effusion of fluid into the ti.ssue spaces producing oedema and dropsy. 
This last effect is not due to increased capillary pressure producing 
increased transudation as has been supposed, for no such increase in 
venous and capillary pressure persists under the conditions. It is 
due to tbs altered nutrition of the capillary endothelium and the 
tissues, which results irom the deficient circulation. 

If for any reason the left ventricle fail to maintain its full systolic 
output, it ceases to receive the full auricularinput,andincon9t?quence 
the pulmonary vessels congest. This tells back on the right heart, 
and the right ventricle is unable to empty itself into the congested 
pulmonary vessels, and this in its turn leads to venous congestion, 
ne final result of any obstruction thus is a pooling of the blood in 
the venofus dstern. Dyapnoea results from cardiac insufiSciency. 


It is excited by the increased venosity of the blood acting on the 
respiratory centre. Both excess of carbon dioxide and deficiency 
of oxygen excite tliis centre. The increased respiratory movements 
aid the circiil.ition. 

The venous side of the vascular system, owing to the great size of 
the veins, luis a large potential c.i parity, wliile many of the capil- 
laries in eacli organ are emnty and collapsed, except at those periods 
of vaso-dilatation and hyperaemia which accompany extreme 
activity of function. The vascular .sy.stcm cannot be regarded as a 
closed system, for the blotxl-pla.sina, whenever the capillary pre.ssii re 
i.s increased, transudes throngli the capillary wall into the ti.ssiie- 
spacc.^ and enters the lymphatics. Thus, if fluid bo transfu.sed into 
the circulatory system, it not only collects in tlic ca])acious re.servoirs 
of the veins and ca]>illariGs — especially in tlu' lungs, liver and 
abdominal organs — but leaks into the tissiie-s]>aces. Hence the 
pressure in the vascular system cannot be raised al)Ove the normal 
tor any length of time by the injection of even enormous ((uantities 
of fluid. The lymphatics of tissue-spaces mast be regarded as 
part of the vascular system. There is a constant give* and take 
between the blood -jdasma and the tissue lymph. If the fluid part of 
the blood be increased, tlien the capillary transudation becomes 
greater, and the excess of fluid is excreted from the kidiveys and 
glands of the alimentary canal. If the fluid part of the blood 
(liminisl;, then fluid passes from the tissue-spaces into the 


blood, and the .sensation of thirst ari.ses, and more drink is . . 

taken. The circulation maybe greatly aided by the traiiB- ^ 
fusion of salt solution (0*8 %) or blood aftt?r severe hemor- : . 
rhage, or in states of surgical shock. Only the blood of man * 
must Iw used. The direct giving of blood by connecting the r«idial 
artery of a relation to the median vein of a patient has been used as a 
moari.s of effecting restoration. Blootl may be withdrawn from the 
system .slowly to the extent of 4 %, rapidly to the extent of 2 % of the 
body weighl , without lowering the arterial pres.snre, owing to thecom- 
pcn.satory con traction of the arterioles and therapid absorption of fluid 
from the tissues into the blood. The witJidrawal of the tissue-lymph 
excites extreme thirst and the great need for water which occurs after 
severe hemorrhage. About 75 % by weight of the tissues, excluding 
fat and bone, con.si.sts of water. The quantity of blood in the body 
is about the body weight. That of tissue-lymph i.s unknown, 

but it must be considerable, probably greater than that of the Iflood. 
The lympliatics drain off the exce.ss of fluid which Iransudcs from 
the capillaries, and finally return it to the vascular system. The 
intcrcliange between tissue, blood and lymjjh depends on the forces 
of the living colls, which are as yet far from complete elucidation. 

Wc may define the velocity of the blood at any jjoint in a vessel 
as tlio length of the column of blood flowing by that point 2n a 
second. In the case of a tube, supplied by a constant 
head of pressure, we can divide the tube and measure 
the outflow per .second ; knowing the volume of this, 
and the cross area of the artery, we can determine the 
length of the column. This kind of experiment 
cannot be done on the living animal, because the opening of 
the vf^s.sel alters the resistance to flow, and the loss of blood 
also changes the physiological conditions. 

To determine the velocity other means must 
bo (k'vi.sf»d. Ludwig invented an instrument 
called Die stromuhr, consisting of two bulbs 
mounted on a rotating platform pierced with 
two holes. One bulb is filled with oil — the 
other with blood. The bulbs are connected 
together by a tube at their upper end, and the 
lower end of tlie one full of oil is brought over 
the hole in the platfonn. The central end of 
tlie artery is connected to tlie same hole and 
the peripheral end to the other, over which 
.stands the bulb full of blootJ. The blood 
being allowed to flow displaces the oil out of 
the one bulb into the other ; directly this 
happens, the bulbs are rotated and the one fidl 
of oil is again brought over the central end of 
the artery. The number of rf*tations per 
minute is counted, and the volume of the 
bulb being known wc obtain the volume of 
blood that passes through the instrument per 
minute. In another instrument, the haem^^i- 

dromograph of Chauveau, there is inserted pic, 25. Lndwig’s 

into the artery a X tube in which hangs a small Stromuhr. 
pendulum ; the stem of the pendulum 
passing through a rubber dam which closes the vertical kmb 
of the tube. The pemlulum is deflected by the flow, and the 
greater the velocity the greater the deflection. The deflection can 
be recorded by connecting the free end of the pendulum to a tam- 
bour arrangement. This instrument allows us to record and 
measure the variation.s of velocity during systole and diastole of 
the heart, but it can only be used in the vessels of large animals. 
Still other methods have been employed by Cybulski and Stewart. 
The general relations of the velocity of the blood in the arlerie.s, 
capillaries and veins is expressed by the curve shown in fig. 26. 
The velocity in the large arteries may reach 500 mm. per second 
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in systole and fall to 1 50 mm. in diastole. The smaller the artery 
the less is this difference and the more uniform the rate of flow. 



From Allchio's Manual 0/ Mtdicinti by permisHion of MAcmillaii & Co. Ltrl. 

Fig. 26. — Diagram showing General Relations of the Velocity of 
the Blood in the Arteries, Capillaries and Veins. 

The flow in the large veins i.s approximately equal to that in the 
large arteries. Tn the jugular vein of a dog the mean velocity was 
found to be 225 mm. and in the carotid 260 mm. per second. The 
velocity in the capillaries has been measured by direct observation 
with the microscope. It is very small, e.ff. 0*5-1 mm. per second. 
The variation of velocity in different parts of the vascular system 
is explained by the difference in width of bed through which the 
stream flows. The vascular sy.stem may be compared to a stream 
which on entering a field is led into a multitude of irrigation channels, 
the sum of the cross sections of all the channels being far greater 
than that of the stream. The channels unite together again and 
leave the field as one .stream. If the flow proceeds uniformly for 
any given unit of time, the same volume must flow through any cross 
section of the system. Thus the greatest velocity is where the 
total bed is narrowest, and slowest where the bed widens to the 
dimensions of a lake. 

The blood in leaving the heart may take a short circuit through 
the coronary system of the heart and so back to the right heart, 
or it may take a long and devious course to the toes and 
Tb0 Um§ i^ack, or through the intestinal capillaries, portal system 
WG9MBvy hepatic capillaries. It is obvious, then, that the time 
any two particles of blood take to complete the circuit 
aI” may be widely different. Experiments have been made to 
determine how rapidly any substance, like a poison, which 
enters the blood may be distributed over the body. A salt 
such as potassium ferrocyanidc is injected into the jugular vein, 
and the blood collected in successive samples at seconds of time 
from the opposite jugular vein. These samples are tested for the 
presence of the salt, or a strong solution of methylene blue is injected 
into the jugular vein, and the moment determined with a stop- 
watch when the blue colour .'ippcars in the carotid artery. 

The velocity of flow also can be determined in any organ !>y 
injecting salt solution into an artery, and observing, with the aid of 
a Wheatstone's bridge arrangement, the galvanometric change in 
electrical resistance which occurs in the corresponding vein when 
the salt solution reaches it. The moment of injection and that of 
the alteration in resistance are observed with a stop-watch (Stewart). 

It has been determined that the blood travelling fastest can 
complete the circuit in about the time occupied by 25 to 30 heart- 
beats, say in 20 to 30 seconds ; a result which shows how rapidly 
methods must be taken to prevent the ab.sorption of poisons — for 
example, snake-poison. The blood travelling fastest in the pul- 
monary circuit occupies only about one-fifth of the time spent by 
that in the systemic circuit. That some of the blood takes a 
very long time to return to the heart is shown by the long time it 
takes to wash the vascular system free of blood by the injection of 
salt solution. 

That the blood is under different pressure in the various parts of the 
rii# system has long been known. From a divided artery the 
prwMMttn blood flows out in forcible spurts, while from a vein it 
niMtiPtt flows out continuously and with little force. It takes 
la tha very little pressure of the fingers to blanch the capillaries 
vmacuiar of the skin, but an appreciable amount to obliterate the 
syaltin. radial artery. 

Stephen Hales (1733) was the first to measure the blood pressure. 
He inserted a brass tube into the femoral vein of a horse and con- 
nected it to a long glass tube held vertically, using the trachea of a 
goose as a flexible tube, and found the blood rose to the height of 
S ft., oscillated there with each heart-beat, and rose and fell some- 
what with inspiration and expiration. In the vein he found the 
pressure to be only about 12 in. Poiseuillc (1828) adapted to 
the same purpose the mercurial manometer, a U-shaped tube con- 
taining mercury, which, being 13*5 times heavier than blood, 
allowed the manometer to be brought to a convenient height. 


The introduction of rubber tubing for the connexions made the 
method of inquiry comparatively simple. The tubing connecting 
the arterial cannula and the manometer was filled with a suitable 
fluid to prevent coagulation of the bloody also to prevent more 
than a trace of blood entering the connexions. A saturated solu- 
tion of sodium sulphate, or a i % solution of sodium citrate, may be 
employed for this purpose. Ludwig (1847) added a float provided 
with a writing style to the mercurial manometer, and brought the 
style to write on a drum covered with smoked paper and driven 
slowly round by clockwork — a kymograph. By this means tracings 
of the arterial blood pressure are obtained, and the influence upon 
the blood pre.ssurc of various agents recorded and studied. For 
the veins a manometer filled with salt solution is used, as mercury 
is too heavy a fluid to record the far slighter changes of venous 
pressure. The manometer may be connected with a recording 
tambour. 

The arterial blood-pressure record obtained witli the mercurial 
manometer exhibits cardiac and rc.spirat()ry OvScillations as shown 
in fig. 18. The method 
gives us a fairly accu- 
rate record of the 
mean pressure, but 
the mass of the mcr- 
cury causes such in- 
ertia that the instru- 
ment is (|iiitc unable 
lo faithfully record 
I he systolic and dia- 
stolic variations of 
pressure?. 'Po effect 
this record, delicate 
spring manometers of 
rapid action and small 
inertia have been in- 
vented. A mcircnry 
manometer provided 
with maximum and 
minimum valves has 
also been employed to indicate the maximal systolic and minimal 
diastolic pressure, lb determine the blood pressure in man, an 
instrument called the sphygmometer 
is used, 'riie writer's sphygmometer 
consists of a rubber bag covered with 
silk which is flJied with air, and con- 
nected by a sl«ort length of tube to 
a mane meter. This manometer con- 
sists of a graduated glass tube, open 
at one end. A small hole is in the 
.side of the tube near this end. A 
meniscus of water is introduced up to 
the side hole — the zero mark on the 
scale — by placing the open end of the 
tul)e in water. The bag is now con- 
nected to tJie gauge so that the side 
liole is closed by the rubber tube. 

Covering tnc rubber bag with the hand 
and pressing it on the radial artery 
until the pulse (felt beyond) is obliter- 
ated, one reads the height to which 
the meniscus rises in the manometer, 
and this gives us the systolic pressure 
in the tirtery, The air above the me- 
niscus acts as a spring, converting the 
instrument into a spring manometer. 

It is empirically graduated in mm. Hg 

It is very necessary to remember 
that the blood pre.ssurcs, taken in differ- 
ent vessels and postures, vaiy with the 
hydrostatic pressure of the column of 
blood above the point of measure- 
ment. Thus in the standing posture 
the arterial pressure in the arteries of 
the le^ is higher than in the arm by 
the height of the column of blood that 
separates the two points of measure- 
ment. In the honzontal posture the 
pressure is practically the same in all 
the big arteries. The pressure in the 
ascending aorta is kept about the same 
in all postures, while that of the leg 
arteries varies widely. The effect of gravity is compensated there 
hy active changes in heart force, splanchnic dilatation, &c. (L. Hill), 
The systolic pressure of young men. taken in the radial artery with 
the arm at the same level as the heart, may be taken to be about 110 
mm. of Hg. In men of 40-60 years the systolic pressure is often 
about X40 mm., but in some robust men it is no higher than in youth. 

The venous pressure in man may be measure by finding the 
pressure just required to prevent a cutaneous vein refilling after 
It has been emptied beyona a valve. There is no accurate method 



Fig. 28. — Hill's Sphyg- 
mometer. 



Fig. 27. — Diagram showing Systolic, Mt-an 
and Diastolic Prc.sRure. 
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of measuring the capillary pressure. It and the venous pressure 
constantly vary from nothing to a positive amount witli rest or 
movement of muscles, change of posture, dtc. 

The arterial pressure is raised during exertion by the more forcible 
beat of the heart — pressures of 140-190 mm. Hg have been 
observed immediately alter a 3-miic race. It rapidly sinks to a 
lower level than usual after the exertion is over, e,q. 90 mm. Hg. 
owing to the quieter action of the heart and the persistence of the 
cutaneous dilatation of the blood vessels which is evoked by the rise 
of body temperature. The writer has observed in athletes rectal 
temperatures of 102-105® F, after long races. After meals there is 
an increase in cardiac force to maintain the flow through the dilated 
splanchnic vessels. Mental excitement raises the pressure — e.g. 
the writer’s pressure may be no mm. before and 125 mm. lig 
after giving a lecture. The origin of the blood pressure in the arteries 
is the energy of the heart. The pressure gradient depends on the 
peripheral resistance. In the arterials the pressure is spent, and 
little of it reaches the capillaries. The return of the capilhiry blood 
to the veins and the pressure in tlie vein.s is due partly to the re- 
mainder of the cardiac force, but more largely to the contraction 
of the skeletal muscles and the viscera, to the action of gravity 
in changes of posture and to the respiratory pump. 

The pulmonary artery, carrying venous blood, divides and sub- 
divides, and the smallest branches end in a plexus of capillaries 
. on the walls of the air-cells of the lung. From this plexus 
the blood is drained by the radicles of the four pulmonary 
’c^aUm which open into the left auricle. The pressure in 

iloiL. ** pulmonary artery is less than one- third the aortic 
pressure, and the blood takes only one-third of the time to 
complete the pulmonary circuit that it lakes to make the systemic. 
The four chief factors which influence the pulmotiary circulation 
are : (1) the force and output of tlie riglit ventricle ; (2) the diastolic 
filling action of the left auricle and vtjntricle ; (3) the diameter of 
the pulmonary capillaries, which varies with the respiratory ex- 
pansion of the lungs ; (4) the intrathoracic pressure. 

In inspiration the lungs arc distended in consequence of the 
greater positive pressure on the inner .surfaces being greater than 
the negative pressure on their outer pleural surfaces. The negative 
prc.ssurc in the intrathoracic cavity results from the enlargement 
of the thorax by the inspiratory muscles. Whtjn the clastic lungs 
are distended by a full inspiration they exert an elastic traction 
amounting to about 15 mm. Hg. The heart and vessels within the 
thorax arc submitted to this traction — that is, to the pressure of 
the atmosphere minus 15 mm. Hg — while the va.scular system of 
the re.st of the body bears the full atmospheric pressure. The thin- 
walled auricles and veins yield more to this clastic traction than 
the thick-walled ventricles and arteries. Thus inspiration cxert.s a 
suction action, which furthers the filling of the veins and auricles. 
This action is assisted by the positive pre.ssurc exerted by the 
descending diaphragm on the contents of the abdomen. iiJood 
is thus both pushed and sucked into the heart in increased amount 
during inspiration. 

Experiment has shown that the blood vessels of the lungs when 
distended are wider than those of collapsed lungs. Suppose an 
elastic bag having minute tubes in its walls be diluted by blowing 
into it, the lumiiia of the tubes will be lessened, and the same occurs 
in the lungs if they are artificially inflated with air ; but if the bag 
be placed in a glass bottle, and the pressure on its outer surface be 
diminished by removing air from the space between the bag and 
the side of the bottle, the bag will distend and the lumina of the 
tubes be increased. Thus it is evident that inspiration, by increas- 
ing the calibre of the pulmonary vessels, draws blood into the lungs, 
and the movements of the lungs become an effective force in carrying 
on the pulmonary circulation. It has been estimated that there is 
about one-twelfth of the whole blood quantum in the lungs during 
inspiration, and one-fifteenth during expiration. The great degree 
of distensibility of the pulmonary vessels allows of frequent adjust- 
ments being made, so that within wide limits as much blo^ in a 
given time will pass through the pulmonary as through the systemic 
system. The limits of their adjustment may, however, be exceeded 
during violent muscular exertion. The compressive action of the 
skeletal muscles returns the blood to the venous cistern, and if more 
arrives than can be transmitted through the lungs in a given time, 
the right heart becomes engorged, breathlessness occurs, and signs 
of venous congestion appear in the flushed face and turgid veins. 
The weaker the musculature of the heart the more likely is this 
to occur ; hence the breathlessness on exertion which characterizes 
cardiac affections. The training of an athlete consists largely in 
developing and adjusting his heart to meet this strain. Similarly 
the weak heart may be trained and improved by carefully adjusted 
exercise. Rhythmic compression of the thorax is tlie proper 
method of resuscitation from suffocation, for this not only aerates 
the lungs, but produces a circulation of blood. By compressing 
the abdomen to fill the heart, and then compressing the thorax to 
empty it, the valves meanwhile directing the flow, a pressure of 
blood can be maintained in the aorta even when the heart has ceased 
to beat, and this if patiently continued may lead to renewal of 
the heart-beat. There is no certain evidence that the pulmonary 
arteries are controlled by vaso-motor nerves. In the intact animal 


it is diflicult to determine whether a rise of pressure in the pul- 
monary artery is induced really by constriction of the pulmonary 
system, or by changes in the output of the heart ; hence different 
observers have reached conflicting conclusions. In the case of 
lungs which have been supplied with an artificial circulation and a 
constant head of pressure to eliminate the action of the heart, no 
diminution in outflow has been observed in exciting the branches of 
the vagus or sympathetic nerves which supply the lungs, or by the 
injection of adrenalin (Sir Benjamin C. Brodie (1783-1862), and 
Dixon, Burton-Spitz). 

The portal circulation is peculiar in that the blood passes through 
two sets of capillaries. Arterial blood is convoyed to the capillary 
networks of the stomach, spleen, pancreas and intestines 
by branches of the abdominal aorta. The portal vein is 
formed by the confluence of the mesenteric veins with the 
splenic vein, which together drain these capillaries. The 
portal blood breaks up into a second plexus ot capillaries 
within the substance of the liver. The hepatic veins carry the blood 
from this plexus into the inferior vena cava. Ligation of tlie portal 
vein causes intense congestion of the abdominal vessels, and so dis- 
tensile are these that they can hold nearly all the blood in tlie body : 
thus the arterial pressun^ quickly falls, and the animal dies just as if it 
had been bled to death. The portal circulation is largely maintained 
by the action of the respiratory pump, the peristaltic movements 
of the intestine and the rhythmic contractions of the spleen ; these 
agencies help to drive the blood through the second set of capillaries 
in the liver. The systole of the heart may tell back on the liver and 
cause it to swell, for there are no valves between it and the inferior 
vena cava. Obstruction in the right heart or pulmonary circula- 
tion at once tells back on the livtjr, Tlie increased respiration 
whicli results from muscular exercise greatly furtheirs the hepatic 
circulation, while it increases the consumption of food material. 
Thus exercise relieves the over-fed man. riio liver is so vascular 
and extensile that it may hold one-quarter of the blood in the body. 

The circulation of the brain is somewhat peculiar, since this 
(irgaii is enclosed in a rigid bony covering. The limbs, glands and 
viscera can exjiaiid considerably when the blood pressure 
rises, but the expansion of the brain is confined. By tJie - 

expression of venous bloorl from the veins and sinuses the 
brain can receive a larger supjily of arterial blood at 
each pulse. Increase in arterial pressure increases the 
velocity of flow through the brain, the whole cerebral vascular 
.system behaving like a system of rigid tubes when the limits 
of expansion have been readied. For as the pressure transmitted 
directly through the arteries to the capillary veins must always 
be greater than that transmitted through the elastic wall of 
the arteries to the brain tissue, the expansion of the arteries can- 
not obliterate the lumina of the veins. The pressure of the brain 
against the skull wall is circulatory in origin : in the infant’s 
fontanellc the brain can be felt to pulse with each heart-beat and 
to expand with expiration. The expiratory impediment to the 
venous flow produces this expansion. A blood clot on the brain or 
depres.sed piece of bone raise the brain pressure by obliterating ilie 
capillaries in the compressed area and raising the pressure therein 
to the arterial pressure. The arterial supply to the brain by the 
two carotid and two vertebral arteries is so abundant, and so 
assured by the anastomosis of these vessels in the circle of Willis, 
that at least two of the arteries in the monkey can be tied without 
grave eflcct. Sudden compression of both carotids may render a 
man unconscious, but will not destroy life, for the centres of respira- 
tion, &c., are supplied by the vertebral arteries. The vertebral 
arteries in their passage to the brain are protected from compression 
by the cervical vertebrae. 

Whether the muscular coat of the cerebral arteries is supplied 
with vaso-motor nerves is uncertain. Hurthle and others observed 
a rise of pressure in the peripheral end of the carotid artery on 
stimulating the cervical sympathetic nerve. The writer found this 
to be so only when the cervical sympathetic nerve was excited on 
the same side as the carotid pressure was recorded. If the circle 
of Willis wa.s constricted, excitation of either nerve ought to have 
the effect ; it is possible that the effect was produced by the vaso- 
constriction of the extra-cranial branches of the carotid. After 
establishing an artificial circulation of the brain Wiggins found that 
adding adrenalin to the nutritive fluid reduced the outflow, and it 
is supt^sed that adrenalin acts by stimulating the ends of the vaso- 
motor nerves, rather than by stimulating the muscular coats of 
the arteries. The veins of the pia and dura mater have no middle 
muscular coat and no valves. The venous blood emerges from the 
skull in man mainly through the opening of the lateral sinuses into 
the internal jugular vein ; there are communications between the 
cavernous sinuses and the ophthalmic veins of the facial system, 
and with the venous plexuses of the spinal cord. The points of 
emergence of the veins are well protected from closure by compres- 
sion. The brain can regulate its own blood supply by means of the 
cardiac and vaso-motor centres. Deficient supply to these centres 
excites increased frequency of the heart and constriction of the 
arteries, especially those of the great splanchnic area. Cerebral 
excitement has the same eflect, so that the active brain is assured of 
a greater blood supply (Bayliss and L. Hill). 
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In each unit of time the same quantity of blood must, on the 
average, flow through the lesser and greater circuit, for otherwise the 
circulation would not continue. Likewise, the averajge 
cir- velocity at any part of the vascular system must be in^ 
oviatiott vt;rij(,jy pi'oportioiial to the total cross-section at that part. 
^tiag ijj other words, where the bod is wider, the stream is slower; 

the total sectional area of the capillaries is roughly 
activity, estimated to be 700 times greater than that of the aorta 
or venae cavac. Any general change in velocity at any section of 
this circuit tcjlls both backwards and forwards on the velocity in all 
other sections, for the average velocity in the arteries, veins and 
capillaries, these vessels being taken respectively as a whole, depends 
always on the relative areas of their total cross-sections. 

The vascular system is especially constructed so that considerable 
changes of pressure may be brought about in the arterial section, 
without any (or scarcely any) alteration of the pressures in the 
venous or pulmonary sections of the circulatory system. A high- 
pressure main (the arteries) runs to all the organs, and this is supplied 
with taps ; for by means of the vaso-motor nerves which control the 
diameter of the arterioles, the stream can be turned on here or there, 
and any part fluslicd with the blood, while the supply to the remain- 
ing parts is kept under control. Normally, the sum of the resistances 
which at any moment opposes the outflow through the capillaries 
is maintained at the same value, for the vascular system is so co- 
ordinated by the nervous system that dilatation of the arterioles 
in any one organ is compensated for by constriction in another. 
Thus the arterial pressure remains constant, except at times of great 
activity. The great splanchnic area of arterioles acts as “ the resist- 
ance box " of the arterial system. By the constriction of these 
arterioles during mental or muscular activity the blood current is 
switched off the abdominal or,gans on to the brain and muscles, while 
by dilating during rest and digestion they produce the contrary effect. 
The constriction of the splanchnic vessels does not sensibly diminish 
the capacity of the total' va.scular system, for the veins posse.ss little 
elasticity. Thus variations of arterial pressure, brought about by 
constriction or dilatation of the arterial system, produce little or no 
effect on the pres.sure in the great veins or pulmonary circuit. The 
contraction of the abdominal muscles, on the other hand, greatly 
filflueiices the diastolic or filling pressure of the heart. It is obviously 
of the utmost importance that the heart .should not be over-dilated 
by an increased filling pressure during the period of diastole. 

When a man strains to lift a heavy weight he closes the glottis, 
and by contracting the mu.sclcs which are attached to the thorax 
raises the intrathoracic pressure. The rise of intrathoracic pressure 
aids the pericardium in supporting the heart, and prevents over- 
dilatation by resisting the increase in venous blood pressure. This 
increase results from the powerful and sustained conti-action of the 
abdominal and other skeletal muscles. In the diagram already given 
it is clear that the contraction of T will counteract the contraction 
of A. At the same time the rise of intrathoracic pressunj supports 
the lungs, and prevents the blood, driven out from the veins, from 
congesting within the pulmonary vessels. Over-dilatation both of 
the heart and lungs being thus prevented, the blood expressed from 
the abdomen is driven through the lungs into the left ventricle, and 
so into the arteries. So long as the general and intense muscular 
spasms continue, there is increased resistance to the outflow of the 
blood threugh the capillaries both of the abdominal viscera and the 
limbs. The arterial pressure rises, therefore, and the flow of blood 
to the central nervous system is increased. The rise of the intra- 
thoracic and intra-alxiominal pressures, and the sustained contrac- 
tion of the skeletal muscles, alike hinder the return of venous blood 
from the capillaries to the heart, and, owing to this, the face and 
limbs become congested until the vein.s stand out as knotted cords. 
It is obvious that at this stage the total capacity of the vascular 
system is greatly diminished, and the pressure in all parts of the 
system is raised. It is during such a muscular effort that a degener- 
ated vessel in the brain is prone to rupture and occasion apoplexy. 
The venous oKstruction quickly leads to diminished diastolic filling 
of the h(yart, and to such a d (‘creased velocity of blood flow that the 
effort is terminated by the lack of oxygen in the brain. During 
any violent exercise, .such as running, the skeletal muscles alternately 
contract and expand, and the full flood of the circulation flows through 
the locomotor organs. The stroke of the heart is then both more 
energetic and more frequent, and the blood circulates with in- 
creased velocity. Under these conditions the filling of the heart is 
maintained by the pumping action of the skeletal and respiratory 
muscles. The abdominal wall is tondcaily contracted, and the 
reserve of blood is driven from the splanchnic vessels to fill the 
dilated vessels of tlie locomotor organs. The thorax is tonically 
elevated and the thoracic cavity enlarged, so that the pulmonary 
vessels are dilated. At each respiration the pressure within the 
thoracic cavity becomes less than that of the atmosphere, and the 
blood is aspirated from the veins into the right side of the heart and 
lungs ; conversely, at each expiration the thoracic pressure increases, 
and the blood' is expressed from the lungs into tne left side of the 
heart. While* the respiratory pump at all times renders important 
aid to the circulation of the blood, its action becomes of supreme 
kspoptance during such an exercise as ruiming. The runner pants 
for breath, and this not only increases the intake of oxygen, but 


maintains the diastolic filling of the heart. It is of the utmost 
importance tliat man should grasp the fact that the circulation of 
the blood de])cnds not only on the heart, but on the vigour of the 
respiration and the activity of the skeletal muscles. Muscular 
exerciiie is for this reason a tint qud non for the maintenance of 
vigorous mental and bodily health. Under the influence of the 
muscular system comes not only the blood but the lympli. The 
lymphatics form a subsidiary system of small valved vessels, and 
drain the tissues of tlie excess of lymph, which transudes from the 
capillaries of the organs during fuiictiona) activity, or in con- 
sequence of venons obstruction. The larger lymphatics open into 
the veins at the root of the neck. It is chiefly by the compre.ssive 
action of the skeletal and visceral muscles, and tlie aspirating action 
of the respiratory pump, that the lymph is propelled onwards. 
It must be borne in mind that the descent of the diaphragm during 
inspiration compresses the abdominal organs, and thus aids the 
aspirating action of the thorax in furthering the return to the heart 
both of venous blood and of lymph. 

The circulation remains efficient not only in the horizontal but 
also in the erect position, and just as much so when a man, like a 
gymnast, is ceaselessly shifting the position of his body. , „ 

Ycl in a man standing six feet the hydrostatic pressure of 
a column of blood reaching from the vertex to the soles of 
the feet is equal to 14 cm. of mercury. The blood, owing 
to its weight, continually presses downwards, and under the 
influence of gravity would sink if the veins and capillaries of " 
the lower parts were sufficiently extensile to contain it. Such is 
actually the case in the snake or eel, for ihe heart empties so soon as 
one of these animals is immobilized in the vertical posture. This does 
not occur in an eel or snake immersed in water, for the hydrostatic 
pressure of the column of water outside balances thcit of the blood 
within. During the evolution of man there have been developed 
special mechanisms by which the determination of the blood to 
the lower parts is prevented, and the assumption of the erect posture 
rendered possible. The pericardium is suspended above by the 
deep cervical fascia, while below it is attached to the central tendon 
of the diaphragm. Almost all displacement of the heart is thus 
prevented. I'lic pericardium supports the right heart when the 
weight of a long column of venous blood suddenly bears upon it, 
as, for example, when a man stands on his head. The abdominal 
viscera arc slung upwards to the spine, wliile below they are sup- 
ported by the pelvic basin and the wall of the abdomen, the muscles 
of which arc arranged so as to act as a natural waist-band. In tame 
hutch rabbits, with large patulous abdomens, death may result 
in from 15 to 30 minutes if the animals arc suspended and im- 
mobilized in the erect posture, for the circulation through the 
brain ceases and the heart soon becomes emptied of blood. If, 
however, the capacious veins of the abdomen be confined by 
an abdominal bandage, no such result occurs. Man is naturally 
provided with an efficient abdominal belt, althougl. this in many 
is rendered toneless by neglect of exercise and gross or indolent 
living. The splanchnic arterioles are maintained in tonic con- 
traction by the vaso-motor centre, and thus the flow of blood to 
the abdominal viscera is confined within due limits. The veins 
of the limbs arc broken into short segments hy valves, and tlu'sc 
support the weight of the blood in the erect iiosture. The brain 
is confined within the rigid wall of the skull, and by this wall are 
the cerebral vessels supported and confined when the pressure is 
increased by the head-down posture. Every contraction of the 
skeletal muscles compresses the veins of the body and limbs, for 
these are confined bencmtli the taut and elastic skin. The pressure 
of the body against external objects has a like result. Guided by 
the valves of the veins, the blood is by such means continually 
driven upwards into the venae cavae. * If the reader hangs one 
arm motionless, until the veins at the back of the hand become con- 
gested, and then cither elevates the limb or forcibly clenches the 
fist, he will recognize the enormous influence which muscular 
exercise, and continual change of posture, has on the return of 
blood to the heart. It becomes wearisome and soon impossible 
for a man to stand motionless. When a man is crucified — that is 
to say. immobilized in the erect posture — the blood slowly sinks 
to the most dependent parts, oedema and thirst result, and finally 
death from cerebral anaemia ensues. In man, standing erect, 
the heart is situated above its chief reservoir — the abdominal 
veins. The blood is raised by the action of the respiratory move- 
ments, which act both as a suction and as a force pump, for the 
blood is not only aspirated into the right ventricle by the expansion 
of the thoracic cavity, but is expressed from the abdomen by the 
descent of the diaphragm. When a man from fear, his 

muscular system is relaxed and respiration inhibited. The blood 
in consequence sinks into the abdomen, the face blanches and the 
heart fails to fill. He is resnscitated either by compression of the 
abdomen, or by being placed in the head-down posture. To prevent 
faintness and ’drive the blood-stream to his brain and muscles, a 
stfldier tightens his belt before entering into action. Similarly, men 
and women with lax abdominal wall and toneless muscles take refuge 
in the wearing of abdominal belts, and find comfort in prolonged 
immersiott in baths. It would be more rational if they practised 
rope-hauling, and. like fishermen, hardened their abdominal muscles. 
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In the mature foetus the fluid brought from the placenta by the 
umbilical vein is partly conveyed at once to the vena cava aacendens 
p . by means of the ductus venosus and partly flows through 
trunks that unite with the portal vein, returning the 
blood from the intestines into the substance of the liver, thence to 
be carried back to the vena cava by the hepatic vein. Having thus 
been transmitted through the placenta and the liver, the blootl that 
enters the vena cava is purely arterial in character ; but, being mixed 
in the vessels with the venous blood returned from the trunk and 
lower extremities, it loses this character in some degree by the time 
that it reaches the heart. In the right auricle, which it then enters, 
it would also l>e mixed with the venous blood brought down from 
the head and upper extremities by the descending vena cava were 
it not that a provision exists to impede (if it does not entirely 
prevent) any further admixture. This consists in the arrangement 
of the Eustachian valve, which directs the arterial current (that 
flows upwards through the ascending vena cava) into the left side 
of the heart, through the foramen ovale — an opening in the septum 
between the auricles — whilst it directs tlie venous current (that is 
being returned by the superior vena cava) into the right ventricle. 
When the ventricles contract, the arterial blood contained in the 
left is propelled into the ascending aorta, and supplies the branches 
that proceed to the head and upper extremities before it underg<»e8 
any further admixture, whilst the venous blood contained in the 
right ventricle is forced into the pulmonary artery, and thence 
througli the ductus artmosus — branching oiT from the pulmonary 
artery before it passes to the two lungs— ^in to the descending aorta, 
mingling with the arterial currents which that vessel previously 
conveyed, and thus supplying the trunk and lower extremities with 
a mixed fluid. A portion of this is conveyed by the umbilical 
arteries to the placenta, in which it undergoes the renovating in- 
fluence of the maternal blood, and fro.m which it is returned in a 
state of purity. In con.sequence of this arrangement the head 
and upper extremities are supplied ^vith pure blood returning from 
the placenta, whilst the rest of the body receives blood which is 
partly venous. This is probably the explanation of the fact that the 
head and upper extremities are most tlevelo])ed, and from thcjir 
weight occupy the inferior position in the uterus. At birth the 
course of the circulation undergoes changes. As soon as the lungs 
arc distended by the first inspiration, a portion of the bloofi of the 
pulmonary artery is diverted into them and undcrgoifs aeration ; 
and, as this portion increaH«iS with the full activity of the lungs, 
the ductus arteriosus gradually shrinks, and its cavity finally 
becomes obliterated. At the same time the foramen ovale is closed 
by a valvular fold, and thus the direct communication inn ween the 
two auricles is cut off. Wlien these changes have been accomplished, 
the circulation, which was before carried on upon the plan of that 
of the higher reptile.s, becomes that of the complete warm-blooded 
animal, all the blood which has bcu-n returned in a venous state to 
the right side of the heart being transmitted through the lungs before 
it can roach the left side or lie propelled from its arterial trunks. 
After birth the umbilical arteries shrink and close uj) and become 
the lateral ligamems of the bladder, while their upp<Ji ])arts remain 
as the superior vesical arteries. The umbilical v<Mn become.s the 
ligamentum teres. The ductus venosus also shrinks and finally is 
closed. The foramen ovale is also closed, and the ductus arteriosus 
shrivels and becomes the ligamentum artcriosum. 

Tlie blood vessels are supplied with constrictor and dilator nerve 
fibres which regulate the size of the vascular bed and the di.stribu- 
- lion of the blood to the various organs. The arteries may be 

compared to a high pressure main supplying a town. By 
means of the vaso m ter nerves the arterioles (the house 
^ * taps) can be opened or closed and the current switched 

on to or off any organ acconling to its functional needs. If all the 
arterioles be dilated at one and the same time, the aortic pressure 
falls, and the blood taking the pathways of least resistance, gravi- 
tates to the most dependent parts of the vascular system, just as if 
all the taps in a town were opened at once the pressure in the main 
would fail, and only the taps in the lower parts of the town would 
receive a supply. The discovery of the vaso-motor nerves is due 
to Claude Bernard (1851). He discovered that by section of the 
cervical sympathetic nerve he could make the ear of a rabbit flush, 
while by stimulation of this nerve he could make it blanch. Claude 
Bernard had the good fortune to make the further discovery that 
stimulation of certain nerves, such as the chorda tympani supplying 
the salivary gland, produces an active dilatation of the tdood vessels. 
The vaso-constrictor fibres issue in the anterior spinal roots, from 
the second thoracic to the second lumbar root, and pass to the sym- 
pathetic chain of ganglia. 'Hie fibres are of small diameter, and 
probably arise from cells situated in the lateral horn of the grey 
matter of the spinal cord. They each have a cell station in one 
other ganglion and proceed as post -ganglionic fibres to the cervical 
s^pathetic, to the mesenteric nerves and to the nerves of the limbs. 
Nicotine paralyses ganglion cells, and by applying this test to the 
various ganglia the cell stations of the vaso-constrictor fibres sup- 
plying each organ have been mapped out. The vaso-dilator fibres 
have not so restricted an origin, for they issue in the efferent roots 
in all parts of the neural axis. The two kinds of nerves, although 
antagonistic in action, end in the same terminal plexus whoch^ 


surrounds the vessels. The presence of vaso-dilator filu'cs in the 
common nerve trunks is intisked, on excitation, by the overpowering, 
action of the vaso-constricior nerves. The lal ter are, however, more 
rapidly fatigued than the former, and by this and oilier means 
the presence of vaso-dilutor fibres can be demonstrated in almost 
all parts of the body. The nervi-erig elites to the penis mid the 
chorda tympani supplying the salivary glands are the most striking 
examples qt vaso-dilator nerves. The vaso-dilator nerves for the 
limbs issue in the posterior spinal roots ( Bay iiss ). The posterior roots 
contain the afferent nerves (toiic)i, pain. &c.). Excitation of these 
fibres causes refiexly a rise of blood pressure directly, a vaso-dilata- 
tion of the part tlie nerves supply. Thus it is assured that the 
irritated or injured part receives immediately a greater supply of 
blood. The vaso-motor centre exerts a tome inttueiico over the 
calibre of the arterial and portal systems. 

Much labour has been clone since to determine the origin and 
exact distribution of the vaso-motor nerves to the various organs, 
and the reflex conditions under whicli they come normally into 
action, and, as the fruit, our knowledge of these incpiirios has come to 
a condition of considerable exactness. This knowledge is of great 
practical importance to the physician, and it is wortli noting that 
it has been obtaiiieil entirely liy experiment on living but anaes- 
thetized animals. No cUss(^ctiohs of the dead animal could have 
informed us of the vaso-motor nerves. Vaso-motor effects can be 
studied by (i) inspection of the flushing or tilanching of an organ ; 
(2) measuring the venous outflow ; (3) recording the pn^ssure in the 
artery going to and the vein leaving the organ ; (4) observations on 
the volume of an organ. I'o make these oliservatioiuH, the organ is 
enclosed in a suitable air-tight box or plethysmogra(>li. an opening 
being contrived for the vessels of the organ to pass through so that 
the circulation may continue. The box is Idled with air or water 
and is connected with a recording tambour (see fig. 18), 

The chief effects of vaNO-coristriction are an increased resistance 
and lessened flow through the organ, diminished volume and tension 
of the organ, the venous blood issues from it darker in colour and 
the pressure rises in the artery and falls in the vein of the organ, 
and its temperature sinks. Lastly, if a large area be constricted 
the general arterial pressure rises. 

The centre is situated in the spinal bulb beneath the middle of the 
floor of the fourth ventricle. The tone of I he vascular system is not 
disturbed when the great brain and mid brain is destroyed as far 
as the region of the jions Varolii, but as soon as the spinal bulb is 
injured or destroyed the arterial pressure fulls very greatly, and the 
animal pass(‘s into the condition of surgical shock if kept alive by 
artificial respiration. Painting the floor of the fourth vonlriclo 
with a local anaesthetic, c.g. cocaine, has the same lowering effect 
on the blood pressure. Division 01 tlie cervical spinal cord or of the 
.splanchnic nerves lowers the blood prcfssure greatly. 'Die one ]e.sion 
cuts off the whole body, the other the abdominal organs from the 
tonic influence of the centre. TIui tall of pressun^ is due almost 
entirely to the jiooling of the blood in the portal veins and vena 
cava inferior. On the other hand, electrical (*xcitalion of the lower 
end of the tlivifled cord or s])lanchnic nerves rai.si^s the pressuiM! 
by restoring the vascular tone. If an animal bo kept alive aft< r 
division of the spinal cord in the lower cervical region, ns it may he, 
for the phrenics, the chief motor nerves of reH])iration, come off 
above this region, it is found that the vascular tone after a time 
becomes restored and tlie condition of shock ])asses away. By no 
second section of the spinal cord can the general condition of .shock 
be reproduced, but a total olistruction of tlie cord once more causes 
a general loss of the vascular lone. From the experimenlai result, 
so obtained, it is argued that subsidiary vaso-motor centres exist 
in the spinal cord, and there is evidence to show that those centres 
may be excited refiexly. After the lumbar cord has been destroyerl 
the tone of the vessels of the lower limbs is recovered in the course of 
a few days. In this case the recovtiry is attributed to the ganglionic 
and nervous structures which are intercalated betweem the spinal 
cord and the muscular walls of the blood vessels. There are thus 
three mechanisms of control, the Imlbar centre influenced par- 
ticularly by the visual, auditory and vestibular nerves, the spinal 
centres and the peripheral ganglionic structures. 

The vaso^inotor centre is reflexJy excited by the afferent nerves, 
and its ever-varying tonic action is made up of the balance of the 
“pressor** anil “ depressor “ influences wJiicIi thus reach it, and 
from the quality of the blood which circulates through it. Pressor 
effects, those causing increased constriction and rise of arterial 
pressure, may be produced by stimulating tlie central end of almo.st 
any afferent nerve, and especially that of a cutaneous nerve. 
Depressor effects are always obtained by stimulating the depressor 
nerve, and may be obtained by stimulating the afferent nerves 
under special conditions. That these reflex vaso-motor effects 
frequently occur is shown by the blush of shame, the blanching of 
the face by fear, the blanching of the skin by exposure to cold and 
the flushing which is produced by heat. The rabbi t’.s ear blanches 
if its feet are put into cold water* The vaso-motor mechanism 
is one of the most important of those mechanisms which control 
the body heat. Stimulation of the nasal mucous membrane causes 
flushing of the vessels of the head, constriction elsewhere and a 
rise of arterial pressure* Pood iit the month, or even the? sight OT; 
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smell of food, cause dilatation of the vessels of the salivary gland. 
The mucous membrane of the air passages flush and secrete more 
actively when a draught of cold air strikes the skin. Ice placed on 
the abdomen constricts not only tlie vessels in the skin but those in 
the kidney. Many other examples might be given of the control 
which the vaso-mo’tor system exerts, but the above arc sufficient to 
suggest the influence which the physician can bring to bear on the 
blood supply of the various organs. 

Discussion has taken place as to whether depressor reflexes arc 
brought about by lessening of the vaso-constrictor tone or by ex- 
citation of vaso-dilator nerves. Proof of an undoubtable character 
seems to have been produced that after division of the vaso-con- 
strictor nerves dilatation of a limb can be brought about reflexly 
by stimulating the depressor nerve, and in this case the eflect must 
be produced by active excitation of the vaso-dilator nerves. 

Under certain unusual conditions, e.g, deficient supply of oxygen, 
the vaso-motor centre exhibits rhythmical variations in tonicity 
which make themselves visible as rhythmical rises and falls of 
arterial pressure of slow tempo. A waxing and waning of resjiira- 
lion (Cheyne-Stokes breathing) frequently accompanies these waves. 
Such arc observed in sleep, especially in children and in hibernating 
animals. 

Bibliography. — References to all the authoritative papers up to 
i 8()2 on the circulation of the blood will be found in Tigcrstedt's 
Lehrhuch dev Physiologic dcs Kreislaufs, and up to 1905-1908 in the 
articles on the circulation published in Nagel's Handbuch dev 
Physiologic des Menschen, viz. Allgemcine Physiologic des Herzen, 
Die Innervation dcr Kreislaufsorgane, ' by F, B. Hofmann, “Die 
Mechanik der KrcusUufsorganc, " by O. Frank. An elementary intro- 
duction to the subject will be found in Leonard Hill’s Manual 0/ 
Physiology, and a more extensive treatment of it in the same author’s 
article on the “ Mechanism of the Circulation,” and Gaskell’s article 
on the *' Heart ” in Schkfer’s Text- Hook of Physiology, or in one of 
the larger text-books of physiology, such as that of Howell, Stewart 
Halliburton or Starling. ’ (L. K. H.) 


IV. Pathologv of the Vascular System 

On account of its intimate relations with every part of the 
body, the circulation is prone to disturbance.s arising from a 
great series of causes. Some of these produce effects which 
may be regarded as functional— mere changes in metabolism, 
whose disturbances react upon the rest of the body; others 
give rise to definite structural alterations. In considering the 
pathology of the circulation, it is useful to divide it into that of 
the heart, that of the blood vessels and that of the blood. 

The heart is liable to changes in the pericardium, malforma- 
tions, changes in the mj’ocardium, changes in the 
endocardium, valvular lesions and functional dis- 
orders. 


The 

bMrt, 


(i) The pevicardiuvn may bocomo the seat of morbid changes in 
various cardiac cnlarg<?ments, it may become stretched or dis- 
tended ; but the most common and important of the changes is 
an inflammatory one, i.e, pevicavditis. This may arise by way of 
the blood stream, as in rheumatism, scarlatina and other infective 
diseases, or by way of the lymph stream. The micro-organisms 
chiefly responsible for the production of pericarditis are the pneumo- 
coccus. the different varieties of streptococci and staphylococci, 
the bacillus tuberculosis, the bacillus coli. and sometimes the gono- 
coccus. In the acute form of the disease the shining serous membrane 
becomes first dull and lustreless, the blood vessels engorged and an 
exudation of serum takes place ; then fibrin is deposited both on 
the visceral and parietal layers. When the fluid is insufficient to 
keep the surfaces apart, the separation at each diastole gives rise to 
the well-known ” friction rub.'* Sometimes the amount of exuda- 
tion pent up in the pericardial sac is so great as to necessitate its 
being drawn off. The fluid may be serous or sero-flbrinous, or may 
be haemorrhagic, or have undergone a putrefactive change. An 
effusion of serous fluid into the pericardial sac causes considerable 
embarrassment to the course of the blood, by rendering the negative 
pressure, normally present in the sac, positive. The reason for the 
interference with the circulation brought about by this alteration 
of pressure is that the auricles are by compression rendered incap- 
able of accommodating the blood-return from the veins. Analogous 
effects are produced by pre.ssure upon the heart from without, 
whether by aneurysm or tumour, and pleural effusion or pneumo- 
thorax, affecting the viscera from without. In pericarditis it has 
further to be remembered tha t the effect of the process itself upon 
the muscle fibres lying beneath the membrane is to cause a softening 
of texture and weakening of function, whereby the driving power 
of the heart is diminished. In obliteration of the pericardium, 
again, the presence of the adhesions between these two layers leads 
to interference with the contraction of the myocardium, whereby its 
functions are i^^f^rfered with. Acute ventricular dilatation may 
be associated with pericarditis particularly when the latter is of 
rheumatic origin and is the result of the myocardial softening 


referred to. Pericardial effusions usually undergo absorption, but 
various adhesions, and thickenings known as ” white spots,*' may 
remain. Effusions other than inflammatory are found in the peri- 
cardium, i.e. hydvopevicavdiuvn, a dropsical accumulation, may be 
mistaken for an inflammatory one. It occurs in scarlatina, Bright's 
disease, as part of a general dropsy, or occasionally from some 
mechanical difficulty interfering with the local circulation. When 
the fluid is abundant, it may produce the effects noticed under the 
inflammatory effusion, and the pericardium may become soddened 
and its endothelium degenerated. Haemopevtcavdiumt or blood 
in the pericardium, may occur apart from the amount that may 
be mixed with inflammatory effusions. It is associated with 
foreign bodies penetrating from the oesophagus, rupture of an 
aneurysm, or occasionally ass(^>ciatcd with scurvy and purtiura. 
Gas and air may sometimes distend the pericardium. It is also 
liable to new growths, which arc usually secondary in character, 
and tuberculosis and hydatids are sometimes found. 

(2) Malformations. — We are ignorant of the causes which lea<l to 
imperfect development of the heart. Many of its malformations 
are of purely pathological interest, but others, such as deficiencies 
of the intraventricular septum, non-closure of the foramen ovale, 
patency of the ductus arteriosus, or malformations of the valves, pro- 
duce a series of secondary effects resultant on the deficient aeration of 
the blood and sluggishness of the circulation and of venous con- 
gestion. The train of symptoms is similar to those mentioned below 
under acquired valvular hisions, but dro})sy is very rare, 

(3) 'The Myocardium. — ^The coverings of the heart muscle can- 
not long be diseased without affecting the contractile substance 
itself. Any morbid changes in the lung tissues which impede 
tlic circulation through them, and more particularly emphysema, 
Ii*ad to change in the substance of the right ventricle, while morbid 
clianges in the systemic arteries lead to changes in the left ventricle. 
In hypertrophy we have an increase of substance. 'I'angl found 
by direct measurement that the muscle cells arc increased in 
diameter. The hypertrophy may be due to increased work thrown 
upon the muscle, as in athletics (idiopathic hypertrophy), or may 
be compensatory, when the muscle is trying to overcome a circu- 
latory defect, as in valvular stenosis or regurgitation. Hyper- 
trophy, when within physiological limits, is to be considered ixn 
a means of adaptation. When occurring in pathological cir- 
cumstances, it must be regarded as a method of compensation. 
Every structure and every function in a healthy body has greater 
or lesser reserve of energy. Jn healthy conditions the ordinary 
d(?mands made upon vari6u.s organs arc far below their possible 
respon.ses, and if these be exces.sivc in extent or duration, the 
organs adajit them.selves to the conditions imposed on them. In 
abnormal circumstances the process of hypertrophy is brought 
aliout by the power which the structures have of re.spoudiug to the 
demands made upon them ; and so long as the proce.ss is adequate, 
all disturbances may be averted. As an example of such readjust- 
ment may be cited the fact that in chronic renal cirrhosis, with 
increased thickness of the middle tunic of the arteries, there is 
hypertrophy of the left ventricle. 

Dilatation of the heart is due to the inability of the heart muscle 
to expel the contents of its cavities. It may occur from temporary 
overstress or in the failing compensation of valvular disea.se, or 
may accompany pathological changes in the muscle such as myo- 
carditis or one of the degenerations. 

From the presence of toxic substances in the blood (whether 
introduced from without or arising within the body) the cells of 
the cardiac muscle fibres are apt to undergo what is termed cloudy 
swelling — the wsimple.st form of degenerative process. The cells 
become larger and duller, with a granular appearance, and the 
nuclei are less distinct. As a result of interference with nutrition, 
whether by simple diminution or perverted processes, fatty de- 
generation ensues. It may be associated, but is not necessarily 
connected, with adipose accumulation and encroachment commonly 
termed infiltration. In true fatty degeneration the muscle cells 
have pai’t of their protoplasm converted into adipose tissue. The 
fibres become granular, and the cells lose their definition, while the 
nuclei are obscure. 

The myocardium undergoes both acute and ehronic reaction 
changes. In the former there is enlargement of the nuclei, with 
proliferation but without karyokiiiesis. The muscle cells become 
.swollen and lose their striation, while they are softer in texture 
and tiered in outline. The intermuscular tissues are swollen, 
and may be invaded by leucocjdes ; this may end in abscess for- 
mation or in the production of newly formed fibrous tissue. Chronic 
processes affecting the myocardium give rise to a large amount of 
fibrosis, and the newly formed fibrous tissue separates and com- 
presses the areas of muscle fibres, giving rise to what is commonly 
known as chronic interstitial myocarditis. 

Restitution or recovery may occur to a varying extent in almost 
all of the disease-processes which have been considered, but it lias 
to be kept in view that in certain of the degenerative affections 
there is little if any possibility of getting rid of tlic results of the 
process, while in the reactive cliangcs terminating in the formation 
of much fibrous tissue, or its conversion into adipose or calcareous 
material, the same holds true. Many of the changes, which arc 
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no doubt in thdr essence conservative, lead to far*reaching con- 
se^ences, by their interference v 4 th nutritive possibilities. - 
Diseased conditions of the myocardium arc frequently associated 
with atheromatous degeneiations of the coronary arteries, and angina 
pectoris is said to depend upon such state of malnutrition. 

The causes which operate by means of the myocardium are 
almost invariably of a secondary cliaracter. The various degenera' 
tions already detailed, and the diHercnt forms of myocarditis, as 
well as simple debility of the muscle, arc all examples of changes 
due to general or local disturbance. All processes which directly 
or indirectly interfere with the energy of the walls of the heart 
produce twofold ehecis, by diminisliing the aspiratory or suction- 
pump action during diastole, and by lessening its expulsive or 
lorce-pumj) action during systole. The immediate result upon 
the heart it.self of such disturbances is dilatation of that cavity 
immediately affected. This may occur under perfectly healthy 
conditions. In these, however, the dilatation is evanescent, while 
in the circumstances now under consideration it is permanent, 
and, although compensated, it leads to persistent dilatation. Upon 
the blood vessels the result, whether on account of tliniitiislicd 
aspiratory or propulsive energy, is that the amount of blood in tlie 
arterial system is decreased, while it is increased in the venous. 
It is not a necessary consequence that because there is less blood 
in the arteries the arterial pres.sure will be diminished, or the venou.s 
pressure increased liecausc the veins contain more than their 
normal amount of blood, seeing that the blood pressure dc^pends 
upon many different factors. It is a fact, nevertheless, tliat in 
consequence of the alteration in the relative amount of blood 
in the arteries and veins there is a considerable disturbance of 
blood pressure. Gravitation may overcome the contractile and 
clastic factors, and several consequences ari.se from the rasulting 
venous engorgement. From transudation, oedema o£ the de- 
pendent parts of the body and the serous membranes occurs. 
From the sluggish nature of the current, the blood absorlis too 
much carbonic acid and loscis too much oxygen, hcnct? cyanosis 
is the result. On account, also, of the slowness of the circulation, 
there is a longer period for radiation of heat, and the suiierl'icial 
parts of the body accordingly become cold, 

'flic engorgement of intern.'il organs leads to clislincl changes 
in them. The solid viscera, such as the liver, the spleen,, the kidney 
and the lung, become enlarged and hypcracmic, and if the disturb- 
ance l)C continued, cyanotic atro])hy ensues. Change in structure, 
with loss of function, takes place from blocking of the vessels by 
blood -clot, whether due to coagulation on the .si)ot, or by the con- 
veyance thither of clots formed elscwliere ; a cirrijotic termina- 
tion also is not infrequent, although thcr<^ is still some doubt whether 
in this latter condition other concomitant causes have not at 
the same time been operative. 'J'lic brain, altliough suffering less 
from hyperaemia, is .subject to disturbance? of the circulation 
through it, while it is a common .seat of embolic and thrombotic 
processes. The heart itself, lastly, suffers in conse(|uencc of the 
disturbed circulation through it, and by undergoing venous stasis, 
witli weakening of its walls and increase of its fibrous tissue, it 
comiiletcs the final link in a vicious circle. Effusion into the 
serous sacs, such as the pleura, the pericardium and the ]}eritoncum, 
leads to great disturbance of the viscera with which they are con- 
nected. The mucous membranes, both respiratory and digestive, 
bi?coinc the seat of catarrhal changes in consequence of the back- 
ward pressure and impure blood. 

(4) Changes in the Endocardium. —In endocarditis, or inflamma- 
tion of the lining membrajie of the heart, that portion of the mem- 
brane wliich covers tlic valves is invariably affected first. Two 
varieties of endocarditis are described, simple and infective or 
ulcerative, but it is difficult to stiparate them pathologically. Both 
result from poisoning of the membrane by micro-organisms and 
their toxins ; the main diflercnce seems to lie in the variety of 
micro-organism present. Simple endocarditi.s may bo as.sociated 
with a variety of diseases, acute rheumatism and scarlet fever being 
the most frequent. In many fatal ca.ses of chorea associated 
with endocarditis the micrococcus rhijumaticus has been found 
in the endocardium, while the .str(?ptococci present in ton.silitis 
have produced endocarditis in animals. The membrane covering 
the valves loses its smoothness, granulations or elevations forming 
on the free edges ; then the endothelium proliferates and is de- 
stroyed and fibrin becomes deposited, producing what is termed 
a vegetation." In the lower layers of this vegetation micro- 
organisms can be demonstrated. Finally, portions of the vegeta- 
tions may be broken off and carried as emboli in the blood stream, 
or two valves may become glued together, narrowing the opening and 
producing stenosis, or the deformed valves may be unable to close 
properly and regurgitation takes place. Thus the lesions of val- 
vular disease are produced. In infective or ulcerative endo- 
carditis, occurring in conjunction with such disea.ses as pyaemia, 
septicaemia, smallpox and pneumonia, pyogenic micrococci are 
carried into the blood stream, and purulent deposits take place 
around the valves. In this case, however, the emboli arc septic, 
and when carried to distant tissues produce there ulceration and 

S us-formation. Numerous abscesses may occur in the wall of 
heart muscle itself. 


(5) Valvular Lesions. — All the valves of the heart are not equally 
liable to disease ; those most frequently affected are the aortic 
and mitral valves. \Vc have seen how the lesions of the valves 
are brought about. A valvular lesion may act in two ways ; it 
may impede the onward flow of the blood by narrowing the orilice, 
or the mal-closure of the valves may allow a reflux of blood. Either 
of these processes may occur at any of the valvular orifices of the 
heart. Obstruction is usually complicated by some regurgitation 
as well, though the converse does not hold good. An incrca.se of 
the quantity of blood in the auricles, particularly the left, has a 
less marked effect on the heart itself tlian an incrcaHc in the con- 
tents of the ventricles, owing to the left auricle being in continuity 
with the pulmonary system ; whereas if the amount of blood in 
tlie left ventricle be doubled the ventricle mu.st dilate in order to 
{iccommodate it. The reserve power of the lieart is callc?d upon 
to meet the dilatation, the muscular tissues becoming hyper- 
trophied, and a more })owerful systole is produced. As the left 
is the chief ventricle to undergo this cliange, the ai)ex of the lieart 
becomes displaced downwards. Similar changes take place in the 
right ventricle, in nuliuonary stenosis or tricuspid incompetency. 
Changes in the right ventricle other than i)rimary valvular di.sea.se 
of the right side of the heart are frequently precedetl by mitral 
incom])etencc. and are due to extra pressure ()eing thrown upor! 
the pulmonary .semiluniir valves by the pn.'.ssure in the ovtTlull 
pulmonary system. In mitral regurgitation the accumulation of 
l)lood in the right auricular cavity leads to its dilatation and an 
engorgement of the pulnionary vessels, pulmonary oedema and 
induration of the lung, which in' turn affects the right heart. Should 
compensatory hyportrojdiy of the right ventricle fail to be istab* 
lislied, we get the general V(*nous conge.stion, (Iroj)sy and sequeiic.t 
before alluded to. 

((•) Functional Cardiac Disordered. — Cardiac rhythm may be 
modified in several ways; there inay be variation in either ihe 
l(?ngth or the strength of the beat, or the brats may not be asyn- 
chronous. In palpitation or tachycardia its frecpieiicy is increased. 
This increase depends upon the inhibition of the action of the 
cardio-inhibitory centre, im])ulses passing to it from the stomach 
(as in dyspepsia) or from other organs, 'rachycardia is also pro- 
duced by toxic action, as in diplUfieria and Graves's disease. Jn 
bradycardia the frecjucncy is diminished. It may be due to toxins 
or to degenerative changes. Intermitlcnce may simulate brady- 
cardia, though the actual rate of the beat is not le.ssened, but th(J 
weak heats fail to reach the j)c ri)>hery. Various irregularities may 
take place, dependent upon ixu-verlecl nerve action. It is coii- 
sidered that the intrinsic nerve elements jflay a large part in these, 
and in some forms of disease the irregularity is of myocardial origin. 

The blood vessels possess the properties of contrut!lility and 
elasticity in different degrees. U'heir contractility is char- 
acterized by great tonicit)^ considerable rhythmic 
action aiyi little or no rapidity of contraction. Their 
elasticity store.s up energy in a potential condition, and 
this may be liberated in kinetic form as rcfiuired. The vessels 
are supported in various degrees by the different ti.ssues in 
which they are found. In the more solid viscera they are 
strongly supported, as in the liver and kidney, while in th().se 
which are le.ss dense, as in the case of the brain and the lungs, 
they arc not so well sustained. 

In many conditions the contractility and elasticity of the blood 
vessels become diminished according as they may be involved 
in various pathological processes purulent, tuberculous or sy])h- 
ilitic. Chronic toxic cotidition.s lead to numerou.s d(!genera tions, 
such as fatty degeneration or hyaline degeneration of muscle fibre, 
apparently as the effect of coagulativc processes. 'J‘lie tis.sues 
as.sumc a .somewhat gla.s.sy appearance, with a distinct tendency 
towards .segmentation. Calcareous infiltration is brought about by 
the deposition of lime salts in tissues which have previously under- 
gone fatty or fibroid changes ; it particularly affect.s the artcrie.s 
in senile affections. In consequence, of many toxic agencies a.s 
part of a senile change, an<l as the effect of long-continued stress, 
the blood ve.ssels undergo a loss of their normal properties. This 
is compensated by the growth of an excessive amount of fibrous 
tissue, leading to various forms cf arterial sclerosis, of which the 
best known arc endarteritis obliterans, which affects the smalk.T 
arteries and is due to a toxic irritant and may occur at any age, 
and endarteritis deformans (atheroma), which affects the larger 
arteries during middle age, and is usually due to mechanical irritation. 
As the result of the.se fibrous changes there is interference with 
the blood current, since the vessels become unyielding yet frangible, 
instead 6 f distensile and elastic, tubes. "J'he sclerotic changes 
lead, moreover, to dilatation of blood vessels, as well as to the 
formation of definite aneurysms. They al.so pave the way for 
coagulation of blood within them, i,e, thrombo.si.s, while in certain 
.situations, more particularly in the brain and in the kidney, rupture 
is apt to take place. Upon the heart also these changes bring 
alK>ut far-reaching effects. Dilatation, accompanied by hyper- 
trophy, is a certain result of generalized arterial degeneration. 
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while changes in the coronary arteries lead to some of the definite 
results in the walls of the heart which have already been considered. 

Veins arc subject also to mechanical and toxic effects. The 
pressure of abdominal tumours, the ctfects of the weight of a column 
of blood on a long vein, constipation or obstruction to the venous 
return inri>' cause dilatations or varicosity. The dilatation thins 
the walls of the veins and the valves become incompetent ; the 
dilated vessel then becomes twisted and the surrounding tissues 
thickened by the growth of fibrous tissue. The thinned walls 
may rupture, and, owing to the loss of the valves, extensive haemor- 
rhages may take place. Thrombosis may follow the slowing of the 
blood current, and phleboliths are produced by the deposit of 
lime salts in it. Phlebiiis is an acute inflammation of a vein. A]>art 
from injury it usually follows invasion by a septic thrombus, as 
in the well-known phlegmasia alba dolens, when an infective clot 
from the uterine sinuses reaches the iliac veins. The pathology of 
the blood itself is treated under Blood. 

VASE (through Fr. from Lat. vas, a vessel, pi. vasa, of which 
the singular vasum is rarely found ; the ultimate root is prob- 
ably was-^ to cover, seen in Lat. vestiSj clothing, Eng. ‘‘ vest/* 
Gr. cV6»t/ 9, and also in ^'wcar/* of garments), a vessel, par- 
ticularly one of ornamental form or decoration ; the term is 
often confined to such vessels which are uncovered and with two 
handles, and whose height is great in proportion to their width. 
It is the general term applied to the decorative pottery of the 
ancient Greeks and Romans, of whatever shape (see Ceramics). 

VASELINE, or mineral jelly, the Paraffinum inolle of the 
British Pharmacopoeia, a commercial product of petroleum 
which is largely employed in pharmacy, both alone* and as a 
vehicle for the external application of medicinal agents, e.speci- 
ally when local action rather than absorption is desired, and 
as a protective coating for metallic surfaces. Vaseline ** is a 
registered proprietary name (coined from the German Wasser^ 
water, the Greek tKaiov, oil, and the termination -m/?), and is 
strictly applicable only to the material manufactured by one 
company (the Chesebrough Manufacturing Company), but it is 
commonly applied in a generic sense, As met with in com- 
merce, vaseline is a semi-solid mixture of hydrocarbons, having 
a melting-point usually ranging from a little below to a few 
degrees above joo^' F. It i.s colourle.s.s, or of a pale yellow colour, 
translucent, fluorescent, amorphous and devoid of taste and 
smell. It does not oxidize on expo.sure to the air, and is not 
readily acted on by chemical reagents. It is soluble in chloro- 
form, benzene, carbon bisulphide and oil of turpentine. It also 
dis.solvcs in warm ether and in hot alcohol, but separates from 
the latter in flakes on cooling. 

The procc.ss employed by the Che.sebrough Manufacturing Com- 
pany in the manufacture of va.seline is said to consist e.s.s(»ntiaily in 
the careful distillation of selected crude petrolojum, vacuum-stiJls 
being used to minimize dissociation, and filtration of the residue 
through granular animal charcoal. I'he filtiTS are cither steam- 
jacketed, or arc placed in rooms heated to 120° F., or higher. The 
fir.st runnings from the filters arc colourless, and when they become 
coloured to a certain extent they are collected for use as a lubricant 
under the name of “ filtered cylinder oil." (B. R.) 

VASILKOV, a town of Russia, in the government of Kiev, 
23 m. by rail S.VV. of the city of Kiev. Pop. 18,000, chiefly agri- 
cultural. Vasilkov was founded in the 10th century, but laid 
waste during the Mongol invasion of 1239-42. In 1320 it was 
taken by the Lithuanians, and later by the Poles, under whom 
it remained until 1686, when it was annexed to Russia. 

VASLUI, the capital of the department of Vaslui, Rumania ; 
on a hill at the confluence of the B^rlad and Vaslui rivers, and 
on the railway from Jassy to Galatz. Pop. (1900) 13,405. 
There are a fine old church and ruins of a palace built in 1471 
by Stephen the Great. The chief trade is in corn, wine, cattle 
and timber. A fair is held yearly on the first ten days of 
September. 

VASSAL (Fr. vassal, vassaul^ vassault, &c.), the tenant and 
follower of a feudal lord (see Feudalism). The etymology 
of the word has been a matter of considerable dispute. TTie 
late Henri de Tourville, in his Histoire de la formation par- 
Hcfdariste, maintained that vassal is derived from the German 
Gastf a guest, meaning an outsider to whom a portion of a free 
domain was assigned in return for rent and certain fixed services. 
This derivation has a somewhat fantastic air, and seems to have 


been framed to suit an hypothesis. The commonly aco^ted 
etymology is from the Breton Welsh giioas, a lad or a 
servant. As the word in its Latin form vassus was at first 
uniformly employed in the sense of slave, this explanation is 
the more acceptable of the two. II it is correct we may say 
that “ vassal ** was analogous in origin to the name of “ boy ** 
given to a coloured servant by Europeans in Asia and Africa. 
The word gained in dignity under the Frankish empire through 
the vassi dominici, i,e, servants of the royal household, great 
officers of state, who were sent on extraordinary missions into 
the provinces, to act as assessors to the counts in the courts, or 
generally to settle any questions in the interests of the central 
power. Sometimes they were sent to organize and govern a 
march, sometimes the)^ were rewarded with benefices, and as, 
with the growth of feudalism, these developed into hereditary 
fiefs, th<; word vassus or vassallus was naturally retained as im- 
plying the relation to the king as overlord, and was extended 
to the holders of all fiefs whether capital or mediate. As feudal 
independence increased, the word vassal lost every vestige of its 
original servile sense, and, since it had come to imply a purely 
military relation, acquired rather the meaning of “ free warrior.** 
Thus in medieval French poetry vasselage is commonly used in the 
sense of ‘^prowess in arms,** or generally of any knightly qualities. 
In this sense it also became acclimatized in England, and 
“ vassal ** came to be used as equivalent to free-born, soldierly, 
valiant and loyal, in which sense it is commonly used in medieval 
poetry. In countries which were not feudally organizcd~-in 
Castile, for instance — vassal meant simply subject, and during 
the revolutionary period acquired a distinctly offensive signifi- 
cance as being equivalent to slave. I'hc diminutive form 
vasseleius, for the son of a vassal, after Strang fortunes returned 
to something of its original sense of “ household servant ** in 
the modern “ valet ’* {q,v) (sec also Vavassor). 

See Dictiomaire de Vancienne languc fratiCdisc (Paris, 1893), for 
numerous examples of the use of the word vassal ; also Du Cange, 

I Glossarium, *' Vassus." 

! VASSAR COLLEGE, a non-sect arian institution for the higher 
education of women, aliout 2 m, E. of Poughkeepsie, New York, 
U.S.A. It was incorporated in 1861 as Vassar Female College 
(which was changed to Vassar College in 1867), and was named 
in honour of its foundtT,^ Matthew Vassar, who transferred to a 
board of trustees of his own selection about $400,000 (increased 
by his will to twice that amount) and the tract of about 200 
acres of land upon wdiich the college was built. Building began 
in June 1861, and the institution was opened on the 20th of 
September 1865, with John Howard Raymond'^ (1814-1878) as 
president, and Hannah W. Lyman (1816-1871) as lady principal ; 
it had a faculty of eight professors and twenty instructors 
and teachers, and an enrolment of 353 pupils. 'J’he first 
graduating class was that of 1867, and comprised four members, 
to whom were given temporary certificates stating that they 
were “ entitled to be admitted to the First Degree of Liberal 
Arts,* as the propriety of awarding the degree of “ bachelor ** to 

’ Matthew Vassar (1791-1808) was born at East Dcreham, I'ud- 
denliam parish, Norfolk, England, on the 29th of April 1791, son of 
a Baptist who emigrated to the United States in 1796, settled 3 m. 
E. of Poughkeepsie in 1797 and in 1801 established a brewery there. 
The brewery wOvS burned in t8ii, and Matthew took up the business 
and in 1812 established an " ale and oyster saloon " and a brewery, 
from which he became wealthy. He was a prominent member of 
the Baptist church. He the idea of founding a college for 
women from his niece, Lydia Booth, a school teacher. He died on 
the 23rd of June 1868 while reading his farewell report to the Board 
of Trustees, His nephew, Mattiiicw Vassar, Jim. (1809-1881), was 
born in Poughkeepsie, became manager of his uncle’s brewery, 
was a member of the Board of Trustees of Vas.sar College, and its 
treasurer until his death, gave in all about $500,000 to the institu- 
tion, and with his brother, John Guy Vassar (1811-1888), also 
one of the trustees and a benefactor of the college, gave to the 
college the Vassar Brothers* Laboratory. 

* Raymond graduated at Union College in 1832 ; studied law 
and then (at Hamilton, N.Y.) theology ; in 1839-49 taught 
rhetoric and English literature at Madison (now Colgate) University, 
at Hamilton, N.Y. ; was professor of belles-lettres at Rochester 
University in 1850-56; and organized the Brooklyn Polytechnic 
Institute in 1856-65. 
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women was questioned at that time ; in 1868 these certificates 
were replaced by diplomas bestowing the degree of A.B. The 
present equipment includes more than twenty buildings, and 
the campus has an area of about 400 acres. Tlie college confers 
the baccalaureate degree in arts (A.B.) upon the completion 
of the regular course of four years, and a second degree in arts 
(A.M.) upon Bachelors of Arts of Vassar or any approved 
college who have completed (by examination and thesis) a course 
of advanced non-professional study. In 1909-10 there were 
about ninety professors and instructors and 1040 students. The 
college had in 1909 total productive funds of about $1,360,000, 
yielding an income of about $600,000. James Monroe Taylor 
(b. 1848), a graduate of the university of Rochester and of 
Rochester Theological Seminary, became president of the college 
in 1886. 

See Benson J. Lessing's Vassal^ College and its Founder (New York, 
1867) and Frances A. Wooers Earliest Years at Vassar (Pough- 
keepsie, N.Y„ 1909). 

VASTO (anc. Histonium), a fortified town of the Abruzzi, 
Italy, in the province of Chieti, situated liigh on an olive-claa 
slope, about a mile from the Adriatic, 32 m. direct S.E. by E. 
of Chieti and 131 m. by rail from Ancona, 525 ft. above sca- 
level. Pop. (190. ), 10,090 (town ) ; 15,542 (commune). It is 
surrounded by medieval walls, and commands fine views extend- 
ing to the Tremiti Islands and Monte Gargano. The churches of 
S. Pietro and S. Giuseppe have Gothic facades. There is a 
medieval castle. The municipal buildings contain a collection 
of Roman antiquities and inscriptions. There are manufactures 
of earthenware, woollen cloth and silk ; but the inhabitants arc 
chiefly employed in the culture of the olive and in fistiing. 

The ancient Histonium war, a town of the Freiitani, and an 
Oscan inscription of the period of its independence speaks of 
censors there, probably officers of the whole community of the 
Frentani (see R. S. Conway, Ualiatt Dialects^ i. 208, Cam- 
bridge, 1897). Though hardly mentioned in history, it was a 
flourishing municipal town under the Roman Empire, as is shown 
by the numerous inscriptions found there. One of these 
mentions its Capitolium or temple of Jupiter, Juno and Minerva. 
It lay on the line of the ancient road which prolonged the Via 
Flaminia to the S.E., and n;ach(*d the coast here after having 
passed through Anxanum (Lanciano). It was, and still is, 
subject to severe earthquakes. (T. As.) 

VATICAN COUNCIL THE, of 1869 and 1870, the last ecumeni- 
cal council of tlie Roman Catholic Church, and the most im- 
portant event in her historical development since the Tridentine 
synod. The preliminaries were surrounded by the cio.scst 
secrecy. As early as the end of the year 1864, Pius IX. had 
commissioned the cardinals resident in Rome to tender him 
their opinions as to tlie advisability of a council. The majority 
pronounced in favour of the scheme, dissentient voices being 
rare. After March 1865 the convocation of the council was 
no longer in doubt. Thirty-six carefully selected bishops of 
diverse nationalities were privately interrogated with regard 
to the tasks which, in their estimation, should be assigned to 
the prospective assembly. Some of them proposed, inter alia, 
that the doctrine of papal infallibility should be elevated to 
the r^k of a dogma. In public, however, Pius IX. made no 
mention of his design till the 26th of June 1867, when Catholic 
bishops from every country were congregated round him in 
Rome on the occasion of the great centenary of St Peter, On 
the 29th of June 1868 the bull Aelerni Patris convened the 
council to Roine, the date being fixed for the 8th of December 
1869. And since the Roman Qitholic Church claims that all 
baptized persons belong to her, special bulls were issued, with 
invitations to the bishops of the Oriental Churches, to the 
Protestants to the other non-Catholics, none of which 
groups complied with the request. 

The object of the council was long a mystery. The Bull of 
Convocation was couched in perfectly general terms, and 
specified no definite tasks— a circumstance which at first en- I 
sured a favourable reception for the scheme, as it allowed ample 
scope to hope and imagination. But, among liberal Catholics, | 
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this mood underwent a complete reversal when information 
began to leak out as to the object of the Curia in convening the 
council. The first — epoch-making — revelation was given, in 
February 1869, by on article in the Civilid Cattolica, a periodical 
conducted under Jesuit auspices, it was there stated, as the 
view of many Catholics in France, tliat the council would be of 
very brief duration, since the majority of its member.^ were in 
agreenient. As a presumptive theme of the deliberations, it 
mentioned inter alia the proclamation of papal infallibility. 
The whole proceeding was obviously an attempt, from the 
Jesuit side, to gauge the prevalent opinion with regard to this 
favourite doctrine of ultramontanism. The repudiation was 
energetic and unmistakable, especially in Germany. Certain 
articles on ‘‘ The Council and tlie Civiltk,” published by 
Dollingcr in the Allgemeine Zeitung, worked like a thunderbolt. 
Unions of the laity, designed to repel the encroachments of 
ultramontanism, sprang up immediately ; and all manner of 
old ideas for the remodelling of the clergy were broached anew. 
It must, however, be admitted that (!ountcr demonstrations 
were not lacking. The attitude adopted by the German episco- 
pate well exemplifies the ecclesiastical situation of that period. 
The bishops tried to allay tlie excutement by publishing a 
pastoral letter drawn up in common ; but in a written address 
to the pope they declared against the contemplated definition 
of infallibility. In France also a violent conflict broke out* 
Here it was principally the writings of Bishop Marct in Paris 
{Du concile general el de la paix reUgieuse, 2 vols., 1869), and of 
Bishop Dupanloup of Orleans, which gave expression to the pre- 
valent unrest, and led to those literary controversies in which 
Arclibishop Manning of Westminster and Deciiainps of Mechlin 
came forward to champion the opposite cause. In Italy the 
free-thinkers considered the moment opportune for renewing 
their agitations on a larger scale. They even attempted — 
though with no success worth the name — to counteract the 
Vatican Council by a rival council in Naples. That the pro- 
jected dogma had weighty opponents among the higher clergy 
of Austria-Hungary, Italy and North Amerira was demonstrated 
during the prognjss of the council ; but before it met all was 
qui<;t in these countries. The credit of inviting the European 
governments to consider their attitude towards the. forthcoming 
synod belongs to the j)re.siclent of the Bavarian ministry. Prince 
Chlodwig of Ilohenlohe-Schillingsfiirst, the future imperial 
chancellor. In his circular note to the Powers of the 9th of 
April 1869 he analysed the political import of the doctrine of 
papal infallibility,* and proposed a common counse of action. 
But his overtures met with no response. In view of the strained 
international situation, none of the Powers approached was 
willing to take a step which might easily have resulted in a 
bitter conflict with the Church ; and the studied vagueness of 
the Curia in its official pronouncements on the council enabled 
them to assume an attitude of reserve and suspension of judg- 
ment. France was equally inactive, though it rested with her 
to decide whether the council could even meet in Rome : for 
the witlidrawal of her troops from the papal state would have 
been the signal for a patriotic Italy to sweep this last impedi- 
ment to national unity from the face of tlie earth. 

On none of the previous ecumenical councils did the Roman 
see exercise so pronounced an influence as on tlie Vatican. As 
early as the year 1865 a committee of cardinals had been formed 
as a special directive congregation for the affairs of the future 
general council,” a title which was usually abbreviated to that 
of Central Commission.” Among the earliest preliminaries, a 
number of distinguished theologians and canonists were retained 
as cmsultors to the council. In the selection of these the pre- 
ference for men of ultramontane tendencies was so pronounced — 
Ddllinger, for instance, was not invited — that the influences at 
work in the convocation of the council were obvious long before 
its opening. Under the control of the Central Commission were 
six sub-commissions : (1) for dogma ; (2) formatters of ecclesi- 
astical discipline ; (3) for the religious orders ; (4) for the Oriental 
Churches and the missions ; (5) for the secular policy of the Church; 

* The note was drafted by Ddllinger Infalubiuty). 
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(6) for the ceremonial of the council. The pope nominated 
the presidents of the council (Cardinals Reisach, de Luca, Bizarri, 
Bilio and Capalti); also the secretaries and the remaining 
officials. Again, before the proceedings began, he determined 
the order of business on his own initiative {Multiplices inter dJ. 
Nov. 27, 1869),— thus precluding the members of the synod 
from any opportunity of co-operating in the task. In these 
regulations the right of fixing the subjects for debate was reserved 
lo the pope. The members of the synod, it is true, enjoyed the 
privilege of proposing motions ; but these motions could never 
reach the stage of discussion, except by the papal sanction. 
Another fact of great importance was the strict privacy in 
which the labours of the council were to be conducted, the 
members being pledged to silence on every point. For their 
deliberations, two forms of assembly, analogous to those em- 
ployed at Trent, were instituted : the congregation es generates 
and the srssiones. The General Congregations, presided over 
by cardinals, were employed in considering the schemata (drafts) 
submitted to the synod ; and provisory votes — not regarded as 
binding —were there taken. The sessions witnessed the definitive 
voting, the results of which were to be immediately promul- 
gated as ecclesiastical law by the pope. The form of this pro- 
mulgation was, in itself, sufficiently characteristic ; for the pope 
was represented as the real agent, while the acknowledgment of 
the share of the council was confined to the phrase sacro appro- 
hanie concilio. In contrast to this, w(? may refer to the synods 
of Constance and 'J'rcnt (C. Mirbt, Quellcn u.s.w.y pp. 1 55-202, and 
the articles Constance, Councii- or, and Trent, Council of). 
In the event of the drafts submitted by the Curia not being 
unanimously adopted by the General Congregations, they were 
to be remitted, together with the objections raised, to special 
('ommittees chosen from the body of the council. These com- 
mittees {congregat tones speciales deputai lanes), the presidents of 
winch were also nominated by the pope, were four in number : 

( 1 ) for matters of belief ; (2) for questions of ecclesiastical dis- 
cipline ; (3) for the religious orders; (4) for affairs of the Oriental 
Churches. The whole proceedings took place in the church 
of St Peter, the south transept of which had been prepared 
especially for the purpose. That the acouslit* properties of the 
structure were unequal to the demands made upon them was 
obvious from the first day, and occasioned numerous complaints. 

On the 8th of December the first session met, and the council 
was solemnly opened by Pius IX. From beginning to end it 
was dominated by the “ Infallibility problem. At the elections 
tt) the committees the fact was already obvious ; for the leaders 
of the synodal majority in favour of the dogma took excellent 
cure that no one should be chosen who was know'n to lean toward 
the opposite side. The order of procedure excited considerable 
dissatisfaction in many ; and a series of petitions, with alter- 
native suggestions, w'as submitted to the pope, but without suc- 
(‘css. The very first transactions of the council gave proof that 
jiumerous bishops held the theory that their convocation im- 
plied the duty of serious and united work, and that they were 
by no means inclined to yield a perfunctory assent to the papal 
l)rupositions, which— in part at least— stood in urgent need of 
emendation. The Curia awoke to this unpleasant fact during 
the discussion upon the first draft laid before the council, — the 
schema De Fide, — and some perplexity was the result; for 
on the 8th of December the second session had already been 
announced for the 6th of January. Since the consideration of 
the schema could not possibly be completed by that date, and 
since it was now futile to hope that the doctrine of infallibility 
would be carried by acclamation, and without debate, in that 
session, — ^Archbishop Darboy informing Cardinal de Luca that, 
in this event, a hundred bishops would leave Rome at once, — 
the second session, on the 6th of January, was reduced to a mere 
formality, the delegates again declaring their allegiance to the 
Professto Fidei Tridentinae, to which they had already pledged 
themselves at ordination. On the loth of January the schema 
De Fide was referred to the committee for matters of belief,” 
to receive further revision. 

From the 10th of January to the 22nd of February 1870 the 
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council was occupied with proposals concerning ecclesiastical 
discipline and with questions of church life. On this occasion 
it became evident that the synod was not blind to the necessity 
for many and various reforms. Even the College of Cardinals 
and the Curia did not escape. Complaint was made, for instance, 
that the papal chair and the Roman Congregations were filled 
almost exclusively by Italians; while the control oftheChurchwas 
too much centralized in Rome. Again, the treatment of impedi- 
ments to marriages, of licences and of the scales of charges, w'as 
submitted to criticism. The fact was elicited that the resolu- 
tions of provincial synods, when transmitted to Rome for appro- 
bation, were there subjected to arbitrary changes, so that the 
contents no longer corresponded with those to which the bishops 
had affixed their signatures. Even the desire for national 
assemblies and for ecumenical councils, held at regular intervals, 
found expression. The delicate subject of the compulsory 
celibacy of the clergy was also discussed ; the notorious defects 
of the Roman Breviary were considered, and a long debate 
ensued with regard to the policy of drawing up a short catechism 
for the whole of Catholic Christendom. Even the proposals 
which led to these declarations of opinion — many of which were 
neither anticipated nor desired — were not accepted by the 
council, but returned for revision to the respective committees. 

Thai matters progressed slowly was undeniable. It was the 
third month, and not one of the proposals under consideration 
had been despatched. I'hat this unexpected delay was a 
natural sequel to the character of the propo.sals themselves 
was a fact which the Curia declined to recognize. Consequently, 
as that body could rely upon a complacent majority, it resolved 
to proclaim a new order of procedure, by means of which it 
would be possible to end these unwelcome discussions and 
quicken the pace of the council. By the papal decree of the 
20th of February the influence of the committees was increased ; 
the majority was allowed to cut short a debate by accepting a 
motion for its closure ; a plurality of voles was declared suffi- 
cient to carry a proposal ; and the voting itself was modified 
by the institution of a conditional affirmative ” {placet iuxta 
modum) in addition to the regular affirmeitive and negative 
(placet and non placet). Since neither the presidents nor the 
majority of the council could well be expected to employ the 
extensive powers thus placed at their disposal witli much 
consideration for the rights of the minority, protests by the 
weaker party against the new regulations were handed in to 
the pope, but to no effect. 

The main object, however, of this alteration in procedure was 
to ensure that if the council could not be induced to accept the 
doctrine of infallibility by acclamation, it should at least do so 
by resolution. From the first the general interest was almost 
exclusively concentrated on this question, which divided the 
members of the synod into two hostile camps. The adherents 
of the contemplated dogma — among whom Archbishop Manning 
of Westminster and Bishop Senestrey of Regensburg admittedly 
held the leading position— circulated petitions to the pope 
requesting the introduction of a proposal to meet their views ; 
and, as a result of their efforts, the signatures of 480 bishops were 
obtained. This manoeuvre aroused the other side. Petitions 
to the opposite effect were now similarly distributed, and signed 
by 136 bishops. On the 9tlv of February the committee of 
examination — 'ds was only to be expected — resolved to re- 
commend the pope to grant the wishes of the majority. The 
remarkable feature of the situation created by these agitations 
was not that the majority of members declared in favour of 
the dogmatization of infallibility — that was a foregone conclu- 
sion in view of the strides made by ultramontanism in the 
Roman Catholic Church— but that so many could be found 
with courage enough to withstand the aspiration to which 
Pius IX. had given open expression on every possible occasion. 
The weight of their opposition was accentuated by the fact 
that the finest intellects and the ablest theologians of Catholi- 
cism were included in their ranks. The presence of striking 
personalities, whose devotion to the Church was beyond question, 
— ^Archbishop Scherr of Munich, Melchers of Cologne, Bishop 
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Ketteler of Mainz, Bishop Hefele of Rottenburg, Cardinal 
Schwarzenberg of ftague, Cardinal Rauscher of Vienna, Arch- 
bishop Haynald of Kalossa, Bishop Strossmayer of Sirmium, 
Archbishop Darboy of Paris,. Bishop Dupanloup of Orleans, to 
say nothing of the others,— assured this group an influence 
which, in spite of itself, the opposing faction was bound to feel. 
If the minority indeed had form^'d one compact phalanx, the 
council might possibly have taken a different course ; but this 
it was not, and the fatal trutii could not be concealed from 
the pope and his advisers. The bond which united its members 
was not a repudiation of the doctrine of infallibility itself, but 
simply a common sentiment that its elevation to the rank of 
dogma was inopportune at the time. Some — ^possibly many— 
may have entertained serious doubts with regard to that 
doctrine ; but, if such was the case, they succeeded in repressing 
and disciplining their suspicions, and the greatest anxiety was 
shown to avoid the least attempt at founding their resistance 
on a dogmatic basis. And here the weakness of the opposition 
is at once manifest ; it lacked a clear and positive goal. 

In outside circles the proceedings at Rome were followed 
with strained attention, and the battle round the question of 
infallibility was waged with equal violence in France and 
Germany. In the one country public interest was focused 
on the writings of Gratry, the former Oratorian ; in the other 
on the trenchant attacks of Dollinger. In England, Newman 
protested against the dogma, The progress of the council 
was marked by a plethora of controversial literature with 
which it was almost impossible to keep pace ; articles and 
pamphlets were poured forth in increasing volume month 
after month, and even yet no classified collection of them is 
extant. Among them all, none exceeded in influence the 
Rbmische Briefer first published in the Augsburg Allgemeine 
Zeiiung, which gave a regular account of the most intimate 
transactions of the council, and maintained a high reputation 
for accuracy in spite of all attempts to discredit their authen- 
ticity. Important service in di.s.seminating information among 
widely extended circles was done by the brochure Ce qui u 
passe an concile (May 1870), which revealed a number of pro- 
ceedings never intended for publicity. 

Among the secret propositions submitted to the council by 
the Curia was the schema De Ecclesia Christi, which was dis- 
tributed to the members on the 21st of January. This con- 
tained fifteen sections, in which were defined the nature of the 
Church, the position of the pope in the Church, and, more 
especially, the relationship between the Church and the State. 
In case the harmony between these two magnitudes is disturbed, 
the responsibility lies with the State, because it thereby dis- 
regards the rights and duties of the Church (cap. 13). The 
divine law is binding on temporal sovereigns, but the adminis- 
tration of that law is a question which can only be decided by 
the supreme doctrinal authority of the Church (cap. 14). In 
addition to the education of youth, the Church demands ab- 
solute freedom in the training of its clergy and the abroga- 
tion of all restrictions on the religious orders, &c. Thus the 
superiority of Church to State was here enunciated in the .same 
drastic terms as in the Syllabus of Pius IX. (1864)— a declara- 
tion of war against the modern political and social order, which 
in its day provoked the unanimous condemnation of pul)lic 
opinion. When, in spite of the injunction of secrecy, the 
schema became known outside Rome, its genuineness was at 
first impugned ; but as soon as the authenticity of the text 
was established beyond the possibility of doubt, this attempt 
to dogmatize the principles of the notorious Syllabus excited 
the most general indignation, even in the strongholds of 
Catholicism— France and Austria. It almost appeared as if 
both governments, mcensed by these encroachments on the 
sphere of the State, were at last bent upon bringing pressure 
to bear on the future deliberations of the council ; but the 
international situation enabled the Curia to persist in its 
attitude of strict negation towards the despatches of Count 
Beust and Count Daru. On political grounds Napoleon was 
not inclined to employ any form of coercion against the synod ; 


Bismarck maintained a like reserve ; and although Lord Acton 
influenced Gladstone in the contrary direction. Lord Clarendon 
followed Odo Russell, his charge d'affaires in Rome, who was 
himself adroitly kept in hand by Manning. Thus the danger 
that the attitude of the secular powers might imperil the 
liberties of the council was averted for the second time. 

From the 22nd of February to the 18th of March no meetings 
of the General Congregations took place, on account of struc- 
tural alterations in the aula itself. During this interval all 
uncertainty as to whether the question of infallibility would 
actually be broached was dispelled. On the 6th of March a 
supplementary article to section 1 1 of the schema De Ecclesia, 
dealing with the primacy of the Roman sec, was transmitted 
to the members, and in it the much disputed doctrine received 
formal expression. But before the animated discussions which 
centred round this problem could begin^ it was imperative to 
conclude the debate on the schema De Doctrina Catholica, P'rom 
the deputation for matters of faith it returned to the plenum 
in a considerably modified form, and there it occupied the 
attention of the assembly for a full month, beginning with the 
i8th of March. Even in this later stage it frequently gave rise 
to trenchant critici.sm ; but the greatest sensation was created 
by a speech of Bishop Strossmayer, who took exception to 
the terms of the proposal on the ground that it described Pro- 
testantism as the fountain-head of naturalism and as an unclean 
thing {pesHs). There followed a dramatic scene : the orator was 
interrupted by the president and compelled by the outcries 
of the indignant fathers to quit the tribune. Nevertheless, 
Strossmayer by his courageous protest succeeded in modifying 
the objectionable clauses. The bishops of the minority were 
still dissatisfied with .several passages in the schema, but, 
desirous of concentrating their whole available force in opposi- 
tion to the next proposal, they suppressed their doubts ; and 
the result wa.*? that, on the 24th of April, in the third public 
session, the ConsHtuiio dogmatica de Fide Catholica^ was adopted 
unanimously and immediately confirmed by the pope. 

Meanwhile, the elaboration of the all-important business of 
the council had been quietly proceeding. Influenced by the 
alarming number of amendments to the schema De Ecclesia, and 
anxious above all to ensure an early acceptance for the dogma 
of infallibility, the deputation abandoned the idea of subjecting 
the entire doctrine of the Church to debate, and resolved to 
eliminate everything save the one question of papal authority, 
and to .submit this to the council alone. That this procedure 
directly challenged criticism was obvious enough, and, within the 
synod, several speakers drew attention to the capriciousness of 
a method which required them to consider the infallibility of the 
pope before the nature of the Church herself had been defined. 
The event, however, justified the wire-pullers of the council in 
their policy, for the path they chose obviated the danger that 
the discussion might lose itself in a maze of generalities. It is 
impossible to give a short and, at the same time, an adequate 
account of the debate : lengthy disquisitions were the order of 
the day, and the disputants did not scruple to indulge in verbose 
repetition of arguments worn threadbare by their predecessors. 
A pleasant impression is left by the great candour cf the opposi- 
tion speakers, who, in the course of the next few weeks, made 
every point agaimst the doctrine which in their position it was 
possible to make. In the general debate, begun on the 13th of 
May, Bishop Hefele of Rottenburg, author of the well-known 
Konziliengeschichte, criticized the dogma from the .standpoint 
of history, adducing the fact that Pope Honorius I. had been 
condemned by the sixth ecumenical council as a heretic (680). 
Others were of opinion that the doctrine implied a radical change 
in the constitution of the Church : one speaker even charac- 
terized it as sacrilege. The contention that the dogma was 
necessitated by the welfare of the Church, or ju.slified by con- 
temporary conditions, met with repeated and energetic repudia- 
tion. The champions of infallibility were, indeed, confronted 
with no slight task to establish their theory by Holy Writ and 
tradition, and to defend it against the arguments of history. 

^ Mirbt, Quellen, 371-77. 
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But to them it was no hypothesis waiting to be verified, but 
an already existing truth, the possession of which no extraneous 
attaclcs could for a moment afiect. On the 3rd of June the 
general debate was closed, and forty prospective orators com- 
pulsorily silenced. 

In the special debate, which dealt with the proposal in detail, 
every important declaration with regard to the pope was im- 
pugned by one party and upheld by the other. The main 
assault was naturally directed upon the fourth section, “ con- 
cerning the doctrinal authority of the pope,” and Archbishop 
Guidi of Bologna, in particular, incurred the resentment of the 
majority through his outspoken utterances on the subject. Im- 
mediately after the session he was summoned to the Vatican, 
and, on defending his attitude by an appeal to tradition, 
received from Pius IX. the celebrated answer, 1 am the 
tradition.” From the beginning of July onwards it became 
increasingly evident that the council was on the verge of ex- 
haustion : the great heat was positively dangerous to members 
accustomed to a colder climate, and the opinion gained ground 
that the spokesmen of both parties had sufiiciently elucidated 
their views for the benefit of the conclave. Many delegates 
who had announced their intention of speaking relinquished 
the privilege, and on the 13th of July it was found possible to 
conclude the debate. On that day the voting in the 8sth 
General Congregation, on the whole schema, showed that, out 
of 601 members present, 451 had voted placet, 88 non placet and 
62 placet iuxta modum. That the number of prelates who 
rejected the placet would amount to 150 had not been expected. 
The question was now : Could the doctrine of infallibility be 
raised to dogmatic rank when it was repudiated by so formidable 
a minority ? At the height of the crisis several leaders of the 
opposition attempted, by a direct appeal to the pope, to secure 
a modification in the terms of the dogma, which might enable 
them to give their assent. On the evening of the 15th of July 
six bishops were accorded an audience with Pius IX., in which 
they preferred their modest requests. Ketteler threw himself 
at the feet of the pope and implored him to restore peace to 
the Church by a little act of compliance. The touching scene 
appeared to have made some impression on Pius IX. ; but, 
-after the deputation had left, opposing influences gained the 
ascendant, and the result was .simply that the clauses on which 
everything hinged received an addition the reverse of con- 
ciliatory (General Congregation, i6th JulyJ. The bishops who 
had hitherto formed the recalcitrant minority were now face to 
face with the final decision. On the one hand was their loyalty 
to the pope, allied with the desire to avoid any demonstration 
calculated to impair the prestige of the Church ; on the other, 
their conviction that the very doctrine which the council was 
about to proclaim as dogma was a gigantic error. There was 
but one way out of the impasse, — to leave Rome before the 
deciding session, —and on the i6th of July the pope met their 
wishes and accorded the leave of absence previously withheld. 
A section of the dissentient bishops reiterated their views in a 
letter to Pius IX., and agreed to direct their subsequent actions 
in common, — ^a compact which was not observed. On the i8th 
of July, in the fourth public session, the dogma was accepted 
by 535 dignitaries of the Church, and at once promulgated by 
the pope ; only two members repeated their non placet, and 
these submitted in the .same session. The council continued its 
labours for a few more weeks, but its main achievement was 
over, and the remainder of its time was occupied with affairs of 
secondary importance, When, coincident with the outbreak 
of the Franco-German War, the papal state collapsed, the pope 
availed himself of the altered situation, and prorogued the 
council by the bull Postquam Dei mmere (October 20). The 
Italian government at once protested against his statement 
that the liberties of the council would be prejudiced by the 
incorporation of Rome into the kingdom of Italy. 

The resolutions of the Vatican Council entirely revolutionized 
the position of the pope within the Church. He is first accredited 
with complete and supreme jurisdictionary authority over 
the whole Church, not simply in matters of faith and morality. 


"but also in matters touching the discipline and governance of 
the Church; and this authority is a regular and immediate 
authority, extending over each and every Church and over 
each and every pastor and believer ” {Sessio iv. cap. 3, fin , ; 
Mirbt, Quellen, p. 380). These words conceded to the pope a 
univers^ episcopate in the entire Church, in virtue of which 
he may, at any time, in any diocese, exercise the functions of the 
regular bishop : the individual bishop forfeited the independence 
which he had formerly enjoyed, and the episcopate as a whole 
was dispossessed of that position which, in preceding centuries, 
had enabled it to champion the true welfare of the Church 
against a decadent papacy. Nor was this all : it is laid down 
“ as a dogma revealed by God, that the Roman pontiff, when he 
speaks ex cathedra, — that is to say, when, in virtue of his supreme 
apostolical authority, and in the exercise of his office as pastor 
and in.structor of all Christians, he pronounces any doctrine 
touching faith or morality to be binding on the whole Church, — 
is, by reason of the divine assistance promised to him in the 
fierson of St Peter, endowed with that infallibility which, 
according to the will of the Redeemer, is vouchsafed to the Church 
when she desires to fix a doctrine of faith or morality ; and that 
consequently all such decisions of the Roman pontiff are per se 
immutable and independent of the subsequent assent of the 
Church. But if any man, — which Heaven forefend ! ” proceeds 
the document, shall venture to deny this definition, let him 
be accursed!” {Sessio iv. cap. 4; Miibt, Quellen, p. 381). 
These clauses contain the doctrine of papal infallibility, and 
make the recognition of that doctrine incumbent on all Catholic 
Christians. But how are we to recognize whether the dcci.sion 
of the pope is given “ in the exercise of his doctrinal office,” 
or not ? No criterion is assigned, and no authentic interpreta- 
tion has been accorded from the chair of St Peter. Thus great 
uncertainty prevails with regard to utterances ex cathedra ; 
and the result has been that every papal declaration has tended 
to be invested with the halo of infallibility. Again, the dogma 
implie.s a fundamental change in the position of the ecumenical 
councils, which, in conjunction with the papacy, had till then 
been supposed to constitute the representation of the Roman 
Catholic Church. By the Vaiicanum they lost every vestige 
of actual, independent authority, for their function of defining 
the doctrine of the Church now passed to the pope ; and, though 
in the future they may still be convened, their indispensability 
is a thing of the past. They have ceased to form a constituent 
organ of the Church, and are sunk to the level of a decorative 
or consultative a.ssembly. Thus the decrees of the council 
possess a double significance ; they liave not only erected the 
papacy into the sole tribunal for questions of belief, but have 
at the same time radically transformed the constitution of the 
Church. The two factors which previously served to check 
the papal ambition have been shorn of their strength, and the 
papacy has attained the status of an absolute monarchy. The 
concurrent loss of the papal states, so far from enfeebling this 
new absolutism, tended, in spite of the protests of the Curia, 
to increase its strength, for its position now became unassail- 
able, and it was enabled to concentrate its energies on a purely 
international policy to a greater extent tlian formerly. 

The bishops, who, on the council, had impugned the doctrine 
of papal infallibility, submitted without exception to the pro- 
mulgated dogma. Confronted with the alternative of either 
seceding from the Church or adopting a theory which they had 
previously attacked, they resorted to the “ sacrifice of rc^on,” 
many with bleeding hearts ; many, as it would seem, without 
any pangs of conscience. But though they submitted they 
failed to carry with them the whole of the theologians and lay- 
men who had ranged themselves at their side in the battle a^inst 
the dogma ; and after the conclusion of the council a new Church 
was formed, which, in contrast with the fin de siecle Catholicism 
which, by the Vatican Synod, had cut itself loose from the 
traditions of the past, was termed Old Catholic (see the special 
article). 

In the sphere of politics also the Vaiicanum was attended by 
important results. The secular governments could not remain 
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indifferent to the prospect that the proclamation of papal 
infallibility would invest the dicta of the medieval popes, as to 
the relationship between Church and State, with the character 
of inspired doctrinal decisions, and confer dogmatic authority 
on the principles enunciated in the Syllabus of Pius IX. Nor 
was the fear of these and similar consequences diminished by 
the proceedings of the council itself. The result was that on 
the 30th of July 1870, Austria annulled the Concordat arranged 
with the Curia in 1855. In Prussia the so-called Kulturkampf 
broke out immediately afterwards, and in Prance the synod so 
accentuated the power of ultramontanism, that, in late years, 
the republic has taken effectual steps to curb it by revoking 
the Concordat of 1801 and completely separating tiie Church 
from the State. 

The antecedent history of th^' council was long ; its subse- 
quent history is a chapter which has not yet been closed. 
That the dogma was carefully prepared beforehand, mainly by 
the Society of Jesus, is a demonstrable and demonstrated fact, 
notwithstanding the denials emanating from writers belonging 
to the society. 

'J'he general position of Roman Catholicism was consolidated 
by the Vatican (Council in more respects than one ; for not only 
did it promote the centralization of government in Romt?, but 
the process of unification soon made further progress, and the 
attempts to control the intellectual and spiritual life of the 
Church have now assumed dimensions which, u few decades 
ago, would have been regardt:d as anachronistic. On the other 
hand, however, a counter-movement can be tra(^ed in all 
countries with a predominant Catholic population, — the so- 
called Reformed Catholicism, which may wear a difft;rent aspeei 
in different districts and different strata of society, but is every - 
where distinguished by the same fundamental aspiration 
towards increased liberty. Thus the victory gained by ultra- 
montane influences within the Church — a victory for which the 
Vaticanum was largely re.sponsible — closes one period of develop- 
ment, but a second has already begun, the keynote of which is 
the search for a modus vivendi between this Vatican system and 
the Catholicism which is rooted in the intellectual life of the 
modern world. 
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VATKE, JOHANN KARL WILHELM (1806-1882), German 
Protestant theologian, was born at Behndorf, near Magdeburg, 
on the Z4th of March 1806. After acting as Privatdozmt in 
Berlin, he was appointed in 1837 professor extraordinarius. 
Vatke w'as one of the founders of the newer Hexateuch criticism. 
In the same year in which David Strauss published his Life 
of Jesus, Vatke issued his book, Die Religion des Alien Testa- 
ments nach den kananischen Buchern entwickelt, which contained 
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the seeds of a revolution in the ideas held about the Old Testa- 
ment. Since, however, his book was too philosophical to be 
popular, the author*s theories were practically unnoticed for a 
generation, and the new ideas are now associated especially 
with the namo.s of A. Kuenen and J. Wellhausen (qq-v,). He 
died on the i8lh of April 1882. 

His other works include : Die menschliche Freiheit in ihrem 
Verhdltniss zur Simde und zttr gottlichen Gnade (1841), Historisch^ 
kritische Einleitung in das Alte Testament (i88b), and Heligions- 
philosophic (188S). See (). Pfloidcrer, Development of Theology 
(1890), and T. K. Cheyni', Founders of Old Testament Criticism (1893). 

VATTEL, EMERIC (Emkk) DE (1714 1767) Swiss jurist, the 
son of a Protestant minister, was born at (’ouvet, in the princi- 
pality of Neiichatel, on the 25th of April 1714. He studied at 
Basel and Geneva. During his early years his favourite pursuit 
was philosophy ; and, having carefully examined the works of 
G. W. Leibnitz and C. Wolff, he published in 174.1 a defence of 
Leibnitz’s system against J. P. dc Croiisaz. In the same year 
Vattcl, who was born u subject of the king of Prussia, repaired 
to Berlin in the hope of obtaining some publi(' cn^ployment 
from Frederick 11 ., but was disappointed in his expectation. 
Two years later he proceeded to T)n\sden, where he experienced 
a very favourable reception from Count Bruhl, the minister of 
Saxony. In 1746 he obtained from the elector, Augustus 111 ., 
the title of councillor of embassy, accompanied with a pension, 
and was sent to Bern in the capacity of the elector’s minister. 
His diplomatic functions did not occuj))' his whole time, and 
much of his leisure was devoted to literature and jurisprudence. 
Among other works he published Loisirs philoso plaques (1747) 
and Melanges de litter ature, de morale, et de politique (1757). 
But his reputation chiefly rests on his Droit des gens, on Principcs 
de la loi naturelle appliques d la ccniduite ei aux affaires des 
nations et des souverains (Neuchatel, 1758). During the same 
year he was recalled from Switzerland, to be employed in 
the cabinet of Dresden, and was soon afterwards honoured 
with the title of privy councillor. His labours now became so 
intense as to exhaust his strength, and liis health broke down. 
After a period of rest he returned to Dresden in 1766 ; but his 
renewed exertions soon produced a relapse, and he made another 
excursion to Ncuchatel, where he died on the 28th of December 
1767. His last work was entitled Questions de droit naturel, 
ou Observations sur le Iraite du droit de la nature, par Wolff (Bern, 

Vattcl's Droit des gens, which Is ioundud on tin*, works of Wolfl, 
had in its day a groat success, in truth, greater than it deserved. 
His principal and only merit consist.s in his having rendered the 
idea.s of that author acces.sible to the political and diplomatic 
world. The Droit des gens passed through many editions, and was 
translated into various languages (English in 

VAUBAN, ftteASTIEN LE PRESTRB DE (1633-1707), 
marshal of France, the most celebrated of military engineers 
(set? Fortification), was born at Saint-L 4 ger-Vauban (Yonne). 
Atthe age of ten he was left an orphan in vcrypoorcircumslanccs, 
and his boyhood and youth were spent amongst the peasantry 
of his native place. A fortunate event brought him under the 
rare of the Carmelite prior of Semur, who undertook his educa- 
tion, and the grounding in mathematics, science and geometry 
which he thus received was of the highest value in his subse- 
quent career. At the age of seventeen Vauban joined the 
regiment of Condfi in the war of the Fronde. His gallant 
conduct won liim within a year the offer of a commission, 
which he declined on account of poverty. Conde then employed 
him to assist in the fortification of Clermont -en-Argonne. 
Soon afterwards he was taken prisoner by the royal troops ; 
but though a rebel he was well treated, and the kindness of 
Mazarin converted the young engineer into a devoted servant 
of the king. He was employed in the siege of St M^iiehould 
(which he had helped to storm as a Frondeur) and won a 
lieutenancy in the regiment of Burgundy, and at Stenay he was 
twice wounded. Soon afterwards he be.sieged and took his own 
first fortress, Clermont ; and in May 1655 he received his com- 
mission as an ingenteur du roi, having served his apprenticeship 
) under the Chev^ier de CJerville, one of the foremost engineers 
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of the time. Between that year and the peace of 1659 he had 
taken part in or directed ten sieges with distinction, had been 
several times wounded, and was rewarded by the king with the 
free gift of a company in the famous Picardy regiment. About 
this time he married a cousin, Jeanne d^Aulnay. After the peace 
Vauban was put in charge of the construction of several im- 
portant defences, amongst other places at Dunkirk, where his 
work continued until the year before his death. On the renewal 
of war in 1662 he conducted, under the eyes of the king, the 
sieges of Douai, Toumai and Lille. At Lille he so distinguished 
himself that he received a lieutenancy in the guard (ranking 
as a colonelcy). 

The peace of Aix-la-Chapelle confirmed France in the posses- 
sion of new fortresses, which Vauban now improved or rebuilt. 
Hitherto the characteristic features of his method of fortifica- 
tion had not been developed, and the systems of preceding 
engineers were faithfully followed. Colbert and Louvois were 
profoundly interested in the work, and it was at the request 
of the latter that the engineer drew up in 1669 his Mimaire 
pour servir a V instruction dans la conduite des sieges (this, with 
a memorandum on the defence of fortresses by another hand, 
was published at Leiden in 1740). On the renewal of war 
Vauban again conducted the most important sieges (Rhein- 
bergen and Nijmwegen 1672, Macstricht and Trier 1673, 
Besan9on 1674). In the latter year he also supervised the 
only defence in which he ever took part, that of Oudenarde. 
This was followed by the reduction of Dinant, Huy and Limburg. 
At this time he wrote for the commandants of Verdun and Lc 
Quesnoy, valuable Instructions pour la defense (MS. Depot des 
Fortifications, Paris ; see also Quincy, Art de la guerre^ Paris, 
1740). In 1676 he was made nmrechal de camp. He took 
Condc, Bouchain and other places in that year, Valenciennes 
and Cambrai in 1677, Ghent and Ypres in 1678. 

It was at this time that Vauban synthesized the methods of 
attacking strong places, on which his claim to renown as an 
engineer rests far more than on his systems of fortification. 
The introduction of a systematic approach by parallels (said 
to have been suggested by the practice of the Turks at Candia 
in 1668) dates from the siege of Macstricht, and in principle 
remains to this day the standard method of attacking a fortress. 
The peace of Nijmwegen gave more territory to France, and 
more fortresses had to be adapted. Vauban was named com- 
missaire-gerJral des fortifications on the death of De Clervillc, 
and wrote in 1679 a memorandum on the places of the new 
frontier, from which it appears that from Dunkirk to Dinant 
France possessed fifteen fortresses and forts, with thirteen more 
in second line. Most of these had been rebuilt by Vauban, 
and further acquisitions, notably Strassburg (i68i), involved 
him in unceasing work. At Saarlouis for the first time appeared 
Vauban *s ** first system of fortification, which remained 
the accepted standard till comparatively recent times. He 
never hesitated to retain what was of advantage in the methods 
of his predecessors, which he had hitherto followed, and it was 
in practice rather than in theory than he surpassed them. In 
1682 his “ second system/* which introduced modifications of 
the first designed to prolong the resistance of the fortress, 
began to appear ; and about the same time he wrote a practical 
manual entitled Le Directeur-General des fortifications (Hague, 
1683-85). Having now attained the rank of lieut.-general, 
he took the field once more, and captured Courtrai in 1683, 
and Luxemburg in the following year. The unexpected 
strength of certain towers designed by the Spanish engineer 
Louvigni (fl. 1673) at Luxemburg suggested the tower-bastions 
which are the peculiar feature of Vau ban’s second system (see 
Augoyat, Mimoires inedits du ML de Vauban, Paris, 1841) 
w'hich was put into execution at Belfort in the same year 
(Provost du Vemois, De la fortification depuis Vauban, Paris, 
1861). In 1687 he chose Landau as the chief place of arms of 
Lower Alsace, and lavished on the place all the resources of his 
art. But side by side with this development grew up the far 
more important scheme of attack. He instituted a company 
of miners, and the elaborate experiments carried out under his 


supervision resulted in the establishment of all the necessary 
formulae for military mining (Traite des mines, Paris, 1740 and 
1799 ; Hague, 1744) ; while at the siege of Ath in 1^7, having 
in the meanwhile taken part in more sieges, notably that of 
Namur in 1692 (defended by the great Dutch engineer Coehoorn), 
he employed ricochet fire for the first time as the principal means 
of breaking down the defence. He had indeed already used it 
with effect at Philipsburg in 1688 and at Namur, but the jealousy 
of the artillery at outside interference had hindered the full use 
of this remarkable invention, which with his other improvements 
rendered the success of the attack almost certain. After the 
peace of Ryswick Vauban rebuilt or improved other fortres.ses, 
and finally New Breisach, fortified on his “ third system ” — 
which was in fact a modification of the second and w^as called 
by Vauban himself sysieme de Landau perfectionne* His last 
siege vyas that of Old Breisach in 1703, when he reduced the 
place in a fortnight. On the 14th of January of that year 
Vauban had been made a marshal of France, a rank too exalted 
for the technical direction of sieges, and his active career came 
to an end with his promotion. Soon afterwards appeared his 
Traite de Vattaque des places, a revised and amplified edition of 
the older memoir of 1669, which contains the methods of the 
fully developed Vauban attack, the main features of which are 
the parallels, ricochet fire and the attack of the defending 
personnel by vertical fire (ed. Augoyat, Paris, 1829). 

But Louis XIV. was now thrown on the defensive, and the 
war of the Spanish Succession saw the gradual wane of Vauban’.s 
influence, as his fortresses were taken and retaken. The various 
captures of Landau, his chef-dfeeuvre, caused him to be regarded 
with disfavour, for it was not realized that the greatness of his 
services was rather in the attack than in the defence. In the 
darkness of defeat he turned his attention to the defence ; 
but his work De la defense des places (cd. by General Valaze, 
Paris, 1829) is of far less worth than the Attaque, and his far- 
seeing ideas on entrenched camps {Traite des fortifications de 
campagne) were coldly received, though therein may be found 
the elements of the “ detached forts ” system now universal 
in Europe. The close of his life, saddened by the consciousness 
of waning influence and by failing health, he devoted largely to 
the arrangement of the voluminous manuscripts {Mes oisivcies) 
which contained his reflections on war, administration, finance, 
agriculture and the like. In 1689 he had had the courage to 
make a representation to the king in favour of the rcpublication 
of the Edict of Nantes, and in 1698 he wrote his Projet d^une 
dix*”"‘ royale (see Econo mistes financicres du X V IIP siecle, 
Paris, 1851), a remarkable work foreshadowing the principles 
of the French Revolution. Vauban was deeply impressed with 
the deplorable condition of the peasantry, whose labour he 
regarded as the main foundation of all wealth, and protested 
in particular against the unequal incidence of taxation and the 
exemptions and privileges of the upper classes. His dix*’'"' 
royale, a tax to be impartially applied to all classes, was a tenth 
of all agricultural produce payable in kind, and a tenth of 
money chargeable on manufacturers and merchants. This work 
was published in 1707, and instantly suppressed by order of the 
king. The marshal died heart-broken at the failure of his 
efforts a few days after the publication of the order (March 30, 
1707). At the Revolution his remains were scattered, but in 
1808 his heart was found and deposited by order of Napoleon 
in the church of the Invalides. 

Vauban’s attention was closely engaged, not only in general 
military matters, but in political and financial reform and the 
inland navigation of France. He carried out the rearmament 
of the French infantry with flint-lock muskets and the socket 
bayonet. The order of St Louis was suggested by him, and 
lastly may be mentioned the fortress-models which he con- 
structed, most of which are in the Invalides at Paris, and 
some in the Berlin 2 ^ughaus. The actual total of his work 
as an engineer is worth recording. He conducted forty sieges 
and took part in more than three hundred combats, while his 
skill and experience were employed on the construction or re- 
building of more than 160 fortresses of all kinds. Mes oisivetes 
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long remained unpublished, and of the twelve volumes of 
manuscript seven are lost. The remainder were published in 
Paris, 1841-45, in an abridged form, and of the five manuscript 
volumes three are in public hands, and two belong to the families 
of two famous engineers, Augoyat and Haxo. At the Hague 
(1737-1742) appeared, dedicated to Frederick of Prussia, De 
Hondt's edition of De Vattaque et defense, &c., and of this work 
an improved edition appeared subsequently. But the first satis- 
factory editions are those of Augoyat and Valaze mentionedabove. 

Bibliography. — Fontenellc, ** filoge tie Vauban ** {Mem. Acad. 
Sciences, 1707) ; D’Ar^on, Considerations sur le genie de Vauhan 
(Paris. 1780) ; Carnot, ^loge de Vauban (Paris, 1784) (followed by a 
critical IMtre d V academic, published at X-a Rochelle, 1785. and 
Carnot's rejoinder, Observations sur la lettre, kc., Paris, 1785) ; 
Dembarrdre, tLloge historique de Vauban (Pari.s, 1784) ; p’Autilly, 
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fUr die deutsche Armh und Marine (1874) ; Bnhms Magardn, xi. 
(Giessen. 1789) ; Archiv fur die Art. und Ingcnirur’Offtxiere, xxviii. 
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VAUCLUSE, a department of south-eastern France, formed 
in 1793 out of the eountship of Venaissin, the principality of 
Orange, and a part of Provence, and bounded by Dn'ime on the 
N., liiisses-Alpcs on the E., Bou(!hes-du-Rh(mc (from which it 
i.s separated by the Durance) on the S,, and Gard and Ard^:che 
(from which it is separated by the Rhone) on the W. Tt has 
also an enclave, the canton of Valrcas, in the department of 
Drome. Pop. (1906) 239,178. Area, 1381 .sq. m. The western 
tlirrd of VaucrliLse belongs to the Rhone valley, and consists of 
the ric’li and fertile plains of Orange, Carpcntrtis and Cavaillon. 
To the cast, with a general w(»st-south-wc,st direction and parallel 
to one another, are the steep barren ranges of Ventoux, Vau- 
clnse and Luberon, consisting of limestones and .sandstonc.s. 
The first -mentioned, which is th(! most northerly, has a maxi- 
mum elevation of 6273 ft. ; the culminating peak, on which is a 
meteorological observatory, is i,solat(id and majestic. The Vau- 
cliise chain does not rise aliove 4075 ft. The most southerly 
range, that of Luberon (3691 ft.), is rich in palaeontological 
r(‘mains of extant mammals (the lion, gazelle, wild boar, &c.). 
The Rhone is joined on the left by the Aygues, the Sorguc (rising 
in Petrarch’s celebrated fountain of Vauclus(;, which has given 
its name to the department), and the impetuous Durance. The 
Sorgue has an important tributary in the Ouv^ze and the Dur- 
ance in the Coulon (or Calavon). These and other streams feed 
the numerous irrigation canals (Canal de Picrrclatte, Canal de 
Carpentras, &c.) to which is largely due the success of the farmers 
and market-gardeners of the department. The climate is that 
of the Mediterranean region. The valley of the Rhone .suffers 
from the mistral, a cold and violent wind from N.N.W. ; but 
the other valleys are sheltered by the mountains, and produce 
the oleander, pomegranate, olive, jujube, fig, and other southern 
trees and shrubs. The mean annual temperature is 55® F. 
at Orange and 58® at Avignon ; the extremes of temperature 
are 5® and 105® F. Snow is rare. The south wind, which is 
frequent in summer, brings rain. The average annual rainfall 
is 29 in. in the liill region and 22 in the plains. 

Wheat, potatoes, and oats are the niost important crops ; sugar- 
beet, sorghum, millet, ramie, early vegetables and fruits, among which 
may be mentioned the melons of Cavaillon. arc also cultivated, and 
to these must 1x5 added the vine, olive and mulberry. The truffles 
of the regions of Apt and Carpentras. and the fragrant herbs of the 


Ventoux range, arc renowned. Sheep arc the principal live-stock, 
and mules arc also numerous. Lignite and sulphur are mined ; 
rich deposits of gypsum, fire-clay, ochre, arc worked. Mont- 
mirail has mineral springs of sonre repute. The industrial establish- 
ments include silk mills, silk-spinning factories, oil mills, flour mills, 
paper mills, wool-.spinning factories, confectionery establishments, 
manufactories of pottery, carthenw^are, bricks, mosaics, tinned 
provisions, ehemicals, candles, soap and hats, breweries, puddling 
works, iron and copper foundries, cabinet workshops, blast furnaces, 
sawmills, edge-tool workshop.s and nursery gardens. Coarse cloth, 
carpets, blankets, and ready-made clotlies are also produced. The 
department is served by the Paris-Lyon-M6diterran6c railway, and 
the Rhone is navigable for 40 m. wMthin it. It is divided into .4 ar- 
rondissements (Avignon, Apt, Carpentras and Orange), 22 cantons 
and 150 communes. Avignon, the capital, is the seat of an arch- 
bishop. The department belongs to the region of tlic XV. army 
corps and to the academic (educational circumscription) of Aix, anil 
has its appeal court at Nlmcs. 

Avignon, Apt, Caipentras, Cavaillon, Orange and Vaison, 
the most noteworthy towns, ,'ire treated sep.'irately, and the in- 
teresting abbey of Senanijne, of Rc)manes(|uc architecture. Other 
places of interest are Gordtjs. with a town hall of Ri>nai.ssance 
architecture ; Femes, which has a church of the iith centuJT and 
medieval fortifications ; La 'four d'Aigues, with fine ruins of the 
Renaissance chfltcau of tin? barons of Central Bonniciix, near which 
there is a bridge of the and or 3rd century over the Calavon ; 
Venasque, of Gallo-Roman or (‘ven earlier origin, with a baptistery 
of the 8th or ()th century ; and Le Thor, witii a fine church in the 
l^roven^al Romanesque st>'k'. 

VAUD (Ger. Waadt), one of the canton.s of .south-western 
Switzerland. Its total area is 1255*2 sq. m. (thus ranking after 
the Orisons, Bern and the Valais), of which 1056' 7 s(). in. are 
reckoned as ‘‘productive*’ (forests covering 3201 sq. m. and 
vineyards 24*9 sq. in., this last region being more (extensive tlian 
in any other canton). Of the rest, i6ol .S(j. in. are occupied l)y 
the portions of various lakes partly in the canton (Geneva, 
I23i sq. ni. ; Neuchatcl, 33 sq. m. ; and Morat, 3J sq. m.) and 4*3 
by glaciers, the loftiest point in the canton b(iing the Diablerets 
(10,650 ft.). The canton is of very irregular shape, as it owes 
its artificial existence solely to hi.stori(5al causes. It includes 
practically the whole northern shore of the Lake of Geneva, while 
it stretchc.s from the “ Alpes Vaiidoises ” and Bex, on the S.E., 
to the Jura and the French frontier, on the N.W. A long 
narrow tongue (jxtciiiding past Payerne (Peterlingen) to the 
Lake of Neuchatel is just di.sconniMled with the Avcnclies region 
that forms an “ (mclave ” in the canton of Fribourg, whilit in 
the canton of Vaud, Fribourg holds the two “enclaves” of 
Vuissens and Surpierre. A small stretch of th(5 right iiank of 
the Rhone (from Bex to the Lake of Gent^va) is within the canton, 
while various short streams flow down into the Lake of Geneva. 
But the more northerly portion of tin; canton, beyond the Jorat 
range, to the north of Lausanne, and in particular the valley of 
the Broyc, belong.s to the Aar, and so to the Rhine basin. The 
canton i.-j thus hilly rather than mountainous, save at its south- 
eastern extremity. It is well supplied with railways, including 
that along the northern shore of the Lake of Geneva, while from 
Bex through Vallorbes runs the main Simplon line towards 
Paris. There arc also numerous “ regional ” or small-gauge 
railways, as well as mountain lines from Montreux past Glion 
up the Rochers dc Naye, and from Vcvey up the Mont Pt^Ierin, 
not to speak of that (“ Montreux-Oberland ” line) direct to the 
head of the Sarinc valley and so by the Simme valley to the Lake 
of Thun, In 1900 the population was 281,279, of whom 243,463 
were French-speaking, 24,372 German-.speaking, and 10,667 
Italian-.spcaking, while 242,811 were Protestants (Calvinists, 
whether of the larger eglise natiormle or of the .smallcT 
eglise lihrCi founded in 1847), 36,980 Romani-sts, and 1076 
Jews. Agriculture is the main occupation of the inhabitants : 
the land is much subdivided and very highly cultivated. 

The vineyards give employment to great numbers of people. 
Much more white wine is produced than red wine. The best white 
wines of the canton are Yvorne (near Aigle) and La Cote (west of 
Lausanne), while the vineyard of Lavaux (east of Lausanne) pro- 
duces both red and white wine. There is not very much industry 
in the canton, though at 8tc Croix in the Jura watche.s and musical 
boxes are made, while at Payerne tobacco is grown. Many 
foreigners reside in the canton, partly for reasons of health, partly 
on account of the educational advantages that it offers. They chiefly 
favour Lausanne, Vevey and the collection of hamlets known as 
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*' Montreux/* as weJJ as Chdteaux d'Oex» in the upper Sarine valley. 
Lausanne (q.v ) is the political capital of the canton. Next in point 
of population comes the “ agglomeration ” known as Montreux 
with 14,144. and Vevey {q.v.), with 1 1,781. Other important 
villages or small towns arc Yverdon (7985 inhab.), Ste Croix (5905 
iiihab.). Payeme ('5224 inhab.). Nyon (4882 inhab.), Morges (4421 
inhab.), Aigle (3897 inhab.), and Ch8.teau d’Oex (3025 inhab.). In 
educational matters the canton holds a high place. The acawiexny 
of Lausanne dates from 1537, and was raised to the rank of a uni- 
versity in 1890 ; and there are a very large number of schools and 
educational establishments at Morges, Lausanne. Vevey, and else- 
where. Pestalozzi's celebrated institution flourished at Yverdon 
from 1806 to 1825. Among the remarkable historical spots in the 
canton are Avenebes (the chief Roman settlement in Helvetia), 
Grandson (q v.) (scene of the famous battle in 1476 against Charles 
the Bold), and the castle of Chillon (where Bonivard, the prior of 
Si Victor at ^neva, was imprisoned from 1 530 to 1 536 for defending 
the freedom of Geneva against the duke of Savoy). 

The canton is divided into 19 administrative districts, which com- 

? n8e 388 communes. The cantonal constitution dates from 1885. 

he government consists of a Grand Conseil, or great council (one 
member to every 300 electors or fraction over 1 50), for legislative 
and a conseil d'Hai, or council of state, of seven members (chosen by 
the Grand Conseil) for executive purposes. In both cases the term of 
oflice is four years. Six thousand citizens can com])cl consideration 
of any project by the legislature (“ initiative,” first in 1845), and the 
referendum exists in its ” facultative ” form, if demanded by 6000 
citizens, and also in case of expenditure (not included in the budget) 
of over half a million francs. The two members of the Federal 
Stdnderath arc named by the Grand Conseil, while the fourteen 
members of the Federal Nationalraih are chosen by a popular vote. 
Capital punishment was abolished in 1874. 

The early history of the main part of the territories comprised 
in the present canton is identical with that of south-west Switzer- 
land generally. The Roman.s conquered (58 h.c.) the Celtic Hel- 
vetii and so thoroughly colonized the land that it has remained 
a Romance-speaking district, despite conquests by the Bur- 
gundians (5th century) and Franks (532) and the incursions of 
the Saracens (loth century). It formed part of the empire of 
Charlemagne, and of the kingdom of Transjuranc Burgundy 
(888-1032), the memory of “ good queen Bertha,^^ wife of King 
Rudolph II., being still held in high honour. After the ex- 
tinction of the house of Ziihringen (1218) the counts of Savoy 
gradually won the larger part of it, especially in the days of 
Peter II., ‘*lc petit Charlemagne** (d. 1268), The bishop of 
Lausanne (to which place the see had probably been trans- 
ferred from Aventicum by Marius the Chronicler at the end of 
the 6th century), however, still maintained the temporal powder 
given to him by the king of Burgundy, and in 1125 had become 
a prince of the empire. (We must be careful to distinguish 
between the present canton of Vaud and the old medieval Pays 
de Vaud : the districts forming the present canton very nearly 
correspond to the Pays Romand.) Late in the isth century 
Bern began to acquire lands to the south from the dukes of 
Savoy, and it was out of those conquests that the canton was 
formed in 1798. In 1475 she seized Aigle and (in concert with 
Fribourg) fichallens and Grandson as well as Orbe (the latter 
held of the county of Burgundy). Vaud had been occupied by 
Bern for a time (1475-1476), but the final conquc.st did not take 
place till 1536, when both Savoyard Vaud and the bishopric of 
Lausanne (including Lausanne and Avenches) were overrun 
and annexed by Bern (formally ceded in 1564), who added to 
them (155s) Ch&teau d*Oex, as her share of the domains of the 
debt-laden count of the Gruy^re in the division of the spoil she 
made with Fribourg. Bern in 1526 sent Guillaume Farel, a 
preacher from Dauphinfi, to carry out the Reformation at Aigle, 
and after 1536 the new religion was imposed by force of arms and 
the bishop’s residence moved to Fribourg (permanently from 
1663). Thus the whole land became Protestant, save the district 
of Echalicns. Vaud was ruled very harshly by bailiffs from 
Bern. In 1588 a plot of some nobles to hand it over to Savoy 
was crushed, and in 1723 the enthusiastic idealist Davcl lost his 
life in an attempt to raise it to the rank of a canton. Political 
feeling was therefore much excited by the outbreak of the French 
Revolution, and a Vaudois, F. C. de la Harpe, an exile and a 
patriot, persuaded the Directory in Paris to march on Vaud m 
virtue of alleged rights conferred by a treaty of 1565. The 
French troops were received enthusiastically, and the ** Lemanic 


republic ** was proclaimed (January 1798), succeeded by the 
short-lived Rhodanic republic, till in March 1798 the canton of 
L6man was formed as a district of the Helvetic republic. This 
corresponded precisely with the present canton minus Avenches 
and Payeme, which were given to the canton of Vaud (set up in 
1803). The new canton was thus made up of the Bernese con- 
quests of 1475, 1475-76, 1536 and 1555. The constitutions of 
1803 and 1814 favoured the towns and wealthy men, so that an 
agitation went on for a radical cliange, which was effected in the 
constitution of 1831, Originally acting as a mediator, Vaud 
finally joined the anti- Jesuit movement (especially after the 
radicals came into power in 1845), opposed the Sonderbund, 
and accepted the new federal constitution of 1848, of which 
Druey of Vaud was one of the two drafters. From 1839 to 1846 
the canton was distracted by religious struggles, owing to the 
attempt of the radicals to turn the church into a simple depart- 
ment of state, a struggle which ended in the splitting off (1847) 
of the “ free church.** The cantonal feeling in Vaud is very 
strong, and was the main cause of the failure of the project of 
revising the federal constitution in 1872, though that of 1874 
was accepted. In 1879 Vaud was one of the three cantons which 
voted (though in vain) against a grant in aid of the St Gotthard 
railway. In 1882 the radicals obtained a great majority, and 
in 1885 the constitution of 1861 was revised. 

Authorities. — C. Burnicr, La Vie vaudotse et la revolution 
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Alpcs vaudoises (Lausanne, 1885) ; E. de la Harpe, Guide du Jura 
vaudois (Neuch^tel, 1903) ; H. Diibi, Climbers' Guide for the 
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VAUDEVILLE, a term now generally given to a musical 
drama of a light, humorous or comic description interspersed 
with songs and dances. In English usage “ vaudeville *’ is 
practically synonymous with what is more generally known a.s 
“musical comedy,** but in America it ’s applied also to a music- 
hall variet}' entertainment. This modern .sense is developed 
from the French vaudeville of the i8th century, a popular form 
of light dramatic composition, consisting of pantomime, dances, 
songs and dialogue, written in couplets. It is generally ac- 
cepted that the word is to be identified with vau-de-virej the 
name given to the convivial songs of the 15th centur)% This 
name originated with a literary association knoivn as the “ Com- 
pagnons Gattois'* i.e, “ boon companions ” or “ gay comrades ** 
in the valley of the Virc and Virdne in Normandy. The most 
famous of the authors of these songs was Olivier Basselin {q.v.). 
When in the 17th century the term had become applied to 
topical, satiric verses current in the towns, it was corrupted 
into its present form, either from a vau le ville, or voix de ville, 

VAUGELAS) CLAUDE FAVRE, Seigneur de, Baron de 
P£rog£S (1595-1650), French grammarian and man of letters, 
was born at Meximieu, department of Ain, on the 6th of January 
1595. He became gentleman-in-w^aiting to Gaston d*Orl^ans, 
and continued faithful to this prince in his disgrace, although 
his fidelity cost him a pension from the crown on which he 
w^as largely dependent. His thorough knowledge of the French 
language and the correctness of his speech won for him a place 
among the original academicians. On the representation of 
his colleagues his pension was restored so that he might have 
leisure to pursue his admirable Rmarques sur la langue franpaise 
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(1647). work he maintained that words and expressions 

were to be judged by the current usage of the best society, of 
which, as an habitu^ of the Hotel de Rambouillet, Vaugclas 
was a competent judge. He shares with Malherbe the credit 
of having purified French diction. His book fixed the current 
usage, and the classical writers of the 17th century regulated 
their practice by it. Prote.sts against the academical doctrine 
were not lacking. Scipion Dupleix in his Liberte de la lattgue 
frangaise dans sa pureti (1651) pleaded for the richer and freer 
language of the i6th century, and Fran9ois de la Mothe Ic Vayer 
took a similar standpoint in his Leiires a Gabriel Naude touchant 
les Reninrques sur la langue franfaise* Towards the end of his life 
Vaugelas became tutor to the sons of Thomas Francis of Savoy, 
prince of Carignan. He died in Paris in February 1650. His 
translation from Quintus Curtius, La Vie d! Alexandre (post- 
humously published in 1653) deserves notice as an application 
of the author’s own rules. 

Bibliocjk APHY. — Sec Rrmarqms sur la langue franfaise, edited with 
a key by V. Conrart, and introductory notes by A. Chaasang 
(Paris, 1 880). The principles of Vaugelas’s judgments arc explained 
in the JslHdes critiques (7* s6rie) of M. Brunelierc, who regards the 
name of Vaugelas as a symbol of all that was done in the first half 
of the 1 61)1 century to perfect and purify the Frendi language. 
See also F. Bnmot in the Histoire de la langue ei literature trancaise 
of Petit de Julleville. 

VAUGHAN, CHARLES JOHN (t8i6~i 8()7), English scholar 
and divine, was educated at Rugby and Cambridge, where he 
was brack(?ted senior classic with Lord Lyttelton in 1838. In 
1839 he was elected fellow of Trinity College, Cambridge, and 
for a short time studied law. He took orders, however, in 1841, 
and l)e(^ame vicar of St Martin’s, Leicester. Three years later 
he was elected headmaster of Harrow. He resigned the head- 
m^istership in 1859 and accepted the bishopric of Rochester, but 
afterwards withdrew his acceptance. In i860 he was appointed 
vicar of Doncaster. He was appointed master of the Temple in 
1869, and dean of Llandaff in 1879. ^^94 he was elected 

president of University College, Cardiff, in rctxjgnition of the 
prominent part he took in its foundation. Vaughan was a 
well-known Broad Churchman, an eloquent preacher and an able 
writer on theological subjects, his numerous works including 
ledures, commentaries and sermons ; he was joint-author with 
the Rev. John Llewelyn Davies (b. 1826) — also a well-known 
Cambridge scholar and Broad Churchman — of a well-known 
translation of Plato’s Republic, 

VAUGHAN, HENRY (1622-1695), called the Silurist,” 
English poet and mystic, was born of an ancient Welsh family 
at Newton St Briget near Scethrog by Usk, Brcfcknockshire, on 
the 17th of April 1622. llis grandfather, Thomas Vaughan, 
wa.s the son of (Charles Vaughan of 'JYctower Castle, and had 
acquired the farm of Newton by marriage. From 1632 to 1638 
he and his twin brother Thomas, noticed below, were privately 
educated by the Rev. Matthew Herbert, rector of Llangattock, 
to whom they both addressed Latin verses expressing their 
gratitude. Anthony ^ Wood, who is the main authority for 
Vauglian’s biography, says that Henry was entered at Jesus 
College, Oxford, in 1638, but no corroboration of the statement 
is forthcoming, although Thomas Vaughan’s matriculation is 
entered, nor docs Henry Vaughan ever allude to residence at 
the university.^ He was sent to London to study law, but 
turning his attention to medicine, he became a physician, and 
settled first at Brecon and later at Scethrog to the practice of his 
art. He was regarded, says Wood, as an ** ingenious person, 
but proud and humorous.” It seems likely that he fought on 
the king’s side in the Welsh campaign of 1645, present 

at the battle of Rowton Heath. In 1646 appeared Poems y with 
the Tenth Satyre of Juvend Englished, by Henry Vaughan, Gent. 
The poems in this volume arc chiefly addressed to “ Amoret,” 
and the last is on Priory Grove, the home of the “ matchless 
Orinda,” Mrs Katharine Philips. A second volume of secular 

^ Two poems in the EuckarUtica Oxoniensia (z64() are signed 
“ H. Vaughan, Jes. Coll.," but are probably by a contemporary of 
the same name, noticed by Wood. See Mr E. K. Chambers’s bio- . 
graphical note in vol. ii. of Vaughan's Works, I 
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verse, Olor Iscanus, which takes its name from the opening 
verses addressed to the Isca (Usk), was published by a friend, 
probably Thomas Vaughan, without the author’s consent, in 
1651. The book includes three prose translations from Latin 
versions of Plutarch and Maximus of Tyre, and one in praise of 
a country life from Guevara. I'he preface is dated 1647, and 
the reason for Vaughan’s reluctance to print the hook is to be 
.sought in the preface to Silex ScintiUans : or Sacred Poems and 
Pious Ejaculations (1650). There he says : ** llie first that 
with any effectual success attempted a diversion of this foul and 
overflowing stream (of profane poetry) was the blessed man, 
Mr George Herbert, whose holy life and verse gained many pious 
<ionverts, of whom I am the least.” He further expresses hiwS 
debt in “ The Match,” when he says that his own “ fienuj, wild 
blood ... is still tam’d by those bright fires which thee 
inflam’d.” His debt to Herbert extended to the form of his 
poetry and sometimes to the actual exjiressions used in it, and 
a long list of parallel passages has been adduced. His other 
works are The Mount of Olives : or Solitary Deifotions, with a 
translation, Man in Glory, from the Latin of Anselm (1652); 
Flores Solitudinis (1654), consisting of two prose translations 
from Nierembergius, one from St Kiichcrius, and a life of 
Paulinus, bisliop of Nola ; Hermetical Physick, translated from 
the Naturae Sanctuarium of Henricus Nollius ; Thalia Rediviva ; 
The Pass-Times and Diversions of a Country Muse (1678), wliich 
includes some of his brother’s poems. Henry Vaughan died at 
Scethrog on tlic 23rcl of April 1695, was buried in the church- 
yard of Llansantffracd. 

As a poet Vaughan comes latest in the so-called ” meta- 
physical ” school of the 17th century. He is a disciple of Donne, 
but follows him mainly as he saw iiim reflected in George Herbert. 
He analyses his experiences, amatory and sacred, with cxce.s.sivc 
ingenuity, striking out, every now and then, through his ex- 
treme intensity of feeling anil his close observation of nature, 
lines and phrases of marvellous felicity. He is of imagination 
all compact, and is happiest when he abandons himself most 
completely to his vision, It is, as Canon H. C. Beeching has 
said, “ undoubtedly the mystical element in Vaughan’s writing 
by which he takes rank as a poet ... it is easy to see that he 
has a passion for Nature for her own sake, that he has observed 
her moods ; that indeed the world is to him no less than a veil 
of the eternal spirit, whos(^ presence may be felt in any, even the 
smallest part.” In this imaginative outlook on Nature he no 
doubt exercised great influence on Wordsworth, who is known 
to have possessed a copy of his poems, and it is difficult to avoid 
seeing in “ The Retreat ” the germ of the later poet’s “ Ode 
on Intimation.s of Immortality.” By this potjm, with 'I'hc 
World,” mainly because of its magnificent opening stanza, 
“ Beyond the Veil,” and ” Peace,” he is best known to the 
ordinary reader. 

The complete works of Henry VauRhan were edited for the Fuller 
Worthica Library by Dr A. B. Grosart in 1871. The Poems of 
Henry Vaughan, Silurht, were edited in 1896 by Mr K. K. Chambers, 
with an inlroductiun by Canon H. C. Beeching, for the Muses* 
Liljraiy. 

VAUGHAN, HERBERT (1832-1903), cardinal and arch- 
bishop of We.stminstcr, was born at Gloucasler on the 15th of 
April 1832, the eldest son of lieutenant-colonel John Francis 
Vaughan, head of an old Roman Catholic family, the Vaughans 
of Courtfield, Herefordshire. His mother, a daughter of John 
Rolls of The Hendre, Monmouthshire, wa.s intensely religious ; 
and all the daughters of the family entered convents, while six 
of the eight sons took priest’s orders, three of them rising to 
the episcopate, Roger becoming archbishop of Sydney, and 
John bishop of Sebastopolis. Herbert spent six years at 
Stonyhurst, and was then sent to study with the Benedictines 
at Downside, near Bath, and subsequently at the Je.suit school 
of Brugelette, Belgium, which was afterwards removed to Paris. 
In 1851 he went to Rome. After two years of study at the 
Accademia dei nobili ccclesiastici, where he became a friend 
and disciple of Manning, he took priest’s orders at Lucca 
in 1854. On his return to England he became for a period 
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vice-president of St Edinund\s College, Ware, at that time the ' 
chief seminary for candidates for the priesthood in the south 
of England. Since childhood he had been filled with zeal for 
foreign missions, and he conceived the determination to found 
a great English missionary college to fit young priests for the 
work of evangelizing the heathen. With this object he made 
a great begging expedition to America in 1863, from which 
he returned with £11,000. St Josephus Foreign Missionary 
College, Mill Hill Park, London, was opened in 1869. Vaughan 
also became proprietor of the T ablet y and used its columns 
vigorously for propagandist purposes. In 1872 he was con- 
secrated bishop of Salford, and in 1892 succeeded Manning 
as archbishop of Westminster, receiving the cardinal’s hat 
in 1893. Vaughan was a man of very different type from his 
predecessor ; he had none of Manning’s intellectual finesse or 
his ardour in social reform, but he was an ecclesiastic of remark- 
ably fine presence and aristocratic leanings, iniransigeani in 
theological policy, and in personal character simply devout. 

It was his most cherished ambition to see before he died an 
adequate Roman Catholic cathedral in Westminster, and he 
laboured untiringly to secure subscriptions, with the result 
that its foundation stone was laid in 1895, and that when he 
died, on the 19th of June 1903, the building was so far complete 
that a Requiem Mass was said there over his body before it 
was removed to its resting-place at Mill Hill Park. 

See the Life of Cardinal Vaughan, by J. G. Snead Cox (2 vols., 
London, 1910). 

VAUGHAN, THOMAS (1622-1666), English alchemist and 
mystic, was the younger twin brother of Henry Vaughan, the 

Silurist,” He matriculated from Jesus College, Oxford, in 
1638, took his B.A. degree in 1642, 'and became fellow of his 
college. lie remained for some years at Oxford, but also held 
the living of his native parish of Llansantfrcad from 1640 till 
1649, when he was ejected, under the Act for the Propagation 
of the Gospel in Wales, upon charges of drunkenness, im- 
mt)rality and bearing arms for the king. Subsequently he lived 
at his brother’s farm of Newton and in various parts of London, 
and studied alchemy and kindred subjects. ITc married in 
1651 and lost his wife in 1658, After the Restoration he found 
a patron in Sir Robert Murray, with whom he fled from London 
to Oxford during the plague of 1665. He appears to have had 
some employment of state, but he continued his favourite 
studies and actually died of the fumes of mercury at the house 
of Samuel Kern at Albury on the 27th of Fel)ruary 1666. 
Vaughan regarded himself as a philosopher of nature, and 
although he certainly sought the universal solvent, his pub- 
lished writings deal rather with magic and mysticism than 
with technical alchemy. They also contain much contro- 
versy with Henry More the Platonist. Vaughan was called 
a Rosicrucian, but denied the imputation. He wrote or trans- 
lated Anthroposophta Theomagica (1650) ; Anima Magica 
Ahscondita (1650) ; Magia Adamica and Coelum Terrae (1650) ; 
The Man-Mouse taken in a Trap (1650) ; The Second Wash; or 
the Moor Scoured once more (1651); Lumen de Lumine and 
Aphorisimi Magici Eugeniani (1651) ; The Fame and Confession 
of the Fraternity of R.C, (1652) ; Aula Lucis (1652) ; Euphrates 
(1655) ; Nollius' ChymisCs Key (1657) ; A Brief Natural 
History (1669). Most of these pamphlets appeared under the 
pseudonym of Eugenius Philalethes. Vaughan was probably, | 
although it is by no means certain, not the famous adept known 
as Eirenacus Philalethes, who was alleged to have found the 
philosopher’s stone in America, and to whom the Introitus 
Aperius in Occlusum Regis Palatium (1667) and other writings 
are ascribed. In 1896 Vaughan was the subject of an amaz- 
ing mystification in the Memoires d^une ex-Palladiste. These 
formed part of certain alleged revelations as to the practice of 
devil-worAip by the initiates of freemasonry, The author, 
whose was given as Diana Vaughan, claimed to be a 
descendant of Thomas and to possess family papers which 
showed amongst other marvels that he had made a pact with 
Lucifer, and had helped to found freemasonry as a Satanic 
society. The inventors of the hoax, which took in many 
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! eminent Catholic ecclesiastics, were some unscrupulous Paris 
journalists. 

The Magical Writings of Thomas Vaughan were edited by Mr A. E. 
Waite in 1888. His miscellaneous Latin and English verses are 
included in vol. ii. of Dr A. B. Grosart's Fuller Worthies Library 
edition nf the Works of Henry Vaughan (1871). A manuscript book 
of his, with alchemical and autobiographical jottings made between 
1658 and 1662, forms Brit. Mus. Shane MS. 1741. Biographical 
data are in Mr E. K. Chambers’s Muses Library edition of the Poems 
of Henry Vaughan (1896), together with an account and criticism 
of the Memoires d*unc cx~Palladiste. These fabrications were also 
discussed by Mr A, E. Waite, DevihWorship in France (1896), and 
finally exposed by M. Gaston Mery, La VmU suv Diana Vaughan. 

(K. K. C.) 

VAUGHAN, WILLIAM (1577-1641), English author and 
colonial pioneer, son of Walter Vaughan (d. 1598), was born at 
Golden Grove, Carmarthenshire, his kther’s estate, in 1 577. He 
was descended from an ancient prince of Powys. His brother, 
John Vaughan (1572-1634), became 1st carl of Carbery; and 
another brother, General Sir Henry or Harry Vaughan (1587- 
1659), was a well-known royalist leader. William was educated 
at Jesus C'ollege, Oxford, and took the degree of LL.D. at Vienna. 
In 1616 he bought a grant of land in the south coast of New- 
foundland, to which he sent two batches of settlers. In 1622 
he visited the settlement, which he called Cambriol, and returned 
to England in 1625. Vaughan apparently paid another visit 
to his colony, but his plans for its prosperity were foiled by the 
severe winters. He died at his house of Torcoed, Carmarthen- 
shire, in August 1641. 

His chief work is The Golden Grove (1600), a general guide to 
morals, politics and literature, in which the manners of the time are 
severely criticized, plays being denounced as folly and wickedness. 
The section in praise of poetry borrows much from earlier writers 
on the subject. The Golden Fleece , . . transported from Cambriol 
Colchis . . . by Orpheus fun., alias Will Vaughan, which contains 
information about Newfoundland, is the most interesting of his 
other works. 

VAULT* (Fr. voute, Ital. volta, Gcr. Gewblbe), in architecture, 
the term given to the covering over of a space with stone or 
brick in arched form, the component parts of which exert a 
thrust and necessitate a counter resistance. In the case of 
vaults built under the level of the ground, the latter gave all 
that was required, but, when raised aloft, various expedients 
had to be employed, such as great thickness of walls in the case 
of barrel or conlinuous vaults, and cross walls or buttresses 
when intcTsecting vaults were employed. The simplest kind 
of vault is that known as the barrel, wagon or tunnel vault, 
which is generally semicircular in section, and may be regarded 
as a continuous arch, the length of which is in excess of its 
diameter ; like the arch (^.v.), the same provision is required 
as regards its temporary support whilst the voussoirs consti- 
tuting one of its rings are being placed in position, for until the 
upper voussoir, or keystone, is introduced it is not self-supporting. 
At the present day, when timber of all kinds is easily procurable, 
this temporary support is given by centring, consisting of a 
framed truss with semicircular or segmental head, which carries 
the voussoirs until the ring of the whole arch is completed and 
is then, with a barrel vault, shifted on to support other rings ; 
in early times, and particularly in Chaldaca and Egypt, where 
timber was scarce, other means of support had to be contrived, 
and it would seem that it w^as only in Roman times that centring 

I w^as regularly employed. 

The earliest example known of a vault is that found under 
the Chaldaean ziggurat at Nippur in Babylonia, ascribed to 
about 4000 B.C., which was built of burnt bricks cemented with 
clay mortar, 'fhe earliest tunnel vaults in Egyj)t are those at 
Requaqnah and Dcnderah, r. 3500 B.c. ; these were built in 
unburnt brick in three rings over passages descending to tombs : 
in these cases, as the span of the vault was only 6 ft., the bricks 
constituting the voussoirs were laid flatwise, and adhered suffi- 
ciently to those behind to enable the ring to be completed without 
other support: in the granaries built by Ramessu II., still in 
part existing behind the Ramesscum, at Thebes, the span was 
12 ft., and another system was employed j the lower part of 
1 For the form of safe so callwl sec Safes. 
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the arch was built in horizontal courses, up to about one-third 
of the height, and the rings above were inclined back at a slight 
angle, so that the bricks of each ring, laid flatwise, adhered till 
the ring was completed, no centring of any kind being required ; 
the vault thus formed was elliptic in section, arising from the 
method of its construction. A similar system of construction 
was employed for the vault over the great hall at Ctesiphon, 
where the material employed was burnt bricks or tiles of great 
dimensions, cemented with mortar ; but the span was close 
upon 83 ft., and the thickness of the vault was nearly 5 ft. at 
the top, there being four rings of brickwork. It is probable 
that the great vaults of the Assyrian palaces were constructed 
in the same way, but with unbumt bricks dried only in the sun : 
one of the drains discovered by Layard at Nimrud was built 
in rings sloping backwards. From the fact that each Assyrian 
monarch on his accession to the throne commenced his reign 
by the erection of a palace, it is probable that, owing to the 
ephemeral construction of these great vaults, half a century 
was the term of their existence. This may also account for the 
fact that no domed structures exist of the type shown in one of 
the has reliefs from Nimrud (fig. i) ; the tradition of their 
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erection, however, would seem to have been handed down to 
their successors in Mesopotamia, viz. to the Sassanians, who in 
their palaces at Serbistan and Firuzabad built domes of similar 
form to those shown in the Nimrud sculptures, the chief differ- 
ence being that, constructed in rubble stone and cemented with 
mortar, they still exist, though probably abandoned on the 
Mahommedan invasion in the 7th century. 

In all the instances above quoted in Chaldaca and Egypt the 
bricks, whether burnt or sun-dried, were of the description to 
which the tenn “ tile ” would now be given ; the dimensions 
varied from 18 or 20 in. to 10 in., being generallysquare and about 
4 to 2 in. thick, and they were not shaped as voussoirs, the con- 
necting medium being thicker at the top than at the bottom. 
The earliest Egyptian examples of regular voussoirs in stone 
belong to the XXVI th Dynasty (c. 650 b.c.) in the additions 
made then to the temple of Medinet-Abou, and here it is 
probable tliat centring of some kind was provided, as the vaults 
are built in rings, so that the same centring could be shifted 
on after the completion of each ring. The earliest example 
of regularly shaped voussoirs, and of about the same date, is 
found in the cloaca at Graviscae in Etruria, with a span of about 
14 ft., the voussoirs of which are from 5 to 6 ft. long. The 
cloaca maxima in Rome, built by Tarquin (603 b.c.) to drain 
the marshy ground between the Palatine and' the Capitoline 
Hills, was according to Commendatore Boni vaulted over in the 
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ist century' b.c., the vault being over 800 ft. long, 10 ft. in span, 
with three concentric rings of voussoirs. 

So far, all the vaults mentioned have been barrel vaults, 
which, when not built underground, required continuous walls 
of great thickness to resist their thrust ; the earliest example 
of the next variety, the intersecting barrel vault, is said to be 
over a small hall at Pergamum, in Asia Minor, but its first em- 
ployment over halls of great dimensions is due to the Romans. 
When two semicircular barrel vaults of the same diameter cros:^ 
one another (fig. 2) their intersection (a true ellipse) is known 
as a groin, down 
which the thrust of 
the vault is carried 
to the cross walls ; 
if a series of two or 
more barrel vaults 
intersect one another, 
the weight is carried 
on to the piers at 
their intersection and 
the thrust is trans- 
mitted to the outer 
cross walls ; lluis in 
the Roman reservoir at Baiae, known as the piscina mira- 
bilis, a series of five aisles with semicireiilar barrel vaults 
are intersected by twelve cross aisles, the vaults being carried 
on 48 piers and thick external walls. The width of these aisles 
being only about 13 ft. there was no great difficulty in the 
construction of these vaults, but in the Roman Thermae the 
tepidarium had a span of 80 ft., more than twic(i that of an 
English cathedral, so that its construction both from the 
statical and ec^onomical point of view was of the greatest im- 
portance. 'Die researches of M. Choisy [l.^Art de bdtir chez les 
Romains), based on a minute examination of those portions of 
the vaults which still remain in silUj have shown that, on a 
comparatively slight centring, consisting of trusses placed about 
10 ft. apart and covered witli planks laid from truss to truss, 
were laid— to begin with— two layers of the Roman brick 
(measuring nearly 2 ft. square and 2 in, thick) ; on tliese and 
on the trusses transverse rings of brick were built with longi- 
tudinal ties at intervals; on the brick layers and embedding 
the rings and cross tics concrete was thrown in horizontal 
layers, the haunches being filled in solid, and the surface sloped 
on cither side and covered over with a tile roof of low pitch laid 
direct on the concrete. The rings relieved the centring from 
the weight imposed, and the two layers of bricks carried the 
concrete till it had set. As the walls carrying these vaults 
were also built in concrete with occasional bond courses of 
brick, the whole structure was homogeneous. One of the 
important ingredients of the mortar was a volcanic deposit 
found near Rome, known as pozzolana, which, when the concrete 
had set, not only made the concrete as solid as the rock itself, 
but to a certain extent neutralized the thrust of the vaults, 
which formed shells equivalent to that of a metal lid ; the 
Romans, however, do not seem to have recognized the extra- 
ordinary value of this pozzolana mixture, for they otherwise 
provided amply for the counteracting of any thrust which 
might exist by the erection of cross walls and buttresses. In 
the tepidaria of the Thermae and in the basilica of Constantine, 
in order to bring the thrust well within the walls, the main 
barrel vault of the hall was brought forward on each side and 
rested on detached columns, which constituted the principal 
arciiitectural decoration. In cases where the cross vaults 
intersecting were not of tiie sanu? span as those of tlic main 
vault, the arches were cither stilted so that their soffits might 
be of the same height, or they formed smaller intersections in 
the lower part of the vault ; in both of these cases, however, 
the intersections or groins were twisted, for which it was very 
difficult to form a centring, and, moreover, they were of dis- 
agreeable effect : though every attempt was made to mask 
this in the decoration of the vault by panels and reliefs modelled 
in stucco. 
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The widest hall vaulted by the Romans was that of the 
throne room in the palace of Diocletian on the Palatine Hill, 
and this had the enormous span of loo ft., its thrust being 
counteracted by other halls on either side with buttresses 
outside. In provincial towns and in other parts of the Roman 
Empire, where the material pozzolana was not procurable, the 
Romans had to trust to their mortar as a cementing medium, 
but this, though excellent of its kind, was not of sufficient 
cohesive strength to allow of the erection of vaults of more than 
about 40 ft, span, which were generally built in rubble masonry. 
There still exist in Asia Minor and Syria some vaulted halls, 
generally attached to thermae, which' are carried on walls of 
great thicknciss. There were many varieties of the Roman 
vault, whether continuous or intersected, such as those employed 
over the corridors on the Colosseum and the theatre of Mar- 
cellus, but in tliesc cases the springing of the vault was above 
the .summit of the arches of the main front, so that there was 
no intersection ; on the other hand, over the corridors were 
either elliptical or semicircular, or over the staircases rising 
vaults, all of which were more difficult to construct ; there were 
also numerous solutions of vault over circular halls, of which 
that of the Pantheon was the most important example, having 
a diameter of 142 ft., and over the hemicycles, which were 
sometimes of great size ; that known as Canopus in Hadrian’s 
villa at Tivoli had a diameter of 75 ft., and was vaulted over 
with a series of ribs, between which were alternating rampant 
flat and semicircular webs and cells ; in tl)c same villa and in 
Rome were octagonal halls with various other combinations of 
vault. Another type of vault not yet referred to is that of the 
Tabularium arcade where the cloister vault was employed. 
Fig. 3 compared with fig. 2 will show the difference ; in the 

former the angles of 
intersection are inset, 
and in the latter they 
are groins with pro- 
jecting angles at the 
base, which die away 
at the summit. 

The vault of the 
basilica, commenced 
by Diocletian and 
completed by Con- 
stantine, was the last 
great work carried out 
by the Romans, and two centuries pass before the next important 
development is found in the church of Sta Sophia at 6)n- 
stantinople. It is probable that the realization of the great 
advance in the science of vaulting shown in IhivS church owed 
something to the eastern tradition of dome vaulting seen in 
the Assyrian domes, which are known to us only by the repre- 
sentations in the bas-relief from Nimrud (fig. i), because in 
the great water cisterns in Constantinople, known as the Yeri 
Batan Serai (the underground palace) and Bin bir-derck (cistern 
with a thousand and one columns), both built by Constantine, 
we find the intersecting groin vaults of the Romans already 
replaced by small cupolas or domes. These domes, however, 
are of small dimensions when compared with that projected 
and carried out by Justinian in Sta Sophia. Previous to this 
the greatest dome was that of the Pantheon at Rome, but this 
was carried on an immense wall 20 ft. thick, and with the 
exception of small niches or recesses in the thickness of the wall 
could not be extended, so that Justinian apparently instructed 
his architect to provide an immense hemicycle or apse at the 
eastern end, a similar apse at the western end, and great arches 
on either side, the wails under which would be pierced with 
windows. 

The diagram (fig. 4) sluiws the outlines of the solution of the 
problem. If a bemispliencal dome is cut by four vertical planes, 
the intersection gives four semicircular arches ; if cut in addition by 
a horizontal plane tangent to the top of these arches, it describes 
a circle ; that portion of the sphere which is below this circle and 
between the arches, forming a spherical spandril, is the pendentive 
(fig. 5), and its radius is equal to the diagonal of the square on which 



the four arches rest. Having obtained a circle for the base of the 
dome, it is not necessary that the upper portion of the dome should 


spring from the same level as the arches, or that its domical surface 
should bo a continuation of that of the pendentive. The first and 
fiecoiid dome of Sta Sophia apparently fell down, so that Justinian 
determined to raise it, possibly to give greater lightness to the 
structure, but mainly in order to obtain increased light for the 
interior of the church. This was effected by piercing it with forty 
windows — the clfect (if which was of an extraordinary nature, as the 
light streaming through these windows gave to the dome the appear- 
ance of being suspended in the air. The pendentive which carried 
the dome rested on four great arclies. the thrust of those crossing 
the church being counteracted by immense buttresses which tra- 
versed the aisles, and the other two partly liy smaller arches in tlie 
apse, the thrust being carried to the outer walls, and to a certain ex- 
tent by the side walls which were built under the arches. From the 
description given by Procopius we gather that the centring employed 
for the great arches consisted of a wall erected to support them during 
their erection. Tlic construction of the pendentives i.s not known, 
but it is .surmised that to the top of the pendentives they were built 
in horizontal courses of brick, projecting one over the other, the 
projecting angles being cut off afterwards and covered with stucco 
in which the mosaics were embedded ; this was the method employed 
in tlie erection of the Perigordian domes, to which we shall return ; 
tliese, however, were of less diameter than those of Sta Sophia, 
being only about 40 to 60 ft. instead of 107 ft. The apotheosis 
of Byzantine architecture, in fact, was reached in Sta Sophia, for 
although it formed the model on which all subsequent Byzantine 
churches were based, so far as their plan was concerned, no domes 
approaching the former in dimensions were even attempted. The 
principal difference in some later examples is that which took place 
in the form of the pendentive on which the dome was carried. 
Instead of the spherical spandril of Sta Sophia, large niches were 
formed in the angles, as in the mosque of Damascus, which was 
built by Byzantine workmen for the Sherif al Walid in a.d. 705 ; 
these gave an octagonal base on which the hemispherical dome 
rested (fig. 6) ; or again, as in the Sassaiiian palaces of Serbistan 
and Firuzabad of the 4th and 5th cen- 
tury of our era, when a series of con- 
centric arch rings, projecting one in front 
of the other, were built, giving also an 
octagonal base ; each of these penden- 
tives is known as a squhich. 

There is one other remarkable vault, 
also built by Justinian, in the church of 
S. Sergius and Bacchus in Constantinople. 

The central area of this church was octa- 
gonal on plan, and the dome is divided 
into sixteen compartments ; of these 
eight consist of broad flat bands rising Fig. 6. — BB, niche or 
from the centre of each of the walls. squinch pendentive. 
and the alternate (‘ight are concave cells 

over the angles of the octagon, which externally and internally give 
to the roof the appearance of an umbrella. 

Although the dome constitutes the principal characteristic 
of the B>^antine church, throughout Asia Minor are numerou.s 
examples in which the naves are vaulted with the semicircular 
barrel vault, and this is the type of vault found throughout the 
south of France in the nth and 12th centuries, the only change 
being the occasional substitution of the pointed barrel vault, 
adopted not only on account of its exerting a less thrust, but 
because, as pointed out by Fergusson (vol. ii. p. 46), the roofing 
tiles were laid directly on the vault and a Icr^s amount of filling 
in at the top was required. The continuous thrust of the barrel 
vault in these cases was met either by s micircular or pointed 
barrel vaults on the aisles, which had only half the span of the 
nave ; of this there is an interesting example in the chapel of 
St John in the Tower of London— and sometimes by haJf-barrel 
vaults. The great thickness of the walls, however, required in 
such constructions would seem to have led to another solution 
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of the problem of roofing over churches with mcombustible 
material; viz. that wluch is found throughout Perigord and La 
Charente; where a series of domes carried on pendentives covered 
over the nave; the chief peculiarities of these domes being the 
fact that the arches carrying them form part of the pendentiveS; 
which are ^1 built in horizontal courses. 

The intersecting and groined vault of the Romans was em- 
ployed in the early Christian churches in RomC; but only over 
the aisles; which were comparatively of small span; but in these 
there was a tendency to raise the centres of these vaultS; which 
became slightly domical; in all these cases centring was 
employed. 

Reference has been made to the twisting of the groins in 
Roman work; where the intersecting barrel vaults were not of 
the same diameter ; their construction must at all times have 
been somewhat difficult; but where the barrel vaulting was 
carried round over the choir aisle and was intersected; as in St 
Bartholomew’s; Smithfield; by semiconeS; instead of cylinders; 
it became worse and the groins more complicated ; this would 
seem to have led to a change of system; and to the introduction 
of a new feature, which completely revolutionized the con- 
struction of the vault. Hitherto the intersecting features were 
geometrical surfaces, of which the diagonal groins were the 
intersections; elliptical in form; generally weak in construction 
and often twisting (Plate 1 . fig. 13). The medieval builder 
reversed the process; and set up the diagonal ribs first, which 
were utilized as permanent centres, and on these he carried 
his vault or web, which henceforward took its shape from the 
ribs. Instead of the elliptical curve which was given by the 
intersection of two semicircular barrel vaults, or cylinders, he 
employed the semicircular arch for the diagonal ribs ; this, how- 
ever, raised the centre of the squartj bay vaulted above the 
level of the transverse arches and of the wall ribs, and thus gave 
the appearance of a dome to the vault, such as may be seen in the 
nave of Sant’ Ambrogio, Milan. To meet this, at first the trans- 
verse and wall ribs were stilted, or the upper part of their arches 
was raised, as in the Abbaye-aux-Hommes at Caen, and the 
abbey of Lessay, in Normandy, The problem was ultimately 
solved by the introduction of the pointed arch for the trans- 
verse and wall ribs — the pointed arch had long been known and 
employed, on account of its much greater strength and of the less 
thrust it exerted on the walls. When employed for the ribs of 
a vault, however narrow the span might be, by adopting a 
pointed arch, its summit could be made to range in height with 
the diagonal rib ; and, moreover, when utilized for the ribs of the 
annular vault, as in the aisle round the apsidal termination of 
the choir, it was not necessary that the half ribs on the outer 
side should be in the same plane as those of the inner side ; for 
when the opposite ribs met in the centre of the annular vault, 
the thrust was equally transmitted from one to the other, and 
being already a broken arch the change of its direction was not 
noticeable. 

The first introduction of the pointed arch rib would seem to 
have taken place in the choir aisles of the abbey of St Denis, 
near Paris, built by the Abb 4 Suger in 1135, and it was in the 
church at Vezelay (1140) that it was extended to the square 
bay of the porch. Before entering into the question of the web 
or stone shell of the vault carried on the ribs, the earlier develop- 
ment of the great vaults which were thrown over the naves of a 
cathedral, or church, before the introduction of the pointed arch 
rib, shall here bs noted. As has been pointed out, the aisles 
had already in the early Christian churches been co's^ered over 
with groined vaults, the only advance made in the later develop- 
ments being the introduction of transverse ribs ^ dividing the 
bays into square compartments ; but when in the izth century 

^ Transverse ribs under the vaulting surfaces had been employed 
from very early times by the Romans, and utilized as permanent 
stone centrings for their vaults ; perhaps the earliest examples are 
those in the corridor of the Tabularium in Rome, which is divided 
into square bays, each vaulted with a cloister dome. Transverse 
ribs are also found in the Roman Piscinae and in the Nymphaeum 
at Ntmes ; they were not introduced by the Romanesque masons 
till the iith century. 


the first attempts were made to vault over the naves, another 
difficulty presented itself, because the latter were twice the width 
of the aisles, so that it became necessary to include two bays of 
the aisles to form one square bay in the nave. This was an 
immense space to vault over, and, moreover, it followed that 
every alternate pier served no purpose, so far as the support of 
the nave vault was concerned, and this would seem to have sug- 
gested an alternative, viz. to provide a supplementary rib across 
the church and between the transverse ribs. This resulted in 
what is known as a scxpartile, or six-celled vault, of which one 
of the earliest examples s found in the Abbayc-aux-Hommes 
(S. fitienne) at Caen. This church, built by \\ illiam the Con- 
queror, was originally constructed to carry a limber roof only, 
but nearly a century later the upper part of the nave walls were 
partly rebuilt; in order that it might be covered with a vault. 
The immense size, however, of the square vault over the nave 
necessitated some additional support, so that an intermediate 
rib was thrown across the cJburch, dividing the square compart- 
ment into six cells, and called the sexpartite vault (fig. 7) ; 



Fig. 7.— Sexpartite. 


this was adopted in the cathedrals of Sens (1170), Laon (1195), 
Noyon (1190), Paris (1223 “*35), and Bourges (1250). The 
intermediate rib, however, had the disadvantage of partially 
obscuring one side of the clerestory windows, and it threw 
unequal weights on the alternate piers, so that in the 
cathedral of Soissons (1205) a quadripartite (fig. 8) or 



Pro. 8.— Quadripartite. 


four-celled vault was introduced, the width of each bay being 
half the span of the nave, and corresponding therefore with 
the aisle piers. To this there are some exceptions, in Sant’ 
Ambrogio, Milan, and San Michele, Pavia (the original vault), 
and in the cathedrals of Spires, Mainz and Worms, wh(?re th( 
quadripartite vaults are nearly square, the intermediate pier.; 
of the aisles being of much smaller dimensions. In England 
sexpartite vaults exist at Canterbury (117^) (set out by William 
of Sens), Rochester (1200), Lincoln (121^, Durham (east tran- 
sept), and St Faith’s chapel, Westminster ^Ufeey. 

In the earlier stage of rib vaulting, the amed ribs consisted of 
independent or separate voussoirs down to the springing ; the 
difficulty, however, of working the ribs separately led to two other 
important changes ; ( t ) the lower part of transverse diagonal 
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and wall ribs were all worked out of one stone; and (3) the lower 
courses were all made horiasontal, constituting what is known as the 
tas-de-charge or solid springer. Fig. 9 is a diagram made by 

Professor Willis taken from the 
south transept of Westminster 
Abbey. The horizontal courses 
rise to N. or about half the 
height of the vault, but the ribs 
arc freed from one another from 
the point M. The tas-de-charge, 
or solid springer, had two ad- 
vantages: (1) it enabled the 
stone courses to run straight 
through the wall, so as to bond 
the whole together much better ; 
and (3) it lessened the span of 
the vault, which then required 
a centring of smaller dimen- 
sions. As soon as the ribs were 
completed, the web or stone shell 
of the vault was laid on them. In 
some English work, as may be seen 
in fig. 9, each course of stone was 
of uniform height from one side 
to the other ; but, as the diagonal 
rib was longer than either the 
transverse or wall rib, tlic courses 
dipped towards the former, and at 
tlic apex of the vault were cut 
to fit one another. At an early 
j)criod, in consecjucnce of the great s])an of the vault and the very 
slight rise or curvature of the web, it was tlunight better to simplify 
the construction of the web by introducing intermediate ribs between 
the wall rib and the diagonal rib and between the diagonal and the 
transverse ribs ; and in order to meet the thrust of these intermediate 
ribs a ridge rib was required, and the prolongation of this rib to the 
wall rib l)id the junction of the web at the summit, which was not 
always very sightly, and constituted the ridge rib. Tn France, on 
the cither hand, the web courses were always laid horizontally, and 
they are therefore of unecjual height, increasing towards the diagonal 
rib. Each course also was given a slight rise in the centre, so as to 
increase its strength ; this enabled the French masons to dispense 
with the intermediate rib, which was not introduced by them till 
the 15th century, and then more as a decorative than a constructive 
feature, as the domical form given to the French wet) rendered 
unnecessary the ridge rib, which, with some few exceptions, exists 
only in England. In both English and French vaulting centring 
was rarely required for the building cA the web, a template (Fr. ccrce) 
being employed to support the stones of each ring until it was com- 
plete. In Italy, Germany and Spain the French method of building 
the web was adopted, with horizontal courses and a domical form. 
Sometimes, in the case of comparatively narrow compartments, and 
more especially in clerestories, the wall rib was stilted, and this 
caused a peculiar twisting of the web, as may be seen in fig. 9, where 
the springing of the wall rib is at K : to these twisted surfaces the 
term " ploughshare vaulting ** is given. 

One of the earliest examples of the introduction of the inter- 
mediate rib is found in the nave of Lincoln Cathedral, and there the 
ridge rib is not carried to the wall rib. It was soon found, however, 
that the construction of the web was much facilitated by additional 
ribs, and consequently there was a tendency to increase tlicir number, 
so that in the nave of Exeter Cathedral three intermediate ribs were 
provided between the wall rib and the diagonal rib. In order to 
mask the junction of the various ribs, their intersections were 
ornamented with richly carved bosses, and this practice increased 
on the introduction of another short rib, known as the lierne, a term 
in France given to the ridge rib. Licrnc ribs in English vaults arc 
short ribs crossing between the main ribs, and were employed chiefly 
as decorative features, as, for instance, in the stellar vault (sec 
Plate I. fig. 16), one of the best examples of which exists in the 
vault of the oriel window of Crosby Hall, London. The tendency to 
increase the number of ribs led to singular results in some cases, as 
in the choir of Gloucester (see Plate II. fig. 17), where the ordinary 
diagonal ribs become mere ornamental mouldings on the surface of 
an intersected pointed barrel vault, and again in the cloisters, where 
the introduction of the fan vault, forming a concave-sided conoid, 
rcaurned to the principles of the Roman geometrical vault. This is 
further shown in the construction of these fan vaults, for although 
in the earliest examples each of the ribs above the tas-de-charge was 
an independent feature, eventually it was found easier to caivc them 
and the web out of the solid stone, so that the rib and web were 
purely decorative and had no constructional or independent functions. 

The fan vault would seem to have owed its origin to the employ- 
ment of centrings erf one curve for all the ribs, instead of having 
s^aratc centrings to the transverse, diagonal wall and intermediate 
ribs ; it was facilitated also by the introduction of the four-centred 
arch, because the lower portion of the arch formed part of the fan, or 
conoid, and the up|>er part could be extended at pleasure with a 
greater radius vault. The simplest version is that found 



Fig. 9. — AB, springing of trans- 
verse and diagonal ribs ; P, 
centre of the same ; DE, longi- 
tudinal ridge rib ; DF, inter, 
section of webs ; M, top of solid 
springer ; KN, starting level 
of web ; LK, springing of wall 
rib ; KBD, bosses at inter- 
sec lion of ribs. 


in the cloisters of Gloucester Cathedral, where the fans meet one 
another at the summit, so that there arc only small compartments 
between the fans to be filled up. In later examples, as in King's 
College chapel, Cambridge (see Plate II. fig. 18), on account of the 
great dimensions of the vault, it was found necessary to introduce 
transverse ribs, which were required to give greater strength. 
Similar transverse ribs are found in Henry VII.'s chapel (see Plate 
JI. fig. 19) and in the divinity schools at Oxford, where a new 
development presented itself. One of the defects of the fan vault 
at Gloucester is the appearance it gives of being half sunk in the 
wall ; to remedy this, in the two buildings just quoted, the complete 
conoid is detached and treated as a pendant. 

One of the most interesting examples of the fan vault is that over 
the staircase leading to the hall of Christ Church, Oxford, and here 
the complete conoid is displayed in its centre carried on a central 
column, 'i'his vault, not built until if^o, is an exceptional example 
of the long continuance of traditional workmanship, probably in 
Oxford transmitted in consequence of the late vaulting of thv. 
entrance gateways to the colleges. Fan vaulting is peculiar to 
England, the only example approaching it in France being the 
pendant of the Lady chapel at Caudebcc, in Normandy. In France. 
Germany and Spain the multiplication of ribs in the 15th century 
led to decorative vaults of variou.s kinds, but with some singular 
modifications. Thus in Germany, recognizing that the rib was no 
longer a necessary 
constructive feature, 
they cut it off ab- 
ruptly, leaving a 
stump only ; in 
France, on the other 
hand, they gave still 
more importance to 
the rib, by making 
it of greater depth, 
piercing it with 
tracery and hanging 
pendants from it, 
and the web became 
a horizontal stone 
paving laid on the 
top of these deco- 
rated vertical webs. 

This is the cha- 
racteristic of the 
great Renaissance 
work in France and 
Spain; but it soon 
gave way to Italian 
influence, when the 
construction of 
vaults reverted to 
the geometrical sur- 
faces of the Romans, 
without, however, 
always that eco- 
nomy in centring to 
which they had at- 
tached so much im- 
portance, and more 
especially in small 
structures. Tn large vaults, where it constituted an important 
clement in expense, the chief boast of some of the most eminent 
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architects has been that centring was dispensed i^ith, as ir. 
the case of the dome at Florence, built by Brunelleschi, and 
Ferguson cites as an example the great dome of the church at 
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Fig. 12.— -Plan of Bijapur Dome. 


Mousta in Malta, erected in the first half of the 19th century, which 
was built entirely without centring of any kind. Fig. 10 is a 
plan and section of the vault of Henry VII. s chapel and fig. ix a 
perspective view, in which it will be seen that the transverse rib 
thrown across the chapel carries the pendant, the weight of the latter 
probably preventing a rise in the haunches. 

There are two other ribbed vaults in India which form no part 
of the development of European vaults, but are too remarkable to 
be passed over ; one carries the central dome of the Jumma Musjid 
at Bijapur (a.d. 1559), and the other is the tomb of Mahommed 
(A.D. i626-i6(»o) in the same town. The vault of the latter was 
constructed over a hall 135 ft. square, to carry a hemispherical 
dome. The ribs, instead of being carried across the angles only, thus 
giving an octagonal base for the dome, are carried across to the 
further pier of the octagon (fig, 12) and consequently intersect one 

another, reducing the cen- 
tral opening to 97 ft. in 
diameter, and, by the 
weight of the masonry 
they carry, serving as 
counterpoise to the thrust 
of the dome, which is set 
back so as to leave a 
passage about 12 ft. wide 
round the interior. The 
internal diameter of the 
dome is 124 ft., its height 
175 ft. and the ribs struck 
from four centres have 
their springing 57 ft. from 
tlic floor of the hall. The 
Jumma Musjid dome was 
of smaller dimensions, on 
a H(]uare of 70 ft. with a 
diameter of 57 ft., and 
was carried on piers only 
instead of immensely thick 
walls as in the tomb ; but any thrust which might exist was 
counteracted by its transmission across aisles to the outer wall. 

(K. 1>. S.) 

VAUQUELIN, LOUIS NICOLAS (1763-1829), French chemist, 
wa.s born at Saint- Andre-d’Hebertot in Normandy on the i6th 
of May 1763. His first acquaintance with chemistry was 
gained as laboratory boy to an apothecary in Rouen (1777- 
1779), and after variou.s vici.s.situdes he obtained an introduction 
to A. F. Fourcroy, in whose laboratory he wa.s an a.ssistant from 
1783-1791. At first his work appeared as that of his master 
and patron, then in their joint-names ; but in 1790 he began to 
publish on his own authority, and between that year and 1833 
his name is associated with 376 papers. Most of these were 
simple records of patient and laborious analytical operations, 
and it is perhaps .surprising that among all the substances he 
analy.scd he only detected two new elements— beryllium (1798) 
in beryl and chromium (1797) in a red lead ore from Siberia. 
Either together or successively he held the offices of inspector 
of mines, professor at the School of Mines and at the Polytechnic 
School, assayer of gold and silver articles, professor of chemistry 
in the College de France and at the Jardin des Plantes, member 
of the Council of Industry and Commerce, commissioner on the 
pharmacy laws, and finally professor of chemistry to the Medical 
Faculty, to which he succeeded on Fourcroy’s death in 1809. 
His lectures, which were supplemented with practical laboratory 
leaching, were attended by many chemists who subsequently 
attained distinction. He died at his birthplace on the 14th of 
November 1829. 

VAUQUELIN DE LA FRESNAYE, JEAN (1536-1608), French 
poet, was born at the chateau of La Fresnaye, near Falaise in 
Normandy, in 1536. He studied the humanities at Paris and 
law at Poitiers and Hourges. He fought in the civil wars under 
Marshal Matignon and was wounded at the .siege of Saint-T/) 
(1574). Most of his life was .spent at Caen, where he was 
president, and he died there in 1608. La Fresnaye was a 
disciple of Ron.5ard, but, while praising the reforms of the Pleiadc, 
he laid stress on the continuity of French literary hi.story. He 
was a student of the trouveres and the old chroniclers, and 
desired to see French poetry .set on a national ba.sis. These 
views he expounded in an Art poetique, begun at the desire of 
Henry TIL in 1574, but not published until 1605. 

His Foresteries appeared in 1555 ; hi.s Diver ses porsUs, including 
the Art poHique, the Satyres frnneoiacs, addressed to various dis- 


tinguished contemporaries, and the Idylles, with soniC epigrams and 
sonnets, appeared in 1005. Among his politic^ writings may be 
noted Pour la monarchic du royaume eontre la division (15^9). 

The Art poHique was edited by G. Pellissier in 1885. It is suxnmar- 
ized for English readers in vol. ii. of Mr Gt?orge Saintsbury s History 
of Criticism. A notice of the poet by J. Travers is prefixed to an 
edition of the (Euvre.s diverses (Caen. 1H72). 

VAUVENARGUES, LUC DE CLAPIERS, Marquis de (1715- 
1747), French moralist and miscellaneous writer, was born at 
Aix in Provence on the 6th of August 1715. His family was 
poor though noble ; he was educated at the college of Aix, 
where he learned little — neither Latin nor Greek — but by means 
of a translation acquired a great admiration for Plutarch. He 
entered the army as sub-lieutenant in the king’s regiment, and 
served for more than ten years, taking part in the Italian cam- 
paign of Marshal Villars in 1733, and in the disastrous expedition 
to Bohemia in support of Frederick the Great’s designs on 
Silesia, in which the French were abandoned by their ally. 
Vauvenargues took part in Marshal Ikdle-Lsle’s winter retreat 
from Prague. On this occasion his legs were frozen, and though 
he spent a long time in hospital at Nancy he never completely 
recovered. He was present at the battle of Dettingen, and on 
his return to France was garrisoned at Arras. His military 
career was now at an end. He had long been desired by the 
marquis of Mirabeau, author of L'Ami des hommes, and father 
of the statesman, to turn to literature, but poverty prevented 
him from going to Paris as his friend wished. He wished to 
enter the diplomatic service, and made applications to the 
ministers and to the king himself. These efforts were unsuccess- 
ful, but Vauvenargues was on the point of securing his appoint- 
ment through the intervention of Voltaire when an attack of 
smallpox completed the ruin of his health and rendered diplo- 
matic employment out of the question. Voltaire then asked 
him to submit to him his ideas of the difference between Racine 
and Corneille. The acquaintance thus begun ripened into real 
and lasting friendship. Vauvcnurgue.s removed to Paris in 
1745, and lived there in the closest retirement, seeing but few 
fritmds, of whom Marmontcl and Voltaire were the chief. 
Among his correspondents was the ar(‘haeologist Fauris de 
Saint-Vincens. Vauvenargues published in 1 746 an Introduction 
d la connaissance de Vespril hurnain, with certain Reflexions and 
Maximes appended. He died in Paris on the 28th of May i747' 

The bulk of Vauvenargues’s work is very small, but its 
interest is very considerable. In the Introduction, in the 
Reflexions and in the minor fragments, it consists, in fact, of 
detached and somewhat desultory thoughts on questions oi 
moral philosophy and of literary criticism. Saintc-Bcuve has 
mildly said that as a literary critic Vauvenargues “shows 
inexperience.” Hi.s literary criticism is indeed limited to a 
repetition in crude form of the stock ideas of his time. Thus he 
exaggerates immensely the value of Racine and Boilcau, but 
depreciates Corneille and even Molidre. As a writer he stands 
far higher. His style is indeed, according to strict academic 
judgment, somewhat incorrect, and his few excursions into 
rhetoric have the artificial and affected character which mars 
so much 18th-century work. His strength, however, is not really 
in any way that of a man of letters, but that of a moralist. He 
did not adopt the complete philosophe attitude ; in his letters, 
at any rate, he poses as “ neutral ” between the religious and the 
anti-religious school. In some of his maxims about politics 
there is also traceable the hollow and confused jargon about 
tyrants and liberty which did so much to bring about the 
struggles of the Revolution. It is in morals proper, in the 
discussion and application of general principles of conduct, that 
Vauvenargue.s shines. He is not an exact psychologist, much 
les.s a rigorous metaphysician. Hi.s terminology is popular and 
loose, and he hardly attempts the co-ordination of his ideas into 
any system. His real strength is in a department which the 
French have always cultivated with greater success than any 
( the modern people — the expression in more or less epigram- 
matic language of the results of acute observation of human 
conduct and motives, for which he had found ample leisure in 
his campaigns. The chief distinction between Vauvenargues 
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and his great predecessor La Rochefoucauld is that Vauven- 
argues, unlike La Rochefoucauld, thinks nobly of man, and is 
altogether inclined rather to the Stoic than to the Epicurean 
theory. He has indeed been called a modern Stoic, and, allow- 
ing for the vagueness of all such phrases, there is much to be said 
for the description. 

An edition of the (Euvr^s of Vauvenargues^ slightly enlarged, 
appeared in the year of his death. There were some subsequent 
editions, superseded by that of M. Gilbert (2 vols., 1857), which 
contains some correspondence, some Dialogues of the Dead^ “ cha- 
racters " in imitation of Theophrastus and La Bruy Arc, and numerous 
short pieces of criticism and moralizing. The best comments on 
Vauvenargucs, besides those contained in Gilbert's edition, are to be 
found in four essays by Sainte-Beuve in Causeries du lundi, vols. iii. 
and xiv., and in Villcmain's Tableau de la literature franpaise 
au XVIII**** sidcle. 

See also M. Pal6ologue, Vauvenargues (1890) j and Selections from 
... La Bruyhe and Vauvenargues, with memoir and notes by Miss 
Elizabeth Lee (190^). 

VAUXp CALVERT (1824-1895), American architect and land- 
scape gardener, was born in London on the 24th of December 
1824, He was educated at Merchant Taylors’ School and in 
the office of Lewis N. Cottingham (1787-1847). Tn 1850 he 
went to America and became A. J. Downing’s architectural 
partner* In 1856 and j866 Vaux was associated with F. L. 
Olmsted in the plans for the improvement of various parks. 
He designed the Belvidcrc in Central Park, New York, and built 
a number of country houses in Newport, besides many town 
houses and public institutions. 

VAUX OP HARROWDBN, THOMAS VAUX, 2ND Baron (1510- 
1556), English poet, eldest son of Nicholas Vaux, ist Baron 
Vaux, was born in 1510, In 1527 he accompanied Cardinal 
Wolsey on his embassy to France ; he attended Henry VIII. to 
Calais and Boulogne in 1532; in 1531 he took his seat in the 
House of Lords, and was made Knight of the Bath at the corona- 
tion of Anne Boleyn, He was captain of the Isle of Jersey until 
153C. He married Elizabeth Cheney, and died in October 1556. 
Sketches of Vaux and his wife by Holbein arc at Windsor, 
and a finished portrait of Lady Vaux is at Hampton Court. 
Two of his poems were included in the Songes and Sonettes of 
Surrey (Tottel’s Miscellany, 1557). They are “The assault of 
Cupid upon the fort where the lover’s hart lay wounded, and 
how he was taken,” and the “ Dittye . . . representinge the 
Image of Dcathe,” which the gravedigger in Shakespeare’s 
Hamlet misquotes, Thirteen pieces in the Paradise of Dainty 
Devices (1576) are signed by him. These are reprinted in Dr 
A. B. Grosart’s Miscellanies of the Fuller Worthies Library 
(vol. iv., 1872). 

VAUXHALL, a district on the south bank of the river 
Thames, in London, England, included in the metropolitan 
borough of Lambeth. The manor was held by Falkes de 
Breaut^ (whence the name, Falkes Hall) in the time of John and 
Henry III. About 1661 public gardens were laid out here, 
known as the New Spring Garden, and later as Spring Gardens, 
but more familiar under the title of Vauxhall Gardens. They 
soon became the favourite fashionable resort of the metropolis ; 
but as a place of general entertainment they underwent great 
development from 1732 under the management of Jonathan 
Tyers (d. 1767) and his sons Thomas and Jonathan, In 1822, 
with the approval of George IV., who frequented the gardens 
before his accession, the epithet Royal was added to their title. 
By the middle of the 19th century, however, Vauxhall had lost 
its high reputation ; in 1859 the gardens were finally closed, and 
the site was quickly built over. 

VAVASSOR (Med. Lat. valvassor, vasvassor) Fr. vavassour, 
vavassor, vasseur, &c.), in its most general sense a mediate vassal, 
t.^. one holding a fief under a vassal. The word was, however, 
applied at various times to the most diverse ranks in the feudal 
hierarchy, being used practically as the synonym of vassal. 
Thus tenants-in-chief of the crown are described by the Emperor 
Conrad {Lex Lamgob. lib. iii. tit, 8, g 4) as valvassores majores 
as distinguished from mediate tenants, valvassores minores. 
Gradually the term without qualification was found convenient 
for describing sub-vassals, tenants-in-chief being called capitanei 


or harones (sec Baron), Its implication, however, still varied 
in different places and times. Bracton (lib, i. cap. 8, g 2) ranks 
the magnates seu valvassores between barons and knights ; for 
him they arc “ men of great dignity,” and in this order they are 
found in a charter of Henry II. (1166). But in the regestum 
of Philip Augustus (fol. 158) we find that five vavassors are 
reckoned as the equivalent of one knight. Finally, Du Cange 
quotes two charters, one of 1187, another of 1349, in which 
vavassors are clearly distinguished from nobles. 

The derivation of the word vavassor is very obscure. The 
fanciful interpretation of Bracton, vas sortitum ad valetudinem (a 
vessel chosen to honour), may be at once rejected. Others would 
derive it from vassi ad vulvas (at the folding-doors, valvae), i.e. 
servants of the royal antechamber. Du Cange, with more justice, 
regards it merely as an obscure variant of vassus. (W. A. P.) 

VAY6ACH (variously Waigats, Waigatch, &c.), an island off 
the Arctic coast of Russia, between it and Novaya Zemlya, 
bounded S. by the narrow Yugor Strait, and N. by that of Kara. 
It is roughly oblong in form ; its length from S.E. to N.W. is 
70 m., and its greatest breadth 28. Its greatest elevation 
scarcely exceeds 300 ft. For the most part it consists of tundra, 
with frequent marshes and small lakes. Slight rocky ridges 
run generally along its length, and the coast has low cliffs 
in places. The island consists in the main of limestone, and its 
elevation above the sea is geologically recent. Raised beaches 
arc frequently to be traced. The rocks are heavily scored 
by ice, but this was probably marine ice, not that of glaciers. 
Grasses, mosses and Arctic flowering plants are abundant, but 
there are no trees excepting occasional dwarf willows. Foxes 
and lemmings are met with, but whereas animals are few, birds 
are very numerous ; a variety of ducks, waders, &c., frequent 
the marshes and lakes. The island is visited periodically by 
a few Samoyedes ; they formerly considered it sacred, and 
some of their sacrificial piles, consisting of drift-wood, deer’s 
horns and the skulls of bears and deer, have been observed by 
travellers. In spite of their conversion to Christianity, the 
Samoyedes still regard these piles with superstition. The origin 
of the name Vaygach is as dubious as its orthography ; it has 
been held to be Dutch (waaien, to blow, and gat, a strait, hence 
“ windy strait ”) or Russian, in which case it is probably a 
surname. 

Comparatively little was known of the interior of the island until 
Mr F. G. Jackson made the circuit of it on foot in 1893 (see his 
Great Frozen Land, London, 1895; also H. J. Pearson, Beyond 
Petsora Eastward, I^ndon, 1899). 

VECTOR ANALYSIS^ in mathematics, the calculus of vectors. 
The position of a point B relative to another point A is specified 
by means of the straight line drawn from A to B. It may 
equally well be specified by any equal and parallel line drawn 
in the same sense from (say) C to D, since the position of D 
relative to C is the same as that of B relative to A. A straight 
line conceived in this way as having a definite length, direction 
and sense, but no definite location in space, is called a vector. 

It may be denoted by AB (or CD), or (when no confusion is 
likely to arise) simply by AB. Thus a vector may be used to 
specify a displacement of translation (without rotation) of a 
rigid body. Again, a force acting on a particle, the velocity 
or momentum of a particle, the state of electric or magnetic 
polarization at a particular point of a medium, are examples 
of physical entities which are naturally represented by vectors. 

The quantities, on the other hand, with which we are familiar 
in ordinary arithmetical algebra, and which have merely magni- 
tude and sign, without any intrinsic reference to direction, 
are distinguished as scalars, since they are completely specified 
by their position on the proper scale of measurement. The mass 
of a body, the pressure of a gas, the charge of an electrified 
conductor, are instances of scalar magnitudes. It is convenient 
to emphasize this distinction by a difference of notation ; thus 
scalar quantities may be denoted by italic type, vectors (when 
they are represented by single symbols) by “ black ” or “ Claren- 
don ” t}T)e. 

There are certain combinations of vectors with one another. 
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and with scalars, which have important geometrical or physical 
significance. Various systems of “ vector analysis ” have been 
devised for the purpose of dealing methodically with these ; 
we shall here confine ourselves to the one which is at present 
in most general use. Any such calculus must of course begin 
with definitions of the fundamental symbols and operations ; 
these arc in the first instance quite arbitrary conventions, but 
it is convenient so to frame them that the analogy with the 
processes of ordinary algebra may as far as possible be main- 
tained. 

As already explained, two vectors which arc represented by equal 
and parallel straight lines drawn in the same sense arc regarded as 
identical. Again, the product of a scalar m into a vector A is 
naturally defined as the vector whose direction is the same as that of 
A, but whose length is to that of A in the ratio nt, the sense (more- 
over) being the same as that of A or the reverse, according as m is 
positive or negative. Wc denote it by mA. The particular case 
where is denoted by - A, so that a change of sign simply 

reverses the sense of a vector. 

As regards combinations of two vectors, we have in the first place 
the one sugge.sted by composition of displactuncnts in kinematics, 
or of forces or couples in statics. Thus if a rigid body receive in 

succession two translations represented by AB and BC, the final 
result is equivalent to the translation represented by AC. It is 
convenient, therefore, to regard AC as in a sense the geometric 
sum " of AB and BC, and to write 

aTi f lie - AC. 

This constitutes the definition of vector addition ; and it is evident 
at once from fig. i that 

BCM- AB-AD I lOC-^AC- AB + liC. 

Hence, A and B being any two vectors, wc have 

A + B ~ B + A, . ( 1 ) 

addition of vectors, like ordinary arithmetical addition, is subject 
to the “ commutative law.” As regards subtraction, wc define A - B 

as the equivalent of A-f ( -■ B) ; thus in fig. i, if AB^A, BC-=^B, 
we have 

A + B-AC, A-B = DB. 

When the sum (or difference) of two vectors is to be further dealt 
with as a single vector, this may be indicated by the use of curved 
brackets, e,g, (A+B). It is easily seen from a figure that 

(A+B)h C-A + (B + C). . (2) 

and so on ; i,e. the ” associative law ” of addition also holds. 

Again, if m be any scalar quantity, wc liavc 

w(A + B)=mA + mB, (3) 

or, in words, the multiplication of a vector sum by a scalar follows 
the “ distributive law.'^ The tnith of (3) is obvious on reference to 
the similar triangles in fig, 2, where 

OP^A, F^=rB, OP'=mA, P'Q'^mB. 




It will be noticed that the proofs of (i) and (3) involve the funda- 
mental postulate of the Euclidean geometry. 

The definition of ” wo’-k ” in mechanics gives us another important 
mode of combination of vectors. The prcxluct of the absolute 
magnitudes A, B (say) of two vectors A, B into the cosine of the 
angle & between their directions is dtfled ihft scalar ^odua of the two 
vectors, and is denoted by A . B or j^lmply AB, Thus 

AB>=/fPcos ^=BA, • (4) 

so that the ” commutative law of multiplication ” holds here as in 
ordinary algebra. The ” distributive law ” is also valid, for wc 
have 

A(B 4 -C)-AB+AC, . (5) 

the proof of this statement being identical with that of the statical 
theorem that the sum of the works of two forces in any displacement 
of a particle is equal to the work of their resultant. 

For an illustration of the next mode of combination of vectors 
we may have recourse to the geometrical theory of the rotation of a 


rigid body about a fixed point O. As explained under Mechanics, 

the state of motion at any instant is specified by a vector OI repre- 
senting the angular velocity. The instantaneous velocity of any 
other point P of the Ixidy is completely determined by the two 

vectors C)l and OP, vis. it is a vector normal to the plane of OI and 
OP, whose absolute magnitude is OI . OP , sin 0, where 6 denotes the 
inclination of OP to OI, and its .sense is that due to a right-handed 
rotation about OI. A vector derived according to thi.s rule from 
any two given vectors A. B is calletl their vector product ^ and is 
denoted by A x B or by [AB]. This type of combination is frequent 
in electro-magnetism ; thus if C be the current and B the magnetic 
induction, at any point of a conductor, the mechanical force on llic 
latter is represented by the vector [CBJ. It will be noticed in the 
above kinematical example that if the roles of the two vectors 
01, OP were interchanged, the resulting vector would have the .same 
absolute magnitude as before, but its sense would be reversed. 
Hence 


[AB]--[BAJ ((») 

so that the commutative law does not hold with respect to vector pro- 
ducts. On the other hand, the distributive law applies, for we hav(? 

[A(B-fC)]-^[AB]-f[AC], . . . (7) 

as may be proved without diiliculty by considering the kinematical 
iiiteq>retation. 

Various tyi)es of tri])le prodiuTs may also ]>resent themselves, 
tht^ most importatit being llie scalar ]>roducl of two vectors, one of 
which is itself given as a vector ])roduci. Thus A[BCJ is ecpial in 
absolute value to the volume of the parallelepij)ed constructed on 
thrcje edges ()A, OB, ()C drawn from a point O to repre.sent the 
vectors A, B, C respectively, and it is positive or negative according 
as the lines OA, OB, OC follow one another in right- or left-handed 
cyclical order. It follows that 

A[BCj-B[CA]:=-B[AC].^&c. . . (8) 

In order to exhilut the correspondence between the shortliand 
methods of vector analysis and the more familiar formulae of 
Cartesian g(*,omelry. we take a right-handed system of three mutually 
perpendicular axes Ox, Oy, Oz, and adopt three fundamental unit- 
vectors i,J, k, having the positive directions of the.se axes rc.spectively. 
As regards the .scalar jiroducts of these unit-vectors, we have, by (4), 
= y/f^./ry=y 7 ^o. . . . (9) 

Aliy other vector A is expressed in terms of its scalar projections 
A,. Aa, A;, on the co-ordinate axes by the formula 

A = /Ai 47 A.^ I AAj,. . . . (10) 

P*or the scalar product of any two vectors we have 

AB -(/Aj-lyAa^ AAa)(/Bi I /Ba+Zdij).. A,B, + A^Ba-l- AaBj,, (ii) 
as appears on developing the product and making use of (9). In 
particular, forming the scalar square of A we have 

-^*-Ai«-f-A2*-f-A/, . . . (12) 

where: A denotes the absolute value of A. 

Again, the rule for vector products, applied to the fuiulamenlal 
units, gives 

U'A] =■[/(;] = /, 

Hence 


[/aj = l/J=.[/r«]:.o. 

[M] - - ■ [I'/iJ =y, [IJ ] « - [ji]=h. 


(13) 


[AB] — f(/A| +yAy + aa3)(/Hj Ari-j)] 




Aj|By) +y( A^lij — AjBy) Af( AjBjj — A^H)) 


(M) 

The correspondence with the formulae which occur in the analytical 
theory of rotations, &c., will be manifest. Jt we form the scalar 
product of a third vector C into [AB], wcj obtain 


C[AB] = 


All, Bjji 


(15) 


in agreement with the geometrical interpretation already given. 

In such subjects as hydrodynamics and electricity we are intro- 
ducefl to the notion of scalar and vector fields. With every point 1 * 
of the region under consideration there are a.ssociaied certain scalars 
{e.g. density, electric or magnetic jiuteiitial) and vectors {c.g. fluid 
velocity, electric or magnetic force) which are regarded as functions 
of the position of P. If wc treat the partial -differential operators 
'b/Tlx, 'bffiy, ?pbz, where at, y, r arc the co-ordinates of P, as if they 
were scalar quantities, we arc led to some remarkable and signifi- 
cant expressions. Thu.s if we write 

/ /c .'d , V \ 

\ cx ■'ey a/ 

and operate on a scalar function 0, we obtain the vector 

This is called the gradient of 0 and sometimes denoted by ” grad 0 ” ; 
its direction is that in which 0 most rapidly increa.ses, and its magni- 
tude is equal to the corresponding rate of jncrt?a.se. Thus 


( 10 ) 


(X 7 ) 




(18) 


A rqictition of the operation y gives 


V’«= 




7^^ 


(19) 
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In the theory of attractions this expression Ls interpreted as measur- 
ing the degree of attenuation of the quantity ^ at P ; if we reverse 
the sign wc get tlie concentration, - 
Again, if wc form liic scalar product of the operator p into a 
vector A wc have 




(20) 


If A represent the velocity at any point (x, y, z) of a fluid, the latter 
expression measures the rate at which fluid is flowing away from the 
neighbourhood of P. By a generalization of this idea, it Ls called 
the divergence of A, and wc write 

vA*divA (21) 

The vector product fvA] has also an important significance. We 
find 


“[('■'I +yA, + AA,)] 

r j * V .riA k. \ .•f.i.K 


■'V Vy “ A ) ■* A - 'ey J 

If A represent as before the velocity of a fluid, the vector last 
written will represent the (doubled) angular velocity of a fluid 
element. Again if A represent the magnetic force at any iioint of an 
electro-magnetic field, the vector [vAj will represent the electric 
current. In the general case it is called the curl, or the rotation, of 
A, and we write 


[vA]=*curl A. or rot A, . . (23) 

These definitions enable us to give a compact form to two im- 
portant theorems of C. F. Gauss and Sir G. G. Stokes, The former 
of these may be written 

/divA.dV=/AnrfS, . . . (24) 

where the integration on the left hand includes all the volume- 
elements d\ of a given region, and that on the right includes all the 
surface-elements dS of the boundary, n denoting a unit vector drawn 
outwards normal to ifS. Again, Stokes's theorem takes the form 

/A<fs=/curl A . . (25) 
where the integral on the right extends over any open surface, 
whilst on the left ds is an clement of the bounding curve, treated as a 
vector. A certain convention is implied as to the relation between 
the positive directions of n and ds. 

It is to be observed that the term “ vector ” has been used to 
include two distinct classes of geometrical and physical entities. 
The first class is typified by a displacement, or a mechanical force. 
A polar vector, as it is called, is a magnitude associated with a certain 
linear direction. This may be specified by any one of a whole 
assemblage of parallel lines, but the two “ senses " belonging to any 
one of the lines are distinguished. The members of the second class, 
that of axial vectors, arc primarily not vectors at all. An axial 
vector is exemplified by a couple in statics ; it is a magnitude asso- 
ciated with a closed contour lying in any one of a system of parallel 
planes, but the two senses in which the contour may be described 
arc distinguished. It was therefore termed by H. Grassmann a 
PlangrCisse or EbenengrOsse, Just as a polar vector may be indicated 
by a length, regard being paid to its sense, so an axial vector may be 
denoted by a certain area, regard being paid to direction round the 
contour. A theory of " Plangrbssen " might be developed through- 
out on independent lines ; but since the laws of combination prove 
to be analogous to those of suitable vectors drawn perpendicular to 
the respective areas, it is convenient for mathematical purposes 
to include them in the same calculus with polar vectors. In the 
case of couples this procedure has been familiar since the time of 
L. Poinsot (1804). In the Cartesian treatment of the subject no 
distinction between polar and axial vectors is necessary so long as we 
deal with congruent systems of co-ordinate axes. But when we 
pass from a right-handed to a left-handed system the formulae of 
transformation are different in the two cases. A polar vector {e.g. 
a displacement) is reversed by the process of reflection in a mirror 
normal to its direction, whilst the corresponding axial vector 
{c.g. a couple) is unaltered. 

References. — The methods of vector analysis are chiefl v used as a 
means of condensed expression of various important relations which 
are of frequent occurrence in mathematical jihysics, more especially 
in electricity. They are freely employed, for example, in many 
recent (ierman treatises. The historical development of the sub- 
ject can only be briefly referred to. The notions of scalar and 
vector products originated independently with Sir W. R. Hamilton 

843) (see Quaternions) and H. Grassmann (1844), but were associ- 
ated with various other conceptions of which no use is made in the 
simplified system above sketched. The present currency of this 
latter system is due mainly to the advocacy of O. Heaviside and 
J. . Gibbs, although for the systematic physical interpretation of 
the various combinations of symbols which constantly recur in 
electricity and allied subjects we are indebted primarily to the 
classical Realise of J. C. Maxwell on Electricity and Magnetism 
(1873), For further details and applications of the calculus refer- 
^cc may be made to the following : O. Heaviside. Electro-Magnetic 
TArory (London, 1894); J. W. Gibbs. Vector Analysis (2nd ed., 
New York. 1907); M. Abraham. Die MaxweUsche Theorie d, 
Ehktrxzttat (Leipzig. 1904) ; the articles by H. K. Timerding and M 


Abraham in vol. iv. of the Encycl. d. Math, Wiss, (Leipzig, 1901-2) ; 
A. H. Bucherer, Elemente d. Vektor-A nalysis (Leipzig, 1905). For an 
account of other systems of vector analysis see H. Hankel, 
d. complexen Zahlensystemc (Leipzig, 1867); and A. N. Whitehead, 
Universal Algebra, vol. i. (Cambridge, 1898). (H. Lb.) 

VEDDAHSy or Weddahs (from Sanskrit vediha, ** hunter 
a primitive people of Ceylon, probably representing the Yakkos 
or “ demons of Sanskrit writers, the true aborigines of the 
island. During the Dutch occupation (1644-1796) they were 
found as far north as Jaffna, but are now confined to the south- 
eastern district, about the wooded Bintenna, Badulla and Nil- 
gala hills, and thence to the coast near Batticaloa. I'hey arc 
divided into two classes, the Kele Weddo or jungle Veddahs, 
and the Gan Weddo, or semi-civilized village Veddahs. The 
Veddahs exhibit the phenomenon of a race living the wildest of 
savage lives and yet speaking an Aryan dialect. Craniometrical 
evidence strongly favours the theory, now generally accepted, 
that they represent a branch of the pre-Aryan Dravidians of 
southern India, and that their ancestors probably made a settle- 
I ment in the island of Ceylon in prehistoric times, detaching them- 
selves from a migrating horde which passed through the island 
to find at last a permanent home in the continent of Australia. 

The true jungle veddahs are almost a dwarfish race. They 
are dark-skinned and flat-nosed, slight of frame and very small 
of skull, and average no more than 5 ft. Their black hair is 
shaggy rather than lank. 'They are a shy, harmless, simple 
folk, living chiefly by hunting ; they lime birds, catch fi.sh by 
p()i.soning the water, and are skillc'd in getting wild honey ; 
they have bows with iron-pointed arrows and breed hunting 
dogs. They dwell in caves or bark huts, and their word for 
house is Sinhahtse for a hollow tree, rukula. They count on 
their fingers, and make fire with the simplest form of fire-drill 
twirled by hand. They are monogamous, and their conjugal 
fidelity contrasts strongly with the vicious habits of the Sin- 
halese. Their religion has been described as a kind of demon- 
worship, convsisting of rude dances and shouts raised to scare 
away tlie evil spirits, whom they confound with their ancestors. 

The Veddahs arc not to be confounded with the Rodiyas of 
the western uplands, who are a much finer race, tall, well- 
proportioned, with regular features, and speak a language said 
to be radically distinct from all the Aryan and Dravidian dialects 
current in Ceylon. 'J'here is, however, in Travancorc, on the 
mainland, a low-caste “ Veda ** tribe, nearly black, with wavy 
or frizzly hair, and now speaking a Malayalim (Dravidian) 
dialect (Jagor), who probably approach nearer than the insular 
Veddahs to the aboriginal pre-Dravidian “ negrito element 
of southern India and Malaysia. 

See Pcrcival, Description of Island of Ceylon (1805); Cordiner, 
Description of Ceylon (1807) ; John Davy, Ceylon and its Inhabitants 
(1831); Stirr, Ceylon and the Singhalese (1850); Sir Emerson 
Tcnnent, Ceylon (1859); J. Baily, Trans, of 'Ethnol, Soc., Nrw 
Seric.s, vol. ii. (1863) ; Rollcston, Trans, of Brit. Ass. (1872) ; 13 . F. 
Hartshorne, Fortnightly Review, New Scries, vol. xix. p. 406. The 
most elaborate monograph i.s that of Professor Virchow. Oher die 
Weddas von Ceylon und ihre Beziehungen zit den Nachbarstdmmen 
(Berlin, 1882). See also E, B. Tylor, Primitive Culture ; A. Thomson. 

“ Osteology of Veddahs, " in fourn, Anthrop. Institute (1889), vol. 
xix, p. 125 : L. dc Zoysa. “ Origin of Veddahs,” in Journal, Ceylon 
Branch, Royal Asiatic Society, vol. vii. 

VEDDER, ELIHU (1836- ), American artist, was bom 

in New York City on the 26th of February 1836. He studied 
under the genre and historical painter Tompkins H. Matteson 
(1813-1884), at Sherburne, N.Y., later under Picot, in Paris, 
and then, in 1857-^51. in After 1867 he lived in Rome, 

making occasional wits taSSnerica. Pie was elected to full 
membership in the National Academy of Design, New York, 
in 1865. He devoted himself to the painting of genre pictures, 
which, however, attracted only modest attention until the 
publication, in 1884, of his illustrations to the Rubaiyat of 
Omar Khayyiim ; these immediately gave him a high place 
in the art world. Important decorative work came later, 
notably the painting symbolizing the art of the city of Rome, 
in the Walker Art Gallery of Bowdoin College, Maine, and the 
live lunettes (in the entrance hall) .sATnbolical of government, 
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and the mosaic “ Minerva ** in the Congressional Library at 
Washington, Among his betterknown pictures are ; ** Lair 
of the Sea Serpent,” in the Boston Museum of Fine Arts ; 
“ Young Marsyas,” ** Cumaean Sibyl,” “ Nausicaa in the 
collection of J, Pierpont Morgan ; and “ Genii and Fisherman,” 
in the collection of Martin Brimmer, Boston. 

VEDETTE^ a French military term (formed from Lat. videre, 
to see), adopted into English and other languages for a mounted 
sentry or outpost, whose function it is to bring information, give 
signals or warnings of danger, etc., to the main body of troops. 

VEERE, a town in the province of Zeeland, Holland, on the 
island of Walcheren, 4 m. N.N.E. of Middelburg, with which it 
is connected by canal (1867-72). It contains several interesting 
architectural remains of the days of its former prosperity, many 
of its quaintly gabled old houses dating from the i6th century. 
There is a fine Gothic church dating from 1348, but subsequently 
in part destroyed and used for secular purposes ; the town hall 
(1475) tj^'^tilc filled with sculpture, and contains some 

interesting antiquities. 

VEGA, GARCILASO DE LA (1503-1536), Spanish soldier 
and poet, was born at Toledo on the 6th of February 1503. His 
father, Garcilaso (Garcias Laso or Garcilasso) dc la Vega, was 
counsellor of state to Ferdinand and Isabella, and for some time 
their ambassador at the court of Rome ; by his mother he was 
descended from the illustrious house of Guzman. At the age 
of seventeen he was attached to the bodyguard of Charles V., 
and fought against the insurgent comuneros, being wounded at 
the battle of Olias near Toledo. He afterwards served in the 
north of Italy, and gained great distinction hy his liravery at 
the battle of Pavia in 1525. In the following year he married 
a lady-in-waiting to Eleanor. He took part in the 

repulse of the Turks from Vienna in 1529, was present at the 
coronation of the emperor at Bologna in 1530, and was charged 
with a s(?cret mission to Paris in the autumn of the same year. 
Jii 1531 he accompanied the duke of Alva to Vienna, where, 
for conniving at th<i clandestine marriage of his nephew to a 
rnaid-of-honour, he was imprisoned on an island in the Danube. 
During this captivity he composed the fine cancion, “ ('on im 
manso ruido dc agua corrientc y clara,” Released and restored 
to favour in June 1532, he went to Naples on the staff of Don 
Pedro de Toledo, the newly appointed viceroy, by whom he 
was twice sent on public business of importance to Barcelona, 
in 1533 and 1534. After having accompanied the; emperor 
on the expedition to Tunis (1535), where he received two severe 
wounds, he was employed as a confidential agent at Milan and 
Genoa in negotiations connected with the proposed invasion of 
lYovence, and joined the expedition when it took the field. 
Being with Charles in the neighbourhood of Frejus during the 
retreat from Marseilles, Garcilaso de la Vega was ordered to 
storm a fort at Muy, which had checked the advance; of the army. 
In the successful discharge of this duty he was mortally wounded 
and died twenty-one days afterwards, at Nice (14th of October 
1536). His poems were entrusted to his friend Boscan, who 
was preparing them for publication along with his own when 
death overtook him in 1540, The volume ultimately appeared 
at Barcelona in 1543, and has often been reprinted. Gar- 
eilaso\s share in it consists principally of three eglogas or 
pastorals, which the Spaniards regard as among the finest 
works of the kind in their language, and which for sweetness 
of versification and delicacy of expression take a high rank in 
modem European literature. In addition to the pastorals, 
there are thirty-seven sonnets, five canciones, two elegies and 
a blank verse epistle, all influenced by Italian models. The 
poems rapidly gained a wide popularity ; and within a century 
of their appearance they were edited as classics by Francisco 
Sanchez (1577), Herrera (1580) and Tamayo dc Vargas (1622). 
An English translation of his works was published by Wiffen 
in 1823. Garcila.so’s delicate charm has survived all changes 
of taste, and by universal consent he ranks among the most 
accomplished and artistic of Spanish poets. 

See E. Fernandez dc Navarrctc, “ Vida de Garcilaso dc la Vega,” in 
the Documentos ineditos para la historia de Espaiia, vol. xvi. ; 


Francesco Flamini, ** Imitazioni italiani in Garcilaso de la Vega,” in 
the Bibiioteca delle scuolc Ualianc (Milano, 1899). 

VEGA, GARCILASO DE LA, called ^^Inca” (r. 1535-1616), 
historian of Peru, was born at Cuzco. His father, Sebastiano 
Garcilaso (d. 1559), was a cadet of the illustrious family of 
Vega, who had gone to Peru in the suite of Pedro de Alvarado, 
and his mother was of the Peruvian blood-royal, a circumstance 
of which he was very proud as giving him a right to the title 
which h(‘ claimed by invariably subscribing himself ‘‘ Inca.” 
About 1560 he removed to Spain, and after serving against the 
Moors incurred the hatred of Philip 11 . and was imprisoned at 
Valladolid. He died in Spain in 1616. A diligent student of 
the language and traditions of his maternal ancestors, Garcilaso 
left a valuable work on Peruvian history ; the first part, en- 
titled Comentarios reales que traian del origen de los Yncas^ was 
first published at Lisbon in 1609, and the second part, Historia 
general del PerUy in 1617. 

His history is a source from which all subsequent writers on the 
subject have largely drawn, and still continues to be one of the chief 
authorities on ancient Pern. An F.nglisli translation by Sir Paul 
Rycaut was published in 1688 ; one of tin; first nart of the work by 
Sir C. U. Markham for the Hakluyt Society (London, 1869-71) ; 
and the book has also been translated into French. Garcilaso also 
wrote a history of Florida, La Florida del Ynca, historia del adelaniado 
Hernando de Soto (Lisbon, 1605, and again Madrid, An 

edition of his works in seventeen volumes was published at Madrid 
in 1800. Sec W. H. Prescott, History of the Conquest of Peru, 
vol. i. (London, 1902) ; Sir C. R. Markham, The Incas of Peru{U)io). 

VEGA CARPIO, LOPE FELIX DE (1562 1635), Spanish 
dramatist and poet, was born on the 25th of November 1562 at 
Madrid. His father and mt)th(;r, Iu;lix de Vega Carpio and 
Francisca H(*rnandez Flores, originally came from the valley 
of Carriedo in Asturias, where the hamlet of Vega still exists. 
Lope began his studi(?s at the Theatine college in Madrid, and 
according to his admiring biographer, Perez de Montalhdn, his 
precocity was extraordinary. On leaving college he entered the 
service of Don Jeronimo Manri(]ue, bishop of Avila, and appears 
to have then begun the composition of his earlier dramas. lie 
quitted the bishop^s service to enter the university of Alcald de 
Henares, where he devoted himself to what was called philo- 
sophy. The (late of Lope’s matriculation is unknown, as his name 
does not appear in the university books ; but it seinns pmibable 
that he was in residence between 1576 and 1581. He took part 
in the expedition to the Azores in 15(82, and from 1583 to 1587 
was secretary to the; marques de las Navas. In F(?bruary 1588 
he was banished for circulating criminal lil)els against his 
mistress, Elena Osorio, whom he has '’.elebrated under the name; of 
Filis. He defied the law by returning to Madrid soon aftcrward.s 
and eloping with Isabel de Urbina, daughter of Philip TI.’s 
herald ; he married her by proxy on the loth of May 1588, 
and joined the Invincible Armada, losing his brother in one of the; 
encounters in the Channel. He .s(;ttled for a short while at 
Valencia, where he made acquaintance with a circle of young 
poets who were afterwards to be his ardent supporters in found- 
ing the new comedy. He joined the household of the duke of 
Alva, with whom he remained till 1595. Soon afterwards he 
lost his wife ; he was prosecuted for criminal conversation in 
1596, became secretary to the marcjuis de Malpi(;a (afterwards 
count dc Lemos), and in 1598 married a second wife, Juana de 
Guardo, by whom he had two children (Carlos, who died in 1612, 
and Feliciana Felix) ; but she died, shortly after giving birth 
to the latter, in 1613. During this wife’s lif(;timc the poet had 
by a mistress, Micaelade Luxan, two other children — Marcela 
del Carpio, who became a nun in 1621, and Lope Felix del Carpio 
y Luxan, who chose the profession of arms and perished at .sea 
about 1634. Widowed a second time in 1613, Lope sought a 
refuge in the church. After having been for some time affiliated 
to a tertiary order, he took priest’s orders. 

At this juncture, about 1614, he was in the very zenith of his 
glory. A veritable dictator in the Spanish world of letters, he 
wielded over all the authors of his nation a power similar to that 
which was afterwards exercised in France by Voltaire. At this 
distance of time Lope is to us simply a great dramatic poet, the 
founder of the Spanish theatre; but to his contemporaries he was 
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much more. His epics, his pastorals, his odes, his sonnets, now 
forgotten, all placed him in the front rank of authorship. Such 
was his prestige that he dealt with his noble patrons almost on 
a footing of equality. The duke of Sessa in particular, his 
Maecenas from 1605 onwards, was also his personal friend, and 
the tone of Lope's letters to him is one of frank familiarity, 
modified only by some forms of deference. Lope's fame, too, 
had travelled abroad : foreigners of distinction passing through 
Madrid made a point of visiting him ; papal legates brought 
him the compliments of their master; in 1627 Urban Vlll., 
a Barberini, sent him the diploma of doctor of theology in the 
Collegium Sapientiae and the cross of the order of St Jolin of 
Jerusalem (whence the poet's titles of “ Doctor " and “ Frey "). 
His last days were full of sadness ; the death of his son Lope, 
the elopement of his daughter, Antonia Clara, wounded him to 
the soul. Montalbiin tells us that every Friday the poet scourged 
himself so severely that the walls of his room were sprinkled with 
his blood. His death, on tlxe 27th of August 1635, was followed 
by national mourning. 

Leaving out of account certain theories which in the long run 
greatly influenced his manner of writing, Lope belonged in literature 
to what may be called the school of good sense ; he boasted that he 
was a Spaniard puv sang, and steadfastly maintained that a writer's 
business is to write so as to make himself understoocl. When 
brought face to face with the coterie of the pr^cieux and quint- 
essenci^s, Lope takes the position of a defender of the language of ordi- 
nary life, the good old Castilian tongue. In the dispute which arose 
between the partisans of the two schools of cultos and llanos, he 
ranged himself on the side of the latter. In the matter of versifica- 
tion he refuses to admit that the long Italian verse has the advantage 
of the Castilian octosyllabic. Unfortunately the books that he read, 
Ills literary connexions, his fear of Italian criticism, all exercised 
an influence upon his naturally robust spirit, and, like so many 
others, he caught the prevalent contagion of mannerism and of 
jKimpous phraseology. His literary culturt^ w'as chiefly Latin-Italian ; 
and, if he defends the tradition of the nation and the pure simplicity 
of the old Castilian against los de la nueva poesla," that is to say, 
the innovators of the school of G6ngora and against the jargon 
of the ewi/os, still he docs not wish to be taken for an uninformed 
person, a writer devoid of classical training : he especially emphasizes 
the fact that he has passed through the university, and is continually 
accentuating the diflcrcnce between the ingenios cicntificos (those 
who know Latin) and legos ignofanies (ignorant laymen). With 
what a sense of superiority, for example, docs he mention that 
Cervantes was not to his mind sufficiently cientifico (preface to Las 
Forlunas dc Diana), the fact being tliat Cervantes had been neither 
at Alciila uor at Salamanca ! 

For a rapid survey of the works of Lope, it is convenient to begin 
with those which the Spaniartls include under the name of Obras 
Sueltas, the title of the large collection of the poet’s non-dramatic 
works (Madrid, 21 vols. 4to, 1776-70). Wts shall enumerate the 
most important of these, as far as }>ossil)le in the order of publication. 
The Arcadia (1598), a pastoral romance, inspired by Sannazaro, 
is one of the poet’s most wearisome productions. La Dragnntea 
(1598) is a fantastic history in verse of Sir Francis Drake’s last 
expedition and death. Isidro ( i SQO), u narrative of the life of Isidore, 
patron of Madrid, is called a Castilian poem on account of the rhythm 
in which it is composed — quintillas of octosyllabic verse. The 
Hermosura dr Angrlica (1602), in three books, is a sort of continua- 
tion of the Orlando Fttrioso, in octaves after the fashion of the 
original poem. Finally, the Rimas are a miscellany of short pieces. 
In 1604 was published the Perrgrino en su Patria, a romance 
similar in kind to the Aethiopica of Helioclorus. Having imitated 
Ariosto, he proceeded to imitate Tasso ; but his Jerusalem Conquis- 
tada (1609) has preserved nothing of tlic art showm in its model, 
and is an insipid performance. Next follow’s the Pastorcs de Helen 
(1612), a pious pastoral, dedicated to his son Carlos, which fonns 
a pendant to his secular Arcadia ; and incidental pieces pub- 
lished in connexion with the solemnities of the beatification 
and canonization of St Isidore in 1620 and 1622. It is enough to 
mention La Filomena (1621), La Circe (1624) and other poems 
published about the same date, as also the four prose novels, Las 
Fortimas de Diana, El Desdichado por la Honra, La Mas Prudentc 
Venganza and Gusmdn el Tiravo. 'The great success of the Novelas 
Exeinplarcs of Cervantes (1613) had stimulated Lope, but in this 
instance at least the oicntifico was completely defeated by the 
lego : Lope’s novels have none of the grace, naturalness or interest 
which chameterize those of his rival. The last important work 
which has to be mentioned before w'e leave the narrative poetry 
of Lope is the Laurel de A polo (1630). This piece describes the 
coronmbn of the poets of Spain on Helicon by Apollo, and it 
is meritorious as a bibliographical manual of Spanish poetry 
at that time than as genuine ^etry. One other obra suelta, 
closely akin to Lope’s dramatic works, though not, properly speaking. 


a drama, is La Dorotea (1632). Lope describes it as an ** action 
in prose,” but it is rather a ” romance in dialogue ” ; for, although 
divided into acts, the narrative is dramatic in form only. Of all 
Lope’s productions Dorotea shows most observation and study ; the 
style also is unusually simple and easy. Of all this mass of obras 
smltas, filling more than twenty volumes, very little (leaving 
Dorotea out of account) holds its own in the judgment of posterity. 
The lyrical element alone retains some vitality. From the Rimas and 
other collections of detached pieces one could compile a pleasing 
anthology of sonnets, epistles, elegies and romances, to which it 
would be proper to add the Gatomaquia, a burlesque poem published 
along with other metrical pieces in 1634 by Lope under the pseu- 
donym of Tom6 de Burguillos. But here the list would end. 

It is, however, to his dramatic writings that Lope owes his eminent 
place in literary history. It is very curious to notice how he himself 
always treats the art of comedy-writing as one of the humblest of 
trades {de pane lucrando), and protests against the supposition that 
in writing for the stage his aim is glory and not money. The 
reason is not far to seek. The Spanish drama, which, if not literally 
the creation of Lope, at least owes to him its definitive form — the 
threc-act comedy-— was totally regardless of the precepts of the 
school, the pseudo- Aristotelianisin of the doctors of the period. 
Lope accordingly, who stood in awe of the criticism of the cientificos, 
felt bound ti) prove that, from the point of view of literary art, he 
attached no value to the “ rustic fruits of his humble vega.** In his 
Arte Nuevo de hacer comedias en este tiempo (1609), Lope begins by 
showing that he know.s as well as any one the establislied rules of 
poetry, and then excuses himself for his inability to follow them 
on the ground that the ” vulgar ” Spaniard cares nothing about 
them. " Let us then speak to him in the language of fools, since it 
is he who pays us.” Another reason which made it necessary for him 
to s})eak deprecating] y of his dramatic works, is the circumstance 
that the vast majority of them were written in haste and to order. 
The poet does not hesitate to confcsis that ” more than a hundred of 
my comedies have taken only twenty-four hours to pass from my 
brain to the boards of the theatre.” Perez de Montalban, who has 
a great admiration for this kind of cleverness, tells how, at Toledo, 
on a certain occasion, Lojic composed fifteen acts in fifteen day.s — 
that is to say, five entire comedies, which he read to his friends step 
by step with the process of their composition. On another occasion, 
when pressed by a manager who wanted something for the carnival, 
Lope took Montalban as a collaborator ; the two friends parcelled 
out the comedy between them, Lope undertaking the first act, 
Montalbdn the second, and the third, to save time, was divided 
between them. In two days they bad finished the first two acts, 
and on the third Montalban rose at two in the morning and at eleven 
he had finished. Then he went in search of Lope, who, when 
questioned as to his progress, replied : ” I got up at five, finished the 
act, breakfasted, wrote an epistle of fifty tercets, and have now 
finished watering the garden, and a rather tough business it has 
been.” Nevertheless, Lope did write dramas in which the plan 
is more fully matured and the execution more carefully carried 
out ; still, hurried composition and reckless production arc after all 
among the distinctive marks of his theatrical works. Tow’ards tlie 
close of his career Lope somewhat modified the severe and disdainful 
judgments he had formerly passed upon his dramatic performances ; 
lie Hccms to have had a presentiment that posterity, in spite of the 
grave defects of hi.s work in that department, w'ould nevertheless 
place it much higher than La Dragontea, the Jerusalem Conquistada 
and other w'orks of w’hich he himself thought so much, we may 
certainly credit Lope with creative power, with the instinct which 
enabled him to reproduce the facts of history or those supplied by the 
imagination in a multitude of dramatic situations wdth an astonish- 
ing cleverness and flexibility of expression ; but unfortunately, 
instead of concentrating his talent upon the production of a limited 
number of works which he might have brought to perfection, he 
dissipated it, so to say, and scattered it to the winds. 

The catalogue of Lope’s comedies has been drawn up by himself ; 
and, in spite of some discrepancies in his figures, it is established 
that up to 1604 he had composed, in round numbers, as many as 
230. In 1609 the figure had risen to 483, in 1618 to 800. in 1620 to 
960, in 1G25 to 1070, and in 1632 to 1500. Ultimately Montalban 
in the Fam'a Postuma (1636) set down the total of Lope's dramatic 
productions at 1800 play.s and more than 400 autos sacramentales. 
Of this number there are 637 plays which are known to us by their 
titles (from the lists of the Peregrina) ; but the printed or MS. text 
of only 458 is actually accessible, besides some 50 autos and a few 
eniremeses. Very many of these pieces were printed during Lope’s 
lifetime, either in collections of varios autores or as separate issues by 
liooksellcrs who surreptitiously bought from the actors the manu- 
scripts of their roles or else caused the unpublished comedy to be 
written down from memory by persons whom they sent to attend 
the first representation. Such pieces therefore as do not figure in 
the collection published under Lope’s own direction or under that 
of his friends cannot be regarded as perfectly authentic, and it would 
be unfair to bold their author responsible for all the faults and 
defects they exhibit. On the other hand, there exist comedies in 
L<me*s own handwriting which have not yet been printed. 

The classification of this enormous mass of dramatic literature is 
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a task of great difficulty, inasmuch as the terms usually employed^ 
such as comedy, tragedy and the like, do not apply here. There is 
not explicitness enough in the division current in Spain, which 
recognizes three categories : — ( i ) comedias de capa y e&pada, the 
subjects of which are drawn from everyday life and in which the 
persons appear as simple cabalkros ; (2) comedias de r'uido or de teako, 
in which kings and princes are the leading characters and the 
action is accompanied with a greater display of dramatic machinery ; 
(3) comedias divinas or de santos. Some other arrangement must be 
attempted. In the first place. Lope’s work belongs essentially to the 
drama of intrigue ; be the subject what it may it is always the plot 
that determines everything else. Lope in the whole range of his 
dramatic works has no piece comparable to La Verdad Sospechosa of 
Ruiz de Alarcdn, the most finished example in Spanish literature of 
the comedy of character ; and the comedy of manners is represented 
only by hi Galdn Castrucho, El A much de Fenisa, and one or two 
others. It is from history, and particularly Spanish history, that 
Lope has borrowed more than from any other source. It would in 
fact be difficult to say what national and patriotic subjects, from the 
reign of the half^fabulous King Pelayo down to the history of his 
own age, he has not put upon the stage. But it is to the class 
of capa y espada — also called fiovelesco, because the subjects are 
almost always love intrigues complicated with affairs of honour — 
that Lope’s most celel)rated plays belong. In these he lias most 
fully displayed his powers of imagination (the subjects being all 
invented) and his skill in elaborating a plot. Among the plays of 
this class which are those best known in Europe, and most frequently 
imitated and translated, may be specially mentioned Los Ramillctcs 
de Madrid, La Boba para los Otrns y Discreta para si, El Perro del 
Hortelano, La Viuda de Valencia, and El Maestro de JJanzar. In 
some of them Lope has sought to set forth some moral maxim, and 
illustrate its abuse by a living example. Thus, on the theme that 
“ poverty is no crime," we have the play entitled Las Flores dc 
Don Juan, in which he shows in the history of two brothers the 
triumph of virtuous poverty over opulent vice ; at the same time 
he attacks indirectly the institution of primogeniture, which often 
places in the hands of an unworthy person the honour and substance 
of a family when the younger members would be much better 
qualified for the trust. Such pieces are, however, rare in Lope’s 
repertory ; in common with all other writers of his order in Spain, 
with the occasional exception of Ruiz de Alarc6n, his sole aim is to 
amuse and stir his public, not troubling himself about its instruction. 
The strong point of such writers is and always will be their manage- 
ment of the plot. As has been said by Le Sage, a good judge : 
" The Spaniards are our masters in the art of planning and skilfully 
working out a plot ; they know how to set forth their subject with 
infinite art and in the most advantageous light. ” It is not necessary 
to dwell here upon the other varieties of comedy represented in 
Lope’s works, that is, the comedias divinas, fiestas (mythological 
dramas for the most part), entremeses and autos. In none of them has 
he produced anything of the highest order, or even comparable to 
the better performances of his contemporaries and successors. 

To sum up, Lope found a poorly organized drama, plays being 
composed sometimes in four acts, sometimes in three ; and, though 
they were written in verse, the structure of the versification was left 
far too much to the caprice of the individual writer. The style of 
drama then in vogue he adopted, because the S])anish public liked 
it. The narrow framework it afforded he enlarged to an extra- 
ordinary degree, introducing everytliing that could possibly furnish 
material for dramatic situations, — tiic Bible, ancient mythology, the 
lives of the saints, ancient history, Spanish history, the legends 
of the middle ages, the writings of the Italian novelists, current 
events, Spanish life in the 17th century. Before him manners and 
the conditions of persons and characters had been barely sketched ; 
with fuller observation and more careful description he created real 
types, and gave to each social order the language and drapery 
appropriate to it. The old comedy was awkward and poor in its 
versification ; he introduced order into the use of all the forms of 
national poetry, from the old romance couplets to the rarest lyrical 
combinations borrowed from Italy. Hence he was justified in 
saying that those who should come after him had only to go on 
along the path which he had opened up. 

Bibuography. — H ugo Albert Rennert, The Life of Lope dc Vega 
(Glasgow, 1904) ; C. A. de la Barrera, Nueva Biografia de Lope de 
Vega (Madrid, 1 890) ; C. P6rez Pastor, Proceso de Lope de Vega par 
libelos contra unos comicos (Madrid. 1901), to which is appended 
Datos desconocidus para la vida de Lope de Vega. For Lope’s literary 
theories and doctrine of dramatic art, reference may be made to 
M. Men6ndez y Pelayo, Historia de las Ideas EsUticas en Espana, 
and to A. Morel Fatio, La Comedie cspagnole du XV 11^ skcle 
(8vo, Paris, 1885). The Ohras Suelias were published by Francisco 
Cerdd y Rico (21 vols. 4to, Madrid, 1 776-1 779). A complete edition 
of the Ohras de Lope de Vega, edited by M. Men^ndez y Pelayo, has 
been undertaken by the Spanish Academy. Rennert’s biography 
contains an admirable bibliography of Lo^’s plays and autos. 

^A.M.-Fa. ; J, F.-K.) 

VEGETABLE (Late Lat. vegeiabtltSy full of life, animating, 
from vtgetare, frequentative of vegere to quicken, arouse, vegeius , , 


vigorous, active, cf. vigor, strength, vigour, &c.), a word used 
as a general term for plants (q.v.), and specifically, in popular 
language, of such plants as can be eaten by man or animals, 
whether cooked or raw, and whether tlie whole of such plants 
arc edible, or only the leaves or the roots or tubers. Among 
such edible or culinary plants or portions of plants, a further 
distinction is made popularly between “ fruits ** and “ vegc-» 
tables,** for which see Fruit. 

For the botany and cultiv'ation of vegetables see under the 
specific names, v,g. Potato, Tuknip, A-c. &c., and generally, 
Horticulture. 

VEGETABLE MARROW, Cucurhita Pepo, \Tir. oviferOy the 
most important of the gourds (q.v.), used as an esculent, furnish- 
ing in good seasons a ver)’ large supply for the table. They arc 
best when eaten quite young and not over-boiled, the flesh being 
then tender, and the flavour sweet and nutty. The Custard 
Marrow, or crown gourd, bears a peculiar-looking flattened fruit 
with scalloped edges, which lias a sweeter and less nutty flavour 
than the true marrow. A very distinct form known as Pen-y-Byd 
has a delicate creamy white nearly globular fruit, with a firm 
flesh. The bush marrows are more bushy in habit and taller 
and more sturdy in growth. 

Vegetable marrows reiiuire a warm situation and a rich soil free 
from stagnant moisture. They do well on a rubbish or old-dung 
heap, or in a warm border on little hillocks made up with any 
fermenting material, to give them a slight warmtli at .starting. 
The seeds should bt* sown in a warm pit in April, and forwardeil 
under glass, but in a very mild heat ; the plants must be shifted 
into larger pots, and be gradually hardened pnwioiis to being planted 
out, when the mild weather sets in in May or June, 'I'he use of 
hantl-glasses makes it possible to transplant earlier than would 
otherwise be advi.sablt?. The seeds may be sown early in May in 
pots uiulcr a hand-glass, or towards the end of May in the open 
ground, if heat is not at command. The true vegetable marrow 
bears fruit of an oblong-elliptical shape, about 9 in. long, pale- 
greenish while young, with whitish flesh, and Bcarc(‘ly any indication 
of ril)8 ; when mature it is of a pale yellow colour. There is a 
variety which is more oblong, grows to i s or iH in., and has the 
surface slightly marked by irregular longitudinal obtuse ribs, The 
shoots may be allowed to run along the surface of the ground, or 
they may be trained against a wall or paling, or on trellises, ah 
th(f goiinls cross readily, care is necessary to keep any particular 
variety true. One of the b(*st vegetable marrows is called Moore’s 
Vegetable ('ream. 

VEGETARIANISM, a comparatively modern word, which 
came into u.sc about the year 1847, as applied to the practice of 
living upon foods from which fish, flesh and fowl are excluded, 
Th(*re have from time to time been various sects or schools of 
thought that have advocated narrower views. Some of these 
have excluded all animal products— such as milk and eggs and 
cheese. Scmie have excluded all cooked foods, and have 
preached the virtuf?s of fruits and nuts and grains in their natural 
ripe state. Some have abstained from all underground-grown 
roots and tubers, and have claimed special benefits from using 
only those fruits and vegetables that are grown in the sunlight. 
Some have given up all grain and pulse foods, and have d(‘c:lared 
that old age can be best resisted by living entirely upon fruits, 
salads, nuts, soft water and milk products. Some have added 
fish to their dietary ; but, speaking generally, all who arc called 
vegetarians will be found to abstain from the use of flesh and 
fowl and almost invariably also from fish as food. 

The fact, however, must not be overlooked that while vege- 
tarian societies claim as “ vegetarians ** all who abstain from 
flesh foods, there is a large and growing number of people who 
repudiate the name of “ vegetarian ** because of its associations, 
but who none the less, for some of the reasons detailed below, 
abstain from eating anything that has been killed. The Order 
of the Golden Age, for example, with its headquarters at Bar- 
combe Hall, Paignton, South Devon, adopted the words 
** Fruitarian ** and “ Fruitarianism ** to denote the dietary of 
its members. The rule laid down by the Order is abstinence so 
far a.s possible from all foods which are obtained by the cruel 
infliction of pain, and the minimum that is set is complete 
" abstinence from flesh and fowl,** while nct-caught fish may 
be used by associate members. 
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The reasons that are advanced for the practice of fruitarianism 
or vegetarianism arc very comprehensive, but the principal ones 
may be considered to be the following ; — 

1. Health.^(a) On the ground that animals are affected by 

diseases which are communicable, and are actually com- 
municated, to man by the ingestion of their flesh, e.g. 
parasites, tuberculosis ; (^) on the ground that the flesh 
of artificially fed animals is full of excretory substances, 
and that, therefore, under modern conditions, flesh-eating is 
injurious, and may be a cause of excretory substance and 
uric acid deposits or rapid tissue-destroying diseases in 
man ; e.g. gout, cancer. 

2. Economy. — On the ground that the assimilable nutriment 

from a given weight of selected fruit and grain and nut and 
vegetable foods will cost less than the same nutriment 
obtained from flesh foods. 

3. Social Economy. — On the ground that an acre of cultivable 

land under fruit and vegetable cultivation will produce 
from two to twenty times as much food as if the same land 
were utilized for feeding cattle. 

4. Racial Improvement. — On the ground that the aim of every 

prosperous community should be to have a large proportion 
of hardy country yeomen, and that horticulture and agri^ 
culture demand siich a high ratio of labour, as compared 
with feeding and breeding cattle, that the country popula- 
tion would be greatly increased by the substitution of a 
fruit and vegetable for an animal dietary. 

5. Character Improvement. -^On the ground that after the virtues 

of courage and valour and fearlessness liave been taught 
in the lower stages of evolution, the virtue (if gentle humane- 
ness and extended sympathy for all that can suffer should 
be taught in the higher cycles of the evolutionary spiral. 
Flesh-eating entailing necessarily an immense volume of 
pain upon the sentient animal creation should be abstained 
from by the “ higher classes " in the evolutionary scale. 

Organizations have been established to advocate this method 
of living under the name of “ Vegetarian Societies in many 
countries — chiefly the United Kingdom, America, Germany, 
France, Austria, Holland and Australia. Propagandism is 
carried on by lectures, literature, cookery demonstrations and 
restaurants. In England, the oldest and one of the most im- 
portant societies is The Vegetarian Society,” of which the 
lieadquartcrs are at Oxford Street, Manchester. There arc also 
several small London societies, and an active London Associa- 
tion. A few provincial towns, too, have small socMctios. An 
attempt has been made to organize the; various vegetarian 
societies of the world under the title of “ Tlie Vegetarian Federal 
Union.” The headquarters of the London societies and of the 
“ Union ” are at Memorial Hall, Farringdon Street, E.C. 

There arc nominally about 35 organized societies in exist- 
ence, but the extent to which public opinion and practice in the 
matter of dietary has been affected by vegetarianism is not to l)e 
gauged by the membership of such organizations. Then^ a -c 
in England a nurnber of vegetarian restaurants and boarding- 
houses, one hospital and one or two sanatoria. In Germany 
and America there are many institutions where flesh is only 
prescribed in special cases. Flesh food is not included in the 
dietary of the chief hospitals and orphanages of the native 
states of India, excepting in the wards devoted to Europeans. 

The athletic side of the movement has been represented in 
national and international races by vegetarians winning the 
Berlin and Dresden walking match (125 m.), the Carwardinc 
Cup (100 ra.) and Dibble Shield (6 hours) cycling races (1901 and 
1902), the amateur championship of England in racquets and in 
tennis (held by Mr Eustace Miles for a series of years), the cycling 
championship of India (3 years), half-mile running championship 
of Scotland (1896), world’s amateur cycle records for all times 
from 4 hours to 13 hours (1902), 100 miles championship York- 
shire Road Club (1899, 1901). 

In the religious world the Seventh-Day Adventists (who are 
connected with many sanatoria and the manufacture of food 
specialities) and some Bible Christians, the worshippers of 
Vishnu and the Swami Narang and Vishnoi sects, amongst 
others, preach abstinence from flesh food. The Salvation Armv, 
the Tolstoyans and the Doukhobors encourage it, A number of 
orders in the Roman Catholic church {e.g. the Trappists) and in the 
Hindu faith (tf.g, the Dadupanthi Sadus) are pledged abstainers. 

The general question of food values is discussed in the article 
Dietbtics ; see also NuTRiXxoN. But there is no doubt that, 


whatever may be the view taken as to the extreme theory of 
vegetarianism, it has had considerable effect in modifying tlie 
excessive meat-consuming regime of previous days, and in intro- 
ducing new varieties of vegetable cooking into the service of the 
tabic. 

The literature on the subject is considerable, but the two classics 
are perhaps The Ethics of Diet, by Howard Williams, and The 
Perfect Way in Diet, by Dr Anna Kingsford. In former years 
the “ Vegetarian Society ’’ was the most active in producing 
literature, but since about 1901 the Order of the Golden Age has 
come to tlie front with new and up-to-date books, booklets and 
leaflets, and the Ideal Publishing Union has reprinted much of the 
earlier literature. The chief periodicals arc the Vegetarian (weekly), 
the Herald of the Golden Age (monthly), the Vegetarian Messenger 
(monthly), the Vegetarian (American monthly), the Children's 
Garden (monihly). (J* O.) 

VEGETIUS (Flavius Vegetius Renatus), a celebrated 
military writer of the 4th century. Nothing is known of his 
life, station and military experience, save that in MSS. he 
is called vir illustris and also comes. His treatise, Epitoma rei 
militarise sivc institutorum rei militaris libri quinque, was dedi- 
cated to the reigning emperor (? Theodosius the Great). His 
sources, according to his own statement, were Cato, Cornelius 
Cel ;us, Frontinus, Paternus and the imperial constitutions 
of Augustus, Trajan and Hadrian. The book, which is a con- 
fused and unscientific compilation, has to be used with great 
caution, but is none the less invaluable to the student of the 
ancient art of war. 

The first book is a plea for army reform, and vividly portrays the 
military decadence of the empire. The third contains a series of 
military maxims whicli were (rightly enough, considering the 
similarity in the military conditions of the two ages) the louncialion 
of military learning for every European commander, from William 
llie Silent to Frederick the Great. When the French Revolution 
and the “ nation in arms ” came into history, we hear little more 
of Vegetius. Some of the maxims may be mentioned here as 
illustrating the principles of a war for limited political objects 
(see Army) with which he deals. All that is advantageous to the 
enemy is disadvantageous to you, and all that is useful to you, 
damages the enemy” ; “No man is to be employed in the fielcl 
who is not trained and tested in discipline ” ; ” It is better to beat 
the enemy through want, surprises and care for difficult places {i.e, 
through manneuvrt!) than by a battle in the open field ” — maxims 
that have guided the leaders of professional armies in all countries 
and at all times, as witness the Chinese generals Sun and Wu (see 
E. F. Calthrop, The Hook of War, London, 1908). His "seven normal 
dispositions for battle,” once in honour amongst European stu- 
dents of the art of war, are equally ludicrous if applied to present- 
day conditions. His book on siegecraft is important as containing 
the best description of late empire and medieval siege matters, I'lkc., 
and from it amongst other things we learn details of the siege engine 
called onager, which afterwards played a great part in sieges. The 
fifth book is an account of the material and personnel of the 
Roman navy. 

In manuscript, Vegetius’s work had a great vogue from the first, 
and its rules of siegecraft were much studied in the middle ages. 
It was translated into English, French and even Bulgarian before 
the invention of printing. The first printed editions are assigned 
to Utrecht (1473), Cologne (1476), Paris (1478), Rome (in Vetercs 
de re mil. scripiores, 1487), and Pisa (1488), A German translation 
by Ludwig liohcnwang appeared at Ulm in 1475. Vegetius's 
position as the premier military critic was thenceforward assured. 
As late as the i8th century we 'find so eminent a .soldier as Marshal 
Puys^gur basing his own works on this acknowledged model, and 
the famous Prince de Ligne wrote “C’est iin livre d’or." The fullest 
and most important modern edition is that of Karl Lang (Leipzig, 
1869). An English version through the Froncli was published by 
Caxton in 1489. For a detailed critical estimate of Vegetius’s 
works and influence see Max Jahns, GescA. dcr Kriegswissenschaf ten, 
i. 109-135, 

VEGLIA (Slavonic, Krk)^ an island in the Adriatic Sea, off 
the west coast of Croatia, from which it is separated by the 
Canale della Morlacca. It is situated in the Gulf of Quarncro, 
and is separated from the island of Cherso, lying on the S.W., 
by the Canale di Mezzo. Together with Cherso and Lussin, 
the three principal islands of the Quarnero group, it forms the 
administrative district of Lussin, belonging to the Austrian 
crownland of Istria. Veglia is the largest island of the Quarnero 
group, having an area of 146 sq. m. It is 24 m. long and about 
14 m. across at its widest part. The surface is mostly rugged 
and mountainous ; but the central, southern and western 
districts are fertile. The principal town is Veglia (pop. 2074), 
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situated on the south-west coast, with a good harbour and an 
interesting cathedral. 

VEll, an ancient town of Etruria, Italy, situated about lo m. 
N. by W. of Rome by road. It is mentioned in the earliest 
history of Rome as a constant enemy, being the nearest Etruscan 
city to Rome. The story of the slaughter of the Fabii, who had 
encamped in the territory of Veii, and of whom but one boy 
escaped, is well known, After constant warfare, the last war 
(the fourteenth, according to the annalists) broke out in 406 b.c. 
The Romans laid siege to the city, and, after a ten years* siege, 
M. Furius Camillus took it by storm in 396, by means, so we are 
told, of a tunnel leading into the citadel. According to the 
legend, the emissarium of the Alban lake was constructed in 
obedience to the Delphic oracle, which declared that, until 
it was drained, Veii could not be taken. The territory of Veii 
was three years afterwards divided among the Roman plcbs. 
Veii is mentioned in connexion with the defeat of the Romans 
at the Allia in 390 b.c., after which many Roman soldiers 
fled there, while a project was actually broached for abandoning 
Rome for Veii, which was successfully opposed by Camillus. 
From this time onwards we hear little or nothing of Veii up to 
the end of the Republic. Propertius speaks indeed of the 
shepherds within its walls. Augustus, however, founded a 
municipality there {municipium Augustum l^eiens), inscriptions 
of which have been found down to the time of Constantius, 
after which, at some date unknown, the place was deserted. 
The medieval castle of Isola Farnese, on a hill to the south of 
the city,^ is first mentioned in a document of a.d. 1003 1 
Veii itself had disappeared to such an extent that its very site 
was uncertain, though som.’ scholars identified it correctly, 
until the excavations of the 19th century finally decided the 
question. Veii was not on a high road, but was reached by 
branch roads from the Via Clodia. The site is (characteristic — 
a plateau, the highest point of which is 407 ft. above sea-level, 
divided from the surrounding country by deep ravines, and 
accessible only on the west, where it was defended by a wall 
and fosse. Remains of the city walls, built of blocks of tufa 
2 ft. high, may be traced at various points in the circuit. The 
area covered measures about 1 sq. m. There are no other 
remains on the site of the city earlier than the Roman period, 
and these are now somewhat scanty. The site of the Forum 
has been discovered on the west side of the plateau ; a statue 
of Tiberius, now in the Vatican, and the twelve Ionic columns 
now decorating the colonnade on the W. side of the Piazza 
Colonna at Rome were found there. The acropolis was at the 
eastern extremity of the site, where the two ravines converge ; 
it is connected with the rest of the plateau by a narrow neck, and 
here a large number of ex-votos in terra-cotta, indicating the 
presence of a temple, and dating at earliest from the 3rd century 
B.C., have been found. The first discovery of them was made in 
1655-1667, when remains of the temple (of Juno ?) to which they 
belonged were also found (R. Lanciani, Pagan and Christian 
Rome^ London, 1892, p. 64). In the deep ravine to the N. of 
the site of the town, traversed by the Cremera brook, arc the 
ruins of two ancient bridges and of some baths of the Roman 
period ; and here is also the Ponte Sodo, a natural tunnel, 
artificially enlarged, through which the stream passes. Out- 
side the city tombs have been discovered at various times. 
The earliest belonged to the Villanova period (8th and 9th 
centuries, b.c.), probably before the coming of the Etruscan.s. 
Others are cut in the rock and are Etruscan. The most famous 
is the Grotta Campana found in 1843, which contains paintings 
on the walls with representations of animals, among the earliest 
in Etruria. There arc also several tumuli. To a later period 
belongs a columbarium cut in the rock, with niches for urns. 

See L. Canina, L'antica cittd di Veio (Rome, 1H47); G. Dennis, 
Cities and Cemeteries of Etruria (Loncion, 1883), i, i sqq. 

(T. As.) 

VEIL (O.Fr. veile^ mod. voile, from Lat. velum, cloth, awning, 
sail), a cloth or piece of other fabric used as a means of con- 

1 Some have considered Isola Farnese to have been the arx of 
Veii. but this is unlikely. 
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cealing something from the view, <is in the veils of the Jewish 
tabernacle, which hung before the Holy Place, and before the 
Alost Holy Place. The word is, however, chiefly used of a 
covering for the face and head, as worn by women. The veiling 
of the face by women is a practi(’e among the Mohammedan 
races of the East and among those peoples which have come 
under the influerurc? of Islam. It is observed only when outside 
the harem and not by slaves or by the very poor, and rarely 
by the Bedouin women. The face-veil (burka^) is a long .strip 
of white muslin covering the whok^ of the face except the eyes 
and reaching nearly lo the feet. Among the poorer classes the 
burka' is made of coarse black crepe, or the iarhah, the head-veil, 
is drawn round the lower part of the face. 'J’here is also the 
double veil or yashmak, serving ns a head- and face-veil (sec 
India, Indian Costume). In liuropcan countries the veil has 
played a large part in the head-dress of women. It took many 
shapes in the early middle ages and could be brought over the 
face as a covering or protection. Later it became a mere orna- 
mental appendage, hanging down from the high, peaked and 
elaborate head-dresses then worn. In modern times it has 
become a piece of gauze, lace or net attached to the hat or 
bonnet and used as a protection against dust, light or wind. 

VEINS, in anatomy. 'I'he veins (Lat. vena) are blood vessels 
which return the blood from the capillaries toward the heart. 
As they approach that organ they join together to form larger 
and larger trunks. In man and other mammals three venous 
systems arc recognized : (1) the general venous system ; (2) the 
pulmonary system ; and (3) the hepatic portal system. (Sec also 
Vascular System.) 

The general venous system consist.H of superficial and deep veins ; 
the former lie in the superficial fascia and are often visible through 
the skin. They are iisuiilly accompanied by lymphatic vessels 
though not as a rule by arteries, and, .sooner or later, they empty 
their blood into the deep veins, often passing through special openings 
in the deep fascia to do .so. The deep veins always accompany 
arteries, and are therefore known as venae eomites. With small 
and medium-sized arteries — that is to say, arteries whose diameter is 
not much greater than that of an ordinary lead j)encil— there arc two 
of these venae eomites, one on each side, connected by occasional 
cross communications, but arteries of a larger calibre have only one 
companion vein. In the scalp and face the superficial veins are 
remarkable for accomjxinying, more or less closely, corresponding 
arteries— more or le.ss closely bceau.s(? the arteries in this region 
are very tortuous (see Arteries), and so are sometimes near their 
veins and sometimes far away, since the veins run a comparatively 
straight course. Frontal, superficial temporal, posterior auricular 
and occipital veins are found in the scalj), their names indicating the 
areas they drain. Like all other superficial veins, they anastomose 
freely with one another and also at certain places communicate, 
through foramina in the skull, with the intracranial blood sinuses ; 
these communications are known as emissary veins, and act as 
safety-valves to the sinuses. The frontal vein on the forehead 
passes down on the inner .side of the eyelids, where it is known as 
the angular, and then becomes the facial vein, which runs down to 
an inch in front of the angle of the jaw, whence it passes into the 
neck to join the common facial. In the greater part of its course 
it lies some distance behind the facial artery. The superficial 
temporal vein runs down in front oi the ear, where it joins the internal 
maxillary vein from the pterygoid plexus and so forms the temporo^ 
maxillary trunk, which passes down, embedded in the parotid gland, 
to about the angle of the jaw. Here it divides into an anterior 
branch, which joins the facial vein to form the common facial, and 
a posterior, which receives tlie posterior auricular vein and in this 
way fornus the external jugular. 

The external jugular vein is easily recognized through the skin 
and platysma muscle on the side of the neck, and eventually pierce.s 
the ticep fascia above the middle of the clavicle to join the subclavian 
vein. The occipital vein sinks deeply into the back of the neck and 
so forms the beginning of the vertebral vein. 

The intracranial blood sinuses lie between two layers of the dura 
mater and differ from the veins in having fibrous walls which do not 
contract or expand. The superior longitudinal sinus runs along the 
upj)cr margin of the falx cerebri (see Brain), while the inferior 
longitudinal sinus runs along the lower margin ; these drain the 
surface of the brain, and the blood passes backward in both. Where 
the falx meets the tentorium cerebelli. the inferior longitudinal 
sinus receives the veins of Galen from the interior of tlic brain and 
then passes backward as the straight sinus to join the superior 
longitudinal sinus at the internal occipital protuberance (see Skull). 
This meeting-place is known as the torcular Herophili, and from it 
the blood passes outward and downward through the right and left 
lateral sinuses, which groove the cranium (see Skull) until they 
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reach the posterior lacerated foramina, through which they pass 
to form the beginning of the internal jugular veins. Most of the 
blood from the base of the brain passes into the cavernous sinuses 
which lie in the middle cranial fossa, one on each side of the pituitary 
fossa. These receive the ophthalmic veins from the orbit in front 
and, after running backward for about an inch, divide into the 
superior an<l inferior petrosal sinuses, the former of which joins the 
lateral sinus within the cranium, but the latter runs to the posterior 
lacerated foramen, after passing through which it joins the lateral 
sinus, which is now becoming the internal jugular vein. 

The internal jugular vein (fig. 5, I.J.) thus formed runs clown at 
first behind and then to the outer side of the internal and common 
carotid arteries and at the root of the neck joins the subclavian vein 
of its own side to form the innominate vein. In its course down the 
neck it receives the common facial vein already mentioned, as well 
as tributaries from the tongue, pharynx, larynx and thyroid iKxly, 
The deep veins of the head and face tend to form jilcxuscs rather 
than venae comiles ; of these, pterygoid, deep toMporalt pharyngeal 
and suhoocipital plexuses are recognissed. 

Veins of the Upper Extremity, — On the dorsum of the hand and in 
front of the wrist superficial venous plexuses are easily seen through 
the skin. From these the blood passes up the forearm chiefly on its 
flexor surface by the radial, median and anterior and posterior ulna 
veins. Just below the bend of the elbow the median vein com- 
municates with the deep veins and then divides into two branches 
like the limbs of a Y. Of these the inner is the median basilic and is 
noticeable as the vein from which patients wore usually bled, while 
the outer is the median eephalic. After a course of an inch or two 
the median basilic is joined by the anterior and posterior ulnar veins 
and the median cephalic by the radial. After this junction the median 
basilic is continued up the inner side of the arm as the basilic which 
pierces the deep fascia about the middle of the arm and in the axilla 
joins the venae comites of the brachial artery to form the axillary 
vein, which lies on the inner side of its artery. ‘ The median cephalic 
vein after joining the radial runs up the outer side of the arm as the 
cephalic and a little hdow the clavicle passes through the costo- 
coracoid membrane to enter the uiijicr part of the axillary vein. 
At the outer border of the first rib the axillary vein becotnes the 
subclavian (fig. 5, S.), which lies in front of and below its artery and 
is separated from it by the scalenus anticus muscle. The arrange- 
ment of the superficial veins, especially in front of the elbovr, is 
liable to great variation and often differs on the right and left sides 
of the same body. 

Veins of the Lower Hxtrcmity.-~T\\Q superficial veins of the lower 
extremity begin in a venous arch on the dorsum of the fool. From 
the inner extremity of this the internal saphenous vein runs up, in 
front of the inner ankle, along the inner side of the leg, and, passing 
behind the inner side of the knee, continues up the thigh, gradually 
working forward until it rcache.s the saphenous opening in the deep 
fascia of the thigh a little below the spine of the pubis. Here it 
pierces the deep' fascia (fascia lata) to enter the common femoral 
vein. In this long course it has many valves and receives numerous 
tributaries, one ot which, the saphenous collateral, runs up nearly 
parallel to it and on its outer .side and joins it just below the 
saphenous opening. From the inner end of the dorsal arch of the 
foot the external saphenous vein runs up behind the outer ankle 
along the mid line of the calf to pierce the deep fascia in the popliteal 
space behind tlie knee to open into the popliteal vein. Among the 
deep veins venae comites are found until the poplite?al artery is 
reached, while above this superficial, deep and common femoral veins 
accompany tlieir respective arteries. In the groin the common 
femoral vein lies on the inner side of its artery. 

of the Abdomen. --The common femoral vein, after passing 
deep to Poupart’s ligament, liecomes the external iliac (fig. 5, E.I.) 
which runs along the brim of the true pelvis and. after a course of 
some three inches, joins the internal iliac (fig. 5, 1. 1.) which drains 
the pelvis and so forms the common iliac vein. In front of the body 
of the fifth lumbar vertebra the common iliac veins of the two 
sides unite to form the inferor vena cava (fig. 5, I.V.C.), a very large 
trunk which runs up on the right of the abdominal aorta to an open- 
ing in the diaphragm (q.v.). On its way it receives spermatic or 
ovarian veins from the genital glands, renal veins (fig. 5, R.V.) from 
the kidneys, and lumbar veins (fig. 5, L.V.) from the abdominal walls. 
Before reaching the diaphragm it lies in a groove in the back of the 
liver (q.v.) and receives the hepatic veins from that organ. The 
hepatic portal system which lies in the abdomen wiW be treated later. 

Veins of the Thorax. — The inferior vena cava, after piercing the 
diaphragm, has a very short thoracic course and opens into the 
lower and hack part of the right auricle of the heart (q.v.). The 
right and left innominate vein's (fig. 5. R.T. and L.I.) are formed 
behind the sternal end of the clavicle by the union of the subclavian 
and internal jugulars of their own side. The left vein is much 
longer than the right and runs nearly horizontally behind the upper 
half of the manubrium stemi to join its fellow on the right side of 
that bone just below the first rib. By the junction of these the 
superior vena cava (fig. 5, S.V.C.) is formed, which runs down to the 
right auricle of the heart. The chief tributaries of the innominate 
veins are the vertebral, the internal mammary and the inferior thyroid. 
The intercostal veins open into the aeygos veins, which begin in the 


abdomen sometimes by a vertical trunk joining the lumbar veins 
known as the ascending lumbar, sometimes on the right side by a 
communication with the inferior vena cava. The right azygo.*? vein 
is known as the vena asygos major (fig. 5, A.M.) and passes through 
the aortic opening of the diaphragm. Entering the thorax, it runs 
up in front of the thoracic vertebrae, to the right of tiie aorta and 
thoracic duct, and receives the intercostal veins of the right side. 
At the level of the fourth thoracic vertebra it arches forward to 
open into the posterior surface of the superior vena cava. 

On the left side, the upper intercostal veins join to form the left 
superior intercostal vein (fig. 5, L.S.I.), which opens into the left 
innominate. Lower down the intercostal veins from the fourth 
to the seventh spaces form the superior hemiazygos vein or hemiazygos 
accessoria (fig. 5, H.A.), which runs down on the left of the spinal 
column and, crossing it about the level of the eighth or ninth thoracic 
vertebra, opens into the vena azygos major. The lower intercostal 
veins on the left side join the inferior hemiazygos vein (fig. 5, H.V.), 
which runs up and opens either into the superior hemiazygos or into 
the azygos major below the opening of that vein. 

Pulmonary Venous System. — The veins emerging from the lungs 
bring back the oxygenated blood from those organs to the left 
ventricle of the heart and also the greater part, if not all. of the blood 
' carried by the bronchial arteries to nourish the lungs. The existence 
of bronchial veins is asserted, but they arc extremely difficult to 
demonstrate, and if present are quite incapable of returning all the 
blood which the bronchial arteries carry to the lungs. There are 
three pulmonary veins coming out of the right lung, while on the 
left there are only two. On the right side, however, two of the 
three veins usually unite in the root ol the lung, so that there are, 
as a rule, two inilmotiary veins entering the left auricle of the heart 
on each side, but it is not uncommon to find three on the right side 
or one on the left. The pulmonary veins have no valves and return 
the blood carried to the lungs by the pulmoiuiry arteries a.s well as 
most, if not all. of that carried by the broncliial arteries. 

Hepatic Portal System, — The veins which drain the blood from 
the stomach, intestines, spleen and pancreas unite to form a large 
vein which begins behinrl the bead of the pancreas and ends by 
dividing into right and left branches in the transverse fissure of the 
liver, This is the portal vein which lie.s in front of the inferior 
vena cava and is about three inches long. Its formative tribu- 
taries are the superior and inferior mesenteric and the splenic veins. 
These accompany the arteries of the same name, and their most 
usual method of tt*rmination is that the inferior mesenteric runs up 
and joins the splenic to the left of the middle line of the body, and 
this, after running horizontally to a point a littk; to the right of the 
middle line, joins the superior mesenteric, and so the portal vein is 
formed. There are two marked charac: I eristics of the portal system ; 
one is that it has no valves and the other that it begins and ends in 
capillaries, since the two terminal branches of the portal vein 
branch and rebranch in a manner already described in the article 
Liver. In the lower part of the rectum the veins run partly into 
the portaJ and partly into the general system, and in this dependent 
position they are liable to become varicose and to form haemor- 
rhoids or pile.s. 

The histology of the veins corresponds very closely to that of 
the arteries (q.v.) ; their walls are, however, much thinner and there 
is less muscular and elastic tissue. At certain places, especially 
where tributaries come in. the endotlielial lining is raised to form 
semilunar jiockct-like valves. In most cases there are two cusps 
to each valve, but three or one are sometimes found. The opening 
of the pockt t is of course arranged so that it shall only be filled 
when there is a tendency to regurgitation of the blood. 


Embryology 



(fig* !)• 

As the vitelline veins run from the yolk sac to the heart along 
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each side of the primitive fore-gut they pick up the mesenteric 
veins from the intestines as well as the splenic and pancreatic veins 
as soon as these viscera are formed. The liver, however, is developetl 
right across their path, and both tliey and the umbilical veins break 
up into a mass of capillaries in it, leaving that part of them which 
lies between the liver and the heart to form the primitive hepatic 
veins (fig. 2, H,V.). While the vitelline veins arc lying on each 
side of the fore-gut (future duodenum) they are connected by three 
transverse channels, the anterior and posterior of which appear on 
the ventral side of the gut, the middle on the dorsal side (see fig. e). 





Fig. 2. Fig. 

This figure of eight docs not persist, however, because the anterior 
(cephalic) part of it on tlie left and tlic posterior (caudal) part on 
the right become obhteratotl, and what is left forms the portai 
vein (fig. 3, P.V.). The two umbilical veins unite at the umbilicus 
(fig. 3) and soon all the blood from the placenta passes through the 
left one, the right becoming rudimentary. 

The left umbilical vein on reaching the liver now joins the left 
branch of the portal vein and establishes a new communication 
with the left hepatic vein. Thus i.s the ductus venosus (fig. 3, D.V.}. 
and, as soon n.s it is formed, there is no longer any nml that all 
the blood returning from the placenta should pass through the 
liver capillaricjs. Tlie development of the cardinal veins must now 
be returned to. As the heart moves from the neck into the thorax 
the primitive jugulars elongate and it Is now recognized become 
the internal jugular.s in the greater part of their extent. When the 
arms begin to bud out subclavian veins are developed (fig. 4. S.) 
and an oblique connecting vein (figs. 4 and 5, L.I.) is established 
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between the point of junction of the left subclavian with the 
primitive jugular and the hinder part of the primitive jugular of 
the right side. This connexion becomes the left innominate vein, 
while the hinder part of the primitive jugular persists as the left 
superior intercostal vein (fig. 5, L.S.I.). On the right side that part 
of the primitive jugular between the subclavian and the junction 
with the left innominate becomes the right innominate (figs. 4 and 
5. R.I.) while the hinder (caudal) part of the right primitive jugular 
and the right duct of Cuvier become the superior vena cava (figs. 4 
and 5, S.V.C.). The external jugular is a later formation. The 
right and left posterior cardinal veins receive the intercostal and 


lumbar segmental veins and are continued into the lower limbs as 
the internal iliac and eventually the sciatic veins (figs. 4 and 5, l.l.), 
the primitive bloodpath from tiie thighs. The veins from the 
primitive kidneys open into the segmental veins, and when the 
permanent kidney is formcil (see Fkinary Sy.stbm) a large renal 
vein on each side* is establislieil. There are, liuwever, many cross 
communications (fig. 4, T.f.) between the right and left posterior 
cardinal veins, some of whieli become very important later on, 
though most of tlicni are transitory. The jirolmble origin of the 
inferior vena cava is to be sought in a pair of veins called suhrardinals 
which have been found in tlie rabbit embryo lying parallel and a 
little ventral to the posterior cardinals (lig. 4. K.S.C.-^L.S.C.) and 
effecting a junction with the renals and transverse communications 
I (T.('. ) as theycros.s these. Posteriorly(cauilii I ) ( hey join i he cardinals, 
j i>ut anteriorly the right one establishes a commuuieatiun with the 
i (luetns venosus (lig. 4, D.V.) a little below the point at which that 
vessel joins the left hepatic. It is from the right one of these that 
the greater part of tlie inferior vena cava is formed. It will now 
be seen tliat tlie adult vena cava is formed by contributions from 
four embryonic veins, most anteriorly the hepatic, then tlie ductus 
venosus, tiieii the rigid siibrardinaland posteriorly the right poaterior 
cardinal (!'. T. Lewis, Ain. J. of Anat, vol. i, 22g, igoa). The 
anterior (cejilialic) part of the rigid posterior cardinal foms the 
vena major, and an ins(iection of tig. 4 will show that in the 

adult tills may ri.se from the renal, from an a.scrnding lumbar vein 
or, by a cross communication above the renal, from the inferior 
vena cava. Tin* left jiosterior cardinal liccotnes obliterated below 
and its segmental tributaries find their way by cross communications 
to tlie vena cava (fig. 5). Above (ceplialad) the left renal vein the 
left cardinal forms the hemiazygos (fig. 5, H.V.) and, higher still, 
the hemiazygos aiee.ssoria (lig. 5, 11, A.). 'J'he.se open into the 
azygos major liy jicrsistenl cross eommuiiications which lie dorsal 
to the heart when thnt organ n'aches its ]>ernianent jKisition. It 
must be mentioned in this connexion that some modern authorities 
doubt whi'ther tlie azygos veins of mammals are nuilly jiersistent 
cardinals except quite in their anterior parts, ju.st Ixdore they join 
tlie ducts of (.iivicr. The left duel of ('iivier is only represented 
in the linman adult by the oblique vein of Marshall on the domum 
of the left auricle. The external iliac veins (tigs. 4 and 5, K.l.) 
become fully developed, like their art<Ties, when the blood changes 
its course from the back to the front of the thigh. After birth the 
umbilical vein and the ductus venosus become converted into 
fibrou.s cords and the circulation in the pulmonaryveins is established. 
(For further details s(^e Development of the Human Jindy, by J. V. 
McMurrich, London, iyo6. In this will be fountl the literature of 
the subject up to that date, the writings of F. lloch.stetter being 
the most important. See also (^iiain's Anat. vol. i., 1908.) 

Comparative A natomy. 

In the Acrania {/imphioxm), altliough there is no heart, tlie 
blood vessels returning the, blood to the snbpharyngeal region arc 
distinctly of a vertebrate type. There is a sii bin lest inal vessel or 
vein bringing the blood from the intestine to the liver and breaking 
up into capillaries in that organ just as Die jiortal vi'in does in the 
higher forms. From the liver a hepatic vein carries the blood 
forward to tlic region below the pharynx where the heart is formed 
in Vertclirata. 'J'herc is no renal portal system. In the Cyclo- 
stomata (lampreys and hags) the cardinal veins arc formed and the 
blood from the ciiudul vein pas.ses directly into the po.stcrior cardinals 
without any renal portal system. In fishes the single caudal vein 
divides into two briinchc.s. each of wliich runs forward to the outer 
side of its respective kidney and ends by giving numerous branches 
to that viscus. The blood retuniing from the kidney passes into 
the beginning of its own poste;rior cartlinal vein or sinus, which lies 
on the inner side of tlie kidney. This constitutes a renal portal 
system. The cardinal veins and ducts of Cuvier closely resemble 
the arrangement already detniled in the Iiuman foetus, while the 
hepatic portal .system from the intestine to tin* liver is constant in 
this and all other vertebrates. 

In the Dipnoi (miid-ffsld a pulmonary vein from the lung-like 
swim-bladder i.s formed anci an inferior vena cava or jiostcaval vein 
carries the blood from the kidney.s to the heart. 'Jhis is its firsrt 
appcarancein the vertebrate phyliim. In the lower fishes there is a 
vein of the lateral line on each .side, but in the ].iiprioi these coalesce 
and form a median antiTior (vcmlral) abdoiiiinal vein which m 
constant in the Amphiliia. Subclavian and iliac veins return the 
blood from the fins and open respectively into the junction of the 
anterior and posterior cardinaJ.s anci into the caudal vein. 

In the tailed Amphibia (Urodela) the po.stcava] and po.stencjr 
cardinal veins arc well developed, the former ves-sel running from the 
right cardinal vein a little in front of (ccmhalad) the kidney to the 
hepatic vein, in this wav closely foreshadowing man's embryology. 
In the Anura (frogs and toads) the posterior cardinals arc usually 
suppressed, but these are very spcx;ial!zed animals. The anterior 
abdominal vein in amphibians joins the portal vein close to the 
liver. . 

In the Rcptilia the renal pcwrtal circulation persists, but is rudi- 
mentary in birds and disappears in mammals. The anterior ab- 
dominal or epigastric vein of amphiWans and reptiles returns the 
blood from the allantois in the embryo and in higher forms becomes 
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the umbilical veins returning the blood from the placenta : there is, 
therefore, a continuous line of ascent from the lateral line veins 
of the fish to the umbilical vein of man. In reptiles, birds, mono- 
tremes, marsupials and many rodents, inseclivores, bats and un- 
gulates. a left superior vena cava (precaval vein) is present as well 
as a right; it passes ventral to the root of the left lung and then 
dorsal to the left auricle of the heart until it reaches the coronary 
sinus to open into the right auricle, its course is indicated in man by 
the left superior intercostal vein, the vestigial fold of Marshall (sec 
CoraoM ANO Serous Membranes) and the oblique vein of Marshall. 
It can be readily reconstructed from figs. 4 and 5 if the transverse 
communication (L.I.) is obliterated. In some mammals the post- 
caval vein is double, especially in its hind(‘r (caudal) part, and this 
sometimes occurs as a human abnormality (.sec F. W. McClure, 
Jm. Journ, of Anat, vol. 2, 1903, and vol. 5, igo6, also Anat. 
Amriger, Bd. 29, 1906). 

Except in Cetacea, one or both azygos veins are always present in 
mammals. When there is only one it is usually the right, though a 
few forms among the marsupials, rodents and ungulates have only 
the left (F. E. Bcddard, P.Z.S,, 1907, p. 181). In many of the lower 
mammals the external jugular vein is much larger than the internal 
and returns most of the blood from the brain through an opening 
called the postglenoid foramen. For this reason it was formerly 
regarded as the representative of the primitive jugular. It is now, 
however, thought that the internal jugular is that representative, 
and that the arrangement of man, in which the internal jugular 
drains the interior of the cranium, is the more generalized and 
primitive. 

For further details and literature see R. Wiedersheim's Comfjara- 
tive Anatomy of Vertebrates, translated by W. N. Parker (London, 
1907). (F. G. P.) 

VEINS, in geology, ma.sses of rock which occupy fissures in 
other rocks. They may have originated in many different ways 
and present a great variety of forms and structures. Wc may 
classify them in three groups ; (i.) veins of igneous rock, (ii.) of 
sedimentary, and (iii.) of mincral.s deposited by water or by 
gases. 

Veins of igneous rock are practically the same as dikes ; 
yet a distinction is sometimes made that dikes are narrow, 
often straight-walled and run for considerable distances, while 
veins are irregular, discontinuous and of limited extent. Where 
granite invades .sedimentary or mctamorphic rocks it very 
commonly emits vast numbers of dikes. The margin of the 
granite is full of blocks of all sizes, so that it is often impossible 
to say where the solid granite ends and the fring(? of veins begins. 
An intrusion plexus of this sort seldom extends for more than 
a few hundred yards j many granites, on the other hand, have 
sharp and well-defined margins and send few veins into the 
country rock. 

In plutonic rock areas veining is also very common. Great 
intrusive masses have not as a rule been injected in one stage 
but have been slowly enlarged by gradual or repeated inflow.s, 
and often the earliest portion.s had consolidated before the last 
were introduced. Very frequently the older rocks are of a 
different character, being usually more basic than those which 
succeed them, and this makes the veining more obvious. For 
in.stance, it is common to find peridotite traversed by many 
veins of gabbro, or diorite injected with numerous veins ()f 
granite, though in either case the rocks arc part of one plutonic 
boss or laccolite. The crystalline structure of the vein-rock 
and the surrounding mass is u.sually quite similar and there 
may be no fine-grained edges to the veins ; these facts establish 
that the older ma.ss though solid had not yet cooled down, so 
that the veining is directly connected with the injection process 
and the two rocks have been derived from the same source, 
but one is slightly later than the other. 

Among the Laurentian or Lewisian gneisses, which resemble? 
granites, diorites and gabbros in composition, but have a banded or 
foliated structure, veining of this type is almost universal. The 
veins are o£ all sizes and of very irregular shape. Frequently they 
run along the foliation of the gneiss, but often also they cross it 
obliquely or at right angles. Such gneisses were produced by the 
injection of a partly differentiated and consequently non-homo- 
peneous magma, by successive stages, under a rock crust which was 
m movement or was subjected to intermittent pressures during 
consolidation. 

In certain cases the new material introducecl into the rock by these 
veins bulks almost as largely as the original substance. A shale, 
slate or phyllite is sometimes so filled with threads of granite that 
its composition and appearance are completely altered. Thin pale 


threads of quartz and felspar, not more than a tenth of an inch in 
thickness, may be seen following the bedding planes, or the cleavage 
and sometimes also the slip-cleavage. The distance between the 
veins may be no greater than the breadth of the veins them.sclvcs, 
and thus a striped or banded rock is produced, resembling a gneiss 
but of dual origin, a mixed rock whicli is described properly as a 
composite " or “ synthetic " gnetss. The French geologists who 
first insisted on the importance of this group of rocks have called the 
process lit par ht (bed-by-bed) injection. The best examples of this 
in Britain are to be found arouncl the granites of Mull and northern 
Sutherlandshirc. The rocks invaded by granite in this manner 
often show intense contact alteration and arc to a large extent 
recrvslallized. 

The short irregular veins which commonly occur within areas of 
granite, diorite, gabbro and other plutonic rocks are often much 
more coarsely crystalline than thej rock around them. This is no 
doubt partly due to the high temperature of the whole complex and 
to slow crystallization, but it may also be ascribed to the action of 
vapours di.ssolvcd in the magma and gradually released as it solifli- 
fies. Such coarse-grained igneous rocks are called pegmatites 
(</.w.). It i.s clear that they are not purely igneous but are partly 
pneumalolytic. 

With the pegmatites wc may class the fine-grained acid veins 
(aplitcs) which arc found not only in granites but also in many 
dial)ases. They occur in irregular streaks or us long branching 
well-defined veins, and are usually more rich in quartz and felspar 
than the surrounding rock. Formerly they were often described 
as contemporaneous or as segregation veins ; but no vein can be in 
strict accuracy contemporaneous with the rock which it intersects, 
and many of (hem give evidence of having been intruded into their 
present situation, since their minerals are .so arranged as to show 
flexion structure. But they arc always intimately connected, as 
their mineral composition indicates, with the rock mass in which 
they li(*, and they represent merely (he last part of the magma to 
consolidate. The fissures they occupy are presumably due to 
contraction, seeing that they are not accompanied by displacement, 
brecciation or faulting. 

Vein.s of sedimentary rock are few and of little importance. 
They occur where sediment has gathered in cavities of other 
rocks. Lava streams, for example, when they cool become 
split up into irregular blocks, and in the crevices between these 
ashes, sand and clay will settle. Submarine lavas are often 
traversed by great numbers of thin veins of .sandstone, and a 
.similar phenomenon may also be noted in the tuff of submarine 
necks or other ash beds. Cracks in limestone and dolomite are 
widened by the solvent action of percolating waters and may be 
filled with gravel, soil, clay and sand. In the Carboniferous 
Limestone, for instance, veins of bedded sandstone sometimes 
pass down from overlying Triassic deposits. The upper surface 
of the chalk in the south of England has frequently many deep 
funnel-.shaped pipes which are occupied by I'ertiary or recent 
accumulations. 

The third group of veins, namely, those which have been 
filled by deposits from solution in water or in vapours, is of the 
greatest importance as including a very large number of mineral 
veins and ore-bodies. They are also the source of the great 
majority of the finely crystallized specimens of minerals. 

The deposition of minerals on the walls of fissures by a process 
of sublimation may be observed at any active volcano. The cracks 
in the upper part of lava flows are often lined by crystals of sal- 
ammoniac, sodium chloride, ferric chloride and other volatile sub- 
stances. By oxidation of the iron chloride bright scales of haematite 
(ferric oxide) aris^ ; sulphurous acid and sulphuretted hydrogen, 
given out as gases, react on one another, producing yellow en- 
crustations of sulphur ; and copper oxide (tenorite) and a great 
variety of other minerals (alum, iron sulphate, realgar, borates and 
fluoride) are found about fumaroles of Vesuvius and other volcanoes. 

Most veins, however, are not of superficial origin but have been 
formed at some depth. The heal given out by masses of rocks 
which were injected in a molten state is no doubt sufficiently high 
to volatilize many minerals. The pressure, however, also must be 
taken into account, as it tends to retain these substances in a liquid 
condition. Water vapour is always the most abundant gas m a 
volcanic magma, and next to it are carbonic acid, sulphurous acid, 
sulphuretted hydrogenand hydrochloric acid. Thephysical condition 
of the substances passing outwards from an igneous mass through 
fissures in the superincumbent rocks will depend on the nature of 
the substances, on the temperature and the pressure. Near the 
granite the heat is so great, at first at any rate, that gaseous materials 
must greatly preponderate ; but farther away many of them will 
be condensed and hot aqueous solutions of complex composition 
will fill the cracks. 

Veins deposited by the action of gases and vapours are said to 
be of “ pneumatolytic origin ; where hot aqueous solutions have 
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been the principal agency in their formation they are **hydato- 
genetic.” It is often very difhcult to ascertain to which of these 
classes a mineral vein belongs, especially as we are in ignorance of 
the behaviour of many substances at high temperatures and under 
great pressures. 

The veins which yield tin-ores in Cornwall and in most other tin- 
producing countries arc generally regarded as typical pneumatolytic 
deposits. Tin forms a volatile fluoride which may be decomposed 
by water, forming tin oxide, the fluorine passing into hydrofluoric 
acid which may act as a catalytic agent or carrier by again combining 
with tin. Around tin-bearing veins and in the material which fills 
them there arc usually many minerals containing fluorine, such as 
topaz, fluor-spar and white mica. Some borates too arc volatile 
at high temperatures, and minerals containing boron (especially 
tourmaline) are very common in tin veins. Also since ore deposits 
of this character are found nearly invariably in granite or in the 
rocks which have been invaded by granite there is good reason 
to hold that fluoric and boric gases were important agents in the 
production of tin veins. It is not necessary, however, to believe 
that all the materials which arc found in these veins were introduced 
as vapours, for as the temperature sank currents of hot water 
would follow which would fill up any cavities. 

The tin veins of Cornwall often contain copper ores in their upper 
parts and at greater distances from the granite, a fact which indi- 
cates that the copper salts were deposited from rolution at lower 
temperatures than the tin ores. A very large number of important 
ore deposits have been laid down by hot waters emanating from 
deep-seated intrusive masses. Nearly all the principal goldfields 
(except gravels or placers) arc in districts where igneous dikoc, 
veins and sills abound, and it is often perfectly clear that the intro- 
duction of the gold ores is intimately connected with the intrusive 
masses. The Witwatersrand deposits, although by many con- 
sidered to be old auriferous gravel, have been reja^arded as owing 
their value to gold deposited from vapours emanating from certain 
of the dikes which traverse the banket rock or conglomerate. The 
importance of these hot ascending currents of water, proceeding 
from eruptive magmas, has been fully recognized, and is now pro- 
bably the most widely accepted theory of the genesis of mineral veins. 

'J'he water falling on the earth's surface will to a large extent 
percolate downwards into the rocks, and it will dissolve mineral 
matters, especially at the greater depths, owing to the increased 
temperature and pressure ; conversely, as it ascends it will lay down 
deposits or veins. This is the theory of ” lateral secretion,” at 
one time in great favour, but now regarded as of less importance. 
Ferruginous waters on passing through limestone rocks may de- 
posit their iron as haematite or siderite, removing a proportionate 
amount of lime, and in this way great bodies of ironstone have been 
formed, as in Cumberland and Yorkshire, partly along the bedding 
of the limestone but also in veins, pockets and irregular masses. 
Many lead and zinc veins probably belong also to this class. Hy 
analysis it has been proved that in nearly all the common rocks 
there exist very minute quantities of such metals as gold, silver, 
lead, copper, zinc. If these can be extracted in solution in water they 
might conceivably be deposited subseciuently in fissures in the rocks. 

Controversy has raged between opposing schools of geologists, 
one considering that most mineral veins owe their existence to 
currents of hot water ascending from deep-seated igneous rocks, 
and the other that the metals were derived from the country rocks 
of the veins and were extracted from them by cold descending 
currents of water. There arc cases which can be explained on one 
of these hypotheses only, and .sufficiently establish that both of them 
are valicl ; but the general opinion at the present time is in favour 
of the first of these explanations as the most general. 

The fissures in which veins have been deposited owe their origin 
to a variety of causes. Many of them are lines of fault, the walls 
of which have been displaced before the introduction of the vein 
minerals. Others seem to be of the same nature as joints, and are 
due either to contraction of the rocks on solidification, to folding 
or to earthquake shocks. In the vicinity of intrusive masse.s many 
fissures have been produced by the contraction of rock ma.sses which 
had been greatly heated and then slowly cooled. Veins often occur 
in groups or .systems, which have a parallel trend and may some- 
times be followed for many miles. The larger veins may branch 
and the branches sometimes unite after a time, enclosing masses of 
country rock or ” horses.” Cross-courses are fissures which inter- 
sect the lodes; they are often barren, and at other times carry 
an entirely different suite of minerals from those of the mineral 
veins. A peculiar group of veins has been described from the 
Bendigo district of Australia ; they are saddle-shaped and in 
transverse section resemble an inverted U* The beds in which 
they occur are folded sharply into arches and troughs, and in 
folding they have separated at the crests of the arches, leaving 
hollows which were subsequently filled up with ore. 

The minerals occurring in the veins are sometimes classified as 
” ores and ” gangue ” ; the former being those which arc of 
value while the others are unprofitable. The commonest of the 
gangue minerals are quartz, calcite, barytes and fluor-spar. Usually 
a large number of minerals occurs in each vein, and the natural 
association or ” paragenesis of certain minerals which frequently 


are found together is a practical guide of much value to the engineer 
and prospector. A definite sequence in the order of deposit of the 
constituent minerals can often be recognized, the earlier being 
situated on the walls of the fissures or enclosed and surrounded by 
the later, and the microscopic study of veinstone shows that they 
have often a complicated history. 

Many types of structure arc met with in veinstones and vein 
deposits. Some are structureless, homogeneous or massive, like 
the quartz veins which are often found in districts composed of 
slate or phyllite. Others are banded, with sheets of deposit, each 
consisting of one mineral, usually parallel to the walls of the lode. 
These veins are often symmetrical, with corresponding layers fol- 
lowing one another inwards from the walls on each side. 

The veinstones are frequently crushed either by faulting or by 
irregular movements of the walls, and in such cases the veinstones 
have a shattered or brecciated appearance. If the crushing took 
place while the ore deposits were still being introduced, the broken 
rock is often cemented together into a compact mass. Rounded 
masses of rock or of veinstone arc often met with, looking exactly 
like pebbles, but they arc analogous to crush-conglomerates, as the 
fragments have been shaped by the movements of the walls of the 
vein. Freciuently these movements have reopened a fissure which 
had been filled up, and a new vein is subsequently formed alongside 
of the old one ; this process may be repeated several times. 

The mineral-bearing solutions may exert a powerful influence on 
the walls of the veins, removing certain constituents and depositing 
others ; in this way the walls of the vein become ill defined. The 
commonest change of this kind is silicification. and rocks of many 
different kinds, such as slate, limestone, andesite and felsitc, are 
often completely replacetl by quartz in the vicinity of mineral 
veins which have a quartzose gangue. Tin veins in granite and slate 
may be surrounded by a zone of rock which has been impregnated 
with cassiterite and is worth working for the metal. These changes 
are of a ” metasomatic ” type, involving replacement of the original 
rock-snbstance by introduced materials. Many of the best examples 
of thi.s are furnished by limestone, which is one of the rocks most 
easily affected by percolating solutions. 

The distinction between mineral veins ami other veins is to a large 
extent artificial. With improvement of methods of mining and 
extraction deposits formerly unprofitable become payable, and in 
all cases veins vary considerably in the amount of ore they carry. 
The rich parts arc sometimes called shoots or bonanzas, while the 
barren portions are often left standing in the mine. Near the 
ground surface the veinstones become oxidized and the metallic 
minerals are represented by oxides, carbonates, hydrates, or in the 
ca,se of gold and silver veins they may be rich in the metals them- 
selves. Below the zone where oxidizing surface-waters percolate a 
different series of minerals occurs, sucli as sulphides, arsenides and 
tellurides. If the ores are insoluble they will tend to be concentrated 
in the upper part of the vein rock, which may be greatly enriched 
in this way. Pyritic veins are changed to rusty -looking masses, 
” gossans,” owing to the oxidation of the iron at the surface. Though 
instances arc known of veins which come to an end when followed 
downwards, it seems probable that the majority of veins descend 
to great depths, and there is little reason to believe that they become 
less rich in the heavy metals. ( J . S. F. ) 

VEIT, PHILIPP (1793-1877), German painter, one of the 
leaders of the German romantic school, was born in Berlin. 
Having received his first art education in Dresden and Vienna, 
he was strongly influenced by, and joined the group of, the 
Nazarcncs in Rome, where he worked for some years before 
taking up his abode in Frankfort. In this city, where his 
most important works are preserved at the Staedel Institute, 
he was active from 1830 to 1843, ^ director of the art collections 
and as professor of painting. From 1853 to his death in 1877 
he held the post of director of the municipal gallery at Mayencc. 
Like his fellow-Nazarencs he was more draughtsman than painter, 
and though his sense of colour was stronger than that of Over- 
beck or Cornelius, his works are generally more of the nature 
of coloured cartoons than of paintings in the modem sense. 
His principal work is the large fresco of The Introduction of 
Christianity into Germany by St Bonifacc,^^ at the Staedel 
Institute in Frankfort. In the cathedral of that city is his 
“ Assumption,” whilst the Berlin National Gallery has his 
painting of “ The Two Marys at the Sepulchre.” To Veit is 
due the credit of having been the first to revive the almost 
forgotten technique of fresco painting. 

See Kunst, Kiknstler und Kunstwerhe, by Valentin Veit. 

VEITCH, JOHN (1829-1894), Scottish poet, philosopher, 
and historian of the Scottish border, son of a Peninsular veteran, 
was born at Peebles on the 24th of October 1829, and educated 
at Edinburgh University. He was assistant lecturer successively 
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to Sir William Hamilton and A. Campbell Fraser (1856-60). 
In i860 he was appointed to the chair of logic, metaphysics 
and rhetoric at St Andrews, and in 1864 to the corresponding 
chair at Glasgow. In philosophy an intuitionist, he dismissed the 
idealist arguments with some abruptness, and thereby lost much 
of the influence gained by the force of his personal character. 
He died on the 3rd of September 1894. He will be remembered 
chiefly for his work on Border literature and antiquities. 

He published translations of Descartes' Discours de la mithods 
(1850) and Mcditationcs (1852); an edition of Sir W. Hamilton's 
lectures with memoir (1869, in collaboration with H. 1.. Mansel) ; 
Tweed, and other Poems (1875); History and Poetry of the Scottish 
Border (1877; ed. 1893); institutes of Loffic (1885); Knowing and 
Being (1889) ; Merlin (1889) ; Oualism and Monism (1895) ; Border 
Essays (1896). See Memoir by his niece, Mary R. L. Bryce (1896). 

VEJtiS DE LA FRONTERA, a town of southern Spain, in 
the province of Cadiz, on the right bank of ilie river Barbate 
and on the Cadiz-Tarifa railway. Pop. (1900) 11,298. Vej6r 
de la Frontera occupies a low hill overlooking the Straits of 
Gibraltar and surrounded by orchards and orange groves. 
It contains several ancient churches and convents, and the 
architecture of many of its houses recalls the period of Moorish 
rule, which lasted from 71 1 until the town was captured by St 
Ferdinand of Castile in 1248. Agriculture and fruit-farming 
arc the chief industries ; fighting bulls are also bred in the 
neighbourhood. 

^LAR1UM» the curtain or awning extended above the audi- 
torium of the Roman theatres and amphitheatres to protect 
the spectators from sun and rain. 

VELAZQUEZ^ DIEGO RODRIGUEZ DE SILVA Y (1599- 
1660), the head of the Spanish school of painting and one of 
the greatest painters the world has known, was born in Seville 
early in June 1599, the year in which Van Dyck also first saw 
the light at Antwerp. His European fame is of comparatively 
recent origin, dating from the first quarter of the; 19th century. 
Till then his pictures had lain immured in the palaces and 
museum of Madrid ; and from want of popular appreciation 
they had to a large extent escaped the rapacity of the French 
marshals during the Peninsular War. In 1828 Sir David 
Wilkie ^ wrote from Madrid that he felt himst'lf in the presence 
of a new power in art as he looked at the works of Velazquez, 
and at the same time found a wonderful afiinity between this 
master and the English school of portrait painters, being 
specially reminded of tlic firm, square touch of Raeburn. He 
was struck by the sen.se of modernness of impression, of direct 
contact with nature, and of vital force which pervaded all the 
work of Velazquez, in landscape as well as in portraiture. Time 
and criticism have now fully established his reputation as 
one of the most consummate of painters, and accordingly 
Ruskin says of him that “ everything Velazquez docs may be 
taken as absolutely right by the student.” At the present day 
his marvellous technique and strong individuality have given 
him a power in European art .such as is exercised by no other 
of the old masters. Altliough acquainted with all the Italian 
schools, and the friend of the foremost painters of his day, 
he was strong enough to witlistand every external influence 
and to work out for hinuself the development of his own nature 
and his own principles of art, A realist of the realists, he painted 
only what he saw ; consequently his imagination seems limited. 
His religious conceptions arc o£ the earth earthy, although 
some of his works, such as the Crucifixion ” and the “ Christ 
at the Column,” arc characterized by an intensity of pathos in 
which he ranks second to no painter. Ilis men and women 
seem to breathe, his horses are full of action and Ills dogs of 
life, so quick and dose is his grasp of his subject. England was 
the first nation to recognize his extraordinary merit, and it 
owms by far the, largest share of his works outside of Spain.® 

* See Cunningham's Life, vol. ii, 

2 Of the 274 works attributed to Velazquez by Mr Curtis. 121 arein 
the United Kingdom, while France has but 13, Austria-Hungary 12. 
Rnssi.*! 7, and Germany about the same number. Beruete. who only 
allows 90 known pictures to be genuine works of Velazc^uce, allots 
T4 to the United Kingdom, which number still considerably exceeds 
that of any other country save Spain, 


But Velazquez can only be seen in all his power in the gallery 
of the Prado at Madrid, where over sixty of his works are pre- 
served, including historical, mythological and religious .subjects, 
as well as landscapes and portraits. It is hardly creditable 
to the patriotism of Seville, his native town, that no example of 
his work is to be seen in the gallery of that city. Seville was 
then in the height of its prosperity, ” the pearl of Spain,” 
carrying on a great trade with the New World, and was also a 
vigorous centre of literature and art. For more than a hundred 
years it had fostered a native school of painting which ranked 
high in the Peninsula, and it reckoned among its citizens many 
whose names are prominent in Spanish literature. 

Velazquez was the son of Rodriguez de Silva, a lawyer in 
Seville, descended from a noble Portuguese family, and was 
baptized on the 6th of June 1599. Following a common 
Spanish usage, he is known by his mother^s name Velazquez, 
There has been considerable diversity of opinion as to his full 
name, but he was known to his contemporaries as Diego de Silva 
Velazquez, and signed his name thus. He was educated, 
says Palomino, by his parents in the fear of God, and was in- 
tended for a learned profession, for which he received a good 
training in languages and philosophy. But the bent of the boy 
was towards art, and he was placed under the elder Herrera, 
a vigorous painter who disregarded the Italian influence of the 
early Seville school. From his works in Seville we can .see that 
Herrera was a bold and effective painter ; but he was at the 
same time a man of unruly temper, and his pupils could seldom 
stay long with him. Velazquez remained but one year — ^long 
enough, however, to influence his life. It was probably from 
Herrera that he learned to use long brushes, or, as J. E. Hodgson, 
K.A., suggested, brushes with long bristles, by means of which 
his colours seem to be floated on the canvas by a light, fluent 
touch, the envy and despair of liis su(;cessors. From Herrera’s 
studio Velazquez betook himself to a very different master, the 
learned and pedantic Pacheco, the author of a heavy book 
on painting, and, as we sec by his works at Madrid, a dull, 
commonplace painter, though at times he could rise to a rare 
freedom of handling and to a simple, direct realism that is in 
direct contradiction to the cult of Raphael preached by him in 
his writing. A y)ortrait by Pacheco, owned by Sir Frederick 
Cook, which shows this master’s full power, was exhibited at 
Burlington Plouse in 1907. In Pacheco’s school Velazquez 
remained for five years, studying proportion and perspeetive, 
and seeing all that was best in the literary and artistic circles 
of Seville. Here also he fell in love with his ma.ster’s daughter 
Juana, whom he married in 1618 with the hearty approval 
of Pacheco, who praises his hand and heart, claiming at the 
same time all the credit of having been his master. The young 
painter set himself to copy the commonest things about him — 
earthenware jars of the country people, birds, fi.sh, fruit and 
flowers of the market-place. To paint well and thoroughly 
what he saw, to model with his brush, and to colour under the 
influence of light and shade were for him the vital purpose, 
the first lesson, in his art. It was with deliberate purpose that 
Velazquez painted these hodegones (tavern-pieces), as they were 
called ; for we are told that he said he w'ould rather be the first 
painter of common things than the second in higher art. Carry- 
ing out this idea still further, Velazquez felt that to master 
the subtlety of the human face he must make this a special 
study, and he accordingly engaged a peasant lad to be his 
servant and model, making innumerable studies in charcoal 
and chalk, and catching his every expression. We see this 
model, probably, in the laughing boy of the Hermitage “ Break- 
fast ” or in the youngest of the “ Musician.^ ” acquired for the 
Berlin Museum in 1906. In such work as this, and in his studies 
by the wayside, Velazquez laid the foundation of his subsequent 
mastery of expression, of penetration into character, and of 
rendering the life of los sitter to the quick. He saw the world 
around him teeming with life and objects interesting to tlu‘ 
painter, and he set himself to render these. His manner is 
as national as that of Cervantes. He lived and died racy of 
the soil. The position and reputation of Velazquez were now 
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assured at Seville. There his wife bore him two daughters — 
all his family so far as is ktiown. The younger died in infancy^ 
while the elder, Krancisea^ in due time married Bautista del 
Mazo, a painter, whose large family is that which is represented 
in the important picture in Vienna which was at one time 
called the “ Family of Velazquez.” This picture is now by 
common consent given to Mazo, in the gallery at Madrid 
there is a portrait of Juana, his wife, holding a drawing-tablet 
on her knee. There was formerly in the possession of Lord 
Dudley another portrait of his wife by Velazquez, painted, 
perhaps, in the first }'ear of their happy marriage. Of this 
early Seville manner we liave an excellent example in “ Kl 
Aguador ” (the Water-C!arri(T) at Apsley House (London). 
Firm almost to Itardness, it ^splays close study of nature. 
OntJ can see in it the youthful struggle to portray the efT(‘cts 
of light stealing here and there over the prominent features of 
the face, groping after the effects which the painter was to master 
later on. The brushwork is bold and broad, and the outlines 
firmly marked. As is usual with Velazquez at this time, the 
harmony of colours is red, brown and yellow, reminding one of 
Ribera. For sacred subjects we may turn to the “ Adoration 
of the Magi ” at Madrid, dated 1619, and the “ Christ and the 
Pilgrims of Emmaus ” in the collection of Don Manuel de Soto 
in Zurich, in both of whicli we have excellc'iit examples of liis 
realism. In the “ St John in the Desert ” we again find his 
peasant hoy transformed into the saint. 

But Velazquez was now eager to see more of the world. 
Madrid, with its fine Titians, field out strong inducements. 
Accordingly, in 1622, fortified with letters of introduction to 
Fonseca, who held a good position at court, he spent some 
months there, accompanied only by his servant. Here he 
painted the portrait of the poet Gongora, a commission from 
i^acheco, but the picture known by that name in tlie gallery 
at Madrid cannot witli certainty l)c identified ils Veluztjuez’s 
portrait ; it is more probably by Zurbaran. The impression 
which Velazquez made in the capital must have been very 
strong, for in the following year he was summoned to return by 
Olivares, the all-powerful minister of Philip TV., fifty ducats 
being allowed to defray his expenses. On this occasion he was 
accompanied by his fatluT-iii-law. Next year (1624) he receit ed 
from the king three hundri'd ducats to pay the cost ol Ifie 
removal of his family to Madrid, which became his home for 
the remainder of his life. Weak and worthli;.ss as a king, Philip 
hud inheriti?(l the art-loving propensities of his race, and was 
proud to be consid(?n;d a poet and a painter. It is one of tlie 
best features of his charaet(?r that he remained for a period of 
thirty-six years the faithful and atta<‘bed friend of Velazquez, 
whose merit he soon recognized, declaring that no other painter 
should ever paint his portrait. By his (iquestrian portrait of the 
king, painted in 1623, Velazquez .secured admission to the royal 
service w’ith a salary of twenty due.ats per month, l)eside.s medical 
atteruiance, lodgings and payment for the pictures he might 
paint. The portrait was exhibited on the .steps of San Feli{>c, and 
was received with enthusiasm, being vaunted by poets, among 
them Pacheco. It has unfortunately disappeared, having prob- 
ably perished in one of thi; numerous fires which occurred in the 
royal palaces. The Prado, however, has two portraits of the king 
(Nos. 1070 and 1071) in wliich the harshness of the Seville period 
has disappeared and the tones are more delicate. The modelling 
is firm, recalling that of Antonio Mor, the Dutch portrait painter ■ 
of Philip II., who exercised a considerable influence on the 
Spanish school. In the same year the prince of Walc.s (after- 
wards Charles I.) arrived at the court of Spain, We are told 
that he sat to Velazquez, but the picture disappeared.^ 

In 1628 Rubens visited Madrid on a diplomatic mission for 
nine months, and Velazquez was appointed by the king to be 
his guide among the art treasures of Spain. Rubens was then 

‘ In 1847 Mr John Snare of Reading exhibited a picture which 
had come from the sale of Lord Fife in 1809. and which he maintained 
to be the long-lost work. This led to much controversy ; but the 
claim was rejected by experts, and the picture U said to be now in 
America. 


at the heiglit of his fame, and had undertaken as a commission 
from Olivares the large pictures which now adorn the great 
hall in Grosvenor House (London). These months might have 
been a new turning-point in the career of a weaker man than 
Velazquez, for Rubens added to his brilliant style as a painter 
the manner of a fascinating courtier. Rubens had a high opinion 
of the talent of Veluz(|uez, as is attested by Fucnsalidu, but he 
effected no change in the style of the strong Spaniard. lie im- 
pressed him, however, with the dt'sire to see Italy and the works 
of her mighty painters. In 1627 the king had giN cn for competi- 
tion among the painters of Spain the subject of the Expulsion of 
the Moors. Velazquez bore otT the palm ; but his picture was 
destroyed in a fire at tlu; palace in 1734. Valomino, however, 
describes it. Philip III. points with his baton to a crowd of 
men and women driven off under charge of soldiers, while Spain, 
a majestic femal(‘, sits looking calmly on. The triumph of 
Velazquez was rewarded by Ins being appointed gentleman 
usher. I'o this was shortly afterwards added a daily allowance 
of twelve reals, the same amount as was allowed to the court 
barbers, and ninety ducats a year for dress, which was also paid 
to the dwarfs, buffoons and players about the king’s person—- 
truly a curious estimate of talent at the court of Spain. As an 
extra payment he retx'ivcd (though it was not paid for five 
years) one luindred ducats for the picture of Bacchus, painted 
in 1629 (No. J058 of the Madrid gallery). 'I’he spirit and aim 
of this work are better understood from ils Spanish name, “ Los 
Borrachos ” or ” Los Bebedores ” (the 'I opers), who ani paying 
mock homage to a Inilf-naked ivy-crowned young man seated on 
a wine barrel. It i.s like a story by Cervantes, and is brimful 
of jovial humour. One can easily see in this p)icture of national 
manners how Velazquez had reaped the benefit of his close* .study 
of peiisant life. Vu) painting is firm and solid, and tlie light 
and shade an; more deftly handled than in iormer works. Al- 
together, this produ(‘tion may lie taken as tlie most advanced 
example of tlu; first .style of Velazquez. It is usual to divide 
his artistic career by his two visits to Italy, his .second style 
following the first visit and his third tiie second, Roughly 
.speaking, this somewhat arbitrary division may be accepted, 
lliough it will not always apjily, lor, as is usual in the case ol 
many great painters, his styles at times overlap each other. 
Velazquez rarely .signed his pictun'S, and the royal archives give 
the dates of only his more imjmrlanL works. Internal evidence 
and history, as regards his portraits, supply to a certain extent 

the rest. , 

In J629 Philip gave Velazquez pi;rmission to carry out his 
desire of visiting Italy, without loss of salary, making him besides 
a present of four hundred ducats, to whicli Olivares added two 
hundred. He .sailed from Barcelona in August in the company of 
the marcjuis de Spiiiolu, tlu; conqueror of Breda, then on his way 
to take command of the Spanish troops at Milan. It was during 
this voyage that Velazquez must have lieard the details of the 
surrender of Breda from the lips of tlie victor, and he must have 
sketched his fine head, known to us also by the portrait by Van 
Dyck. But the great picture was not painted till many years 
later, for Spinola had fallen into disfavour at court. In Venice 
Velazquez made copies (d the “ (.rucifixion ^ and the l^ast 
Supper” of Tintoretto, whieli he sent to the king, and in Rome 
he copied Miclielangelo and Raphael, lodging in the Villa Medici 
till fever compelled him to remove into the city. Here he painted 
the “ Forge of Vulcan ’’ (No. 10590! the Madrid gallery), in which 
Apollo narrates to the astonished Vulcan, a village blacksmith, 
the news of the infidelity of Venus, while tour Cyclops listen to 
the scandal. The mythological treatment is similar to that of the 
“ Bacchus ” : it is realistic and Spanish to the last degree, giving 
a picture of the interior of an Andalusian smithy, with Apollo 
thrown in to make the story tell. The conception is common- 
place, yet the impression it produces is undoubted from the 
vividness of the representation and the power of expression. 
The modelling of the half-naked figures is excellent. Altogether 
this picture is much superior to the other work painted at the 
same time, “ Joseph’s Coat," which now hangs m the Escorial. 
Both these works are evidently painted from the same models. 
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In looking at these two pictures the spectator is especially struck 
by the fact that they betray no trace of the influence of the 
Italians. Velazquez remained true to himself. At Rome he 
also painted the two beautiful landscapes of the gardens of the 
Villa Medici, now in the Madrid museum (tio6 and 1107), full 
of sparkle and charm. Landscape as an expression of art never 
had attraction for the Spaniards ; but Velazquez here shows how 
|rreat a master he was in this branch. The silvery views of 
Aranjuez, which at one time passed under his name, are now 
considered to be the work of his pupil Mazo. After a visit to 
Naples in 1631, where he worked with his countryman Ribera, 
and painted a charming portrait of the Infanta Maria, sister of 
Philip, Velazquez returned early in the year to Madrid. 

He then painted the first of many portraits of the young 
prince, Don Baltasar Carlos, the heir to the throne, dignified 
and lordly even in his childhood, caracoling in the dress of a 
field-marshal on his prancing steed. I'he Wallace collection 
includes an example which is probably a copy by Mazo ; but 
the finest in the United Kingdom is the well-known picture at 
Grosvenor House, a masterly example of the second manner of 
Velazquez. The colour is warm and bright, the workmanship 
solid and fused like enamel, while light and air pervade every 
corner. The scene is in the riding-school of the palace, the king 
and queen looking on from a balcony, while Olivares is in attend- 
ance as master of the horse to the prince. Don Baltasar died in 
1646 at the age of seventeen, so that judged by his age this 
picture must have been painted about 1641, two years before 
the fall of Olivares. This powerful minister was the early and 
constant patron of the painter. His impassive, saturnine face 
is familiar to us from the many portraits paintecl by Velazquez, 
a face which, like his royal master^s, seems never to have known 
a smile, and in which are written pride and disdain. 'Pwo are of 
surpassing excellence — the full-length formerly in the Holford 
collection (exhibited at Burlington House in 1887), stately and 
dignified, in which he wears the green cross of Alcantara and 
holds a wand, the badge of his office as master of the horse ; the 
other the great equestrian portrait of the Madrid gallery (No. 
T069), in which he is flatteringly represented as a field-marshal 
in all his pomp during an action. It is difficult to overpraise 
the excellence of this work, either as regards its dramatic power 
or its masterly execution. In these portraits Velazquez has 
well repaid the debt of gratitude which he owed to his first 
patron, whom he stood by in his fall, thus exposing himself to 
the risk — and it was not a light one — of incurring the anger of 
the jealous Philip. The king, however, showed no sign of malice 
towards his favoured painter. Faithful in few things, Philip 
kept true to Velazquez, whom he visited daily in his studio in 
the palace, and to whom he stood in many attitudes and cos- 
tumes, as a huntsman with his dogs, as a warrior in command of 
his troops, and even on his knees at prayer, wearing ever the 
same dull uninterested look. Ills pale face and lack-lustre 
eye, his fair flowing hair and moustaches curled up to his eyes, 
and his heavy projecting Austrian under-lip are known in many 
a portrait and nowhere more supremely than in the wonderful 
canvas of the London National Gallery (No. 745), where he seems 
to live and breathe. Few portraits in the whole range of art will 
compare with this work, in which the consummate handling 
of Velazquez is seen at its best, for it is in his late and most per- 
fect manner.' From one of the equestrian portraits of the king, 
painted in 1638, the sculptor Montanes modelled a statue 
which was cast in bronze by the Florentine sculptor Tacca, and 
which now stands in the Plaza del Oriente at Madrid, ** a solid 
Velazquez,” as it has been well named by Ford. This portrait 
exists no more ; but there is no lack of others, for Velazquez 

^ In this and in all his portraits Philip wears the fiolilla, a stiff linen 
collar projecting at right angles from the neck. It was invented 
by the King, who was ap proud of it that he celebrated it by a festival, 
followed by a procession to church to thank God for the blessing 
(Madame D'Aulnoy, Voyage d*Espagne). The golilla was thus the 
height of fashion and appears in most of the male portraits of the 
period. In regard to the wonderful structure of Philip's moustaches, 
it is said that, to preserve their form, they were encased during the 
night in perfumed leather covers called bigotcras. 


was in constant and close attendance on Philip, accompanying 
him in his journeys to Aragon in 1642 and 1644, and was doubt- 
less present with him when he entered Lerida as a conqueror. 
It was then that he painted the great equestrian portrait 
(No. 1066 of the Madrid gallery) in which the king is represented 
as a great commander leading his troops — a role which Philip 
never played except in a theatrical pageant. All is full of ani- 
mation except the stolid face of the king. It hangs as a pendant 
to the great Olivares portrait — fit rivals of the neighbouring 
Charles V. by Titian, which doubtless fired Velazquez to excel 
himself, and both remarkable for their silvery tone and their 
feeling of open air and harmony combined with brilliancy. The 
light plays on the armour and .scarf thrown to the wind, showing 
how completely Velazquez had mastered the effects he strove 
to reach in his early days. Of these two great works the 
Wallace collection includes small but excellent copies. 

But, besides the forty portraits of Philip by Velazquez, or 
attributed to him, we have portraits of other members of the 
royal family, of Philipps first wife, Isabella of Bourbon, and her 
children, especially of her eldest son, Don Baltasar Carlos, of 
whom, besides those already mentioned, there is a beautiful full- 
length in a private room at Buckingham Palace. Cavaliers, 
soldiers, churchmen and poets of the court, as for example the 
Quevedo at Apsley House (shown in Burlington House in 1887), 
sat to the painter and, even if forgotten by history, will live on 
his canvas. I'he Admiral Pulido Pareja from Lord Radnor's 
collection, now at the National Gallery, is said to have been taken 
by Philip for the living man ; nevertheless, A. de Beruete is 
emphatic in denying Velazquez's authorship of this picture, 
which he attributes to Mazo. It has been remarked that the 
Spaniards have always been chary of committing to canvas 
the portraits of their beautiful women. Queens and infantas 
may be painted and exhibited, but ladies rarely, One wonders 
who the beautiful woman can be that adorns the Wallace collec- 
tion, the splendid brunette so unlike the usual fair-haired female 
sitters to Velazquez. She belongs to this period of his work, 
to the ripeness of his middle period. Instinct with life, her 
bosom seems to heave and the blood to pulsate through her 
veins. The touch i.s firm but free, showing the easy strength 
of the great master. Rarely has flesh been painted with such 
a glow, yet with such reserve. This picture is one of the 
ornaments of the Wallace collection. But, if we have few ladies 
of the court of Philip, we have in great plenty his buffoons and 
dwarfs. Even these deformed or half-witted creatures attract 
our sympathy as we look at their portraits by Velazquez, who, 
true to his nature, treats them gently and kindly, as in ** El 
Primo ” (the Favourite), whose intelligent face and huge folio 
with ink-bottle and pen by his side show him to be a wiser and 
better-educated man than many of the gallants of the court. 
” El Bobo de Coria,” “ El Nino dc Vallecas ” and “ Pablillos,” a 
buffoon evidently acting a part, all belong to this middle period. 
From these commissioned portraits of the menials of the court 
it is pleasant to turn to one of the greatest of historical works, the 
“ Surrender of Breda,” often known as “ Las Lanzas,” from the 
serried rank of lances breaking the sky, which is believed to 
have been painted about 1647. It represents the moment when 
the vanquished Justin of Nassau in front of his Dutch troops is 
submissively bending as he offers to his conqueror Spinola the 
keys of the town, which, with courteous grace, the victor refuses 
to accept, as he lays his hand gently on the shoulder of his de- 
feated foe. Behind Spinola stand the Spanish troop)s bearing 
their lances aloft, while beyond is a long stretch of the Low 
Country, dotted with fortifications and giving the impression 
of vast space and distance. The picture is full of light and air, 
and is perhaps the finest example of the silvery bluish style of 
Velazquez. In conception it is as fine as in execution, and one 
looks in vain for a trace of “ the malicious pencil ” which Sir 
William Stirling-Maxwell discerned in the treatment of Justin 
and his gallant Dutchmen. 

The greatest of the religious paintings by Velazquez belongs 
also to this middle period, the ‘‘ Christ on the Cross ” (Madrid 
gallery, No. 1055). Palomino says it was painted in 1638 for 
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the convent of San Placido. It is a work of tremendous power 
and of great originality, the moment chosen being that immedi- 
ately after death. The Saviour’s head hangs on his breast and 
a mass of dark tangled hair conceals part of the face. The 
beautiful form is projected against a black and hopeless sky from 
which light has been blotted out. The figure stands absolutely 
alone, without any accessory. The skull and serpent described 
by Sir William Stirling-Maxwell were added by some pious 
bungler at a much later date. The picture was lengthened to 
suit its place in an oratory ; but this addition has since been 
removed. To the same period belongs the great Boar Hunt ” 
at the National Gallery, a magnificent work in spite of some 
restorations. The smaller Boar Hunt ” in the Wallace col- 
lection is from the brush of Mazo ; and the “ Conversation, a 
Group of Thirteen Persons,” at the Louvre, a picture which in 
conception has much in common with these hunting scenes, 
probably owes its origin to the same artist. A. de Beruete 
emphatically denies Velazquez’s authorship of this much be- 
lauded picture, which he describes as a “mediocre imitation, 
probably by Mazo.” 

Velazquez’s son-in-law Mazo had succeeded him as usher 
in 1634, and he himself had received steady promotion in the 
royal household, receiving a pension of 500 ducats in 1640, in- 
creased to 700 in 1648, for portraits painted and to be painted, 
and being appointed inspector of works in the palace in 1647. 
Philip now entrusted him with the carrying out of a design on 
which he had long set his hearty the founding of an academy of 
art in Spain. Rich in pictures, Spain was weak in statuary, 
and Velazquez was commissioned to proceed to Italy to make 
purchases. Accompanied by his faithful slave Pareja, whom he 
taught to be a good painter, he .sailed from Malaga in 1649, land- 
ing at Genoa, and proceeding thence by Milan to Venice, buying 
Titians, Tintorettos and Veroneses as he went. A curious 
conversation which he is said to have had with Salvator Rosa 
is reported by Boschini,^ in which the Spaniard with perfect 
frankness confesses his want of appreciation of Raphael and his 
admiration of Titian, “first of all Italian men.” It seems a 
possible story, for Velazquez bought according to his likings and 
painted in the spirit of his own ideals. At Modena he was re- 
ceived with much favour by the duke, and doubtless here he 
painted the portrait of the duke at the Modena gallery and 
two splendid portraits which now adorn the Dresden gallery, 
for these pictures came from the Modena sale of 1746. They 
presage the advent of the painter’s third and late.st manner, a 
noble example of which is the great portrait of Innocent X. in 
the Doria palace at Rome, to which city Velazquez now pro- 
ceeded. There he was received with marked favour by the 
pope, who presented him with a medal and gold chain. Of this 
portrait, thought by Sir Joshua Reynolds to be the finest picture 
in Rome, Palomino says that Velazquez took a copy to Spain. 
There exist several in different galleries, some of them possibly 
studies for the original or replicas painted for Philip. One of 
the most remarkable is that in Apsley House, exhibited in 
Burlington Hou.se in 1887. The modelling of the stern impassive 
face comes near to perfection, so delicate are? the gradations in 
the full light ; all sharpness of outline has disappeared ; and the 
features .seem moulded by the broad and masterly brushwork. 
When closely examined, the work seems coarse, yet at the proper 
distance it gives the very essence of living flesh. The handling 
is rapid but unerring. Velazquez had now reached the manera 
abreviada, as the Spaniards call this bolder style. This is but 
another way of .saying that his early and laborious studies and 
his close observation of nature had given to him in due time, as 
to all great painters, the power of representing what he .saw 
by simpler means and with more absolute truth. At Rome he 
painted also a portrait of his servant Pareja, probably the picture 
of Lord Radnor’s collection, which procured his election into 
the academy of St Luke. Philip was now wearying for his re- 
turn ; accordingly, after a visit to Naples, where he saw his old 
friend Ribera, he returned to Spain by Barcelona in 1651, taking 
with him many pictures and 300 pieces of statuary, which he 
^ Sec Stirling-MaxweH’s Velazquez and his Works ^ p. 161. 
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afterwards arranged and catalogued for the king. Undraped 
sculpture was, however, abhorrent to the Spanish Church, and 
after Philip’s death these works gradually disappeared. 

Isabella of Bourbon had died in 1644, and the king had 
married Mariana of Austria, whom Velazquez now painted in 
many attitudes. He was .specially chosen by the king to fill 
the high office of “ aposentador major,” which imposed on him 
the duty of looking after the quarters o(‘cupicd by the court 
whether at home or in their journeys — a responsible function, 
which was no sinecure and interfered with the exercise of his 
art. Yet far from indicating any decline, his works of thLs 
period are amongst the highest examples of his style. The 
dwarf “Don Antonio el Ingles” (the Englishman) with his 
dog, “Aesop,” “Menippus” and “the Sculptor Montanes,” 
all in the Madrid gallery, show his surest and freest manner. 'I'o 
the.se may be added the charming portraits of the royal children 
in the Louvre and Vienna, among the choicest of his works. It 
is one of these infantas, Margarita Maria, the eldest daughter 
of the new (jueen, that is the subject of the well-known picture 
“Las Meninas” (the Maids of Honour), 1062, in the Madrid 
gallery, painted in 1656, where the little lady holds court, 
surrounded by her ladies-in-waiting, her dwarfs and her ma.stiff , 
while Velazquez is seen standing at his easel. This is the fine.st 
portrait we have of the great painter. It is a face of much 
dignity, power and sweetne.ss — like his life, equable and serene, 
unruffled by care. “ Las Meninas ” was the picture of which 
Luca Giordano .said that it was the “ theology of painting,” 
another way of expressing the opinion of Sir 'Phomas Lawrence, 
that this work is the philosophy of art, so true is it in rendering 
the desired effect. The re.sult is there, one knows not by what 
means, as if by a first intention without labour, absolutely 
right. The story is told that the king painted the red cross 
of Santiago on the breast of the paintcT, as it appears to-day 
on the canvas. Velazquez did not, however, receive the honour 
till 1659, three years after the execution of this work. Even 
the powerful king of Spain could not make his favourite a 
belted knight without a commission to inquire into the purit>' 
of his lineage on both sides of the house. The records of this 
commission have been found among the archives of the order 
of Santiago by M. Villaamil. Fortunately the. pedigree could 
bear .scrutiny, as for generations the family was found free 
from all taint of heresy, from all trace of Jewish or Moorish 
blood and from contamination by trade or commerce. The 
difficulty connected with the fact that he was a painter was got 
over by his being painter to the king and by the declaration that 
he did not sell his pictures, liut for this royal appointment, 
which enabled him to est:ape the censorship of the Inquisition, 
we should never have had his splendid “ Venus and Uupid,” 
formerly belonging to Mr Morritt of Rokeby Hall and bought 
by the National Art (Collections Fund for ;£45,ooo for the 
National Gallery in 1905. It is painted in his late.st manner 
and is worthy of comparison with Titian.^ There were in truth 
but two patrons of art in Spain — the church and the art-loving 
king and court. Murillo was the artist favoured by the church, 
while Velazquez was patronized by the crown. One difference, 
however, deserves to be noted. Murillo, who toiled for a rich 
and powerful church, left .scarcely .sufficient means to pay for 
his burial, while Velazquez lived and died in the enjoyment of 
good salaric.s and pensions. Yet on occasions Philip gave 
commLssions for religious pictures to Velazquez — among 
others, and belonging to this later period, the “ Coronation of 
the Virgin” (Madrid, 1056), splendid in colour— -a harmony of 
red, blue and grey— but deficient in religious feeling and 
dignity. It was painted for the oratory of the queen, doubtless 
Mariana, in the palace at Madrid. Another royal commission 
for the hermitage of Buen Retire was the “ St Anthony the 
Abbot and St Paul the Hermit,” painted in 1659, the landscape 

* Some uncertainties in the proprietorial history of this picture 
have led to considerable discussion concerning its authenticity. 
But the suggestion that Mazo’s signature could be detected on it was 
repudiated by an expert committee in 1910 who carefully examined 
the painting. 
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of which excited the warm admiration of Sir David Wilkie 
(No. 1657 in the Prado). 'I’he last of his works which we shall 
name is “ Las llilanderas ” or the Spinners (Madrid, 1061), 
painted about 1656, representing^ the interior of the royal 
tapestry works. The subject is nothing, the treatment every- 
thing. It is full of light, air and movement, splendid in colour 
and marvellous in handling. This picture, Raphael Mengs 
said, seemed to have bc(!n painted not by the hand but by the 
pure force of will. We see in it the full ripeness of the power 
of Velazquez, a concentration of all the art-knowledge he had 
gathered during his long artistic career of more than forty 
years. In no picture is he greater as a colourist. The scheme 
is simple — a harmony of red, bluish-grccn, grey and black, 
which are varied and blended with consummate skill. 

In 1660 a treaty of peace between Prance and Spain was to 
be consummated by the marriage of the infanta Maria Theresa 
with Louis XJV., and the ceremony was to take place in the 
Island of Pheasants, a small swampy island in the Bidassoa. 
Velazquez was charged with the decoration of the Spanish 
pavilion and with the whole scenic display. In the midst of | 
the grandees of the first two courts in Christendom Velazquez 
attracted much attention by the nobility of Ins bearing and the 
splendour of his costume. On the .6th of June he returned to 
Madrid, and on the 31st July he was stricken with fever. Feel- 
ing his end approaching, he signed his will, appointing as his 
sole executors his wife and his firm friend Fuensalida, keeper 
of the royal records. He died on the 6th of August 1660, 
passing away in the full possession of his great powers, and 
leaving no work behind him to show a trace of decay. He 
was buried in the Fuensalida vault of the church of San Juan, 
and within eight days his wife Juana was laid beside him. 
Unfortunately this church was destroyed by th(‘ P'rcnch in 
i8ti, so that his place of interment is now unknown. There 
was much difficulty in adjusting the tangled accounts out- 
standing between Velazquez and the treasury, and it was not 
till 1666, after the death of Philip, that they were finally settled. 

Velazquez can hardly be said to have formed a school of 
painting. Apart from the circumstance that his occupations 
at court would have prevented this, his genius was too personal 
for transmission by teaching. Yet his influ(?nce on those 
immediately connected with him was considerable. In 1642 
he befriended young Murillo on his arrival in Madrid, received 
him into his house, and directed his studies for three years. 
His son-in-law Mazo painted in his manner, and doubtless 
many pictures by Mazo are attributed to the master. Carreno, 
though never a pupil, was a favourite and had the good sense 
to appreciate him and imitate him. His faithful slave Pareja 
studied his methods and produced work which by the favour of 
Velazquez procured his manumission from Philip. Hut the 
appreciation of the fine talent of Velazquez. j)assed away 
quickly in Spain, as that country began to fall to pieces. 

In addition to the standard works by Palomino (1724), Cean 
Bermudez (i8(X)) and Pacheco (1649). se^ the biogfraphical 
notice by Don Pedro de Madrajso in his Catah{*o del Musco dd Prado 
(1872); Vdasauez and his Works (1855) and Annals of Artists of 
Spain (1848), by W. Stirling (afteTwards Sir W. Stirling^Maxwell) ; 
Ford’s Handbook to Spain (1855;) and his article in the En^ish 
Cyclopaedia ; Velazquez and Murillo, by Charles B. Curtis (1883) ; 
the works of W. Burger ( J'. Thorc) ; Gesch. d. Malerci, 'by 
Wollmann and VVoermann ; Sir Kdmund Head's Handbook of 
Spanish Painting (1848); Works of Velazquez (prints), by G. W. 
Reid (1872) ; Gaz. d, lieaux Arts, art, “ Velazquez," by Paul Lefort 
(second period, 1879-82); Carl Justi, Die^o Velazquez it. sein 
Jahrhundert (2 vols., Bonn, 1888); The Life of Velazquez, by Sir 
Walter Armstrong (bondon, 1896) ; Velazquez, by R. A. M. Steven- 
son (London, r8gg) ; Velazquez outside the Prado Museum, bv Don 
Manuel Mesonero Romanos (Madrid, 1899) ; The Life and Works 
of Don Die^o Velazquez, by Don Jacinto Octavio Picon (Madrid, 
1899) ; Days with Velazqut’z. by C. Lewis Hind (London, 1906); 
and, finally, Don A. de Beruete*s standard work on the subject, 
Velazquez (London, 1906), which contains reproductions of all the 
master’s paintings of which the author admits the authenticity. 

(J. F. W. ; P. G. K.) 

VELEIA, an ancient town of Aemilia, Italy, situated about 
20 m. S. of Placentia. It is mentioned by Pliny among the 
towns of the eighth region, though the Veleiates were Ligurians 


by race. Its inhabitants were in the census of Vespasian 
found to be remarkable for their longevity. Nothing further 
was known of it until 1747, when some ploughmen found the 
famous Tabula alimentaria^ now in the museum at Parrna* 
This, the largest inscribed bronze tablet of antiquity (4 ft. 6 in. 
by 9 ft. 6 in.) contains the list of estates in the territories of 
Veleia, Libarna, Placentia, Parma and Luca, in which Trajan 
had assigned before 102 b.c. 72,000 sesterces (£720) and then 
1,044,000 sesterces (£10,440), on a mortgage bond to forty-six 
estates, the total value of which was reckoned at over 
13,000,000 sesterces (£130,000), the interest on which at 5 % 
was to serve for the support of 266 boys and 36 girls, the former 
receiving 16, the latter 12 sesterces a month. See Ligures 
Baebiani for a similar inscription. Excavations were begun 
on the site in 1760, and were at first successful ; the forum and 
basilica, the thermae and the amphitheatre, private houses, 
with many statues (twelve of marble from the basilica, and a 
fine bronze head of Hadrian) and inscriptions were discovered. 
Pre-Roman cremation tombs have also been found, with objects 
of bronze and iron of no great value. Hut later excavations 
which were carried on at intervals up to 1876 have given less 
fruitful results. The oldest dated monument is a bronze tablet 
with a portion of the text of the Lex Rubria of 49 b.c. which 
dealt with the administration of justice in Cisalpine Gaul in 
connexion with the extension to it of the privileges of the 
Roman franchise, the latest an inscription of a.d. 276. How 
and when it was abandoned is uncertain : the previously pre- 
valent view that it was destroyed by a landslip was proved to 
be mistaken by the excavations of 1876. Most of the objects 
found are in the museum at Parma. 

See G. Aiitolini, Le Ravine di Veleia (Milan, 1831); G. Mariotti 
ill Notizk degli Scavi (1877), 157 ; K. Bormann in Corpus Inscript. 
Latin (Berlin, 1888), xi. 204 sqq. (T. As.) 

v£LEZ-MAlA 6A, a town of southern Spain, in the province 
of Millaga, finally situated in a fertile valley at the southern 
base of the lofty Sierra de Alliaina, and on the left bank of the 
small river Velez, i m. from its mouth and 27 m. by road E.N.E. 
of Malaga, Pop. (1900) 23,586. Vclez-Mdlaga formerly was a 
place of considerable commercial importance, but its prosperity 
has much declined ; there is no railway, and the town suffered 
severely in the earthquakes of 1884 and the floods of 1907. 
The vegetation of the neighbourhood is most luxuriant, includ- 
ing the aloe, palm, sugar-cane, prickly pear, orange, vine, olive 
and sweet potato. Velez-Miilaga was held by the Moors from 
71 1 to 1487, when it was captured by Ferdinand of Castile. 
Under Moorish rule the citadel was built and the town became 
an important trading station and fortress. Its harbour, the 
Velez estuary, affords good anchorage and is well sheltered, 
VELIA (Gr. yih.’n, later *EAca), an ancient town of Lucania, 
Italy, on the hill now crowned by the medieval castle of 
Castellammare della Bruca, 440 ft. above sea-level, on the 
S.W, coa.st, ij m. N.W. of the modern railway station of Asc.ea, 
25 m. S.E. of Paestiim. Remains of the city walls, with traces 
of one gate and several towers, of a total length of over 3 m., 
still exist, and belong to three different periods, in all of which 
the crystalline limestone of the locality is used. Bricks were 
also employed in later times ; their form is peculiar to this place, 
each having two rectangular channels on one side, and being 
about 15 in. square, with a thickness of nearly 4 in. They all 
bear Greek brick-stamps. There are some remains of cisterns 
on the site, and various other traces of buildings. The town 
was mainly celebrated for the philosophers who bore its name 
(see E1.F.ATIC School). About 530 b.c. the Phocaeans, driven 
from Corsica, seized it from the Oenotrians. Its coins were 
widely diffased in S. Italy, and it kept its independence even in 
Roman times, and only became a mtmicipium after the Social 
War. 

See W. Schlenning in Jahrbuch des K. DetUschen Arch. Institute 
(1889), iv. 169 sqv^. ' (T. As.) 

VELIUS LONGUS (2nd cent, a.d.), Latin grammarian during 
the reign of Trajan (or Hadrian), author of an extant treatise 
on Orthography (H. Keil, GrammaUci Latini, vii.). He is 



VELLEIUS PATERCULUS— VELVET 


mentioned by Macrohius {Saturnalia, iii* 6, 6) and Servius 
(on Am, X. 245) as a commentator on Virgil. 

See M. Schanz, Creachichte dcr rdniiachcn LiUeratur, iv. i (1904); 
Teuffel. Hist, of Roman Literature (Eng. trans., 1900), 343, 2. 

VELLEIUS PATERCULUS^ MARCUS {c, 19 a,t>. 31), 

Roman historian. Although his praenomen is given as Marcus 
by Priscian, some modern scholars identify him with Gains 
Velleius Paterculus, whose name occurs in an inscription on a 
north African milestone (CJ.L, viii. 10, 311). He belonged to 
a distinguished Campanian family, and early entered the army. 
He served as military tribune in Thrace, Macedonia, Greece 
and the East, and in a.d. 2 was present at the interview on the 
Euphrates between Gains Caesar, grandson of Augustus, and 
the Partliian king. Afterwards, as pracfcct of cavalry and 
legatus, he served for eight years (from a.d. 4) in Germany 
and Pannonia under Tiberius. For his services he was rewarded 
with the quaestorship in 7, and, together with his brother, 
with the praetorship in 15. He was still alive in 30, for his- 
tory contains many references to the consulship of M. Vinicius 
in that year. It has l>een conjectured that he was put to death 
in 31 as a friend of Sejanus, whose praises he celebrates in a 
most fulsome manner. 

He wrote a compendium of Roman history in two books 
dedicated to M. Vinicius, from the dispersion of the Greeks 
after the siege of Troy down to the death of Li via (a.d. 29). 
The first book brings the history down to the destruction of 
Carthage, 146 b.c. ; portions of it arc wanting, including the 
beginning. The later history, especially the period from the 
death of Caesar, 44 b.c., to the death of Au^stus, a.d. 14, is 
treated in much greater detail. Rrief notices are given of 
Greek and Roman literature, but it is strange that no mention 
is made of Plautus, Horace and Propertius. The author is a 
vain and shallow <'ourtier, and destitute of real historical insight, 
although generally trustworthy in his statements of individual 
facts. He may be regarded as a courtly annalist rather than 
an historian. Ilis knowledge is superficial, his blunders 
numerous, his chronology inconsistent. He labours at portrait- 
painting, but liis portraits arc daubs. On Caesar, Augustus 
and above all on his patron Tiberius, he lavishes prai.se or 
flattery. The repetitions, redundancies, and slovenlinc.ss of 
expression which disfigure the work may be jiartly due to the 
haste with which (as the author frequently reminds us) it was 
written. Some blemishes of style, particularly the clumsy and 
involved structure of his sentences, may perhaps be ascribed to 
insufficient literary training. The inflated rhetoric, the strain- 
ing after effect by means of Inperbole, antithesis and epigram, 
mark the degenerate taste of the Silver Age, of which Paterculus 
is the earliest example. lie purposed to write a fuller history 
of the later period, which should include the civil war between 
Caesar and Pompey and the wars of Tiberius ; but there is no 
evidence that he carried out this intention. His chief authori- 
ties were Cato's Orif^ines, the Annales of Q. Hortensius, Pompeius 
Trogus, Cornelius Nepos and Livy. 

Velleius Paterculus was little* kno^\^l in antiquity. He seems to 
have been read by Lucan and imitated by Sulpicius Severus, but 
he is mentioned only by the scholiast on Lucan, and once by Priscian. 
'I'hc text of the work, preserved in a single badly written aud 
mutilated MS. (discovered by Beatus Rhenaiius in 1 5 1 5 in the abbey 
of Murbach in Alsace and now lost), is very corrupt. Edilio 
princeT)S, 1520; early editions by the great scholars Justus Lipsius, 
J. Grutcr, N. Ilcinsius, P. Burmanii; modern editions, Ruhnken 
and Frotscher {1^30-^yh J. C. OrelU (1835). F. Kritz (184X). niin. 
1848). F. Haase (1858), C. Halm (1876). R. Ellis (1808) (reviewed 
by W. Warde Fowler in Classical Review, May 1899) I on the sources 
see F. Burmeister, “ De Fontibus Vcllei Paterculi,’* in Berliner 
Studien fi^ classische Philolo^ie (1894). 3cv. English translation 
by J. S. Watson in Bohn’s Classical Library. 

VELLETRl (anc. Velitrae), a town and episcopal see of the 
province of Rome, Italy, at the south-east foot of the outer 
ring wall of the Alban crater, 26 m. S.E. of Rome by rail, 
1155 ft* above sea-levcL Pop, (1901) i 4>343 (town), 18,734 
(commune). It is the seat of the bishop of Ostia, and has a 
statue of Pope Clement VIII. Good wine is made in the fertile 
vineyards of the district, and there is a government experimental 
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smtion for viticulture. Vclktri is the junction of the Terra- 
cina line and a branch to Segni on the main line to Naples. 
Vellctri has a fine view of the VoI.scian mountains and over 
the Pomptine Marshes to the Circeian promontory. The town 
contains a few objects of intere.st ; at the highest point is tlie 
prominent municipal palace, conbiining a few ancient inscrip- 
tions, among them one relatit^g to a restoration of ilie amphi- 
theatre under Valentinian and Vulens. I’lie internal facade 
of the Palazzo Ginetti is finely decorated with stucco, and law 
a curious detached baroque staircase by Martino Lunghi the 
younger, which Burckhardt calls unique if only for the view 
to which its arched colonnades serve as a frame. The lofty 
campanile of S. Maria in Trivio, erected in 1353 in gratitude 
for the liberation of the city from a plague whicli devastated 
it in 134H, is in the style of contemporary brick cainpanili in 
Rome, but built mainly of black selcc, with white marble 
columns at the windows, 'fhe cathedral (the see of the titular 
bishop of Ostia) was reconstructed in 1660, but contains traces 
of the older structure. Of the ancient town nothing practically 
remains above ground ; .s(!anty traces of the city walls liave 
been excavated (and covered again) near the railway station, 
and the present walls arii entirely medieval. 

The ancient city of Vclitrae was Volsciun in Repuljliciui 
times, and it Is the only Volscian town of which an inscription 
in that language is pre.servecl (4th century b.c.). It mentions 
the two principal magistrates as medix. It was, however, a 
member of the Latin League in 499 B.c., so that in origin it 
may have been Latin and have fallen into Volscian hands 
later. It was important as commanding the apjiroach to the 
valley between the Alban and Volscian mountains. In 494 it 
was taken from thii Volscians and became a Roman colony. 
This was strengthened in 404, but in 393 Vclitrae regained 
its freedom and was Rome's strongest opponent ; it was only 
reduced in 338, when the freedom of Latium finally peri.shed. 
Us resistance was punished by the destruction of its walls and 
the banishniont of its town couiu;ilh»rs to Etruria, while their 
lands were handwl over to Roman colonists. We hear little 
or nothing of it subsequently except as the home of the gem 
Octavia, to which the Emj)eror Augustus belonged. The 
neighbourhood contains some remains of villas, but not pro- 
portionately very many ; there are more on the side towards 
Lanuviura (W.), The Via Appia passed considerably below the 
town (some 5 m. away), wiiicli was reacht^d by a branch road 
from it, diverging at the post station of Sublanuvio. During 
the whole of the middle ages it was subject to the papacy. 

(T. As.) 

VELLORE, a town of British India, in the North Arcot 
district of Madras, on the river Palar and the South Indian 
railway, 87 ra. W. of M.ulras city. Bop. (1901) 43,537. It 
has a strongly built fortress, which was famous in tlic wars 
of the Carnatic. It dates traditionally from the 13th century, 
but more probably only from the 17th. It is a fine cxamjile 
of Indian military architecture, and contains a temple adorned 
with admirable sculptures. In 1780 it withstood a siege fur 
two years by Hyder Ali. After the fall of Seringapatam (1799) 
Vellore was selected a.s the residence of the sons of "I’ippoo 
Sahib, and to their intrigues has been attributed the mutiny of 
the sepoys here in 1806. An American mission manages a high 
school, raised to the rank of a college in 1898 ; and the police 
trainmg school for the pre.sidcncy is also situated here. Vellore 
has a large grain trade, and flowers are cultivated in the vicinity. 

VELVET, a silken textile fabric having a short dcn.se piled 
surface. In all probability the art of velvet-weaving originated 
in the Far East ; and it is not till about the beginning of the 
14th century that we find any mention of the textile. The 
petniliar properties of velvet, the splendid yet softened depth 
of dye-colour it exhibited, at once marked it out as a fit material 
for ecclesiastical vestments, royal and state robes, and sump- 
tuous hangings ; and the most magnificent textures of medieval 
times were Italian velvets. These were in many ways most 
effectively treated for ornamentation, such as by varying the 
colour of the pile, by producing pile of different lengths (pile 
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upon pile, or double pile), and by brocading with plain silk, 
with uncut pile or with a ground of gold tissue, &c. The 
earliest sources of European artistic velvets were Lucca, Genoa, 
Florence and Venice, and Genoa continues to send out rich 
velvet textures. Somewhat later the art was taken up by 
Flemish weavers, and in the i6th century Bruges attained a re- 
putation for velvets not inferior to that of the great Italian cities. 

VELVETEEN, a cotton cloth made in imitation of velvet. 
The term is sometimes applied to a mixture of silk and cotton. 
Some velveteens are a kind of fustian, having a rib of velvet 
pile alternating with a plain depression. The velveteen trade 
varies a good deal with the fashions that control the production 
of velvet. Velveteens are commonly woven in sheeting looms, 
and manufacturers arc able to alternate the two kinds of goods 
according to the demand. 

VENAFRVM, an ancient town of ('ampania, Italy, close to 
the boundaries of both Latium adjcctum and Samnium, Its 
site is occupied by the modern Venafro, a village with 4716 
inhabitants (1901), on the railway from Isernia to Caianello, 
15 m. S.W. of the former, 658 ft. above sea-level. Ancient 
authors tell us but little about it, except that it was one of those 
towns governed by a prefect sent yearly from Kome, and that 
in the Social War it was taken by the allies by treachery. 
Augustus founded a colony there and provided for the con- 
struction of an aqueduct (cf. the long decree relating to it in 
Corp, Inscr, LaU x. No. 4842). It seems to have been a placx* of 
some importance. Its olive oil was the best in Italy, and Cato 
mentions its brickworks and iron manufactures. The original 
line of the Via Latina probably ran through Venafrum, making 
a d6tour, which the later road seems to have avoided (cf. Latina, 
Via). Rufrae was probably dependent on it. Roads also ran 
from Venafrum to Aesernia and to Telesia by way of Allifae. 
Of ancient remains hardly anything is left -some traces of an 
amphitheatre and fragments of polygonal walls only. (T. As.) 

VENDAGE, the name of a British freshwater fish of the genus 
CoregonuSf of which two other species arc indigenous in the 
fresh waters of the British Islands, the gwyniad and the pollan. 
The vendacc (C, vandesius) is restricted to some lochs in Dum- 
friesshire, Scotland ; it is, however, very similar to a .species 
(C. albula) which inhabits some of the large and deep lakes of 
northern Europe. From its general rcscmblaiuje to a dace the 
French name of the latter, vandoise, was transfcTrod to it at the 
period when French was the language of the court and aristo- 
cracy of Scotland. So great is the local celebrity of the fish that 
a story has been invented ascribing to Mary Queen of Scots the 
merit of having introduced it into the Lochmaben lochs. It is 
considered a great delicacy, and on favourable days when the 
shoals rise to the surface, near the edges of the loch, great 
numbers may be taken. It spawns in November. In length it 
scarcely exceeds 8 in. 

VENDEE, a maritime department of western France, formed 
in 1790 out of Bas-Poitou, and taking its name from an unim- 
portant tributary of the S6vre Niortaise. It is bounded by 
Loire-Inferieure and Maine-et-Loire on the N., by Deux-S^vres 
on the E., by Charente-lnferieure on the S. and by the Atlantic 
Ocean on the W. for 93 m. Pop. (1906) 442,777". Area, 2708 
sq. m. The islands of Yeu (area, 8^ sq. m.) and Noirmoutier 
(q»v.) are included. The S^vre Nantaise on the N.E. and the 
Sivre Niortaise on the S., besides other streams of minor im- 
portance, form natural boundaries. The department falls into 
three divisions— woodland (Bocage), plain (Cote) and marsh 
(Marais), 

The highest point (748 ft.) is situated in the woodland, which 
occupies the greater part of Venddc, on the water-parting between 
Uic Loire and the rivers of the coast. 'J'hi.s region, w^ch, geo- 
logically, is composed of granite, gneiss, mica-schist, schist and 
lias, abound^i ip 82 )rxngs, and is fresh and verdant ; the landscape 
is characterised by open fields surrounded by trees, which supplied 
nflimbushes indvMtlcats to the Vend^ans in the civil war at the end 
of the 18th ycniwy. The marshes, raised above the sea-lcvcl 
within historic tlMs 'four centuries ago), consist of hvo portions, 
the Breton marsh^ tlfe north and the Poitevin marsh in the south ; 
the latter extendi intpthe departments of Charente-lnferieure and 
Deux-Sdvres. The regon includes productive salt marshes and 


fertile cultivated areas artificially drained. Its area is constantly 
being increased by the alluvium of the rivers and the secular eleva- 
tion of the coast. The celebrated beds of sea-shells near St Michel 
cn THcrm - 2300 ft. long, 985 ft. broad and from 30 to 50 ft. deep 
— |Show to what extent the coast has risen. The plain of Vendet? 
lying between the Bocageand the Poitevin marsh is bare and treeless, 
but fertile, though poor in springs ; geologically it is composed of lias 
and oolite. The department is drained by the Sevre Nantaise 
(tributary of the Loire) and the Boulogne (a feeder of Lake Grandlieu 
in Loire-Inf^rieure), both draining into the basin of the Loire ; and 
by the Vie, the Lay (with the Yon), and the Sdvre Niortaise (with 
the Autisc and the Vendee), which flow into the Atlantic. The 
climate is thatof the Girondine region, mild and damp, the temperature 
rarely rising above 77® or falling below 18® F. ; 120 to 150 days of 
rain give an average annual rainfall of 25 in. I'he woodland is 
colder than the plain, and the marsh is damp and unhealthy. 

The department is agriculturally prosperous. Wheat is the 
most important crop, oats, potatoes, clover, lucerne and mangold - 
wurzels ranking next. Beans, flax and colza may also be mentioned. 
Wine is grown in the south of the department. The rearing of live 
stock flourishes in the Bocage and the marsh, the pastures of the 
latter nourishing fine oxen and horses, and sheep famous for the 
excellence of their mutton. Cider-apples, pears, peaches, jAums, 
cherries and walnuts are among the fruits grown. Coal is minecl 
in the south-east of the department (basin of Vouvant) and anti- 
mony is found ; limestone is (quarried. The spinning and weaving 
of wool, cotton and flax is earned on, and there are potteries, paper- 
mills, tan-yards, dye-works, manufactories of hats, boots and shoes, 
glass and lampblack, flour-mills, distilleries, oil-works, tile-works and 
shipbuilding yards. Sardines and tinned foods arc prepared. The 
.sardine fishery is active on I he coast and there arc extensive oyster- 
beds near .Sables-d'Olonnc. Corn, cattle, mules, fish, salt, wine, 
honey, wood, glass and manure are exported ; wine, wood, building 
material, coal, phosphates and petroleum are among the imports. 
Sables-d'Olonnc is the principal fishing and commercial port. 

Vend6e is served by the Ouest-I^tat railway and has 81 m. of 
navigable rivers and canals. 'I'he department forms the diocese 
of Lu^on, has its court (>{ appeal and educational centre at Poitiers, 
and is included in the district of the XI. Army Corps (headquarters 
at Nantes). There are three arrondissements (La Roche-sur-Yon, 
Fontcnay-lc-Comte and Sables-d'Olonne), 30 cantons, and 304 
communes. The princijial towns are La Itoche-sur-Yon, Lcs 
Sablcs-d 'Dionne, rtmtciiay-lc-Comte and Lu9on, which arc treated 
under separate headings. Other places of interest are Foussais, 
Nicul-sur-TAulise and Vouvant, with Romanesque churclies ; 
Pouzauges, which lias a stronghold of the 13th century ; Maillczais, 
with the ruins of its old cathedral ; Talmont and Tiflauges, both 
possessing ruined castles; and Le Bernard with noteworthy mega- 
lilhic remains. 

vendZe, wars of the, a counter-revolutionary insur- 
rection which took place during the French Revolution (q.v,), 
not only in Vendee proper but also in Lower Poitou, Anjou, 
Lower Maine and Brittany. The district was mainly inhabited 
by peasants ; it contained few important town.s, and the 
bourgeois were but a feeble minority. The ideas of the Revolu- 
tion were slow in penetrating to this ignorant peasant population, 
which had always been less civilized than the majority of 
Frenchmen, and in 1789 the events which roused enthusiasm 
throughout the rest of France left the Vendcans indifferent. 
Presently, too, signs of discontent appeared. The priests who 
had refused to submit to the Civil Constitution of the Clergy 
perambulated thc.se retired districts, and stigmatized the revolu- 
tionists as heretics. In 1791 two “ representatives on mission ” 
informed the Convention of the disquieting condition of Vendee, 
and this news was quickly followed by the exposure of a royalist 
plot organized by the marquis de la Rouerie. 

The signal for a widespread rising was the introduction of 
conscription acts for the recruiting of the depicted armies on 
the eastern frontiers. In February 1793 the Convention de- 
creed a levy on the whole of France, and on the eve of the 
ballot the Vendee, rather than comply with this requisition, 
broke out in insurrection. The Vendean peasant refused to 
join the republican army, not for want of fighting qualities or 
ardour, but because the army of the old regime was recruited 
from bad characters and broken men, and the peasant, ignorant 
of the great change that had followed the Revolution, thought 
that the barrack-room was no place for a good Christian. In 
I March 1793 the officer commanding at Cholet was killed, and 
I republicans were massacred at Machecoul and St Florent. 
Giving rein to their ancient antipathy, the revolted peasantry 
I attacked the towns, which were liberal in ideas and republican 
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in sympathies. The leaders of these first risings were men of 
humble birth, such as J. Cathelineau, a pedlar, J. N. Stofflct, 
a gamekeeper, and the barber Gaston. Cholet, Bressuire, 
Fontenay-le-Comte and Samur were surprised. The influence 
of the priests kept up the fanaticism of the peasants, and a 
great manifestation of religious feeling took place on Easter eve, 
but the republican soldiers taken prisoners were often maltreated 
and even tortured. 

These first successes of the Vend&ins coincided with grave 
republican reverses on the frontier— war with England, Holland 
and Spain, the defeat of Neerwinden and the defection of 
Dumouriez. The emigres then began to throw in their lot 
with the Vendeans. Royalist nobles like the marquis de 
Bonchamp, F. A. Charette dc la Contrie, Gigot d’Elbec, Henri 
dc la Rochejaquelein and the marquis dc Lescure placed 
themselves at the head of the peasants. Although several 
of these leaders were Voltairians, they held up Louis XVL, 
who had been executed in January 1703, as a martyr to 
Catholicism, and the Vendeans, who had hitherto styled them- 
selves the Christian Army, now adopted the name of the 
Catholic and Royal Army, 

The Convention took measures against the emigrh and the 
refractory priests. By a decree of the 19th of March 1793 
every person accused of taking part in the counter-revolutionary 
revolts, or of wearing the white cockade (the royalist emblem), 
was declared an outlaw. The prisoners were to be tried by 
military commissions, and the sole penalty was death with 
confiscation of property. The Convention also sent repre- 
sentatives on mission into Vendee to effect the purging of the 
municipalities, the reorganization of the national guards in 
the republican towns, and the active prosecution of the revolu- 
tionary propaganda. These measures proving insufficient, a 
decree was promulgated on the 30th of April 1793 for the 
despatch of regular troops; but, in spite of their failure to 
capture Nantes (where Cathelineau was mortally wounded), 
the successes of the Vend6ans continued. On the 31st of July, 
therefore, at Bar^re^s suggestion, it was decreed that the woods 
of the Vendee should be burnt, the harvest carried off to safe 
places in rear of the army, the cattle seized, the women and 
children concentrated in camps in the interior, and that every 
male from the age of sixteen in the neighbouring regions should 
be called upon to take arms. Further, on the ist of August, 
the troops that had formed the garrison of Mainz, which were 
unavailable against foreign enemies by the terms of their 
capitulation to the Austrians, were ordered to Vendee. 'The 
programme was carried out by the so-called infernal columns.*’ 

At the end of August 1793, the republicans had three armies 
in the Vendee — the army of Rochelle, the army of Brest and 
the Mayencais ; but their generals were either ciphers, like 
(!. P. H. Ronsin, or divided among themselves, like J. A, 
Rossignol and J. B. C. (!anclaux. They were uncertain whether 
to cut off the Venddans from the sea or to drive them westwards ; 
and moreover, their men were undisciplined. Although the 
peasants had to leave their chiefs and work on the land, the 
Vendeans still remained formidable opponents. They were 
equipped partly with arms .supplied by England, and partly 
with fowling-pieces, which at that period were superior to 
the small-arms used by the regular troops, and their intimate 
knowledge of the country gave them an immense advantage. 
They gathered and burst like a storm on their enemies, and, 
if repulsed, dispersed at the famous order, “ Egaillez-vous les 
gars,” to unite again some days later. 

The dissensions of the republican leaders and the demoralizing 
tactics of the Vendeans resulted in republican defeats at Chan- I 
tonnay, Torfou, Coron, St Lambert, Montaigu and St Fulgent. 
The Convention resolved to bring the war to an end before 
October, and placed the troops under the undivided command, 
first of Jean Lechelle and then of Louis Turreau, who had as 
subordinates such men as Marceau, Kl^ber and Westermann. 
On the 7th of October the various divisions concentrated at 
Bressuire, took Chatillon after two bloody engagements, and 
defeated the Vendeans at Cholet, Beaupr^au and La Trem- 


blaye. After this repulse, the royalists, under Stofflct and La 
Rochejaquelein, attempted to rouse the Cotentin and crossed 
the Loire. Beaten back at Granville, they tried to re-enter the 
Vendee, but were repulsed at Angers, they re-formed at Le 
Mans, where they wore defeated by Westermann, and the same 
officer definitively annihihitod the main body of the insurgents 
at Savenay (December 1793). 

Regular warfare was now at an end, although Turreau and 
his “infernal columns” still continued to scour the disaffected 
districts. After the 9th 'rhermidor attempts were made to 
pacify the country. The Convention issued conciliatorv 
proclamations, allowing the Vendiuins liberty of worship anil 
guaranteeing their property. General Hoche applied these 
measures with great success. He restored their cattle to the 
peasants who submitted, “let the priests have a few crowns ” 
and on the 20th of July 1795 annihilated an emigre expedition 
which had been equipped in England and had seized Fort 
Penthi^ivre and Quilieron. Treaties were concluded at La 
Jaunaie {Iu‘l)ruary 15, 1795) and at La Mabillaie, and were 
fairly well observed by the Vendeans ; and nothing remained 
but to cope with the feeble and scattered remnant of the Ven- 
deans still under arms, and with the Chouans (q.v.). On the 
30th of July 1796 the state of siege was raised in the western 
departments. 

During the Hundred Days there was a revival of the Vend^an 
war, the suppression of which occupied a large corps of Napoleon’s 
army, and in a measure weakened him in the northern theatre 
of war (see Waterloo Campaign). 

In 1832 again an abortive insurrection broke out in support 
of the Bourl)ons, at the instigation of the duchess of Berry ; 
the Vendean hero on this occasion was the baron de Charette. 

There are numerous articles on the VonrlAan insurrection of 1793 
in the lUvue du Bas-PoUou, Urvup historique de V Anjou, Hevue de 
liretasne, de Vendie et d’ Anjou, lievue historique de VOuest, Revue 
historique et archhlogique du Maine, and l.a Vendee historique. Sec 
also R. Bittard des Porlcs, ''.Bihliographie historique et critique des 
guerresde Vendee et de la Chouannerie " in th(‘ Revue du Has- Poitou 
(1903 seq.) ; C. L. ('hassiiL litudes sur la Vendix et la Chouannerie 
(La PrdLaration de la guerre — La Vendde patriotc — Les Pacifications 
de VOuest), Paris, 1892 scq., ii vols. (the best general work on the 
subject); C. Port. Les Origines de la Vendh 1888); C. 

Lcroux-Ccsbron, " Correspond ance des repr 6 H( 5 ntants cn mission 
a Tarmac dc Toucst (1794-9.5)” in the Nouvclle Revue retrospective 
(1898) ; Dlachrz, Bonchamps et V insurrection vendHnne (Paris, 
1902) ; P. Maulouchct, Le Conventionnel Philippeaux (Paris, 1901). 
On 1815 a modern work is Les Cent Jours en Vendee; le general 
Lamarque, by B. Lasserre (Paris, 1907) ; on I8^J2 see J.a Vendee, by 
Vicomle A. de Courson (1909). (K. A.^) 

VBNDfiMlAIRE (from Lat. vindemia, vintage), the name 
given during the French Revolution to the first month of the 
year in the Republican Qilenclar. Vendemiaire began on the 
22nd, 23rd or 24th of September, and ended on the 22nd, 23rd 
or 24th of October according to the year, and was the season 
of the vintage in the wine districts of northern France. Jn 
accordance with the suggestion of Fabrc d’Eglantinc, each 
of the days of the republican year was consecrated to some 
useful object. For instance, i Vendemiaire was the festival 
of the grape, to Vendemiaire of the vat, 13 Vendemiaire of the 
pumpkin, 15 Vend6miairc of the ass, 20 Vendemiaire of the 
wine-press, and 30 Vendemiaire of the cask. The most im- 
portant event in this month was the quelling of the royalist 
rising on 13 Vend6miaire year IV. (4th of October 1795), in 
which General Bonaparte (afterwards the emperor Napoleon) 
distinguished himself by his energy and skill in using artillery. 

Secj Haron K. dc Larcy, Le jj Vendemiaire (Paris, 1872). 

VENDETTA (Ital. from Lat. vindicta, revenge, vindicarcj to 
defend oneself), the term applied to the custom of the family 
feud, by which the nearest kinsman of a murdered man was 
obliged to take up the quarrel and avenge his death. From 
being an obligation upon the nearest, it grew to be an obligation 
on all the relatives, involving families in bitter private wars 
among themselves. It is a development of that stage in civiliza- 
tion common to all primitive communities, when the injury done 
was held to be more than personal, a wrong done to the whole^^wf. 
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The term originated in (brsica, where the vendetta has long 
played an important part in the social life. If the murderer 
could not be found, his family were liable to fall victims to the 
vendetta. The feud was sometimes complicated by the ven~ 
delta transversede, when each of two branches of a family had a 
murder to revenge on the other. In (Corsica it was regarded as 
the most sacred family duty. Mediators (parolanti) sometimes 
intervened successfully to end the feuds, and extort an oath to 
forgo vengeance. The custom still survives in Corsica in its 
complete form, and partially in Sardinia, Sicily, Montenegro, 
Afghanistan, among the Mainotes of Greece, the Albanians, 
Druses and Bedouins. 

VEND6mE, LOUIS JOSEPH^ Due de (1654-7712), marshal 
of France, was the son of Louis, 2nd duke of Vendome, and the 
great-grandson of Henry TV. and Gabrielle d’Estrees. Entering 
the army at the age of eighteen he soon distinguished himself 
by his vigour and p<Tsonal courage in the Dutch wars, and 
by 7688 he had risen to the rank of lieutenant-general. In the 
war of the Grand Alliance he rendered conspicuous services under 
Luxemburg at Steinkirk and under Catinat at Marsaglia, and in 
1695 he was placed in command of the arm}' operating in Cata- 
lonia where he took Barcelona. Soon afterwards he received 
the marshalate. In 1 702 , after the first unsuccessful campaign of 
Catinal and Villeroi. lie was pla(?cd in command of the Franco- 
Spanish army in Italy (see Spanish Succession War). During 
three ciimpaigns in that country he proved himself a worthy 
antagoni.st to Prince Eugene, whom at last he defeated at 
Cassano by his magnificent courage and command over his 
troops, converting the defeat that his indolent brother, the Grand 
Prior, had incurred into a glorious success. Next year, after 
holding his own as before, he was sent to Flanders to repair the 
disaster of Ramillies with the result that his successors Marsin 
and Philip of Orleans were totally defeated, while in the new 
sphere Vendome was merely the mentor of the pious and un- 
enterprising duke of Burgundy, and was unable to prevent the 
defeat of Oudenarde. He therefore retired in disgust to his 
estates, but it was not long before he was summoned to take 
command of the army of Philip in Spain, and there he won his 
last victories, crowning his work with thti luittle of Villaviciosa. 
Before the end of the war he died .suddenly at Vinaros on the 
nth of June 1712. Vendome was one of the most remarkable 
soldiers in the history of the French army, and second only to 
Villar.s amongst the generals of France of the i8th century, lie 
had, besides the skill and the fertile imagination of the true 
army leader, the brilliant courage of a soldier. But the real 
secret of his uniform success was his extraordinary influence 
over his men, 

VENDOME, a town of north-central France, capital of an 
arrondissement in the department of Loir-ct-Cher, 22 m. N.W. 
of Blois by rail. Pop. (1906) town, 7381 ; commune, 9804. 
Vendome is situated on llie Loir, which here divides into nume- 
rous arms intersecting the town. On the south it is overlooked 
by an eminence on which stand ruins of the castle of the counts 
of Vendome, dating in part to the nth century. The abbey- 
church of the Trinity (12th to J5th century) has a fine fafade in 
the florid Gothic style. The belfry, surmounted by a stone 
steeple, stands isolated in front of the church ; it belongs to the 
middle of the 12th century, and is one of the finest examples of 
Transition architecture. Abbey buildings of various periods 
lie round the church. The churdi of La Madeleine (i 5th century) 
is surmounted by a stone spire, an indifferent imitation of that of 
the abbey. The fine tower of St Martin (ifith century) is all 
that remains of the church of that name. The town hall occu- 
pies the old gate of St George ; its river front is composed of 
two large crenelated and machicolated towers, connected by a 
pavilion. The ancient hospital of St Jacques afterwards became 
a college of the Oratorians, and now serves as a lyc^e for boys ; 
the charming chapel, dating from the 15th century, in the most 
florid Gothic style, is preserved. The town has a well-known 
archaeological and scientific society, and possesses a library 
with more than three hundred MSS., and a museum, mostly 
archaeological, in front of which stands a statue of the poet 


Ronsard. There is also a statue of Marshal Rochambeau, bom 
at Vendome in 1725. There are some interesting houses of the 
15th and i6th centuries. Venddme has a sub-prefecture and a 
tribunal of first instance. The river supplies motive power to 
flour-mills, and the town manufactures gloves, paper and carved 
mouldings, and carries on tanning and nursery-gardening to- 
gether with trade in butter and cheese. 

Vendome (Vindocinum) appears originally to have been a 
Gallic oppidum, replaced later by a feudal castle, around which 
the modern town arose. Christianity was introduced by St 
Bienheure in the 5th century, and the important abbey of the 
Trinity (which claimed to possess a tear shed by Christ at the 
tomb of Lazarus) was founded about 1030. When the reign of 
the C>apetian dynasty began, Vendome was the chief town of a 
countship belonging to Bouchard, called “ the Venerable,” who 
died in the monastery of Saint-Maur-des-Fosses in 1007. The 
succession passed by various marriages to the houses of Nevers, 
Prcuilly and Montoire. Bouchard VII., count of Vendome and 
Castres (d. c, 1374), left as his heiress his sister Catherine, thi* 
wife of John of Bourbon, count of la Marche. The countship of 
Vendome was raised to the rank of a duchy and a peerage 
of France for Charles of Bourbon (1515); his son Anthony 
of Bourbon, king of Navarre, was the father of Henry IV., who 
gave the duchy of Vendome in 1598 to his natural son Caesar 
(1594-1665). Caesar, duke of Vendome, took part in the disturb- 
ances which went on in France under the government of Richelieu 
and of Mazarin, and had as his sons Louis, duke of Vendome 
(1612-1669), married a niece of Mazarin, and Francis, duke 
of Beaufort. The last of the family in the male line (1645-1712) 
was Louis XIV.^s famous general, Louis Joseph, duke of 
Vendome The title of duke of Vendome is now borne by 

Prince Emmanuel of Orleans, son of the duke of Alcngon. 

Sec J. de P6tigny, Histoire arMologigue du VenUdmois (zncl cd., 
1882). 

VENEER, a thin layer of wood, ivory, pearl or other material 
of high decorative value fixed to a poorer surface by glue or 
other adhesive to improve its appearance. Wood veneers are 
exceedingly common : only the best woods are used and the 
layer may be as thin as paper— a circumstance due to improve- 
ments in the machinery for cutting the logs, I’he surface to 
which the veneer is to be attached is prepared pcrfcctl}^ smooth, 
a film of glue applied, and then the veneer laid on. It is now 
ironed perfectly flat, all superfluous glue being pressed out, and 
then allowed to dry in a press. The surface is now ready for 
polishing. 

VENER [Hefner or I dnifr ; often wTilten, with the addition of 
the definite artide, yenem], the largest lake in Sweden and the 
third largest in Europe. It has an area of 2149 sq. m. ; a 
maximum length of 87 m. ; an extreme breadth of 44 m. ; a 
maximum depth of 292 ft., and an altitude above sca-lcvel of 
144 ft,, though the .surface sometimes rises us much as 10 ft. or 
more, for the lake is tlie recipient of the waters of numerous 
streams, the largest being the Klar, which drains the forests of 
Verniland and Kopparberg to the north. It is drained by the 
Gdta river southward to the Cattegat. It is divided into two 
basins by two peninsulas and a group of islands, the western 
half being known as Lake Dalbo. The northern shores are high, 
rocky and in part wooded, the southern open and low, thougli 
isolated hills occur, such as the Kinnekulle (988 ft.), an abrupt 
liill exhibiting a remarkable series of geological strata* Several 
islands fringe this shore ; of these Lecko has a fine medieval 
castle. This lake and Lake Vetter contain degenerate species of 
marine fauna, left after the retreat of the sea in which both were 
formerly included* 

By means of the Dalsland Canal from Kopmannabro, midway 
on the west shore of Dalbo, the lake, which is tlie scene of a bipy 
traffic in timber, iron and agricultural produce, has communication 
with Fredrikshald in Norway ; and it is traversed from Venershorg 
on the south to Sjdtorp on the east by the Gdta (g,P,) Canal route. 
The principal lake-ports are — on the north Karlstad (g.v.) and 
Kristinehamn, with iron-works and tobacco factory ; on the cast 
Mariestad, chief town of tlie district of Skaraborg, taking its name 
from the queen of Charles IX. (1599-161 1) ; on the south Lidkdping, 
near the Kinnekulle, and Venersborg at the outflow of the Mta, 
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with its old bridi^e and canal of the 17th century, a museum, and 
iron foundries, tanneries and match and paper factories. 

VENERABLE (Lat. venerahiliSy worthy of reverence, venerariy 
to reverence, to worship, allied to Venus, love : the Indo-Cierm. 
root is wen-y to desire, whence Eng. “ win,” properly to struggle 
for, hence to gain), worthy of honour, respect and rexerence. 
especially a te m applied to dignified or honourable age, ^ It is 
specifically used as a title of address given to archdeacons in the 
Anglican Church. It was naturally a term of respectful addn*ss 
from early times ; thus St Augustine {Episi. 76, 88, i^i)) citexs 
it of bishops, and Philip I. of Fran('e was styled venerabilis and 
venerandus (see Du Cange, Gloss, s.v. V enerahilitas). In the 
Roman Church the granting of the title ” venerable ” is the first 
step in the long process of the canonization of saints (see 
Canonization). 

VENEREAL DISEASES (from 'Wencry,” i,e, the pursuit of 
Venus, the goddess of love), a general term for the diseases 
resulting from impure sexual intercourse. 'Phree distinct 
affections arc included under this term — gonorrhoea, local con- 
tagious ulcers, known as cliancrcs, and syphilis. At one lime 
these were regarded as different forms of the same disease. , 
They are, however, three distinct disease's, due to separate i 
causes, and have nothing in common except their habitat. 
The cause in each case is a definite sp(‘cific virus, a micro- 
organism. In the case of gonorrhoea the x'irus attacks the 
mucous membranes, especially that of the urethra, the vagina 
and the uterus. Chancres attack tlie mucous membranes and 
the skin. In syphilis the whole system comes under the influ- 
ence of the poison. 

Though these three affections are generally acquired as the 
result of impure sexual intercourse, there are oilier methods 
of contagion, as, for example, wlien the accoucheur is poisoned 
whilst delivering a sypliilitic woman, the surgeon when operat- 
ing on a syphilitic patient, the wet-nurse wlio is suckling a 
syphilitic infant, and .so on. An individual may be attacked 
by any one or any two of the three, or by all at the same time, 
as the result of one and the same connexion. But they do 
not show themselves at the same time. In other words, they 
have different stages of incubation. In gonorrhoea the disease 
appears very rapidly. So also in the case of the soft chancres, 
the first symptoms commencing as a rule three or four days 
after inoculation. It is different, however, witli syphilis, the 
criod of incubation being twenty-eight days, though it may 
e much longer. The length of the period of incubation, there- 
fore, is of great diagnostic help in the case of syphilis. 

For many years the term “ venereal disease ” was used very 
loosely, though the writers before the year 1786 had a tolerably 
clear idea tkiL three distinct diseases were included under the 
term : the lues venerea, now tmlled .syphilis, gonorrhoea, and 
a condition leading to bubo and associated with a multiple 
chancre which is known at the present day a.s “ soft sores.” 
John Hunter, as the result of an unfortunate experiment, 
taught that there was but a single venereal poison which mani- 
fested itself in different ways. It took the French school many 
years of hard work to show that the poison of syphilis was 
distinct from that producing a soft sore, and that the virus 
of a soft sore was incapable, when pure, of causing gonorrhoea. 

The evidence brought forward by Ricord, by Lanccreaux 
and by Fournier was convincing. It has been confirmed by 
bacteriology, and it has happened by a remarkable coincidence 
that the truth of the French teaching about syphilis was first 
established on the firm basis of experiment in France itself, 
when Professor Metchnikoff at the Institut Pasteur in Paris 
gave in his adherence to Schaudinn’s work, which showed that 
the Spifochaeta pallida germ was the cause of the disease. 

A. Gonorrhoea, 

Gonorrhoea is a specific inflammation of the mucous membrane 
of the urethra and other passages, by the reception into it of 
germs known as diplococci (StirXdos, double ; kUnon, berry— the 
germs being double, like the halves of a walnut). After the illus- 
trious discoverer, the germ is often spoken of as the gcmaC(Kcu.s of 
Neisscr. Gonorrhoea is apt to be a very serious disease, and it 
sometimes ends fatally. 


The genus find entrance during coitus and multiply nt etionnoiis 
rate, spreading to all the glamls and crevices of the iiiembraue. 
and setting free in their development a toxin wliich causes great 
irritation of the passage with inflatnmation nnd swelling. They 
remain quietly incubating for three or four days, or even longer ; 
then acute inflammation comes on, with profuse discharge of thick 
yellow matter, with ranch scahling during micturition, and there 
may be so much local pain that it is dillicult tor the ]>erson to move 
about. Microsco]>ic examination of the discharge shows abundant 
]His corpuscles and epithelial cells from the membrane, together 
with swarms of diplococci (gonococci). 

The inflammatory i^rocess may (‘xtend htick wards and give rise 
to acute prostatitis (see J'uostate CiLANo), with retention of urine; 
to the iluct of the testes and give rise to acute epididymitis 
(swollen testicle) ; and to the bladder, causing acute cystitis. It 
may also cause local al>sccs.scs, or, by irritation, set u]> croj^s of warts. 

The treatment of acute gonorrhoea is best carried out if the 
patient can li<’ ui» for a while, lie must avoid all lerimmled drinks 
and rich foods, and sexual and otlier excitement, ami he should 
drink freely of such things as biirley-w'ater, in ortler to dilute, and 
I'.'ssen the irritation of, the urine. Hot baths are comforting. 
Laxatives should be freely given. 'I'he urethra shouhl be frequently 
w'ashed out with a warm solution of ])eriuangiiniite of potash, a 
I grain to the pint, and, later, a w'cak solution of one of the zinc or 
silver salts may be used as an injection. 

('apsides of copaiba or oil ol sandulwooil, and a paste of cubebs 
pep])er, have a beneticial influence, and, later, if tlie man is de- 
pressed, <|uiiiineaml iron w’ill be found iisclul. 

In ten days or a fortnight the inflammation gradually subsides, 
a thin w'atory discharge remaining which is known as g/cef. But 
iiiasmucli as tliis discharge contains gonococci it may, tliough scarce 
noticeable, set up acute specifle inflammation in the o])pOHilti sex. 

In the case of tlie female the inllamniation is apt to extend to the 
iitonis and along the Fallopian lubes, piThaps to give rise to an 
abscess in the tiibcj (salj)ingitis) w'hicli, bursling, may cause fatiil 
peritonitis. 

A lingering gleet may he <liie to the presence of a definite ulcera- 
tion in the urethra, as shown by examination with a slender tube 
illuminated by electricity — the ehtloscope, 'I'he ulcer having been 
induced to h(‘al by the application of a nitrate of silver lotion, all 
discharge.s cease, ('lironic inflammation is n(‘.ct*ssarily associated 
with the formation of interstitial fibrous tissue, and the contraction 
of this new formation causes narrowing of the urethra, or stricture. 
Tims gleet and stricture are often associated, and the occasional 
passage of a large bougie may suffice to cure both, Often, however, 
a stricture of the urethra proves reliellious in the extreme, and 
leads to diseases of the l»ladiler and kidneys whicli may prove fatal. 

One of the most important ])oint.s in the management of a case 
of gonorrhoea is to prevent all risk of the septic discharge condng 
into contact with the eye. It .sometimes hap)>ens tlial tlie jiaticnt 
inadvertently introduces the germs into his own eye by his finger, 
or that his eye, or the eye of some member of the household, b(*comes 
inoculated by the use of an infected towel. If this happen, prompt 
and energetic measures must be taken to save the eyij. 

If so be tlial at the time of delivery a woman be the subject ol 
gonorrhoea, there is great ])robability of the ryes of the infant being 
alictctecl. The symptoms app<*ar on the third day after birth, and 
the disease may end in complete blindness. The name of tln^ 
disease is ophthalmia nconalorttfn (see Hijnonjcss). 

By the term "onorrhoeal rhf'umaium it is imjilied that the gonococci 
have been carried l)y the Iduod stream to one or more joints in 
which an acute inflammation has been set up. It is apt to occur in 
the third week of the di.sease, and it may end in jiermanent Htifluess 
of the joints or in abscess. 

In rare cases the germs find their way to tin* pleura or pericardium, 
setting up an inflammation which may even end fat ally. 

For a man to marry whilst there is the sliglitest risk of his still 
being the subject of gonorrhoea would be to subject his wife to the 
probability of infection, ending with chronic inflammation of the 
womb or of septic peritonitis. Yet it is often extremely difficult 
to say when a man is cured, Tl)at there is no longer any discliarge 
does not suflice to show that he has cea.se(l to be infective. Notlung 
less than repeated examinations of the urethral mucus by thi^ 
microscope, ending in a negative result, should be accepted us 
evidence of the cure being complete. And these examinations 
should be made after he has returned to his former ways of eating, 
drinking and working. 

B. Local Contaffinus Vlrrrs. 

Chancroid, soft chancre or so/t sore is .so named in contradistinction 
to the Hunterian son* of syphilitic infection, the one charactcristic 
of which i.s its hardiKsss. The soft chancre is a contagious ulcer of 
tfie genitals, due to the inoculation of a di.stinct form of micro- 
organism, the bacillus of Pucrey ; and, provided that the specific 
germ of syphilis is not inoculated at the same time, the chancre 
is not followed by constitutional affection. In other words, the 
disease is purely local, and if some of the discharge of one of the.se 
ulcers is inoculated on another part of the body of the individual 
a sore of an exactly similar nature appears. This reproduction of 
the sore can be done over and over again on the same individual. 
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always with the same result* But in the case of the Hunterian 
sore, inoculation of the individual from the primary sore gives no 
result, because, as explained below, the constitutional disease has 
rendered the individual proof against further infection. The soft 
sore is often multiple. It makes its appearance about three days 
after the exposure, and as it increases in size free suppuration takes 
place. It is often of about the size of a silver threepence. Its base 
remains soft. In individuals broken down in health, the ulceration 
is a]>t to extend with great rapidity, and is then spoken of as 
pha^edaonic* 

Just as an individual may contract syphilis and gonorrhoea at 
the same connexion, so also he may be inoculated simultaneously 
with the bacilli of the soft chancre and the spirochaete of syphilis. 
In this case the soft chancres may make their appearance, as usual, 
within the first three or four days, but though passing through the 
customary stages they may refuse quite to heal, or, having healed, 
they may become indurated in the second month, constitutional 
symptoms following in due course. 

The virulence of soft sores being due to the presence of harmful 
germs, the surface of the sores should be touched with pure carbolic 
acid, which has the eilect of destroying the germs and converting 
the sores into healthy ulcers. Or the chancres may be treated by 
the application of lint soaked in weak carbolic lotion. If the sore 
happens to be under a tight prepuce, and the germs are of great 
activity — as is apt to happen in such a case — ulceration may extend 
with extreme rapidity. It is advisable, therefore, to remove or to 
lay open the prepuce, in order that the sores may be effectively 
dealt with. 

Bubo , — The bacilli from the soft sore arc apt to find their way 
into the lymphatic vessels, and so to reach the glands in the groin, 
when they set up destructive infiamination. Under the influence of 
rest the inflammation may subside, but if it continues and suppura- 
tion threatens, the gland had better be laid open and scraped out. 
If a speck of the contents of the abscess be inoculated on to the skin, 
a soft chancre is again produced. 

C. Syphilis, 

Tlie cause of syphilis, whether inherited or acquired, is the 
resence in the blood and tissues of the same organism, which can 
e demonstrated in the various .secondary lesions, in the blood 
and in the internal organs. The name of the germ is Spirochaeia 
pallida ; ‘ it is a protozoon of spiral form, from 4 to 20 fi in length 
and i in diameter, with a flagellum at either extremity. It 
possesses motility of three kinds— a lashing, a corkscrew and a 
to-and-fro movement. It stains pale pink with Giemsa’s fluid. 
At the time of writing (1910) it has not been found practicable to 
make an artificial cultivation of the spirochaete. But it may 
generally be found in primary and secondary syj)hilitic lesions by 
the aid of a iV*”* oil-immersion lens — and abundant j>atience. The 
pale, spiral, hair-like germ is also found in children who inherit 
syphilis. Inoculations of the spirochaete in monkeys have pro- 
duced the characteristic primary (Hunterian) sores, which have 
proved infective to other monkeys. And in the reproduced primary 
sores, as also in the secondary lesions following them, the same 
specific micro-organism has been demonstrated. 

Syphilis is an infective fever, and its life-history may well be 
compared with that of vaccinia. A child is vaccinated on the arm 
with vaccine lymph — for two or three days nothing is observed ; 
but on the fourth day redness appears, and by the eighth day a 
characteristic vaccine vesicle is formed, which bursts and sets ^^ee 
a discharge which dries into a scab. If on the eighth day the clear 
lymph in the vesicle is introduced at another point in the child’s 
skin, no characteristic local cdfect follows. The system is pro- 
tected ” by the previous inoculation r this protection will last for 
some years, and perhap.s for life. There is, then, exposure to a 
poison ; its introduction locally ; a period of incubation ; a charac- 
teristic appearance at the seat of inoculation ; a change in the 
constitution of the individual, and protection for a variable period. 
So with syphilis. 1 'he syt)hilitic poison is introduced at the seat 
of an abrasion either on tlic genital organ.s or on some other part 
of the surface of the body. The poison lies quiescent for a variable 
eriod. U'he average period is four weeks. A cartilaginous, 
utton-like hardness appears at the seat of inoculation. If this 
is irritated in any way, an ulceration takes place ; but ulceration is 
an accident, not an essential. From the primary seat the system 
becomes infected. The virus, passing along the lymphatic vessels, 
attacks the nearest chain of lymphatic glands. If the original sore 
is in the genital organs, the glands in the groin arc first attacked ; 
if in the hand, the glands of the elbow or armpit; if on the lip, 
the glands below the jaw. The affected glands arc indurated and 
painless ; they may become inflamed, lust as the primary lesion 
may, but the inflammation is an acciclent, not an essential. In 
due course the poison may affect the whole glandular sy.stem. The 
body generally is so altered that various skin eruptions, often 
symmetrical, break out. Any irritation of the mucous membrane 
is followed by superficial ulcerations, and in the later stages of the 

^ From xoklTrjt longhair, on account of the waving, hair-like appear- 
ance of the germ. 


disease skin-eruptions, scaly, pimply, pustular or tuberculous in 
type, appear. These eruptions do not itch. The individual is as a 
general rule protected against a second attack of syphilis, although 
there have been rare cases recorded in which individuals have 
been attacked a second time. In weakly people, in severe cases, 
or in cases that have not been properly treated by the surgeon, 
syphilitic depo.sits termed gummata are formed, which are very 
apt to break down and give rise to deep ulceration.s. Gummata 
may attack any part; the skin, muscles, Jivc^r and brain are the 
favourite sites. 

Jt by no means follows that because the infecting sore in small, 
unimportant or quickly healed, the attack, of which the sore is 
the first {primary) .symptom, will be mild. The most serious train 
of symptoms may follow the healing of a primary sore which has 
been so unimportant as scarcely to have attracted the attention 
of the individual, or actually to have escaped notice. Indeed, it 
not infrequently happens that the most serious forms of secondary 
or tertiary symptoms succeed a sore which was regarded as of such 
trivial nature that the individual declined to submit himself to 
treatment, or quickly withdrew himself from it to enter a fool’s 
paradise. The advisability of ceasing from treatment should 
always be determined by the surgeon, never by the patient ; 
mercurial treatment must be continued long after the disappear- 
ance of the secondary eruptions. It is the disease wliich the surgeon 
has to cure, not the symptoms. The patient is apt to think only of 
the .symptoms. 

** Is the disease curable ? " This is the question constantly put 
by the patient on his coming for treatment. The answer is : " Yes : 
beyond doubt.” But the individual must be made to understano 
the necessity of his submitting himself trustfully and patiently to 
a prolonged course of treatment. A second question is as to whether, 
in the course of the dist?asc, his hair will fall out, his body will be 
covered with sores and his face with blotches, and if his bones will 
be attacked . Here, again , the answer will be that prompt .submi.ssion 
to treatment will render all such calamities extremely improbable. 
Another question often put is as to whether the disease is con- 
tagious or infectious. Ooviously, if a man has a primary sore or 
a secondary eruption upon the hp or tongue he should use his own 
glass, cup or .spoon, and should refrain from kissing any one. If 
due care thus be taken no danger is likely to ensue. 

The diapiosis of .syphilis is often diflicult. 'I'he first appearance 
of the sore about four weeks after exposure to the risk of infection, 
its hardness, the indolent enlargement of the associated lymphatic 
glands, and the occurrence of rash or of sore throat, arc all helpful. 
.But when the primary sore occurs on the finger, the face or, indeed, 
in any extra-genital region, it is apt to be lacking in the usual 
characteristics, and so the diagnosis may for a while be missed. In 
the case of doubt, the blood of the patient should be submitted to 
the delicate test known as the Wassermann reaction. 

The General Treatment of Syphilis . — It is impracticable to lay down 
a hard and fast line for the treatment of the disease, for no two 
individuals arc exactly alike, neither docs the disease follow a strict 
path in all cases. But exptTiencc has amply shown that in the 
early stages of the disease, mercury, at least for the present, is the 
only drug on which reliance can he placed. Guaiacum was at one 
time tixtensively used, and somehow or another sarsaparilla acquired 
a bubble reputation; but the practical surgeon of to-day ignores 
these drugs in the treatment of syphilis. Still, mercury must be 
prescribed with great judgment, h'or a man worn out by alcoholic 
or other excesses, or with health broken down by tuberculosis or 
other exhausting disease, mercury must be given with great caution. 
In times past, its reckless administration until profuse salivation 
was set up, or until the teeth fell out and the very jawbones became 
(livseased, deservedly brought the mercurial treatment into disrepute. 
“ Better the disease than the remedy,” said public opinion, and 
not without reason. But this miscarriage of treatment is absolutely 
a thing of the i)ast. Before placing a patient under mercurial 
treatment it ought to be seen that there is no unwholesome 
condition of his gums, and that hi.s teeth are put in a satisfactory 
state ; unless this is done, the administration of small doses of mercury 
may have the effect of producing ssUivation, and, in consequence, 
a temporary cessation of the tr^tment. In any case the gums 
must be watched, and the treatment stopped if tenderness occurs. 

There arc several ways of giving mercury: (a) by the mouth; 
(b) by rubbing a mercurial ointment into the skin ; {c) by injec- 
tion into the muscles ; (d) by inhalation of mercurial vapour. In- 
unction is especially suited for those whom mercury given by the 
mouth causes diarrhoea or other disturbance ; in a private house, 
however, it is found '* dirty ” and objectionable. 

The fumigation treatment is carried out by seating the naked man 
on a canc bottomed chair and covering him over with a blanket ; 
calomel being volatilized, its fumes are carried under the blanket 
along with steam. 

Treatment by intra muscular injections is increasing in popularity, 
but in carrying it out, great care must be taken that no septic germs 
are introduced. The preparation of mercury is given in solution 
or mixed with oil, and is usually injected about once a week into the 
muscles of the buttock or loin. The ” grey oil,” which is much 
used for injections, consists of finely divided metallic mercury in 
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some fluid fat. Calomel is also used suspended in olive oil. After 
a few months of weekly injections there should be some weeks of 
rest from treatment. 

Rut the most usual, and. perhaps, the most satisfactory method 
of administering mercury is by the mouth, in the form of pills or 
mixtures. The pills generally contain metallic mercury finely 
divided, as in “ blue pill ” and as in i)ills made of “ grey powder,'* 
or as calomel, or some other salt of mercury, such as the bichloride 
or tannate. The preparation given in a mixture is usually a solu- 
tion of perchloride of mercury. 

Whilst the individual is undergoing mercurial treatment his diet 
must be regulated. Plain meat, roast and boiled, and vegetables 
which cannot cause indigestion or diarrhoea, will form his chief 
food. Spirits and licpieurs should be absolutely forbidden, hut a 
glass or two of wholesome wine or beer may occasionally be allowed. 
If there is any secondary eruption of the tongue, mouth or throat, 
smoking must be forbidden. Tlie dress must be warm, and there 
should be no exposure to extremes of cold or heat, nor should 
excessive work or amusement be undertalten. Briefly, it may hi* 
said that the subject of syphilis should live low and think high. 
It has been .said by an English physician who delighted in qngrams, 
“Syphilis once, syphilis ever*'; hut this is not true. If tlie in- 
dividual places himself unreservedly and continuously under the 
treatment of a Irustw’orthy practitioner, he may confidently look 
forward to a cure ; and, if so be that he is eventually married, may 
depend upon his children showing no sign of his unfortunate infection. 

Unlike whoo]3iiig-cough, smallpox or pleurisy, sypliilis is not a 
disease which, left untreated, cures itself in the course of time. 
Syphilis is a disease which peculiarly calls for treatment, and that 
treatment, to be effectual, must be prolonged. To promote the 
healing of an ulcer, or to get rid of a cutaneous eruption, the result 
of syphilis, is not to treat syphilis. It is merely to free the patient 
of a symptom of the disease. To cure syphilis — and the disease is 
curable — the treatment must be patient and prolonged. And it 
must be for the surgeon to say to the individual that he may con- 
sider himself as cured, not for the jiatient to take upon himself 
the assumption that, because no secondary or tertiary symjitoms 
have been seen for a certain number of months, he is cured. 

In the midst of the uncertainties which surrouml the subject of 
syphilis, the oucstion sometimes arises as to whether the treatment 
by mercury, lor instance, is of the importance which is ascribed to 
it. Two instances may be given in proof of its undoubtt'd value. 
First, a woman who has been infected and never jiroperly treated, 
becomes })regnant, and though, perhaps, showing signs of gootl 
health in every otlier respect, has a miscarriage ; pregnancy and 
mi.scarriage follow each other at short intervals, four, six or eight 
times, 'rhen, at last, she is put upon mercurial treatment, and, 
going to her full time, bears a licalthy infant. Second, an infected 
but healthy-looking woman, who has not been properly treated, 
produces a child w’ho, in the course of a few weeks, becomes shrivelled 
and wan. His food docs him no good, and daily he becomes more 
miserable. At last some inerciiria .1 ointment is spread upon his 
“ lunder,*' and he <|iiickly beconu's healthy and happy, and, in 
due course, if the treat nient is ptn-severed in, is entirely cured. 

When should the Treatment of Syphilis be The an.swer to 

this important cjuestion is : “ As soon as the disease is diagnosed." 
As soon as it is seen that the primary .sore is liard, and that the 
glands in anatomical association with it are swollen, mercury should 
be administered. It may not prevent the outbreak of the .secondary 
symptoms, but it may greatly modify them. But if a surgeon is 
ill doubt as to whether a .sore is truly an infecting one, he should 
wait before condemning the individual as syphilitic, and jflacing 
him under the necessity of submitting himself to perhaps a two years’ 
treatment, which, after all, may not have been necessary. Time 
would quickly cltiar up doubt. 

Abortive Treatment . — When it is remembered that the germs of 
syphilis have been incubating at the scat of inoculation for a month, 
more or less, before the primary sore or chancre makes its appearance, 
it may be taken for granted that the removal of the sore by wide 
dissection, or its destruction by cautery, will not prevent the 
occurrence of secondary symptoms. For during those w'e*eks (he 
germs were finding their way into the lymphatics and the blood 
vessels and w^ere producing a general infection. 

W^hen the disease has undergone a sufficient treatment by 
mercury, or when a patient presents himself with lesions which I 
denote the fact that the disease has passed into the tertiary stage, a 
solution of iodide of potassium is given in combination with that of 
perchloride of mercury, or the iodide is given by itself. In these 
conditions the effect of the potassium salt is often most remarkable. 
It is a drug of the greatest value, and, recognized as such, is apt to 
be found an imjiortant ingredient in popular " blood mixtures.” 
If given, however, in doses larger than can be borne by the patient, 
its poisonous effects arc manifested by a metallic taste, by 
watering of the eyes and by the breaking out on the back and 
shoulders of scattered pimples. 

Thus, mercury in some form is the recognized and proper treatment 
for syphilis in the secondary stage, and iodide of potassium in the 
tertiaiy. And, for as much as one cannot say where the secondary 
stage ends and the tertiary begins, it is a common practice to com- 


bine the mercuric with the potash salt in the treatment of certain 
phases of the disease. 

In 1910 attention was hopefully directed towwds Profes.sor 
Ehrlich’s treatment of syphilis by a complex preparation of arsenic, 
conveniently spoken of as "Oob.’' 

Ciummata.— The most characteristic form of the generalized 
syphilitic infection, w'hich may not manifest itself for .several years 
after the reception of the virus, is a new growth in various organs 
— the liver, testes or brain, tlie niuscles (tongue and jaw-mu.sclcs 
especially), the periosteum, the skin and tlie lungs. The deposits 
art? calletl guiiiinata from the tenacious appearance ol the fre.sli-cut 
surface and of the discharge oozing from it. The structure consists 
of small rouiiil cells among liiin libres ; it closely rt?sembies granula- 
tion-tissue, only that the cells are smaller and the intercellular 
sub.stance (til»res) denser. Molecular death, or necrosis, overtakes 
this ill-organized, new' formation at various central ])oints, owing 
to the iiuulecpiaty of the blood supply. One remarkable feature of 
the process is the overgrowth of ct'lls in the inner coat of the arteries 
within the affected area, wdiich may obliterate the ves.sel. Guiiimata , 
and the ulcer.s left by them, constitute the tertiary manifestations 
of .syphilis. 

In a large ]>roi)ortion of cases only the secondary symptoms 
occur, and not the tertiary, the virus having presumably exhausted 
itstdf or been destroyed l)y trealineiit in tlie i‘arlier manifestations. 

Inherited Syphilis . — In the syphilis of the ofispring it is iieces.sary 
to distinguish two cla.s.se.s of eflccls — then* are tlu^ etlecls of general 
intra-uteriiie mal-nutrilion, due to the placental syphilis of tlie 
mother ; and there are the true K])ecific effects acquired by inherit- 
ance from either jiarent and conveyed, along with all other inherited 
qualities, in the sperm-elements or in the ovum. These two classes 
of effects are coiuiniugh'd in such a way as not to be readily dis- 
tinguished ; but it is ])robal>le that the ill-organized growth of 
bone, at the ejiiphysial lini* in the long bones (sometime, s amounting 
to suppuratitm), and on llie surfaces of the membrune-lmnes of the 
.skull {Parrot's nodes) is a result of general placental nial-nutrition, 
like the corresponding errors of growth in rickets. 'J'lie rashes and 
fissures of the skin, the snuffles and such-like well-know'n .symptoms 
in the offspring tare characteristic effects of the s])ecitic taint ; so 
also the peculiar overgrowth in the liver, the interstitial pmmmonia 
alba of the lungs and the like. .\s in rickets, it is in many cases 
some months after birth before the congenital syphilitic effects 
show tlicmselves, while other effects come to light during childJiood 
and youth. 

It must be n'membi'nMl tlmt the moist eruptions and ulcera- 
tions about the mouth and anus of the infant, as well as the skin 
atlcctions generally, are charged with thespirochaetes and aj-e highly 
contagious. 

From the .second to the sixth year tliere is commonly a rest in 
the symptoms that are regarded ns characteristic, hut the tibiae 
may become thickened from periostitis, or a joint may become 
swollen and painful, and resolve under mercurial treatment. 

The characteristic jihy.sioguoniy gradually manifests it.self if llio 
child is not treated w'ith mercury — tlie lliittened nose, the .square 
forehead, the radiating lines from tlie mouth, the stunted figure 
and pallicl face. During the .stx'ond dentition, the tliree signs, as 
pointed out by Jonathan I lutchin.son, may be looked for — Die notclied 
inci.sor teeth of the upjier jaw, interstitial corneiti.s and syphilitic 
deafne.ss. Perforation of the .soft or hard palate may occur, and 
ulcerations of the skin and cellular tissue. Destruction of the nasal 
bones, caries of the forehead and skull, of the long bones, may also 
take place. 

Colles’ Law.^^X woman giving birth to a sy))hilitic infant cannot 
be inoculated with syjihilis by tlie infant when she is suckling it ; 
in other words, thougli the mother may have shown no delinile 
signs of syphilis, .she is immune ; whereas the .syphilitic infant put 
to the breast of a healthy woman may inoculiito her nipjile and 
convey .syphilis to her. This i.s known as Colics' Law, ami it i.s 
explained by the theory that, the mother's blood ])eing already 
infected, her skin i.s proof against a local cultivation of gfTtns in the 
form of a Hunterian sore. 

Syphilis and M arriafte. que.stion as to how soon it would 
be safe for a jierson with secondary syphilis to marry is of extreme 
importance, and the disregard of it may cause la.sting mental distress 
to the parent and permanent jfliy.sical injury to the offspring, A 
man who finds himself to be the subject of secondary sypliilis when 
he is engaged to be married would do well honourably to free himself 
from responsibility. But should a person who has been under 
regular and continuous treatment desire to marry, consent may be 
given when he has seen no symptoms of his disea.se for two full 
years. But even then no actual promise can be made that liis 
troubles are at an end. 

The transmission of syphilis to the third generation is quite possible, 
but it is difficult of absolute proof because of the chance of there 
having been intercurrent infection of the offspring of the second 
generation. 

Reference.s. — A. Fournier, Treatment of Syphilis, trans. C. F. 
Marshall (1906); R, Clement Luca.s, Brit. Med. Journal (1908); 

A Manual of Venereal Diseases, by Sir Alfred Keogh and others 
(1907); Power and Murphy, A System of Syphilis {1^0^), (E. O,*) 
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VENETI, the name given to two ancient European tribes, 
(i) A Celtic people in the N.W. of Gallia Celtica, whose ter- 
ritory corresponded roughly to the department of Morbihan. 
They were the most powerful maritime people on the Atlantic 
and carried on a considera!)le trade with Britain. Their name 
still remains in the town of Vannes. In the winter of 57 b.c., 
with some of their neighbours, they took up arms against the 
Romans, and in 56 were decisively defeated in a naval engage- 
ment, details of which arc given in Caesar^s BelL Gall iii. and 
Dio Oissius xxxix. 40-43. 

For criticisms of tliese narratives, and a discussion of the question 
of the scene of operations, see T. R. Holmes, Caesar's Conquest of 
Gaul (1899), pp. 205, 663, 674, and for the extent of their territory, 

p. 

(2) The inhabitants of a district in the north of Italy (also 
called Heneti, by the Greeks). The extent of their 

territory before their incorporation by the Romans is un- 
certain. It was at first included in Cisalpine Gaul, but under 
Augustus was known as the tenth region of Italy (Venelia and 
Histria). It was bounded on the W. by the Athesis (Adige), 
or, according to others, by the Addua (Adda) ; on the N. by 
the Carnic Alps ; on the E. by the Timavus (Timavo) or the 
Formio (Risano) ; on the S. by the Adriatic Gulf. From the 
earliest times the Veneti appear to have been a peaceful people, 
chiefly engaged in commercial pursuits. They carried on an 
extensive trade in amber, which reached them overland from 
the shores of the Baltic. They were especially famous for 
their skill in the training and breeding of horses, attributed 
to their stay in Thrace, whence they brought the cult of Diomede 
into their Italian home. Homer {11 ii. 85) speaks of the Paphla- 
gonian Heneti as breeders of “ wild mules,*’ and their fond- 
ness for horses is regarded as a proof of their descent from the 
“ horse-taming ” Trojans. Dionysius, tyrant of Syracuse, who 
assisted them to repel the attacks of the Liburnian pirates, 
is said to have kept a stud in their country. Herodotus men- 
tions a curious marriage custom, which seems of Eastern 
origin. Once a year the marriageable maidens of a village 
were collected together, Each young man chose a bride, for 
whom he had to pay a sum of money in proportion to her 
beauty. The sums thus obtained were used by the public 
oflicials to dower the less beautiful and thus afford them the 
chance of obtaining a husband. According to the pscudo- 
Scymnus of Chios {Periegesis, 400) the Veneti were fond of 
weiring black, a custom even now prevalent amongst them. 
They were a flourishing and wealthy people, and noted for 
their uprightness and morality. 

The first historical mention of the Veneti occurs in connexion 
with the capture of Rome by the Gauls, whose retreat is said 
to have been caused by an irruption of tlie Veneti into their 
territory (Polybius ii. 18). At the request of the Romans they 
rendered them assistance in their wars against the Gauls north 
and :.outh of the Po, and ever afterwards remained their loyal 
allies. Some time during the Second Punic War they passed, 
not by right of conquest but by force of circumstances, under 
Roman rule. At first they possessed complete autonomy in 
internal administration ; in 89 Gnaeus Pompeius Strabo be- 
stowed upon them the jus Laiinum ; they probably obtained 
the full franchise from Caesar at the same time as the Trans- 
padane Gauls (49). Under the Empire Venetia and Istria were 
included in the tenth region of Italy, with capital Aquiieia. 
Down to the time of the Antonines the country enjoyed great 
prosperity, which was interrupted by the invasion of the Quadi 
and Marcomanni and a destructive plague. From that time 
it was devastated at intervals by the barbarians — by the 
Alamanni, Franks and Juthungi in 286; by the Goths under 
Alaric (beginning of the 5th century); by the Huns under 
Attila (452), who utterly destroyed Aquiieia and several other 
cities^ Under Theodoric the Gr(*at (ruler of Italy from 493- 
526) the land had rest, and in 568 was occupied by the Lom- 
bards. The most important river of Venetia was the Athesis 
(Adige) ; its chief towns Patavium (sec Padua), Aquiieia (y.t».L 
Altinum (Altino), Belunum (Belluno, still a considerable town). 


Language,— -We have nearly 100 inscriptions which record 
the language spoken by the tribe in pre-Roman days, the bulk 
of which we owe to the admirable and devoted excavations 
carried out at Este since 1890 by Prof. A. Prosdocimi and Sign. 
A. Alfonsi. But a not unimportant number have also come to 
light at Verona and Padua, and at different points along the 
great North and South route of the Brenner Pass, especially at 
Bozen ; and there arc a few more scanty and scattered monu- 
ments in the Carinthian Alps now preserved chiefly in the 
Museums at Klagenfurt and Vienna (the K.K. Naturhistorisches 
Museum^ Ethnographische Abteilung), All but a few of these 
Vcnetic inscriptions were seen and transcribed by the present 
writer in the spring of 1908, and their texts with a careful 
collection of the local and personal names of the district made 
by Miss S. E, Jackson will appear as the first part of ** The 
Pre-Italic Dialects ” in the Proceedings oj the British Academy, 

The alphabet of the inscriptions, in all its varieties, is probably 
(in spite of Pauli, Die Veneter, p. 226, whose judgment seems 
somewhat arbitrary) either derived from or at least influenced 
by some form of the Etruscan alphabet, since it not merely coin- 
cides with that alphabet in several characteristic signs, such as 
the use of the compound symbol ( 3 1 ) with the value of /, but 
lacks the symbols for the mediae B D G. These, or the sounds 
which had descended from them in Venetic, were represented 
by using symbols which in the Western Greek alphabets denoted 
kindred sounds ; 2 where we should expect d (zoto, ^'hc gave ”), 

4 ? ip where we should expect b (ipohuos, “ Boius **), ^ {i,e, x) 
where we should expect g (‘€*x"> ”)• though we find 

the symbols in positions where they correspond to the mediae in 
kindred languages, it is uncertain what the precise variety of 
sound which they denoted was ; thus, for example, Venetic -fxo, 
is certainly equivalent to the Latin ego, but we cannot be (!ertain 
that the sound of the two words was precisely the same. The 
symbol for 6 is not used to denote d (since that is represented 
by s). In the inscriptions of Padua and Verona the sign is O 
and seems there to denote some variety of sound closely akin to 
t ; the word which at Padua and Verona is written ‘e kupe- 
Bari'S- (probably meaning “ charioteer ”) appears as ecupetaris 
in Latin alphabet in an inscription published by Elia Lattes 
(‘‘ Iscrizioni Inedite Vcnctc ed Etrusche,” Rendiconti del R, 
1 st, Lomb, di Sc, e Lett., Seric II. vol. 34, 1901). The full 
Venetic alphabet at its best period is preserved for us on several 
curious and interesting dedicatory objects found at Estc, which 
were offered to the goddess of the place called ReJitia, a name 
obviously equivalent to Latin Rectia, some of whose prerogatives, 
to judge from the long nails which are offered to her, frequently 
accompanied by small wedges, would seem to have been those 
of the goddess whom Horace calls Necessitas {Odes, i. 35, 17). 
The offerings in question are thin bronze plates of whose surface 
the greater part is covered by alphabetic signs, with an inscrip- 
tion stating that such and such a worshipper makes an offering 
of the plate to the Goddess Rectia. Besides the letters of the 
alphabet in their order, these plates contain a kind of catalogue 
of the most common combinations of letters, and although none 
of the plates is now completely preserved this characteristic aiid 
their general likeness to one another provide enough material 
to place the alpliabct of Este beyond all doubt. It is written 
from right to left, and the alternate lines curl round so that the 
letters proceed in the opposite direction and stand with their 
feet turned towards those in the preceding line. This charac- 
teristic, technically known as “ serpentine boustrophedon,” 
with the sign for h (l|l), points to some connexion with the 
alphabets of the East Italic (“Sabellic”) inscriptions (see 
Sabellic). 

The alphabet of Este then, in what the archaeological remains 
show to have been the 4th and 3rd centuries b.c., was as follows 

^a, ill A, H )l A, 1 i, 'I w, 1 n, *1 

M Q r, i and J i, X ^ A «• O or ® </•> S' O 

Pauli {Die Veneter, p. 229) compares it to the Western Greek 
alphabet as used in Elis, but it is difficult to point to any especial 
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mark of affinity with this particular branch of the Western alphabet, 
while there are some marked differences, such as X instead of 
Elean y, Q instead of lilcan (prevailingly) p and instead of 

X and l|l instead of the regular Western B though the latter 
symbol is not quoted as occurring in Elis itself (E. S. Roberts, Creek 
Epigraphy, i. 390). 

Even the few words that have already been cited from the in- 
scriptions will have shown that the language belongs to the Indo- 
European group. Unfortunately the inscriptions of Este, although 
numerous, belong to only two classes, dedications and epitaphs ; 
hence the forms with which they supply us, though attested by 
welcome repetition, are somewhat limited in numbtr. The typical 
beginning for a dedication is mexo .... sova-s^to anhnateh rehtiiah, 
i.fi. “me dedit Rectiae Sanatrici.” “so and so gave me to the 
Healing Goddess Reclia “ ; and sometimes the form of the verb 
is simply The correspondence of these two forms with the 

Greek middle aorist of tlie verb (^'•<Soro), and with the Latin 
donate is obvious, and the present writer is convinced, for reasons 
which it is imjxjssible to state fully here, that the dots which, it 
will be observed, are placed on either side of the last sound of their 
syllalde, denote the accent of the word ; the most striking evidence 
being the coincidence in position of the dots w'ith the place of the 
Greek accent on kindred words ; for example, the cognomen Lehvo^s- 
on an inscription of Vicenza is clearly identical with the Latin 
Lnnnis and the Greek Xoifrfs. These signs are altogether absent 
from some words, e.q, from the Accusative fiexo (presumably a 
proclitic) and syllables containing the letter ||l, whose form would 
make the dots a cumbrous addition. One other inscription of 
special linguistic interest should be cited hero ; it appears to be the 
artist’s inscription of a vase of the 6th century u.c. found recently 
at Padua — 

voOo kluHeari-s- vhax'i^'io* 

where the first name appears to be identical with the Latin Otho 
and to explain its aspirate, and the last word appears to be the 
Vcnctic equivalent of the Latin ferit, but to be in the middle voice 
without any augment. If this interpretation be correct — and the 
use of iirolrjffc by Greek artists commends it strongly — the form 
illustrates in rather a striking way the character of the language 
as intermediate between (rreek and Latin. ^ 

In the archaeological aspect the Venetic remains arc particularly 
interesting as representing very fully the culture of what is known as 
the early Iron Age. the monnmtmts of which were <liscovered in the 
excavations at Villanova, and are now admirably exhibited in the 
Museum at Bologna. The earliest begin, according to the generally 
accepted dating, from the nth renturvn.c. Tim remains at Este 
begin a very little later, but no inscriptions apjiear upon them until 
wc reach the pottery of the 6th century n.c. It remains therefore 
to he determined whether this Venetic language was the proper 
speech of the people who, as it is generally supposed, brought with 
them the early Iron culture into Italy from north of the Alps in the 
nth centmy n.c., or whether it was the language of the people of 
the soil whom they conqueretl. So far as the scanty linguistic 
evidence at present extends, in the place names and the personal 
names of the Ligurian and the Vimetic districts, it appears to the 
present writer on the whole to be more in favour of the second view. 
This probability would become a certainty if we could accept as 
established the view of Professor Ridgeway and others, which 
identifies the authors of the early Iron culture with the Umbrians 
of historical times and ascribes to them the Umbro-Saline language 
(which with Latin constitutes the Italic division of the Indo- 
European languages), and which almost certainly was the language 
originally spoken by the patrician class at Rome (see further SAhiNi). 
Even now it must be admitted that this view possesses a high degree 
of probability. 

The chief authority on the Venetic inscriptions published up to 
1908 is Carl Pauli {AltitaL Studicn, vol. 3. " Pic Veneter,*' Leipzig, 
1891), but so far as the present writer’s observation may be trusted 
the text which Pauli gives of the inscriptions is somewhat defective. 
Some were reported by Mommsen, Die Inachrijten N orditalischcn 
Alphabets (Zurich, 1853) ; the rest have been recorded in the Notisie 
de^li Scavi as they apjieared, by Ghirardini in the volumes for 1880 
and x888, by Prosdtxrimi in that for 1890. These articles contain 
careful accounts of the archaeological remains. (R, S. C.) 

VENETIA, a territorial division of northern Italy, lying 
between the Alps and the Adriatic, and stretching from the 
frontier of Carinthia and Istria (Austria) in the north-east to 
the lower Po and I-ombardy in the south-west. It compri.scs 
the provinces of Belluno, Padua, Rovigo, Treviso, Udine, Venice, 
Verona and Vicenza, and has an area of 9476 sq. m. Pop. (1881) 
2,814,173 ; (1901) 3,192,897. The crops principally grown are 
maize, wheat, rice, grapes, mulberry leaves, tobacco, chestnuts, 

^ Some further details will bo found in the Preliminary Report 
wesented to the British Academy published in the Athenaeum, 
August 8th, 1908. 


potatoes and hemp. Copper and lignite are mined, and turf 
is dug. The chief industrie.s arc the manufacture of woollens, 
cottons, silks, glass, laces, tobacco, straw-plait, paper, sugar and 
hemp, the breeding of silkworms, iron-founding and working, 
timber-cutting and shipbuilding. At Mira i.s a large candle 
factory. The peasantry suffer much from pellagra. 

The territory ditlers much in character ; the Po and other smaller 
rivers which fall into the Ailriatic terminate in a luige and continually 
advancing della which exleiuls right along the coast, and is liable 
to inundation. The shore lagoons are. however, rendcured healthy 
Ijy the ebb and flow of the tide, which is much more considerable 
than clsew'hcre in the Mwliterranean, 'lo the north of the Ik) at 
the foot of the mountains is a fertile territory, while the mountains 
themselves are not productive. 'I'he chief towns in the various 
provinces, with their comnninal po])ulation in i90T,are: Belluno 
19,050; total of province 214,803, number of communes 66; 
I*adua 81,242; Mon.selice 11,571, ICste 10,779, IHove di Sacco 
10,021; total of province 444,31)0, number of communes, 103; 
Rovigo 10,735, Adria 15,711 ; total of province 222,057, number of 
communes 63 ; Treviso 32,793, C'astelfranco Veneto 12,440, Monte- 
beliuna 10,284, Concgliano 10,252 ; total of ])rovince 416,045, 
number of communes <15 ; Udine 36,890, Pnrdcuoiie 12.409, S. Vito 
al Tagliamento 10,160 total of province ()i4,J7f>, number of conv 
mimes 179; Venice 148,471, Chioggia 31,218, Cavarzere 16,388, 
Mira 12,16c), Mestre 11.625 ; total of province 390,823, number of 
communes 50; Verona 73,017, Legnago 14,535 V total of province 
427,018, number of communes 113; Vicenza 437 ‘>.^, Bassano J 5,ot)7 ; 
Schio 13,524; Arzignano 10,426, Lonigo 10,390; total of province 
453,621, number of communes 123. Railway communication in 
Veuetia is fairly good ; there is a main line from Milan to Mestre 
(the junction for Venice) and llience to Trieste by a line near the 
coast, or by Treviso, Udine and Poniebba (Pontafel) into Austria. 
Anollier route into Austria, the Brenner, leaves the Milan-Venice 
line at Verona, which is connected with Modena (and so with central 
and southern Italy) by a railway through Mantua. Another main 
line runs from Bologna lo Ferrara, Rovigo and Padua, joining the 
Milau-Venice line at the last-named place. Intercommunication 
between the main lines is secured by branch railways and steam 
tramways. The Po, however, forins somewhat of an obstacle, 
but is crossed by the main lines to Modena and Bologna near Mantua 
and Rovigo resj)cctivcly. 

The district which later bore the name of Vcnctia was in- 
habiietl, under the Roman Republic, by a variety of tribes — 
Celts, Ven(!ti, Racti, &c. Under Augustus, Vcnctia and Histria 
formed the tenth region of Augustus, tlie latter including the 
Lstrian peninsula as far as the river Arsiii, i,e, with the exclusion 
of the strip along the E. coast (Liburnia). In all directions, 
indeed, it extended farther than Venetia in the modern sense, 
b(?ing bounded on the S. by the Po and its main (north) arm, 
extending on the W. as far as the Adda and on the N. into a part 
of southern Tirol. It was thus far the largest of the regions of 
Italy, but possessed comparatively few towns ; though such as 
there were, with their large territories, acquired considerable 
power and influence. The easiness of the Brenner pass and the 
abundance of communication with the ava led to tlie rise of 
such towns as Verona, Padua and Aquileia : and Milan only 
became more important than any of these when the German 
attacks on Italy were^lelt farther west. 

When the Roman Empire fell the towns were many of them 
destroyed by Attila, and the inhabitants took refuge in the 
islands of the lagoons. It is to this that Venice owes its origin, 
under Byzantine protection, early in the 9th century A.». For 
the gradual growth of Venetian supremacy over the whole 
territory, and for its subsequent history, see Venice. 

VENETTE, JEAN DE (c, 1370), French chronicler, 

was born at Venette, near (.ompi^gne. He became prior of the 
Carmelite convent in the Place Maubert, Paris, in 1339, and 
was provincial of France from 1341 to 1366. In 1368 he was 
still living, but probably died within a year or two of that date. 
His Latin Chronicle, covering the years 1340 to 1368, was 
published by Achery (Spictle^ium, vol. iii.) with the continua- 
tions of the chronicle of William of Nangis, though it has every 
claim to be considered as an independent work. During the 
years 1358 and 1359 the entries were contemporary with the 
events recorded ; the earlier portion of the work, if it was 
begun as early as 1340, was subjected to revision later. Jean 
de Venette was a child of the people, and his sympathies were 
entirely with the peasants. Ills point of view is thus directly 
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opposed to that of Froissart. His democratic sympathies led 
him to support fiticnne Marcel, and though he returned to his 
allegiance to the kings of Franc^e he remained a severe critic, 
Jean dc Venette also wrote a long French poem, La Vie des trots 
Maries f about 1347. 

S(*e Lilcurne de Sainte-Palayc in Memoires de V Academic, vols. viii. 
and xiii, ; (^raud and D6prez in Mdlan^es de Vvcole de Home 
vol. xix. ; and A. Molinier, Les Sources de Vhistoire dc Prance (1904), 
tome iv. 

VENEZUELA,^ a republic of South America, facing the 
Caribbean sea, and bounded K. by British Guiana and Brazil, 
S. by Brazil and W. by Colombia. Its boundary with Colombia 
is unfixed, a decision by the king of Spain, as arbitmtor, in 
March 1891, having been rejected by Venezuela. The boundary 
dispute with British Guiana was settled in October 1899 by an 
arbitration court in Paris. The line is subject to any question 
between the two countries and Brazil. The boundary with 
Brazil was fixed by a special commission in 1880. The republic 
lies between lat. 1® 40' S. and 12® 26' N., long. 59® 40' and 73® 
31' W., and has an area of S 99 ;S 3 ® sq. m. according to the 
Venezuelan Year Book of 1906. This area, however, was 
subject to the settlement of the Colombia boundary line, and 
the measurement is only approximate. 

Topography. -^Tho surface o£ Venezuela is broken into three very 
irregular (livisions by its mountain systems : (1) the mountainous 
area of the N.W, and N. ; (2) the Orinoco basin with the llanos on 
its northern border and great forested areas in the S. and S.W. ; 
and (3) the Guiana highlands. A branch of the eastern chain of 
the Andes enters Venezuela in the west about 7” N. lat., and under 
the name of the Sierra Nevada dc Merida proceeds north-eastwards 
towards Trieste Gulf. This branch consists of parallel chains 
enclosing elevated valleys, in one of which lies the town of M6rida 
at the height of 5410 ft., overlooked by the highest summit of 
the chain (Picacho'de la Sierra, i3,.t2o ft.). The .sierra contains the 
water-})arting between the basin of th(! Orinoco and tlios(? of the 
small rivers on the north-west. H<Mice it may be consi<lered to 
terminate where the Rio Cojedes, which drains the elevatt'd valley 
in which Bartiui.simeto stands, after rising on its w(*stern slopes 
flows eastwards into the basin of the Orinoco. lk*yond tlic (!ojedes 
begin two parallel ranges known as the Maritime Andes of Veru^ziuda, 
which stretcli cast and west along the coast, 'riie valley between 
these two ranges is the most deh.sely peo])]ed part of Venezuela. 
Above Caracas the highest pe?ak of the system, Silla de Caracas, rises 
to 8531 ft, Behind tlie wide bay between Cape Codcra and Cumana 
there is an interruption in the ‘Maritinu! Antics ; but Ixsth ranges 
reappear between Cumana and the (hdf of Paria. We.st of the 
Maritime Andes low ranges (3500-5000 ft.) trend north-wards from 
the end of the Sierra de M6rida towards the coast, on the east side 
of the Lake of Maracaibo, while the region on the west of that 
kike consists of lagoon -studded lowlands. East and south of the 
Sierra de M6rida and the Maritime Andes the region is thinly pop- 
ulated and little known. Jt consists of two portions — a vasl, liilJy 
or mountainous area, densely woodc'd, in the south-east and south, 
and level plains in the north-west l)etwcen the Orinoco and the 
Aynird* and the mountains. 'I'he latttT is ktiown as the Uatios of 
the Orinoco, a region described by Humboldt as a vast “.sea of 
grass,“ with islands of wood scattered liere and there. Since the 
time of Huml)oldt, however, the a.sj)ect of these plains would seem 
to have changed. On the occasion oi Karl P. Appun’s visit in 1850 
trees seem still to have been comparatively ran* ; but a dift'erent 
aspect was presented when Dr J^. jonas visited tlu^ llanos in 1878. 
J'rom the (ialera. the southernmost range of hills north of the 
Orinoco basin, the traveller saw a va.st plain thickly grown with low 
trees. As far as Calabozo (about one-third of the ’distance between 
the hills and the Apur6) it was now chaparros {Curatella americana), 
now mimosas, which were the prevailing h'aturc of the landscape. 
But towards the south the open grass-covered spaces increased 
in number and area. To the south of C'alabozo woods of consider* 
able extent were seen. This change is due to the decline of horsc- 
and cattle-rearing in the llanos, partly in consequence of ]^)olitical 
disturbances and partly of a murrain which broke out m 18.13 
among horses, mules and asses. The decline in stock-raising would 
also suspend the practice of burning off the dead grass to improve the 
new pasturage. Along the Brazilian frontier and about the sources 
of the Orinoco tributaries on the eastern slopes of the Andes there 
arc extensive forests, sometimes broken with grassy campos. The 
surface of the llanos is almost a dead level, the general elevation 


^ The name means “ little Venice,” and is a modification of the 
name of Venecia (Venice), originally bestowed by Alonzo de Ojeda 
in 1499 on an Indian village composed of pile dwellings on the 
shores of the Gulf of Maracaibo, which was called by him the Gulf 
of Venecia. 


varying from about 375 to 400 It., rising almost imperceptibly to 
600-800 ft. around its immediate margins. So uniform is the level 
over a great part of these plains that in the rainy sca.son hundreds 
of square miles arc submerged, and the country is covered with a 
network of connecting channels. When the Orinoco is reached its 
lower basin is contracted between the Guiana highlands and the 
northern sierras, and its tributaries begin to come in more nearly 
at right angles, showing that the margins of the actual valley are 
nearer and liiglicr. About 62® 30' the groat river roaches what may 
be considered sca-levcl, and from this point numerous channels 
find their way across the silted-up delta plain to the sea. This 
region, together with that of the Guiana frontier, is heavily forested. 
In the extreme S. (territory of Amazonas) and S.E. the surface 
again rises into mountain ranges, which include the Parima and 
Pacaraima sierras on and adjacent to the nrazilian frontier, with 
a number of short spurs rcacliing northward toward the Orinoco, 
such as the Mapichi, Maraguaca, Maigualida, Matos, Rincotc and 
Usupamo, All this region belongs to the drainage ba^sin of the 
Orinoco, and rivers of large volume flow down between tlicse spurs. 
Some of the culminating points in these ranges are the Cerros 
Yaparana (7175 ft.) and Duida (8120 ft.) in the Parima sierras 
near the upptJi* Orinoco, the Sierra dc Maraguaca (8228 ft.), and 
the celebrated flat-topped Mt Roraima (8530 ft.) in the Pacaraima 
sierras on the boundary line with Brazil and British Guiana. Near 
the Orinoco the generjil elevation drops to about 1500 ft. All this 
region is densely forested, and is inhabited only by scaltercid tribes 
of Indians. 

Probably not less than four-fifths of the territor)' of Venezuela 
belong to the drainage basin of the Orinoco (q,v.). The Orinoco is 
supjKised to have 436 tributaries, of which, among the largest, the 
(•aroni-I’aragua, Aro,Caura, Cuchivero, Siiapure, Sijiapo and Ventuari 
have their sources in the (iuiana highlands; the Siiata, Manapere 
and Guaritico in the northern sierras; and the Apurd*, Uricana, 
Arauca, ( apaiuiparo, Meta, Vichada and Ciuaviare (the last three 
being Colombian rivers) in the llanos and Andes. The Apure 
receives two large tributaries from the northern sierras — the Cuarico 
and l*ortugucsa. Apart from these, the rivers of Venezuela are 
small and, except those of the Maracaibo basin, are rarely navigable. 
The larger arc the Guanipa and Guarapiche, which flow eastwards 
to the Gulf of Paria ; the Aragua, Unaro and 'I'uy, which flow to 
the ('aribbean coast E. of Caracas ; the Yaracui, Aroa and Tocuyo 
to the same coast W. of Caracas ; and the Motatan, C'hama, Escalante, 
Catatunibo, Apan and Palmar, which di.scharge into Lake Maracaibo. 
'Phe hydrography of the region last nKintion’ed, where the lowlands 
are? flat ami tlie rainfall licavy, is extrt*m('lv complicated owing to 
the great number of small rivers and of lakt's on or near the lower 
river courses, 'fhe deep lower courses of tluise streams and the 
small neighbouring lakes were once part of the great lake itself, 
which is being slowly filled by sill. 'J'he lak(‘s of Venezuela arc said 
to number 204. The largest arc the Maracaibo (q.v.) ; El Zulia, 
with an area of 290 sq. m., a short distance S. of Maracaibo 
among a large number of lakes, lagoons and swamps; Valencia, 
near the city of that name, in the Maritime Andes, about 1350 ft. 
above .sea-level, with an area of 210 sq. m. ; Lagumita, in the slate 
of Zulia; and Taciragua, a coastal lagoon in the .state of Miranda. 
Then' are numerous lagoons in the llano districts cau.sed by the 
periodical floods of the rivers, and extensive cstcros and cienaga:;, 
in part due to the same causes, but these either dry up in the dry 
.season or are greatly reduced in area. 

The coast outline of Venezuela is indented with a large number of 
gulfs and bays, comparatively few of which, howtwer, are open to 
foreign commerce. The larger indentations are the Gulf of Mara- 
caibo, or Venezuela, which extends inland through the Lake of 
Maracaibo, with which it is connected by a comparatively narrow 
channel, and is formed by the jieninsulas of Goajira and Paraguana ; 
the Gulf of Paria, between the ])cninsula of that name and the 
island of Trinidad ; the Gulf of Coro, openinj^ into the Gulf of Mara- 
caibo ; the Gulf of Cariaco, between the peninsula of Araya and the 
state of Bermudez ; the Golfo Triste, on the E. coast of the state 
of Lara ; and the small Gulf of Santa Fc, on the northern coast of 
Bermudez. Besides these there are a number of small indentations, 
sheltered anchorages formed by islands and reefs like that of Puerto 
Cabello, and estuaries and also open roadsteads, like those of La 
Guaira and Cariipano, which serve important ports. The islands 
on the coast forming part of the national territory number 71. with 
an aggregate area of 14.633 sq. m., according to official calculations. 
The largest of these is the" island of Margarita, N. of the peninsula 
of Araya, in the vicinity of which is the island of Tortuga and several 
groups of islets, generally uninhabited. (A. J. L.) 

— Geologically Venezuela consists of three distinct 
regions: (i) South of the Orinoco a great mass of granite, gneiss, 
pyroxenite and other crystalline rocks, continuous with that of 
Guiana and probably of Archean age. This mass also forms the 
bed of the Orinoco from its junction with the Apur6 nearly to its 
mouth, and it probjibly extends northwards for .some distance 
beneath the more recent deposits of the plain. (2) The llanos, 
covered by deposits of Quaternary or late Tertiary age. (3) The 
mountain ranges of the north-west and north. These ranges appear 
to belong to two systems. The Cordillera of Merida is one 01 the 
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branches of the Andes, and the strike of the folas which compose it 
is usually from south-west to north-east. The Caribbean chain 
along the north coast is part of the Antillean system, and here the 
strike of the folds is nearly west to east or west-south-west to east- 
north ^east. The two systems of folds meet about Barquisimeto. 
where the structure becomes very complex and is not thoroughly 
understood. The rocks of Falcdn are believed by Sievers to belong 
to the Andean system ; while the outlying peninsula of Paraguana 
probably belongs, geologically, to the 'same massif as Goajira and 
the Sierra Nevada de Santa ^laria in Colombia. The oldest rocks 
in the country are the granites, gneisses, &c., of the southern massif 
and the crystalline schists which form the axis of the Cordillera 
and the Caribbean chain. In the latter range a few Ordovician 
fossils have been found, but in general the oklesl strata which have 
>delded organic remains belong to the Cretaceous system. The 
Cretaceous beds form a band along each side of the Cordillera and 
along the southern flank of the Caribbean chain, and they spread 
over the greater part of the provinces of Falcdn and Lara, The 
Lower Cretaceous consists chiefly of sandstones anti shales and the 
Middle Cretaceous of very fossiliferous limestone. There is Con- 
siderable difference of opinion as to the chronology of the succeeding 
beds, and the boundary between the Cretaceous and Tertiary systems 
is drawn at various horizons by different observers. The Cerro de 
Oro series is the most important 
group of these beds and takes a con- 
siderable share in the formation of 
the mountain ranges. It belongs 
either to the Upper Cretaceous or to 
the Lower Tertiary, or possibly in 
part to the one and in part to the 
other. ‘ (P. La.) 

Climate. — The climate of Venezuela 
is everywhere tr»)pical except where 
modified by altitude. In tlie Maritime 
Andes at and above the altitude of 
Caracas it may lie described as semi- 
tropical, and iii the still higher regions 
of western VtMieziiela it approaches 
the mild tem])crate. On the coast 
and the northern slopes of the Mari- 
time Andes the tropical heat is 
greatly modified by the trade-winds. 

At La Guaira the mean temperature 
for the year is 85® F., at Caracas 
(3035 ft.) it is 71*3® (or 6(5*3® accord- 
ing to an official return), at Cumana 
it is 83®, at Valencia 70°, ('oro 83®, 

Barquisimeto 78®, Yfiritagua 80*6®, 

M6rida 61®, Trujillo 73®, and Mara- 
caibo 81®. South of the sierras, 
however, the climate is much drier 
and hotter. The low temperatures 
of the night in these regions lower 
the mean annual temperatures. At 
Calabozo, for instance, the mean is 
about 88®, though the maximum 
in summer is not far from 100®. 

At Ciudad Bolivar, which is less 
sheltered from the trade-winds, the 
mean is 83° and the maximum 
9 1 '4®, The lowest temperatures re- 
corded in official reports are those 
of Mucuchles. in the state of Merida, 
wlicrc the maximum is 68®, the 
minimum 43® and the mean 56®. 

The year is divided into two seasons, 
the 'dry and wet, the latter occurring from April to October, 
when the temperature is also the highest. On the llanos the 
dry season destroys the pasturage completely, dries up the small 
streams and lagoons, and compels many animals of semi -aqua tic 
habits to aestivate. At Caracas the annual rainfall ranged from 
0o3 to 863 millimetres between 1894 and 1903. In general the 
climate of Venezuela is healthy wherever the ocean winds have free 
access. Sheltered places in the lowlands, especially near streams 
and lagoons, are malarial and enervating, and at some points on the | 
coast are subject to dangerous fevers. The sanitary condition is 
generally bad, and many forms of disease prevail that arc not due 
to the climate. 

Fauna. — The fauna and flora of Venezuela are similar in nearly 
all respects to those of the neighbouring regions of (luiana, Brazil 
and Colombia, tlie open llanos of the Orinoco t>eing something of 


a neutral district between the great forested regions on the E., S. 
and \V. Among the animals indigenous to the country are seven 
species of the cat family, including the puma, the jaguar and the 
ocelot ; the wild dog {Canis Atarae) ; .sevt'ral representatives of the 
marten family, including two species of Galictis, two of the otter 
{Lutra bra.sili'ensis and L. pteronura) and one of the skunk ; two 
species of bear {Ursus ornatus and U. na,mtu.s); and the kinkajou." 
'J’hcrc are six s])ecio8 of monkt'v corresptinding to those of Guiana 
and the Amazon valley, the sloth and ant-eater, 12 known genera 
of rodeius, including many species of Muns, the cavy, the capyvara, 
the paca.^ the nutria, tlie agouti, the tree porcupine, Loncheres 
cristata, Echimys cayen and the Brazilian hare. Among thepachy- 
tlerms the tapir is found in the forests of the Orinoco. There are 
two species of the peccary, Dicotylcs torqxmtus and 1 ). lahiatus, 
'i'here are also 2 species of deer, Cervus rnfus and C. simpltcornis. 
There are 3 species of oixwsiim. On the coast and in the Orinoco 
there may be found the manatee and the dol])hin. The Keptilia 
include ii species of the crocodile, alligator and lizard, including 
the savage /rtf ar/ of the Amazon, s(?vcral species of turtk', 4 species 
of batrachians, and 20 species of serpents, including the striped 
rattlesnake (Crotalus dunssus), Lachesis mutus, and a rather rare 
species of Cophias. Among the non-venomous species, the commonest 
are the boa-constrictor, the anaconda {Eunectes tnurinus) and the 



^ See G. P. Wall, “ On the Geology of a part of Venezuela and of 
Trinidad,” Quart. Jniirn. Geol, Soc. London, vol. xvi. (i86o), pp. 
460*70, pi, xxi. ; H. Karsten, Gi'ologie de la Colombie liolivarienne 
(Berlin, i 88 - 5 ); W. Sievers, ” Karten zur physikalischen Creographie 
von Venezuela,” Peterm. Mittheil. vol. xlii. (1896), pp. 125-29, 

pi. X. 


Kniery Vatkrr ic 

Coluber variahilis. Bird life is represented chiefly by migratory 
species, particularly of genera that inhabit the shores' of streams 
and lagoons. The shallow lagoons of the llanos, liki* lliosc of the 
Argentine pampas, an* favourite fishing grounrls for lh(?se birds. 
In the garzeros of V(*nezuela are to Imi found nearly (fvery kind of 
heron, crane, stork and ibis, together with an incredible nasibcr 
of (^rallatores. Ducks an* also numerous in sjxtcics and individuals, 
including a small bird called the guiriri, in imitation of its cry. 
Bircls of prey are numerous. One species, the guacharo (Steatornis 
caripensis), or oil -bird, is commonly said to occur only in 
Venezuela, though it is found in Colombia and Ecuador also. 
They live in caves, especially in Caripe, and are caught in large 
numbers for the oil extracted from them, which is coinniunly 
known as ** Caripe butter.” The bell - bird {Chasmnrhynchus 
carunculatus) is common in the forests of the Orinoco. Insect 
life is perhaps poorer and less varied than in Brazil, Imt in the 14 
orders of insects there are no less than 98 families, each including 
many genera and specitts. Tht?rc are 8 families of Colcoptera, 
6 of Orthoplera, 23 of Hymenoptera, 14 of Lepkhqitera and 7 of 
Diptera. Locusts are veiy numerous in tlic interior, and commit 
great ravages. Molluscs arc common on the coasts, including the 
pearl oyster, and in the fresh-water streams and lakes. I he coral 
IKilyp is also found in Venezuelan waters. The domestic animals 
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of Venezuela — the horse, ass, ox, sheep, goat, hog, dog, cat, &c.^are 
not indigenous. 

Flora, — I he flora of Venezuela covers a wide range because of the 
vertical climatic zones. The coastal zone and lower slopes of all 
the mountains, including the lower Orinoco region and the 
Jdaracaibo basin, are clothed with a typical tropical vegetation. 
There is no seasonal interruption in vegetation. The tropical 
vegetation extends to an altitude of about 1300 ft,, above which it 
may be classed as semi-tropical up to about 3500 ft., and temperate 
up to 7200 ft., above which the vegetation is Alpine, ralms 
grow everywhere ; among them the coco-nut palm (Cocos nucifera) 
is the most prominent. There are some exotics in this zone, 
like the mango, which thrive so well that they are thought to 
be indigenous. The cacau is at its best in the humid forests 
of tins region and is cultivated in the rich alluvial valleys, and 
the banana thrives everywhere, as well as tliu exotic orange and 
lemon. On the mountain slopes orcliids are found in great profusion. 
Sugar-cane is cultivated in the alluvial valleys and coficc on their 
slopes up to a hciglit of about 2000 ft. Among the many tropical 
fruits found here arc bananas, guavas, mangoes, cashews, bread- 
fruit, aguacates, papayas, zapotes, granadillas, oranges, lemons and 
limes. In the next zone are grown many of the cereals (includ- 
ing rice), beans, tobacco, sugar-cane, peaches, apricots, quinces and 
strawberries. The llanos liave some distinguishing characteristics. 
They arc extensive grassy plains, the lowest being the bed of an 
ancient inland lake about which is a broad terrace (mesa), the talus 
perhaps of the ancient encircling highlands. The lower level has 
extensive lagoons and swampy areas and .suffens less from the long 
periodical drought. Its wild grasses arc luxuriant and a shrubby 
growth is found along many of its streams. The decline 
in stock-breeding resulted in a considerable growth of trees and 
chaparral over the greater part of the plain. A large part of the 
chaparral consists of the cna/^arro, a low civergreen oak of hardy 
characteristics, mixed with mimosa, desmauthus, zonia, and others. 
Much of this region is covered with gamelote, a tall, worthless grass 
with sharp stiff blades. One of tlic most remarkable palms of 
the Orinoco region is the "morichc" (Mauritia flexuosa). The 
fruit is edible and its juice is made into beer ; the sap of the tree 
is made into wine, and its pith into bread ; the leaves furnish an 
excellent thatch, and the fibre extracted! from their midribs is used 
for fish lines, cordage, hammocks, nets, kc , ; and the wood is hard 
and makes good building material. The fruit of the Guilielma is 
also widely used for food among the natives. Among other forest 
trees of economic importance are the silk-cotton tree {Bomhax ceiba)» 
the Palo de vaoa, or cow- tree (Brosimum galactodendron), who.se sap 
ro.sembles milk and is used for that purpose, the Inga saman, the 
Hevea guayanensiSt celebrated in the production of rubber, and the 
Attalea spectosa, di.stinguished for the length of its leavt?s. 

The principal economic plants of the country are cacau, coffee, 
cassava (manioc) called “mandioca ” in Brazil, Indian corn, beans, 
sweet potatoes, taro, sugar-cane, cotton and tobacco. Of these 
coffee and sugar-cane were introduced by Kuropeans. 

Population, — Tht pO])ulation of Venezuela is largely a matter 
of conjecture, no census having been taken since the third 
general census of 1891, which gave a total population of 2,323,527, 
of which 1,137,139 were males and 1,186,388 females, and there 
were 42,898 foreign residents. The ofTicial Handbook of Vene- 
zuela for 1904 estimated the population for the preceding year 
as 2,663,671. The population consists of a small percentage 
of whites of European descent, chiefly Spaniards, various 
tribes and settlements of Indians, largely of the Arawak and Carib 
families, and a large percentage of mestizos, or mixed bloods. 
There is a large admixture of African blood. Hubner c.stim'atcs 
the mixed of all races at 93 %, the highest among all the South 
American nationalities, and the creoles at i % only ; but this 
is clearly incorrect. Perhaps a closer approximation would 
be to rate the creole element (whites of European dtiscent) 
at 10%, as in Colombia, and the mixed races at 70 %, 
the remainder consisting of Africans, Indians and resident 
foreigners. 

Territorial Divisions, — The territorial divisions of Venezuela 
have been subjected to many changes. Under the constitution 
of the 27th of April 1904, the republic was divided into 13 states, 
I federal district and 5 territories, the names of which are as 
follows, those of the capital cities being given in brackets: 
Federal District (Caracas and La Asuncion) ] Arogua (La 
Victoria); Bermudez (Cumana); BoUvar (Ciudad Bolivar); 
Carabobo (Valencia); Falcdn (Coro); Gudrico (Calabozo); 
Lara (Barquisimeto) ; Merida (Merida); Miranda (Ocumure); 
Tdchira (San Crist6bal); Trujillo ('Trujillo); Zamora (San 
Carl6s); Zulia (Maracaibo), with the following territories: 
Amazonas (San Fernando dc Atabapo) ; Col6n (Gran Roque) ; 


Cristobal Colon (Cristobal Col6n); Delta-Amacuro (San Josd de 
Amacuro) ; Yaruari (Guacipati), 

On the 5 til of August 1909, however, a new divi.sion was pro- 
mulgated, giving 20 states, i federal district and 2 territories. 
Under this division some of the recognized administrative units 
were greatly altered in area or even abolished, and the capital status 
of several cities was apparently affected. The division was as 
follows : Federal District (Caracas) ; Anzodtegui (Barcelona) ; 
Apur6 (San Fernando dc Apur6) ; Aragua (La Victoria) ; 
BoHvar (Ciudad Bolivar) ; Carabobo (Valencia) ; Cojedes (San 
Carlds) ; Falc6n (Coro) ; Gudrico (Calabozo) ; Lara (Barquisi- 
meto) ; Merida (Mdrida) ; Miranda (Ocumare) ; Monagas (Maturln) ; 
Nueva Esparta (La. Asuncidti) ; Portuguesa (Guanare) ; Sucre 
(Cumand); Tachira (San Crist^jal) ; Trujillo (Trujillo) ; Yaracuy 
(San Felipe) ; Zamora (Barinas) ; Zulia (Maracaibo), with the 
following territories : Amazonas (San Fernando de Atabapo) ; 
Delta-Amacuro (Tucupita). 

Communications and Commerce, — There has been no great de- 
velopment of railway construction in Venezuela, partly on account 
of political insecurity and partly because of the backward industrial 
state of the country. In 1908 there were only 13 railway lines 
with a mileage of about 540 m., including the sliort lines from 
Caracas to El Valle and La Giiaira to Maiqiictia and Macuto, and the 
La Vela and Coro, The longest of these is the German line from 
Caracas to Valencia (i 1 1 m.), and the next longest the Great Tachira, 
running from Kneontrada on Lake Maracaibo inland to Uracd 
(71 m.), with a projected extension to San Cristobal. Another 
line in the Lake Maracaibo region is known as the Great La Ceiba, 
and runs from a point near the lake to the vicinity of Valera and 
Trujillo. An important line connects the thriving city of Bar- 
quisiineto with the port of Tucacas. The be-st known of the 
Venezuelan railways is the short line from La Guaira to Caracas 
(22| m.), which scales the steep .sides of the mountain behind 
1-a (ruaira and reaches an elevation of 3135 ft, before arriving at 
('ardcas. It is a British cnter]>rise, and is one of the few railways 
in Venezuela that pay a divideiid. The Puerto Cabcllo and Valencia 
line (34 m.) is another British undertaking and carries a good traffic. 
A part of this line is built with a central cog-rail. Probably a 
return to settled political and industrial conditions in Venezuela 
will result in a large addition to its railway mileage, as a means 
of bringing the fertile inland districts into direct communication 
with the coast. 

In steamship lines the republic has almost nothing to show. A 
regular service is maintained on Lake Maracaibo, one on Lake 
Valencia, and another on the Orinoco, Apurd and Portuguesa 
rivers, starting from Ciudad Bolivar. 

The coast of Venezuela has an aggregate length of 1876 m., and 
there arc 32 ports, large and small, not including those of Lakes 
Maracaibo and Tacarigua and the Orinoco. The great majority 
of these have only a limited commerce, restricted to domestic 
exchanges. The first-class jiorts arc La Guaira, Puerto Cnbello, 
Ciudad BoHvar, Maracaibo an(l Carupano, and the second-class are 
Sucre, Juan Criego, Guiria, Cafio Colorado, Guanta, Tucacas, La 
Vela and Porlamar. The commerce of these ports, both in the 
foreign and domestic trade, is small, tariff regulations being onerous, 
and the people too impoverished to be consumers of much beyond 
the barest necessaries of life. The total foreign trade in 1908 
amounted to $9,778,8 to imports and $14, 5<5o, 830 exports, the values 
being in U.S. gold. The exports to the United States were valued 
at $5,550,073 and to France $5,496,627. The principal exports 
were coffee, cacau, divi-divi, rubber, hides and skins, cattle and 
asphalt. The imports include manufactured articles of all kinds, 
hardware and building materials, earthenware and glassware, 
furniture, drugs and medicines, wines, foodstuffs, coal, petroleum 
and many other things. Tlic coasting trade is largely made up of 
products destined for exportation, or imjiorts trans-shipped from 
the first-class ports to the smaller ones which have no direct re- 
lations with foreign countries. In the absence of statistical returns 
it is impossible to give the values of this branch of trade. The 
exchanges of domestic products are less important than they 
should be. The Orinoco trade is carried on almost wholly through 
Port of Spain, Trinidad, where merchandise and produce is trans- 
ferred between light drauglit rivc?r boats and foreign ocean-going 
steamers. The distance from Port of Spain to Ciudad BoHvar is 
299 m. and the traffic is carried by foreign-owned steamers. Under 
the administration of President Cipriano Castro this traffic was 
.suspended for a long time, and trans-shipments were made at La 
Guaira. Above Ciudad Bolivar transportation is effected by two 
or three small river steamers and a great number of small craft 
(lauchas, huugos, halandras, dec,), using sails, oars and punting poles. 

AgricuUurr . — The principal industries of Venezuela arc agri- 
cultunil and })astoral. Both have suffered heavily from military 
operations, but still they have remained the basis of Venezuelan 
wealth ami progres-s. Much the greater part of the republic is fertile 
and adapted to cultivation. Irrigation, wliich has not been used 
to any great extent, is needed in some parts of the country for the 
best results, but in others, as in the valleys and on the northern 
slopes of the Maritime Andes, the rainfall is .sufficiently well distri- 
buted to meet most requirements. The long dry season of the 
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lianas and surrounding slopes, wliich have not as yet been devoted 
to cultivation, will require a different system of agriculture with 
systematic irrigation. In colonial times the llanos were covered 
with immense herds of cattle and horses and were inhabited by a race 
of hardy, expert horsemen, the llaneros. Both sides in the War of 
Independence drew upon these herds, and the llaneros were among 
the bravest in both armies. The end of the war found the llanos 
a desert, both herds and herdsmen having nearly disappeared. 
Successive civil wars prevented their recovery, and these great plains 
which ought to be one of the chief sources of meat supply for the 
world are comparatively destitute of stock, and the only source of 
revenue from this industry is the small number of animals shipped 
to the West Indies. The breeding of goats and swine is an 
important industry in some regions. The climatic conditions are 
not so favourable as in Argentina, but these are counterbalanced 
to some extent by the great river system of the Orinoco, whose largo 
navigable tributaries cross the plains from end to end. and whose 
smaller streams from the surrounding highlands provide superior 
opportunities fur water storage and irrigation. On the mesas alfalfa 
could be substituted for the native grasses and be used for stock 
when the pasturage of the lower plains is not available. Other 
industries of the colonial period were the cultivation of indigo and 
tobacco. The former has nearly disappeared, but the latter is 
still one of the more important products of the country. The best 
known tobacco^producing localities are Capadarc, Yaritagua, Merida, 
Cumanacoa, Guanape, Guaribe and Barinas. The best quality is 
that from the Capadare district, in the state of Falcon, which rivals 
that of the Vuelta Abajo of Cuba. No effort is made to improve 
the Venezuelan product, a part of which is exported to Cuba for 
cigar making. Tlie principal agricultural products are coffee, 
cacau (cacao), sugar, Indian corn and beans. Coffee was introduced 
from Martinique in 1784 and its exportation began five years later. 
It is grown at elevations of 1600 to .pxio ft., and the yield is reported 
to be i to i lb per tree, which is much less than the yield m Sao 
Paulo, Brazil, An official work (Vcloz Goiticoa, Venezuela, Washing- 
ton, 1904) gives the number of cofiee trees in Venezuela as 350,000.000 
belonging to 33,000 estates ; the output was 42,806 tons in 1907. 
Several grades are produced in Venezuela, determined by geographi- 
cal position, altitude and method of curing and preparing for market. 
The Maracaibo type from tlie mountain -.slopes of M6rida, Trujillo 
and Tachira is perhaps the best known and brings the best price. 
Cacau {Theobroma cacao) is an indigenous product and is extensively 
cultivated on the Caribbean slopes. It requires a high temperature 
(about 80® F.), rich soil and a high degree of humidity for the 
best development of the tree. The tree has an average height of 
13-13 ft*, begins bearing five years after planting, requires little 
attention beyond occasional irrigation, bears two crops a year (June 
and December), and produces well until it is forty years of age — the 
yield being from 490 to 600 lb per acre of 100 trees. There are two 
grades of Venezuelan cacau^the criolln or native, and the trinitario, 
or Trinidad, the first being superior in quality. The best cacau 
comes from the vicinity of Caracas and is marketed under that name. 
The exportation of 1907 was about 14,000 tons. Sugar-cane is not 
indigenous, but it is cultivated with marked success in the lowlands 
of Zulia, and at various points on the coast. The industry, however, 
has not kept pace with its development in other countries and, in 
great part, still employs antiquated methods and machinery. Its 
principal prcxluct is “ papeldn,” or brown sugar, which is put on 
the market in the shape of small cylindrical and cubical masses of 
1} to 3i lb weight. This quality is the only one consumed in the 
country, with the exception of a comparatively small quantity of 
granulated, and of refined sugar in tablets prepared for people of 
the well-to-do classes. The annual output is about 3000 tons. 
Cotton was produced in several places in colonial times, but the 
output has declined to a few thousand pounds. The plant is in- 
digenous and grows well, but. unlike cacau, it requires much manual 
labour in its cultivation and picking and does not seem to be favoured 
by the planters. Indian corn is widely grown and provides the 
staple food of the people, especially in the interior. Beans also 
are a common food, and are universally produced, especially the 
black bean. Wheat was introduced by the Spaniards immcjcliately 
after their occupation of Venezuela, and is grown in the elevated 
districts of Aragua and the western states, but the production does 
not exceed home consumption. Rice is a common article of food 
and is one of the principal imports. Several states are ofiering 
bounties to encourage its cultivation at home. Other agricultural 
products are sweet potatoes, cassava (manioc), yuca, yams, white 
potatoes, maguey, okra, peanuts, pease, all the vegetables of the 
not and temperate climates, oranges, lemons, limes, bananas, 
plantains, figs, grapes, coco-nuts, pine-apples, strawberries, plums, 
guavas, breadfruit, mangoes and many others. There are also 
many fruits found growing wild, like those of the cactus and various 
palms, and these are largely consumed. The forest products, 
whose collection and preparation form regular industries, are rubber 
(called caucho or ^oma), toaka Ixsans, vanilla, copaiba, chique-chique, 
sarsaparilla, divi-divi, dye-woods, cabinet- woods and fibres. The 
rubber forests are on the Orinoco and its tributaries of the Guiana 
highlands. 

Minint ;. — The principal minerals are gold, copper, iron, sulphur. 


coal, asphalt and petroleum. Silver, tin, lead, nurcury and 

E recious stones are listed among the mineral re.sources of the country, 
ut no mines have been developed, and they are pos.sibilities onh\ 
Gold is found throughout a wide area, but ichiefiy in the Yuniari 
region, about loo m. S.W. of the principal mouth of the Orinoco 
and near tlio borders of British Guiana, where the famous El Callao 
mines arc. These mines have produced as much as 1 81 ,ojo* 2 Spani.sh 
oz. m one year (i88()) anti a total of x.jzo.qzQ'oq oz. from 1871 tt> 
1890, while another report gives an output valued at $23,000,000 
U.S. gold in the fifteen years from 1884 to 11899. The i)fodViction 
since then has greatly declined. There are 14 copper mines in the 
country, those at Aroa, 70 in. W. of Puerto Cabeilo and in railway 
communication with I'ucacas (8y m.), being the most productive, 
rhey date from i()05 and now belong to an English company. 
Ihe output from 1878 to 1891 was 329,218 tons of ore and 53,053 
tons of regulus, valued at ;i2,794,y8(), Iron of a good quality has 
Ixien found in the linataca region, Della-Aniacuro terrilory. 53 m. 
from the ** Boca Grande ” of the Orinoco. 'I'lic principal coal 
deposits developed are at Naricual, near Barcelona, and a railway 
has been constructed to bring the output to the port of Guanla. 
Asphalt is taken from several dc]iOHits- from Maracaibo, Cumana 
and Pi'dernales in the Orinoco delta. 'J‘he latter place also yields 
petroleum. Suliilnir is mined near Cari'ipano, and salt in Zulia and 
on the peninsula of Araya. 'I'he latt<‘r is a government monopoly, 
and the high prices at which it is soUl constitute a .serious prejudice 
to the people and to incliistries like that of meal packing. 

Pearl Fisher ivs, -Owe of the okh'st of Venezuelan industries, the 
Margarita pearl fisheries, was jirohibited in igoy for an indefinite 
time because of the threatened (?xtinrtion of the oystcT beds. The 
industry dates trom the first exploration of this coast and was 
jirobably carried on before that by th(^ natives. The fisheries arc 
established alxmi the islands of Margarita, Coche and Cubagua, 
the best producing beds being at K1 1 'irano and Macanao, the first 
N.E. anfl the other N.W. of Margarita. The natives engaged in 
the fishery used some 400 sailboats of 3 to 15 tons capacity, and the 
beds were raked in search of pearl oysters. In 1900 a concession 
was granted for an exclusive right to fish for pearls, &c., lietween 
Margarita and the coast, the contractor to use submarine 
apparatus. 

Manufactures. ’-‘•There are few manufacturing industries in Vene- 
zuela, and these usually of the parasitic type, created by ollicial 
favour and protected by high tariffs on imjx>rl.s in compelilion. 
The manufactures of thi.s class include ai‘ratcd waters, beer, 
candles, chocolate, cigarettes, cotton fabrics, hats, ice, matches, boots 
and shoes, drugs and medicines, "I'hcrc are a number ol electric 
plants, three of which use water pow.*r, one at El Encantado, 10 m. 
from Canica.s, one at M6rida, and the third at San Crisl6bal, TAchira. 
I'lie jdants using steam for motive? power are at Caracas, Maracaibo, 
Valencia and Puerto Cahello. 'J’here has b<*<?n some development 
in the manufactun? of agricultural machinery and implements, 
vehicles, ]jianoK and furnilurt?, anti some older industries, such as 
tanning leather and the maniifacUire of saddles and harness, the 
milling of wheat and Indian corn, distilling, soap-making, &c. At 
Guanta there is a factory for the manufacture of palonl fuel from 
Naricual coal and asphalt. In 1901 then? w'as on<} saladero, or meat- 
packing c.stabli.shnienl, in the Orinoco- Apure region, but it did not 
|)rove successful because of the high cost of salt. 

Gm)emment . — The government of Venezuela is that of a 
federal republic of nominally independent, self-governing 
states, administered according to the provisions of the consti- 
tution of the 27th of April 1904, modified or revised on the 
5th of Augu.st 1909. The legislative power is nominally 
vested in a national Congress of two houses — the Senate and 
Chamber of Deputies— which meets at Cardcas every two years 
on the 23rd of May, the se.ssion lasting 90 days. The Senate 
consists of two members from each state, or 40 members, who 
are elected by the slate legislatures for a period of four years. 
A senator must be a native-born citizen and not less than thirty 
years of age. The Chamber consists of popular representatives, 
elected by direct vote, in the proportion of one deputy for each 
35,000 of population, each state being entitled to at least one 
deputy, or two in case its population exceeds 15,000, the federal 
district and territories being entitled to representatives on the 
same terms* A deputy must also be a native-born citizen, 
not less than twenty-one years of age, and is elected for a 
period of four years. 

The executive power is vested by the constitution in a presi- 
dent, two vice-presidents and a cabinet of ministers. The 
president and vice-presidents, who must be Venezuelans by 
birth and more than thirty years old, are elected by an electoral 
body or council composed of members of the national Congress, 
one member from each state and the federal district. This 
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council elects by an absolute majority of votes. The^ presi- 
dential term is four years (it was six years under the constitution 
of 1904), and the president ciinnot succeed himself. The 
powers of the executive, direct and implied, are very broad 
and permit the exercise of much absolute authority. The 
president is assisted by a cabinet of seven ministers and the 
governor of the federal district, their respective departments 
being interior, foreign relations, finance and public credit, war 
and marine, jomento (promotion), public works and public 
instruction. The ministers are required to countersign all acts 
relating to their respective departments, and are held respon- 
sible both before Congress and the courts for their acts. The 
department of fomento is charged with the supervision of all 
matters relating to agriculture, stock-raising, mines, industries, 
commerce, statistics, immigration, public lands, posts, tele- 
graphs and telephones. The department of the interior is also 
charged with matters relating to the administration of justice, 
religion and public worship. 

The judicial power is vested in a supreme federal court, 
called the Corte Federal y de Casacidn, and such subordinate 
tribunals as may be created by law. As the laws and pro- 
cedure are uniform throughout the republic and all decrees 
and findings have legal effect everywhere, the state judicial 
organizations may be considered as taking the place of district 
federal courts, although the constitution does not declare them 
so. The federal court consists of 7 members, representing as 
many judicial districts of the republic, wlio are elected l)y 
Congress for periods of six years (Const. 1904), and are eligible 
for re-election. Jt is the supreme tribunal of the republic, 
having original jurisdiction in cases of impeachment, the con- 
stitutionality of laws, and controversies between states or 
officials. It is also a court of appeal (Casacidn) in certain 
cases, as defined by law. The judicial organization of the states 
includes in each a supreme court of three members, a superior 
court, courts of first instance, district courts and municipal 
courts. The judicial terms in the states arc for three years. 
In the territories there are civil and criminal courts of first 
instance, and municipal courts. The laws of Venezuela arc 
well codified both as to law and procedure, in civil, criminal 
and commercial cases. 

The state governments arc autonomous and consist of legis- 
lative assemblies composed of deputies elected by ballot for a 
period of three years (Const. 1904), which meet in their respective 
state capitals on the ist of December for sessions of thirty days, 
and for each a president and two vice-presidents chosen by 
the legislative assembly for a term of three years. The states 
arc divided into districts and these into vmnicipios, the executive 
head of which is a jefe politico. There is a municipal council of 
seven members in each district, elected by the municipios, and 
in each municipio a communal junta appointed by the municipal 
council. The governors of the federal territories arc appointees 
of the president of the republic, and the jeje politico of each 
territorial municipio is an appointee of the governor. The 
Federal District is the seat of federal authority and consists 
of a small territory surrounding Caracas and La Guaira, known 
in the territorial division of 1904 as the West district, and the 
island of Margarita and some neighbouring islands, known as 
the East district. 

'I'here are two classes of citizens in Venezuela — native-born 
and naturalized. The first includes the children of Venezuelan 
parents born in foreign countries; the latter comprises four 
classes: natives of Spanish- American republics, foreign- 
born persons, foreigners naturalized through special laws 
and foreign women married to Venezuelans. The power of 
granting citizenship to foreigniTS is vested in the president of 
ihe republic, who is also empowered to refuse admission to the 
country to undesirable foreigners, or to expel those who have 
violated the special law (April 1 1 , 1903) relating to their conduct 
i 4 n Venezuelan territory. The right of suffrage is exercised by 
, ^Venezuelan males over 21 years of age, and all electors are 
eligible to public office except where the constitution declares 
otherwise. Foreign companies are permitted to transact 


business in Venezuela, subject to the laws relating to non- 
residents and also to the laws of the country governing national 
companies. 

Army. — 'I'he military forces of Venezuela consist nominally of 
about 20 battalions of infantry, of 400 men each, and 8 batteries 
of artillery, of 200 men each. There is also a battalion of marines 
employed about the ports and in the arsenals. The organization 
and equipment is defective, and the force deficient in numbers and 
discipline. The police force and fire companies in the larger citie.s 
are organized on a military basis, and arc sometimes used for 
military puriioses. h'or a people so accustomed to revolutionary 
outbreaks, the Venezuelans are singularly deficient in military 
organization. 'J'here is no lack of officers of the highest grades, 
but the rank and fils are not uniformed, equipjied or drilled, and 
military campaigns are usually irrt?gular in character and of com- 
paratively short duration. It should be said that Venezuela has 
a modern military organization .so far as law can make it. it is 
drawn in imitation of European models, and makes military service 
compulsory for all Venezuelans between 21 and 50 years. This 
national force is divided into actives and reserves, the strength 
of the first l>eing fixed by Congress, and all the rest, of unknown 
number, belong to the latter. The provisions of the law, however, 
have never bec‘n enforced, and the actives or regular army are 
rt?cruited by impressment rather than through conscription. There 
is a military academy at Caracas, and battalion schools arc provided 
for officers and privates, but they are of little value. 

Education ,' — In popular education Venezuela has done almost 
nothing worthy of record. As in (^.hile, Peru and Colombia, the 
ruling clas.se.s and the Church have taken little interest in thti educa- 
tion of the Indians and mestisoa, Venezuela, it is true, has a com- 
prehensive public instruction law, and attendance at the jmblic 
.schools is both gratuitous and nominally compulsory. J 3 ut outside 
the cities, towns and large villages near the coast there are no schools 
and no teachers, nor has the government done anything to provide 
them. This law has been in force since about 1870, but on the 30th 
of June 1908 there were only 1150 public schools in the republic 
with a total enrolment of 35,777 pupils. There arc a number of 
parochial and convtmtual schools, the church being hostile to the 
public-school system. An overwhelming majority of the people is 
illiterate and is practically unconscious of the defect. In 1908 the 
educational facilities provided by the n‘j)ublic, not including soma 
j)rivaic subventioned schools, were two universities and thirty- 
three national colleges. The universities are at Caracas and M6rida, 
th(} latter known as the Universidad de los Andes. The Caracas 
institution dates from early colonial times and numbers many 
prominent Venezuelans among its alumni. The national college 
corresponds to the lyceum and high school of other countries. There 
are law, medical and engineering schools in the country, but one 
rarely hears of them. The episcopal seminaries arc usually good, 
especially the one at Caracas. In addition to these, there arc 
normal, polytechnic, mining and agricultural .schools, the last at 
Caracas and provided with a good library and mu.seum. There are 
several mechanics’ schools (Artes y Oficios) in the larger cities, and 
a large number of private schools. Further educational facilities 
arc provided by a national library with about 50,000 volumes, a 
national museum, with a valuable historical collection, the Cajigal 
Obscr\'-atory, devoted to astronomical and meteorological work, 
and the Venezuelan Academy and National Academy of History — 
the first devoted to the national language and literature, and the 
.second to its history. 

Relij^ion , — The Roman Catholic is the religion of the state, but 
freedom of worship is nominally guaranteed by law. The president, 
howevc^r, is empowered to deny admission into the country of 
foreigners engaged in special religious work not meeting his approval. 
Praciically no other form of worship exists in the country than 
that of the Roman Catholic Church, the Protestant and other 
denominations holding their services in inconspicuous chapels or 
private apartments in the larger cities, where considerable numbers 
of foreigners reside. The state contributes to the .support of the 
Church, builds its churches and provides for the salaries of its 
clergy, and at the .same time it has the right to approve or reject 
all ecclesiastical appointments and to permit or forbid the execution 
of all decrees of the Roman See relating to Venezuela. The Church 
hierarchy consists of one archbishop (Caracas) and four suffragan 
bishops (Merida, Guiiyana. Barquisimeto and Guarico), 

Finance . — The financial situation in Venezuela was for a long time 
extremely comT>licated and discreditable, o^ving to defaults in the 
payment of pul)lic debts, complications arising from the guarantee 
of interest on railways and other public works, responsibility for 
damages to private property during civil wars and bad administra- 
tion. To meet increasing obligations, taxation has been extended 
and heavily increased. 'The public revenues are derived from 
customs taxes and charges on imports and exports, transit taxes, 
catth? taxes, profits on coinage, receipts from .state monopolies, 
receipts from various public ser\dcc.s such as the post office, telegraph, 
Caracas waterworks, &c., and sundry' taxes, fines and other sources. 
From 60 to 70 of the revenue is derived from the cuKtom'hou.se. 
and the next largest .source is the transit tax. The official budget 
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returns for 1904-b show the revenues and expenditures to have 
been— 

1904. 1905. 1906. 

BoHvares, Bolivares. Bolivares, 

Revenue . . . 57.57<>.74i 49^385*37^) 49»293.«>^»7 

Expenditure . . • 52.925, 52X 54.7x8,103 5x.874.994 

A considerable part of the expenditure since 1903 consists of pay- 
ments on account of foreign debts which Vcuczuela was compelled to 
satisfy To meet these, taxes were increased wherever possible, thus 
increasing both sides of the budget beyond its normal for those years. 

The public debt of Venezuela dates back to the War of Indepen- 
dence, when loans were raised in Europe for account of the united 
colonics of Colombia. Ecuador and Venezuela. The separation 
of the Colombian republic into its three original parts took place 
in 1830, and in 1834 the foreign debt contracted was divided among 
the three, Venezuela btdng charged with 28J %. or /a, 794.826, 
of which ;(9o0,43O were arrears of interest. Other items were 
afterw'ards added' to liquidate other obligations than those included 
in the above, chiefly on account of the internal debt. Several con- 
versions and compositions followed, interest being paid irregularly. 
In 1880-81 there was a consolidation and conversion of the re- 
public’s foreign indebtedness through a new loan of £2,750,000 at 
and in 1896 a new loan of 50,000,000 bolivares (£1,980,198) for 
railway guarantees and other domestic obligations. In August 
1Q04 these loans and arrears of interest brought the foreign debt 
wp to £5.9x8,725, which in 1905 was converted into a “ diplomatic ** 
debt of £5,229,700 (3 %). During these years Venezuela had bt^en 
T)ursuing the dangerous policy of granting interest guarantees on 
the construction of railways t^y foreign cor[K»ralions, which not 
only Immght the government into conflict with them on account 
of defaulted payments, but also through disputed interpretations 
of contracts and alleged arbitrary acts on the part of government 
otUcials. In the civil wars the government was al.so held responsible 
for damages to these properties and for the mistreatment of foreigners 
residing in the country. Some of these claim.s brought Venezuela 
into conflict with the governments of Groat Britain, Germany and 
Italy in 1903, and Venezuelan ports were blockaded and there was 
an enforced settlement of the claims (about £104,417), which were 
to be paid from 30 % of the revenues of the imX Guaira and Puerto 
Cabcllo custom-houses. This settlement was followed by an adjust- 
ment of all other claims, payment to he efl<*cted through the same 
channels. In 1908 3X) the total debt of Venezuela (according 

to official returns) consisted of the following items : — 

Brfl/vaffis. 

Consolidated internal debt 03,171,818 

Diplomatic debt (Spanish, French and Dutch) . 7,014,569 

,, „ (French. 1903-4) . . . 5.733.490 

,, „ of 1905 132,049,925 

Uncon.solidatecl debt in circulation . . . 501,742 

Total . 212.531,544 

or, at 25J bolivares per £, £8,417,091 

currency of Venezuela is on a gold basis, the coinage of .silver 
and nickel is restricted, and the state issues no pape*r notes. Foreign 
coins were formerly legal tender in the republic, but this has been 
cluinged by the exclusion of foreign silver coins and the acceptance 
of foreign gold coins as a commodity at a fixed value. Under the 
currency law of the 31st of March 1879, the thousandth part of a 
kilogramme of gold was made the monetar}'' unit and was called a 
bolivar, in honour of the Venezuelan liberator. The denominations 
provided for by this law are* - 

Gold : 100, 50, 20, TO and 5 bolivares. 

Silver : 5,2,1 bolivares ; 50, 20 cimlimos. 

Nickel : 12J and 5 chitimos. 

These denominations are still in use except the silver 20-centimos 
piece, which was replaced by one of 25 cimiimos in 1891. The 
silver 5-bolivar piece is usually known as a *' dollar," and is equiva- 
lent to 48! pence, or 9OJ cents U.S. gold. The old " pe.so " is 
no longer used except in accounts, and is reckoned at 4 bolivares, 
being sometimes described as a " .soft " dollar. Silver and nickel 
are legal tender for 50 and 20 bolivares respectively. Paper currency 
in is.sued by the bank.s of Venezuela, Caracas and Maracaibo under 
the provisions of a general banking law, and their notes, although 
not legal tender, arc everywhere accepted at their face value. 

The metric weights and measures have been officially adopted j 
by Venezuela, but the old Spanish units are still popularly used 
throughout the country. (A. J. L.) 

History, — The coast of Venezuela was the first part of the 
American mainland sighted by Columbus, who, during hi.s 
third voyage in 1498, entered the Gulf of Paria and sailed 
along the coast of the delta of the Orinoco. In the following 
year a much greater extent of coast was traced out by Alonzo 
cle Ojeda, who was accompanied by the more celebrated 
Amerigo Vespucci. In 1550 the territory was erected into the 
captain-generalcy of Caracas, and it remained under Spanish 
rule till the early part of the 19th century. During this period 
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negro slaves were introduced ; but less attention was given 
by the Spaniards to this region than to other parts of Spanish 
America, which were known to l>e rich in the precious metals. 

In 1810 Venezuela rose against the Spanish yoke, and on 
the 14th of July t8ii the independence of the territory was 
proclaimed. A war ensued which lasted for upwards of ten 
years and the principal events of which are described under 
J30LIVAR (y.w.), a native of Caracas and the leading spirit of 
the revolt. It was not till the 30th of March 1845 that the 
independence of the republic was recognized by Spain in the 
treaty of Madrid. Shortly after the battle of Carabobo (June 
24, 1821), by which the power of Spain in this part of the 
world was broken, Venezuela was united with the federal state 
of Colombia, which embraced the present Colombia and Ecuador ; 
but the Venezuelans were averse to the Confederation, and an 
agitation was set on foot in the autumn of 1829 which resulted 
in the issue of a decree (December 8) by General Paez dis- 
solving the union, and declaring Venezuela a sovereign and 
independent state. The following years were marked by re- 
curring attempts at revolution, but on the whole Venezuela 
during the period 183O’ 1846 was less disturbed than the neigh- 
bouring republic owing to the dominating influence of General 
Paez, who during the whole of that time exercised practically 
dictatorial power. In T849 a successful revolution broke out 
and Paez was driven out of the country. The author of his 
expulsion, General Jose Tacleo Monagas, had in 1847 been 
nominated, like so many of his predecessors, to the presidency 
by Paez, but he was able to win the support of the army and 
assert his independence of his patron. Paez raised the standard 
of revolt, but Monagas was completely victorious. For ten 
years, amidst continual civil war, Monagas was supreme. The 
chief political incident of his rule was a decree abolishing 
slavery in 1854. General Juan Jose Falcon, after .some years 
of civil war and (confusion, maintained himself at the head of 
affains from 1863 to 1868. In 1864 he divided Venezuela into 
twenty states and formed them into a Federal republic. The 
chief parties whose struggles had caused so much strife and 
bloodshed were the Unionists, who desired a centralized govern- 
ment, and the Federalists, who preferred a federation of semi- 
autonomous provinces. The latter now triumphed. A revolt 
headed by Monagas broke out in 1868, and Falcon had to fly 
the country. In the following year Antonio Guzman Blanco 
.succeeded in making himself dictator, after a long series of 
battles in which he wa.s victorious over the Unionists. 

For two decades after the close of these revolutionary troubles 
in 1870 the supreme power in Venezuela was, for all practical 
purposes, in the hands of Guzman Blanco. He evaded the 
clause in the constitution prohibiting the election of a pre- 
sident for successive terms of office by invariably arranging 
for the nomination of some adherent of his own as chief of the 
executive, and tlien pulling the strings behind this figurehead. 
The tenure of the pre.sidcntial office was for two yeans, and at 
every alternate election Guzman Blanco was declared to be 
duly and legally chosen to fill the post of chief magistrate of 
the republic. In 1889 there was an open revolt against the 
dictatorial system so long in vogue ; and President Rojas Paul, 
Blanco’s locum tenens, was forced to flee the country and take 
refuge in the Dutch colony of Cairafoa. A scene of riot and 
disorder was enacted in the Venezuelan capital. Statues of 
Bianco, which had been erected in various places in the city 
of Caracas, were broken by the mob, and wherever a portrait 
of the dictator was found it was torn to pieces. No followei 
of the Blanco regime was safe. An election was held and 
General Andueza Palacios was nominated president. A move- 
ment was set on foot for the reform of the constitution, the 
principal objects of this agitation being to prolong the prer 
sidentiai term to four years, to give Congress the right to choose 
the president of the republic, and to amend certain sections 
concerning the rights of persons taking part in armed insurrec- 
tion arising out of political issues. All might have gone well 
for President Palacios had he not supposed that this extension 
of the presidential period might be made to apply to himself. 

xxvii. 32 



994 VENEZUBLA 


His atten^t to force this question produced violent opposition 
in 1S9I; and ended in a rising headed by General Joaquin 
Crespo. This revolt, which was accompanied by severe fight- 
ing, ended in 1892 in the triumph of the insurgents, Palacios 
and his followers being forced to leave the country to save 
their lives. General Crespo became all-powerful ; but he did 
not immediately accept the position of president. The reform 
of the constitution was agreed to, and in 1894 General Crespo 
was duly declared elected to the presidency by Congress for 
a period of four years. One of the clauses of the reformed 
constitution accords belligerent rights to all persons taking up 
arms against the state authority, provided they can show that 
their action is the outcome of political motives. Another 
clause protects the property of rebels against confiscation. 
Indeed, a premium on armed insurrection is virtually granted. 

In April 1895 the long-standing dispute as to the boundary 
between British Guiana and Venezuela was brought to a 
crisis by the action of the Venezuelan authorities in arresting 
Inspectors Barnes and Baker, of the British Guiana police, with 
a few of their subordinates, on the Cuyuni river, the charge 
bein^ that they were illegally exercising the functions of British 
officials in Venezuelan territory. Messrs Barnes and Baker 
were subsequently released, and in due course made their report 
on the occurrence. For the moment nothing more was heard 
of this boundary question by the public, but General Crespo 
instructed the Venezuelan minister in Washington to ask for 
the assistance of the United States in the event of any demand 
being made by the British Government for an indemnity. 
Whilst this frontier difficulty was still simmering, an insurrec- 
tion against General Crespo was fomented by Dr J. P. Rojas 
Paul, the representative of the Blanco regime, and came to a 
head in October 1805, risings occurring in the northern and 
southern sections of the republic. Some desultory fighting 
took place for three or four months, but the revolt was never 
popular, and was completely suppressed early in 1896. The 
Guiana boundary question now began to assume an acute 
stage, the Venezuelan minister in Washington having persuaded 
President Cleveland to take up the cause of Venezuela in vindi- 
cation of the principles of the Monroe doctrine. On the i8th 
of December 1895 ^ message was sent to the United States 
Congress by President Cleveland practically stating that any 
attempt on the part of the British Government to enforce its 
claims upon Venezuela as regards the boundary between that 
country and Guiana witliout resort to arbitration would be 
considered as a casus beUi by his government. The news of 
this message caused violent agitation in Cariicas and other 
towns. A league was formed binding merchants not to deal 
in goods of British origin ; patriotic associations were estab- 
lished for the purpose of defending Venezuela against British 
aggression, and the militia were embodied. The question was 
subsequently arranged in 1899 by arbitration, and by the pay- 
ment of a moderate indemnity to the British officers and men 
who had been captured. Diplomatic relations between the 
two countries, which had been broken off in conse(juence of 
the dispute, were resumed in 1897. 

In 1898 General Crespo was succeeded as president by Senor 
Andrade, who had represented Venezuela in Washington during 
the most acute stage of the frontier question. Towards the 
c«d of the year a revolutionary movement took place with the 
object of ousting Andrade from power. The insurrection was 
crushed, but in one of the final skirmishes a chance bullet struck 
General Crespo, who was in command of the government troops, 
and he died from the effects of the wound. A subsequent revolt 
overthrew President Andrade in 1900, General Cipriano Castro 
then became president. During 2901 and 1902 the internal 
condition of the coonny remained disturbed, and fighting went 
on continually between the government troops and the revolu- 
tionists. 

The inhabitantsi of Venezuela have a right to vote for the 
membcfs of Coagin^ buH in reality this privilege is not exercised 
by them. Offidsl nominees are as a rule returned without any 
opposition, the detslils of the voting having been previously 


arranged by the local authorities in conformity with instructions 
from headquarters. In these circumstances the administration 
of public affairs fell into the hands of an oligarchy, who governed 
the country to suit their own convenience* Pre.sident Castro 
was for eight years a dictator, ruling by corrupt and revolution- 
ary methods, and in defiance of obligations to the foreign creditors 
of the country. The wrongs inflicted by him on companies and 
individuals of various nationalitie.s, who had invested capital in 
industrial enterprises in Venezuela, led to a blockade of the 
Venezuelan ports in 1903 by English, German and Italian 
warships. Finding that diplomacy was of no avail to obtain the 
reparation from Castro that was demanded by their subjects, 
the three powers unwillingly had recourse to coercion. The 
president, however, sheltered himself l^ehind the Monroe doctrine 
and appealed to the government of the United States to inter- 
vene. The dispute was finally referred by mutual consent to 
the Hague Court of Arbitration. I'he Washington government 
had indeed no cause to lx; well disposed to Castro, for he treated 
the interests of Americans in Venezuela with the .same high- 
handed contempt for honesty and justice as those of Europeans. 
The demand of the United States for a revision of what is known 
as the Olcott Award in connexion with the Orinoco Steamship 
Company was in 1905 met by a refusal to reopen the case. 
Meanwhile the country, whicli up to the blockade of 1903 had 
been seething with revolutions, now became much quieter. In 
1906, the president refused to allow M. I’aigny, the French 
minister, to land, on the ground that he had broken the quaran- 
tine regulations. In consequence, France broke off diplomatic 
relations. In the following year, by the decision of the Hague 
'Tribunal, the Venezuela government had to pay the British, 
German and Italian claims, amounting to £691,160; but there 
was still £840,000 due to other nationalities, which remained to 
be settled. The year 1907 was marked by the repudiation of 
the debt to Belgium, and fresh difficulties with the United 
States. Finally, in 1908 a dispute arose with Holland on the 
ground of the harbouring of refugees in Cura^oa. The Dutch 
Minister was expelled, and H*olland replied by the despatch of 
gunboats, who destroyed the Venezuelan fleet and blockaded the 
ports. In December General Castro left upon a visit to Europe, 
nominally for a surgical operation. In his absence a rising 
against the dictator took place at Caracas, and his adherents 
were seized and imprisoned. Juan Vincenti Gomez, the vice- 
president, now placed himself at the head of affairs and formed an 
administration. He was installed as president in June 1910. 
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VBNGURIiA, a seaport on the west coast of India in Ratna^ii 
district, Bombay. Pop. (1901) 19,018. It was an early site 
of both Dutch and English factories, and was formerly the port 
for communication with the garrisons in the Southern Mahratta 
country. In the neighbourhood are the “ Burnt Islands,” with 
the Vengurla Rock lighthouse. 

VENICE {VeHeda), a city and seaport of Italy, occupying one 
of the most remarkable sites in the world. At the head of the 
Adriatic, between the mountains and the sea, lies that part of 
the Lombard plain known as the Veneto. Tlic whole of this 
lain has l)een formed by the debris swept down from the Alps 
y the rivers Po, Ticino, Oglio, Adda, Mincio, Adige, Brenta, 
Piave, Livenza, Tagliamento and Isonzo. The substratum of 
the plain is a bod of boulders, covered during the lapse of ages by 
a deposit of rich alluvial soil. The rivers when they debouch 
from the mountains assume an eastern trend in their effort to 
reach the sea. The result is that the plain is bejng gradually 
extended in an easterly direction, and cities like Ravenna, 
Adria and Aquileia, which were once seaports, lie now many 
miles inland. The encroachment of land on sea has been cal- 
culated at the rate of about three miles in a thousand years. 
A strong current sets round the head of tlie Adriatic from east 
to west. This current catches the silt brouglit down by the 
rivers and projects it in long banks, or Udif parallel with the 
.shore. In process of time some of these banks, as in the case 
of Venice, raised themselves above the level of the water and 
bccume the true shore-line, while behind them lay large surfaces 
of water, called lagoons, formed partly by the fresh water 
brought down by the rivers, partly by the salt-water tide which 
found its way in by the channels of the river mouths. Along 
the coast-line, roughly speaking between the Apennines at 
Rimini and the Carnic Alps at Trieste, three main systems of 
lagoons were thus created, the lagoon of Grado or Marano to 
the east, the lagoon of Venice in the middle, and the lagoon of 
Comacchio to the south west (for plan, see Harbour). All 
three are dotted with small islands, possibly the remains of some 
earlier lido. These islands are little else than low mud banks, 
barely rising above the water-level. On a group of these mud 
banks about the middle of the lagoon of Venice stands the c:ity of 
Venice. It would be difficult to imagine a site less adapted for 
the foundation and growth of a great community. The soil is 
an oozy mud which can only be made capable of carrying build- 
ings by the artificial means of pile-driving ; there is no land fit for 
agriculture or the rearing of cattle ; the sole food supply is fish 
from the lagoon, and there is no drinking-water save such as 
could be stored from the rainfall. Yet the group of islands 
called Rialto, in mid-Venetian lagoon, were first the iuiylum and 
then the magnificent and permanent home of a race that took 
a prominent part in the medieval and Renaissance history of 
Europe. The local drawbacks and difficulties once surmounted, 
Venice by her geographical position became the stjaport nearest 
the heart of Europe. 

Ethnography and Early History,— As to the ethnograph} of the 
race little is known that is certain. It has frequently been said 
that the lagoon population was originaMy composed of refugees 
from the mainland seeking asylum from the incursions of Huns, 
Goths and Lombards ; but it is more probable tliat, long before 
the date of the earliest barbarian inroad, the lagoon islands 
already had a population of fisherfolk. In any case we may 
take it that the lagoon-dwellers were racially identical with the 
inhabitants of the neighbouring mainland, the Hcneti or Veneti. 
That the Heneti themselves were immigrants is generally ad- 
mitted. The earlier ethnographers, like Strabo, put forward 
three theories as to the original home of the race. Strabo 
himself talks of Armoric Heneti, and supposes them to have 
come from the neighbourhood of Brittany ; another theory 
gives us Sarmatian Heneti, from the Baltic provinces; while 
the most widely accepted view was that they reached Italy from 
Paphlagonia. Modem scholarship has rejected these theories. 
Pauli and Kretschmer, proceeding on the basis of language, 
have reached conclusions which in the main are identical. 
Pauli, who has published all the known inscriptions of the 
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Heneti, holds that the language is Illyrian, closely connected 
with Messapian. Kretschmer goes further and divides the 
Illyrian language into two sharply defined dialects, the northern 
dialect being represented by the Heneti. The result is that in 
the present condition cif our knowledge we must conclude that 
the Heneti were a branch of the Illyrian people. The Eneti of 
Paphlagonia, the Veneti of Brittany and the Venedi of the 
Baltic, are probably quite distinct, and the similarity of name 
is merely a coincidence. 

The dwellings of the primitive settlers in the lagoons were, 
in all probability, rude huts made of long reeds, such as may 
be stjen to this day in the lagoon of Grado. A ditch was cut 
deep into the mud so as to retain the water at low tide, and 
there the boats of the fishermen lay. The ground about the 
hut was made solid and protected from corrosion by a palisade 
of w’attled osiers, thus creating the earliest form of the fonda- 
menta^ or quay, which runs iilong the side of so many Venetian 
canals and is so prominent a feature in the construction of the 
city. Gradually, as time went on, and probably with the influx 
of refugees from the mainland, bricks made of lagoon mud 
came to take the place of wattle and reeds in the construction 
of the houses. Groups of dwellings, suc^h as are still to be 
seen on some of the small canals at Burano, clustered together 
along the banks of the det^per channels which traverse the 
lagoon islands and give access to the tide. It is these cliannds 
which determined the lines of construction ; the dwellings fol- 
lowed their windings, and that accounts for the extraordinarily 
cH)mplex network of calles and canals which characterizes 
modem Venice. The alleys or calli number 2327, with a total 
length of 893 m. ; the canals number 177 and measure 28 m. 
The whole site of Venice is dominated by the existence of one 
great main canal, the Grand Canal, which, winding through the 
town in the shape of the letter S, divides it into two equal parts. 
1 his great canal was ;)robably at one time the bed of a river 
flowing into the lagoons near Mestre. The smaller canals all 
serve as arteries to the Grand Canal. One other broad canal, 
once the bed of the Brenta, divides the island of the Giudecca 
from the rust of the city and takes its name from that island. 
The ordinary Venetian house was built round a courtyard, and 
I was one storey high ; on the roof was an open loggia for drying 
clothes ; in front, between the house and the water, ran the 
fondamenta. The earliest churches were built with cemeteries 
for the dead ; and thus we find the nucleus of the city of Venice, 
little iisolated groups of dwellings each on its separate islet, 
scattered, as Cassiodorus ^ says, like sea-birds' nests over the 
face of the waters. Some of the islets were still uninhabited, 
covered with a dense low growth which served as cover for 
game and even for wolves. 

With the destruction of the mainland cities by repeated 
barbarian invasions, and thanks to the gradual development 
of Venice as a centre of coasting trade in the northern Adriatic, 
the aspect of the city.ichanged. Brick and more rare!)' stone 
took the place of wood and wattle. The assaults of the Dal- 
matian pirates, attracted by the growing wealth of the city, 
necessitated the building of strong castellated houses, of which 
no example has come down to our day, but we may gather 
wlmt they were like from Petrarch's description of his house 
on the Riva degli Sc^hiavoni, with its two flanking towers, 
probably retaining the primitive form, and also from the repre- 
sentations of protecting towers which occur in Carpaccio's 
pictures. The canals too were guarded by chains stretched 
across their mouths and by towers in some cases, as, for ex- 
ample, in the case of the Torrcsella Canal, which takes its name 
from these defence works. These houses clustered round the 
churches which now began to be built in considerable numbers, 
and formed the various contrade of the city. The Cronica 
altinate in the vision of Fra Mauro gives us a picturesque account 
of the founding of the various parishes, Olivolo or C^tello, 
St Raffaello, St Salvadore, Sta Maria Formosa, S. Giovanni 
in Bragora, the Apostoli and Sta Giustina. Tradition has it 
that tfie earliest church in Venice was S. Giacomo di Rialto, 

’ Secretary to Theodork the Great, in a letter dated a.d. 523 , 
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said to have been founded in 432. The canals between these 
clusters of houses were deepened and cleared out, and in some 
cases trees were planted along the banks, or fondamenta ; we 
hear of the cypresses on San Giorgio Maggiore, of an ancient 
mulberry tree at San Salvadorc, of a great elder tree near the 
Procuratic Vccchie where the magistrates were wont to tie 
their horses. There were vineyards and orchards (broli) on 
land reclaimed from the sea, and lying between the various 
clusters of houses, which had not yet been consolidated into 
one continuous city. The canals were crossed by wooden 
bridges without steps, and in the case of the wide Grand Canal 
the bridge at Rialto was* carried on boats. Gradually, how- 
ever, stone bridges came into use. The earliest of these was 
the bridge of San Zaccaria, mentioned in a document of 1170. 
The Rialto bridge was designed in 1178 by Nicolo Barattieri, 
and was carried on pontoons. In 1255 and 1264 it was rebuilt, 
still in wood. It was. carried on beams and t.'ould be raised 
in the middle, as we sec it in Carpaccio^s picture of “ The 
Miracle of the Cross.” The pre.sent bridge, the work of Antonio 
or Giovanni Contino, whose nickname was da Ponte, dates 
from 1588-91, and cost 250,000 ducats. The same archi- 
tect was responsible for the lofty ” Bridge of .Sighs ” (1595-^ 
1605), connecting the ducal palace with the state prisons 
(1591-97) on the opposite side of the narrow canal on the east 
of the Rio del Palazzo. 

The early bridges were inclined planes and could easily be 
crossed by horses. It was not till the city became more populous 
and when stone-stepped bridgc.s were introduced that the use 
of horses died out. As late as 1365 the Doge Lorenzo Celsi 
owned a famous stud of chargers, and in 1490 the Doge Michele 
Steno’s stables, where the present Zecca stands, were famous 
throughout Italy. In 1392 a law put an end to riding in tho 
Merceria, on account of the crowd, and all horses and mules 
were obliged to carry bells to warn foot-passengers. The lanes 
and alleys of the early city were unpaved and filthy with slops 
from the houses. But in the 13th century the Venetians began 
to pave the more frequented streets with brick. Ferries or 
traghetti for crossing the canals were also established as early 
as the 13th century ; we find record of ferries at San Gregorio, 
San Felice, San Tom 4 , San Samuele, and so on, and also of 
longer ferries to the outljdng islands like Miirano and Chioggia, 
or to the mainland at Mestre and Fusina. The boatmen early 
erected themselves into gilds. 

The characteristic conveyances on the canals of 
Venice — which take the place of cubs in other cities — arc the 
gondolas, flat-bottomed boats, some 30 ft. long by 4 or 5 ft. 
wide, curving out of the water at the ends, with ornamental 
bow and stern pieces and an iron beak (lerro), resembling a 
halberd, which is the highest part of the boat. The gondolier 
stands on a poppa at the stern with his face towards the bow, 
and propels the gondola with a single oar. There is a low 
cabin (Jelze) for passengers ] the ordinary gondolas ca.n take 
four or six persons, and larger ones (barca or batteUo) take 
eight, Gondolas arc mentioned as far back as 1094, and, prior 
to a sumptuary edict passed by the great council in the i6lh 
century, making black their compulsory colour, they were very 
different in appearance from now. Instead of the present boat, 
with its heavy black cabin and absence of colouring, the older 
forms had an awning of rich stuffs or gold embroideries, sup- 
ported on a light arched framework open at both ends ; this 
is the gondola still seen in Carpaccio’s and (Jentile Bellini’s 
pictures ((•. 1500). Since 1880 services of omnibus steamers 
(now municipal) have also been introduced. 

Byzantine Architecture . — We can trace the continuous growth 
of Venice through the successive styles of Byzantine, Gothic, 
early Renaissance and late Renaissance architecture. The 
whole subject is magnificently treated in Ruskin’s Stones 0/ 

I The two most striking buildings in Venice, St Mark’s 

and the Doge’s Palace, at once give us an example of the 
two earlier styles, the Byzantine and the Gothic, at least in 
their general design, though both are so capricious in develop- 
ment and in decoration that they may more justly be con- 


sidered as unique specimens rather than as typical exampJe.s 
of their respective styles. In truth, owing to its isolated 
position on the very verge of Italy, and to its close con- 
nexion with the East, Venetian architecture was an inde- 
pendent development. Though displaying a preponderance of 
Oriental characteristics, it retained a quality of its own quite 
I unlike the styles evolved by other Western countries. 

The Byzantine style prevailed in Venice during the nth and 
1 2th centuries. The arches of this period are seniicircular and 
usually highly stilled. Sculptured ornamentation, flowing scroll- 
work of semi-conycntional foliage mingled with grotesque animals, 
birds or dragons, is freely applied to arches and string courses. The 
walls arc built of solid brickwork and then covered with thin slabs 
of rich and costly marbles. Sculptured panels, with conventiona! 
motives, peacocks, eagles devouring hares, peacocks drinking from a 
cup on a tall pillar, are let into both exterioi* and interior walls, 
as arc roundels of precious marbles, sawn from columns of porphyry, 
serpentine, verd antique, &c. The ado]>tion of veneei for decora- 
tion prohibited any deep cutting, and almost all the sculpture is 
shallow. Only in the capitals, which are of extraordinary richness 
and variety, do we get any deep or bold relief. Dentil mouldings, 
of which examples may still be seen in the remains of the palace*oi 
Blachernae at Constantinoj)lc, are characteristic of Venetian orna- 
mentation at this period, and remain a permanent feature in Venetian 
architecture down to the nth century. The dome is the leading 
idea or motif in Byzantine ecclesiastical architecture ; the domes 
are placed over square, not circular apartments, and their bases 
arc brought to a circle by means of pendontives. In exterior 
elevation the chief effect is produced by the grouping of the domes. 
In the interior the effect is gained by broad masses of chromatic 
decoration in marble-veneer and mosaics on a gold ground to 
cover the walls and vaults, and by elaborate pavements of opus 
sectile and opus Alexandrinum. Owing to the marshy site tin* 
foundations of buildings in Venice offered considerable difficultic's. 
A trench was dug in the soft upper mud until the stratum of stiff 
blue clay was reached. Piles of elm, oak, white poplar or larcli were 
driven into this clay to the depth of 16 to 20 ft. or until absolute 
resistance was encountered. The heads of the piles were from 
10 to 1 1 in. in diameter and they were driven in almost in contact. 
On this surface of pile heads was laid a platform of two layers of 
sejuared oak beams ; and on this again the foundations proper were 
built. In some cases, however, as for example in the ducal palace 
itself, if the clay appeared sufficiently firm, the piles were dispensed 
with and the foundations went up directly from the oak platLirm 
which rested immediately on the clay. During the middle ages 
the walls of Venetian buildings were constructed invariably of brick. 
They were usually .solid, but in some cases they were built a sacco — 
that is to say, two thin outer walls were built and the space between 
them was filled with grouted rubble. The delicate creamy Istrian 
stone, which is now so prominent a feature in Venetian arcliitecture, 
did not come into common use till after the nth century, when 
the Istrian coast became permanently Venetian. Before 1405 the 
mortar used in Venice was made of linic from Istria, which possessed 
no hydraulic qualities and was consequently very perishable, a 
fact which to a large extent accounts for the fall of the Campanile 
of San Marco. But when Venice took possession of the mainland 
her builders were able to employ a strong hydraulic dark lime from 
Albettone, which formed a durable cement, ’capable of resisting salt 
water and the corrosive sea air. 

The church of St Mark’s, originally the private chapel of 
the doge, is unique among the buildings of the world in respect 
of its unparalleled richness of material and decoration. 

It grew with the growing state whose religious centre it 
was, and was adorned with the spoils of countless 
other buildings, both in the East and on the Italian mainland. 

A law of the republic required every merchant trading to the 
East to bring back some material for the adornment of the 
fane. Indeed, the building has been ('ompared to the treasure 
den of a gang of “ sea sharkers,” and forms a museum of 
sculpture of the most varied kind, nearly every century from 
the 4th down to the latest Renaissance being represented, Thtt 
present church is the third on this site. Soon after the con- 
centration at Rialto (see History below), a small wooden church 
was erected about the year 828 for the rtKjeption of the relics 
of St Mark, which had been brought from Alexandria when 
the Moslems pulled down the church where he was buried. 

St Mark then became the patron saint of Venice in place of 
St Theodore. This church was burned in 976 along with the 
dutal palace in the insurrection against the Doge Candiano IV. 
Pietro Orseolo and his successors rebuilt the church on a 
larger scale in the form of a basilica with three eastern apses 
and no transept, and Byzantine workmen were employed. As 
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the state grew in wealth and importance the church grew with 
it. About the year 1063 the Doge Contarini resolved to re- 
model St Mark’s. There can be no doubt that Byzantine artists 
had a large share in the work, but it is equally certain that 
Lombard workmen were employed along with the Orientals, 
and thus St Mark’s became, as it were, a workshop in which 
iwo styles, Byzantine and Lombard, met and were fused 
together, giving birth to a new style, peculiar to the district, 
which may fairly be called Veneto-Byzantine. 

In plan (see the article ARCHiTiicTUUE) St Mark’s is a Greek cross 
uf equal arms, covered by a ck)me in the centre, 42 ft. in diameter, 
and by a dome over each of the arms. The plan is derived from tlic 
Church of the Holy Apostles at Constantinople, now covered by 
the mosque of Mahommed II., and bears a strong resemblance to 
the plan of St Front at Perigueux in France (1120). The addition 
of a narthex before the main front and a vestibule on the northern 
side brings the whole western arm of the cross to a square on plan. 
In elevation the facade seems to have connexion with the five-bayed 
facade of the Kahriyeh Jam 4 , or mosaic mosipic, at Constantinople, 
rhe exterior facade is enriched with marble columns brought from 
Alexandria and other citie.s of the East* and bearing in many cases 
incised grathli. Mosaics are employed to decorate the spandrils of 
tlic arches. Only one of the original mosaics now exists, the one 
over the doorway at the north-western, or St Alipio, angle. Its 
subject, which is of high historical value as a record of costume, 
represents the translation of the body of St Mark, and gives us a view 
of the west facade of the church as it was at the beginning of the 
I Uh century before the addition of the ogee gables, with alternat- 
Mig crockets and statues, and the intermediate pinnacled canopies 
placed between the live great arches of the upper storey. The top 
of the narthex forms a wide gallery, communicating with the interior 
tit the triforium level, In the centre of this gallery stand the four 
colossal bronze horses which belonged to some Graeco*Roman 
triumphal quadriga, and were brought to Venice by the Doge 
Knrico Dandolo after the fall of Constantinople in 1204 ; th^ were 
(’arried off by Napoleon to Paris in 1797, and restored by Francis 
of Austria in 1815. 

Mosaic is the essential decoration of the church, and the architec- 
t ural details arc subordinated to the colour scheme. These mosaics 
l»clong to very various dates. The Doge Domenico Sclvo began the 
ilecoration of the church in 1071, though it is uncertain whether 
any of his work can be now ideniilied. The mosaics of the domes 
^vould seem to belong to th? isth century, probably before X150. 
The mosaics of the atrium date from 1200 to 1300; the subjects 
are taken from Old 1 'estamcnt story. The baptistery mosaics 
represent the life of St John. The mosaic.^ in the chapel of St 
Isidore (finishe<l by Andrea Dandolo), giving us the life of the saint, 
were executed in 1355. In the sacristy is a scries of 10th-century 
mosaics, and in othVr parts of the church arc inferior and later 
mosaics from cartoons by later Venetian masters. Below the 
mosaics the walls and arches are covered with rare marbles, jjor- 
phyries and alabaster from ancient columns sawn into slices 
and so arranged in broad bands as to jjroduce a rich gamut of 
colour. 

riif i'aslern crypt, or confeasio, extends under the whole of the 
clioir and has three apses, like the upper church. The body of St 
Mark formerly rested here, but is now within the high altar. Below 
the nave is another crypt, 'I'he doors of Iwth crypts have sunk 
considerably and arc often under water ; this settlement accounts 
lor the inequalities of the pavement. The original part of the 
magnificent mosaic pavement probably dates from the middle of 
the 1 2th century, if we may judge from the pavement at Murano, 
exactly similar in style, material and workmanship, which bears 
the date 1140. The pavement consists partly of opus Alexandrinum 
of red and green porphyry mixed with marbles, partly of tcssclatcd 
work of glass and marble tesserae. 

The choir stands about 4 ft. above the nave and is separated 
from it by a marble rood-screen, on the arcliitrave of which stand 
fourteen figures, the signed work of Jacobcilo and Pietro Paolo 
dellc Masegne, 1394. 

The Pala d'oro, or retable of the high altar, is one of the chief 
glories of St Mark’s. It is one of the most magnificent specimens 
of goldsmiths’ and jewellers’ work in existence. It was ordered 
in 976 at Constantinople by the Doge Pietro 1 . Orseolo, and was 
enlarged and enriched with gem.s and modified in form, first by a 
Greek artificer in 1105, and then by Venetians lietwoen 1209 and 
i 3 , 43 < It is composed of figures of Christ, angeis, prophets and 
saints, in Byzantine enamel run in to gold plates. 1 1 is alx>u 1 1 1 ft. 6 in. 
wide, and about 4 ft. 8 in. high. It contains 1300 great pearls, 
400 garnets. 90 amethysts, 300 sappliires, 300 emeralds, 15 rubies, 
75 balas rubies, 4 topazes, 2 cameos ; the gems, except where they 
have been replaced, are cut en cabochon. The trea.sury of St Mark's 
contains a magnificent collection of church plate and jewels. 

Fine examples of Venetian Byzantine palaces— at least of 
the facades— are still to be seen on the Grand Canal and m 
some of the small canals. The interiors have been modified 


past recognition of their original disposition. The Byzantine 
palace seems to have had Uvin angle -towers — geminas 
angtdares tunes — ^such as tho.se of the Ca* Molin on the 
Riva degli Schiavoni, where Petrarch lived. The 
restored (1880) Fondaco^ dci 'rurchi (13th century), time 
now the Museo Civico, also has two anglc-tower.s. The P^^eeee, 
facades presented continuous colonnades on each floor with semi* 
circular high stilted arches, leaving a very small amount of 
wall space. The buildings were usually battlcmentcd in fantastic 
form. A good specimen may be seen in Lazzaro Sebastiani’s 
picture of the piazzetta, in the Museo Civico. There on the 
right wc see the handsome building of the old bakery, occupy- 
ing the site of the present library ; it has two arcades 
of Saracenic arche.s and a fine row of battlements. Other 
specimens still in existence arc the municipal buildings, Palazzo 
Loredan and Palazzo Farsetti— if, indeed, these are not to 
be considered rather as Romanesque— and the splendid Ca’ da 
Mosto, all on the Grand Canal. The richest ornamentation 
was applied to the arches and string courses, while plaques of 
sculpture, roundels and coats of arms adorni'd thi^ fai^ades. 
The remains of a Byzantine fa(;ade now almost entirely built 
into a wall in the Rio di (a* Foscari offer us excellent illustra- 
tion of this decorative work. 



Fig. 1. — Square of St Mark anil surrounding buildings. The 
original campo was bounded on the west by the canal B, with the 
oth-century church of S. Geminiano, C, on its west bank. The 
first enlargement of the square was effected by Doge Sebastiano 
Ziani in ii^b, when he filled up the canal and rebuilt the church 
on a new site at D, thus nearly doubling the size of the square. 
Lastly, the square was extended southwards in the i6ih century, 
when the new palace of the procurators, K, was built by Scamozzi. 
Gentile Bellini's picture shows a line of houses along FF, reaching 
up to the great campanile, A. Napoleon I. in 1805-10 pulled 
down the church of S. Geminiano and built a new block at the 
west end of the square, L, The dates of the various parts of the 
existing ducal palace are indicated on the plan ; the rebuilding 
was carried on in the lol lowing order, P, Q, R, S, T, U, V. At 
Z is the treasury of St Mark, which was originally one of the towers 
belonging to the old ducal palace ; E, site of old houses ; G, clock- 
tower ; H, old palace of procurators; J, old library; M, two 
columns ; N, Ponte della Paglia ; O, Bridge of Sighs ; w, Giants’ 
Staircase ; X, sacristy of St Mark ; V, Piazzetta. 

Gothic Architecture , — Venetian Gothic, both ecclesiastical 
and domestic, shares most of the characteristics of north 
Italian Gothic generally, though in domestic architecture it 
displays one peculiarity which we shall presently note. The 
material, brick and terra-cotta, is the determining cause of 
the characteristics of north Italian Gothic. 

' This ^lalacc was originally the property of the Pesaro family, 
and afterwards of the duke of Eslc, and finally of the republic, 
which used it as a dwelling-place for royal guests before letting it 
to Turkish merchants. The word Fondaco (derived through Arabic 
from the Greek irai^doxftov), as applied to .some of the Venetian palaces, 
denotes the mercantile headquarters of a foreign trading nation. 
Those still existing are the Turkish and the German (F. de‘ Tedeschi), 
the latter now converted into the post office. 
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FiatnesB and lack of dcq> shadows, owing to the impossibility 
of obtaining heavy cornices in that inatcnial mark t^c style. The 
prevalence of sunlight led to a restriction of the windows and 
exaggeration of wall space. The development of tracery was 
hindered both by the material and by the relative insignificance 
of the windows. On the other hand, tlic plastic quality of terra- 
cotta suggest'd an abundance of delicate ornamentation on a small 
scale, which produced its effect by its own individual beauty without 
broad reference to the general scheme. Coloured marbles and 
frescoes served a like purpose. The exteriors of the north Italian 
(^thic churches arc characterized by the flatness of the roof ; the 
treatment of the west facade as a mere screen wall, masking the true 
lines of the aisle roofs ; the great circular window in the west front 
for lighting the nave ; the absence of pinnacles owing to the un- 
Vnportance of the buttresses; the west-end porches with columns 
icsting on lions or other animals. The peculiarity of Venetian 
domestic Gothic to which we have referred is tliis : we frequently 
find tracery used to fill rectangular, not arched, openings. The 
result is that the tracery itself lias to support the .structure above 
it - Is. in fact, constructional— whereas in most other countries the 
tmccTv is merely, as it were, a pierced screen filling in a construc- 
tional arch. Hence the noticeable heaviness of Venetian tracery. 

The ducal palace, like St Markus, is a symbol and an epitome 
of the race which evolved it. Soon after the concentration 
at Rialto the doge Angelo Particiaco began an official 
tfffcat residence for the head of the state. It was probably 
paiMC9» a small, strongly fortified castle ; one of its massive 
angle-towers is now incorporated in St Mark's and serves as 
the treasury. During the earlier years of the rejiublic tlie 
ducal palace was frequently destroyed and rebuilt. It was 
burnt in 976 and again in 1106. At the close of the 12th 
century (1173-1179) Sebastian Ziani restored and enlarged 
the palace. Of Ws work some traces still remain in the richly 
sculptured bands built in at intervals along the 14th-century 
fa9ade on the Rio, and (Nirt of the handsome larch-wood beams 
which formed the loggia of the piazzetta facade, still visible 
on the inner wall of the present loggia. The present magnificent 
building was a slow growth extending over three centuries and 
expanding gradually as the republic grew in riches. 

The palace as we now .see it was begun about 1300 by Doge 
Pietro Gradenigo, who soon after the closing of the great council 
gave its permanent form to the Venetian con.stitulion. It i.s there- 
fore, in a sense, contemporaneous with the early manhood of the 
slate. Gradenigo built the fa^’iade along the Kio. About 1309 
the arcaded facade along the lagoon front was taken in hand, and 
set the design for the whole of the external frontage of the palace. 
Towards the end of the 14th century, thi.s fa9ade, with its lower 
colonnade, upper loggia with handsome Gothic tracery, and the 
vast impending upper storey, which give to the whole building 
its .striking appearance and audacious design, had been carried as 
far as the tentn column on the piazzetta side. At this point, perhaps 
out of regard for the remains of Ziani's palace, the work .seems to 
have been arrested for many years, but in 1424 the building was 
resumed and carried as far a.s the north-west, or judgment, angle, 
near St Mark'.s, thus completing the sea and piazzetta facades as 
we now see them. The great gateway, the Porta della Carta, was 
added in 1439-42 from designs by Rartholomeo Buono (or ’Ron) and 
his son. The block of buildings in the* interior, connecting the Porta 
defla Carta to the Rio wing, was added about 1462 by the doge 
Cristoforo Moro. In 1479 a fire consumed the earlier buildings 
along the Rio, and these were replaced (1480-1550) by the pre.scnt 
Renaissance structure. 

The two mam facades, those towards the sea and the piazzetta, 
consist of a repetition of the .same de.sign, that which was bt^gun 
in the carfy years of the 14th century, "i'he name of the architect 
who began the work and thus fixed the design of the whole is not 
certainly known, but it must have been a man of an earlier genera- 
tion than that of Filippo Calendario, who is often stated to have 
been the chief architect of the older portion. Calendario was an 
aoGompUce in the conspiracy of Maxino Faliero, and was executed 
together with the doge in 1 355. It appears probable that a Venetian 
architect and sculptor named Pietro Baseggio was the chief master- 
builder in the first half of the 14th century. The dcsigfii of these 
facades is very striking and unlike that of any .other building in the 
world. It consists of two storeys with open colonnades, farming a 
long loggia on the ground and first floors, with seventeen arches 
on the sea front and eighteen on the other fayade. Above this is 
a lofty third storey, pierced with a few large windows, with pointed 
arches once filled \mth tracer^’, which is now lost. The whole 
surface of the ponderous upper storey is covered with a diaper 
pattern in slabs of creamy white Tstrian stone and red Verona 
marble, giving a delicate rosy-orange hue to the building. Ver>" 
beautiful sculpture, executedi with an ivory-like minuteness of 
finish, is used to decorate the whole building with wonderful profusion. 


At' each of the three free angles is a large group immediately over 
the lower column. At the southeast angle is the ** Btrunkeimess of 
Noah,'’ at the south-west the “ Fall of Man,” and at the north-west 
the " Jiidgnient of Solomon.” OVer each, at a much higher level, is a 
colo8.sal' figure of an aroliangcl — Raphael, Michael and Gabriel. 

The igreat internal oourt is surrounded with arqading. From 
the interior of the court access is given to the upper loggia by 
a very beautiful staircase of early Rcnais.sance style, built in the 
middle of the 15th century by Antonio Rizzo. Two colossal statues 
of Neptune and Mars at the top of these stairs were executed by 
Jacopo Sansovino .in 1554 — whence the name ** giants' staircase. ' 
Owing to a fire which gutted a great part of the palace in 1574, the 
internal appearance of the rooms was completely changed, and the 
fine series of early Paduan and Venetian paintings which decorated 
the walls of the chief rooms was lost. At present the magnificent 
council chambers for the different legislative bodies of the Venetian 
republic and the .state apartments of the doges arc richly decorated 
with gilt carving and panelling in the style of the later Renaissance. 
On the walls of the chief council chambers arc a magnificent scries 
of oil-paintings by Tintoretto and other less able Vcnetian.s — among 
them Tintoretto's masterpic?ce, " Bacchus and Ariadne," and hisenor- 
mou.s picture of Paradise, the largc.st oil-painting in the world. 

Among the many Gothic churches of Venice the largest are 
the Franciscan church of .Santa Maria GloriQsa dei Frari (1250- 
1280), and the Dominican church of SS. Giovanni e 
Paolo (1 260-1400). Tlie Frari is remarkable for its 
fine choir-stalls and for the series of six eastern chapels 
which from outside give a very good example of Gothic brick- 
work, comparable with the even finer apse of the now dese- 
crated church of San Gregorip. The church of SS. Giovanni e 
Paolo was the usual burying-placc of the doges, and contains 
many noble mausoleum.^ of various dates. Besides these two 
churches we may mention Santo Stefano, an interesting build- 
ing of central Gothic, “ the best ecclesiastical example of it in 
Venice.** The apse is built over a canal. The west entrance 
is later than the rest of the edifice and is of the richest Re- 
nai.ssance Gothic, a little earlier than the Porta della Carta. 

But it is in the domestic architecture of Venice that we 
find the most striking and characteristic examples of Gothic. 
The introduction of that style coincided with the 
consolidation of the Venetian constitution and the 
development of Venetian commerce both in the Levant 
and with England and Flanders. The wealth which thus 
accrued found architectural expression in those noble palaces, 
so characteristic of Venice, which line the Grand and smaller 
canals. They are so numerous tliat we cannot do more than 
call attention to one or two. 

The most striking example is undoubtedly the Ca* d’ Oro, so 
called from the profusion of gold employed on its fapade. It 
was built for Marino Contarini in 1421, rather a late period in 
the development of tlie style. 

Marino kept a minute entry of his expenses, a document of the 
highest value, not merely for the historv of the building, but also 
for the light it throws on the private fife of the great patricians 
who gave to Venice such noble examples of art. Contarini was to 
.some extent his own architect. He had the assistance of Marco 
d' Amadeo, a master-builder, and of Matteo Reverti, a Milanese 
sculptor, who were joined later on by Giovanni Buono and his 
son Bartolomeo. Other artists, of whom we know nothing else, 
such as Antonio Busetto, Antonio Foscolo, Gasparino Rosso, 
Giacomo da Como, Marco da Legno and others, were called in to 
help in evolving this masterpiece of decorated architecture, affording 
us an oxam|)le of the way in which the ducal palace and other 
monuments of Venice grew out of the collaboration of numerous 
nameless artists. By the year 1431 the facade was nearly completed, 
and Contarini made a bargain with Martino and Giovaimi Benzon 
for the marbles to cover what was yet unfinished. The facade is 
a triumph of graceful elegance ; so light is the tracety, so nch the 
decoration, so successful the breach of 8>'mmetry which gives us a 
wing upon the left-hand side but none upon the right. But Con- 
tarini was not content to leave the marbles as they were. He 
desired to have the fa9ade of his house in colour. The contcact 
for this work, signed with Master Zuan de Franza, conjures up a 
vision of the Ca' d' Oro ablaze with colour and gleaming with the 
gold ornamentation from which it took its name. 

Other notable examples of this style are the Palazzo Ariani at 
San Raffaellc, with its handsosse window in a design of intersect- 
ing circles ; the beaut itul‘ wtnddiw with the symbols of the four 
Evangelists in the spaqdrils^ ip the facade of a house at San 
Stac ; the row oT three Ciustinian palaces at S. Bamaba ; the 
Palazzo Priuli at San Seveib^ *with a remarkably graceful angle- 
window, where the oolumnaimulUien carries down the angOe of the 
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mil j the flaiiilx>yant balconies of the Paiaaao Contarini Fasan ; 
the raiazzo Bemaixfo on a side canal near S. PdlOi a late central 
Gothic building (i36o>i4oo) which Kuskin describes as of the 
finest kind and superb in its oficct of colour when seen from the 
side. Taken as. a whole, after the ducal palace tliis is the noblest 
ehect oi all in Venice." 

Early Renaissance . — Towards the close of the 15th century 
Venetian architecture began to feel tlie influence of the classic^ 
revival; but, lying far from Rome and retaining still her 
connexion with the East, Venice did not fall under the sway of 
the classical ideals either so quickly or so completely as most 
Italian cities. Indeed, in this as in the earlier styles, Venice 
struck out a line for herself and developed a style of her own, 
known as Lombardesque, after the family of the Lombardi 
(Solari) who came from Carona on the Lake of Lugano and may 
be .said to have created it. 

'J'iie essential point about the style is that it is intermediary 
between Venetian (*othicand full Renaissance. We find it retaining 
some traces of Byzantine influence in the decorated surfaces of 
applied marbles, and in the roundels of porphyry and verd antique, 
while it also retained certain characteristics of <fOthic, as, for instance, 
in the pointed arches of the HenaiH.sancc facade in tlie courtyard 
oi the ducal palace designed by Antonio Rizzo (1499). Special 
notes of the style are the central grouping of the windows, leaving 
comparatively solid spaces on each side, which gives the effect of 



a main building with wings ; the large amount of window space ; 
the comparative flatness of the facades ; the omployment of a 
comice to eacli storey ; the effect 01 light and shade given by the 
balconies ; and in churches by the circular pediments on the fa9ades. 

The most perfect example of this style in ecclesiastical archi- 
tecture is the little church of the Miracoli built by Pietro 
Lombardo in 1480, The church is without aisles, and 

“ has a semicircular roof, and the choir is raised twelve 
steps above the floor of the nave, llie walls, both inte nally 
and externally, are encrusted with marbles. The fa9ade 
the characteristic circular pediment with a large west window 
surrounded by throe smaller windows separated by two orna- 
mental roundels in coloured marble and of geometric design. 
Below the pediment comes an arcade with flat pilasters, which 
runs all round the exterior of the church. Two of the bays 
contain round-headed windows ; the other three are filled in 
with white marble adoiiied by crosses and roundels in coloured 
marble. The lower order contains the flat pilastered portal 
with two panelled spaces on each side. 

Similar results are obtained in the magnificent facade of the 
Scuola di San Marco, at SS. Giovanni c Paolo, which has six semi- 
circular pediments of varying size crowning the six bays, in the 
upper order of which are fbur noble Romanesque wincl^s. The 
lower order contains the handsome portal with a semicircular 
pediment, while four of the remaining bays are filled with quaint 
scenes in surprisingly skilful perspective. The facade ot San 
Zaccaria (t 457 -* 5 i 5 )* the stately design of Anton Marco GambeUo 
and Manro Coducci, offers some slight mo&ficatioDS in the use of 


the semicircular pediment, the line of the aisle roof being indicated 
by quarter-circle pediments abutting on the facade oi the nave. 
San Salvadorc, the work of Tullio Lomliardo (1530!, is severer and 
less highly ornamented than the preceding examples, but its plan 
is singularly impressive, giving the eficct of great space in a com- 
paratively small area, in this connexion we must mention the 
Scuola of S. Giovanni Evaugclista at tiie Frari, with its fore-court 
and screen adorned by pilasters delicately decorated with foliage 
in low relief, and its noble staircase whose double flights unite on 
a landing under u shallow cupola. This also was the work of Pietro 
Lombardo and his son TuUio. 

Early Renaissanue palaces occur frequently in Venice and 
form a pleasing contrast with those in tlw Gothic style. The 
Palazzo Dario with its dedication, Vrhis ^enio^ tl>e . 
superb Munzoni-Montocuculi-Polignac, with its frieze.^ 
of spread-eagles in low relief, and the VeiKlramini-C'ulergi 
or Non nobis palace, whose fagade is characterized by its round- 
headed windows of grouped twin lights between -odumns, are 
among the more imiK)rtant ; though beautiful specimens, such 
as the Palazzo Trevisan on the Rio della Poglia, and the Palazzo 
Corner Reali at the Fava, are to be found all over the city. 

Later Renaissance.-^When we come to the fully developed 
Renaissance, architecture in Venice ceases to possess that 
peculiarly individual imprint which marks the earlier ubrmv 
styles. It is sUll characterized by great splendour ; oiSmm 
indeed, the library of San Marco, built by Ja«x)po 'Waiwa 
Sansovino in 1536, is justly considered the most sumptuous 
example of Renaissance architecture in the world. It is rich, 
ornate, yet hardly florid, distinguished by splendid efocts 
of light and shade, obtained by a far bolder use of projections 
than had hitherto been found in the somewhat flat dt?sign of 
Venetian facades. The columned, round-headed windows arc 
set in deeply between the pillars which carry the massive 
entablature, and this a^in is surmounted by a balustrade 
with obelisks at each an^e and figijr(*s marking the line of each 
bay. The Istrian stone of which the edifice is built has taken 
a fine patina, which makes the whole look like some richly 
embossed ciuiket in oxidized silver. 

The full meaning of the change which had come over Venetian 
architecture, of the gulf which lies between tlic early Lombard- 
esque style, so purdy clwacteristic of Venice, and the fully 
developed classical revival, which now assumed undisputed 
sway, may bc.st be grasped l>y comparing the old and the new 
Procuratic. Not more than eighty years separate these two 
buildings ; the old Procuratic were built by Bartolomeu Buono 
about 1500, tht: new by Scamozzi in 1580, yet it is clear that 
each belongs to an entirely different world of artistic ideas. 
The Procuratie Vecchie is perhaps the longest arcaded facade 
in the world and certainly shows the least amount of wall 
space ; the whole <ktsign is simple, the moulding and ornamenta- 
tion severe. The Procuratie Nuovc, which after all is merely 
Scamozzi's continuation of Sansovino’s library , displays all the 
richness of that ornate building. 

Among the churches of this period wc may mcnlioh San Geminiano, 
dewSigned by Sansovino, and destroyed at the beginning of the xgth 
century to make room for the ball-room built by NM)oleon . 
for Eugdne Beauharnais. The churches of San Giorgio 
Maggiorc and of the Red cn tore, a votive church for liberation fiom 
the plague, are both by i^alladio. In 1632 Baldasstirc Longhena built 
the fine church of Santa Maria dcUa Salute, also a votive chturoh, 
erected by the state to commemorate the cessation of the plague of 
1630. This noble pile, with a large and handsome dome, a secondary 
cupola over the altar, and a striking portal and flight of steps, 
occupies one of the most conspicuous site.s in Venice on rise point 
of land that separates the mouth of the Ciuidccca from the Grand 
Canal. In plan it is an octagon with chapeda projocting one on 
each side. The volute buttresses, each crowned with a statue, add 
quaintly but happily to the general effect. After Longhena's date 
church architecture in Venice declined upon the dubious taste ai 
baroque ; the fe^adcs of San Moisd and of Santa Maria del GigUo 
are good specimens of this style. 

The pal^s of the later Renaissance arc numerou.s and frequently 
grandiose ttough frigid in design. The more remarkable are 
Sansovino’s Palazzo Comer, Lobgbena’s massive and p , 
imposiiig Palazzo Pesaro. the Patozo Rezzonico, from 
designs by I.^nghena with the third storey added by Massari, 
Sammidic^s Palazzo C^orner at San Polo, and Massari's well-propor* 
tioned and dagoified Palazzo Giuasi at Sim Samucle, built in 1740. 
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Modern Buildings .— recent times the general prosperity 
of the city, which is on the ascendant, has brought about a 
revival of domestic and civic architecture. The architects 
Rupolo and Sardi have erected a considerable number of build- 
ings, in which they have attempted, and with considerable 
success, to return either to Venetian Gothic or to the early 
Renaissance Lombardesque style. The most striking of these 
modern buildings are the new wing of the Hotel d’ltalie, San 
Moisd, and the very successful fish market at Rialto, designed 
by Laurenti and carried out by Rupolo, in which a happy 
return to early Venetian Gothic has been effected in conjunction 
with a skilful adaptation of one of the most famous of the old 
houses of Venice, the Stal6n, or palace of the Quirini family. 

Gild Halls . — Among the most remarkable buildings in Venice 
are the sewo/f, or ^ild halls, of the various confraternities. They 
were pious foundations created for mutual benefit and for purposes 
of charity. The scuoh were divided into the six scuole grandi, 
so called from their numbers, wealth and privileges, and the scuolc 
minori or fraglie, which in most cases were associated with an art 
or craft. The scuole minori were usually attached to some church 
in the quarter where the particular trade flourished. They had their 
special altar dedicated to the patron of the gild, a private burying- 
place, and a room in which they held their chapter. The six scuole 
grandi, San Tcodoro, S. Maria della Caritii, S. Giovanni Evangelista, 
San Marco, della Misericordia and San Kocco, on the other hand, 
built themselves magnificent gild halls. We have already mentioned 
two of these, the Scuola di San Giovanni Evangelista and the Scuola 
di San Marco, both of them masterpieces of the Lombardesque 
style. The Scuola di San Marco is now a part of the town hospital, 
and besides its facade, already described, it is remarkable for the 
handsome carved ceiling in the main hall (1463). Other beautiful 
ceilings are to be found in tlic great hall and the hall of the Albergo 
in the Scuola della Caritd, now the Accademia. They are the work 
of Marco Cozzi of Vicenza and were executed between 1461 and 
1464. The design of the former is a trellis crossing the ceiling 
diagonally ; in each of the lacunae is carved a cherubim with eight 
wings ; the figures and the trellis are gilded ; the ground is a rich 
ultramarine. But the most magnificent of these gild halls is the 
Scuola di San Rocco, designed by Bartolomeo Buono in 1517 and 
carried out by Scarpagnino and Sante Lombardo. The facade 
on the Campo is large and pure in conception. The great staircase 
and the lower and upper halls contain the unrivalled series of paint- 
ings by Tintoretto, which called forth such unbounded enthusiasm 
on the part of Ruskin. 

Campanili . — Among the more striking features of Venice we 
must reckon the campanili or bell-towers (see Campanile). These 
were at one time more numerous than at the present day ; earth- 
quakes and subsidence of foundations have brought many of them 
down, the latest to fall being the great tower of San Marco itself, 
which collapsed on July 14th, 1902. Its reconstruction was at once 
undertaken, and completed in 1910. In a few other cases, for 
example at San Giorgio Maggiore, the fallen campanili were restored ; 
but for the most part they were not replaced. The Venetian cam- 
panile usually stands detached from the church. It is almost 
invariably square ; the only examples of round campanili in this 
part of Italy are to be found at Ravenna and at Caorle to the east 
of Venice ; while inside Venice itself the solitary exception to the 
square plan was the campanile of San Paternian, built in 999 and 
now demolished, which was a hexagon. The campanile is usually 
a plain brick shaft with shallow pilasters running up the faces. 
It has small angle-windows to light tlie interior inclined plane or 
staircase, and is not broken into storeys with grouped windows as 
in the case of the Lombard bell-towers. Above the shaft comes 
the arcaded bell-chamber, frequently built of Istrian stone ; and 
above that again the attic, either round or square or octagonal, 
carrying either a cone or a pyramid or a cupola, sometimes sur- 
mounted by a cross or a gilded angel which serves as a weather- 
cock. Cressets used to be kept burning at night on some of the 
campanili to serve as beacons for those at sea. Among the existing 
campanili the oldest are San Geremia, dating from the nth century. 
San Samuele from the 12th, San Bamaba and San Zaccaria from 
the xjth. The campanile of S. Giovanni Elemosinario at Rialto 
(1398-^1400) is called by Ruskin ** the most interesting piece of 
central Gothic remaining comparatively intact in Venice.** 

Public Venetian sculpture is for the most part 

ancillary to architecture ; for example. Antonio Hizzo*s ** Adam ** 
and **£ve** (1464), which face the giants’ -staircase in the ducal 
palace, are parts of the decorative scheme; Sansovino's splendid 
monument to Tomaso Rangone is an essential feature of the fa9ade 
of San GiuUano. The most successful Venetian sculpture is to 
be found in the many noble s.^pulchral private monuments. The 
jealousy of the Venetian republic forbade the erection of monuments 
to her gr^t The sole exception is the superb equestrian 

statue in honour of the General Bartolomeo Colleoni, which stands 
on the Campo SS. Giovanni e Paolo. By his will Colleoni left his 


vast fortune to Venice on condition that a monument should be 
raised to him at St Mark's. He meant the great piazza, but by a 
quibble the republic evaded the concession of so unique an honour 
and claimed to have fulfilled the conditions of the bequest by erecting 
the monument at the Scuola of St Mark. The republic entrusted 
the work to the Florentine Verrocchio, who dying before the statue 
was completed begged the government to allow hi.s pupil Lorenzo 
di Credi to carry it to a conclusion. The Venetian.s, however, called 
in Alessandro Leopardi, who cast the great equestrian group and 
added the pure and graceful pedestal. The monument was un- 
veiled on the 2 1 St of March 1496. Leopardo was also the creator 
(1505) of the three handsome bronze sockets in front of St Mark’s 
which held the flagstaffs of the banners of Cyprus, Morca and Crete, 
when the republic was mistress of those territories. 

By the side of the sea in the piazzetta, on to which the west facade 
of the ducal palace faces, stand two ancient columns of Egyptian 
granite, one red and the other These great monoliths were 

brought as trophies to Venice by Doge Domenico Michieli in i / 26, 
after his victories in Syria. In 1180 they were set up with their 
present fine capitals and bases by a Lombard engineer, Niccolo de' 
Barattieri. The grey column is surmounted by a fine bronze lion 
of Byzantine style, cast in Venice lor Doge Ziani about 1178 (this 
was carried off to Paris by Napoleon in 1797. and sent back in 
pieces in 1816 ; but in 1893 it was put together again) ; and in 1329 a 
marble statue of St Theodore, standing upon a crocodile, was 
placed on the other column. Among modern monuments tlie most 
successful is that to Goldoni at San Dnrtolomeo near the Rialto. 
It is the work of the sculptor dal Zotto. 

Institutions , — Perhaps the most famous institution of Venice is the 
ansenal, whose history and activity has continued unbroken from the 
earliest days of the republic down to the present time. 

The arsenal was founded about the year 1 104 by the doge , 

Ordelap Falier. Before that date Venetian shipping was 
built at the spot near the piazzetta, known as the terra nova, where 
the royal gardens now are. The arsenal, which was famous in Dante’s 
day, received its first enlargement in 1304, when, on the design of 
Andrea Pisano, new building sheds and the rope walk or Tana were 
erected. Pisano’s building sheds, nine in a row.with peculiarly shajied 
roofs, were still standing intact — one of the most interesting medieval 
monuments of Venice — until recently, but they have been modified 
past recognition. In 1325 the .second addition, the arsenals nuovo, 
was made, and a third, the arsenalc nuovissimo, in 1473 ; a fourth, 
the Ripartodelle about 1539; and in 1564 the fifth enlarge- 

ment, the Canal delle Galeazze e Vasca, took place. After the fall of 
the republic the arsenal continued to occupy the attention of the 
various governments. In 1810 the site of the suppressed convent 
and church of the Celestia was added. The entire circuit of the 
arsenal, about two miles in extent, is protected by a lofty wall with 
turrets. The main door of the ansenai is the first example in Venice 
of the purely classical style. It is a noble portal, erected in I4f)0. 
apparently from designs by Fra Giocondo, with the lion of St Mark 
in the attic. The statuary, with Sta Giustina on the summit of 
the tympanum, was added in 1571 and 1578. The whole design 
was modified in 1688 so as to represent a triumphal arch in honour 
of Morosini Pcloponnesiaco, who brought from Athens to Venice 
the four lions in Fcntelic marble which now stand before the gate. 
(On the largest of these lions is cut a runic in.scription recording an 
attack on the Piraeus in the i ith century by Norse warriors of the 
Varangian guard, under Harold Hardrada, afterwards— 1047 — king 
of Norway.) The arsenal suffered frequently and severely from 
fires, the worst being those of 1509 and 1569 ; yet such was the 
wealth of Venice that in the following year she put upon the seas 
the fleet that crushed the Turks at Lepanto in 1^71. 

The Lido, which lies about 2 m. S.E. of Venice and divides the 
lagoon from the sea, is rapidly becoming a fashionable bathing-place. 
The point of San Nicolo del Lido is strongly fortified to ... 
protect the new entrance to the port (see harbour). Inside ' 

the fortress lies the old Protestant burying-ground, with tombs of 
Sackville, of John Murray, of Sir Francis Vincent, last ambassador 
but one from Great Britain to the republic, of Consul Smith, whose 
collection of books forms the nucleus of the King’s library in the 
British Museum, and of Catherine Tofts, the singer, Smith's first 
wife. At Sant* Elisabetta is the bathing establishment. 

Libraries , — The library of San Marco contains upwards of 35,000 
printed volumes and about to, 000 manuscripts. The library is 
said to owe its origin to Petrarch's 'donation of his books to the 
republic. Most of these have now disappeared. In 1635 Fra 
Fortunate Olmo found in a room over the great door of St Mark’s 
a number of book.s which he supposed to be Petrarch's gift. He 
sent a list to Tomasini, who published it in his Petrarca Redivivus 
(Patavii, 1635). These codices passed to the Marciana, and Zanetti 
catalogued them as the Fondo antico. It is very doubtful whether 
these books really belonged to Petrarch. We may dale the true 
foundation of the library to the donation of Cardinal Bessarion. 
Bessarion had intended to bequeath his books to the Benedictines 
of San Giorgio Maggiore. but Pietro Morosini, Venetian ambassador 
at Rome, pointed out the inconvenience of housing his library on 
an island that could not easily be reached. The cardinal therefore 
obtained a bull from Pope Paul 11 ., permitting him to recall his 
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original donation, and in a letter dated ivom the batiis of Viterbo, 
May 13th, 146s, he made over his library to the republic. The 
princiiml treasures of the collection, including splendid Byzantine 
book-covers, the priceless codices of Homer, the Grimani Breviary, 
an early Dante, &c., are exhibited under cases in the Sala Bessarione 
in the Zccca or mint where the library has been installed. Another 
library was left to the public by the munificence of Count Quirini- 
Stampalia, who bequeathed his collections and his house at Santa 
Maria Formosa to be held in trust for students. The state archives 
arc housed in the Franciscan monastery at the Frari. They contain 
the voluminous and invaluable records of the Venetian republic, 
diplomatic, judicial, commercial, notarial, &c. Under the republic 
the various departments of state stored their records in various 
buildings, at th(^ ducal palace, at the Scuola di San Teodoro. at the 
Camcrlenghi. The Austrian government gathered all these into 
one building and arranged the vast masses of papers in fairly con- 
venient order. Though the state papers of Venice have suffered 
from fire and the series begins comparatively late, yet their fullness 
and the world-wide sweep of Venetian interests render this collection 
an inexhaustible storehouse of data for students. Among other 
learned institutions we may mention the Ateneo Veneto, the De- 
putazione per la Storia Patria. and the Royal Institute of Science, 
Letters and Art, which has its seat in the Palazzo Loredan at 
Santo Stefano. 

Harbour . — Under the republic commercial shipping used to enter 
Venice by the port of San Nicolo del Lido and lie along the quay 
called the Riva degli Schiavoni, in the basin of San Marco, and up 
the broad Giudecca Canal. Rut with the decline of Venice the trade 
of the port fell off ; the mouth of the Lido entrance became gradu- 
ally silted up owing to the joint action of the tide and the current, 
and for many years complete stagnation characterized the port. 
Under Austrian rule a revival began, which has been continued and 
intensified since Venice became part of united Italy. When the 
railway bridge tirought Venice into touch with the mainland and 
the rest of Eurojie, it became necessary to do something to reopen 
the harbour to larger shipping. The Austrians, abandoning the 
nearer Lido entrance to the lagoons, resolved to deepen and keep 
open the Malamocco entrance. This is 8 m. distant from Venice, 
and can only be reached by a long and tortuous channel across 
the lagoon, whose course i.s marked out by those groups of piles 
which are so characteristic a feature of the lagoon landscape. 
The channel requirc<l constant dredging and was altogether incon- 
venient ; yet for many years it remained the main sea apjiroach 
to Venice. A dock was constructed at tlu^ western or farther end 
of the Giudecca Canal, near the railway. The unification of Italy, 
the growing prosperity of the country, above all the opening of 
the Suez Canal, which restored to Venice the full value of her 
position as the port farthest into the heart of Europe, brought 
about an immense expansion of trade. The government accordingly 
resolved to reopen the Lido entrance to the lagoon, and thus to 
afford a shorter and more commodious access from the sea. As 
at the Malamocco entrance so at the Lido, two moles were run 
out in a south-westerly direction ; the westerly is about 2 m., the 
easterly about 3 m. in length. The natural scour thus creatcil 
has given a depth of 26 ft. of water through the sand-bank. The 
mean rise and fall of the tide is about 2 ft., but under certain con- 
ditions of wind the variation amounts to 5 ft. and over. The health 
of the city depends, of course, to a large extent on this ebb and 
flow. The government also turned its attention to the inadequate 
accommodation at the docks, and propoisals for a new quay on the 
western side of the present basin, and for a second basin 900 yds. 
long and 170 yds. wide, were the result. 

Trade , — A com^iarison between the exports and imports of the 
years 1886 and 1905 will give an exact idea of the rate at which 
the port of Venice developed. In 1886 the total value of exports 
to foreign countries amounted to ; of imports, £8,ySS,oj2, 

In 1905 the exports to foreign countries valued 1,650,932, the 
imports ;£i 3,659,306. As has lieen the case throughout her liistory, 
the trade of Venice is still mainly a transit trade. Wheat, coal, 
cotton, petroleum, wood, lime and cement are brought into Venice 
for .shipment to the Levant or for distribution over Italy and Europe. 

Venice became very celebrated in the 15th century for textiles. 
Its damasks and other silk stuffs with patterns of extraordina^ 
beauty suxpassed in variety and splendour those of the other chief 
centres of silk-weaving, such as Florence and Genoa. In addition 
to the native stuffs, an immense quantity of costly Oriental carpets, 
wall-hangings and other textiles was imported into Venice, partly 
for its own use, and partly for export throughout western Europe. 
On occasions of festivals or pageants the balconies, the bridges, the 
boats, and even the fa9ades of the hou.ses, were hung with rich 
Eastern carpets or patterned textiles in gold and coloured silk. The 
glass manufactory of Murano {q.v.), a small island about m. to the 
north of Venice, was a great source of revenue to the republic. Glass 
drinking cups and ornamental vessels, .some decorated with enamel 
painting, and " silvered mirrors were produced in great quantities 
from the i4tli century downwards, and exported. Like many other 
arts in Venice, that of glass-making appears to have lieen imported 
from Moslem countries, and the influence of Oriental design can be 
traced in much of the Venetian glass. The art of making stained- 


glass windows was not practised by the Venetians ; almost the 
only fine glass in Venice is that in a south transept window in 
the Dominican church, which, though designed by able Venetian 
painters, is obviously the work of foreigners. 

The ancient glass-bead industry (cotUarie), which some years 
since suffered severely from over-production, has now regained 
its position through the union of the different factories, by which 
the output is controlled in such a v ay as to render trade profitable. 
VeiicUan beads are now sent in largo quantities to the various 
colonics in Africa, and to India, Sumatra and Borneo. Similarly, the 
glass industry has revived. New amalgams and mc‘thods of colour- 
ing have been discovered, and fresh forms have been diligently 
studied. Special jirogress has been made in the production of 
mirrors, electric lamps, candelabra and mosaics. New industries 
are those oi ta]>estry, brocades, imitation of ancient stuffs, cloth 
of silver and gold, and Venetian laces. 'I'hc secri’t of lace-making 
was believed to have been lost, but the late* Signor Fainbri discovered 
at Cliioggia an old woman who knew it. and placed her at the head 
of a lace school, h'ambri was ruined by his onlenirisc, but other 
manufacturers, more expert than he. drew profit from his initiative, 
and fouiuh'd tlonrishing factories at Pcllestrina and Hiirano. Other 
important industries are wood-carving (of an artistic excellence 
long unknown), artistic iron-working, jewelling, bronze-casting, the 
production of steam-engines, machinery, matches (largely exported to 
Turkey, Egypt, Russia, Austria-Hungary and Greece), clock-making, 
wool-weaving and the manufacture of chemical manures. 

Fol>ulaiion, ‘-ln 1548 the population of Venice numbered 
158,069; in 1607-29, 142,804; in 1706, 140,256; in 1785, 
J in ^881, 132,826. The municipal bulletin of the 
3T.st of December 1906 givc.s a total of 169,563, not including 
4835 soldiers. 

Administration , — Venice is administered by a prefect repre- 
senting the crown and re.sponsible to the central government 
at Rome, from whom he rcceivc.s orders. Under his cognizance 
come questions of public order, health and elections to parlia- 
ment. The two arms of the police, the Carabinieri and the 
Publica Sicurezza, are at hi.s clispo.sal. Purely local matters, 
however, are in the hands of the municipio or town council. 
At the head of the town council is the Sindaco or mayor, elected 
by the council itself. 

Under the rtspublic, and until modern times, the water supply 
of Venice was furnished by the .storage of rain-water supplemented 
by water brought from the Brenta in boats. The famous Venetian 
pozzi, or wells for storing rain-water from the roofs and streets, 
consisted of a closed ba.sin with a water-tight stratum of clay at 
the bottom, upon which a slab of stone was laid ; a brick shaft 
of radiating bricks laid in a jiermeable jointing material of clay and 
sand was then built. At some distance from the shaft a square 
water-tight wall was built, and the space between it and the shaft 
was filled in with sand, which was purified of all saline matter by 
repc^ated washings ; on the fjround-liwel perforated stones set at 
the four corners of the basin admitted the rain-water, which was 
discharged from the roofs by lead pipes ; this water fillcred through 
the .sand and percolated into the shaft of tlic well, whence it was 
drawn in copper buckets. 'J'he pre.sent water supply, introduced 
in 1884, is brought from the commune of Trebaselcghe, where it is 
colkxted from 120 artesian wells. It is carried under the lagoon 
to Sant’ Andrea, where the reservoirs are placed. 

Of the 19,000 houses in Venice only 6000 have drains and .sinks, 
all the others discliarge sewage through pipes directly or indirectly 
into the canals. With the rise and fall of the tide the discharge 
pipes arc flushed at the bottom. An important investigation 
undertaken by the Bacterioscopical Laboratory, with regard to the 
pollution of the Venetian canals by the city sewage, led to the 
discovery that the water of the lagoons possesses auto-purifying 
power, not only in the large canals but even in the smallest rami- 
fications of the waterways. The investigation was carried out with 
.scrupulous scientific rigour upon samples of water taken in every part 
of the city, at all states of the tide and under various atmospheric 
conditions. 

The church is ruled by the patriarch of Venice, the metropolitan 
of the province formed by the Veneto. The patriarch of Venice 
is usually raised to the purple. The patriarchate dates from 1451, 
when on the death of Domenico Micniel, patriarch of Grado, the 
seat of that honour was transferred from desolate and insalubrious 
Grado to the cathedral church of Gastello in Venice, and MichieTs 
successor, Lorenzo Giustinian, assumed the title of patriarch of 
Venice. On the fall of the republic Si Mark's became the cathedzal 
church of the patriarch. There are thirty parishes in the city of 
Venice and fifteen in the lagoon islands and on the littoral. 

In recent times there has been a good deal of activity in Venice 
in regard to tihe preservation of its artistic and architectural trea- 
sures. Some of the earlier activity was unfortunately misplaced. 
St Mark's suffered on two occasions ; first during the restoration of 
the north facade in 1843, and again during that of the south facade, 

XXVII. 32 a 



1002 VENICE 


begun in XB65 and finished in 1878, The latter fa^de was oom« 
pletelf leconstructed upon 2200 piles driven to great depths, with 
the result that the general harmony of the monument — the effect 
of time and of atmospheric conditions— was completely lost. A 
lively agitation all over Europe, and particularly in England (con- 
ducted by Kuskin and WiUiam Morris), led tlie Italian government 
to discard the Austrian plan of restoration, at least as regards the 
interior of the Basilica, and to rcsspect the ancient portions which 
had stood the test of time and had escaped ** renewal " by man. 
in z88o a Vigilance Committee was appointed to watch over tiie 
restoration of the interior, The committee secured much verde 
antico and porphyry for the restoration of the pavement, in place 
of the common marbles which it liad been intended to use, and 
organised special workshops for the restoration and preservation 
of the ancient mosaics, which it had been intended to detach and 
replace. Pieces already detached were restored to their original 
positions, and those bku:kened by damp and dust were carefully 
cleaned. Breaks were filled up with cubes obtained from fragments 
of contemporary mosaics previously demolished. In this way the 
mosaics of the two arches of ilic atrium and those of the Zeno cnapei 
were cleaned and preserved. 

Contemporaneously with the restoration of the southern facade 
of St Markka, the restoration of the colonnade of the ducal 
palace towards the Piaazetta and the Mole was undertaken at a 
cost of £2^,000. 'J'he chief work was executed at the south-west 
angle, where the columns of the arcade had become so broken and 
distorted as to menace the safety of the wliolc building. Tiic 
corner towards the Ponte della Paglia was also restored, and the 
hideous device of walling up the five last arches, adopted in the 
16th century by the arcliitcct Da Ponte, was removed without 
prejudice to the stability of tlie structure. In order to lighten the 
palace the Venetian Institute of Science, Letters and Arts removed 
its headquarters and its natural history collection to Santo Stefaiio. 
For the same reason the Biblioteca Marciana with its 350,000 
volumes was moved to the Old Mint, opposite the ducal palace. 
The space thus cleared iias been used for tlie rearrangement of 
the Archaeological and Artistic Museum. Side by side with these 
changes has proceeded the reorganization of the Royal Gallery ui 
Ancient Art, which, created by Napoleon I. for the students of 
the adjoining Academy of Fine Arts, gradually acquired such 
importance that in 1882 the government diviefed it from the 
academy and rendered it autonomous. The gallery now con- 
stitutes a unique collection of Venetian paintings from the most 
ancient artists down to 'rie])olo, one hall only being n‘.served 
for other Italian schools and one for foreign schools. Altogether 
the gallery contains twenty rooms, one being assigned to the 
complete cycle of the “ History of Saint Ursula,'" by Carpaccio : 
another to Giambcllino and to the Celliniani ; and a whole wall of 
a third bein^ occupied by the famous Veronese, " II Convito in 
casa di Levi!" Titian’s “ Pre.scntazione al Tempio," painted for 
the Scuola della Carita, which is now the scat of the gallery, has 
boon placed in its original position. The hall of the Assumption 
has been loft untouch^. Nineteenth-century pictures have been 
eliminated as foreign to the character of the collection, and inferior 
works relegated to a side pasitage. The reorganization of the 
Arcliaeological and Artistic Museum and of the Royal Gallery of 
Ancient Art coincided with the inauguration in April 1895 of a 
series of biennial International Art Exhibitions, arranged in order 
to celebrate the silver wedding of the king and queen of Italy, A 
special brick structure was erected in the public gardens to rectuve 
tne works of contemporary artists, both Italian and foreign. The 
selection of works was made by an international jury from which 
Venetian artists were excluded. The second exhibition, visited 
by 336,500 ]:>er8ons, was hold in 1897, and a third in 1899. The 
success of tnis UMhibition (visited by 407,930 persons) led to the 
organization of a fourth os^ibition in 1901,' largely devoted to the 
works of Ruskin. The institnUon of these exhibitions furnished 
Princo GiovaneUi with an opportunity to found at Venice a Gallery 
of Modem Art, for which a home was found in the Palazzo Pesaro, 
bequeathed to the city by Princess Bcvilacqua lu Masa. 

History . — It is usually affirmed that the state of Venice owes 
its origin to the barbarian invasions of north Italy; that it 
was founded by refugees from the mainland cities who sought 
asylum from the Huns in the impregnable shallows and mud 
banks of the lagoons ; and that the year 452, the year when 
Attila sacked Aquileia, may be taken as the birtl>ycar of 
Venice. That is true in a measure. Venice, like Rome and 
other famous cities, was an asylum city. But it is nearly 
certain that long before Attila and his Huns swept down upon 
the Venetian plain the little islands of the lagoon already had 
a population of poor but hardy fisherfolk living in quasi-indc- 
pendence, dianks to their poverty and their inaccessible site. 
This population was augmented from time to time b3" refugees 
from the mainland cities of Aquileia, Concordia, Opitergium 
Altinum and Patavium. But these did not mingle readily 


with the indigenous population; as each wave of barbarian 
invasion fell back, these refugees returned to their mainland 
homes, and it required the pressure of many successive incur- 
sions to induce them finally to abandon the mainland for the 
lagoon, a decision which was not reached till the Lombard 
invasion of 568. On each occasion, no doubt, some of the 
refugees remained behind in the islands, and gradually built 
and peopled the twelve lagoon townships, which formed the 
germ of the state of Venice and were subsequently concen- 
trated at Rialto or in the city we now know as Venice. These 
twelve townships were Grado, Bibione, Caorie, Jesolo, Heraclea, 
Torcello, Murano, Rialto, Malamocco, Poveglia, Chioggia and 
Sottomarina. The effect of the final Lombard invasion is 
shown by the resolve to quit the mainland and the rapid build- 
ing of cliurches which is recorded by tlie Croiutca altinaie. The 
people who finally abandoned the mainland and took their 
prkists with them arc the people who made the Venetian re- 
public. But tlxey were not a.s yet a homogeneous population. 
The rivalries of the mainland citie.s were continued at closer 
quarters inside the narrow circuit of the lagoon.s, and there 
was, moreover, the initial ,schi.sm between the indigenous fislier 
population and the town-bred refugees, and the.se facts con- 
stitute the first of the problems which now affronted the growing 
community: the internal problem of fusion and development. 
'The second proWem of prime importance was the external 
problem of independence. The early history of the republic is 
chiefly concerned with the solution of these two problems, 

To take the problem of independence first. There is little 
doubt that the original lagoon population depended for its 
admiastration, as far as it had any, upon the larger cities of 
the mainland. There is a tradition that Venice was founded 
by “con.suls from Padua and Padua claimed complete 
control of the course of the Brenta down to its mouth at Mala- 
mocco. I’he destruction of the mainland cities, and the flight 
of their leading inhabitants to tlie lagoons, encouraged the 
lagoon population to assert a growing independence, and led 
them to advance the doctrine that they were born inde- 
pendent.” Their development as a maritime people, engaged 
in small tradii^ and intimately acquainted with their home 
waters, led Belisarius to seek their lielp in his task of recovering 
Italy from the Goths. He was successful; and the lagoons 
became, theoretically at least, a part of the Eastern empire. 
But the empire was vast and weak, and its capital lay far 
away; in practice, no doubt, the lagoon population enjoyed 
virtual independence, though later the Byzantine claim to 
.suzerainty became one of the leading factors in the formation 
of the state. It was from Byzantium tlial the Venetian people 
received the first recognition of their existence as a separate 
community. Their maritime importance compelled Narses, 
the imperial commander, to seek their aid in transporting his 
army from Grade ; and when the Paduans appealed to the 
Eunuch to restore their rights over the Brenta, the Venetians 
replied by declaring that islands of the lagoon and the river 
mouths that fell into the cstuar}^ were the property of ihost* 
who had rendered them, habitable and serviceable. Narscs 
declined to intervene, Padua was powerless to enforce its claims 
and Venice established a virtual independence of the mainland. 
Nor was it long before Venice made a similar assertion to the 
imperial representative, Longinus. He was endeavouring to 
treat with Alboin and the Lombards, and desired to assure 
himself of Venetian support. He invited the Venetians to give 
him an escort to Constantinople, which they did, and also to 
acknowledge themselves subjects of the empire. But they 
replied that God who is our help and protector has saved us 
that we might dwell upon these waters. This second Venice 
which we have raised in the lagoons is our mighty habitation ; 
no power of emperor or of prince can touch us.” That was an 
explicit statement of Venetian aims and oontentions : the place 
and people had made each other and now belonged exclusively 
to each other. Loqginus admitted that the Venetians were 
indeed “ a great people with a strong habitation ” ; but by 
dint of promising large concessions and trading privileges, he 
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induct'd the Venetians to make an act of submission — though 
not upon oath. The terms of this pact resulted in the first 
diploma conferred on Venice as a separate community (584). 
But it was inevitabh; that, when the barbarians, Lombard or 
Frank, were once established on the mainland of Italy, Venice 
should be brought first into trading and then into political 
relations with their near neighbours, who as masters of Italy 
also put forward a claim to sovereignty in the la^ons. It is 
between the two claims of east and west that Venice struggled 
for and achieved recognized independence. 

Turning to the other problem, that of internal fusion and 
consolidation, we find that in 466, fourteen years after the fall 
of Aquileia, the population of the twelve lagoon townships met 
at Grado for the election of one tribune from each island for 
the better government of the separate communities, and above 
all to put an end to rivalries which had already begun to play 
a disintegrating part. But when the lagoon population was 
largely augmented in 568 as the result of Alboin^s invasion, these 
jealousies were accentuated, and in 584 it was found expedient 
to appoint twelve other tribunes, known as the Trihuni Majores, 
who formed a kind of central committee to deal with all matters 
affecting the general weal of the lagoon communities. But the 
Trihuni Majores were equally powerless to allay the jealousies 
of the growing townships which formed the lagoon community. 
Rivalry in fishing and in trading, coupled with ancient anti- 
pathies inherited from the various mainland cities of origin, were 
no doubt the cause of these internecine feuds. A crisis was 
reached when Christopher, patriarch of Grado, convened the 
people of the lagoon at Heraclea, and urged them to suppress 
the twelve tribunes and to choose a single head of the state. To 
this they agreed, and in 697 Venice elected her first doge, Paulo 
Lucio Anafesto. 

The growing importance of the lagoon townships, owing to 
their maritime skill, their expanding trade, created by their 
position between east and west, their monopoly of salt and 
salted fish, which gave them a strong position in the mainland 
markets, rendered it inevitable that a clash must come over the 
question of independence, when either cast or west should claim 
that Venice belonged to them ; and inside the lagoons the 
growing prosperity, coupled with the external threat to their 
liberties, concentrated the population into two weU-defined 
parties— what may Ije called the aristocratic party, because 
it leaned towards imperial Byzantium and also displayed a 
tendency to make the dogeship hereditary, and the democratic 
party, connected with the original population of the lagoons, 
aspiring to free institutions, and consequently leaning more 
towards the church and the Frankish kingdom which protected 
the church. The aristocratic party was captained by the town- 
ship of Heraclea, which had given the first doge, Anafesto, to the 
newly formed community. The democratic party was cham- 
pioned first by Jesolo and then by Malamocco. 

The advent of the Franks determined the final solution. 
The emperor Leo, the Isaurian, came to open rupture with 
Pope Gregorjr 11 . over the question of images. The pope 
appealed to Liutprand, the powerful king of the Lombards, to 
attack the imperial possessions in Ravenna. He did so, and 
expelled the exarch Paul, who took refuge in Venice and was 
restored to his post by the doge of the Hcraclcan or Byzantine 
party, Orso, who in return for this assistance received the 
imperial title of hypatos, and trading rights in Ravenna. The 
pope, however, soon had cause for alarm at the spread of the 
Lombard power which he had encouraged. Liutprand pro- 
ceeded to occupy territory in the Ducato Romano. The pope, 
looking about for a saviour, cast his eyes on Charles Martel, who.se 
victory at Tours had riveted the attention of the world. 
Charles's son, Pippin, was crowned king of Italy, entered the 
peninsula at the head of the Franks, defeated the Lombards, 
took Ravenna and presented it to the pope, while retain- 
ing a feudal superiority. Desiderius, the last Lombard king, 
endeavoured to recover Ravenna. Charlemagne, Pippin's 
son, descended upon Italy, broke up the Lombard kingdom 
(774), confirmed his father's donation to the pope, and in 


reprisals for Venetian assistance to the exarch, ordered the pope 
to expel the Venetians from the Pentapolis. Venice was now 
brought face to face with the Franks under their powerful 
sovereign, who soon showed that he intended to claim the 
lagoons as part of his new kingdom. In Venice the result of 
this menace was a decided reaction towards Byzantium. In 
opposition to the Frankish claim, Venice resolved to affirm her 
dependence on the Eastern empire. But the democratic party, 
the Frankish party in Venice, was powerful. Feeling ran high. 
A crisis was mpidly approaching. The Byzantine Doge Giovanni 
Galbaio attacked Grado, the see of the Francophil Patriarch 
Giovanni, captured it, and flung the bishop from the tower of 
his palace. But the murdered patriarch was succeeded by his 
no less Francophil nephew Fortunatus, a strong partisan, a 
restless and indomitable man, who along with Ohelerio of 
Malamocco now assumed the lead of the democratic party. 
He and his followers plotted the murder of the doge, were dis- 
covered, and sought safety at the court of Charlemagne, where 
Fortunatus strongly urged the Franks to attack the lagoons. 

Meantime the internal politics of Venice had been steadily 
preparing the way for the approaching fusion at Rialto. The 
period from the election of the first doge to the appearance 
of the Franks was characterized by fierce struggles between 
Heraclea and Jesolo. At lengtii the whole population agreed 
to fix their capital at Malamocco, a compromise between the 
two incompatible parties, marking an important step towards 
final fusion at Rialto. 

That central event of early Venetian history was reached 
when Pippin resolved to make good his title as king of Italy. 
He turned his attention to the lagoon of Venice, which had 
been steadily growing in commercial and maritime importance?, 
and had, on the whole, shown a sympathy for Byzantium 
rather than for the Franks. Pippin determined to subdue the 
lagoons. He gathered a fleet at Ravenna, captured Chioggia, 
and pushed on up the Lido towards the capital of the lagoons 
at Malamocco. But the Venetians, in face of the danger, once 
more removed their capital, this time? to Rialto, that group of 
islands we now call Venice, lying in mid-lagnon between the 
lidi and the mainland. This st(?p was fatal to Pippin's designs. 
The intricate water-ways and the stubborn Venetian defence 
baffled all his attempts to reach Rialto ; the summer heats came 
on ; the Lido was unhealthy. Pippin was forced to retire. A 
treaty between Charlemagne and Nicephorus (810) recognized 
the Venetians as subjects of the Eastern (?mpire, while pre.serving 
to them the trading rights on the? mainland of Italy which they 
had acquired under Liutprand. 

The concentration at Rialto marks the beginning of the 
history of Venice as a full-grown state. The external menace 
to their independence had welded together the place and the 
people ; the same pressure had l^roiight about the fusion of the 
conflicting parties in the lagoon townships into one homo- 
geneous whole. There was for the future one Venice and one 
Venetian people dwelling at Rialto, the city of compromise 
between the dangers from the mainland, exemplified by Attila 
and Alhoin, and the perils from the sea, illustrated by Pippin's 
attack. The position of Venice was now assured. The state 
was a vassal of a weak and distant empire, which would leave 
it virtually free to pursue its own care<?r ; it was an independent 
tributary of a near and powerful kingdom with which it could 
trade, and trade between east and west became henceforth the 
note of its development. 

The first doge elected in Rialto was Angelo Particiaco, a 
Heraclean noble, with a strong bias towards Byzantium, and 
his reign was signalized by the building of the first church 
of San Marco, and by the translation of the saint's body from 
Alexandria, as though to affirm and to symbolize the creation 
of united Venice. 

The history of Venice during the next two hundred years 
is marked externally by the growth of the city, thanks to 
an ever-expanding trade, both down the Adriatic, which brought 
the republic into collision with the Dalmatian pirates and led 
to their final conquest, in 1000, by the doge Pietro Orseolo II., 
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and also on the mainland; where Venice gradually acquired 
trading rights, partly by imperial diploma, partly by the estab- 
lishment and the supply of markets on the mainland rivers, 
the Sile and the Brcnta. Internally this period is characterized 
by the attempt of three powerful families, the Particiachi, the 
Candiani and the Orseoli, to create an hereditary dogeship, and 
the violent resistance offered by the people. We find seven 
of the Particiachi, five Candiani and three Orseoli reigning 
in almost unbroken succession, until, with the ostracism of 
the whole Orseolo family in 1032, the dynastic tendency was 
crushed for ever. During the same period we also note the 
development of certain families, thanks to the accumulation 
of wealth by trade, and here we get the beginnings of that 
commercial aristocracy whose evolution was the dominant 
factor in the constitutional history of the republic. 

The growing wealth of Venice soon attracted the cupidity 
of her piratical neighbours on the coast of Dalmatia. The 
swift Liburnian vessels began to raid the Lido, compelling 
the Venetians to arm their own vessels and thus to form the 
nucleus of their famous fleet, the importance of which w»as 
recognized by the Golden Bull of the emperor Basil, which 
conferred on Venetian merchants privileges far more extensive 
than any they had hitherto enjoyed, on condition that the 
Venetian fleet was to be at the disposition of the emperor. 
But the Dalmatian raids continued to harass Venetian trade, 
till, in 1000, the great doge Pietro Orseolo II. attacked and 
captured Curzola and stormed the piratical stronghold of 
Lagosta, crushing the freebooters in their citadel. The doge 
assumed the title of duke of Dalmatia, and a great step was 
taken towards the supremacy of Venice in the Adriatic, which 
was essential to the free development of her commerce and also 
enabled her to reap the pecuniary advantages to be derived 
from the Crusades. She now commanded the route to the 
Holy Land and could supply the necessary transport, and from 
the Crusades her growing aristocracy reaped large profits. 
Orseolo’s victory was commemorated and its significance 
affirmed by the magnificent symbolical ceremony of the 
** wedding of the sea ” (Sposdizio del Mar), celebrated hence- 
forward every Ascension day. The result of the first three 
Crusades was that Venice acquired trading rights, a Venetian 
quarter, church, market, bakery, &c., in many of the Levant 
cities, e.g. in Sidon (1102) and in Tyre (1123). The fall of Tyre 
marks a great advance in development of Venetian trade ; 
the republic had now passed beyond the Adriatic, and had 
taken an important step towards that complete command 
of the Levant which she established after the Fourth 
Crusade. 

This expansion of the trade of Venice resulted in the rapid 
dc\’elopment of the wealthier classes, with a growing tendency 
to draw together for the purpose of securing to themselves the 
entire direction of Venetian politics in order to dominate 
Venetian commerce. To achieve their object, a double line of 
conduct was imposed upon them : they had to absorb the powers 
of the doge, and also to deprive the people of the voice they 
possessed in the management of state affairs by their presence 
in the condone or general assembly of the whole community, 
which was still the fountain of all authority. The first step 
towards curtailing the power of the doge was taken in 
1032, when the family of the Orseoli was finally expelled 
from Venice and the doge Domenico Flabianico was called 
to the throne. A law was then passed forbidding for the 
future the election of a doge-consort, a device by which the 
Particiachi, the Candiani and the Orseoli had each of them 
nearly succeeded in carrying out their dynastic ambitions. 
Further, two ducal councillors were appointed to assist the doge, 
and he was compelled, not merely permitted, to seek the advice 
of the more prominent citizens at moments of crisis. By this 
reform two important offices in the Venetian constitution — ^the 
privy council (const glieri ducalt) and the senate (the pregadi 
or invited)— came into being. Both were gradually developed 
on the lines desired by the aristocracy, till we reach the year 
J17X. 


The growth of Venetian trade and wealth in the Levant 
roused the jealousy of Genoa and the hostility of the imperial 
court at Constantinople, where the Venetians are said to have 
numbered 200,000 and to have held a large quarter of the 
city in terror by their brawls. The emperor Manuel I., 
urged on by the Genoese and other rivals of Venice, seized 
the pretext. The Venetians were arrested and their goods con- 
fiscated. Popular feeling at Venice ran so high that the state 
was rashly swept into war with the empire, lb provide the 
requisite funds for this vast undertaking, a forced loan of 
1 % on net incomes was raised ; the money bore interest at 
the rate of 4 %. The bonds were negotiable, and afford us the 
earliest instance of the issue of government stock. The doge 
Vitale Michiel 11 . led the expedition in person. It proved a 
disastrous failure, and on the return of the shattered remnants 
(1171) a great constitutional reform seemed necessary. The 
Venetians resolved to create a deliberative assembly, which 
.should act with greater caution than the condone, which had 
just landed the state in a ruinous campaign. Forty members 
were elected in each of the six divisions of the city, giving a 
body of 480 members, who served for one year and on retiring 
named two deputies for each sestiere to nominate the council 
for the succeeding year. This was the germ of the great 
council, the Maggior Consiglio, which was rendered strictly 
oligarchic in 1296. As the duties of this council were to appoint 
all ofiicers of state, including the doge, it is clear that by its 
creation the aristocracy had considerably curtailed the powers 
of the people, who had hitherto elected the doge in general 
assembly ; and at the creation of Michiers successor, Sebastiano 
Ziani (1172), the new doge was presented to the people merely 
for confirmation, not for election. The assembly protested, but 
was appeased by the empty formula, “ This is your doge an 
it please you.’* Moreover, still further to limit the power of 
the doge, the number of ducal councillors was raised from two 
to six. In 1198, on the election, of Enrico Dandolo, the aris- 
tocracy carried their policy one step farther, and by the 
promissione ducale, or coronation oath, which every doge was 
required to swear, they acquired a powerful weapon for the 
suppression of all that remained of ancient ducal authority. 
The promissione ducale was binding on the doge and his family, 
and could be, and frequently was, altered at each new election, 
a commission, Inquisitori sopra il doge defunto, being appointed 
to scrutinize the actions of the deceased doge and to add to 
the new oath whatever provisions they thought necessary to 
reduce the dogeship to the position of a mere figurehead in the 
state. 

In spite of the check to their trade received from the emperor 
Manuel in 1171, Venetian commerce continued to flourish, 
the Venetian fleet to grow and the Venetians to amass wealth. 
When the Fourth Crusade was proclaimed at Soissons, it was to 
Venice that the caders applied for transport, and she agreed 
to furnish transport for 4500 horses, 9000 knights, 20,000 foot, 
and provisions for one year : the price was 85,000 silver marks 
of Cologne nd half of all conquests. But Zara and Dalmatia 
had revolted from Venice in 1166 and were as yet unsubdued. 
Venetian supremacy in the Adriatic had been temporarily 
.shaken. The 85,000 marks, the price of transport, were not 
forthcoming, and the Venetians declined to sail till they were 
paid. The doge Dandolo now saw an opportunity to benefit 
Venice. He offered to postpone the receipt of the money if the 
Crusaders would reduce Zara and Dalmatia for the republic. 
These terms were accepted. Zara was recovered, and while still 
at Zara the leaders of the Crusade, supported by Dandolo, re- 
solved for their own private purposes to attack Constantinople, 
instead of making for the Holy Land. Boniface, marquis of 
Monferrat, desired to make good the claim to Salonica, and 
the Venetian.? doubtless wished to upset the Greek empire, 
which had recently shown itself so friendly to their rivals the 
Genoese. Constantinople fell (1204), thanks chiefly to the 
ability of the Venetians under Dandolo. The city was sacked, 
and a Latin empire, with Baldwin of Flanders as emperor, was 
established at Constantinople (see Roman Empire, Later). 
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In the partition of the spoils Venice claimed and leceivcd,. in 
her own phrase, “ a half and a quarter of the Roman empire.” 
To her fell the Cyclades, the Sporadcs, the islands and the 
eastern shores of the Adriatic, the shores of the Propontis and 
the Euxine, and the littoral of Thessaly, and she bought Crete 
from the marquis of Monferrat. The accession of territory was 
not only vast, it was of the highest importance to Venetian 
commerce. She now commanded the Adriatic, the Ionian 
islands, the archipelago, the Sea of Marmora and the Black Sea, 
the trade route between Constantinople and western Europe, 
and she had already established herself in the seaports of 
Syria, and thus held the trade route between Asia Minor and 
Europe. She was raised at once to the position of a European 
power. In order to hold these possessions, she borrowed from 
the Franks the feudal system, and granted fiefs in the Greek 
islands to her more powerful families, on condition that 
they held the trade route open for her. The expansion of 
commerce which resulted from the Fourth Crusade soon made 
itself evident in the city by a rapid development in its archi- 
tecture and by a decided strengthening of the commercial 
aristocracy, which eventually led to the great constitutional 
reform— the closing of the Maggior Consiglio in 1296, whereby 
Venice became a rigid oligarchy. Externally this rapid .success 
' awoke the implacable hatred of Genoa, and led to the long and 
exhausting ser.es of Genoese wars which ended at Chioggia 
in 1380. 

The closing of the great council was, no doubt, mainly due 
to the slowly formed resolution on the part of the great com- 
mercial families to secure a monopoly in the Levant trade which 
the Fourth Crusade had placed definitely in their hands. The 
theory of the government, a theory expressed throughout the 
whole commercial career of the republic, the theory which made 
Venice a rigidly protective state, was that the Levant trade 
belonged solely to Venice and her citizens. No one but a Vene- 
tian citizen was permitted to share in the profits of that 
trade. But the population of Venice was growing rapidly, 
and citizenship was as yet undefined. To secure for themselves 
the command of trade the leading commercial families resolved 
to erect themselves into a close gild, which should have in its 
hands the sole direction of the business concern, the exploita- 
tion of the East. This policy took definite shape in 1297, when 
the Doge Pietro Gradenigo proposed and carried the following 
measure : the supreme court, the Quarantia, was called upon 
to ballot, one by one, the names of all who for the last four years 
had held a seat in the great council created in 1171. Those who 
received twelve favourable votes became members of the great 
council. A commission of three was appointed to submit further 
names for ballot. The three commissioners at once laid down 
a rule — ^which contains the essence of the act — that only those 
who could prove that a paternal ancestor had sat in the great 
council should be eligible for election. This measure divided 
Che community into three great categories : (i) those who had 
never sat in the council themselves and whose ancestors had 
never sat ; these were of course the vast majority of the popula- 
tion, and they were excluded for ever from the great council : 
(2) those whose paternal ancestors had sat in the council ; 
these were eligible and were ^adually admitted to a seat, their 
sons becoming eligible on majority : (3) those who were of the 
council at the passing of this act or had sat during the four 
preceding years ; their sons likewise became eligible on attain- 
ing majority. As all offices were filled by the great council, 
exclusion meant political disfranchisement. A close caste was 
created which very seldom and very reluctantly admitted new 
members to its body. The Heralds’ College, the awogadori di 
comurtf in order to ensure purity of blood, were ordered to open 
a register of all marriages and births among members of the 
newly created caste, and these registers formed the basis of the 
famous Libro d'oro. 

The closing of the great council and the creation of the patrician 
caste brought about a revolution among those who suffered 
disfranchisement. In the year 1300 the people, led by Marin 
Bocconio, attempted to force their way into the great council 
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and to reclaim their rights. The doors were opened, the ring- 
leaders were admitted and immediately seized and hanged. 
Ten years later a more serious revolution, the only revolution 
that seriously shook the state, broke out and was also crushed. 
This conspiracy was championed by Bajamonte Tiepolo, and 
seems to have been an expression of patrician protest against the 
smata^ just as Bocconio’s revolt had represented popular in- 
dignation. Tiepolo, followed by members of the Quirini family 
and many nobles with their followers, attempted to seize the 
Piazza on the 15th of June 1310. They were met by the Doge 
Pietro Gradenigo and crushed. Quirini was killed, and Tiepolo 
and his follov;crs fled. 

The chief importance of the Tiepoline conspiracy lies in the 
fact that it resulted in the establishment of the Council of len. 
Erected first as a temporary committee of public safety to hunt 
down the remnant of the conspirators and to keep a vigilant 
watch on Tiepolo’s movements, it was finally made permanent in 
1335. The secrecy of its deliberations and the rapidity with 
which it could act made it a useful adjunct to the constitution, 
and it gradually absorbed many of the more important functions 
of the state. 

With the creation of the Council of Ten the main lines of 
the Venetian constitution were completed. At the basis of the 
pyramid wc get the great council, the elective body compo.sed 
of all who enjoyed the suffrage, i.e, of the patrician caste. 
Above the great council came the senate, the deliberative and 
legislative body par excellence. To the senate belonged all 
questions relating to foreign affairs, finance, commerce, peace 
and war. Parallel with the senate, but extraneous to the main 
lines of the constitution, came the Council of Ten. As a 
committee of public safety it dealt with all cases of conspiracy ; 
for example, it tried the Doge Marino Falicr and the General 
C'armagnola; on the same ground all cases affecting public 
morals came within its extensive criminal jurisdiction. In the 
region of foreign affairs it was in communication with envoys 
abroad, and its orders would override those of the senate. It 
also had its own departments of finance and war. Above the 
senate and the Ten came the Collegia or cabinet, the adminis- 
trative branch of the constitution. All affairs of state passed 
through its hands. It was the initiatory body ; and it lay with 
the Collegia to send matters for deliberation either before the 
senate or before the Ten. At the apex of the pyramid came the 
doge and his council, the point of highest honour and least weight 
in the constitution. 

To turn now to the external events which followed on the 
Fourth Crusade. 'I’licse events are chiefly concerned with 
the long struggle with Genoa over the possession of the Levant 
and Black Sea trade. By the establishment of the Latin empire 
Venice had gained a preponderance. But it was impossible 
that the rival Venetian and Genoese merchants, dwelling at 
close quarters in the Levant cities, should not come to blows. 
They fell out at Acre in 1253. The first Genoese war began 
and ended in 1258 by the complete defeat of Genoa. But in 
1261 the Greeks, supported by the Genoese, took advantage 
of the absence of the Venetian fleet from Constantinople to 
seize the city and to restore the Greek empire in the person of 
Michael VIII. Palaeologus. The balance turned against Venice 
again. The Genoese were established in the spacious quarter of 
Galata and threatened to absorb the trade of the Levant. To 
recover her position Venice went to war again, and in 1264 
destroyed the Genoese fleet off Trepani, in Sicilian waters. 
This victory was decisive at Constantinople, where the emperor 
abandoned the defeated Genoese and restored Venice to her 
former position. The appearance of the Ottoman Turk and 
the final collapse of the Latin empire in Syria brought about 
the next campaign between the rival maritime powers. 
Tripoli (1289) and Acre (1291) fell to the Mussulman, and the 
Venetian title to her trading privileges, her diplomas from the 
Latin empire, disappeared. To the scandal of Christendom, 
Venice at once entered into treaty with the new masters of 
Syria and obtained a confirmation of her ancient trading rights. 
Genoa replied by attempting to close the Dardanelles. Venice 
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made this action a casus belli. The Genoese won a victory 
in the gulf of Alexandretta (1394) ; but on the other hand the 
Venetians under Ruggiero Morosini forced the Dardanelles and 
sacked the Genoese <juarter of Galata. The decisive engage- 
ment, however, of this campaign was fought at Curzola (1299) 
in the Adriatic, when Venice suffered a crushing defeat. A peace, 
honourable to both parties, was brought about by Matteo 
Visconti, lord of Milan, in that same year. But the quarrel 
between the republics, both fighting for trade supremacy- 
that is to say, for their lives — could not come to an end till one 
or other was thoroughly crushed. The fur trade of the Black 
Sea furnished the pretext for the next war (1353*54), which ended 
in the crushing defeat of Venice at Sapienza, and the loss of her 
entire fleet. But though Venice herself seemed to lie open to 
the Genoese, they took no advantage of their victory ; they 
were probably too exhausted. The lord of Milan again arranged 
a peace (1355)* 

We have now reached the last phase of the struggle for mari- 
time supremacy. Under pressure from Venice the emperor 
John V. Palaeologus granted possession of the island of Tenedos 
to the republic. 'J'he island commanded the entrance to the 
Dardanelles. Genoa determined to oppose the concession, 
and war broke out. The Genoese Admiral Luciano Doria 
sailed into the Adriatic, attacked and defeated Vettor Pisani 
at Pola in Istria, and again Venice and the lagoons lay at the 
mercy of the enemy. Doria resolved to blockade and starve 
Venice to surrender. He was master of the sea, and the flow 
of provisions from the mainland was cut off by Genoa^s ally, 
Francesco I. Carrara, lord of Padua. Doria seized Chioggia 
as a base of operations and drew his fleet inside the lagoons. 
The situation was extremely critical for Venice, but she rose 
to the occasion. Vettor Pisani was placed in command, and by 
a stroke of naval genius he grasped the weakness of Dorians 
position. Sailing to Chioggia he blocked the channel leading 
from the lagoon to the sea, and Doria was caught in a trap. 
Pisani stationed himself outside the Lido, on the open sea, to 
intercept relief should any appear, and Doria, instead of block- 
ading Venice, was himself blockaded in Chioggia. For many 
months the siege went on ; but Pisani gradually assumed the 
offensive as Genoese spirits and food ran low. Finally, in 
June 1380 the flower of the Genoese fleet surrendered at dis- 
cretion. Genoa never recovered from the blow, and Venice 
remained undisputed mistress of the Mediterranean and the 
Levant trade. 

The defeat of Genoa and the establishment of Venetian 
supremacy in the Mediterranean brought the state to a further 
step in its development. The undisputed mastery of the 
eastern trade increased its bulk in Venice. But as the city 
became the recogniz€?d mart for exchange of goods between east 
and west, the freedom of the western outlet assumed the aspect 
of a paramount question. It was useless for Venice to accumu- 
late eastern merchandise if she could not freely pass it on to 
the west. If the various states on the immediate mainland 
could levy taxes on Venetian goods in transit, the Venetian 
merchant would inevitably suffer in profits. The geographical 
position of Venice and her commercial policy alike compelled 
her to attempt to secure the command of the rivers and roads 
of the mainland, at least up to the mountains, that is to 
say, of the north-western outlet, just as she had obtained com- 
mand of the south-eastern inlet. She was compelled to turn her 
attention, though reluctantly, to the mainland of Italy. Another 
consideration drove her in the same direction. During the 
long wars with Genoa, after the defeats of Curzola, Sapienza, 
Pola, above all during the crisis of the war of Chioggia, it had 
been brought home to the Venetians that, as they owned no 
meat or corn-producing territory, a crushing defeat at sea and 
a blockade on the mainland exposed them to the grave danger 
of being starved into surrender. Both these pressing neces- 
sities, for a free outlet for merchandise and for a food-supplying 
area, drove Venice on to the mainland, and compelled her to 
initiate a policy which eventually land^ her in the disastrous 
wars of Cambrai. The period with which we are now dealing 


is the epoch of the despots, the signori^ and in pursuit of expan- 
sion on the mainland Venice was brought into coUision first 
with the Scaligeri of Verona, then with the Carraresi of Padua, 
and finally with the Visconti of Milan. Hitherto Venice had 
enjoyed the advantages of isolation ; the lagoons were virtually 
impregnable ; she h^ no land frontier to defend. But when 
she touched the mainland she at once became possessed of a 
frontier which could be attacked, and found herself compelled 
cither to expand in self-defence or to lose the territory she had 
acquired. 

Venice had already established a tentative liold on the im- 
mediate mainland as early as 1339. She was forced into war 
by Mastino della Scala, lord of Padua, Vicenza, Treviso, Feltre 
and Belluno, as well as of Verona, who imposed a duty on 
the transport of Venetian goods, A league against the Scala 
domination was formed, and the result was the fall of the 
family. Venice took possession of Padua, but in the terms of 
the league she at once conferred the lordship on the Carraresi, 
retaining Treviso and Bassano for herself. But it is not till 
we come to the opening of the next century that Venice de- 
finitely acquired land possessions and found herself committed 
to all the difficulties and intricacies of Italian mainland politics. 
On the death of Gian Galeazzo Visconti in 1402, his large pos- 
sessions broke up. His neighbours and his generals seized what 
was nearest to hand. Francesco 11 . Currara, lord of Padua, 
attempted to seize Vicenza and Verona. But Venice had been 
made to suffer at the hands of Carrara, who had levied heavy 
dues on transit, and moreover during the Chioggian War had 
helped the Genoese and cut off the food supply from the main- 
land. She was therefore forced in self-defence to crush the 
family of Carrara and to make her^lf permanently mistress of 
the immediate mainland. Accordingly when Gian Galcazzo’.s 
widow applied to the republic for help against Carrara it was 
readily granted, and, after some ytiars of fighting, the posses- 
sions of the Carraresi, Padua, Treviso, Bassano, commanding 
the Val Sugana route, as well as Vicenza and Verona, passed 
definitely under Venetian rule. This expansion of mainland 
territory was followed in 1420 by the acquisition of Friuli after 
a successful war with the emperor Sigismund, thus bringing 
the possessions of the republic up to the Carnic and Julian 
Alps, their natural frontier on the north-east. 

Venice was soon made to feel the consequences of having 
become a mainland power, the difficulties entailed by holding 
possessions which others coveted, and the weakness of a land 
frontier. To the west the new duke of Milan, Filippo Maria 
Visconti, was steadily piecing together the fragments of his 
father*s shattered duchy. He was determined to recover 
Verona and Vicenza from Venice, and intended, as his father 
had done, to make himself master of all north Italy. The 
conflict between Venice and Milan kd to three wars in 1426, 
1427 and 1429. Venice was successful on the whole. She 
establi.shed her hold permanently on Verona and Vicenza, and 
acx^uired besides both Brescia and Bergamo ; and later she 
occupied Crema. The war of Ferrara and the peace of Bagnolo 
(1484) gave her Rovigo and the Polesine. This, with the excep- 
tion of a brief tenure of Cremona (1499-1512), formed her per- 
manent territory down to the fall of the republic. Her frontiers 
now ran from the seacoast near Monfalcone, following the 
line of the Carnic and Julian and Raetian Alps to the Adda, 
down the course of that river till it joins the Po, and thence 
along the line of the Po back to the sea. But long and exhaust- 
ing wars were entailed upon her for the maintenance of her 
hold. The rapid formation of tlus land empire, and the obvious 
intention to expand, called the attention not only of Italy but 
of Europe to this power which seemed destined to become 
supreme in north Italy, and eventually led to the league of 
Cambrai for the dismemberment of Venice. Contemporane- 
ously other events were menacing the ascendancy and exhaust- 
ing the treasury of the republic. In 1453 Constantinople feU 
to the Ottoman Turks, and although Venice entered at once 
into treaty with the new power and desired to trade with it, 
not to fight with it, yet it was impossible that her possessions 
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in the Levant and the archipelago should not eventually bring 
her into collision with the expanding energy of the Mussulman. 
Europe persLslently refused to assist the jepublic to preserve 
a trade in which she had established a rigid monopoly^ and 
Venice was left to fight the Turk single-handed. The first 
Turkish war lasted from 1464 to 1479^ and ended in the loss 
ol Negropont and several places in the Morea, and the pay- 
ment by Venice of an annual tribute for trajding rights. She 
was consoled, however, by the acquisition of Cyprus, which 
came into her possession (1488) on the extinction of the dynasty 
of Lusignan with the death of James 11 . and his son James III., 
Catcrina Cornaro, James II.’s widow, ceding the kingdom of 
(Cyprus to Venice, since she could not hope to maintain it un- 
aided against the Turks. The acquisition of (Cyprus marks 
the extreme limit of Venetian expansion in the Levant ; from 
this date onward there is little to record save the gradual loss 
of her maritime possessions. 

Exhausting as the Turkish wars were to the Venetian treasury, 
her trade was still so flourishing that she might have survived 
the strain had not the discovery of the Cape route to the Indies 
cut the tap-root of her commercial prosperity by diverting the 
stream of traffic from the Mediterranean to the Atlantic. When 
Diaz rounded the Cape in i486 a fatal blow was struck at 
Venetian commercial supremacy. The discovery of the Cape 
route saved the breaking of bulk between India and Europe, 
and saved the dues exacted by the masters of Syria and Egypt, 
Trade passed into the hands of the Portuguese, the Dutch and 
the English. Venice lost her monopoly of oriental traffic. 

lb complete her misfortunes, the European powers, the church 
and the small states of Italy, partly from jealous greed of her 
possessions, partly on the plea of her treason to Christendom in 
making terms with Islam, partly from fear of her expansion in 
north Italy, coalesced at Cambrai in 15018 for the yiartilion of 
Venetian pos.sessions. I'he war proved disastrous for Venice. 
The victory of Agnadello (1510) gave the allies the complete 
command of Venetian territory down to tlie shores of the lagoon. 
But the mutual jealousy of the allies saved her. The pope, 
having recovered the Romagna and .secured the objects for which 
he had joined the league, was unwilling to see all north Italy 
in the hands of foreigners, and quitted the union. The emperor 
Maximilian failed to make go^ his hold on Padua, and was 
jealous of the French. The league broke up, and the mainland 
cities of the Vcncto returned of their own accord to their allegi- 
ance to St Mark. But the republic never recovered from the 
blow, coming as it did on the top of the Turkish wars and the loss 
of her trade by the discovery of the Cape route. She ceased to 
lie a great power, and was heni^eforth entirely concerned in the 
effort to preserve her remaining possessions and her very in- 
dependence. The settlemtmt of the peninsula by Charles V.b 
coronation at Bologna in 1530 secured the preponderance to 
Spain, and the t!ombination of Spain and the church dominated 
the politics of Italy. Dread of the Turks and <lread of Spam 
were the two terrors which haunted Venice till the republic 
fell. That she retained her independence so long was due to 
a double accident: the impregnability of the lagoons and the 
jealousies of the great powers. 

But the dfecline was a slow process, Venice still po.ssessed 
considerable wealth and extensive possessions. Between 1499 
and 1716 she went to war four times with the Turks, emerging 
from each campai^ with some further loss of maritime territory. 
The fourth Turkish war (1570-1573) was .signalized by the 
glorious victory of Lepanto (1571), due chiefly to the prowess 
of the Ven€tian.s under their doge Sebastian Venier. But her 
allies failed to support her. Thiy reaped no fruits from the 
victory, and Cyprus was taken from her after the heroic defence 
of P'amagusta by Bragadino, who was flayed alive, and his skin, 
stuffed with straw, borne m triumph to Constantinople. The 
fifth 'Purkish war (1645-1668) entailed the loss of Crete ; and 
though Morosini reconquered the Mor^a for a brief space in 
1685, that province was finally lost to Venice in 1716. 

So far as European politics are concerned, the latter yeans of 
the republic are made memorable by one important event ; the 


resistance which Venice, under the guidance of Fra Paolo Sarpi, 
offered to the growing claims of the Curia Romana, advanced by 
Pope Paul V. Venice was placed under interdict (1606), but she 
a.sserted the rights of temporal sovereigns with a cour^ which 
was successful and won for her the esteem and approval of mo.st 
European sov^ereigns. 

But the (ihief glory of her declining years was undoubtedly 
her splendid art. Giorgione, Titian, Sansovino, Tinloret, Paolo 
Veronese and Palladio all lived and worked after the disastrous 
wars of the league of Cambrai. 'Jbe chief characteristic of 
Venice during these years is that she lx‘came tlui great pleasure- 
city of Europe. The end of the republic came when the French 
Revolution burst over Europe. Napoleon was determined to 
destroy the oligarchical government, and seized the pretext that 
Venice was ho.stile to him and a menace to his line of retreat 
while engaged in his Austrian campaign of 1797. The peace of 
Leoben left Venice without an ally. The government resolved 
to offer no resistance to the conqueror, and the doge Lodovioo 
Manin abdicated on the 12th of May 1797. On the 17th of 
October Napoleon handed Venice over to Austria by the peace 
of Campo Formio, and between 1798 and 18x4 she passed from 
France to Austria and Austria to France till the coalition of that 
latter year assigned her definitely to Austria. In 1848 a revolu- 
tion broke out and a provisional rcpublic'an government under 
Danicle Manin {q.v,) maintained itself for a brief space. In 1866 
the defeat of Au.*itria by the Prussians led to the incorporation of 
Venice in United Italy. 
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VEVISOK (pronounced venzon), originally a word meaning a 
beast of any kind killed in the chase, but now only applitxl to the 
flesh of the dtecr prepared for eating. The 0 . IV. veneism^ 
venoisofiy &c.,mDd, venaison, mctint the flesh of the deer or boar, 
the principal beasts of the chase (Lat. vemiio, hunting)* 

VBNLO, a frontier town in the province of Limburg, Holland, 
on the right bank of the Maas, and a junction station 43 m.. 
by rail N..N.E. of Maa.5tricht. Pop. 15,000. It is joined by 
a bridge over the Maas, with the opposite village of Blerik. 
Venlo, with narrow streets irregularly built, is not orf the ordinary 
DuU'Ji type in architectural style. The picturesque town hall 
(1595), the only building of special interest, contains some 
intcrcating paintings by Hubert Goltzius (1526-1583), The, 
chunch dates from 1304. There is> a college for the higher 
education of -Roman Catholic priests. The leading industries’ 
arc distilling, brewing, tanning, spinning, needlemaking and 
tobacco manufacture. There is also a considerable trade by 
river with Rotterdam. 

VEHN, HBKRY (1725-1797), English evangelical divine, was 
bom at Barnes, Surrey, and educated at Cambridge. He took 
orders in 1747, and was elected fellow of Queens^ College, 
Cambridge, in 1749. After holding a curacy at Barton, 
Cambridgeshire, he became curate of St Matthew, Friday 
Street, London, and of West Horsley, Surrey, in 1750, and 
then of Clapham in 1754. In the preceding year he was chosen 
lecturer of St Swithin^s, London Stone. He was vicar of 
Huddersfield from. 1759 to 1771, when he exch^ged to the 
hving of Yelling, Hmatingdonshire. Besides being a leader 
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of the evangelical revival, he was well known as the author of 
The Compleat Duty of Man (London, 1763), a work in which 
he intended to supplement the teaching embodied in the anony- 
mous Whole Duty of Man, His son, John Venn (1759-1813), 
was one of the founders of the Church Missionary Society, and 
his grandson, Henry Venn (1796-1873), was honorary secretary 
of that society from 1841 to 1873. 

VBNOSA (anc. Venusia, g,v,)f a town and bishop’s see of the 
Lasilicata in the province of Potenza, Italy, on the eastern 
side of Mount Vulture, 52 m. by rail S.S.E. of Foggia, 1345 ft. 
above sea-level. Pop. (1901) 8503. The castle was built 
in 1470 by Pirro di Balzo, and contains four stables each for 
fifty horses. Many fragments of Roman workmanship are 
built into the walls of the cathedral, which is due to him also. 
The abbey church of SS. Trinita is historically interesting ; it 
was consecrated in 1059 by Pope Nicholas II. and passed into 
the hands of the Knights of St John in the time of Boniface Vlll. 
(1295-1303). In the central aisle is the tomb of Alberacla, the 
first wife of Robert Guiscard and mother of Bohemund. An 
inscription on the wall commemorates the great Norman brothers 
William Iron Arm (d. 1046), Brogo (murdered at Venosa in 1051), 
Humfrey (d. 1057) and Robert Guiscard (d. at Corfu in 1085). 
The bones of these brothers rest together in a simple stone 
sarcophagus opposite the tomb of Alberada. The church 
also contains some 14th-century frescoes. Behind it is a larger 
church, which was begun for the Benedictines about 1150, 
from the designs of a French architect, in imitation of the 
Cluniac church at Paray-le-Monial, but never carried beyond 
the spring of the vaulting. The ancient amphitheatre adjacent 
furnished the materials for its walls. 

Sec A. Avena, Monumenii dclV Italia Meridionale (Naples, 1902), 
323 sqq. ; O. dc Lorenzo, Veno&a e la Regione del Vulture (Bergamo, 
1906). 

VENTILATION (I>at. ventilare, from ventus^ wind), the pro- 
cess and practice of keeping an enclosed place supplied with 
proper air for breathing ; and so, by analogy, a term used 
for exposing any subject to the winds of public criticism. The 
air which we breathe consists chiefly of two gases, oxygen and 
nitrogen, with certain small proportions of other gases, such 
as carbonic acid (carbon dioxide), ozone and argon. Oxygen, 
which is the active and important constituent, and on which 
life and combustion depend, forms about one-fifth of the whole, 
while nitrogen, which is inert and acts as a diluent, forms nearly 
four-fifths. Of this mixture each adult person breathes some 
2600 gallons or 425 cub. ft. in twenty-four hours. In air 
that has passed through the lungs the proportion of oxygen is 
reduced and that of carbon dioxide increased. Of the various 
impurities that are found in the air of inhabited roo^, carbonic 
acid gas forms the best practical index of the efficiency of the 
ventilation. The open air of London and other large inland 
towns contains about four parts by volume of the gas in 10,000 
of air. In the country, and in towns near the sea, two to three 
and a half parts in 10,000 is a more usual proportion. Authori- 
ties on ventilation usually take four parts in 10,000 as the 
standard for pure air, and use the excess over that quantity in 
estimating the adequacy of the air supply. But they differ 
as to the proportion to which the carbonic acid may be allowed 
to rise under a good system of ventilation. It is 
admitted that the air in which people dwell 
and sleep should not under any circumstances be 
allowed to contain more than ten parts in 10,000. This has been 
accepted as the permissible proportion by Carnelley, Haldane 
and Anderson, after an extensive examination of the air of 
middle and lower cla.s$ dwellings. 

The rate at which an adult expires carbonic acid varies 
widely with his condition of repose, being least in sleep, greater 
Rmieot ^ waking rest, and very much greater in violent 
C9U- exercise. As a basis on which to calculate the air 
ammptiott necessary for proper ventilation we may take the 
production of carbonic acid by an adult as 0*6 
cub. ft. per hour. Hence he will produce per hour, in 6000 
cub. ft. of air, a pollution amounting to one part of carbonic 


acid in 10,000 of air. If the excess of carbonic acid were to 
be kept down to this figure (i in 10,000), it would be necessary 
to supply 6000 cub. ft. of fresh air per hour ; if the permis- 
.sible excess be two parts in 10,000 half this supply of fresh air 
will suffice ; and so on. We therefore have the following 
relation between (i) the quantity of air supplied per person per 
hour, (2) the excess of carbonic acid which results, and (3) the 
total quantity of carbonic acid present, on the a.ssumption 
that the fresh air that is admitted contains four parts by volume 
in 10,000 ; — 


Air supplied per 
Adult per Hour. 

Carbonic Acid ^ 

(Parts by Volume in 1 o,ooo). | 

Cubic Feet. 

Excess due to 
Respiration. 

Total 

Quantity. | 

1000 

0 

10 

1200 

5 

9 

1500 

4 

* 

2000 

3 

7 

3000 

2 

^ 1 


Some investigators have maintained that, in addition to an in- 
creased proportion of carbonic acid, air which has passed through the 
lungs contains a special poison. This view, however, is not accepted 
by others ; J. S. Haldane and Lorrain Smith, for instance, conclude 

that the immediate dangers from breathing air highly vitiated 
by respiration arise entirely from the excess of carbonic acid and 
deficiency of oxygen** {Journ. Path, and Bact,, 1892, 1, 175). Car- 
Ijonic acid, however, is not the only agent that has to be reckoned 
with in badly ventilated rooms, for the unpleasant effects they pro- 
duce may also tie due to increase of moisture and temperature and 
to the odours that arise from lack of cleanliness. Again, though 
there may be no unduly large proportion of carbonic acid present, 
the air of an apartment may be exceedingly impure when the 
criterion is the number of ’ micro-organisms it contains. This 
also may lie greatly reduced by efficient ventilation. Comparisons 
carried out by C-arneslley, Haldane and Anderson (Phil. Trans., 
1887, 178 B, 61) between schools known to be well ventilated (by 
mechanical means) and schools ventilated at haphazard or not 
ventilated at all. showed that the average number of micro-organisms 
was 17 per litre in the former, and in the others 152. Kekults of 
great interest were obtained by the experiment of stopping the 
mechanical ventilators for a few hours or days. Tested by the 
proportion of carbonic acid, the air of c(iursc became very bad ; 
tested by the number of micro-organisms, it remained comparatively 
pure, the number being, in fact, scarcely greater than when ventila- 
tion was going on, and far less than the average in naturally 
ventilated " schools. This proves in a striking way the advantage 
of systematic ventilation. 

In the ventilation of buildings four main points have to 
be considered : (i) the area of floor to be provided for each 
person ; (2) the cubic capacity of the room required ventUa- 
for each occupant ; (3) the allowance to be made Won 0/ 
for the vitiation of the air by gas or oil burners ; 
and (4) the quantity of fresh air which must be brought 
in and of vitiated air that must be extracted for each indi- 
vidual. The first will depend upon the objects to which 
the room is devoted, whether a ward of a hospital or a 
school or a place of public assembly. The purity of the air 
of a room depends to a great extent on the proportion of 
its cubic capacity to the number of inmates. The influence 
of capacity is, however, often overrated. Even when the 
allowance of space is very liberal, if no fresh air be supplied, 
the atmo.sphere of a room quickly falls below the standard of 
purity specified above ; on the other hand, the space per inmate 
may be almost indefinitely reduced if sufficient means are 
provided for systematic ventilation. Large rooms are good, 
chiefly because of their action os reservoirs of air in those cases 
(too common in practice) where no sufficient provision is made 
for continuous ventilation, and where the air is changed mainly 
by intermittent ventilation, such as occurs when doors or 
windows are opened. With regard to the third point, in build- 
ings lighted by ps or oil the calculations for the supply of fresk 
and the extraction of foul air must include an allowance for the 
vitiation of air by the products of combustion. The rate at 
which this takes place may be roughly estimated in the case of 
gas by treating each cubic foot of gas burnt per hour as equal 
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to one person. Thus an ordinary burner giving a light of 
about twenty candles and burning 4 cub. ft. of g^s per hour 
vitiates the air as much as four persons^ and an incandescent 
burner as much as one and a half persons. A small reading- 
lamp burning oil uses the air of four men; a large central 
table lamp uses as much air as seven men. 

As to the fourth point there is great diversity of opinion. To 
preserve the lowest standard of purity tolerated by sanitarians^ 
ventilation must go on at the rate per person of 1000 cub. ft. 
per hour, and 3000 cub. ft. per hour are required to preserve 
the higher standard on which some authorities insist. £. A. 
Parkes advised a supply of 2000 cub. ft. of air per hour for 
persons in health and 3000 or 4000 cub. ft. for sick persons. 
In the case of a public assembly hall no great harm will occur to 
an audience occupying the room for a coniparatively short time 
if 30 cub. ft. of air per minute are provided for each person. 
The United States book on school architecture gives u practical 
application to its remarks on this subject as follows : — 

The amount of fresh air which is allowed to hospital patients 
is about 2500 cub. ft. each per hour. Criminals in French 
I)risons have to content themselves with 1500 cub. ft. per hour. 
As.Huming that we care two-thirds as much for the health of our 
chil(lrcn as we do for that of our thieves and murderers, wc will 
make them an allowance of 1000 cub. ft. each per hour, or about 
1(3 cub. ft. per minute. Forty-eight children will then need an 
hourly supply of 48,000 cub. ft. Definite provision must therefore 
be made for withdrawing this quantity of foul air. No matter 
Jiow many inlets there may be, the fresh air will only enter as 
fast as the foul escapes, and this can only find an outlet through 
ducts intended for that purpose, porous walls and crevices serving 
in cool weather only for inward now. What, then, must be the 
size of the shaft to exhaust 48,000 ft. x^er hour ? In a shaft 20 ft. 
high, vertical and smooth inside, with a difference in temperature 
of 20®, the velocity will be about 2} ft. per second, or 9000 ft. 
per hour ; that is, it will carry off Qooo cub. ft. of air per hour for 
every square foot of its sectional area. To convey 48,000 cub. ft., it 
must have a sectional area of 5^ sq. ft. 

A general idea of the floor area^ cubic space and fresh air 
supply per Inmate allowed by law or by custom in certain cases 
i.s given in the table below : — 





Cubic Feet of 


Floor Area 

Cubic 

Fresh Air 

C lass of Building. 

in Feet 
per Person. 

Capacity in 
Feet per 
Person.' 

supplied and 
Foul Air 


extracted per 




Person. 

Schools . 

9 to 10 

JOO 

1, 800 

Barracks . 

70 

720 

1,800 

Prisons . 

Concert halls and 

90 

800 

1,800 

theatres 

Hilliard and smoke- 

9 

108 

2,000 

1 rooms . 

, . 

. . 

2,000 

1 Hospitals 

Public libraries 

120 

20 

1,440 

2,400 

2,000 to 3,000 
2,500 

Turkish baths . 

70 

800 

5,o(x> 

Workshops 

120 

1,440 

5,000 

Cowsheds, per cow . 

90 

1,100 

10,000 

Stables, per horse 

120 

I, Coo 

1 12,000 


' In calculating the cubic capacity per person the height should 
not be measured beyond 12 ft. above the floor. 


The supply of fresh air indicated in the table should not 
be regarded as entirely satisfactory, for the standard of purity 
suggested is low, and ought to be exceeded, but it might deter 
many from moving in the matter if a proper and higher standard 
were to be laid down at first. 

One of the most important points i.s the proper warming of 
the fresh air introduced into buildings, for unless that be done, 
when a cold day occurs all the ventilating arrangements will 
probably be closed. The fact should not be lost sight of that 
the air in a room may on the one hand be quite cold and yet 
very foul, and on the other, warm and yet perfectly fresh. 
To avoid draught the air should enter through a large number of 
small orifices, so that the currents may be thoroughly dififusedt 
This is done by gratings. The friction of their bars, however, 
seriously diminishes their capacity for passing air, and careful 


experiments show conclusively that very ample grating area is 
rci^uired to deliver large volumes. The same remark applies 
to extracting-fiues. Owing to the small size and the roughness 
of the surface the velocity of the upward current is small, and 
the quantity of air that passes out is often much less than is 
requisite. 

Means of Ventilation.--ln order that the atmosphere of a 
room should be changed by means of air currents, thereby 
securing proper ventilation, three things are necessary: (1) an 
inlet or inlets for the fresh air, (2) an outlet or outlets for the 
vitiated air, and (3) a motive force to produce and maintain 
the current. In systems which arc distinguished by the general 
name of mechanical or artificial ventilation special provision is 
made for driving the air, by fans, or by furnaces, or by other 
contrivances to be described more fully below. In what is 
called natural ventilation no special appliance is used to give 
motive force, but the forces arc made use of wliicli arc supplied 
by (i) the wind, (2) the elevated temperature of the room^s 
atmosphere, and (3) the draught of fires used for heating. 


Natural Ventilation . chief agent in domestic ventilation 
is the chimney ; when a bright fire is burning in an open grate, 
it rarely hapx^ms that any other outlet for foul air from a room 
need Ix^ provided. The column of hot air and burnt gases in the 
chimney is less heavy, because of its high temperature, than an 
equal column of ah outside ; the pressure at the base is therefore 
less than the pressure at the same level outside. This supplies a 
motive force compelling air to enter at the bottom through the 
grate and through the opening over the grate, and causing a current 
to ascend. Tlie motive force which the chimney supplies has not 
only to do work on the column of air within the chimney, 
in setting it in motion and in overcoming frictional re- 
sistance to its flow : it has also to set the air entering the 
room in motion and to overcome frictional resistance at the inlets. 
From want of proper inlets air has to bo dragged in at a high velocity 
and against much resistance, under the doors, between the window 
sashes and through many other cliinks and crevices. Under these 
conditions the air enters in .small streams or narrow sheets, ill- 
distributed and moving so fast as to form disagreeable draughts, 
the ]>re.sKure in the room is kept so low that an opened door or window 
lets in a deluge of cold air, and the current up the chimney is much 
reduced, if th(i attempt is made to stop draughts by applying 
sand-bag.s and listing to the crevices at which air streams in, matters 
only become worse in other respects ; the true remedy of cour.se lies 
in providing proper inlets. The discharge of air by an ordinary 
open fire and chimney varies widely, depending on the rate of 
combustion, the height and section and form of the cliimney, and 
the freedom with which air is entering the room. About 10,000 
cub. ft. per hour is probably a fair average, about enough to kcnqi 
the air fresh for half a dozen persons. Even when no fire is burning 
the chimney plays an important part in ventilation ; the air within 
an inhabited room being generally warmer than the air outside, it i.s 
only neces.sary that an up-current should be started in order that 
the chimney should maintain it, and it will usually be found that 
a current is, in fact, passing up. 

When a room is occupied for any considerable length of time by 
more than about half a dozen persons, the chimney outlet should 
be supplemented by others, which usually take the form 
of gratings in the ceiling or cornice, s in communication QuHatm 
with flues leading to the open air. These openings 
should be protected from down-draught by liglit flap valves of oiled 
silk or sheet mica. 

With regard to inlets, a first care must be to avoid such currents 
of cold air as will give the disagreeable and dangerou.s .sen-sation of 
draught. At ordinary temperatures a current of outer air 
to which the body is exposed will be felt as a draught if 
its velocity exceeds 3, or even 2 ft. per second. The current entering 
a room may, however, be allowed to move with a j^ecd much greater 
than this without cau.sing discomfort, provided its direction keeps 
it from striking directly on the persons of the inmates. To secure 
this, it should enter, not horizontally nor through gratings on the 
floor, but vertically through openings high enough to carry the 
entering stream into the upper atmosphere of the room, where it 
will mix as completely as possible with warm air before its presence 
can be felt, A favourite form of inlet is the Sheringham (fig. 1). 
When opened it forms a 
wedge * shaped projection 
into the room, and admits 
air in an upward stream 
tluough the open top. It 
should be placed at a height 

of 5 or 6 ft. above the level i.— Sheringham Air Inlet, 

of the floor. Other inlets are .... 

made bv using hollow perforated blocks of earthenware, called aur- 
bricks, built into tlic wall ; these are often shaped on the inner 
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Fio. 2. — Tobin Tube, 


sicle like itn inverted louvre-board or Venetian blind, with slots 
that slope so as to give an upward inclination to the entering 
stream. 

In another and most valuable form of ventilator, tlie Tobin tube, 
the fresh air enters vertically upwards. The usual arrangement 
. of I’chin tube (shown in front elevation and section in 
tbB ^ short vertical shaft of metal plate or wood which 

leads up the wall from the floor level to a height of 5 or 
6 ft. Its lower end communicates with the outer air through an 

air -grating in the wall; from its 
upper end, which is freely open, the 
current of fresh air rises in a smooth 
stream. Various forms of section 
may be given to the tube : if placed 
in a corner it will be triangular or 
segmental; against a flat wall a 
shallow 1 octangular form is most 
usual, or it may be placed in a 
channel so as to be flush with the 
face ()f the wall ; a lining of wood 
forming a dado may even be made 
to serve as a Tobin tube by setting 
it out a little way from the wall. 
The tube is often furnished with a 
regulating valve, and contrivances 
may be added for cleansing the 
entering air. A muslin or canvas 
bag hung in the tube, or a screen 
stretched diagonally across it, may 
bo used to filter out dust ; the 
same object is served in some degree by forcing the air, as it enters 
the tube at the bottom, to pass in close contact with the surface of 
water in a tray, by means of a deflecting plate. 
These complications have a double drawback : they 
require ^^quent attention to keep them in order, 
and by putting resistance in the way of the 
stream they arc apt to reduce the efficiency of 
the ventilation.* The air entering by a Tobin 
tube may be warmed by a coil of hot pipes within 
the tube or by a small gas-stove {provided, of 
course, with a flue to discharge outside the pro- 
ducts of combustion), or the tube may draw its 
supifly, not directly from the outer atmosphere, 
but from a hot-air flue. The opening should 
always be about the level of a man’s head, but the 
tube need not extend down to the floor : all that is 
essential is that it should have sufficient length to let the air issue 
in a smooth vertical current without eddies (fig. 3). 

These inlets are at once so simple and effective that no hesitation 
need be felt in introducing them freely in the rooms of dwolKng- 
houses. When no special provision is made for them in 
the walls, the advantage of a current entering vertically 
may stilt be in some degree secured by help of certain 
makeshift contrivances. One of these, suggested by Dr 
Hinkes Bird, is to open one sash of the window a few 
inches and fill up the opening by a board ; air then enters in a zig- 
zag course through the space between the meeting rails of the 
sashes. Still another plan is to have a light frame of wood or 
metal or glass made to fit in front of the lower sash when the 
window is opened, forming virtually a Tobin tube in front of the 
window. 

As an example of the systematic ventilation of dwelling-rooms 
on a large scale, the following particulars may be quoted of arrange- 
. nients that have been succcss^ly used in Engli^i 

One or more outlet-shafts of wood fitted with 
Tvnclu valves to prevent down-dr»uijht arc carried from the 
• highest part of the roam, discharging some feet above tte 
roof under a louvre. The number and size of these shafts are such 
as to give aliout 12 sq. in. of sectional area per head, and tlie chimney 
gives about 6 sq. in. more per head. About hsdf the air enters 
cold through air-bricks or Shcjringham valves at a height of a^ut 
9 ft. from the floor, and the other half is warmed by passing through 
flues behind the grate. The inlets taken toother give an area of 
about II sq. in. per head. A fairly regular circulation of some laoo 
cub. ft. per head per hour is found to take place, and the proportion 
of carbonic acid ranges from 7 to 10 parts in lo.uoo. 



Fig. 3.~Short 
Tobin Tube. 
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* When the air is not filtered, and when it has been warmed before 
entering, the vertical direction of the stream is readily traced by 
dust, which is deposited on the wall in a nearly upright column, 
spreading slightly fan-wise as it rises. With cold air the deposit 
CB dust IS comparatively slight. The difference is due to the fact, 
noticed and ei^lained by Mr John Aitken. that air quickly de^ 
posits any suspended particle.s when it is brought into contact with 
a surface colder than itself, but retains them in suspension if tho 
surface be warmer than the air. Another domestic illusttation 
of the aasaa fact is given by the greater dustiness of walti and 
furniture in a stove-heated room than in a room* heated by an open 


In the natural yentUation of churches, halls and other large 
rooms we often find air admitted by gratings in the floor or near it ; 
or the inlets may consist, like Tobin tubes, of upright flues , 
rising to a height of about 6 ft. above the floor, from which 
tho air proceeds in vertical streams. If the air is to be 
warmed before it enters, the sup|)ly may be drawn from a chamber 
warmed by hot-water or steam pipes or by a stove, and the tempera- 
ture of the room may be regulated by allowing part of the air to come 
from a hot chamber and part from outside, the two currents mixing 
in the shaft from which the inlets to the room draw their supply. 
Outlets usually consist of gratings or plain openings at or near the 
ceiling, preferably at a considerable distance from points vertically 
above the inlet tubes. One of tho chief difficulties in natural 
ventilation is to guard them against down-draught through the 
action of the wind. Numberless forms of cowl have been devised 
with this object, with tho further intention of turning the wind 
to useful account by making it assist the up-currcnl of foul air. 
Some of those exhaust cowls arc of the reviving class, made to 
various designs and dimtjn.sions and put in rotation by _ . 
i tho force of the wind. Revolving cowls arc liable to fail 
I by sticking, and, generally speaking, fixed cowls are to bo *^®'*'"* 

I preferred. They are designed in many forms, of which Jluchan’s 
may be cited as a good example. Fig. 4 shows this ventilator in 
horizontal section : aa is the vertical 
exhaust flue through which the foul air 
rises ; near the top this expands into a 
poly^nal chamber, bbbb, with vertical 
sides, consisting partly of perforated 
sheet-metal plates ; outsichi of these 
arc fixed vertical curved guide-plates, 
e, c, c, c ; the wind, blowing between 
these and the polygonal chamber, 
sucks air from the centre through the 
perforated sides. ITie efficient working 
of an exhaust cowl, however, depends 
almost entirely upon the favourable 
conditions of the wind.* The two 
things that supply motive force in 
automatic or natural ventilation by 
means of exhaust cowls and similar Fro. 4. — Sectional Plan of 
appliances- the difference of tempera- Buchan’s Kxliaust Cowl, 
lure l>etwi!cn inner and outer air, and 

the wind— -are so variable that even the liest arrangements of inlets 
and outlets give a somewhat uncertain result. As an example, it is 
evident that on a hot day with little movement in the air this mode 
of ventilation would be practically ineffectual. Under other condi- 
tions these automatic air-extractors not infrequently become inlets, 
thus reversing the whole system and pouring cold air on the heads 
of the inmates of the apartment or hall. To .secure a strictly uniform 
delivery of air, unallccted by changes of season or of weather, it 
is necessary that the influence of these irregular motive forces be as 
far as possible minimized, and recourse must consequently be had 
to some mechanical force as a means of driving the air and securing 
ade(|uate ventilation of the building. 

Artificial Ventilation , — Buildings may be mechanically veiitiktcci 
on the vacuum .system, tht' jilenum system, or on a system com- 
bining the best points of both. In nearly every case of the appli- 
cation to modern buildings of mechanical means of ventilation the 
combined syst(?m in one form or another i.s adopted. In the vacuum 
sy.stem the motive force is applii'd at the outlets ; the vitiated air 
is drawn from tho rooms, and the pressurjs of the atmospherii in 
them is slightly less than the pressure outside. Upon the foul air 
being withdrawn fresh air finds its w^ay in by means of conveniently 
placed inlets. In the plenum the motive force is applied at the 
inlets: fresh air is forc.(*cl in and drives the vitiated air before it 
until it escapes at the outlets provided. The pressure within the 
room is greater than outside. Tho plenum method has distinct, 
advantages ; it makes the air escape instead of coming in as a cold 
draught at every crevice and casual opening to the outex air ; it 
avoids drawing foul air from sewers and basement; and with it, 
more easily than with the other, one may guard against the dis- 
turbing influence of wind. In the plenum method the air is driven 
by fans ; in the vacuum method suction is produced by fans or by 
heating the column of air in a long vertical shaft through which tho 
discharge takes place. Water jets and steam jets have also been 
eraployod to impel or extract the air. Whatever system of venti- 
lation is adopted, it is most imporbuit that windows capable of 
being widely opened should also tc provided to aerate at frequent 
intervals the whole building, either as a whole or in sections, and 
they should be so arranged that no comer can be fcft stagnant or 
unswept by the purifying cnirent. The Victoria Ho.spital at 
Glasgow and the Royal Genecal Hospital at Birzningh^ aie, 
however, ventilated on the plenum system without the aid of open 
windows, with what arc saia to be satisfactory results. In the case 
of hospitals, it is evident that aflration by means of open windows 
could not in Great Britaini be effected except on warm and sunny 


* For m account of testa of various forms of ventilating cowls, 
see S, S. Hellyer, The Plumber and Sanitary Houses. 
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days, but in tlic case of concert halls, theatres and similar buildings, 
it is possible (and most essential) thoroughly to amtc the building 
between each occupation. 

The extraction of foul air should in most cases be effected at the 
top of a room or building, so as to utilize the natural tendency of 
warm air to rise ; but at Birmingham and elsewhere* the 
outlets arc near the floor, the fresh air being brought in 
half-way up the walls and directed towards the ceiling. 
The air inlets should be Tobin tubes or similar devices, 
placed some 4 or 5 ft. above the floor, and so arranged that 
the air should be passed in contact with radiators or pipes to warm it 
before entering. In the case of a building for one of the American 
legislatures, the warmed fresh air is allowed to enter on the level in 
front of the desk of each member, so that he secures a proper volume 
of fresh air for his own use before it is breathed by his neighbour. 

The introduction of rapidly revolving, but silent, fans, driven by 
electricity, is a great advance which {daces within the reach of the 
p engineer or architect the means for solving the problem 

t'ana, ventilation of buildings, and has been to a large extent 
responsible for the rapid progress of the art of ventilation. The fan 
and motor combined extend the advantages of positive ou^chanicai 
ventilation to all who have access to electric current, with the further 
benefit that the extreme simplicity of the electric driving of the fans 
greatly facilitates the control and distribution of ventilating effect. 
The moderate power required by these fans for a given duty has 
contributed greatly to their extended use. They shoukl deliver into 
a chamber of considerable size, so that the velocity of ttio air may 
become reduced before it passes into the distributing flues. The 
question of silence in running, in such places as houses of parliament, 
law courts, churches and cliapeis. is of paramount importauce, ami 
no fan should be acccptetl until it is proved by actual working to be 
noiseless. 

In some instances revolving pumps of the Root's blower typo 
are used (see Heulows and Bi.owing Machines). At the Dundee 
College a battery of five of these blowers, each discharging over 
150,000 cub. ft. of air per hour, is driven easily by a gas engine of 
two liorse-power. 'File air is passed through two niters of coarsely 
woven fabrics which serve to remove all particles of impurity. The 
rooms are lieated by liaving coils of IVrkiiLs's high-pressure hot- 
water pipes (sec Heating) in the main distributing flues. The inlets 
arc flat upright tubes extending up the side walls to a height of 
nearly 6 ft., and open at the top. Outlets are generally provided in 
the end walls, one group near the coiling, another a few Icct from the 
foot. They are fitted with doors wliidi allow one or other to be 
closed ; the high-level outlets are used in warm weather, when th<» 
fresh air that comes in is comparatively cool ; the low-level ones are 
used in cold weather, when the fresh air, having been heated before 
it enters, would tend to rise and pass out too directly if the outlets 
near the ceiling were open. The outlet shafts communicate with a 
louvred tower or turrets on the roof. Kacli room receives a volume 
of air equal to its cubic cajiacity in about 12 minutes, so that the 
atmosphere is completely changed five times in an hour. The inlets 
are proportioned to do this witliout allowing the velocity with which 
air enters to exceed 6 ft. per second. 

The water-spray ventilator is a mechanical ventilator using a jet 
of water to impel the air. A nozzle at the top of a circular 
air-shaft delivers a conical sheet of water, which impinges 
on the sides of the shaft a little way below and carries 
down with it a considerable stream of air. This ventilator 
is used either to force air into rooms or to draw it out ; 
in the former case a small stove is often added to heat the supply. 

In the early days of mechanical ventilation extraction by a hot-air 
shaft was a more common mode of ventilating hospitals and other 
public buildings than now. The heat was applied by a 
furnace or stove at the bottom of the shaft, or by coils 
of hot-watcr or steam pipes. In the lecture theatre of the 
Paris Conservatoire des Arts A. J. Morin employed this 
means of extraction, and arranged that the fresh air should 
enter through the ceiling and the foul air be drawn off tlirough the 
floor from under the scats ; this reversal of the natural direction 
of the current is of course only possilile when a sufficient external 
motive force is applied. 

In theatres and similar bnildings clusters of gas jets or sunlight 
burners. Axed at the celling level at the base of a metal shaft which 
is connected with the open air, serve as effective ventilating agents 
by extracting the foul air which collects in the upper part of the 
hall. 

To ensure the admission of the desired amount of air into a room, 
and to arrive at the proper allowance of inlets and outlets, it is 
necessary to ascertain the direction and velocity of the 
movement of the air through them. The quantity of air 
passing through a given opening is found by multiplying 
the area of the opening expressed in square feet by the 
velocityof the current of air stated in lineal feet per minute, 
the product being the number of cubic feet passing per minute. 
Where the air is admitted through gratings only the clear area should 
be calculated, the amount of solid material being deducted from the 
gross superficies of the grating. The velocity of the air current may 
be determined by means of an anemometer iq.v.). 
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We may conclude with a short summaiy of the methods 
adopted of ventilating a number of typical buildings of various 
classes in different countries. 

The Smallpox Hospital at Bradford consUtsof two wards, 75 ft. by 
15 ft., placed back to back, with a space of about 3 ft. between them 
enclosed by walls forming a foul-air chamber of the same length as 
the wards, and reaching to the ceiling. At this level ai'o outlets 
for the vitiated air — one over each bed. A furnace at the base of 
a tall shaft withdraws through these outlets the air whicli passes 
through the furnace on its way to tlie outer air, The windows are 
tightly closed and fresh air enters irom a chamber below through 
gratings in the floor at the foot of each bed. 

The New York General Hospital was stated in 1875 to contain 
163 beds. In the wards there is one window to each betl, each 
])ier between the windows containing a foul-air extracting flue 
running irom the base of the building and connected in the roof 
with large trunks leading to an exhaust fan. The heating is by 
steam coils {>luced in the basement in such a way that by a valve 
the cool fresh air can be slmU either through or around the heating 
coil. The warmed fresh air is conveyed through an air-tight iron 
pipe fitted in each extracting shaft and is admitted to the wards 
through slits in the wiudow-sills forming a jet directed upward on the 
principle of Tobin tubes. The outlet openings for the foul air are 
placed one beneath each bed. with extra outlets for occasional use 
at the top and base of the external walls. The placing of the frosh- 
air supply pipers in an inaccessible position inside the fuitl ptr ducts 
cannot be approved for hospital ventilation; as it is quite possible 
that in time, through the decay of the pipe joints or of tlie pipes 
themselves, communication may bo establisheil lietwcen the fresh 
and foul ak, thus entirely upsetting the system of ventilation. 

The City Hospital of Hamburg, containing 130 Licds. was oponod 
in 1890. The buildings are one storey high aiul are heated on the 
ancient Roman hypocau.st principle. Beneath the entire floor run 
longitudinally a number ot brick and concrete flues alwtit 30 in. 
square, coven^d on the top with marble tilths, forming the floor of the 
wards. In these flues are placed the steam heating pipes. Warmed 
fresh air is admitted tlirough large radiators in the centre of the 
wards, the vitiated air escaping through openings in the ridge of the 
roof. Mr II. Percy Adams adopted a similar hypocaust method for 
warming the chapel and the dming-hali at the King Kdward VII. 
Tuborculosis Sanatorium at Midhurst, Sussex, except that the 
radiators are omitted from the centre of the rooms and placed in 
recesses in the side walls. 

In the Houses of Parliament at Westminstenr, which were designed 
and built for the public business in 1B36, considerable attention is 
devoted to the question of the purification of the air, hut the arrange- 
mcMits are lamentably antiquated and ineffectual in their working. 
The supply of fresh air is drawn by fans from the terrace at the 
river front, and, after being warmed and moistened or cooled by 
water-spray or blocks of ice, as the temperature imiy require, passes 
through exceedingly tortuous and restricted air pas.sages to the 
various chambers, where it is admitted through large gratings in the 
floor, wfiich are covered by porous matting to prevent draughts. 
The outlets for the vitiated air are in the ceilings of the apartments, 
and from these the air has to bo dragged down to the base of the 
ventilating shaft in tlie Victoria tower, where an up-current i&romn- 
tained by a large furnace, 

Tlie Prench Chamber of Deputies, according to a report made 
by M. Frelat in 1891, is much overcrowded, the allowance of floor 
space for each member being only 30 square centimetres. The 
apparatus is powerful enough to change the air every six minutes, 
but to avoid draughts it can only Ik* worked slowly. Fresh air 
i.s driven down by a fan through openings in the ceiling, and vitiated 
air removed at the floor, giviii", a downward .system of ventilation. 

For the ventilation of the .lew Sessions House at the corner ot 
Newgate Street and Old Bailey, London, opened in 1907, an ela- 
borate system on the plenum downward principle was installed. 
The fresh air, drawn in at the basement liy powerful fans, passed 
m turn through purifying screens, on which water was constantly 
playing, and over steam-heated coils, before entering the distributing 
trunks; into these sufficient cold air also was admitted to reduce it 
to the required temperature. Branch ducts conveyed tbia vrarmed 
fresh air to the points of inlet just below the ceiling. The outlets 
for the vitiated air were ])laced near the floor level, an electric fan 
drawing it up and discliarging it at the roof. It was claimed that 
Ooo tons of filtered and wanned or cooled fresh air were passed 
through the building every hour. 

Id the Capitol at Washington in America the upward 
system is installed. Fresh air, warmed by coils in the basement, 
is delivered by means of fans through openings in the floors of the 
various chambers and galleries, and the extractors are placed in the 
ceilings. This foul air passes out of the buUding througii louvre 
ventilators placed on the roof ridge. Some of the vitiated atmo- 
sphere, however— -that from the corridors and galleries— is draw* 
by means of a fan to the basement and blown up a lofty shaft. 

The Grand Opera House in Vienna is ventilated on a most ela- 
borate and complete system, the arrangements there giving ex- 
cellent results. The scheme for heating and ventilating this 



VENTIMIGLIA— VENUE 


building was designed by D. Bohm. The building measures 397 ft. 
by 299 it., and the theatre will hold about 2700 persons. Ventila* 
tion is effected by two fans, the lower for propulsion, the upper for 
extraction. The latter is aided also by the heat produced by the 
great pendant which has ninety burners. The heating is effected 
by steam, and the air enters the hall at a temperature of from 63® 
to 65^ F., the points of entrance being at the floor and the risers 
of the seating. Each gallery and compartment of the theatre, in- 
cluding the stage, has a separate installation of heating apparatus 
and supply duct so that any one portion may be warmed and venti- 
lated independently of the rest. The velocity of the incoming air 
is between i and 2 ft. per second. The driving fan in the 
basement sends air into the building at the rate of 1059 cub. ft. 
per head per hour by means of electricity. The temperature in 
different parts of the house can be observed in a central control 
office, and here also are the levers which control the valves regulating 
the air supply, both hot and cold. During a performance the super- 
intendent of heating and ventilation is on duty in this office and 
secures to each part of the building its proper supply of fresh air 
at a proper temperature. 

For the ventilation of mines see Mining, and for that of railway 
tunnels see Tunnel. 

Authorities. — The following arc the principal publications on 
ventilation : J. S. Billings, Ventt/aiion and Heating ; Leeds, Treatise 
on Ventilation ; Carpenter, Heating and Ventilating Buildings. 

, (J. Bt.) 

VENTUnOLlA (Fr. Vintimille, anc. Album Intimilium or 
Albinimilium), a frontier fortress^ seaport and episcopal sec of 
Liguria^ Italy, in the province of Porto Maurizio, 94 m. W. by 
S. of Genoa by rail, and 4 m. from the Franco-Italian frontier, 
45 ft. above sea-level. Pop, (1901) 3452 (town) ; 11,468 (com- 
mune). The present Gothic cathedral is built on the ruins of 
an earlier Lombard church, and this again on a Roman building, 
possibly a temple. The ruin.s of the ancient town are situated 
in the plain of Nervia, 3 m. to the E. of the modern. It was 
a municipium with an extensive territory, and of some import- 
ance under the Empire, but was plundered by the partisans 
of Otho in A.D. 69. Remains of a theatre are visible, and 
remains of many other buildings have been discovered, among 
them traces of the ancient city walls, a fine mosaic, found in 
1852 but at once destroyed, and a number of tombs to the 
west of the theatre. The caves of the Balzi Rossi have proved 
rich in palaeolithic remains of the Quaternary period. 

See Notizie degli Scavi^ passim, especially 1877, 288 (G. Rossi). 

VENTNOR, a watering-place in the Isle of Wight, England, 
12^ m, S. by W, of Ryde by rail. Pop, of urban district (1901) 
5866. It is finely situated in the Undcrcliff district, at the 
foot of St Boniface Down, which reaches a height of 787 ft. 
The town is built on a succession of terraces sloping towards 
the sea, and from its sheltered situation, equable temperature, 
and comparatively dry atmosphere is regarded as one of the 
best resorts in England for consumptive invalids. In the 
middle of the 19th century it was only a small fishing hamlet, 
now it extends along the shore for a distance of about 2 m., 
including Bonchurch to the cast. It possesses assembly 
rooms, a literary and scientific in.stitution, an esplanade, a pier 
and extensive recreation grounds. The churches of Ventnor 
are all modem, but that of St Boniface at Bonchurch is a small 
Norman building, perhaps the oldest in the island. Among the 
benevolent and charitable institutions are the royal national 
hospital for consumptives (founded in 1869), the seaside home of 
the London city mission, the St Catherine’s home for consump- 
tives and the convalescent home of the Royal Hants Hospital. 

VENTRILOQUISM (Lat. venter, belly, and loqui, to speak), 
the art of producing the voice in .such a manner that it shall 
appear to proceed, not from the speaker’s own mouth, but from 
some place altogether distant from him. The art of ventrilo- 
quism was formerly supposed to rc.sult from a peculiar use of 
the stomach (whence the name) during the process of inhalation. 
As a matter of fact, the words are formed in the normal manner, 
but the breath is allowed to escape very slowly, the tones being 
muffled by narrowing the glottis and the mouth opened as 
kittle as possible, while the tongue is retracted and only its tip 
moves. Gestures and facial expression arc employed at the 
same time to assist in the deception by stimulating the imagina- 
tion of the listeners and to distract their attention from the 
speaker. ** Thus,” says Huxley, ** if the ventriloquist desire 


to create the belief that a voice issues from the bowels of the 
earth, he imitates, with great accuracy, the tones of such a 
half-stifled voice, and suggests the existence of some one uttering 
it by directing his answers and gestures towards the ground. 
The gestures and tones are such as would be produced by a 
given cause ; and, no other cause being apparent, the mind of 
the bystander insensibly judges the suggested cause to exist.” 
Ventriloquism, which is still a recognized form of conjuring en- 
tertainment, is of ancient origin. Traces of the art are found 
in Egyptian and Hebrew archaeology. Eurykles of Athens was 
the most celebrated of Greek ventriloquists, who were called 
after him Euryklides, and also Engastrimanteis (belly-prophets). 
It is not impossible that the priests of ancient times were 
masters of this art, and that to it may be ascribed such miracles 
as the speaking statues of the Egyptians, the Greek oracles, 
and the stone in the river Pactolus, the sound of which put 
robbers to flight. Many uncivilized races of modern times 
are adepts in ventriloquism, as the Zulus, the Maoris and the 
Eskimos. It is well known in Hindustan and China, where it 
is practised by travelling magicians. 

See De la Chapelle, Le Ventriloque, ou V engastrimythe (London » 
1772); E. Schultz, Die Kunst des Bauchredens (Erfurt, 1895); 
Sievers, Grundziige der Phonetic (Leipzig, 1901); Russel, Ventrilo- 
quism (London, 1898). 

VENUE (derived through the French, from Lat. venire, to 
come), in English law the term denoting the place from which 
a jury must come for the trial of a case. The word occurs 
early in constitutional documents, for it was for a long time 
one of the essentials of trial by jury that the jury should belong 
to the neighbourhood (vicinetum, visne) in which the cause of 
action arose or the alleged crime was committed (see Jury). 
This was founded on the idea that the jurors were in the nature 
of witnesses for or against the character or innocence of the 
party. The phrase duodecim legates homines de vicineto, or it.s 
equivalent, is found in the Constitutions of Clarendon (1164), 
the Assize of the F()re.st (1184) and in Glanvill. 

Civil Matters, — Civil actions came to he classified as local and 
transitory, the former where the cause of action could only arise 
in a particular county, such as trespass to land, the latter where 
it might have arisen in any county, such as debt. In the latter case 
the plaintiff might lay the venue where he pleased, i.e, try the 
cause in any part of England subject to the power of the court or a 
judge to change the place of trial. The law on the subject is now 
only of antiquarian interest, for under the rules of the Supreme 
Court (Ord. xxxvi. r. i), “ there shall be no local venue for the trial 
of any action, except where otherwise provided by statute, but in 
every action in every divi.sion the place of trial shall be fixed by the 
court or a judge.'* All local venues created by statutes prior to 
187s were superseded by the rules of the Supreme Court and have 
not been revived by the present rules ; and many of such statutes 
have been expressly or impliedly repealed by the Public Authorities 
Protection Act 1893. The present practice is to fix the place of 
trial in the order for directions now made in every civil action in 
the High Court. Tlic place is selected by reference to the wishes 
of the parties, the residence of the witnesses, and with a view to 
reducing the costs of litigation. 

Criminal Matters, — Proceedings by indictment or criminal in- 
formation are not affected by the changes of procedure as to civil 
actions ; and it is necessary to ascertain in the case of each offence 
the venue, i.e.. the proper place of trial, which, unless otherwise 
provided by statute, must be the county or other jurisdiction in 
which acts constituting the offence have been done. Numerous 
acts provide foi the place of trial of offences committed partly in 
one county and partly in another, or on the high seas or abroad, 
and of special offences, such as those under the Post Office, Merchant 
Shipping, Slave Trade, and Foreign Enlistment Acts. The place 
of trial may be changed by the king's bench division, where it is 
probaole tnat a fair trial could not be had in the county of the venue, 
until J 825 it was n-ecessary to have as juries in criminal cases jurors 
from the hundred in which the offence was said to have been com* 
mitted, and to be very particular to specify the venue as to each 
act imputed to the accused. This strictness con tinued to tome extent 
until the passing of the Criminal Procedure Act 1851, which makea 
it unnecessary to state any venue in the body of an indictment, 
and no indictment is to be held bad for want of a proper perfect 
venue. Since this enactment (which applies to Ireland as well as to 
England) it is sufficient to state the venue in the margin of the in- 
dictment in this form, "Middlesex to wit," and it is unnecessary to 
mention the venue in the body of the indictment or information, 
though in certain cases such as burglary it is usual, if not essential, 
to give a " local description." 
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Scotiand.-^ln Scottish law venue is not used as a technical term, 
but there are statutory provisions for changing the place of trial in 
both civil and criminal cases. 

United States . — In the United States venue may generally be 
changed by the courts ; but in some states it is provided by their 
constitutions that provision for change of venue is to be made by 
the legislature. In other states the passing of local or special laws 
for change of venue is forbidden. (W. F. C.) 

VENUS) an old Roman and Latin goddess, apparently repre- 
senting beauty and growth in nature, and especially in gardens, 
where the Roman practical sense would most naturally see 
these. She had two temples in Rome, one in the grove of 
Libitina, with whom she was wrongly identified, and the other 
near the Circus Maximus, both of which had as their dedication 
day the 19th of August, the festival of the Vinalia rustica^ a 
fact which also points in the direction of skilled cultivation as 
the human work of which she was protectress. But this old 
Latin deity was in historical times entirely absorbed by the 
Cireek Aphrodite, and assumed the characteristics of a cult of 
human love, which in her original form she had never possessed. 
(.See Apiiroditk.) 

VENUS, in astronomy, the second of the major planets in 
the order of distance fr m the sun, and moving next within the 
orbit of the earth. Its symbol is At inferior conjunction it 
approaches nearer to the earth than any other major planet, but 
in that position it is practically invisible. Its apparent motion 
may be described as an oscillation from one side of the sun to the 
other, the complete period of whi(!h is i*6 years, and the greatest 
elongation about 45'’ on each side of the sun. When east of the 
latter it appears as the “ evening star ” in the west after sunset, 
while near western elongation it is seen as the “ morning star ” 
before sunrise. In these aspects it was known to the ancients 
as ''Ecr7rcpo9, Ilcsperus, and *E(uor<^opos or 4 ><ufr<;^o/) 09 , Phosphorus, 
rhe eccentricity of its orbit is smaller than tliat of any other 
planet except Neptune. 

Notwithstanding the near approach of Venus to the earth, 
its situation relative to the sun is unfavourable to the .study of its 
physical constitution. Near inferior conjunction only a narrow 
crescent of light is visible ; and when, as the planttt moves away, 
this crescent becomes broader, the distance of the planet con- 
stantly increases. When it appears as a half-moon it is at a 
distance of more than two-thirds that of the sun, and nearly 
double the distance of Mars in opposition. The difficulty of 
reaching any conclusion on the subject of its constitution is 
heightened by the seeming absence of any well-marked features 
on the visible part of its brilliant surface. In the telescope it 
presents much the appearance of burnished silver, without spot 
or blemish. It is true that observers have from time to time 
thought they could detect slight variations of shade indicating 
an axial rotation. As far back as 1667 G. D. Cassini thought he 
saw a bright spot near the southern horn, observations 
omaat. which gave a period of about 25 hours. In 1726 
Francesco Bianchini (1662-1729), a papal chamberlain, 
made similar obse vations from which he inferred a period of 
more than 24 days. It was shown, however, that the observa- 
tions of Bianchini could be reconciled with those of Cassini by 
supposing that, as he observed the planet night after night, it 
had made one rotation and a little more. J. H. Schroeter also 
found a revolution of less than 24 hours. Rut Sir W. Herschel, 
as in the case of Mercury, was never able to detect any changes 
from which a period of rotation could be determined. During 
the years 1888-1890, G. Schiaparelli made an exhaustive study of 
the whole subject, the results of which were summed up in five 
brief notes, re^ to the Lombardian Academy of Sciences during 
the year 1890. His general conclusion was that Venus always 
presents the same face to the sun, as the moon does to the earth. 
The same result has been reached by the observations at the 
Lowell Observatory. 'Fhe inference that the axial rotation is at 
least much slower than that of the earth is strengthened by the 
measures of different diameters of the planet made while it was 
in transit across the disk of the sun in 1874 and 1882. 'Hicsc 
show no measurable ellipticity of the disk, but they are not 
sufficiently accurate to lead to any more precise conclusion than 
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that just stated. Still, the difficulty and uncertainty attending 
all observations hitherto made upon the disk are such that no 
conclusion respecting the time of rotation can be regarded as 
established. Against the view of Schiaparelli is to be set the 
great improbability that a body so distant from the sun as Venus 
puld be permanently st) acted upon as to keep its axial rotation 
in precise coincidence with its orbital motion. Only one way 
seems to be open for settling the question ; this is by spectro- 
scopic observations of the displacement of the spectral lines at 
the two limbs of the planet. Attempts by this method have been 
made by A. A, Belopolski at Pulkova, and by the astronomers of 
the Lowell Observatory, It is, however, found that the amount 
of displacement is so small that it has evaded certain d('t(H:tion 
up to the present time. Beiopolski’s measures were decidedly 
in favour of an axial rotation, while the Lowell results were not. 

Other observations than those we have cited .show that Venus 
is surrounded by an atmosphere so filled with clouds that it is 
doubtful whether any view of the solid body of the 
planet can ever be obtained. 'I'he first evidence in epbertof 
favour of an atmosphere was found in the fact 
that, when near inferior conjunction, the visible outline of 
the thin crescent extended through more than 180°. Most 
remarkable was an observation by Chester Smith Lyman at 
New Haven during the conjunction of 1866, when the planet 
was just without the sun. A thin line of light was .supposed 
to be seen all round the limb of the planet most distant from the 
sun. But as no such appearance was seen during the approach 
of the planet to the sun at the transits of 1874 and 1882, when 
the conditions were much more favourable, it seems likely that 
such observations are the result of an optical illusion. During 
the latter of the two transits the phenomena of this class observed 
were of an unexpected character. Not a trace of the plant! could 
be seen until it began to impinge upon the solar disk. When 
about half of its diameter had entered upon the sun the outline 
outside the disk of the sun began to be marked by broken 
portions of an arc of light. This did not b(*gin at the point A 
(fig. i) farthest from the sun, as it .should have done if due 
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wholly to refraction, but immediately at the sun itself, as shown 
in the cut at the point B. Portions of this arc were formed one 
by one at various other points of the dotted outline, and when 
the planet was about three-fourths upon the .sun the arc was 
completed. But there was no strengthening of the line at the 
middle point, as there .should have been if due to refraction. 
Yet refraction must have played some part in the phenomenon, 
because otherwise no illumination could have been visible 
under the circumstances. I'he most satisfactory explanation 
seems to be that of H. N. Russell, whose conclusion is that the 
atmosphere is so permeated with fine particles of vapour up 
to its outer limit as to be only translucent without being fully 
transparent. Thus what is seen is the irrifgular reflection of the 
light at an extremely small angle from the particles of vapour. 

The question whether Venus has a satellite has always inter- 
ested astronomers. During the T7th and i8th centuries Cassini 
at Paris and James Short (17x0“ 1768) in England, as 
well as other observers during the same period, saw an 
object which had the appearance of a satellite. But as 
no such object has been seen by the most careful search with the 
best instruments of recent times, the supposed object must be 
regarded as what is known to the practical astronomer as a 
“ ghost ” produced by refraction from the lenses of the eye- 
piece, or perhaps of the object-glass, of the telescope. 
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If the orbit of Vonus lay in the plane of the ecliptic, it would be 
seen to paiss over the disk of the sun at every inferior conjunction. 

. But the inclination of the orbit, 3® 36'. is so large that a 
transit is seen only when the earth and Venus pass a node of 
Of rcMuo, ntsarly the same time. The earth passes the 

line of nofies about the 7th of June and the 7th of PecemMr of each 
year. The date of passage is about a day later in each successive 
century. Venus passes Inc node near enough to these dates to be 
seen against the sun only four times in a period of 243 years. The 
following list of dates from 1518 to 2012 shows the law of recur- 
rence, 


1518 June 2. 

J526 June i. 

1631 December 7. 
1639 December 4 
1761 June 6. 


1769 June 3. 

1874 December 9. 
1882 December 6. 
2004 June 8. 

2012 Juno 6. 


The first of these transits actually seen was that of 1639, which 
was imperfectly observed by Jeremiah Horrox (1619-1641) shortly 
before sunset. Special interest in them was first excited by Edmund 
Halley a century later, who sliowcd that the parallax of the sun could 
be determined by observing transits of Venus from regions of the 
earth's surface where the displacement by parallax was greatest. 
Governments, scientific organizations and individuals fitted out 
expeditions on a very large scale to make the necessary ol>servatious 
upon the four transits which have since occurred. The disappoint- 
ing character of the results so far as tJic solar parallax is concerned 
are stated in tlie article Parallax, Solar. It may be said in a 
general way tliat tlie observations, oven when made by experienced 
astronomers, exhibited irregularities and discordances several times 
greater than one had a right to expect. Other methods of deter- 
mining the distance of the sun have been so perfected that the 
results of these transits now count but little. (S. N.) 


VENUSIA (mod. I' 'efjosa, g.v.), an ancient city of Apulia, 
Italy, on the Via Appia, about 6 m. S. of the river Aufidus 
(Ofanto). and not far from the boundary of Lucania (hence 
Horace describes himself as “ Lucanus an Apulus anceps, nam 
Venusinus arat finem sub utrumquc colonus ”). It was taken 
by the Romans after the Samnite war of 291 b.c., and became 
a colony at once, no fewer than 20,000 men being sent there, 
owing to its military importance. Throughout the Hannil)alic 
wars it remained faithful to Rome, and had a further contingent 
of colonists sent in 200 b.c. to replace its losses in war. Some 
coins of Venusia of this period exist. It took part in the Social 
War, and was recaptured liy Metcllus Pius ; it then 

l)e(’ame a munidpium, but in 43 n.c. its territory was assigned 
to the veterans of the triumvirs, and it became a colony once 
more. Horace was born here, the son of a freedman, in 65 b.c. 
It remained an important place under the Empire as a station 
on the Via Appia, though Mommsen's description of it (Corp* 
Inscr. Lai, ix. p. 45) as having branch roads to Equus Tuticus 
and Potentia, and'kiepert's maps annexed to the volume, do 
not agree with one another. Remains of the ancient city walls 
and of an amphitheatre still exist, and a number of inscriptions 
have been found there. Jewish catacombs with inscriptions in 
Hebrew, Greek andLatin show tlie importanceof the Jcwishpopu- 
lation here in the 4th and 5th centuries after Christ. (T. As.) 

VEMUSV FLY-TRAP (Dionaea muscipula), a remarkable 
insectivorous plant, a native of North and South Carolina, first 
described in 1768 by the American botanist Ellis, in a letter 
to Linnaeus, in which he gave a substantially correct account 
of the structure and functions of its leaves, and even suggested 
the probability of their carnivorism. Linnaeus declared it 
the most wonderful of plants {miracultm naJturac\ yet only 
admitted that it showed an extreme case of sensitiveness, 
supposing that the insects were only accidentally captured and 
subsequently allowed to escape. The insectivorous habit of 
the plant was subsequently fully investigated and described 
by Charles Darwin in his book on insectivorous plants. 

The plant is a small herb with a rosette of radical leaves with 
broad leaf-like footstalks. Each leaf has two lobes, standing at rather 
less than a right angle to each other, their edges being produced 
into spike-Hke processes (fig. i). The upper suriace of each lobe is 
covered with minute circular sessile glands, each consisting of from 
20 to 30 cells filled with purplish fluid ; it bears also three fine- 
pointed sensitive bristles arranged in a triangle (fig. 3). These contain 
no fibro- vascular bundles, but present an articulation near their 
bases, which enables them to l^end parallel to the surface of the leaf 
when the lobes close. When the bristles arc touched by an insect 
the lobes close very sharply upon the hinge-like midrib, the spikes 




Fig. 2. — ^Leaf of D. muscipula closed 
over Insect. A, viewed from the 
side ; B, from above. 


interlock, and tlie insect is imprisoned (fig, 2), li very minute, and so 
not worth digesting, it is able to escape between the interlocked spines; 
more usually, how'- 
ever« it is retained 
between the lobes, 
which gradually but 
firmly compress it , 
until its form is dis- 
tinguishable from 
without. The leaf 
thus forms itself into 
a temporary stomach, 
and the glands, 
hitherto dry, com- 
mence, us soon as 
excited by the ab- 
sorption of a trace of 
nitrogenous mat to, Fzg. 1. -Leaf of Venus’s Fly-Trap (D«V;«ar<7 
to pour out an acid muscipula), viewed laterally in its ex- 
secretion containing panded state, slightly enlarged. (After 
a ferment or emy$ne, Darwin.) 
similar to that ex- 
creted by the leaves of the sundew, which rapidly dissolves the soft 
parts of the insect. This is produced in such abundance that, 
when Darwin made a small 
opening at the base of one 
lobe of a leaf which had 
closed over a large crushed 
fly, the secretion con- 
tinued to run down the 
footstalk during the whole 
time— nine days— during 
which the plant was kept 
under observation. The 
closing of the leaf is due 
to a r^istribution of water 
in the colls brought about 
by a change in the pro- 
toplasm which follows the 
stimulation of the sensi- 
tive bristles. 

Though the bristles 
are exquisitely sensitive 
to the slightest contact with solid bodies, yet they are far less 
sensitive than those of the sundew (Drosera) to prolonged pres- 
sure, a singular difference in evident 
relation to the halnts of the two 
plants. Like tlie leave.s of Drosera, 
liowever, those of Dionaea are 
completely indifferent to wind and 
rain. The surface of the blade is 
very slightly sensitive ; it may be 
roughly handled or scratched with- 
out causing movement, but closes 
when its surface or midrib is deeply 
pricked or cut. Irritation of the 
triangular area on each lolie enclosed 
by the sensitive bristles causes 
closure. The footstalk is quite in- 
sensitive. Inorganic or non-nitro* 
genous bodies, placed on the leaves 
without toaiching the sensitive 
bristles, do not excite movement, 
but nitrogenous bodies, if in the 
least degree damp, cause after 
several hours the !ol>es to close 
slowly. So too the leaf which has 
closed over u digestible body ap- 
plies a gra<liial presvsuro, which 
serves to bring the glands on both 
sides into contact with the body. 

Thus we sec that there are two kinds 
of movement, adapted for difierent 
purposes, one rapid, excited me. 
chanically, the other slow, excited 
chemically. Leaves made to close 
over insoluble bodies reopen in less Fig. 3.— A, sensitive bristle 
than twenty - four hours, and are and glands of D. muscipula, 

ready, even before being fully ex- x50; B, glands, X300. 

panded. to shut again. But if ^ . 

they have closed over nitrogen - yielding bodies, they remain 
closely shut for many days, and after re- expanding are torpid, 
and never act again, or only after a considerate time. Even in 
a state oJf nature, the most vigorous leaves are very rarely able to 
digest more than twice, or at most thrice, during their life. 

VBNUyS LOOKING GLASS, a popular garden name for 
Campanula Speculum (or Specularia Spec^um), irom the old 
name for the plant. Speculum Vmeris, It is a common 



VERA. A.— VERATRUM loi 


cornfield plant in the south of Europe^ and is grown in gardens 
on account of its brilliant purple flowers. 

VERAf AUGUSTO (1813-1885)^ Italian philosopher, was born 
at Amelia in the province of Perugia on the 4th of May 1813. 
He was educated in Rome and Paris, and, after teaching classics 
for some years in Geneva, held chairs of philosophy in various 
colleges in France, and subsequently was professor in Strass- 
burg and in Paris. He left Paris after the coup d*etal of 1851 
and spent nine years in England. Attaching himself with 
enthusiasm to HegeFs system, Vera (who wrote fluently both 
in French and in English els well as in Italian) became widely 
influential in spreading a knowledge of the Hegelian doctrine, 
and became the chief representative of Italian Hej^elianism. 
Without any marked originality, . his writings are distinguished 
by lucidity of exposition and genuine philosophic spirit. In 
i860 Vera returned to Italy, where he was made professor of 
philosophy in the royal academy of Milan. In the following 
year he was transferred to Naples as professor of philosophy 
in the university there. His I^dusioni aUa Stma ddla Filo- 
Sofia and Lezioni sulla Ftlosofia ddla Storia were connected with 
his professorial work, which was specially devoted to the history 
of philosophy and the philosophy of history. He held this 
post till his death, which took place at Naples on the 13th of 
July 1885. 

Among his numerous works may be mentioned IntyoducHon d 
la philosophie d'Higet (1855 ; and ed., 1865) ; PyohUmc de la certi^ 
tude {i8 ^5) ; Le Higelianisme et la philosophie (1861) ; Melanges 
philosophiques (1862) ; Essais de philosophie H^gUienm (1864) ; 
Strauss, Vuncienyie ct la nomelle joi (1873), an attack upon Strauss's 
Iasi " confession," written from the standpoint of an orthodox 
Hegeliam ; and a comprehensive work in Italian, 11 Problema delV 
Assoluto (Naples, 1872*82). His English works are an Inquiry 
into Speculative and Experimental Science (London, 1856) ; ^ntro^ 
duction to Speculative Logic and Philosophy (St Louis, 1875), and 
a translation of Bretschneider's History of Religion and of the Chris- 
tian Church. He publisher! also translations into fYench with com* 
nicntarics of Kegers works : Logique de hUgel (Paris, 1859 ; 2nd cd., 
187.1) ; Philosophie de la nature de H&gel (1863*63) ; Philosophie 
de esprit de lii^gel (1867-69) ; Philosophic de la rdigion de H 6 gel 
(1876-78, incomplete). 

See K. Mariano, Augusta Vera (Na])les, 1887) and Strauss e Vera 
(Rome, 1874) ; Karl Kosenkranz, HegeVs Naturphilosophie und 
deren Bearbeiiung durch A, I era (Berlin, 1868). 

VERA CRUZ (officially Vera Cruz Llave), a Gulf Coast state 
of Mexico, bounded N. by Tamaulipas, W. by San Luis Potosi, 
Hidalgo, Puebla and Oaxaca, and S.E. by Chiapas and Tabasco! 
Pop. (1900) 981,030. It i.s about 50 m. wide, extending along 
the coast, N.W. to S.E,, for a distance of 435 m., with an area 
of 29,201 sq. m. It was the seat of an ancient Indian civiliza- 
tion antedating the Aztecs and is filled with remarkable and 
interesting ruins ; it is now one of the riche.st states of the 
republic. It consists of a low, sandy coastal zone, much broken 
with tidewater streams and lagcwns, behind which the land 
rises gradually to the base of the sierras and then in rich valleys 
and wooded slopes to their summits on the eastern margin of 
the great Mexican plateau, from which rise the majestic summits 
of Orizaba and Cofre dc Perote. The climate is hot, humid 
and malarial, except on the higher elevations ; the rainfall is 
lieavy, and the tropical ^'egetation is so dense that it is prac- 
tically impossible to clear it away. At Coatzacoalcos the 
annual precipitation ranges from 125 to 140 in., but it steadily 
decreases towards the N. On the higher slopes of the sierras 
prehistoric terraces are found, evidently constructed to prevent 
the washing away of the soil by these heavy rains. More than 
forty rivers cross the state from the sierras to tlie coast, the 
following being navigable on their lower courses— Coatzacoalcos, 
San Juan, Tonto, Papaloapam, Tuxpam and Casones. Several 
of the lagoons on the coast arc also navigable, that of Tamiahua 
on the northern coast, about 100 m. long, being connected 
with the port of Tampico by inland channels. There arc 
several ports on the coast-~Caatzaooalcos, Alvarado, Vera 
Cruz, Nautla, Tecolutla and Tuxpam. The products of the 
state are chiefly agricultural— cotton, su^, rum, tobacco, 
CoSee, ca<^o, vanilla, maize, beans and fmit. Cattle-raising is 
followed in some districts, cattle and hides being among the | 


exports. Among the forest products are rubber, cabinet woods, 
dye-woods, broom-root, chicle, jalap and orchids. Vera Cruz 
is one of the largest producers of sugar and rum in Mexico. 
There are a number of cotton factories (one of the largest in 
Mexico being at Orizaba), chiefly devoted to the making of 
coarse cloth for the lower classes. Tobacco factories are also 
numerous. Other manufactures include paper, chocolate, soap 
and matches. There arc four lines of railway converging at 
Vera Cruz, two of which cross the state by different routes 
to converge again at Mexico city. Another, the Tehuantepec 
National railway, crosses in the south, and is connected with 
Vera Cruz (city) by the Vera Cruz & Pacific line, which 
traverses the state in a south-easterly direction. The capital 
is Jalapa, and its principal towns are Vera Cruz, Orizaba, Cordova 
and C^tzacoalcos. 

VERA CRUZ, a city and seaport of Mexico, in the state of 
Vera Cruz, on a slight indentation of the coast of the Gulf of 
Mexico, in 19° ii' 50" N., 96° 20' W., slightly sheltered by some 
small islands and reefs. Pop. (1900) 29,164, Vera Cruz is the 
most important port of the republic. It is 263 m. by rail E. 
of the city of Mexico, with which it i.s connected by two lines 
of railway. Jt is built on a flat, sandy, barren beach, only a few 
feet above sea-level. The harbour is confined to a compara- 
tively narrow channel inside a line of reefs and .small islands, 
which is exposed to the full force of northern storms. New 
port works were completed towards the end of the 19th century, 
which, by means of breakwaters, afford complete protection. 
In 1905 the four railway companies having terminal stations 
in Vera Cruz united in the organization of a joint terminal 
association, with union station, tracks, warehouses, quays^ 
cranes, &c. 

Vera Cruz dates from 1520, soon after the first landing there 
of Cortes. This settlement wa.s called Villa Rica de Vera 
Cruz, but was soon after moved to the harbour of Bernal, in 
1525 to a point now called Old Vera Cruz, and in 1599 to its 
present site. It was pillaged by privateers in 1653 and 1712, 
and this led to the erection of the celebrated fort of San Juan 
dc Ulua, or UMoa, on one of the reefs in front of the city. In 
1838 it was captured by the French, in 1847 (March 29) by an 
American army under General Winfield Scott, who made Vera 
Cruz a base for his march upon the city of Mexico, and in 1861 
by the French. 

VERANDAH, or Veranda, a roofed gallery or portico 
attached to the outside of a dwelling-house or other building, 
usually open at the sides or partially covered by lattice-work 
or glass or other screens. The roofing is .slanting and support<rd 
by pillars ; a light rail or balustrade often surrounds it. The 
word in English is comparatively modem, having f)nly been 
included by Todd in his edition of Johnson’s Dictionary in 1827. 
But it was known earlier in India, and the occurrenct* of the 
word in modern Hindustani (varanda) and Malayan paranda) 
has led some etymologists to connect the word with the Persian 
bardmddany to climb. It is, however, certainly of European 
origin, and was taken to the East by the early Portuguese 
navigators. It is to be found as early as the end of the 
15th century and the beginning of the i6th in Spanish and 
Portuguese (so Minsheu, varanda, railes to Icane the br^t 
on ”), and apparently is to be referred to Lat. vara, a forked 
pole or rod. 

VERATRUM. The Greek physicians were acquainted with a 
poisonous herb which they called white hellebore, and which 
has been supposed to represent the Veratrum album of modern 
botanists. 1^ this as it may, in modern times the name has 
been applied to a genus of herbaceous plants belonging to the 
natural order Liliaceae. Veratrum is a tall-growing herb, 
having a fibrous root-.stock, an erect stem, with numerous broad, 
plicated leaves placed alternately, and terminal, much-branched 
clusters of greenish or purplish polygamous flowers. Each 
perfect flower consists of six regular petals, as many stanren.s, 
whose anthers open outwardly, and a three-celled superior ovary 
which ripens into a three-cell (?d, many-seeded capsule. The 
genus comprises about nine species, natives of the temp)erate 
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regions of the northern hemisphere, generally growing in 
pastures or woods. F. album and the American species F. viride 
are commonly grown in gardens as ornamental perennials, but 
their poisonous qualities should be kept in mind, particularly 
as they bear a considerable resemblance in foliage to the 
harmless Gentiana lutea. Both contain the potent alkaloid 
veratrine. (See also Hellebore.) 

VERBENA. The genus Verbena (vervain) in botany gives its 
name to the natural order (Verbenaceae) of which it is a member. 
The species are herbaceous or somewhat shrubby, erect or pro- 
cumbent, with opposite or whorled leaves, generally deeply 
cut. The sessile dowers are aggregated into close spikes. Each 
flower has a tubular, ribbed calyx, a more or less irregular 
tubular two-lipped corolla, with four (didynamous) stamens 
springing from the interior of the corolla-tube. The anthers are 
two-celled, with or without a gland-like appendage at the apex. 
The ovary is entire or four-lobed, and always four-celled, witli a 
single ovule in each cell ; the style is unequally two-lobed at the 
apex. The fruit consists of lour hard nutlets within the persistent 
calyx. There are about eighty species known, mostly natives 
of tropical and subtropical America, a very few species occur- 
ring also in the Old World. The vervein, or vervain, V. officinalis, 
native of central and north Asia, Europe and North Africa, 
and common on dry waste ground in the south of England 
(rarer in the north), was the object of much superstitiou.s 
veneration on the part of our pagan ancestors, who attributed 
marvellous propertie.s to it, provided it were gathered in a 
particular manner and with much complex ceremonial. The 
plant is now but lightly esteemed, and its medicinal virtues 
are wholly discredited. The garden verbenas are derivatives 
from various South American species, such as F. teucrioides, 
a native of southern Brazil, and F. chamaedrifolia from 
Argentina and southern Brazil, 'fhe range of colours extends 
from pure white to rose-coloured, carmine, violet and purple. 
Striped forms also are cultivated. 'Fhe lemon-scented verbena 
of gardens, so much valued for the fragrance of its leaves, was 
once referred to this genus under the name F. iriphylla, sub- 
sequently called Aloysia, but is now referred to the genus Lippia 
as L, citriodora; it differs from Verbena in having two, not 
four, nutlets in the fruit. 

The garden verbenas, although somewhat misjirized for some 
years, have once more become popular as bedding plants, and 
also for pot culture. 'Fhey are easily raised from seeds sown 
in heat in February or March, but choice varieties, like Miss 
Willmott and others, can only be kept true when raised from 
cuttings. These arc best secured from old plants cut down 
in the autumn and started into growth in gentle heat and 
moisture the following spring. They root readily in a compost 
of sandy loam and le^ soil. Besides the garden varieties, 
F. venosa, a Brazilian species with bluish-violet flowers, is a 
popular plant for massing in beds during the summer months. 

VERBOeZY, ISTVAN [Stephen Werbocz] (1465 ?-i54i), 
Hungarian jurist and statesman, first became known as a 
scholar and theologian of such eminence that he was appointed 
to accompany the emperor Charles V. to Worms, to take up 
the cudgels against Euther. He began his political career a.s 
the deputy of the county of Ugoesa to the diet of 1498, where 
his eloquence and scholarship had a great effect in procuring 
the extension of the privileges of the gentry and the exclusion 
of all foreign competitors for the Hungarian throne in future 
elections. He was the spokesman and leader of the gentry 
against the magnates and prelates at the diets of 1500, 1501 
and 1505. At the last diet he insisted, in his petition to 
the king, that the law should be binding upon all the gentry 
alike, and firmly established in the minds of the people the 
principle of a national monarchy. The most striking proof 
of his popularity at this time is the fact that the diet voted 
him two denarii per hearth for his services in 1505^ ^ circum- 
stance unexampled in Hungarian history. In 1517 Verboezy 
was appointed the guardian of the infant Louis 11 ., and was 
sent on a foreign mission to solicit the aid of Christendom 
against the Turks. On his return he found the strife of parties 


fiercer than ever and the whole country in a state of anarchy. 
At the diet of Hatvan, on the 25th of June 1525, he delivered a 
reconciliatory oration which so affected the assembly that it 
elected him palatine. During the brief time he held that high 
office he unselfishly and courageously endeavoured to serve 
both king and people by humbling the pride of the magnates 
who were primarily responsible for the dilapidation of the 
realm. But he was deposed at the following diet, and retired 
from public life till the election of Jdnos Zapolya, who realized 
his theory of a national king and from whom he accepted 
the chancellorship. He now devoted himself entirely to the 
study of jurisprudence, and the result of his labours was the 
famous Opus tripartitum juris consuetudinarii inclyti regni 
kungariae, which was the law-book of Hungary till 1848. 

See Arpad Kardlyi. Verbdezy's Mission to the Diet of Worms 
(Hung. ; Budapest, 1880) ; Vilmor Erakndi, Before and after the 
Catastrophe of Mohdes (Hung. ; Budapest, 1876) ; ibid., Stephen Wer- 
bdezi (Hung. ; Budapest, 1899). (K. N. B.) 

VERBOECKHOVEN, EUGENE JOSEPH (1799-1881), Be]|;ian 
painter, was born at Warneton in West Flanders, and received 
instruction in drawing and modelling from his father, the 
.sculptor Barth 61 emy Verboeckhoven. Subsequently he settled 
in Brussels and devoted himself almost exclusively to animal 
subjects. His paintings of sheep, of horses and of cattle in 
landscape, somewhat after the manner of Potter, brought him 
universal fame, and were eagerly .sought for by collectors. 
Precise and careful finish is the chief quality of his art, which 
is entirely objective and lacking in in.spiration. Verboeckhoven 
visited England in 1826, Germany in 1828, and France and 
Italy in 1841, and died at Brus.sels in 1881. He was a member 
of the academies of Brussels, Ghent, Antwerp, St Petersburg 
and Amsterdam. Examples of his art arc to be found in nearly 
all the important galleries of Europe and the United States, 
notably in Brussels, Antwerp, Amsterdam, Hamburg, Berlin, 
Munich, New York, Boston and Washington. His long life 
and ceaseless industry account for the enormous number of his 
pictures in public and private collcction.s and in the art market. 
In addition to his painted work he executed some fifty etched 
plates of similar subjects. 

VERBRUGGEN, SUSANNA (r. 1667-1703), English actress, 
was the daughter of an actor named Percival, and her first 
recorded stage appearance was in 1681 in D'Urfcy^s Sir Barnaby 
Whig, She played at Dorset Garden and the Theatre Royal, 
and in 1686 married William Mountfort By 1690 she was 

one of the leading actresses in Betterton\s company. About 
a year after Mountfort^s death, in 1692, she married John 
Verbruggen (/?. 1688-r. 1707), also an actor of considerable ability. 

VERCELLl (anc. VerceUae), a town and archiepiscopal see 
of Piedmont, Italy, in the province of Novara, 13 m. S.W. of 
that town by rail. Pop. (1901) 17,922 (town), 30,470 (commune). 
It is situated 430 ft. above .sca-lcvel on the river Sesia, at its 
junction with the Canterana. Vercelli is a point at w'hich 
railways diverge for Novara, Mortara, Casale Monferrato and 
Santhiii (for Turin). The walls by which Vercelli was formerly 
surrounded have been demolished, and their place is now occupied 
by boulevards, from which a fine view of the Alps (especially 
the Monte Rosa group) is obtained. The streets are for the 
most part tortuous and narrow ; there is a large market-place 
(Piazza Cavour) with a statue of Cavour (1861). The cathedral 
is a large building dating from the 16th century ; its library 
contains a numl)er of rare ancient MSS., especially the Codex 
Vercellensis, one of the most important MSS. of the old 
Latin version of the Gospels, written in the 4th or 5th 
century by Eusebius, bishop of Vercelli. A museum close "by 
contains Roman antiquities. The churches of S. Andrea (a 
large and fine Romanesque Gothic building dating from T219- 
1224, with an interior in the French Gothic style), S. Paolo, S. 
Caterina and S. Cristoforo possess valuable examples of the 
work of Gaudenzio Ferrari (1471-1546) and of his follower 
Latiini. Silk-spinning is important, and Vercelli is one of the 
principal Italian centres of the exportation of cereals and 
especially of rice. There are com and rice mills of large size, 
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while cotton and woollen mills and factories of artificial manure, 
&c., have attained importance. 

Vercellae was originally the chief city of the Libici (a Ligurian 
tribe) and afterwards became a Roman municipium of some 
importance. It stood at the junction of roads to Eporedia, 
Novaria and Mediolanum, Laumellum (for Ticinum) and 
perhaps Hasta. No ancient remains exist above ground, but 
many inscriptions, tombs and other antiquities have been 
found. Remains of the theatre and amphitheatre were seen 
in the i6th century, and remains of ancient streets have 
more recently been found during drainage operations. There 
were apparently four principal streets all leading to the centre 
of the town where the Forum must have been situated. Of 
the walls, however, nothing is known except from medieval 
documents (cf. L. Bruzza, Iscrizioni aniiche Vercellesif Rome, 
1874). In the neighbourhood (near Rotto on the Sesia) are the 
Raudii Campi where Hannibal won his first victory on Italian 
soil (218 B.C.), and where in 101 b.c. Marius and Catulus routed 
the Cimbri. From about 1228 till 1372 Vrrcelli was the seat 
of a university. (T. As.) 

VERCELLI BOOK (Codex Vercej.lknsis), an Early English 
MS. containing, besides homilies, a number of poetical and 
imaginative pieces ; Andreas, The Fates of the Apostles, Address 
of the Soul to the Body, Falseness of Men, Dream of the Rood, 
Elene and a prose Life of Guthlac, It was found in the cathedral 
library of Vercelli, Piedmont, by a German jurist Friedrich 
Illume, in 1822, and was first described in his Iter Italicum (Berlin 
and Stettin, 4 vols., 1824-36). An untenable explanation of the 
presence of the MS. at Vercelli suggested that it had been 
brought there by Johannes Scolus Erigena. But the hand- 
writing dates from the beginning of the nth century, long 
after his death. According to Dr Wiilkcr the MS. probably 
belonged to the hospice for English pilgrims, founded, together 
with the monastery of St Andrew, by Cardinal Jacopo Guala- 
Jlicchieri (d. 1227), a native of Vercelli and bishop of the city, 
in 1219, on his return from England, where he had been papal 
legate from 1216 to 1218. The cardinal, a man of wide learning, 
possessed a large library, which he left to the monastery ; 
and the Vercelli codex may well bive been included in it. 

Its contents were partiallj' printed (by Benjamin Thorpe from 
iilume's transcript) in Appendix B to C. P. Cooper’-s Report of 
Rymeri Foedera for 183O ; by J. M. Kemble, The Poetry of the Codex 
Vercellensis, with an English translation (Aelfric Soc., 1843-56), 
and in a better text based directly on the MS. by Wiilker in his 
edition of C, W. M. Groin’s Bibliothek der A.S. Poesie (Ixjipzig, 
1894), vol, ii. Codex Vercellensis, by Dr Richard Wiilkcr (Leipzig, 
1894). ^ facsimile of the MS. 

For the description and history of the MS. sec also Wiilker's 
Grundriss . . . der AS. Litteratur (1885), pp. 237-42, and .A. Napier 
in Zeitschrift fur deutsches Altertum (Berlin, 1889, vol. 21, new senes ; 
old series, vol. 33, p. 06), for a collation of Wiilker’s text with the MS. 
For the individual poems see also Lynkwulf. 

VERDEN, a town of Germany, in the Prussian province of 
Hanover, on the navigable Aller, 3 m. above its confluence 
with the Weser, 22 m. S.E. of Bremen by the railway to Hanover. , 
Pop. (1900) 9842. The most noticeable edifice.s are the beautiful 
Gothic cathedral, the churches of St Andrew and St John, a 
new Roman Catholic church (1894) and the celebrated cathedral 
school. Its industries embrace the manufacture of agricul- 
tural machinery, cigar-making, brewing and distilling. Verden 
was the .see of a bishopric founded in the first quarter of the 
9th century, or earlier, and secularized in 1648. The duchy 
of Verden was then ceded to Sweden, passed in 1719 to Hanover 
and in 1810 to the kingdom of Westphalia. It was restored 
to Hanover in 1814, and was, with Hanover, annexed by Prussia 
in 1866. 

See Ostenberg, Aus Verden* s Vergangenheit (Stade, 1876). 

VERDERER ( 0 . Fr. verdier, Med. Lat, viridarius), a term 
used in English forest law for a judicial officer appointed to look 
after what was known as the ** vert ** ( 0 . Fr. verd, green ; Lat. 
viridis), ue. the forest trees and underwood in the royal forests. 
It w'as the verdcrer^s duty to keep the assizes and attend to 
all matters relating to trespasses (see Forest Law). 
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VERDI, GIUSEPPE FORTUNING FRANCESCO (1813-1901), 
Italian composer, was born on the loth of October 1813 at Lc 
Roncolc, a poor village near the city of Busseto. His parcnt.s 
kept a little inn, combined with a kind of village shop. Verdi 
received some instruction from the village organist, but his 
musical education really began with his entrance into the house 
of business of Antonio Barezzi, a merchant of Bu.s.seto. Barezzi 
was a thorough musician, and under his auspices Verdi was 
speedily introduced to such musical society as Busseto could 
boast. He studied under Giovanni Provesi, who was maestro 
di cappeUa of the cathedral and conductor of the municipal 
orchestra, for which Verdi wrote many marches and other 
instrumental pieces. These compositions are now the principal 
treasures of the library of Busseto. Among them is Verdi’s first 
symphony, which was written at the age of fifteen and performed 
in 1828, In 1832 Verdi went to Milan to complete his studies. 
He was rejected by the authorities of the Conservatorio, but 
remained in Milan as a pupil of Vincenzo Lavigna, with whom 
he worked until the death of Provesi in 1833 recalled him to 
Busseto. A clerical intrigue prevented him from succeeding 
his old master as cathedral organist, but he was appointed 
conductor of the municipal orchestra, and organist of the church 
of San Bartolomeo. After three years in Busseto, Verdi returned 
to Milan, where his first opera, Oberto, Conte di San Bonifacio, 
was produced in 1839. His next work, a comic opera, known 
variously as Un Giorno di Regno and 11 Finto Stanislao, was 
written in peculiarly distressing circumstances, the composer 
having had the misfortune to lose his wife and two children in 
the course of two months. Vn Giorno di Regno was a compk te 
failure, and Verdi, .stung by disappointment, made up his mind 
to write no more for the stage. He kept his word for a year, but 
was then persuaded by Mcrclli, the impre.sario of La Scala, to 
look at a libretto by Solera. The poem took his fancy, in a short 
time the music was written, and in 1842 the production of 
Nabucodonosor placed Verdi in the front rank of living Italian 
composers. The su(!c:ess of Nabucodonosor was surpassed by 
that of its two successors, J Lombardi (1843) and Ernani (1844), 
the latter of which was the first of Verdi’s operas to find its way 
to England. With Ernani Verdi became the most popular 
composer in Europe, and the incessant demands made upon him 
reacted upon his style. For several years after the production 
of Ernani he wrote nothing which has survived to our time — 
nothing which deserved to survive. In Macbeth (1847) there arc 
passages of some power, and passages too which indicate an 
approaching transition to a less conventional method of expres- 
sion. In Luisa Miller (1849) also there is a noticeable increase 
of refinement in style, which contrasts favourably with the 
melodramatic vulgarity of his earlier manner. 

It was unfortunate that / Masnadieri, which was written for 
the English stage and produced under Lumley’s management 
at Her Majesty’s Theatre in 1847, should have been one of the 
worst of the many bad works which Verdi composed at this 
period of his career. Not the presence of the composer, W'ho 
travelled to England to conduct the first performance, nor 
the genius of Jenny Lind, who sang the part of the heroine, 
could redeem it from failure. In 1851 Verdi won one ol 
the greatest triumplis of his career with Rigoleito, a triumph 
which was fully sustained by the production two years later of 
II Trwatore and La Traviata, In these works Vtrdi reached tiic 
culminatmg point of what may be called his second manner. 
His development had been steady though gradual, and it is only 
necessary to compare the treatment of voice and orchestra in 
Rigoletto with that in Ernani to realize how quickly his talent 
had developed during these seven years. The popularity of 
Rigoletto, 11 Trovatore and La Traviata was enormous, and 
consolidated Verdi’s fame outside the frontiers of Italy. In 
1855 he received a commission to write an opera for the Paris 
Opera, to be produced during the Universal Exhibition. He 
wrote Les Ve^es Siciliennes, a work which though temporarily 
successful has not retained its popularity. It contains some 
fine music, but suffers from the composer’s perhaps unconscious 
attempt to adopt the grandiose manner of French opera. Of 
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the works written during tiie next >teii years only tin 3 iMo in 
Maschera (1859) has maintained a fitful hold upon public atten- 
tion. La Forza del Destino (1862) and Don Carlos y the latter of 
which was written for the Paris Exhibition of 1867 , have the faulte 
incident to works written during a period of transition. At this 
point in his career Verdi was preparing to emancipate himself 
from the fetters of conventionality which had hitherto hindered 
his development. In these two works there are indications of 
an aspiration towards a freer method of expression, which 
harmonize ill with the more conventional style of the composer’s 
earlier years. In Aidoy an opera upon an Egyptian subject, 
written in response to an invitation from Ismail Pasha, and 
produced at Cairo in 1871, Verdi entered upon the third period 
of his career. In this work he broke definitely with the operatic 
tradition which he had inherited from Donizetti, in favour of a 
method of utterance, which, though perhaps affected in some 
degree by the influence of Wagner, still retains the main cha- 
racteristics of Italian music. In Aida the treatment of the 
orchestra is throughout masterly, and shows a richness of 
resource which those who knew only Verdi’s earlier works 
scarcely suspected him of possessing ; nevertheless, the human 
voice was still the centre of Verdi’s system. Verdi kept 
thoroughly abreast of modern musical development, but his 
artistic sense prevented him from failing into the excesses of the 
German school. In the Requiem, whk:li was written in 1874 to 
commemorate the death of Manzoni, Verdi applied Ids newly 
found system to sacred music. His Requiem was bitterly 
assailed by pedants and purists, partly on the ground of its 
defiance of obsolete rules of musical grammar and partly because 
of its theatrical treatment of sacred subjects, but by saner and 
more sympathetic critics, of whom lirahms was not the least 
enthusiastic, it has been accepted as a work o-f genius. There 
are passages in it with which IVotestant feeling can scarcely 
sympathize, but its passionate intensity and draimitic force, 
and the extraordinary musical beauty with which it abounds, 
amply atone for what to some may seem errors of taste. In 1881 
a revised version of Simon Boccane^ra, an earlier work which 
had not been successful, was produc’ed at Milan. I’he libretto 
had been in part rewritten by Arrigo Boito, and Verdi wrote a 
great deal of new music for the revival, which was eminently 
successful. After this it was generally supposed that Verdi, who 
had reached an advanced age, had finally relinquished composi- 
tion, but after a lapse of some years it became known that he 
was at work upon a new opera, and in 1887 Otello was produced 
at Milan. The libretto, a masterly condensation of Shakespeare’s 
Othello, waa the work of Boito. Otello recalls Aida in the general 
outlines of its structure, but voices and orchestra arc treated with 
greater freedom than in the earlier work, and there is a conspicuous 
absence of set airs. In so far as regards the essential qualities 
of the music, Otello is an immense advance upon anything Verdi 
had previously written. It has a dramatic force and a p)wer 
of characterization for which it would he vain to look in his 
earlier work, and which are all the more remarkable as appearing 
for the first time in this high degree of development in a work 
written in extreme old age. All that has been said of Otello 
may be repeated of Fdstaff, which was produced in 1893, when 
the composer was in his eightietii year, with the addition that 
the later work contains, besides the dramatic power and musical 
skill of the earlier work, a fund of delicate and fanciful humour 
which recalls the gayest mood of Mozart. The libretto of 
Falstaff, which is the work of Boito, is an adaptation of 7 %e 
Merry Wwes oj Windsen^, with the addition of a few passages 
from Henry IV. After the production of Falstaff, Verdi wrote 
nothing for the stage. In 1898 he produced four sacred pieces, 
settings of the Ave Maria, Laudi aUa Virgine (words from Dante’s 
Paradise), the Stahat Mater and the Te Deum, the first two for 
voices alone, the last two for voices and orchestra. In these 
pieces Verdi abandoned to a certain extent the theatrical manner 
of the Requiem for one more restrained and more in keeping 
with ecclesiastical traditions. In imaginative power and 
musical beauty these pieces yield to none of Verdi’s works. 
With the exception of these and the Requiem, Verdi has written 


little save for the stage. Among his minor works may be 
mentioned a string quartet, composed in 1873, a hymn written 
for the opening of the International Exhibition of 1862, two sets 
of songs, a Paternoster for five-part chorus, and an Ave Maria 
for soprano solo, with string accxHnpaniment. The venerable 
composer died at Milan on the 27th of January 1901. 

The following is a complete list of Verdi's operas, with the dates 
and places of production : Oberto (Milan, 1839) ; Un Giomo di Regno 
(Milan, 184U) ; Nabucodonosof (Milan, 1842) ; I Lombardi (Milan, 
1843) ; Ernani (Venice, 1844) ; / Due Eoscari (Kome, 1844) ; 
Giovanna d' Arco (Milan, 1845) ; Alzira (Naples, 1845) ; AUila 
(Venice, 184O); Macbeth (Florence, 1847); I Masnadieri (London, 
1847) ; ll Corsavo (Trieste, 1848) ; La Battaglia di Legnano (Rome, 
1849) ; Luisa Miller (Najdes. 1849) ; Stiff etio (Trieste, r8y)) ; 
Rigoletto (Venice, 1851) ; U Trovatore (Rome, 1853) ; i.a Traiiaia 
(Venice, 1853) ; Les Vdpres SicUiennes (Parts, 1855) ; Simon Bocca* 
negra (Venice, 1857 *' revised version, Milan, V881) ; Aroldo [a 
revised version of Stifjelio] (Rimini, 1857) ; Un Ballo in Maschera 
(Rome, 1859) ; La Forza del Destino (St Petersburg, 1862) ; Don 
Carlos (Paris, 1807) ; Aida (Cairo, 1871) ; Otello (Milan, 1887) ; 
FalsiaO (Milan, 1893). (R. A. S.) 

VERDICT ( 0 . Fr. verdit, Lat. vere dictum, truly said, used 
in ^te Latin in one word with its present significance), the 
decision of a jury in a criminal or (nvil t?ause, given to the court 
through the foreman of the jury and recorded. In English 
law verdicts may be “ general,” i.e, in criminal cases “ guilty 
or not guilty,” or “ special,” when there is some question 
of law which the jury wish to leave to the consideration of 
the court ; in this case the verdict is given in the form of a 
statement of facts as found by the jury, and the issue is left 
to be found by tht* court in accordance with the law upon such 
facts as found (see Jury). 

VERDIGRIS, a pigment, consisting of basic copper carbonates, 
made by .acting upon ciopper plate.s with pyroligneous acid 
soaked up in cloths, exposing the plates to air, then dipping 
in water, and finally scraping off the greenish crust ; the plate 
is re-exposed and the operation repeated till it is used up, 
AnothOT method consists in exposing thin copper sheets to the 
acid vapours rising from the residues or “ marcs ” of wine 
factories, the product being scraped off, and the plate re- 
exposed. Both processes require several weeks. The pigm(;nt 
appears with several shades of blue and green \ blue verdigris 
is chiefly Cu0*Cu(C2H30^)./6H.p, while light blue and green 
verdigris contain 2Cu0*Cu(C2H30g)2*2Hp. Besides being used 
as a paint it is employed in dyeing and calico-printing, and 
also in the manufacture of other paints, e.g. Schweinfurt ^een, 
which is a double salt of the acetate and arsemite. A liniment 
or ointment is also used in medicine as a cure for warts. It 
is an irritant poison (hence the need that acid substances should 
never be cooked in copper utensils) ; die best antidote is white 
of egg and milk. 

VERDUN, a garrison town of north-eastern France, (capital 
of an arrondissement in the department of Meuse, on l^c main 
line of the Eastern railway between Paris and Metz, 42 m. 
N.N,E. of Bar-Ie-Duc. Fop. (1906) 12,837. in addition the 
population compUe a part (soldiers, &c.) numbers 8198. Verdun 
is situated in a basin surrounded by vine^clad hills on the 
Meuse, which here forms the Eastern Canal. 

Verdun as a fortress is of first-rate importance. It lies 
directly op(HM)ite the frontier of German Lorraine and the great 
entrenched camp of Metz, At the time of the war of 1870 
(when it was defended for long without hope of suc^ss by 
General Guerin de Waldersbach) it was still a small antiquated 
fortress of tlie Vauban epodi, but in the loc^g line of fortifica- 
tions on the Meuse created by Serre de Riviere in 1875 Verdun, 
forming the left of the “ Meuse Line ” barrier, w'as made the 
centre of an entrenched camp. The first lesson of 1870 being 
taken to heart, forts were placed (Belrupt S.E., Stl^jlcbel N.E., 
Belleville W. and La Chaume and Regret W.) on tffl the sur- 
rounding heights that the besiegers had used for their batteries, 
but the designers soon extended the line of the eastern defences 
as far out as the sharply defined cliffs that, rising gently for 
some miles from the Meuse, come to an abrupt edge and over- 
look the plain of Wo^vre. On this front, whidi is about 5I m. 
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long, the most important works are (froia aright to left^rChatilkus^, 
Manezel, Moulainville, Eix, Mardi Gras, Vaux and 

Hardimont* At right angles to this line, the south front, the 
works of which are placed along one of the long western spurs 
of the line of heights, are forts Kozellier, St Symphorien and 
Haudainville, tl>e last overlooking the Meuse. The north front, 
also on a spur of the ridge, is tliickly studded with forts, these 
in some cases being but 200 yds. apart and the left fort over- 
looking the Meuse. Behind the east front, chiefly designed to 
close the valley by which the Metz-Verdun railway penetrates 
the line of heights, are Fort Tavannes with its outworks and 
a series of batteries on the adjacent spurs. On the left bank 
of the Meuse there is a complete semicircle of forts. At the 
northern end of this semicircle (besides some works in the 
valley itself), and crossing its fire with the left of the north 
front, is Fort Belle-fipine, then comes Marre, Bourrus and 
Bruy^rcs, all four being on a single ridge facing N.W. The 
west front is composed of Fort GormonvUle, Fort Bois de Sur- 
telles, Fort Bois du Ghapitre, Fort Landrecourt and Fort 
Dugny, which last is within sight of Fort Haudainville over the 
Meuse. In second line behind these works are Fort Choisel, 
Ghana redoubt and Fort SarteUes. In all there are 16 large 
forts and about 20 smaller works, the perimeter of the whole 
being about 30 m. and the greatest diameter of thB fort'dng '9. 

'I’he chief quarter of the town lies on the slope of the left 
bank of the river and is dominated by the citadel which occujues 
tlie site of the old abbey of St Vanne founded in the 10th 
century. Several arms of the river intersect the quarter on 
the right bank. The whole town is surrounded by a bastioned 
enceinte, pierced by four gates; tliat to the N.E., the Porte 
Chaussee, flanked by two crenelated towers, is an interesting 
specimen of the military architecture of the 15th century. 
The cathedral of Notre-Dame stands on the site of two previous 
churches of the Romanesque period, the first of which was 
burnt down in X047 ; a crypt and other remains of the second 
building consecrated in 1147 are still to be seen, but the greater 
part of the present church dated from subsequent periods. 
Built under the influence of Rhenish arclutccture, Notre-Damc 
has double transepts and, till the i8th century when the western 
apse was replaced by a facade, had an apse at each extremity. 
A fine cloister to the S.W. of the cathedral dates from t^ 
15th century. The hotel-de-ville (17th century) contains the 
museum. 

Verdun is the seat of a bishop and a sub-prefect and has 
tribunals of first instance and of commerce, a communal college, 
ecclesiastical seminaries and a branch of the Bank of Fcamn;. 
The industries include metal founding, the manufacture of 
sweetmeats {dragees de Verdun), machinery, nails, files, em- 
broidery, linen, chairs and rope and the distillation of liqueurs. 
Hie can^ port has trade in timber, agricultural produce, stone 
and building materials and coal. 

Verdun (yerodunum), an important town at the time of the 
Roman conquest, was made a part of Belgica Prima. The 
bishopric, of which the most celebrated holder was St Vanne 
(498-525), dates from the 3rd century. Verdun was destroyed 
during the period of the liarbarian invasions, and did not re- 
cover till tww'^ards the end of the 5th century. Clovis seized 
the town in 502, and it afterwards belonged to the kingdom 
of Austrasia. In 843 the famous treaty was signed here by 
the sons of Louis the Pious (see Germany, History). In the 
10th century Verdun was definitively conquered by Germany 
and put under the temporal authority of its bishops. Together 
with Toul and Metz, the town and its domain formed the ter- 
ritory of the Trois-fi veches. In the nth century the burghers 
of the now free and imperial town ^an a struggle with their 
bishops, which ended in their obtaining certain rights in the 
xath centur>\ In 1552 Henry II. of France tocjk possession of 
the TroLs-£vech 4 s, which finely became French by the treaty 
of Westphalia. In 1792, after some hours of bombardment, 
the citizens opened their gates to the Prusaians— ^ ^akness 
which the Revolutionary Government puriished by the execu- 
tion of several of the inhabitants. In 1870 the Prussians, 


unable to seine the town by a coup de main, invested and 
bombarded it three different times, till it capitulated in the 
beginnimg of November. 

VERDY DU VERNOK, JULIUS VON (1832-* ), German 

general imd military writer, was born in 1832 and entered 
the Prussian infantry in 1850. After some years of regimental 
service he came under the notice of Moltke, the newly appointed 
chief of the general staff, as an exceptionally gifted soldier, and 
at the outbreak of the war against Austria in 1866 he was 
appointed major on the staff of the 11, Army (crown prince of 
Prussia). In this capacity he took part in the campaign on the 
upper Elbe and in the battle of Koniggriitz. Promoted shortly 
after this to the rank of lieutenant-colonel, he was in 1867 
placed at the head of a section of the general staff, becoming 
thereby one of Moltke’s principal confidential assistants, In 
this capacity he served at the lieadquarlers of the German 
army throughout the war of 1870-71, and he was frequently 
employed in the most important missions, as for instance on the 
and of August, when he was sent to impress upon the III. Army 
headquarters the necessity of a prompt advancing into Alsace, 
and on the 2r)th of the same month, when he was sent to advise 
the crown prince of Saxony us to the strategical intentions of 
the supreme command at the crisis of the Sedan campaign. 
At the close of the war he continued to .serve in the office of the 
general staff, and also lectured at the War Academy, It was 
in the latter position that he developed the system of thorough 
tactical education which is the abiding result of his work. 
His method may be studied in English translations of his Studies 
in Troop 4 eadingy and may be summarized as the assumption ol 
an actual military situation on the actual ground, followed by 
critical discussion of the successive measures that a commander, 
whether of a brigade, division or larger force, sliould take in 
the sequel, given his orders and his knowledge of the general 
situation. Moltkc’s own series of tacii(2il problems, extending 
from 1B59 to X889, contributed very powerfully, of course, to 
the education of the selected young officers who passed through 
Vierdy’s hands, hut Moltke dealt rather with a great number 
of separate problems, while Verdy developed in detail the 
successive events and ruling ideas of a whole day’s or week’s 
work in the same units, Moltke therefore may be said to have 
developed the art of forming correct ideas and plans, Verdy 
that of applying them, but these are after all merely tendencies, 
not sharply divided schemes, in the teaching of Prussian staff 
officers during the years of intellectual development between 
1870 and 188S. In all this Moltke, Verdy and Bronsart von 
Schellendorf worked in close co-operation. In 1876 Verdy 
became a major-general, from 1879-1883 he held an important 
position in the ministry of war, and in 1881 he was promoted 
lieutenant-general. In 1887 he became governor of Strassburg, 
in 1888 general of infantry and in 1889 minister of war. He 
retired from the active list in 1890. In 1894 tlie university of 
Konigsberg made him a Dr. Phil, honoris causa. 

General von Verdy du Vornois's principal writings arc : Thntr 
nakme dev 11 , Armee am Feldzuee 1S66 (Jirlin, ; Im Houp^ 
qmrtier der II. Armee rS66 (Berlin, 1900) ; Studien wjer den Krieg 
auf Grundlage . , , r^ofr (Berlin, 1892-96) ; Im ^ossen 
Hauptmiartier rSjol/ (Berlin, 1895; English translation); St%iaien 
Ober tvuppenfikhrune (Berlin, 1870; ticw edition, 1892. English 
translation) and Studien uherden Krieg (Berlin, k/) 1-1906). 

VERB, the family of which is extolled by Macaulay as ** tlie 
longest and must illustrious line of nobles that England has seen,” 
Ojppear:^ to have derived the surname which the verse of Tenny- 
son has made synonymous witli ancient blood, from the little 
village of Ver near Bayeux. Its founder, Aubrey (Albericus) 
de Vere, appears in Domesday Book (1086) as the holder of a 
great fief in Essex, Cambridgeshire and Suffolk. His son (or 
grandson) and namesake was a trusted officer of Henry 1 ., froin 
whom he received the hereditary office of great chamberhun in 
1 1 33. It was probaldy he who erected the noble tower which gave 
name to (Muile EediAgham, Essex, the head of his &f, and 
which stands as the finest example of a private Norpnan keep- 
Slain in 1141, he was suc;ceeded by his son Aubrey, who h^ 
already become count of Guines, in right of his wife, on her 
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grandfather’s death. Through the powerful influence of his 
sister’s husband, Geoffrey, earl of Essex, he obtained from 
the empress Matilda, in 1142, the earldom of Oxford, which was 
afterwards confirmed to his liouse by Henry II. His younger 
son, Robert (c, 1170-1221), became 3rd earl in 1214, and, siding 
with the barons, became one of the twenty-five executors of 
Magna Carta. His marriage with a Bolebec heiress brought 
in what was afterwards claimed as a barony, and led to the 
style of Viscount Bolebec (or Bulbeck) for the earl’s heirs. 

Robert, the 5th earl (1240-1296), who brought into his family 
the chamberlainship to the queen by his marriage with the 
Sandford heiress, sided with Simon de Montfort, and lost for a 
time his earldom and offices. John, the 7th carl (1313-1360), 
was a distinguished soldier, fighting at Cre^y and Poitiers and 
in all Edward lll/s wars in his time ; and his marriage with a 
Badlesmere heiress added to the lands and titles of his house. 
His son, Thomas (t 337-1 37 1 ), also a soldier, was father of Robert, 
9th earl, the famous favourite of Richard II. In spite of his 
attainder (1388), his uncle Aubrey (r. 1340-1400), a follower of 
the Black Prince, was restored to the earldom, by consent of 
parliament in 1393, but not to the great chamberlainship. As 
the earldom (which had been held in fee) was granted to him 
in tail male, this is looked on by some as a new creation. His 
elder son, Richard (d. 1417), the next earl, held a command at 
Agincourt, and was father of Earl John, who was beheaded as 
a Lancastrian, with his eldest son, in 1462. Their death was 
avenged by his younger son John, the 13th earl (1443-1513), who 
shared to the full in the triumph of the Red Rose. On the 
death of his nephew John, the next earl (d. 1526), the baronies 
(it was afterwards held) passed away to his sisters, but the 
earldom descended to his cousin John (d. 1540), though the 
crown resumed the great chamberlainship. This John, who 
was in favour with Henry VI II., was grandfather, through 
his younger son Geoffrey, of the celebrated “ fighting Veres,” 
Sir Francis and his brother Sir Horace, His eldest son John, 
i6th earl (r. 1512-1562), was in favour with Edward VI., Mary 
and Elizabeth, and contrived to recover for his family the 
office of great chamberlain. 

Hitherto the earls, in spite of their vicissitudes, had retained 
possession of their ancient seat and great estates ; but Edward, 
the son of Earl John, was a spendthrift, A brilliant, gifted 
courtier, in whom Elizabeth delighted, he quarrelled with his 
father-in-law, Burghley, ” sent his patrimony flying,” patronized 
players, poets and musicians, and wrote excellent verse himself. 
His son Henry, the 18th carl (1593-1625), was twice imprisoned 
in the Tower as an opponent of Buckingham’s policy, fought 
in the Palatinate and the Low Countries and died on campaign 
at the Hague in 1625. Then ensued the great dispute for the 
inheritance of his title and ofiice (Hedingham Castle having 
passed away) between Robert Vere, his second cousin and heir- 
male, and Robert, Lord Willoughby d’Eresby, son of his aunt, 
Lady Mary Vere. The earldom was secured by the former, a 
poor officer in Holland, but the office was adjudged to Lord 
Willoughby, in whose descendants it is now vested. Earl Robert 
was slain before Maastricht in 1632, leaving an only son, Aubrey 
(1626-1703), 20th and last earl. His marriage with a Bayning 
heiress restored the fortunes of his house, and his Royalist 
intrigues under the Commonwealth were rewarded at the 
Restoration by sundry favours, among them the command of a 
regiment of horse, known from him as “ the Oxford Blues ” 
and still familiar as “ the Blues ” (Royal Horse Guards). 
James II. deprived him of his regiment and his lieutenancy of 
Essex for opposing his policy, but the prince of Orange, whom he 
joined, restored them. His long tenure of the ancient earldom 
ended in 1703, when he died, the last known male descendant 
of the house of Vere. His daughter Diana having married 
the ist duke of St Albans, their descendants are named De 
Vere Beauclcrk, and received the barony of Vere (1705). 

The halo surrounding the name of Vere is seen as early as 
1626 in the stately panegyric of Chief Justice Crewe. “ I 
suppose there is no man that hath any apprehension of gentry, 
or nobleness, but his affection stands to the continuance of so 


noble a name and house.” In the great days of the house, 
Earl John, says Stowe, rode into London city ”with eighty 
gentlemen in a livery of Reading tawney, and chains of gold 
about their necks, before him, and one hundred tall yeomen 
in the like livery to follow him,” wearing the famous badge 
of the blue boar (verres), which is still to be seen in Essex 
churches and forming the sign of Essex inns. Another badge 
of the Veres was the mullet in the first quarter of their shield, 
which, at Barnet Field, by a fatal error, was taken for the sun 
of York. Among the offices they held were the forestership 
of Essex and the keepership of Colchester Castle, and they 
founded the Essex religious houses of Hatfield Broadoak, 
Hedingham and Earls Colne. 

Aitthorities. — DomeKday Book; Abingdon Chron. and Red 
Book of the Exchequer (Rolls Series) ; Pipe Roll of 1130 (Record 
Commission) ; Dugdalc's Baronage ; G. E. C(okayEic) '.s Complete 
Peerage ; Doyle's Official Baronage ; Collins's Historical Precedents ; 
Morant's History of Essex \ Round’s Geoffrey de Mandeville and 
Petidal England ; Nichols’s “ Descent of the Earldom of Oxford ’* 
{Arch. Journ. vol. ix.) ; Vere papers among the Round MSS, in 
App. ix. to j^th Report on Historical MSS. ; Lords* Reports on the 
Dignity of a Peer ; Palmer’s Peerage Law in England. The claim- 
ants’ cases and the appendices of documents in the contest for the 
great chamberlainship (1902) are valuable for the history of the 
Veres. (J. H. R.) 

VERB, SIR FRANCIS (1560-1609), English soldier, was the 
son of Geoffrey Vere of Oepping Hall, Essex, and nephew of 
the i6th earl of Oxford. He first went on active service 
under Leicester in 1585, and was soon in the thick of the war 
raging in the Low (!ountries. At the siege of Sluys young Vcrc 
greatly distinguished himself under Sir Roger Williams and 
Sir Tliomas Baskerville. In 1588 he was in the garrison of 
Bergen-op-Zoom, which delivered itself from the besiegers by 
its own good fighting, and was knighted by Willoughby on the 
field of battle. In the next year Sir Francis became sergeant- 
major-general of the English troops in the Low Countries, and 
soon afterwards the chief command devolved upon him. This 
position he retained during fifteen campaigns, with almost un- 
broken success. Working in close co-operation with the Dutch 
forces under Maurice, he step by step secured the country for 
the cause of independence. Vere won the reputation of being 
the first soldier of the day, his Engli.sh troops acquired a 
cohesion and training fitting them to face the best Spanish 
troops, and his camp became the fashionable training-ground of 
all a.spiring soldiers, amongst others not only his brother Horace, 
but men of such note as Ferdinando (Lord) Fairfax, Gervasc 
Markham and Miles Standish. Sir Francis served in the C!adiz 
expedition of 1596, and in 1598 was entrusted with the negotia- 
tion of the treaty whereby the Dutch agreed to take a greater 
share of the burden of the war than they had hitherto done. 
His success in this task obtained him the governorship of 
Brill and the rank of general. The culminating point of his 
career came when, in 1600, on the advice of Barneveld, the 
states general decided to carry the war into the enemy’s 
country. In the battle of Nieuwport (2nd July 1600), one of 
the most desperately contested battles of the age, Vere and 
Maurice completely defeated the veteran Spanish troops of the 
archduke Albert. This was followed by the celebrated defence 
of Ostend from July 1601 to March 1602. When James 1. 
made peace with Spain, Vere retired from active service and 
spent the remainder of his days in country life in England, 
occupying himself with the compilation of his Commentaries of 
the Divers Pieces of Service wherein he had Command (1657 ; re- 
printed in Arbef’s English Garner, 1883). He died in 1609, 
soon after the truce recognized the independence of the United 
Provinces, and was buried in We.stminster Abbey. 

His younger brother Sir Horace Vere, Baron Vere of 
Tilbury (1565-1635), began his military career as the lieutenant 
of Sir Francis’s Company in 1590. Thenceforward he was con- 
tinually on active service in the I^w Countries, and, like hie 
brother, took part in the Cadiz expedition of 1596; at Nieuw- 
port and Ostend Sir Horace (who had been knighted at Cadiz) 
held command of some importance. On his brother’s rctire- 
went Sir Horace, as senior colonel, assumed command of the 
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whole English force, which he held until 1607, being opposed 
to Ambrosio Spinola, the most famous of the continental 
generals of the time, against whom he manoeuvred and fought 
in a manner equal to the best of his brother’s, or even of Parma’s, 
work. From 1607 to 1620 he saw but little active service 
except the siege of Jiilich (t6io). In 1620 he accepted the 
command of the volunteers who were going to the assistance of 
the Elector Palatine. This famous expedition to the Rhine 
and the Main was from the first a forlorn hope. Opposed by 
his old adversary Spinola, Vere manoeuvred with success for 
two campaigns, but he was helpless against the armies of Tilly 
and Cordova, and in the end he could only furnish scanty 
garrisons for Frankenthal, Heidelberg and Mannheim. Each 
of these places fell after a desperate resistance, and their gar- 
risons returned to England. In 1624 Vere was once more on 
service in the United Provinces. I’he attempted relief of Breda 
in the following year was considered one of the most brilliant 
feats of the time, and the general was made Baron Vere of 
'rilbury. In 1629 the sieges of Bois-lc-duc (s’Hertogenbosch) 
and of Maestricht closed his military career. Lord Vere died 
suddenly in 1635 and was buried by the side of his brother in 
Westminster Abbey. 

See Clements C. Markham, The Fighting Veres (London, 1888). 

VERESHCHAGIN, VASSILI VASSILIEVICH (1842 -1904), 
Russian artist and traveller, was born at Tcherepovets, in the 
government of Novgorod, on the 26th of October 1842, His 
father was a Russian landowner of noble birth, and from his 
mother he inherited latar blood. When he was eight years 
old he was sent to Tsarskoe Selo to enter the Alexander cadet 
corps, and three years later he entered the naval school at 
St Petersburg, making his first voyage in 1858. He graduated 
first in the list from the naval school, but left the service im- 
mediately to begin the study of drawing in earnest. He won 
a medal two years later, in 1863, from the St Petersburg 
Academy for his ** Ulysses slaying the Suitors.” In 1864 he 
proceeded to Paris, where he studied under G^rome, though 
he dissented widely from his master’s methods. In the Salon 
of 1866 he exhibited a drawing of ** Doukhobors chanting their 
Psalms,” and in the next year he accompanied General Kauflf- 
niann’s expedition to Turkestan, his military service at the 
siege of Samarkand procuring for him the cross of St George. 
H(‘ was an indefatigable traveller — in Turkestan in 1869, the 
Himala>'as, India and Tibet in 1873, and again in India in 
1884. After a period of hard work in Paris and Munich he ; 
exhibited some of his Turkestan pictures in St Petersburg in 
1874, among them two which were afterwards suppressed on 
the representations of Russian soldiers — ” The Apotheosis of 
War,” a pyramid of skulls dedicated “ to all conquerors, past, 
present and to come,” and “ Left Behind,” the picture of a 
(lying soldier deserted by his fellows. Vereshchagin was with 
the Russian army during the Turkish campaign of 1877 ; he 
was present at the crossing of the Shipka Pass and at the siege 
of Plevna, where his brother was killed ; and he was danger- 
ously wounded during the preparations for the (grossing of the 
Danube near Rustchuk. At the conclusion of the war he acted 
as secretary to General Skobelev at San Stefano. After the 
war he settled at Munich, where he produced his war pictures 
so rapidly that he was freely accused of employing assistants. 
The sensational subjects of his pictures, and their didactic aim 
— the promotion of peace by a representation of the horrors 
of war — attracted a large section of the public not usually 
interested in art to the series of exhibitions of his pictures in 
Paris in 1881 and subsequently in London, Berlin, Dresden, 
Vienna and other cities. He aroused much controversy by 
his series of three pictures of a Roman execution (the Cruci- 
fixion), of sepoys blown from the guns in India, and of the 
execution of Nihilists in St Petersburg. A journey in Syria 
and Palestine in 1884 furnished him with an equally discussed 
set of subjects from the New Testament. The ” 1812 ” series 
on Napoleon’s Russian campaign, on which he also wrote a 
book, seem to have been inspired by Tolstoi’s War and Peace^ 
and were painted in 1893 at Moscow, where the artist eventually 
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I settled. Vereshchagin was in the Far East during the Chino- 
Japancse War, with the American troops in the Philippines, 
and with the Russian troops in Manchuria. He perished in 
the sinking of the Russian flagship, “ Petropavlovsk,” on the 
13th of April 1904. His last work, a picture of a council of 
war presided over by Admiral Makaroff, was recovered almost 
uninjured. 

See £. Zabd. " WereischtHchagin " (it)oo), in KnackfusH*s Kiknstler- 
monographien (Bielefeld and Leipzig). Tiie finest collection of his 
pictures is in the Treliakov gallery in Moscow. 

VBRGA, GIOVANNI (1840- ), Italian novelist, was born 

at Catania, Sicily. In 1865 he published Storia di una pec- 
catrice and I Carbonari della montagna, l)Ut his literary reputa- 
tion was established by his Eva and Storia di una capinera 
(1869). Other novels followed, the best of which are Alala- 
voglia (1881) and Maestro Don Gesualdo (1889). His finest 
work, however, is seen in his short stories and sketches of Sicilian 
peasantry, Medda (1874) and Vita dei campi (1880); and his 
Cavalleria Rusticana acquired new popularity from its drama- 
tization and from Mascagni’s opera on this subject. Verga and 
Fogazzaro between them may be said to have faithfully chro- 
nicled the inner and popular life of southern and northern Italy. 

VERGE (I./at. virga^ a rod), originally a staff denoting autho- 
rity, whence (from the ceremony in swearing fealty to a lord) 
the sense of a measurement, and so bounclary or border, of 
land, or generally a margin of space. In architecture, a verge 
is the edge of the tiling projecting over the gable of a roof ; 
that on the horizontal portion being called “ eaves.” 'J'he 
term ” verge board,” generally now known as barge board, 
is the name given to the board under the vtTge of gables, some- 
times moulded, and often very richly carved, perforated and 
cusped, and frequently having pendants and sometimes finials 
at the apex. 

VERGENNES, CHARLES GRAVIER, COMTK J)E (17x7-1787), 
French statesman, was born at Dijon on the 20th of December 
1717. He was introduced to the profession of diplomacy by 
his uncle, M. de (!havigny, under whom he saw his first service 
at Lisbon. His successful conduct of French interests at the 
court of Trier in X750 and the following years led to his being 
sent to Constantinople in 1 755 at first as minister plenipoten- 
tiary, then as ambassador. In j 768 he was recalled, ostensibly 
because of a mesalliance with Mme Testa, widow of a Peru 
surgeon, but really because Chuiseul thought him not zealous 
enough in provoking a quarrel between Ru.ssia and Turkey. 
After Choiseurs death he was sent to Stockholm with instruc- 
tions to help the aristocratic party of the “ Hats ” with advice 
and money. I’he revolution by which Gustavus 111 . (August 
19, 1772) secured lor himself the reality in.stead of the shadow 
of power was a great diplomatic triumph for France. With the 
accession of Louis XVI. Vergennes became foreign minister. 
His general policy was one of friendly relations with Austria, 
combined with the limitation of Joseph II.’s ambitious designs ; 
the protection of lurkey ; and opposition at all points to 
England. His hatred of England and hLs desire to avenge 
the di.sasters of the Seven Years’ War led to his support of the 
American States in the War of Independence, a step of which 
the moral and financial results had not a little to do with the 
Revolution of 1789. Vergennes sought by a series of negotia- 
tions to secure the armed neutrality of the Northern Powers 
eventually carried out by Catherine TI. ; he ceded to the de- 
mands of Beaumarchais that France should secretly provide the 
Americans with arms and volunteers. In 1777 he informed the 
American commissioners that France acknowledged the Republic 
and was willing to form an offensive and defensive alliance with 
the new state. In domestic affairs Vergennes belonged to the 
old school. He intrigued against Necker, whom he regarded as 
a dangerous innovator, a republican, a foreigner an(l a Pro- 
testant. In 1781 he became chief of the council of finance, 
and in 1783 he supported the nomination of Calonne as controller 
general. Vergennes died on the 13th of February 1787, before 
the meeting of the As.sembly of Notables which he is said to have 
suggested to Louis XVI. 
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See P. Faucliellc, La Diplomatic fran^aisc\ et la Ligue des 
de jfSo (1776-83) (J"ari«, 189.O ; J*^y. Peace Negotiations of 

i 7 i^^Ss as illustrated by the Confidential Papers of Sskelburne and 
Vergeknes (New York, 1888) ; L. lionncville (ie Marsangy, Le 
Chevalier de Vergennes, sen ambassade d Constantinople (PariH, 1894), j 
and Le Chevalier de Vergennes, son ambassade en Suide (Paris, 1898). 

VERGER (M.E. vergere ; 0 . Fr. vergier ; Medt Lat. virgarius, 
one who bears a rod or staff, an apparitor ; Lat. virga, rod), 
one who carries a “verge** or staff of office. The principal 
use of the term is ecclesiastical, and refers to the person who 
carries a staff as a symbol of office before a bishop or other 
church dignitary when taking part in a service, espednfly one 
held in a cathedral. The word has thus come to mean in 
general usage an official caretaker of any place of worship whose 
duty it is to show the building to those who wish to view it, 
and to find seats for the congregation at a service. 

VERGNIAUD, PIERRE VICTURNIEN (i753"i793X I^>ench 
orator and revolutionist, was bom on the 3i8t of May 1753 at 
LimogCvS. He was the son of a merchant of that town who lost 
the greater part of his means by speculation. The boy was 
early sent to the college of the Jesuits at Limoges, and soon 
achieved distinction. Turgot was then intendant of Limousin. 
In his presence young Vergniaud on one occasion recited some 
verses of his own composition* Turgot was struck with tfie 
talent they displayed, and by virtue of his patronage Vergniaud, 
having gone to Paris, was Jidmitted to the college of Plessis. 
It is impossible to read the speeches of Vergniaud without being 
convinced of the solidity of his education, and in particular 
of the wide range of his knowledge of the classics, and of his 
acquaintance— familiar and sympathetic— with ancient philo- 
sophy and history. 

Diiputy, president of the parlement of Bordeaux, with whom 
Vergniaud became acquainted, conceived the greatest admiration 
and affection for him and appointed him his secretary. Verg- 
niaud was thereafter called to the bar (178*)* The influence of 
Duputy gained for him the beginnings of a practice ; but Verg- 
niaud, though capable of extraordinary efforts, too often re- 
lapsed into reverie, and was indisposed for study and sustained 
exertion, even in a cause which he approved. This weakness 
appears equally in his political and in his professional life : 
he would n?fuse prac^tice if his pur.se were moderately well 
filled ; he would sit for weeks in the Assembly in listlcssness 
and silence, while the policy he had shaped was being gradually 
undermined, and then rise, brilliant as ever, but too late to 
avert the calamities which he foresaw. In 1789 Vergniaud 
was elected a member of the general council of the department 
of the Gironde. Being deeply stirred by the best ideas of the 
Revolutionary epoch, he found a more congenial sphere for the 
display of his great powers in his new position. About this 
period he was charged with the defence of a member of the 
national guard of Brives, which was accused of provoking dis- 
orders in the department of Corr^ze. Abandoning all 
reserve, Vergniaud delivered one of the great orations of his life, 
depicting the misfortunes of the peasantry in language of such 
combined dignity, pathos and power that his fame as an orator 
spread far and wide. 

Vergniaud was chosen a representative of the Gironde to 
the National Legislative Assembly in August 1791, and he 
forthwith proceeded to Paris. The Legislative Assembly met 
on the 1st of October. For a time, according to bis habit, he 
refrained from speaking ; but on the 25th of Octol^er he ascended 
the tribune, and he had not spoken long before the whole Assembly 
felt that a new power had arisen which might control even the 
destinies of France, This judgment was re-echoed outside, and 
he was almost immediately elected president of the Assembly 
for the usual brief term. Between the outbreak of the Revolu- 
tion and his election to the Legislative Assembly the political 
views of Vergniaud had undergone a decided change. At first 
he had lauded a c onstitutional monarchy ; but the flight of ’ 
Louis XVI. filled him with distrust of the sovereign, and his 
views in favour of a republic were rapidly developed'. The 
sentiments and passions which his eloquence aroused were, 
however, watchfully utilized by a more extreme party. It 


Imppened thus even with his first Assembly speech, on the 
emgres. His proposal was mdnly that a treble annual contri- 
bution should be levied on their property ; but the Assembly 
confiscated their goods and decreed their deaths. One great 
blot on his reputation is that step by step he was led on to 
p>alliate violence and crime, to the excesses of which his eyes 
were only evened by the massacres of September, and which 
ultimately overwhelmed the party of Girondists which he led. 
The disgrace to his name is indelible that on the 19th of March 
1792, when the perpetrators of the massacre of Avignon had 
been introduced to the Assembly by Collot d*Herbois, Vergniaud 
spoke indulgently of their crimes and lent the authority of his 
voice to their amnesty. In language sometimes turgid, hut 
nearly always of pure and powerful eloquence, he worked 
at the theme of the emigres, as it developed into that of the 
counter-revolution ; and in his occasional appearances in the 
tribune, as well as in the project of an address to the French 
people which he presented to the Assembly on the 27th of 
December 1791, he shook the heart of France, and, especially 
by his call to arms on the 18th of January, shaped the policy 
which culminated in the declaration of war against the king of 
Bohemia and Hungary on the 20th of April. This policy in 
foreign affairs, which he pursued through the winter and spring 
of 1791-92, he combined with another— that oiB fanning the 
suspicions of the people against the monarchy, which he identified 
willi the counter-re\'olution, and of forcing on a change of 
ministry. On the loth of March Vergniaud delivered a power- 
ful oration in which he denounced ttic intrigues of the court 
and uttered his famous apostrophe to the Tuileries : “ Jn^ 
ancient times fear and terror have often issued from that 
famous palace ; let them re-enter it to-day in the name of the 
law ! ** The speech overthrew De Lessart, whose accusation 
was decreed ; and Roland, the nominee of the Girondists, 
entered the ministry. By the month of June the opposition of 
Vergniaud (whose voice still commanded the country) to the king 
rose to fever heat. On the 29th of May Vergniaud went so far 
as to support the disbanding of the king*s guard. But he 
appears to have been unaware of the extent of the feelings of 
animosity which he had done much to arou.se in the people, 
probably because he was wholly unconnected with the practices 
of the party of the Mountain as the instigators of actual violence. 
I'his party used Vergniaud, whose lofty and serene ideas they 
applauded and travestied in action. Then came the riot of the 
aoth of June and the invasion of the Tuileries. He rushed 
among the crowd, but was powerless to quell the tumult. Con- 
tinuing for yet a little longer his course of feverous, almost 
frenzied, oppasition to the throne, on the 3rd of July he electri- 
fied France by his bold denunciation of the king, not only as a 
hypocrite and a despot, but as a base traitor to the constitution. 
His speeches breathe the very spirit of the storm, and they 
were perhaps the greatest single factor in the development 
of the events of the time. On the loth of August the Tuileries 
was stormed, and the royal family took refuge in the Assembly. 
Vergniaud presided. To the request of the king for protection 
he replied in di^ified and respectful language. An extra- 
ordinary commission was appointed : Vergniaud wrote and read 
its recommendations that a National Convention be formed, the 
king be provisionally suspended from office, a governor appointed 
for his son, and the royal family be consigned to the Luxem- 
bourg. Hardly had the great orator attained the object of his 
aim — ^the overthrow of Louis as a sovereign— when he became 
conscious of the forces by which he was surrounded. He de- 
nounced the massacres of September — their inception, their 
horror and the future to which they pointed — in language so 
vivid and powerful that it raised for a time the spirits of the 
Girondists, while on the other hand it aroused the fatal opposi- 
tion of the Parisian leaders. 

The questions whether Louis XVI. was to be judged, and 
if so by whom, were the subject of protracted debate in the 
Convention. They were of absorbing intere.st to Paris, to France 
and to Europe ; and upon them the Girondist leader at last, on 
the 31st of December 1792, broke silence, delivering one of his 
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greatest orations^ probably one of the greatest combinations of 
sound reasonmgj sagacity and eloquence which has ever been 
displayed in the annals of French politias. He pronounced in 
favour of an appeal to the people. He pictured the consequences 
of that temper of vengeance which animated the Parisian mob 
and was fatally controlling the policy of the Convention, and the 
prostration which would ensue to France after even a successful 
struggle with a European coalition, which would spring up after 
the murder of the king. The great effort failed ; and four days 
afterwards something happened which still further ^dangered 
Vergniaud and his whole party. This w’as the discovery of 
a note signed by him along with Gaudet and Gensonn^ and 
presented to the king two or three weeks before the loth dt 
August. It contained nothing but sound and patriotic sugges- 
tions, but it was greedily seized upon by the enemies of the 
Gironde as evidence of treason. On the i6th of January 1793 
the vote began to be taken in the Convention upon the punish- 
ment of the king. Vergniaud voted early, and voted for death. 
The action of the great Girondist was and will always remain 
inscrutable, but it was followed by a similar verdict from nearly 
the whole party which he led. On the 17th Vergniaud presided 
at the Convention, and it fell to him, labouring under Idic most 
painful excitement, to announce the fatal result of the voting. 
Then for many weeks he sank, exhausted, into silence. 

When the institution of a revolutionary tribunal was proposed, 
Vergniaud vehemently opposed the project, denouncing the 
tribunal as a more awful inquisition than that of Venice, and 
avowing that his party would all die rather than consent to it. 
Their death by stratagem had already been planned, and on 
the loth of March they had to go into hiding. On the 13th 
Vergniaud boldly exposed the conspiracy in the Convention. 
The antagonism caused by such an attitude haxl reached a 
si^ificant point when on the loth of April Robespierre himself 
laid his accusation before the Convention. He ftwtened especi- 
ally upon Vergniaud\s letter to the king and his support of the 
appeal to the people as a proof that he was a moderate in its then 
despised sense. Vergniaud made a brilliant extemporaneous 
reply, and the attack for the moment failed. But now, night 
after night, Vergniaud and his colleagues found themselves 
obliged to change their abode, to avoid assassination, a price 
being even put upon their heads. Still with unfaltering courage 
they continued their resistance to the dominant faction, till on 
the 2nd of J une 1 793 things came to a head. The Convention was 
surrounded with an armed mob, who clamoured for the twenty- 
two.” In the mid.st of this it was forced to continue its delibera- 
tions. The decree of accusation was voted, and the Girondists 
were proscribed. 

Vergniaud was offered a safe retreat. He accepted it only for 
a day, and then returned to his own dwelling. He was kept 
under surveillance there for nearly a month, and in the early 
days of July was imprisoned in La Force. He carried poison 
with him, but never used it. His tender affection for his relatives 
abundantly appears from his correspondence, along with his pro- 
found attachment to the great ideas of the Revolution and his 
noble love of country. On one of the walls of the Carmelite 
convent to which for a short time the prisoners were removed 
Vergniaud wrote in letters of blood : ” Potius mori quam foedari.” 
Early in October the Convention brought forward its indictment 
of the twenty-two Girondists, lliey were sent-for trial to the 
Revolutionary tribunal, before which they appeared on the 27th 
of October. The procedure was a travesty of justice. Early on 
the morning of the 31st of October 1793 the Girondists were 
conveyed to the scaffold, singing on the way the Marseillaise 
and keeping up the strain tiU one by one they were guillotined. 
Vergniaud wasexecuted last. He died unconfessed, a philosopher 
and a patriot. 

See Gay de Vernon, Verf^niatid (Limoxes, 1658) ; and L. de 
Verditee, BiogitaphiU de Vergniaud (Paris, 1866). (T. S.) 

VERHABREM, AimE (1855- ), Belgian poet, was bom 

at Saint-Amand, near Antwerp, on the 21st of May 1855. He 
w^ sent to sdiool at Ghent, where he formed a friendship 
with Georges Rodenbach. He studied at the university of 


Louvain, and there started a journal, La Semaine^ which he 
edited in conjunction with the operatic singer Van Dyck. La 
Semaine was suppressed by the authorities, as was its successor, 
Le Type, in which Verhaeren had as fellow-workers Max Waller, 
Iwan Gilkin and Albert Giraucl. In 1881 he was admitted to 
the bar at Brussels, but he soon devoted his whole energies 
to literature, and especially to the organs of “ young Belgium,” 
La Jeune Belgique and VArt moderne, making himself especially 
the champion of the impressionist painters, Verhaeren learnt 
his art of poetry from the great Flemish artists, and in his early 
robust works, Les Flamandes (1883) and Les Moines (1886), 
he displays similar qualities of strength, sometimes degenerating 
into violence. A pericKl of physical weal<ness followed, trans- 
lated into terms of poetry in three volumes of verse, Les Soirs 
(1887), Les Debacles (r8S8) and Les Flambeaux noirs (1889). 
Au bord de la route (1890) and Les Apparus dans mes chemins 
(1891) followed. Verhaeren then passed from applying his 
pictorial method to psychological studies to the task of indi- 
vidualizing the towns, villages and fields of his native country, 
the first outcome being his Campagnes hallucinies (1893). 
Villages illusoires he describes the tragedy of the fields and 
farms deserted by the people in their race to the towns, and in 
Les V Hies tentaculai res (1895) the great industrial centres devour- 
ing the surrounding country. Later volumes of poems are Les 
H cures claires (1896), l^s Visages de la me (1899), Les Petiies 
Legendes (1900), Les Forces hmultueuses (1901); Les Tendresses 
premieres (1904). In 1898 he wrote a lyric drama Les Aubes, 
in 1900 a four-act piece Lc CLoUrc, represented both in Brussels 
and Paris, and in 1901 a historical drama Philippe IL 

The poems of fimile VcrhacTc'n were translated into English by 
Alma strettcl (i8(>y) ; and Les Aubes by Mr Arthur Symons (tSoS). 
A long list of articles dealing with verhaeren is to be found in 
Podies d*Auj()urd*hui (1000) of A. van Hover and Paul L6autaud. 

VERKHNE-UDINSK, a town of Asiatic Russia, in East Siberia, 
province of Transbaikalia, on the right bank of the Uda, at its 
confluence with the Selenga, T02 m. by rail E. of I..^ Baikal, 
to which steamers ply. Pop. (1883^ 4130 ; (1897) 8002. It 
was founded as a small fort in 1668, and is a centre for the 
overland tnide in tea with China, and an emporium both for 
grain and animal products, (?xported, and for metals, machinery 
and manufactured goods, imported. Its yearly fair is of great 
importance. 

VERLAINE^ PAUL (1844-1896), French lyric poet, was born 
at Metz on the 30th of March 1844. He was the son of one 
of Napoleon's soldiers, who had become a captain of engineers. 
Paul Verlaine was educated in Paris, and became clerk in an 
insurance company. He was a member of the Parnas.sian 
circle, with Catulle Mendds, Sully Prudhomme, Francois Coppcc 
and the rest. His first volume of poems, the Poimes saturniens 
(1866), was written under Parnassian influences, from which 
the Fetes galantes (1869), as of a Watteau of poetry, began a 
delicate escape ; and in La Bonne Chanson (1870) the defection 
was still more marked. He married in 1870 Mile. Mautet. 
During the Commune he was involved with the authorities 
for having sheltered his friends, and was obliged to leave France. 
In r87i the strange young poet Jean Arthur Rimbaud came 
somewhat troublingly into his life, into which drink had already 
brought a lasting disturbance. With Rimbaud he wandered 
over France, Belgium, England, until a pistol-shot, fortunately 
ill-aimed, against his companion brought upon him two years 
of imprisonment at Mons. Solitude, confinement and thought 
converted a pagan into a Catholic, without, however, rooting 
out what was most human in the pagan ; and after many years' 
silence he published Sagesse (i88r), a collection of religious poems, 
which, for humble and passionate conviction, as well as originality 
of poetic beauty, must be ranked with the finest religious poems 
ever written. Romances sms paroles, composed during the 
intervals of wandering, appeared in 1874, and shows us Verlaine 
at his most perfect moment of artistic self-possession, before he 
has quite found what is deepest in himself. He rertumed to 
France in 1875. His wife had obtained a divorce from him, 
and Verlaine made another short stay in England, acting as a 
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teacher of French* After about two years’ absence Verlaine 
was again in France. He acted as teacher in more than one 
school and even tried farming. The death of his mother, to 
whom he was tenderly attached, dis::olved the ties that bound 
him to respectable ” society* During the rest of his life he 
lived in poverty, often in hospital, but always with the heed- 
less and unconquerable cheerfulness of a child. After a long 
obscurity, famous only in the Latin Quarter, among the caf^s 
where he spent so much of his days and nights, he enjoyed at 
last a European celebrity. In 1894 he paid another visit to 
England, this time as a distinguished poet, and lectured at 
London and Oxford. He died in Paris on the 8th of January 
1896. His eighteen volumes of verse (among which may be 
further mentioned Jodis et naguere, 1884 ; Amour ^ 1888 ; 
Parallelemeni, 1889; Bonheur, 1891) vary greatly in quality 
as in substance ; they arc all the sincere expression, almost 
the instantaneous notation, of himself, of his varying moods, 
sensual passion, the passion of the mystic, the delight of the 
sensitive artist in the fine shades of sensation* He brought 
into French verse a note of lyrical song, a delicacy in the evoca- 
tion of sound and colour, which has seemed almost to create 
poetry over again, as it provides a language out of which 
rhetoric has been cleansed and a rhythm into which a new music 
has come with a new simplicity. (A. Sy.) 

His (Euvres computes (3 vols.) were published in x899» &c. ; 
CEuvres posthumes (1903). See also Paul Verlaine, $a vie, son ccuvrv, 
by E. Lepelletier (i«>o7) ; monographs by M. Dullaert (Ghent, 

C. Morice (1888) ; also Anatole France, La Vie liUdraire (3rd series, 
1891) ; J. Lemaltre, Nos contemporains (1889), vol. iv. ; E. Delille, 
“ The Poet Verlaine," in the Fortnightly Review (March 1891) ; 
A. Symons, in the National Review (June 1892) ; V. U'hompson, 
French Portraits (Boston, U.S.A., 1900) ; and the poet's own 
Confessions (1895) and his PoHes maudits (1888). A bibliography 
of Verlaine with an account of the existing portraits of him is in- 
cluded in the Pontes d' Aujourd'hui (nth ed.. 1905) of MM. A. van 
Hever and P. L^autaud. The Vie by Lepcllcticr has been trans- 
lated into English by £. M. Lang (1909). 

VERLAT, MICHEL MARIE CHARLES (1824-1890), Belgian 
painter, was born at Antwerp on the 25th of November 1824. 
He was a pupil of Nicaise de Keyser, and studied at tlic Antwerp 
Academy. In 1842 appeared his first important picture, 
“ Pippin the Short Killing a Lion.” About 1849 he went to 
Paris, where he w'orked under Ary Scheffer. In 1855 he won 
a gold medal at the Exposition Universellc at Paris with his 

Tiger Attacking a Herd of Buffaloes/' and in 1858 exhibited 
“ Lc Coup de collier ” (now in the Antwerp Gallery) at the Paris 
Salon. In 1866 he was appointed director of the Academy 
at Weimar, where he painted some fine portraits, notably those 
of the grand-duchess of Saxony and of the musician Liszt. 
Soon after his return to Antwerp in 1875 he visited Palestine, 
and brought back a large number of interesting pictures, 
including “ Vox Populi ” (Antwerp Gallery), “ The Tomb of 
Jesus,” and “ The Flight into Egypt.” In 1885 he was appointed 
director of the Antwerp Academy. Other important works 
by Verlat are the panoramas of the battle of Waterloo and 
the treaty of San Stefano, “ Christ between the Two Thieves,” 
“ Defending the Flock ” (Antwerp Gallery), “ Oxen Plough- 
ing in Palestine ” (Antwerp Gallery), “ Godfrey of Bouillon at 
the Siege of Jerusalem ” (Brussels Gallery), and “ Sheep-Dog 
Defending the block ” (Brussels Gallery). He executed a series 
of original etchings, and published in 1879 a lM)ok on the Antwerp 
Academy. He died at Antwerp on the 23rd of October 1890. 

VERMANDOIS, a French countship composed originally of 
the two burgraviates (chatellenies) of St Quentin (Aisne) and 
P6ronne (Somme). Herbert I., the earliest of its hereditary 
(Mounts, was descended in direct male line from the emperor 
Charlemagne, and was killed in 902 by an assassin in the pay 
of Baldwin IL, count of Flanders. His son, Herbert II. (902- 
943), a man absolutely devoid of scruples, considerably in- 
creased the territorial power of the house of Vermandois, and 
kept the lawful king of France, the unlucky Charles the Simple, 
prisoner for six years. His successors, Albert I., Herbert IIL, 
Albert IL, Otto and Herbert IV., were unimportant. In 
107; the last male of the first house of Vermandois, Herbert IV., 


received the countship of Valois in right of his wife. He died 
soon afterwards, leaving his inheritance to his daughter Adela, 
whose first husband was Hugh the Great, the brother of king 
Philip L Hugh was one of the leaders of the first crusade, 
and died in 1102 at Tarsus in Cilicia. The eldest son of Hugh 
and Adela was count Raoul (Rudolph) 1 . {c. 1120-1152), who 
married Alix of Guyenne, sister of the queen, Eleanor, and had 
by her three children ; Raoul (Rudolph) II., the Leper (count 
from 1152-67); Isabelle, who possessed from 1167 to 1183 
the countships of Vermandois, Valois and Amiens conjointly 
with her husband, Philip of Alsace, count of Flanders ; and 
Eleanor. By the terms of a treaty concluded in 1185 with 
the king, Philip Augustus, the count of Flanders kept the 
countship of Vermandois until his death, in 1191. At this date 
a new arrangement gave Eleanor (d. 1213) a life interest in 
the eastern part of Vermandois, together with the title of 
countess of St Quentin, and the kmg entered immediately into 
possession of P6ronnc and its dependencies. 

See i^selme, Histoire gdnialogique de la maison royale de France 
(1726), i. 48-51 and 5.J1-34; Colliette, Mdmoires pour Vhistoire du 
Vermandois (1771-72). (A. Lo.) 

VERMICELLI (plural of Ital. vermicello, little worm, Lat. 
vermicellus, diminutive of vermis, worm), the name of a kind 
of paste, made x)f the granular meal of certain hard wheals, 
and used as a food. It is made into worm-like threads, whence 
its name, and differs from macaroni only in being made solid 
and not in hollow iube.s. “ Spaghetti ” (dim* of spago, a small 
cord) is a larger kind of vermicelli. In Italy these various 
pastes form a staple article of food. In other countries “ ver- 
micelli ” is used in soups and puddings, &c. 

VERMIGLI, PIETRO MARTIRE, generally known as Petek 
Martyr (1500-1562), bom at Florence on the 8th of May 1500, 
was son of Stefano Vermigli, a follower of Savonarola, by his 
first wife, Maria Fumantina. He owed his Christian names to 
a vow which hi.s father, actuated by the death of several children 
in infancy, had made to dedicate any that survived to the 
Dominicjin saint, Peter Martyr, who lived in the 13th century. 
Educated in the Augustinian cloister at Fiesole, he was trans- 
ferred in 1519 to the convent of Si John of Verdara near Padua, 
where he graduated D.D. about 1527 and made the acquaint- 
ance of the future Cardinal Pole. From that year onwards 
he w’as employed as a public preacher at Brescia, Pisa, Venice 
and Rome ; and in his intervals of leisure he mastered Greek 
and Hebrew. In 1530 he was elected abbot of the Augustinian 
monastery at Spolcto, and in 1533 prior of the convent of St 
Peter ad Aram at Naples. About this time he read Bucer’s 
commentaries on the Gospels and the Psalms and also Zwingli’s 
De vera et falsa religione ; and his Biblical studies began to 
affect his views. He was accused of erroneous doctrine, and 
the Spanish viceroy of Naples prohibited his preaching. The 
prohibition was removed on appeal to Rome, but in 1541 
Vermigli was transferred to I-ucca, where he again fell under 
suspicion. Summoned to appear before a chapter of his order 
at Genoa, he fled in 1542 lo Pisa and thence to another Italian 
reformer, Bernardino Ochino, at Florence. Ochino escaped to 
Geneva, and Vermigli to Zurich, thence to Basel, and finally 
to Strassburg, where, with Bucer’s support, he was appointed 
professor of theology and married his first wife, Catherine 
Dammartin of Metz. 

Vermigli and Ochino were both invited to England by 
Cranmer in 1547, and given a pension of forty marks by the 
government. In 1548 Vermigli was appointed regius professor 
of divinity at Oxford, in succession to the notorious Dr Richard 
Smith, and was incorporated D.D. In 1549 he took part in 
a great di*sputation on the Eucharist. He had abandoned 
Luther’s doctrine of consubstantiation and adopted the doctrine 
of a Real Presence conditioned by the faith of the recipient. 
This was similar to the view now held by Cranmer and Ridley, 
but it is difficult to prove that Vermigli had any great influence 
in the modifications of the Book of Common Prayer made in 
1552. He was consulted on the question, but his recommenda- 
tions seem hardly distinguishable from those of Bucer, the 
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efiect of which is itself disputable. He was also appointed one 
of the commissioners for the reform of the canon law. 

On Mary’s accession Vermigli was permitted to return to 
Strassburg^ where, after some opposition raised on the ground 
that he had abandoned Lutheran doctrine, he was reappointed 
professor of theology. He befriended a number of English 
exiles, but had himself in 1556 to accept an offer of the chair 
of Hebrew at Zurich owing to his increased alienation from 
Lutheranism. He was invited to Geneva in 1557, and to 
England again in 1561, but declined both invitations, main- 
taining, however, a constant correspondence with Jewel and 
other English prelates and reformers until his death at Zurich on 
the I2th of November 1562. His first wife, who died at Oxford 
on the isthof February 1553, was disinterred in 1557 and tried 
for heresy ; legal evidence was not forthcoming because witnesses 
had not understood her tongue ; and instead of the corpse 
being burnt, it was merely cast on a dunghill in the stable of 
the dean of Christ Church. The remains were identified after 
Elizabeth’s accession, mingled with the supposed relics of St 
Frideswidc to prevent future desecration, and reburied in the 
cathedral. Vermigli’s second wife, Caterina Merenda, whom 
he married at Zurich, survived him, marrying a merchant of 
Locarno. 

Vermigli published over a score of theological works, chiefly 
Biblical commentaries and treatises on the Eucharist. His 
learning was greater than his originality, and he was one of 
the least heterodox of the Italian divines who rejected Roman 
Catholicism. His views approximated most nearly to those of 
Martin Bucer. 

Josias Simler's Orah'o, published in 1563 and translated into Knglisli 
in 1 583, is the basis of subsequent accounts of Vermigli. The best 
lives are by F, C. Sclilosscr (1809) and C. Schmidt (1858). See also 
Parker Soc. Publ, (General Index), especially the Zurich Letters ; 
Strype’s Works; Foxe’s Ac^s and Monuments \ Burnet's Hist,, ed. 
Pocock ; Dixon's History ; and Diet, of Nat, Biogr, Iviii. 253-25(>. 

(A. F. P.) 

VERMILIONt a scarlet pigment composed of mercuric sulphide^ 
HgS. It may be obtained direct from pure and bright coloured 
portions of the native ore cinnabar, or, artificially, by subliming 
a mixture of mercury and sulphur. The prcduct is ground and 
levigated ; and when dry it is ready for use. It is also prepared 
by digesting precipitated mercuric sulphide with an alkaline 
sulphide for some hours ; it is said that Chinese vermilion owes 
its superiority to being made in this way. In addition to its 
brilliance, vermilion is a pigment of great intensity and dura- 
bility, remaining unaffected by acid fumes. Being costly, it is 
much subject to adulteration ; but the fraudulent additions 
may easily be detected by volatilization, which in the case of 
pure vermilion leaves no residue. See Pigments and Mercury. 

VERMIN (Fr. vermine, formed as if from Lat. verminus, 
vermis f a worm), the collective name applied to various cla.sses 
of objectionable, harmful or destructive animals. To game- 
keepers and those interested in the preservation of game, all 
animals such as the pole-cat, weasel, stoat, hawks, owls, &c., 
which destroy the eggs or young of preserved birds, are classed 
as “ vermin,” and the same term includes rats, mice, &c. It is 
also the collective name given to all those disgusting and objec- 
tionable insects that infest human beings, houses, &c., when 
allowed to be in a filthy and unsanitary condition, such as bugs, 
fleas, lice, &c. 

VERMONT^ a North Atlantic state of the United States of 
America and one of the New England group, lying between 
latitude 42® 44' and 45® o’ 43” N., and between longitudes 
3® 35' and s® 29’ E. from Wa.shington. It is bounded N. by the 
Canadian province of Quebec, E. by the Connecticut river, which 
separates it from New Hampshire, S. by Massachusetts, and W. 
by New York and Lake Champlain, which separates it in part 
from New York. Its total area is 9564 sq. m., and of this 
440 sq. m. is water surface. 

Surface . — Vermont is a portion of the plateau-likc New England 
upland, broken by mountain ranges, individual mountains and 
high hilU, rising above the general upland surface, and by deep 
narrow valleys, cut below that surface. The mean elevation of the 


1025 

state al>ovc the sea is about 1000 ft. Extremes range from 106 ft. 
at Maquam on the N.E. shore of Lake Champlain (96 ft.) to 4364 ft. 
at the summit of Mount Mansfield, about 25 m. E. of that lake. 
The must prominent feature of the surface is the Green Mountains, 
which extend nearly N. and S. through the state a little W. of the 
middle. From the Massachusetts border N. for two- thirds the 
length of the state the range is only slightly broken, but farther N. 
it is cut deep by the valleys of tlie Winooski and Lamoille rivers. 
The crest line is generally more than 2000 ft. liigh, considerable 
areas are above 2500 ft., and the following summits exceed 4000 ft. 3 
Mount Mansheld, 43(14 ft. ; Killington Peak, 4241 ft. ; CamoTs 
Hump, 4088 ft, ; Mount Lincoln, 4078 ft. ; and Jay Peak, 4018 ft. 
West of the Green Mountains the Taconic Mountains form a nearly 
parallel (but distinct) range, extending from New York and Massa- 
chusetts N. nearly to the centre of Vermont ; and a series of broken 

S Bliits, known as the Red Sandrock Mountains, extend farther N. 

ong the shore of Lake Champlain. The laconic Mountains rise 
in very irregular masses to 1500-2000 ft., and roach their maximum 
elevation in Mount Equinox at 38 1() ft. 'J’he Red Sandrock Moun- 
tains are similar to one another in form and structure, generally 
rounded on the N and E., but with some rugged escarpments facing 
the lake ; their highest point is Snake Mountain (1271 ft.) in 
Addi.son county. There are no mountain ranges in the state K. of 
the Green Mountains, but distributed along the entire E. border are 
a number of tall and oval or conical sha}>ed masses known as the 
Granitic Mountains, and between tliese and the Green Mountains 
the countr\' i.s largely occupied by high hills and detiply carved 
valh'ys. Mount Ascutney, one of the Granitic Mountains, rises 
abruptly from the floor of the Connecticut Valley to a height of 
3320 ft. The least broken section of Vermont is on the somewhat 
gentle slope of the Grtien Mountains in the N.W. and on Grand 
Isle, North Hero Island, and Isle I.,a MotU^ in Lake Champlain. 
The forms of Vermont's mountains, even to the highest .summits, 
were to a great extent rounded by glaciation, but as the rocks vary 
much in texture and are often steeply inclined, stream erosion has 
cut valleys deep and narrow, often mere gorges. 

Where the Green Mountain range is unbroken, in the S. two-thirds 
of the state, it forms a water-parting between the streams which 
flow W. or N.W. into Lake Champlain or the Hudson river and those 
flowing S.E. into the Connecticut river; but farther N. the line 
separating the Hud.son-Champlain basin from the (k)nnecticut 
IXLsin runs among the Granitic Mountains ; and extending 25 m. S. 
from the Canadian border is a small area that is drained N. into Lake 
Memphremagog, the waters of which, like those of Lake Champlain, 
are tributary to the St Lawrence river. North of Massachusetts 
the Connecticut river is wholly within New Hampshire — Vermont's 
eastern boundary is low-water mark on the W, bank of the Connecti- 
cut river, The largest and only navigable rivers of Vermont are 
among those flowing into Lake Champlain : the Mi.ssis()uoi, the 
Lamoille, the Winooski and Otter Crecsk. The Batten Kill is the 
principal river flowing into the Hudson. 'I'he Deerfield, West, 
williams, White^ l^lssumpsic and Nulhegan rivers are the lar^st 
of the many streams which are tributaiy to the Connecticut. The 
Black, Barton and Clyde rivers flow into Lake Memphremagog. 
Vermont's rivers are generally swift, and in many places they are 
made very picturesque by their clear and sparkling waters, rapids, 
falls, gorges and wooded banks. 

I.ake Champlain, which lies beautifully in the valley between the 
Green and Adirondack mountains, belongs mostly to Vermont. The 
state has a shore line upon it ot 150 m. or more, and in its N. portion 
are numerous islands which are attractive resorts during the summer 
sca.son. On the N. border of the state is Lake Memphremagog 
with islands, a rugged prominence known as Owl's Heaa on its W. 
border, Jay Peak, farther back, and a beautiful farming country to 
the eastward. There are also a large number of small lakes and 
ponds lying wholly within the state. Of these Lake Bomoseen in 
Rutland county and Willoughby Lake in Orleans county are the 
largest. Willoughby Lake is about 6 m. long by i-i J m. wide, and 
its situation between two rugged mountains make.s a scene of 
great natural Ixiauty, All the lakes of the state were formed by 
glaciation. 

Fauna . — The most common wild animals are deer, rabbits, 
squirrels, raccoons, skunks, woodchucks and muskrats. There 
are some porcupine-s, red foxes, minks and martens, but the 
moostJ, wolf and lynx are practically extinct. The ruffed grouse 
(or ** partridge ") is the most common of game birds, but woodcock, 
ducks and geese are quite common. Prominent among a great 
variety of song-birds and insectivorous birds are the robin, blue bird, 
cal bird, sparrows, meadow-lark, bobolink, thrushes, chickadee, 
wrens, brown thrasher, gold finch, cedar wax- wing, flycatchers, 
nuthatches, flicker (golden-winged woodpecker), downy and hairy 
woodpeckers, rose-breasted grosbeak, Baltimore oriole, barn- 
swallow, chimney swift, purple martin, purple finch (linnet), vireos 
and several species of warblers. Birds of prey comprise several 
species of hawks and owls, and a few eagles. A few sturgeon are 
taken in Lake Champlain. The lakes, ponds and streams afford 
some of the best trout fishing in the country, and many of them also 
abound in pickerel, pike, perch, black bass and land-locked salmon. 
There is a state fish and game commissioner, and the state has a fish 
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hatchery at Roxbiiry and a forest and game iarm at Sharon. There 
are federal hatcheries at Swanton (for pike perch and yellow perch) 
and at Holden (for trout). 

Ftora.— Vermont {vert mont), the Green Mountain State, was so 
named from the evergreen forests of its mountains, whose principal 
trees are spruce and fir on the upper slopes and white pine and 
hemlock on the lower. Among deciduous trees the state is noted 
for its sugar maples ; birch and beech are common on the hillSy and 
oaks, elm, hickory, ash, poplar, basswood, willow, chestnut and 
butternut on the less elevated areas. Among indigenous fruit- 
bearing trees, shrubs, vines and plants are the plum, cherry, grape, 
blackberry, raspberry, cranberry and strawberry. A few of the 
medicinal plants are ginseng, pleurisy root, snake root, blood root, 
blue flag and marshmallow. Orchids are very prominent among 
a great variety of flowering plants. Along the shore of Lake 
Champlain arc a few species of maritime plants that remain from file 
time when portions of western Vermont were covered by the sea, 
and on the upper slopes of some of the higher mountains are a few 
Alpine species ; these, however, are much less numerous on the 
CJreen Mountains of Vermont than on the White Mountains of New 
Hampshire. The state's lumtier trade was important until 1890, 
when the white pine was nearly exhausted, although there were 
still spruce and hemlock. 

Climate, — The sta te usually has long and severe winters and cool 
summers, but sudden changes of temperature are common at all 
seasons. The mean temperature for January, the coldest month, 
is only 17® F. ; for the three winter months it is 19® F., and for the 
five months from November to March inclusive it is 24-3® F. For 
July, the warmest month, the mean temperature is 68® F. ; for the 
entire year it is 43® F. Extremes of teinj)eraturc have ranged from 
- 36® F. at Woodstock, Windsor county, in February 1896 to 97® F. 
at Cornwall, Addison county, in June 1901. The eastern section 
of the state is colder than the western, and the central or most 
mountainous section is still colder ; for example, the mean annual 
lemperature of Burlington, on Lake Champlain, is 46® F., while that 
of Saint Johnsbury, a little farther S. and near the E. border, is only 
42® F., and that of Northfield, still farther S. but in the middle section, 
is only 41® F. The mean annual precipitation for the entire state 
is about 38*1) in. ; more rain falls in summer than in any other 
season, arid more falls in the southern section than in the northern. 
Tlie average annual fall of snow throughout the state is about 90'in., 
but at Jacksonville near the S. border it often exceeds 1 10 in. More 
snow falls in February than in any other month. In the Connecti- 
cut and Hudson-Cliamplain valleys the winds blow mostly from 
either the N. or the S., but in several of the smaller valleys the pre- 
vailing winds are from the N.W. 

Soil. — The soil is for the most part glacial drift, composed of 
clay, sand and gravel, and varying greatly in depth. On the higher 
elevations it is generally stony and sterile, but in the valleys and on 
many of the lower hills, where it consists largely of clay and sand, it 
is quite productive. The best soils are in the west section, where 
limestone clays or shell marls arc common. 

Vermont was heavily forested with white pine, spruce 
and hemlock, and, in the southern part of the state and along the 
shore of Lake Champlain, with some hard woods. The white pine 
had been much cut off by 1890 and it is no longer commercially irn- 
])ortanl. The woodland area of the state in 1900 was estimated to lx* 
3900 sq. m., about 43 % of the land area of the state. 

Fisheries. — Lake Champlain furnishes the only commercial 
ffshing grounds in Vermont, with the exceptions of small catches of 
white fish in Lake Bomoscen, Lake St Catnerine in Rutland county 
and Lake Memphremagog. The total catch in 1895 was 208,139 
valued at 17(60, and in T902 was 528,682 lb, valued at 137,669. 
The capital invested in fisheries in 1902 was S9417, and the miiniber 
of men employed, 145. The most valuable fish taken was wall- 
eyed pike, and the catch of this fish and of pickerel from Lake 
Champlain in 1902 exceeded in value that from any other body of 
fresh water in the United States excepting Lake Huron and Lake 
Erie. Tlie wall-eyed pike taken in 1902 were valued at 816,915 
(210,936 lb); white fish, $5777 (80,191 lb); pickerel, $4144 
(51,711 lb); yellow perch, $2575 (43,917 tl)) ; sturgeon, 82051 
(15,590 lb), and suckers, 81854 (37,375 lb) ; other varieties taken in 
smaller quantities included smelt, sun-fish and eels. 

Agriculture. — Vermont is largely an agricultural state: in 1900, 
out of a total of 134,93.1 persons engaged in gainful occupations, 
49,820 were engaged in agriculture, 36,(80 in manufacturing and 
tncdhanical pursuits, 23,628 in domestic and personal service. 
18,889 in trade and transportation, and 7010 in professional 
•service ; and of a total land area of 9124 sq. m., 7382 sq. m. 
(4,724,400 acres) were included in farms. The percentage of 
improved farm land, as in Maine, New York and Pennsylvania, 
increa.sed from 18 50 until 1890 and decreased after 1890 ; and in 1900 
out of a totall acreage of 4,724,400 acres only 2,126,624 acres (45 %) 
were improved. Of the 33,104 farms in the state in 1900, 25,982 
were fanned by their owners, 1373 by part owners, 314 by owners 
and tenants, 2424 by cash tenants, 2396 by share tenants, and 
615 liy managers ; 637 farms had more than 500 acres, 3431 wer 
between 260 and 500 acres, 5512 between 175 and 260 acres, 10,215 
between 100 and T75 acres, 0513 between 50 and 100 acres, 3511 


between 20 and 50 acres, and 3285 less than 20 acres ; and dairy 
produce was the principal source of income of more than onc-half 
of these (16,700), live stock the principal source of income of 7323 
farms, and hay and ^in of 2519 farms. The general sterility of 
the soil except along rivers and the bases of hills has made intensive 
cultivation always necessary, and the competition of new and rich 
western farm lands has made the agriculture of Vermont develop 
further toward specialisation in dairying and raising live stock. 
In 1910 there were 495,000 neat cattle (285,000 milch cows), 94,000 
horses (average value, 8106), 229,000 sheep and 95,000 swine. The 
horses of Vermont have been famous in the development of American 
racing stocks ; the Morgan stock is best known, and other famous 
Vermont strains are Messenger and Black Hawk. Hay and forage 
are the most important crops, and Vermont grasses for grazing 
have Ixjen favourably known since the close of the 18th century. 
iJn 1909 on 879.000 acres a crop of hay (excluding forage) was raised 
valued at 816,155,000. The cereals are relatively unimportant. 
The largest cereal crop is oats, of which, in 1909, 2,608,000 bushels 
(valued at 81,304,000) were produced on 81,000 acres. 

Mines and Quarries. — The principal mineral resource of Vermont 
is its building and monumental stone, including marble and granite 
and a small amount of limestone. The value of the total amount 
of stone produced in 1908 in Vermont was $7,152,624. Vermont 
marble is the best and most plentiful in the United States. It has 
been quarried since 1785 ; marble monuments were first manu- 
factured about 1808 ; and at South Dorset in 1818 marble seems 
first to have been sawed in blocks, the earlier method having been 
chiselling. It is found generally throughout the western part of 
the state. The principal supply is in West Rutland, Proctor and 
Pittsford ; this, the “ Rutland marble," is a duller, less lustrous 
white, and of a greater- durability than the Carrara marble, and is 
used largely for monuments and statuary. There are other large 
quarries at Dorset and East Dorset, Bennington county ; the finest 
marbles from this region arc the white, sliglitly marked with pale 
brown and with greenish lines ; they arc commonly used for build- 
ing, the Harvard Medical School and the office of tlie U.S, Senate 
being exiimples. At Rutland, Proctor .and Donset many darker 
shades are found, including “ moss vein," olive green and various 
shades of blue, green, yellow and pink, which are used for ornamcn tal 
purposes. Therei are important quarries in Franklin county (at 
Swanton). the stone being a dark Chazy limestone, in whicli pink 
and red ("jasper," " lyonnaise " and "royal red ") marbles of 
Cambrian age are found. .At Monkton, Addison county, there is a 
quarry from which other red marbles are taken ; and at iioxUury, 
Washington county, a fine serpentine, called "green marble," 
or verde antic]ue, is (juarried. On Isle La Motte, Grand Isle county, 
there are marble quarries, the cliaracteristic colours of the marble 
being " Fisk black" and "Fisk grey." The output of marble in 
1908 was valued at $4,679,960 (out of a total of $7,733,920 for the 
entire production of marble in the United States). Only less 
important and only less early to established in Vermont was the 
quarrying of granite, which began in 18x2, but which has been 
developed chiefly .since 1880, largely by means of the building of 
" granite railroads " which connect each quarry with a main railway 
line — a means of transportation as im])ortant as the logging rail- 
ways of the western states and of Canada. The largest granite 
quarries are near Barre, Washington county, a city which owes its 
importance to the quarries. The Barre granites, like those of 
Woodbury and Calais (also in Washington county) and part of those 
of South Rycgatc, Kirby and New'ark (Caledonia county), are Of 
the biotite type ; they are grey, except the stone from Wowark, 
which is pinkish. Of the qnartz-monzonitc type are the whitish 

? ;ranites of Bethel and Rochester (Windsor county) and Randolph 
Orange county), the liglit grey of Dummerston ( windham county), 
and the darker greys of Cabot fWashington county), Derby (Orleans 
county), Hardwick and Groton (Caledonia county) and Topsham 
•(Orange county). The olive green syenite found on Mount Ancut- 
ncy, near the Connecticut .river, in Windsor county, is a hornblende- 
augite. Other important granite quarries are near Williarastown, 
Dummerston, Berlin and Woodbury. The total value of the 
output of granite in the state in 1908 was 82.451.933* In 1908 
the output of limestone was valued at 820,731 ; there are limestone 
quarries in Washington and Orange counties and on Isle La Motte, 
Slate-quarrying and cutting is carried on in the south-western part 
of the state, in Rutland county ; there are importaift quarries at 
Fair Haven, Poultney, Castleton, Wells and Pawlet. In Washing- 
ton county (there are quarries near Northfield. The industry began 
about 1840, though one quarry had been opened as early as 1805. 
There arc two green varieties, called in the trade " sea-green " and 
" unfading green," tlie former being used for a cheap roofing 
slate; and there are purjilish varieties. In 1908 the value of slate 
produced was 81, 710,491 (out of a total production for the United 
States of 86,316,817). 

Manufactures. — The first important industry of the state was 
" rafting " lumber from Vermont through Lake Champlain and the 
Richelieu and St Lawrence rivers to Quebec. Burlington became 
a great lumber maxket for a trade moving in the direction of Boston 
after the Richelieu river was blacked to navigation and railway 
transportation began, and in 1882 Burlington was the third lumber 
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centre in the United States. Mountain streams furnish important 
water-power, and the typical factory of Vermont has long been 
a sawmill lun by a water-wheel. The value of sawmill products 
in 1905 was $5,888,441, and of planing-mill products S3.o8o,!t7. 
Closely connected with the manufacture of lumber is the making of 
paper and wood pulp, centralized at Bellows Falls, with water- 
power on the Connecticut river and with the raw materials near ; 
the product was valued in 1905 at $3,851,448, Dairy industries 
have rapidly increased in value*: in 1905 the value of butter and 
cheese was $6,416,434, more than any other single industry under 
the census classification. If a less arbitrary classification be followed 
the principal manufacturing industries would be stone manufacture 
and textiles. The first marble quarry was opened in Dorset in 1785 
and a second at Middlebury in 1805 ; and the first granite was 
quarried in 1812. Barre is the centre of the granite business, and 
the region about Rutland, especially Proctor, is the principal seat of 
the marble industry. The product of stone manufactures in 1905 
was $9,570,436. Vermont was almost the last of the New England 
states to develop textile manufactures, though the manufacture of 
woollen goods was begun in 1824. The greatest development was 
between 1900 and 1905 ; the total value of textiles in the former 
year was $5,407,217 (woollen goods. $2,572,646 ; hosiery and knit 
goods, $1,834,685 ; cotton goods, $999,886) and in the latter was 
$7,773,612 (woollen goods, $4,698,405; hosiery and knit goods, 
$1,988,685 ; and cotton goods, $1,086,522). Other important 
manufactures are : flour and grist mill products. foundry and machine- 
shop products, furniture, patent medicines and compounds, 
roofing materials, and scales and balances, manufactured especially 
at St Johnsbiiry. 

Transportation and Commtirce. — Railway transportation is supplied 
to Vermont by parallel lines cro.ssing diagonally every part of the 
state at about equal intervals and running in general in a N.W. and 
S.K. direction, and by lines running N. and S. respectively along the 
eastern and western borders of the state. The railway map of the 
state thus has roughly the appearance of a gridiron. The principal 
railways are : the linos operated by the Boston & Maine system, 
extending along the eastern border from Brattleboro through Bellows 
Falls, and St Johnsbury to the Canada boundary (V'ennont Valley, 
Sullivan county, and Connecticut <Sr Passumpsic Rivers railways), 
with a line, the St Johnsbury A: T.akc Champlain railway, extending 
across the northern part of the state from Lunenburg to Maguani 
Bay ; the Central Vermont railway (Cirand Trunk system) which 
crosses the state diagonally from S.lC, to N.K., connecting Burlington, 
Montpelier and St Albans and affording connexion to tlie north with 
Montreal and to the south over trackage shared with the Boston A 
Maine, with the New London Northern which is leased by this road, 
and the Rutland railway (New York Central system) extending 
along the western edge of the state and connecting Rutland with 
Burlington to the north and with Bellows Falls and Bennington to 
the south. These railways provide outlets for through freight and 
passenger traffic southward to Boston and New York, and to the 
north to St Johns and Montreal. 

The Houtlicrii part of the state wa.s curly opened to railways, 
the Sullivan County railway (operated by the Boston A Maine) 
liaving been opened in 1849 ; and in 1850 the state had 290 m. of 
railway ; in 1870, 614 m. ; in 1890. 991-42 m. ; and on the ist of 
January 1909, X093-43 m. Water communication is afforded by 
Lake Champlain to the south, for seven months of the year, by way of 
the Champlain canal, via Whitehall, New York, to Troy and the 
Hudson river and the Atlantic coast, and to the north by way of the 
•Richelieu river and the Chambly canal to the St I.awrence. Tlie 
commerce of the lake consists principally of coal, wood pulp and 
building material, besides genersu merchandise. The only river with 
traffic of commercial importance is Otter Crock, flowing northwards 
into the southern part of Lake Champlain and having a navigable 
length of 8 m. to Vergennes, with a depth to this point of 8 ft. at low 
water. The commerce on Lake Champlain is carried on chiefly 
through Burlington, the port of entry for the Vermont customs 
district. The tonnage of the commerce of this port amounted, accord- 
ing to the reports of the United States army engineers, to 107,421 tons 
in 1904 and to 249,174 Ions in 1908, of whicli in the latter year 
nearly 80 % was lumber. 

Population, — The population of Vermont in 1890 wa.s 332422 ; 
in 1900, 343,641 ; and in 1910, 355,956.^ Of the total population in 
1900, 298,077 were native whites, 44,747 were foreign-bom, 826 
were negroes and 39 were Chinese. Of the inhabitants bom in 
the United States, 19,974 were natives of New York, 9675 were 
natives of New Hampshire and 9111 were natives of Massachu- 
setts. Of the foreign-bom, 14,924 were French Canadians, 10,616 
were English Canadians and 7453 were Irish. Of the total popu- 
lation, 117,344 were of foreign parentage (Le, either one or both 

1 According to previous censuses, the population was as follows ; 
(1790) 85.425 ; (1800) 154.465; (i8to) 217.895; (t830) 235,981; 
(1830) 280,652; (X840) 291,948; (1850) 314,120; (1860)315,098; 
(1870) 330.551 ; (1880) 332,286. The increase between 1850 and 
1900 was remarkably small. 
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parents were foreign-born) and 27,226 were of French Canadian 
and 20,228 of Irish parentage, both on the father’s and on the 
niother’.s side. Of 147,223 communicants of all churches m 
1906, the largest number, 82,272, weie Roman (ktholics, 22,109 
were C'ongregationalists, 17,471 Methodist Episcopalians, 8450 
Baptists, 1501 Free Baptists and 5278 Protestant Episcopalians. 
The principal cities are Burlington, Rutland, Barre, Montpelier 
(the capital) and St Albans. 

Administration , — Vermont has been governed under the 
constitution of 1777, that of 1786 and that of 1793, with twenty- 
eight amendments, of which the first was adopted in 1828, the 
second to thirteenth in 1836, the fourteenth to twenty-third 
in 1850, the twenty-fourth, twenty-fifth and twenty-sixth in 
1870, and the twenty-seventh and twenty-eighth in 1883. The 
administrative officer.s of the state are a governor, a lieutenant- 
governor, a secretary of state, a state treasurer, and an auditor 
of accounts, elected by popular vote, and an inspector of finance, 
a commissioner of taxes, a superintendent of education, a fish 
and game commissioner, three railroad commissioners, and 
various boards and commissions, of whom .some are elected by 
the general assembly and some are appointed by the governor 
with the advice and consent of the senate. All elections and 
appointments are biennial. The governor has limited powers of 
appointment and pardon and a veto power which may be over- 
ridden by a majority vote in each house. 

The legislative rlepnrtTticnl consists of a senate of 30 menihcrs, 
apportioned among the! counties according to population, but with 
the proviso that each countv must have at least one senator, and 
a House of Representatives of 245 mexnl»ers, one from each township. 
Since 1 870 elections and l(‘gislati ve sessions have been biennial. The 
powers of the two houses are equal except that revenue measures 
must originate in the House of Representatives, 

The judiciary is composed of a supreme court of seven members, 
a court of chancery, a county court in each county, a ])robatc court 
in each probate flistrict, anti justices of the peace, The judges of the 
.supreme court are elected biennially by the gtmeral assembly, and 
all the other judicial officers are elected by the people. Sessions of 
the supreme court are held in each county once a year in addition to 
the general session which meets at some central place selected I>y 
the judges. The court of chancery is held by tiie judges of the 
supreme court, the county by a supreme court judge witli the aid of 
two associates elected by the people of the county. 

For the administration of local affairs the slate is divided into 
14 countias and 245 townships. There is no special board of com- 
missioners or .suiiervisors as in most of the oilier slates, the county 
authority being the assistant judges of the county court. The 
assistant judges, the sheriff and the stale's attorney are elected 
annually by popular vote. The county treasurer is elected by the 
assistant judges. The more iinportant township officials are a 
moderator, a board of selectmen, a clerk, a treasurer and a super- 
intendent of schools. Any community containing thirty or more 
houses may, with the approval of the selectmen of the town, receive 
a separate village organization. Their officials arc a clerk, five 
trustees, a collector of taxes and a treasurer. 

All citizens of the United States residing in Vermont are citizens 
of the .state. The right of suffrage is confined by the constitution 
to adult male citizens who have resided in the state for one year. 
Women have the right to vote in all elections relating to schools and 
scliool officers in cities, towns and graded school districts, and also 
the right to be elected to any local school position or to the office of 
township clerk. The original method of revising the constitution 
WMS adopted from Pennsylvania (see History), and it was retained 
long after Pennsylvania had abandoned it. Tliirtecn censors 
chosen scptennially were empowered to suggest amendments and to 
call a convention to pass upon them. The censors, being elected 
on a general ticket, were always more progressive than the con- 
vention, which was chosen on the principle of t?(jual township repre- 
sentation. In spite of the repeated recommendations of the censors, 
the convention refused to abolish the collegiate executive and the 
unicameral legislative system until 1836. I’ropositions to establish 
the judiciary on a more permanent teinure were also voted down 
in 1814, 1822, 1857 and 1870, and the state still elects its judges for 
two years' terms. On its own suggestion, ,thc council of censors was 
abolished in 1870 and the present method of amending the constitu- 
tion was adopted. Every tenth year, beginning in 1880, the senate 
is authorized to propose amendments, which proposals, if concurred 
in by the majority of the members of the House of Representatives, 
are published in the princijial newspapers of the state. If they are 
again approved by a majority of eacii house in the next general 
assembly, they are submitted finally to a direct popular vote, a 
•minority of the votes cast being decisive. 

Miscellai%$ous Laws . — A married woman may hold her separate 
property, carry on business, .sue and be sued the same as if she 
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were single, except that in conveying or mortgaging her real estate 
she must be joined by her husband. A widow has a dower 
interest in one- third of her husband's real estate unless barred by a 
jointure or an agreement, A widower is in any case entitled by 
courtesy to one- third of his wife’s real estate, and he may choose 
between his rights by courtesy and the provisions of his wife's will. 
Where there is no i.ssue and the deceaseci dies intestate the surviving 
spouse Is entitled to the whole estate, both real and personal, if it 
does not exceed $2000, and if it exceeds that sum tne survivor is 
entitled to $tooo and one-half of the remainder; if there are no 
kindred, the whole of the estate goes to the surviving spouse. The 
causes for a divorce arc adultery, sentence to confinement in the 
state prison for three years or more and actual confinement at the 
time of the suit, intolerable severity, wilful desertion for three con- 
secutive years or ab-sence for seven years without being heard from, 
or wanton and cruel refusal or neglect of the husband to provide a 
suitable maintenance for his wife. The plaintiff must have resided 
in the state for at least the year preceding the application, and if 
the cause accrued in somt^ other state or country before the parties 
lived together in Vermont and w'hile neither party lived there, the 
plaintiff must have been a resident at least for two years preceding 
the action. When a divorce is granted, the defendant is not per- 
mitted to marry other than the plaintiff for three years, unless the 
plaintiff dies. The homestead of a householder or head of a family 
to the value of $500 is, so long as it continue.s to be used as the home- 
stead, exempt from levy or attachment other than upon causes 
existing at the time it was acouired and lor taxes. If the owner 
is a married man, he cannot sell or mortgage it, except for the pur- 
chase money, unle.ss his wife joins him in the execution. 

Education , — The public-school system is under the supervision 
of a state superintendent of education, elected biennially by the 
general assembly, and local schools arc under union sup(Tihtendents 
and in a few cases under town superintendents. I'he district 
system was displaced in 1893 by a township system. 'Phe revenues 
for educational purjioHes arc dcrived mainly from a state tax of 8 % 
on the general list, from local taxes, and from the interest on tht* 
permanent school fund, which (including the money paid to Vermont 
by the United States government when a portion of the treasury 
surplus was distributed among the states in 1837) amounted in 
1908 to $1,120,218. The .schools are open to all children Ixstwcen 
the ages of 5 and 20. and attendance for twenty-six weeks in each 
year is made compulsory for those who arc Ixstwecn tlic ages of 8 
and 1 5. The average number of weeks in the ** legal schools ” 
(about 95 % of the public schools) was 32 weeks in 1907-1908. 
The chief institutions for hight?r in.struction are the university of 
Vermont and State Agricultural College (1800, a land-grant 

college at Burlington, Middlebury College (i8oo) at Middlcbur>', 
Norwich University (18x9) at Northfield, and the state normal 
schools at Randolph (1867), Johnson (1867) Castletoii (1868). 

Charitable and Penal Institutions,-- Th^ charitable and penal insti- 
tutions of the state are controlled by separate boards of directors, 
but all are subject to the general supervision of a board of visitors 
composed of the governor, lieutenant-governor and speaker of the 
House of Representatives, and a woman appointed by the governor. 
There are a state prison at Windsor (1808), a house of correction 
at Rutland (1878), an industrial school at Vergennes (1866), and 
hospitals for the insane at Brattleboro (1836) and Waterbury 
(1891). Biennial appropriations are made for the support of the 
deaf and dumb, the blind and imbecile children at vanous institu- 
tions in Massachusetts and Connecticut. 

Finance . — The chief sources of revenue for the state are a cor- 
poration tax, a collateral inheritance lax (190a) an<l a licence tax. 
There is no general property tax except a social levy of 8 % on the 
general list for school purposes and 5 % for the construction of roads. 
For the year ending on the 30th of June 1908 the total receipts were 
$1,822,390, the expenditures were $1,871,166. The state is prac- 
tically free from debt, the only obligation of this character being 
$i3,5.5<^o in 6 % bonds, payable in X910, which were issued in behalf 
of the' Agricultural College. The banking institutions are supervised 
by an inspector of finance, who reports annually to the general 
assembly. There were no banks in the state until 1806, when a 
.state bank (controlled by the state) was established which was 
finally clo.sed up in 1845, although as early as 1812 a law was 
passed to close it. The first private state bank was opened in 
1817; an act of 1831 provided for a safety fund guaranteeing bank 
circulations and derived from a 4} % tax on capital stock and a 
10 % tax on profits ; but this law was modified in 1842, the tax 
being removed from banks giving specie guarantees ; and a free 
banking act was passed in 1851. Owing to the liigh rate of taxation 
on deposits, a considerable part of the savings of the people is sent 
into other states. 

History . — Saniuel de Champlain, as governor of Quebec, 
entered what is now Vermont in July 1609 in an expedition 
against the Iroquois, and thu.s laid the basis for the French 
claim. In 1665 the French built a fort on Isle la Mottc. The 
first English settlement was probably made at Chimney Point, 
in Addison township, in 1690 by a party from Albany, The first 
permanent white settlement was established by Massachusetts at 


Fort Dummer (near the present Dummer, in the .south-eastern 
part of the present town of Brattleboro) in 1 7 24. Similar outposts 
were located during the next few years at Sartwell’s Fort and 
Bridgman\s Fort in the township of Vernon (Windham county) 
and at Fort Hill in the township of Putney (N. of Brattleboro, 
in Windham county). The territory in which these settlements 
had been made wa.s involved in the boundar)' dispute between 
Massachusetts and New Hampshire, which was settled in 1741 
by a decision of the king in council favourable to New Hamp- 
shire (g.v.). The extension of the southern boundary line 
l)y this decision due westward until it met His Majesty*s 
other governments gave rise, however, to a controversy 
with New York. New Hampshire claimed that her territory 
extended as far to the west as those of Massachusetts and 
Connecticut, whereas New York, under the charter of 1664, 
claimed eastward to the Connecticut River. New York pro- 
tested against the Bennington grant in 1749, but the question 
did not become serious until the chief obstacle to settlement was 
removed by the conquest of Canada in 1760-61. From 1761 to 
1763 Governor John Wentworth of New Hampshire issued 108 
grants, and settlements were established in Brattleboro, Putney, 
Westminster, Halifax, Marlborough, Wilmington, New Fane, 
Rockingham, Townshend, Vernon (Hinsdale) and Dummerston 
(all in Windham county, except Vernon, which is in Cheshire 
county). A privy county decree recognizing the claims of New 
York was issued on the 20th of July 1764, and the settlers were 
soon afterwards ordered to .surrender their patents and repurchase 
the land from the proper authorities at Albany. Under the 
leadership of Ethan Allen, Seth Warner and Remember Baker 
(1737-1775), they refused obedience and took up arms in defence 
of their rights. About the close of 1771 Colonel Allen organized 
a regular military force among the inhabitants of the district W. 
of the mountains, which came to be known as the Green Mountain 
Boys. The trouble was soon complicated b>' the conflict with 
the mother country. On the 13th of March 1775, a riot occurred 
at Westminster between the people of Cumberland county and 
the royal authorities, in which two of the people were killed. 
The Green Mountain Boys, with some help from Connecticut, 
captured Fort Ticonderoga on the 10th of May 1775, and took 
part in the Canadian expedition of 1775 under Montgomery 
and Schuyler. Within the state itself battles were fought at 
Hubbardton on the 7th of July and Bennington on the i6th 
of August 1777. The representatives of the towns assembled 
in convention at Dorset and Westminster in 1776 (Jan. 16-17, 
July 24-25, September 25-28, October 30), and on the 15th of 
January 1777 adopted a declaration of independence, assumed 
the name New Connecticut and appointed Dr Jonas Fay (1737- 
1818), Thomas Chittenden (1730-1797), Hemon Allen (1740- 
1788), Dr Reuben Jones and Jacob Bayley a committee to 
submit their proceedings to the Continental Congress. Tlie 
chief adviser of the committee in Philadelphia was Dr Thomas 
Young, a prominent physician, who had helped to draft the 
Pennsylvania constitution of 1776. Young advised them to call 
their state Vermont, and he also sent tlirough them a circular 
letter, dated the nth of April 1777, urging the people to adopt 
a state constitution on the Pennsylvania model. The advice 
was followed. A convention met at Windsor (July 2-8, 1777), 
and drafted a document which contained almost all of the 
important provisions of the constitution of Pennsylvania, such 
as a unicameral legislature, a plural executive and a council of 
censors, which was not abolished until 1870. One important 
variation, however, was a clause in the bill of rights providing for 
the abolition of slavery, Vermont being the first state in America 
to take such action. The first legislature of the state met at 
Windsor in March 1778, and voted to admit sixteen towns east of 
the Connecticut River which were dissatisfied with the rule of 
New Hampshire. As a result, New York and New Hampshire 
formed a secret agreement to divide the state between them- 
selves, the mountains to be the line of division. In this crisis 
the British government through General Sir Frederick Haldimand 
offered to recognize Vermont as a separate province and to give 
her \try liberal terms provided she would desert the other states. 
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Ethan Allen (q,v.) and some of the other leaders seemed inclined 
to accept these overtures, but for various reasons, the chief of 
which was the general success of the American cause, the scheme 
was soon abandoned. The difficulties with New Hampshire 
were adjusted in 1782, the west bank of the Connecticut being 
accepted as the final boundary, but New York refused to abandon 
her claims until 1700. In the meantime, Vermont continued as 
an independent state without any recognition from Congress 
until its admission into the union on the 4th of Mar(‘h 1791. 
rhe legislature wandered about from town to town until 1808, 
when the capital was permanently located at Montpelier. In 
presidential campaigns the state has been Federalist, 1792-1800 ; 
Democratic-Republican, 1804-1820 ; Adams-Republican, 1824- 
1828; Anti-Masonic. 1832; Whig, 1836-1852 ; and Republican 
since 1856. During the war of 1812 Vermont troops took part in 
thcbattics of Chippewa, Lundy’s Lane , Lake Erie and Plattsburgh ; 
but the only engagement in the state itself was the defence of 
Fort Cassin (at the mouth of Otter Creek in the N,W. comer of 
the present Addison county) in 1813. On the 19th of October 
1864 a small band of Confederate soldiers under Lieutenant H. H. 
Young crossed the frontier from ('anada and raided the town of 
St Albans. A few of the inhabitants were wounded and one was 
killed and about $200,000 was taken from the vaults of the local 
banks. St Albans was also the headquarters of an attempted 
Fenian invasion of Canada in 1870. Since 1815 a considerable 
proportion of the native stock has migrated to the W., but the 
loss has been partially offset by an influx of French Canadians. 
The wool-growing industry has lieen almost entirely destroyed 
by the competition of Australia and the West, and the people 
are now engaged mainly in dairy-farming, timbering, granite- and 
rnarble-cjuarrying, and in keeping summer boarders. 


Governors 

Thomas Chitttmden 
Moses Robinson .... 
Thomas Chittenden,^ Federalist 
Paul Brigham, acting-governor, Federalist 
Isaac 'riclnmor, Fc’denilist 
Israel Smith, I )t*inocratic- Republican 
Isaac 'I'ichenor, he<leralist 
Jonas Galusha, Democratic-Rejjublican 
Martin Chittenden, hederalist 
Jonas Galusha, Democratic-Republican 
itichard Skinner, ,, 

Cornelius P. Van Ness, 

Ezra Butler, Adam s-(' lay 
Samuel C. Crafts, Aclams-Clay . 

William A. Palmer, Anti-Masonic Fusion 


Silas H. Jennison,* acting-governor, 
Silas II. Jennison, Whig 
Charles Paine, 

Jolm Mattocks, „ 

William Slade, „ 

Horace Eaton, „ 

('arlos Coolidge, 

Charles K. Williams, ,, 

Krastus Fairbanks. 

John S. Robinson, „ 

Stephen Koyce, Republican 
Ryland Fletcher, „ 

Hiland Hall, ,, 

Erastus Fairbanks, ,, 

Frederick Holbrook, ,, 

J. Gregory Smith, ,, 

Paul Dillingham, 

John B. Page, ,, 

Peter T, Wiialiburn,® Republican 
George W. Heiidee, acting-governor, 
John W. Stewart, Republican . 
Julius Con vers, „ 

Asahel Peck, „ 

Horace Fairbanks, „ 

Redfield Ih-octor, „ 

Roswell Famham, „ 

John L. Barstow, ,, 


Whig 


F.epublican 


1778-1789 

1789-1790 

17^0-1797 

1797 

1797-I«f>7 

1807- 1808 

1808- 1809 

1809- 1813 
1813-1815 
1815-1820 
1820-182 ^ 
1823 1826 
i 82(»- i 828 
1828-1831 
1831-1835 
1835- 183b 
1830 i8.|l 
1841-1833 
1843-1844 
184,4-1840 
i 84(>- t 848 
1 848-1 850 
1850-1852 

1852- 1853 

1853- i85i4 

1854- 1850 
1 85(1-1 858 
1858-1860 
l8^x>-l86i 
1861-1863 
1863-T8O5 
186)5-1807 
1807-1869 

1869- 1870 
1870 

1870- 1872 
1872-1874 

1874- 1870 
187O-1878 

1875- 1880 
1880-1882 
1882-1884 


* Died in office on the 25th of August 1797 ; succeeded by the 
lieutenant-governor. 

* As there was no governor elected by the people, Jennison as 
lieutenant-governor elect acted as governor. 

® Died in office on the 7th of February 1870; succeeded by the 
lieutenant-governor. i 


Samuel E. J^ingroo, Republican 
Ebonezer J , Orm.sbee, ,, 

William P. Dillingham, ,, 

Carroll S. Page, „ 

Levi K. Fuller, „ 

Urban A. Woodburj', „ 

Jo.siah Grout, „ 

Edward C. Smith, „ 

Willi.'! in W. Stickney, „ 

John G. McChillough. ,, 

Charles J. ilell, ,, 

Fletcher D. Proctor, ,, 

George H. ProiiB', ,, 

John A. Mead. 


1884-. 1 880 
1880- 1 888 
1888-1890 
1890-1892 
1892-1894 
1894-1890 
189O-1S98 
1898-1900 
I 900- I 902 
1902-1904 

I904-I90() 

1 (X)()-uk)8 

1908-19x0 
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Biuliocjraphy.— F or ])liysical description and material on 
minerals see the Rej^ort 011 the ileoloffy of Vcrniont : Descriptive, 
Theoretical, Economical and Sccnoifraphical (2 vols., tdaremont, 
N.H., i86t) ; G. H. Perkins, Reports of the State Grotofyist, especially 
vols. iv., v., vi., new series ((‘oncord, N.ll., 1904, lyof), 1908) ; and 
" Undergrouml Waters of Vermont " in Water Supply and Irrigation 
Paper No, //./ (Washington, 1905) of the IJ.S. (ieological Survey ; 
T. Nelson Dale. T/e’ Granites of Vermont (ibid.. i9(')9), an abstract 
of which appears in the si.vtli volume of the state Report mentioned 
above ; and Henry M. Seely, “ The Geology of Vermont," pp. 53-O7, 
vol. 5 (1901) of The Vermovtcr, 

For the government of state see The Revised l aws of Vermont 
(Rutland, 1881); the Vermont Lcj^islative Directory, ])ublished 
biennially at Montpelier ; the biennial reports of the secretary of 
state, the auditor, the treasurer, the commissioner of state taxes, 
the superintendent of education, the supervisors of the insane, 
and the annual reports of the inspector of linaiice. Se<^ also L. H. 
Meader, The Council of Censors (Providence, 1899); F. A. Wood, 
The History of Taxation in Vermont (New York, 189.1), and G. G. 
Bush, History of Education in Vermont (Wiishington, 1900). 

Fora genenil bibliography of Vermont history see M. D. Gilman, 
liihliof^raphy of IVrmeir/ (Burlington, 1807). The standard authori- 
ties for the jieriod before! 1791 .'ire: Ira Allen, Natural and 
Political History of the State of V'ermont (London, 189S) ; B. H. Hall, 
History of Eastern Vernuoit to the Close of the Eif*hteenth Century 
(2 vols.. New York, i8;;8. 2nd (‘d.. Alb.'iny, 181)5); and Hilanil 
Hall, History of Vermont from its Discovery to its Admission into 
the lUtion in jpjt (Albany, i8()8). A more recent book, based 
almost entirely on these three*, but containing a few sketchy supple- 
mentary chapters, is R. 1 C. Robinson, Vermont (Boston, 1892) in 
tlie “American Commonwealths" Series. See also Records of the 
Council of Safety and Cowernor and Council of Vermont (8 vols,, 
Mont])elier, 1873-1880); Vermont Historical Society, Collections 
(2 vols., Montpelier, 1870-1871); Proceedififts (1 vol,, Montpelier, 
i8()8) ; and Report of the Regents of the Vniversity of New York on 
the Boundaries of the State of New York (2 vols., AH>any, 1874-1884). 


VERMOREL, AUGUSTE JEAN MARIE (1841-1871), French 
journalist, was liorn at. Denini, France, on the 21st of June 1841. 
A radical and socialist, he was attached to the staff of the 
Fresse (1864) and the Liberie (1866). In th(‘ latter year he was 
appointed erlitor of the. Courrier ErancaiSy and liis attacks on 
the government in that organ led to his imprisonment. In 
1869 he was editor of the Refortne, and was again imprisoned for 
denouncing the government. On the overthrow of the Empire 
in 1870 he was relea.sed and took an active part in the Commune. 
He was dangerously wounded while fighting at the l^arricades, 
taken prisoner and removed to Versailles, where he died on 
the 20th of June 1871. 

VERMOUTH, an alcoholic beverage, the basis of which 
consists of a fortified and aromatized white wine. The best 
French vermouth is made from the white wines of the ll^rault 
district. The wine is fortified with spirit up to a .strength of 
about 15% of alcohol, and is then stored in Ccasks expo.sed to 
the sun’s rays for a year or two. Another portion of the wine 
is fortified up to a strength of about 50 % of alcohol, and in this 
various aromatic and tonic materials arc macerated, in casks 
which are exposed to the sun in the same way as the Imlk of the 
wine. The two liquids are then mixed in such proportions as to 
make the strength of the ultimate product about 17 % of alcohol 
by volume. Excellent vermouth is also manufactured in Italy, 
the produce of that country being generally of a “ sweet,” that 
made in France of a dry ” type. 

VERNACULAR (Lat. verna, dim. vernaculus, a slave born in 
his master’s house), a term meaning native or indigenous, 
belonging to the country where a person is born. The word 
is practically confined in English u.sage to language, whether of 
the country as a whole or of particular dialects or idioms. 
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VERNB» JULES (1828-1905), French author, was bom at 
Nantes on the 8lh of February 1828. After completing his 
studies at the Nantes lycee, he went to Paris to study for the 
bar. AI)OUt 1848, in conjunction with Michel Carre, he wrote 
librettos for two operettas, and in 1850 his verse comedy, Les 
Panics rompueSy in which Alexandre Dumas fils had some "share, 
was produced at the Gymnase. For some years his interests 
alternated between the theatre and the bourse, but some 
travellers* stories which he wrote for the Music des Families 
seem to have revealed to him the true direction of his talent 
— the delineation, viz,, of delightfully extravagant voyages and 
adventures to which cleverly prepared scientific and geo- 
graphical details lent an air of verisimilitude. Something of 
the kind had been done before, after kindred methods, by 
Cyrano de Bergerac, by Swift and Defoe, and later by Mayne 
Reid. But in his own particular application of plausible 
scientific apparatus Verne undoubtedly struck out a depart- 
ment for himself in the wide literary genre of voyages imaginaires. 
His first success was obtained with Cinq semaines en ballm, 
which he wrote for Hetzel’s Magazin d^Education in 1862, and 
thenceforward, for a quarter of a century, scarcely a year 
passed in which Hetzel did not publish one or more of his fantastic 
stories, illustrated generally by pnetures of the most lurid and 
sensational description. The most successful of these romances 
include : Voyage au centre de la ierre (1864) ; Dc la terre d la 
lunc (1865); Vingt mille lieues sous les mers (1869); Les 
Anglais au pole nord (1870) ; and Voyage autour du monde cn 
quatre-vingts jourSy which first appeared in Le Temps in 1872. 
The adaptation of this last (produc(‘d with immense success at 
the Porte St Martin theatre on the 8th of November 1874) 
and of another excellent tale, Michael Strogoff (at the ('hateliJt, 
1880), both dramas being written in conjunction with Adolphe 
d*Ennery, proved the most ac’ceptable of Verne’s theatrical 
pieces. The novels were translated into the various European 
languages— and some even into Japanese and Arabic — and 
had an enormous success in England. But after 1877, when he 
published Hector Scrvadacy a romance of existence upon a comet, 
the writer’s invention began to show signs of fatigue (his kingdom 
had been invaded in different directions and at different times 
by such writers as R. M. Hallantyne, Rider Haggard and 
H. G. Wells), and he even committed himself, somewhat un- 
guardedly, to v(‘ry gloomy predictions as to the future of the 
novel. Jules Verne’s own novels, however, will certainly long 
continue to delight readers by reason of their sparkling .style, 
their picture.sque apparently inherited directly from 

Dumas — their amusing and good-natured national caric'atiire.s, 
and the ingenuity with w'hic'h the love element is cither sub- 
ordinated or completely excluded. M. Verne, who was always 
extremely popular in society, divided his time for tlie mo.st 
part between Paris, his home at Amiens and his yacht. He 
was a member of the Legion of Honour, and several of his 
romances were crowned by the French Academy, but he was 
never enrolled among its members. He died at Amiens on 
the 24th of March 1905. His brother, Paul Verne, contri- 
buted to the Transactions of the French Alpine Cluby and wTotc 
an Ascension du Mont Blanc for his brother’s collection of 
Voyages extraordinaires in 1874. 

VERNET^ the name of three eminent French painters. 

T. Claude Joseph Vernet (1714-1789), who was born at 
Avignon on the 14th of August 1714, when only fourteen years 
of age aided his father, a skilful decorative painter, in tlie most 
important parts of his work. But the panels of sedan chairs 
could not satisfy his ambition, and he started for Rome. The 
sight of the sea at Marseilles and his voyage thence to Civita 
Vecchia made a deep impression on him, and immediately after I 
his arrival he entered the studio of a marine painter, Bernardino | 
Fergioni. Slowly but surely Claude Jo.seph made his way and I 
attracted notice. With a certain conventionality in design, | 
proper to his day, he allied the results of constant and honest ! 
observation of natural effects of atmosphere, which he rendered I 
with unusual pictorial art. Perhaps no painter of landscapes 
or sea-pieces has ever made the human figure so completely a j 
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part of the .scene depicted or so important a factor in his design. 
“ Others may know better,” he .said, with just pride, “ how 
to paint the .sky , the earth, the ocean ; no one knows better 
than I how to paint a picture.” For twenty years Vernet lived 
on in Rome, producing views of seaports, .storms, calms, moon- 
lights, &c., when he was recalled (1753) to Paris, and executed, 
by royal command, the remarkable series of the seaports of 
France (Louvre) by which he is best known. On his return he 
became a member of the academy, but he had previously con- 
tributed to the exhibitions of 1746 and following years, and he 
continued to exhibit, with rare exceptions, down to the date 
of his death, which took place in his lodging.s in the Louvre on 
the 3rd of December 1789. Amongst the very numerous en- 
gravers of his works may be specially cited Le Bas, Cochin, 
iiosan, Durct, Flipart and Lc Veau in France, and in England 
Vivares. 

II. Antoine Charles Horace Vernet (3758-1835), com- 
monly called Carle, the youngest child of the above-named, 
was born at Bordeaux in 1758, where his father was painting 
the view from the chateau of La Trompette (Louvre). He 
showed, at the age of five, an extraordinary passion for drawing 
horses, but went through the regular academical course as a 
pupil of Lepicie, Strangely enough, on arriving in Italy after 
carrying off the grand prix (1782), he lost all ambition and 
interest in his profession, so that his father had to recall him 
to France to prevent his entering a monastery. In Paris Carle 
Vernet became himself again, and distinguished himself at the 
exhibition of 1791 by his “ Triumph of Paulus Aemillus,” a work 
in which he broke with reigning traditions in classical subjects 
and drew the hor.se with the form.s he had learnt from nature 
in stables and riding-schools. But the Revolution drew on, and 
Carle Vern(?t’.s career for awhile seemed to end in the anguish 
of his sister’s death on the scaffold. When he again began to 
produce, it was as the man of another era : his drawings of 
the Italian campaign brought him fresh laurels ; his vast 
canva.s, the ” Battle of Marengo,” obtained great success ; and 
for his ” Morning of Austerlitz ” Napoleon bestowed on him 
the Legion of Honour. His hunting-pieces, races, landscapes, 
and work as a lithographer (chiefly under the Re.storation) had 
also a great vogue* From Louis XVTIL he received the order 
of St Michael. In 1827 he accompanied his son Horace (see 
below) to Rome, and died in Paris on his return, on the 17th 
of November 1835. 

III. £mile Jean Horace Vernet (1789-1863), commonly 
called Horace, born in Paris on the 30th of June 1789, was 
one of the mo.st characteristic, if not one of the ablest, of the 
military painters of France. He was just twenty when he 
exhibited the “ Taking of an Entrenched Camp ” — a work 
which showed no depth of observation, but was distinguished 
by a good deal of character. His picture of his own studio (the 
rendezvous of the Liberals under the Re.storation), in which he 
represented himself painting tranquilly, whilst boxing, fencing, 
drum- and horn-playing, &c., were going on, in the midst of a 
medley of visitors, horses, dogs and models, is one of his best 
works, and, together with his ” Defence of the Barrier at 
Clichy ” (Louvre), won for him an immense popularity. Enjoy- 
ing equal favour with the court and with the opposition, he 
was most improperly appointed director of the scliool of France 
at Rome, from 1828 lo 1835, and thither he c.arried the atnio- 
.spherc of racket in which he habitually lived. After his return 
tlie whole of the Constantine room at Versailles was decorated 
by him in the short space of three years. This vast work 
shows Vernet at his best and at his worst : as a picture it begins 
and ends nowhere and the composition is all to pieces ; but it 
has good qualities of faithful and exact representation. He 
died at Paris on the 17th of January 1863. The twenty works 
which were exhibited after his death confirmed his reputation 
for extraordinary facility ; he had tried every sort of subject, 
showing affinity for all that was anecdotic rather than dramatic, 
failing most wherever most was demanded of him, and never 
reachSng either beauty of colour or dignity of line. Vernet 
was, in short, a brilliant off-hand sketcher of all he saw, as be 
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said himself, from his window/’ and even in this work there 
was a good deal of affectation of the impromptu. 

See Lagrange, Joseph Vernet etla peinture auXVIIl^ siSctc (i86i ) ; 
C. Blanc, Les Vernet (1845) ; A. Davot, Les Vernet (1898). 

VEBMBUIL, PHILLIPPE iboUARD POULLEnER DE 

(1805-1873), French palaeontologist, was born in Paris on tlie 
I3tii of February X805. He was educated for the law, but 
being of independent means he was free to follow his own 
inclinations, and having attended lectures on geology by filie 
de Beaumont he was so attracted to the subject that he devoted 
himself assiduously to the study of science. He spent several 
years in travel through various parts of Europe, specially 
examining the geology of the Crimea, on which he published an 
essay {Mem. Soc. GioL France, 1837). He next investigated 
the Devonian rocks and fossils of the Bas-Boulonnais ; and in 
1839 accompanied Sedgwick and Murchison in a study of the 
older Palaeozoic rocks of the Rhenish provinces and Belgium, 
the palaeontological results being communicated to the Gco- 
bgical Society of London in conjunction with D’Archiac. 
When Murchison commenced his geological examination of the 
Russian empire, he requested de Verneuil lo accompany him, 
and the researches of the latter were incorporated in the second 
volume of The Geology of Russia in Europe and the Ural Moun- 
tains (1845). Subsequently de Verneuil paid a visit to the 
United States to study the history of the palaeozoic rocks in 
that country, and the results were published in 1847 (Bull 
Soc. GeoL France). In later years he made numerous expedi- 
tions into Spain, and his observations were embodied in Carle 
geologique de VEspagne el du Portugal (1864), prepared in associa- 
tion with E. (!ollomb. In 1853 the Wollaston medal of the 
Geological Society of London was awarded to him, and in i860 
he was elected a foreign member of the Royal Society. He 
died in Paris on the 29tli of May 1873. 

VBRNEUIL» a town of north-western France, in the depart- 
ment of Eure, 34 m. S.S.W. of Evreux by rail. Pop. (1906) 
3529. Verneuil, situated on the left bank of the Avre, has a 
number of old houses and churches. Of the latter the most 
important is the church of La Madeleine (nth to 17th century), 
the facade of which is flanked by an imposing square tower 
of the first half of the i6th century, similar in origin and appear- 
ance to the Tour de Bcurre of Rouen cathedral. 'I’lic church 
contains old stained glass, an ironwork pulpit and other works 
of art. The church of Notre Dame (izth and i6th centuries) 
possesses stone carvings of the Romanesque period and good 
stained glass. The Tour Grise is a fine cylindrical keep built 
in IT 20 by Henry L, who fortified Verneuil as a stronghold 
for the Norman frontier. The town rose to considerable 
importance, and is said to have numbered as many as 25,000 
inhabitants. 

In 1424 the French were severely defeated by John, duke of 
Bedford, under the walls of Verneuil, which was then surrendered 
to the English ; this victory confirmed the supremacy of the 
English over the country north of the Loire, The town was 
rccapt- red in 1449. It carries on ironfounding, dyeing and the 
manufacture of mach'nery. 

VERNEY* the name of an English family which settled first 
of all at Flectmarston in Buckinghamshire, then at Penlcy in 
Hertfordshire, and finally at Middle Claydon in Buckingham- 
shire. Its pedigree goes back to Ralph de Verney (il. 1216- 
1223), but the fortunes of the family were made by Sir Ralph 
Verney (d. 1478), who was lord mayor of London in 1465 and 
M.P. for the city in 1472. His eldest son. Sir John Verney, 
married Margaret, heiress of Sir Robert Whittingham of Penlcy, 
and the fourth Sir Ralph Verney married in 1525 Elizabeth, 
one of the six co-heiresses of John, Lord Braye. Sir Edmund 
Verney of Penley (d. 1600) left two sons, half-brothers, Sir 
Francis Verney (1584-1615), who became a soldier of fortune 
and a buccaneer, and died at Messina in hospital in extreme 
poverty, and Sir Edmund Verney (1590-1642) of Middle 
Gaydon, Bucks. Sir Edmund accompanied Prince Charles 
and Buckingham on the abortive mission to Madrid in 1623, 
and was kxiight-maishal to King Charles I. When the 


1031 

War broke out the royal standard was entrusted to him at 
Nottingham, and while defending it he was slain at Edgchill 
in 1642. His eldest son, Sir K^ph Verney (1613-1696), ist 
baronet, sal for Aylesbury in both the Short and the I.ong 
parliaments. He took the side of the parliament at the outset 
of the Civil War, but went abroad in 1643 rather than sign 
the (Covenant, and his estates were seejUGStrated in 1646. He 
returned to England in 1653, and, though he refused to act 
against Cromwell, was subsequently reconciled to the Restora- 
tion government. His brother, Sir Edmund (1616-1649), had 
taken tlie king’s side, and was one of those murdered in 
cold blood by Cromwell’s soldiers at the sack of Drogheda. 
Sir Ralph Verney estates and honours descended lo his son, 
Sir John (r. 1640-1717), who was created Viscount Fermanagh 
in the Irish peerage in 1703 and was father of Ralph Vemey, 
created Earl Verney in 1743. Earl Verney’s sister, Margaret 
Verney, by her marriage with Sir 'I’homas Cave, linked the 
Verney family a second time with the barony of Brayc, and the 
present Lord Braye’s surname is Vcrncy-Cave. Earl Verney’s 
cldc.st son, John, predecu^ased him in 1737, leaving a post- 
humous daughter. Mary (1737-1810), who wa.s created Baroness 
Fermanagh in 1792. His second son, Ralph, and Earl Vemey 
{c. 1712-1791), was a friend of Edmund Burke, who entered 
parliament as Verney’s nominee for Wendover. Earl Verney 
was an ardent supporter of the Whig interest, but received 
no reward from the party leaders. He rebuilt Claydon House* 
with great splendour from the plans of John Adam, but, with 
his financial ventures, this brought him to bankruptcy. He 
(lied childless in March 1791 and his titles became extinct. 

Tlui present VtTney family, of C'laydon Hall, Buckingham- 
shire, is descended in the maU; line from FelixCaIv(jrt (1596-1674) 
of Little Iladham, Hertfordshire. 'Fhe Right Hon. Sir Harry 
Verney, and baronet (1801-1894), was the son of General 
Sir Harry Calvert, G.C.B., created a baronet in 1818. He 
assumed the name of Verney in compliance with the wiU of 
Mary Verney, Baroness F (jrmanagh, mentioned above. This lady 
died unmarried, leaving the paternal estates and the Verney 
portraits to her half-sister, Catherine Calvert (Mrs Wright), 
known thenceforward as Mrs V(jrney, on whose death in 1827 
they came into the possession of h(?r cousin, Sir Harry Calvert 
(Verney). Sir Harry Vern(*y entered thc^ House of (Commons for 
Buckingham in 1832, and remained a member of the House with 
two .short intervals for fifty-two years. He married in 1835 
Eliza, daughter of Admiral Sir George Johnstone Hope, 

M.P., and secondly Frances Parthenope Nightingale, sister of 
Florence Nightingale!. 

Frances, Lady Verney, collcct(!d from tlie mass of paj)er8 pre- 
served at Claydon House the Memoirs of the Verney Family during 
I the Seventeenth Century, which contain a charniinj^ picture of the 
life and manners of the country gentlemen of tiial day. A secoaU 
edition, abridged and corrected by Margaret M. Vern(?y, appeared 
in 2 vols. in 1904. Sec? also the Vermy Papers erlited for the 
Camden Society in 1853-1854. 

The Verncys who hold the barony of Willoughby de Broke 
descend from the Rev, Robert Barnard, prebendary of Win- 
che.ster, who married in 1793 tluj Hon, Louisa Verney Peyto, 
daughter of John Peyto, 14th Baron Willoughby de Broke, 
and co-heiress of her brother Henry, i6th baron. I’he Peytos 
inherited the Verney estates in Warwickshire through Margaret 
Greville (d. 1631), .sisUir and heiress of Fulke Greville, Lord 
Brooke {q.v.), who married Sir Richard Verney of Compton 
Murdac, Warwickshire. Robert John Barnard, i8th Baron 
Willoughby de Broke, who took in 1853 the surname of Verney 
in lieu of Barnard, was the grandfathttr of the 19th Lord 
Willoughby de Broke (Richard Greville Verney), who sat in 
the House of Commons from 1895 to 1900 for S.E. Warwick- 
sliirc and succeeded to the title in 1902. 

VERNIER, PIERRE (c. 1580-1637), inventor of the instru- 
ment which bears his name, was born at Ornans (near Bcsan9on) 
in Burgundy about 1580. He was for a considerable time com- 
mandant of the castle in his native town. In 1631 he pub- 
lished at Brussels a treatise entitled Construction, usage et 
propriites du quadrant nouveau de mathemaiiques, in which 
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the instrument associated with his name is described. He died 
at Omans in 1637. 

The instrument invented by Vernier is frequently called n nonius, 
particularly in (Germany, after Pedro Nunez (1492-1577), professor 
of mathematics at the university of Coimbra ; but this is incorrect, 
as the contrivance described by 'the latter in his work De crepnsculis 
(1543) is a different one, although the principle is practically the 
same. Nufiez drew on the plane of a quadrant 44 concentric arcs 

divided respectively into 89, 88 46 equal parts ; and if the 

alidade did not coincide with one of the divisions on the principal 
arc, which was divided into 90 parts, the number of degrees in a 
(juadrant, it wouhl fall more or less accurately on a division line 
ni one of the auxiliary arcs, from which the value of the measured 
angle could be made out, 'Khis instrument was, however, very 
difficult to make, and was but little used. Vernier proposed to 
attach to a quadrant divided into half-degrees a movable sector 
of a length equal to 31 half-degrees, but divided into 30 equal parts, 
whereby single minutes could be read off by seeing which division 
line of the “ sector ** coincided with a division line of the quadrant. 
The idea had been mentioned by Christopher Clavius (1537-1612) 
in his Opera mathematica, 1612 (ii. 5 and iii. 10), but he did not 
propose to attach permanently an arc divi<1(*d in this way to the 
alidade ; this happy application of the principle at all events 
belongs t() VcTnier. 

The principle of the vernier is readily understood from the 
following account: Let AB (see fig.) be the normal scale, Lc. a 
scale graduated according to a standard of Umgth, CD, a scale (placed 
in contact with AB for convenience) graduated so that 10 divisions 
equal 1 1 divisions 0/ the scale AB, and KF a scale placed similarly 
and graduated so that 10 divisions equal 9 divisions of the scale AB. 
Consider the combination AB and CD. Obviously each division 



of CD is greater than the normal scale division. Let o represent 
a length to be measured, placed so that one end is at the zero of 
the norrnal scale, and the other end in contact with the end of the 
vernier CD marked 10. It is noted that graduation 4 of the vernier 
coincides with a division of the standard, and the determination 
of the excess of a over 3 .scale divi.sioii.s reduces to the difference of 
7 divisions of the normal scale and 6 divisions of the vernier. This 
is '4, since each vernier division equals i-i scale divi.sioii. Hence 
the scale reading of the vernier which coincides with a graduation 
of the normal scale gives the decimal to be added to the normal 
scale reading. Now consider the scales AB and EF, anti let ^ be 
the length to be measured ; the scale EF Iwing placed so that the 
zero end is in contact witli an end of (i. Obviously each division 
of EF is ji^th less than that of the normal scale. It is seen that 
division 6 of the vernier coincides with a normal .scale division, ami 
obviou.sly the excess of ft over two normal scab? divisions equals 
the difference between 6 normal scale divisions and 6 vernier 
divisions, i.e, o*6. Thus again in this ca.se the vernier reading 
which coincides with a scale reading gives the decimal to be added 
to the normal scale, Tlie second type of vernier is that more 
commonly adopted, and its application to sjiccial appliances is 
quite simple. For example, the normal scale to an English barometer 
is graduated in ^thi^ of an inch. The vernier is such that 34 
divisions of the normal scale equal 25 of the vernier ; each of the , 
latter therefore is -002 or TrJjrth inch le.ss than the normal division, j 
In the scientific barometer, the normal scale is graduated in milli- 1 
metres, and the vernier so that 20 scale divi.sions equal 19 mm. ! 
This combination reads to 0*05 mm. | 

VERNIS MARTIN, a generic name, derived from a distinguished j 
family of French artist-artificers of the i8th century, given 1 
to a brilliant translucent lacquer extensively used in the decora- 
tion of furniture, carriages , sedan chairs and a multitude of 
small articles .such as snuff-boxes and fans. There were four 
brothers of the Martin family: Guillaume (d. 1749), Simon 
Etienne, Julien and Robert (1706-1765), the two first-named 
being the elder. They were the children of fitienne Martin, a 
tailor, and began life as coach-painters. 'J'hey neither invented, 
nor claimed to have invented, the varnish which beans their 
name, but they enormously improved, and eventually brought 
to perfection, compositions and methods of applying them 
which were already more or less familiar. Oriental lacquer I 
speedily acquired high favour in France, and many attempts 1 
were made to imitate it. Some of these attempts were pass- j 
ably successful, and we can hardly doubt that many of the i 
examples in the possession of Louis XIV. at his death were of | 


European manufacture. Chinese lacquer was, however, im- 
ported in large quantities, and sometimes panels were made in 
China from designs prepared in Paris, just as English coats of 
arms were placed upon (Chinese porcelain in its place of origin. 
Biographical details of the career of the brothers Martin are 
scanty, but we know that the eldest was already in business in 
1724. Their method and work must have come rapidly into 
vogue, for in 1730 Guillaume and Simon Etienne Martin were 
granted by letters patent a twenty years’ monopoly, subse- 
quently renewed, of making “ toutes sortes d’ouvragcs" en relief 
de la Chine ct du Japon.” At the height of their fame the 
brothers directed at least three factories in Paris, and in 1748 
they were all cla.s,scd together as a “ Manufacture nationale.” 
One of them was still in existence in 1 785. The literature of their 
day had much to .say of the fr^res Martin. In Voltaire’s comedy 
of Nadine y produced in 1749, mention is made of a berline 
bonne ct brillante, tous le.s panneaux par Martin sont vernis 
also in his Premier discours sur Vinegalite des conditions he 
.speaks of “ des lambris dores et vernis par Martin.” The 
marquis de Mirabeau in VAnii des hoinmes refers to the enamelled 
snuff-boxes and varnished carriages whichcame from the Martins’ 
factory. It is the fate of all the great artists of the past to have 
had their names attached, by popular rumour or interested 
artifice, to a multitude of works which they never saw, and the 
Martins have suffered considerably in this respect. That the 
quality of their production varied between very wide limits is 
established by existing and undoubted examples ; but it is 
extremely improbable that even their three factories could have 
turned out the infinite quantity of examples that has been 
attributed to them. Yet their production was large and ex- 
ceedingly miscellaneous, for such was the rage for their lacquer 
that it was applied to every i)ossiblc object. Nor need we be 
surprised at a rage which was by no means confined to France. 
At its best Vernis Martin has a splendour of sheen, a perfection 
of polish, a beauty of translucence which compel the admiration 
due to a consummate .specimen of handiwork. Every variety 
of the lacquer of the Par East was imitated and often improved 
upon by the Martins- the black with raised gold ornaments, the 
red, and finally in the wonderful green ground, powdered with 
pld, they reached the high-water mark of their delightful art. 
This delicate work, poudre and wavy-lined with gold or seme with 
flowcLs overlaid wdth transparent enamel, is seen at its best on 
small boxes, fans, necdlc-cases and such-like. Of the larger 
.specimens from the Martins’ factories a ^'ast quantity has disap- 
peared, or been cut up into decorative panels. It would appear 
that none of the work they placed in the famous hotels of old 
Paris is now in situ, and it is to museums that we must go 
for really fine examples — to the Muscc de Cluny for an exquisite 
children’s sedan chair and the coach used by the French ambas- 
sador to Venice under Louis XV.; to the Wallace collection for 
the tables with richly chased mounts that have been attributed 
to Dubois ; to P’ontainebleau for a famous commode. Even 
the decorations of the apartments of the dauphin at Versailles, 
executed, or at least begun, in 1749, have vanished; so have 
those at Bellevue. It ha.s been generally accepted that of the 
four brothers Robert Martin accomplished the most original 
and the most completely artistic work. He left a son, Jean 
Alexandre, who described himself in 1767 as ” Vernisseur du Roi 
de Pru.ssc.” He was employed at Sans Souci, but failed to 
continue the great traditions of his father and his uncles. The 
Revolution finally extinguished a taste which had lasted for a 
large part of the i8th century* Since then the production 
of lacquer has, on the whole, been an industry rather than 
an art. (J. P.-B.) 

VERNONf EDWARD (1684-1757), English admiral, was born 
in Westminster on the 12th of November 1684. He was the 
second son of James Vernon, secretary of state from 1697- 
1700, a scion of an ancient Staffordshire family who is best 
remembered by three volumes of his letters to the duke of 
Shrewsbury, which were published in 1841 ; and his mother 
was Mary, daughter of Sir John Buck of Lincolnshire. Edward 
Vernon was sent to Westminster school at the age of seven, 
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and remained there till he was sixteen. Outside its walls he 
studied, with a view to his future profession, such branches of 
knowledge as geometry, geography and the construction of 
military^ weapons. He entered the navy in 1701, and from that 
time until 1707 took part in many expeditions in the Mediter- 
ranean and the West Indies. He served with Sir George Rooke 
at the taking of Gibraltar in July 1704 ; and on his return to 
England Queen Anne acknowledged his gallantry with the 
present of two hundred guineas. He next served in the West 
indies with Commodore Sir Charles Wager, a brave seaman, 
who afterwards rose to the highest position at the admiralty 
in the Whig ministry of Walpole, and was pitted against Vernon 
both in the House of Commons and at the polling-booth. In 
1715, and again in 1726, Vernon assisted in the naval operations 
in the Baltic, supporting Sir John Norris in the first enterprise, 
and on the latter serving under his old chief, Sir Charles Wager. 
During the long supremacy of Walpole little opportunity arose 
for distinction in warfare, and Vernon’s energies found relief 
in politics. At the general election of 1722 he was returned for 
both Dunwich in Suffolk and Penryn in Cornwall, but chose 
the latter constituency. In the succeeding parliament of 1727 
he was again chosen member for Penryn ; but he failed to 
retain his seat after the dissolution in 1734. At this period 
the English people regarded the Spaniards as their legitimate 
enemies, and the ill-feeling of the two countries was fanned 
both in poetry and in prose. The political antagonists of 
Walpole charged him with pusillanimity to Spain. With 
Pultcney and most of his associates this battle-ground was 
selected rather from expediency than from principle ; but 
Vernon represented the natural instincts of the sea-captain, 
and with the sailor as with the soldier the motto was “No 
peace with Spain.” In debate he spoke often, and frequently 
with effect, but his language always savourc^d of extravagance. 
He pledged himself in 1739 to capture Porto Hello with a 
squadron of but six ships, and the minister whom he had 
assailed with his invectives .sent him, a.s vice-admiral of the 
blue and commander of the fleet in the West Indies, to the 
enterprise with the force which he had himself called sufficient. 
Vernon weighed anchor from Spithcad on the 23rd of July 
1739 and arrived off Porto Bello on 20th November. Next day 
the combat began with a bombardment of an outlying fort 
which protected the mouth of the harbour, and on the 22nd of 
November the castle and town surrendered with a loss on the 
English side of only seven men. The joy of the nation knew 
no bounds. Vernon’s birthday was celebrated in 1740 in 
London with public illuminations, and J30 medals were struck 
in his honour. In February 1741 in a by-<jl(;ction at Ports- 
mouth Vernon was again sent to parliament. At the general 
election in the following May he was returned for Ipswich, 
Rochester and Penryn, and all but succeeded in winning 
Westminster.^ He elected to sit for Ipswich. A larger squad- 
ron was placed under Vernon’s command at the close of 1740, 
and with this force he resolved upon attacking Cartagena. 
After a fierce struggle, the castle, which stood at the harbour’s 
entrance, was gained ; but in the attack upon the city the 
troops and sailors failed to act in concert, and, with the numbers 
of his forces thinned by combat and by disease, the British 
admiral retired to Jamaica. The incidents of this disastrous at- 
tempt are described in Smollett’s Roderick Random, chap, xxxi., 
&c. A similar enterprise in July 1741 against Santiago dc 
Cuba met with a similar reverse, and Vernon attributed the 
defeat to the divided command of the British forces. During 
his command he did a good deal for the health of his crews. 
He first introduced the custom of mixing the rum served to the 
sailors in the West Indies with water. The word “ grog ” is 
said to be derived from the nickname of “ old Grog ” given 
him by the sailors, because he wore a peculiar grogram boat- 
cloak. He landed at Bristol on the 6th of January 1743, and 
on the 24th of January received the freedom of the city of 
London When the country dreaded the march of Prince 
Charles to London, the fleet in the Downs was placed under 
* Grego’s Parliamentary Elections (London, 1886). pp. 95-106. 
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the command of Vernon ; but his jealous disposition brooked no 
interference from the admiralty, and on the ist of January 1746 
he struck his flag and handed over the command to another. 
His next act was to describe his grievances in a couple of angry 
pamphlets, revealing the communications of his official chiefs, 
and for this indiscretion he was struck off the list of flag officers 
(April 11, 1746). He continued to represent the borough of 
Ipswich until his death, but with this proceeding his public 
services practically ceased. He died suddenly at Nacton in 
Suffolk, the 30th of October 1757, and was buried in the church 
of the village. 

Vernon's gallanlry was unquestionctl ; Vmt his valour not infre- 
quently degenerated into foolhardiness, and he dwelt more often 
than is usual with British seamen on the merits of his own exploits, 
llis politics were thosie of the 'Pory ])arty, and his differences with 
the VVliigs and with his colleagues in tlie services led to his ]nihlishing 
several pamphlets on his political conduct. A Memorial of Admiral 
Vernon from Content fHyrary Authorities was printed by W, F. Vernon 
for private circulation in 1861. 

VERNON, a town of north-western l^rance, in the depart- 
ment of Eure, 19 m. E.N.E. of Evreux by road. Pop. (1906) 
7274. Vernon stands on the left bank of the Seine opposite 
the forest of Vernon, a stone bridge uniting it to Vernonnet on 
the right bank, where there are important .stone quarries. The 
forest of Bizy lies to the south of the town. Its (church is an in- 
teresting building dating from the T2th to the 15th ccnturie.s, 
and there is a cylindrical keep built by Henry 1 . of England. 
The port on the Seine carries on trader in stone and coal, and 
the town lias workshops for the manufacture of army engineer- 
ing material and manufactures benzine, aniline dyes, wooden 
shoes, li(|ueurs, &c. 

Vernon in 1196 was ceded by its count to Philip Augustus, 
Richard 1 . resigning his suzerainty. The first Estates of Nor- 
mandy were held at Vernon in 1452. 

VEROLI (anc. Verulae), a town and episcopal see of the 
province of Rome, Italy, 10 m. by road N.E. of Frosinone, 
1870 ft. above scu-level. Pop. (1901) 2622 (town) ; 12,655 
(commune). The town is situated on a hill in a strong position 
with a fine view, on the site of the ancient Hernican town of 
Verulae, 7 m. S.E. of Aletrium. It retains remains of its 
ancient polygonal enceinte, especially near the summit of the 
hill, later occupied by a medieval castle. It is hardly men- 
tioned in history ; we know that it became a municipium 
in 90 B.c. The cathedral treasury contains the breviary of 
S. Louis of Toulouse, and some interesting reliquaries, one in 
ivory with bas-reliefs, and two in the Gothic style, of silver 
gilt. 

VERON, LOUIS DESIRE (1798-1867), French publicist, was 
born at Paris on the 5th of April 1798. In 1829 he founded 
the Revue de Paris, and from 1838 to 1852 was owner and 
dinjctor of the Const/ tutionnel, in which he published EugtVie 
Sue’s Wandering Jeiv, It was also during V6ron’s directiem and 
at his suggestion that Sainte-Bimvc contributed the Causeries 
du lundi. From 1831-1835 he was director of the Paris Opera. 
In 1852 he was eU;cted to the Corps L6gislatif us an official 
candidate. He was the author of various books, of which the 
best known Ls Memoires d^un bourgeois de Paris (i8S3““i^SS). 
He died in Paris on the 27th of September 1867. 

V£R0N, PIERRE (1831-1900), French publicist, was bom in 
Paris on the 19th of April 1831, and in 1854 published his first 
book, a volume of verse. In 1858 he joined the staff of Charivari, 
and edited that paper from 1865-99. He was the author of 
a large number of novels dealing with Parisian life, and for many 
years his rooms in the Rue dc Rivoli were the meeting-place 
of the most famous French literary, artistic and political cele* 
britics. He died in Paris on the 2nd of November 1900. 

VERONA, a city and episcopal see of Venetia, Italy, the 
capital of the province of Verona, situated 194 ft. above sea-level 
in a loop made by the winding of the Adige (anc. Aihesis), 
Pop. (1906) 61,618 (town) ; 79,574 (commune). It is 93 m. E. 
of Milan and 71 m. W. of Venice by rail, and is also the point of 
departure of the main lines to Mantua and Modena and to the 
Brenner, while a branch line runs N.W. to Caprino, another S.£« 
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to Legnago, and steam tramways to Cologna Vencta, Coriano 
and S. Giacomo. 

The basilica of S. Zeno (an early bishop of Verona who became 
its patron saint), which stands outside tiie ancient city, is one 
Churches interesting Romanesque churches in Italy. 

*The church was remodelled in 1139, to which period 
much of the existing structure belongs, including the richly 
sculptured west front and the open confessio or crypt, which 
occupies the eastern half of the church, raising the choir high 
above the nave. The nave, dating from the nth century, is 
supported by alternate columns and pillars, and contains 
frescoes of the iith-i4th centuries. The cloisters of S. Zeno, 
rebuilt in 1123, are an interesting example of brick and marble 
construction. Like many other churches in Verona, S. Zeno is 
mainly built of mixed brick and stone in alternate bands : four 
or five courses of fine red brick He between bands of hard cream- 
coloured limestone or marble, forming broad stripes of red and 
white all over the wall. A similarly variegated effect in red and 
white is produced by building the arches of windows and doors 
with alternating voussoirs in brick and marble. The neighbour- 
hood of Verona is especially rich in fine limestones and marbles 
of many different kinds, especially a close-grained cream- 
coloured marble and a rich mottled red marble, which are largely 
used, not only in Verona, Imt also in Venice and other (uties of 
the provinc'e. The same quarry produces both kinds, and indeed 
the same block is sometimes half red and half white?. On the 
north side of the church is a lofty tow(?r, (!allecl the tower of 
Pcppiii ; while the slender brick campanile on the south dates 
from 1045 to 1178. 

The cathedral, consecrated in 1187 by Pope Url)an III., stands 
at the northern extremity of the ancient city, by the bank of the 
Adige ; it is inferior in size and importance to S. Zeno, but has 
a fine 12th-century west front of equal interest, richly decorated 
with naive Romanesque sculpture (1135). The rest of the 
exterior is built in bands of red and white, with slightly pro- 
jecting pilasters along the walls ; it has a noble cloister, with two 
storeys of arcading. The campanile by Sanmichele is unfinished. 
Its baptistery, rebuilt carlyin the 12th century, is a quite separate 
building, with nave and af)se, forming a church dediaited to 
S. Giovanni in Fontc. Pope Lucius 111., who held a council at 
Verona in 1184, is buried in the cathedral, under the pavement 
before the high altar. The Dominican churcli of S. Anastasia 
is a mine of wealth in early examples of painting and sculp- 
ture, and one of the finest buildings in Italy of semi-(iothic style. 
It consists of a nave in six bays, aisles, transepts, each with 
two eastern chapels, and an apse, all vaulted with simple 
quadripartite brick groining. It was begun in 1261, but not 
completed till 1422, and is specially remarkable for its very 
beautiful and complete scheme of coloured decoration, much of 
which is contemporary with the building. The ^'auIts arc grace- 
fully painted with florcated bands along the ribs and central 
patterns in each “ cell,” in rich soft colours on a white plastered 
ground. The eastern portion of the vaulting, including the 
choir and one bay of the nave, ha.s the older and simpler 
decorations ; the rest of the nave has more elaborate painted 
ornament — foliage mixed with figures of Dominican saints, 
executed in the 15th century. There are many fine frescoes in 
the interior ranging from c. 1300 (knights kneeling before the 
Virgin) to the 15th century, including Pisancllo’s beautiful 
painting of St George (mentioned below). This church also 
contains a large number of fine sculptured tombs of the 14th 
and 15th centuries, with noble effigies and reliefs of saints and 
sacred subjects. It is mainly built of red brick, with fine nave 
columns of red and white marble and an elaborate marble pave- 
ment inlaid in many different patterns. Its general proportions 
are .specially noble, and the exterior view is good. The church 
of S. Fermo Maggiore comes next in interest. With the 
exception of the crypt, which is older, the existing edifice was 
rebuilt in 1313. The fa9adc is of brick and marble used alter- 
nately. The plan is unusual, consisting of a large nave without 
aisles, the span being between 45 and 50 ft. ; it also has two 1 
shallow transepts and an apsidal east end. The roof, which is | 


especially magnificent, is the finest example of a class which as a 
rule is only found in Venetia or in churches built by Venetian 
architects in Istria and other subject provinces : the framing 
is concealed by coving or barrel-vaulting in wood, the surface of 
which is divided into small square panels, all painted and gilt, 
giving a very rich effect. In this case the 14th and 15th century 
painted decorations arc well preserved. Delic:ate patterns cover 
all the framework of the panelling and fill the panels themselves ; 
at two stages, where there is a check in the line of the coving, 
i rows of half-figures of saints are minutely painted on blue or gold 
grounds, forming a scheme of indescribably splendid decoration. 
A simpler roof of the same class exists at S. Zeno ; it is trefoil- 
shaped in section, with a tie-beam joining the cusps. The 
church of S. Maria in Organo, dating from 1481, with a facade 
of 1592 from Sanrnichele’s designs, contains paintings by 
various Veronese masters, and some fine choir-stalls of 1499 by 
Fra Gioconda. Though not built till after his death, the church 
of S. Giorgio in Braida, on the other side of the river, was also 
designed by Sanmichele, and possesses many good pictures of 
the Veronese school. The Romanesque church of .S. T-orenzo, re- 
stored in 1896-1898, contains old frescoes. S. Stelano is another 
Romanesque church, probal)ly of the iith century. There are 
several other fine? churches in Verona, some of early date. One 
of the 14th century is dedicated to Thomas a Becket of Canter- 
bury. 

The strongly fortified castle (Castel Vecchio) built by the 
Della Scala lords in the 14th century stands on the line of the wall 
of Theodoric, close by the river. A very picturesque Brii/jtes 
battlcmented bridge leads from it to the other shore, and 
sloping down over three arches of different .size.s, the tomma- 
largest next to tht? castle and the smallest at the other 
end. There are four other bridges across the Adige : one, the 
graceful Ponte di Pietra, rests upon ancient foundalion.s, while 
the two arclies nearest to the left bank are Roman ; but it has 
been frequently restored. Remains of another ancient bridge 
were found in the river itself in 1891 Iwhind S. Anastasia. The 
i6tii-century lines of fortification enclose a very much larger area 
than the Roman city, forming a great loop to the west, and also 
including a considerai)le space on th(‘ l(?ft bank of the river. 
In the latter part of the city, on a steep elevation, stands the 
castle of St Peter, originally founded by Theodoric, on the site, 
perhaps, of the earliest citadel, mostly rebuilt by Gian Galeazzo 
Visconti in 1393, and dismantled by the French in i8ot. This 
and the oilier fortifications of Verona were rebuilt or repaired 
by the Austrians, but are no longer kept up as military defences. 
Verona, which is the chief military centre of the Italian province 
of Venetia, is now being surrounded wdth a circle of forts far 
outside the obsolete city walls. 

The early palaces of Verona, before its conquest by Venice, 
were of noble and simple design, mostly built of fine red brick, 
with an inner court, surrounded on the ground floor 
by open arches like a cloister, as, for example, the ^ 
Palazzo della Ragione, an assize court, begun in the 12th century. 
The arches, round or more often pointed in form, were d(?corated 
with moulded terra-cotta enrichments, and often with alternating 
vomssoirs of marble. The Scaligeri Palace is a fine example, 
dating from the 14th century, with, in the cor tile, an external 
staircase leading to an upper loggia, above the usual arcade on 
the ground floor. It has a lofty campanile, surmounted by a 
graceful octagonal upper storey. This palace is said to have 
been mainly built by ('an Signorio (Della Scala) about 1370. 
After the conquest by Venice the domestic buildings of Verona 
assumed cjuite a different type. They became feeble copies 
of Venetian palaces, in which one form of window, with an ogee 
arch, framed by the dentil moulding, is almost always used. 
The monotony and lifelessness of this form of architecture arc 
shown in the meaningless way in which details, suited only to 
the Venetian methods of veneering walls with thin marble slabs, 
arc copied in the solid marbles of Verona. From the skill of 
Fra Giocondo, Verona was for many years one of the chief 
centres in which the most refined and graceful forms of the 
early Renaissance w^ere developed. The town hall, with its 
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light open loggia of semicircular arches on the ground floor, 
was designed by Fra Giocondo towards the end of the i5lh 
century ; its sculptured enrichments of pilasters and friezes 
are very graceful, though lacking the vigorous life of the 
earlier medieval sculptured ornamentation. Verona contains 
a number of handsome palaces designed by Sanmichele in the 
16th century. The finest arc those of the Bevilacqua,^ Canossa 
and Pompeii families. The last of these is now the property 
of the city, and contains a gallery with some good pictures, 
especially of the Verona, Padua and Venice schools. As in Venice, 
many of the 16th-century palaces in Verona had stuccoed 
facades, richly decorated with large fresco paintings, often 
by very able painters. Verona, perhaps, had as many of these 
paintings as any town in Italy, but comparatively few are 
preserved and those only to a small extent. The domestic 
architecture of Verona cannot thus be now' fairly estimated, and 
seems monotonous, heavy and uninteresting. The house of the 
painter Niccolo Giolfino still has its frescoes in a good state of 
preservation, and gives a vivid notion of what must once have 
been the effect of these gorgeous pictured palaces. The epis- 
copal palace contains the ancient and valuable ('hapter library, 
of about 12,000 volumes and over 500 MSS., among them 
the palimpsest of the Institutiones of Gaius which Niebuhr 
discovered. The Piazza dcllc Erbc (fruit and vegetable market) 
^ and the Piazza dei Signori, adjoining one another 
' in the oldest part of the city, are very picturesque 
and beautiful, being surrounded by many fine medieval buildings, 
several of them of a public’ (‘haracter (Palazzo dei (Jiureconsulti, 
Palazzo della Ragione and the lofty Torre Civica, 273 ft. 
high), while in the north-east corner of the latter Piazza is 
the fine early Renaissance Palazzo del ('onsiglio (1476-1492), 
probably designed by Fra Giocondo. In the former Piazza a 
copy of the lion of Venice has been erected. 

The Komiin ruinain.s of Verona surj)aHs tliose of any other city 
of northern Italy. The most conspicuous of them is the great 
„ am])liitheatre, a. building perhaps of the end of the ist 

nmMliUi century A.n., which in general form closely resembled 
the (^olosseuim in Rome. .Us axes measured 505 and 
404 ft. Almost the whole of its external arcades, with three tiers of 
arches, liave now disappeared ; it was partly thrown down by an 
earthquake in and subse(|ucntly used to sujiply liiiilding 

materials. Many of its blocks are still visible in the walls of various 
medieval buildings. The interic^, with .seats for about 25,(x>o 
people, has been frecpiently restored, till nothing of the old seals 
exists. There are also remains of a well-jireserved Roman theatre, 
close to the left bank of the river, number of fine sculptures 
were found in the square in front of the cathedral in 1890, and 
architectural fragments belonging to some public building. In 
1884-86 portions of a number of fine mosaic pavements were dis- 
covered extending over a very large area under the cloister and other 
parts of the cathedral, about 7 ft. below the present ground level, 
'i'liey had geometric patterns with birds, trees, &c., and bore inscrip- 
tions in mOvsaic wdtli the names of the donors. Parts of them had 
been discovered previously. They seem to belong to two different 
buildings, both early churclics of the 5th and 6lh centuries a.d. (cf. 
Notisie degli Scavi, 1884, 401 ). For the two triumphal arches (Porta 
dei Bosari and ik>rta dei Leoni) see below. The Museo Lapidario 
contains a fine collection of Roman and Etruscan inscriptions and 
sculpture, mostly collected and published by Scipione Maffei in the 
1 8th century. 

Veronese many respects the resemblance between Verona 

and Florence is very striking ; in both cases we have? a strongly 
fortified city built in a fertile valley, on the banks of a winding 
river, with suburbs on liigJier ground, rising close above the main 
city. In architectural magnificence and in wealth of sculpture and 
painting Verona almost rivalled the Tuscan city, and, like it, gave 
liirth to a very large number of artists who distinguished themselves 
in all branches of the fine arts. 

Painting in Verona may be divided into four periods, (i.) The 
first period is characterized by wall paintings of purely native style, 
p latiM resembling the early Christian pictures in the cata- 

Mtmtttg. Qf Rome. Examples dating from the loth to the 

iith century have l>een discovered hidden by whitewash on the 
oldest parts of the nave walls of the church of S. Zeno. They arc 
a very interesting survival of the almost classical Roman style of 
painting, and appear to be quite free from the generally prevalent 
Byzantine influence, (ii.) The Byzantine period seems to have 


^ The valuable collection of works of art once preserveo in the 
Bevilacqua Palace lias long been dispersed. 


lasted during the 12th and 13th cenvuries. (iii.) The Giottesquo 
period begins contemporaneously with Altichiero da Zevio and 
Giacomo degli Avanzi, whose chief works were executed during the 
second half of the 14th century. These? two painters were among the 
able.st of Giotto's followers, and adorned Verona and Padua with a 
number of very beautiful frescoes, rich in composition, delicate in 
colour, and remarkable for their highly finished modelling and dctniL 
(iy.) To the fourth period belong several important painters. 
Pisanello or Vittore Pisano, a charming painter and the greatest 
medallist of Italy, was probably a pupil of Altichiero,* Most of his 
frescoes in Verona have perished ; but one of great beauty still 
exists in a very perfect state in the church of S. Anastasia, high up 
over the arched opening into one of the eastern chapels of the .soiiln 
transept. The scene represents St (fcorge and tlie IVincess after 
the conquest of the Dragon, with accessory figures, the sea, a 
mountainous landscape and an elaborately ]>ninled city in the back- 
ground. The only other existing fresco i)y Pisanello is an Annun- 
ciation in S. Fertno Maggiore. For Pisanello' s pupils and other 
painters of subsequent date, see Painting. These include Liberal® 
da Verona, Domenico and Francesco Morone, Girolamo dai Libri 
{ 1474-1 556), &c. Domenico del Riccio, usually nicknamed Brusasorci 
(1494-1567), was a prolific painter whose? works are very numerous 
in Verona. Paolo Cagliari or Paul Veronese, and the Bonifagios, 
though natives of Verona, belong rather to the Venetian school. 

Verona is specially rich in early examples of deeorative sculpture, 
(i.) The first period is that of northern or Lfimbardic influence, 
exemplified in the very interesting .series of re!i(*fs which 
cover the western facades of the church of S. Zeno and the 
cathedral, dating from the i2lh century. Tlie.se reliefs 
represent both sacred subjects and scenes of war and hunting, 
mixed with grotesejuu monsters, such as specially delighted the rude, 
vigorous nature of the Lombards ; they are all richly decorative in 
effect, though strange and unskilful in detail. Part of the western 
bronze doors of S. Zeno are especially interesting as being among the 
earliest important exampl(?s In Italy of cast bronze reliefs. 'They are 
frequently stated to be of beaten bronze, but tiny are really ca.stings. 
apparently by the drc perdue process. They represent scenes from 
the life of S. Zeno, arc rudely modelled, and* yet very dramatic and 
.sculpturesque in style. Parts of these doors are covered with 
bronze reliefs of scenes from tlie Hibh*, which are of still eaflit?r date, 
and were probably brought to Verona from the Rliint? provinces. 
Many of the 12th century reliefs and sculptured capitals in S. Zeno 
arc signed by the .sculptor, but these m(?rply constitute lists of names 
about whom notliing is known, (ii.) In the I3tli century the 
sculpture seems to have lost the J^ombard vigour, without acquiring 
any qualities of superior grace or refinement. The font in the 
bajitistery near tlic cathedral is an early example of this. Each 
side of the octagon is covered with a large r<?lief ot a Bildical subject, 
very dull in style and coarse in execution. Tin* font itself is inter- 
esting for its early form, one common in the chief baptisteries of 
northern Italy : like an island in the centre of the great octagonal 
tank is a lobed marble receptacle, in which the officiating priest stocxl 
wliile he immersed the catechumens. A movable wooden bridge 
must have been u.sed to enable the priest to cross the water in the 
surrounding tank, (iii.) The next jieriod is that of Florentine 
influence. This is exemplified in the magnificently sculptured 
tombs of the Della Scala lords, designed with steadily growing 
splendour, from the simple sarcojihagus of Martino J. down to the 
elaborate erection over the tomb of the fratricide Can Signorto, 
adorned with statuettes of tin? virtues, to tin? pos.sessiori of which he 
could lay so little claim.*’* Th(* recumbent effigies and decorative 
details of these tombs are very b(?antifu], but tin? smaller figures of 
angels, .saints and virtues are rather cliimsy in proportion. The 
latest tomb, that of Can Signorio, erc?cted during his lifetime {c. 1370), 
is signed " Boninus de Campigliono Mediolunensis Dioccecis." This 
sculptor, though of Milanese origin, lielongs really to the school of the 
Florentine Andrea Pisano. One characteristic of the 14th and I5tli 
centuries in Verona was the custom, also followed in other Lom-y 
bardic cities, of setting large eiiuestrian statues over the tombs oj 
powerful military loaders, in some cases above the recumbent efli/v 
of the dead man, as if to represent him in full vigour of life as wefl^ 
in death. That which crowns the canopy over the tomb of 
Grande is a very noble, though somewhat quaint, work, 
the 15th century the influence of Venice became paramount, tlpOpJ* 
tlii.s was really only a further development of the Florentine inAner, 
Venice itself having been directly influenced in the 14th cent&y 
many able sculptors from Florence. ^ 

The architecture of Verona, like its sculpture, passed through 
Lombard, Florentine and Venetian stages. (i.) The church of 
S. Zeno and the cathedral, l>oth of which were mainly rebuilt /^fcth 
in the I2th century, are noble examples of the l^imbardic f^ctun, 
style, with few single-light windows, and with the walls 
decorated externally by scries of pilasters, and by alternating Imnds 
of red and white, in stone or bhek. The arches of this j>criod are 

• There is every reason to doubt Vasari ’.s statement that Pisanello 
was a pupil of Andrea del Ca.stagno. 

» See an eloquent description by Ruskin, Stones of Venice, m. 
pp. 70 seq. 
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semicircular and rest on round columns and capitals, richly carved 
with grotesauc figures and foliage. Most of the external ornainenta- 
tion is usually concentrated on the western front, which often has a 
lofty arched porch on marble columns, resting on griffins or lions 
devouring their prey, (ii.) The Florentine period (c. 1250 to 1400) 
is represented by the church of S. Anastasia, and by many more or 
less mutilated palaces, with fine courts surrounded by arcades in 
one or more storeys. The arches are mostly pointed, and in other 
respects the influence of northern Gothic was more direct in Verona 
than in Florence. Solidity of mass and simplicity of detail are 
among the characteristics of this period, (iii.) The Venetian period 
{c. 1400-1480) was one of little originality or vigour, the buildings 
of this date being largely rather dull copies of those at Venice, 
(iv.) The early Renaissance developed into very exceptional beauty 
in Verona, mainly through the genius of Fra Giocondo (i 435 “* 5 i 4 )» 
a native of Verona, who was at first a friar in the monastery of 
S. Maria in Organo. He rose to great celebrity as an architect, and 
designed many graceful and richly sculptured buildings in Venice, 
Rome and even in France ; he used classical forms with great taste 
and skill, and with much of the freedom of the older medieval archi- 
tects, and was specially remarkable for his rich and d(?licatc sculptured 
decorations. Another of the leading architects of the next stage of the 
Renaissance was the Veronese Michele Sanmichele (1484-1559), a great 
military engineer, and designer of an immense number of magnificent 
palaces in Verona and other cities of Venetia. His buildings are 
stately and graceful in proportion, but show a tendency towards 
(lull scholastic classicism. The fa9acles of his j)alaceH were in the 
lower storey only decorated by rustication, of which he made great 
use, while tne upper part was intended to be decorated with frescoes, 
which (as we have .said) have in most cases perished. To him are 
also due the various gates and the most important bastions in the 
walls of Verona. In consequence of the disa.strous flood of 1882, 
important embankment works were ext‘cutecl along the Adige at 
a cost of ;^30o,ooo. Th<?.se works preclude all danger of future 
inundation. In addition to the Adige embankment, other hydraulic 
works have been either completed or undertaken. An irrigation 
canal, deriving water from the Sega, furnish(!s u} cubic metres 
per second to tin? fields of the upper V(?ronesc district. The 
Camuzzoni indu.strial canal, which runs from the Chievo di 
S, Mas.simo to the suburb of Tombetta, furnishes 26 cubic metres 
of water per second, and generates 4000 horse-power. 'J'he cutting 
of this canal led to the construction of an aqueduct for drinking 
water, which, besides supplying the city, furnishes an ice factory 
with enough water to make 200 quintals of ice per day. The mot.iv(‘- 
power generated by the Camuzzoni canal is utilized by a large? nail 
factory, flour mills, paper mills, cotton mills and works for the 
distribution of electric energy. 

The Adige embankment gave an impetus to building enterprise, 
the banks of the river being now flanked by villa.s and large dwclling- 
hou.ses. 

History ,— ancient Verona was a town of the Cenomani, 
a Gaulish tribe, whose chief town was Brixia. It became a 
Latin colony in 89 n.c. and., acquiring citizenship with the rast of 
Gallia Transpadana in 49 n.c.., became a municipium, 'Tacitus 
wrongly speaks of it as a colony ; but it appears to liave received 
a new colony under Gallicnus. In the time of Augustus it was 
inferior to Pataviumin importance, but on a par with Mediolanum, 
and superior to Brixia and other towns of the district. Inscrip- 
tions testify to its importance— among others one which indi- 
cates that it was the headquarters of the collectors of the 5 % 
inheritance tax under the Empire in Italy beyond the Po. 
Its territory str(?tchcd as far as Hostilia on the Padus (Po), 30 m. 
to the south, and was extensive on other sides also, though its 
exact limits are uncertain. It was an important point in the 
road system of the district, lying on that between Mediolanum 
md Aquileia, while here diverged to the north the roads up the 
Athesis valley and over the Brenner into Raetia, and to the 
south roads ran to Betriacum, Mantua and Hostilia. It was the 
birl\\place of the poet Catullus% In a.d. 69 it became the head- 
quarters of the legions which were siding with Vespasian. Its 
fertile surroundings, its central position at the junction of 
several great roads, and the natural .strength of its position, 
defended by a river along two-thirds of its circumference, all 
combined to make Verona one of the richest and most imj>ortant 
cities in northern Italy, although its extent within the wails was 
not large. The existing remains of walls and gates date from 
the period between the 3rd of April and the 4th of December of 
the year 365. A very handsome triumphal arch, now called 
the Porta de* Borsari, was restored in this year by Gallienus 
(as the inscription upon it, which has taken the place of an older 
one, cancelled to make room for it, records), and became one of 


I the city gates. It is a double arch, and above it are two orders 
of smaller arcades. The same was the case with the Porta 
dei Leoni, another rather similar triumphal arch on the east 
of the city, and with a third arch, the Arco dci Gavi, demolished 
in 1805. 'This last seems to have belonged to the ist century 
A.D. ; remains of it are pre.serve(l in the amphitheatre. It took 
its name from the family in whose honour it was erected ; 
the architect was one L. Vitruvius Cerdo, possibly a pupil and 
freedman of the famous writer on architecture. The Porta dei 
Leoni, on the other hand, bears the name of Tiberius Flavius 
Noricus, a qmttuorvir iure dicundo, i.e, one of the four chief 
magistrates of the city (probably 2nd century a.d.). The 
original line of walls did not include the amphitheatre, but 
passed N.E. of it ; it was, however, afterward-s included in the 
enceinte as a kind of ma.ssivc corner tower.^ The emperor 
Constantine, while advancing towards Rome from Gaul, besieged 
and look Verona (312); it was here, too, that Odoacer was 
defeated (499) by Theodoric the Goth, Dietrich von Bern — 
i,e, Verona — of German legends, who built a castle at Verona 
and frequently resided there. He enlarged the fortified area by 
constructing a wall and ditch (now called Adigetto) straight 
across the loop, to the S.W. of the amphitheatre, and also built 
thermae and restored the acqueducts, which had long been 
out of u.se. 

In the middle ages Verona gradually grew in size and im- 
portance. Alboin, the Lombard king, captured it in 568, and 
it was one of the chief residences of the Lombard, and later of 
the Frankish, monarchs ; and though, like other cities of northern 
Italy, it suffered much during the Guelph and Ghibclline struggles, 
it rose to a foremost position both from tlie political and the 
artistic point of view under its various rulers of the Scaliger or 
Della vScala family. The first prominent member of this family 
and founder of Iiis dynasty was Mastino I. della Scala, who 
ruled over the city from 1260 till Iiis death in 1277. Verona had 
previously fallen under the power of a less able despot, Ezzelino 
da Romano, who died in 1259. Alberto della Scala (died in 
1301) was succeeded by his eldest son Bartolomeo, who was 
confirmed as ruler of Verona by the popular vote., and died 
in 1304. It was in his time that Romeo and Juliet arc said to 
have liv(id. AJboino, the second son, succeeded his brother, 
and died in 1311, when the youngest son of Alberto, Can Grande, 
who since 1308 had been joint-lord of Verona with his brother, 
succeeded to the undivided power. Can Grande (Francesco 
della Scala, d. 1329) was the best and most illustrious of his 
line, and is specially famous as the hospitable patron of Dante 
{q^v,). Other princes of this dynasty, which lasted for rather 
more than a century, were Giovanni (d. 1350), Mastino II, 
(d. 1351), Can Grande II. (d. 1359) and Can Signorio (d. T375). 
In 1389 Gian Galeazzo Vi.sconti, duke of Milan, became by 
conquest lord of Verona. Soon after his death the city fell by 
treacherous means into the hands of Francesco II. di Carrara, 
lord of Padua, In 1404-1405 Verona, together with Padua, 
was finally conquered by Venice, and remained subject to the 
Venetians till the overthrow of the republic by Napoleon in 
1797, who in the same year, after the treaty of Campo Formic, 
ceded it to the Austrians with the rest of Venetia. They 
fortified it strongly in 1814, and with Peschiera, Mantua and 
Legnago it formed part of the famous quadrilateral which until 
1866 was the chief support of their rule in Italy. 


S<?e the various works by Scipione Maflc?i (Verona Illu strata, 
1728; Museum Veronense, 1749); and Th. Mommsen in Corp. 
Inscr. Latin (Berlin, 1883), v. p. .327 (with bibliography) ; A. Wiel, 
The Story of Verona (London, 5 p 5 o 2 ); t^^otme degli sc’avi, passim ; 
E. Giani, L' Antico teatro di (Verona, 1908). 

(J.'H.M.; T. As.) 

VEBONA, CONGRESS M the last of the series of inter- 


national conferences or congresses based on the principle 
enunciated in Art. 6 of the treaty of Paris of November 20th, 
1815 (see Europe, History), It met at Verona on the 20th 


* The view of some scholars is that the original walls were earlier 
than the time of Gallienus, who reconstructed' them on the old lines, 
taking in, however, the amphitheatre. 
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of October 1822. The emperor Alexander L of Russia was 
present in person. There were also present Count Nesselrode, 
the Russian minister of foreign affairs ; Prince Mettemich, 
representing Austria ; Prince Hardenberg and Count Berns- 
torif representing Prussia ; MM. de Montmorency and Chateau- 
briand, representing France; and the duke of Wellington, 
representing Great Britain in place of Lord Londonderry 
(Castlereagh), whose tragic death occurred on the eve of his 
setting out to the congress. 

In the instructions drawn up by Londonderry for his own 
guidance, which had been handed to Wellington by C!anning 
without alteration, was clearly defined the attitude of Great 
Britain towards the three questions which it was supposed 
would be discussed, viz. the Turkish Question (Greek insurrec- 
tion), the question of intervention in favour of the royal power 
in Spain, together with that of the revolted Spanish colonies, 
and the Italian Question. As regards the latter it was laid 
down that Great Britain could not charge herself with any 
superintendence of a system in which she had merely acquiesced, 
and the duty of the British minister would be merely to keep 
himself informed, and to see that nothing was done “ incon- 
sistent with the European system and the treaties.” To make 
this attitude quite clear, Wellington was further instructed not 
to hand in his credentials until this question had been disposed 
of, his place being meanwhile taken by Lord Londonderry 
(Stewart), Castlereagh’s half-brother and successor in the title, 
who had fulfilled the same function at Troppau and Laibach. 
In the Spanish Question Wellington was to give voice to the 
uncompromising opposition of Great Britain to the whole 
principle of intervention. In the Turkish Question, the prob- 
able raising of which had alone induced the British govern- 
ment to send a plenipotentiary to the congress, he was to 
suggest the eventual necessity for recognizing the belligerent 
rights of the Greeks, and, in the event of concerted interven- 
tion, to be careful not to commit Great Britain beyond the 
limits of good offices. 

The immediate problems arising out of the Turkish Question 
had, however, been settled between the emperor Alexander and 
Mettemich, to their mutual satisfaction, at the preliminary 
conferences held at Vienna in September, and at Verona the 
only question raised was that of the proposed French interven- 
tion in Spain. The discussion was opened by three ejuestions 
formally propounded by Montmorency: (i) Would the Allies 
withdraw their ministers from Madrid in the event of France 
being compelled to do so ? (2) In case of war, under what 
form and by what acts would the powers give France their 
moral support, so as to give to her action the force of the 
Alliance, and inspire a salutary fear in the revolutionaries of 
all countries ? (3) What material aid would the powers give, 
if asked by France to intervene, under restrictions which she 
would declare and they would recognize ? 

The reply of Alexander, who expressed his surprise at the 
desire of France to keep the question “ wholly French,” was 
to offer to march 150,000 Russians through Germany to Pied- 
mont, where they could be held ready to act against the Jacobins 
whether in Spain or France. This solution appealed to Mettcr- 
nich and Montmorency as little as to Wellington ; but though 
united in opposing it, four days of ” confidential communica- 
tions ” revealed a fundamental difference of opinion between 
the representative of Great Britain and those of the continental 
powers on the main point at issue. Wellington, firmly based 
on the principle of non-intervention, refused to have anything 
to do with the suggestion, made by Mettemich, that the powers 
should address a common note to the Spanish government in 
support of the action of France. Finally, Mettemich proposed 
that the Allies should “hold a common language, but in 
separate notes, though uniform in their principles and objects.” 
This solution was adopted by the continental powers ; and 
Wellington, in accordance with his instructions not to counten- 
ance any intervention in Spanish affairs, took no part in the 
conferences that followed. On the 30th of October the powers 
handed in their formal replies to the French memorandum. 


Russia, Austria and Prussia would act as France should in 
respect of their ministers in Spain, and would give to France 
every countenance and assistance she might require, the details 
“ being reserved to be specified in a treaty.” Wellington, on 
the other hand, replied on behalf of Great llritain that “ having 
no knowledge of the cause of dispute, and not being able to 
form a judgment upon a h\pothctical case, he could give no 
answer to any of the questions.” 

Thus was proclaimed the open breach of Great Britain with 
the principles and policy of the Great Alliance, which is what 
gives to the congress its main historical interest. 

See Cambridge Modern Hisi., chap. i. “ The Congresses/’ bv W. 
Alison Phillip.s, anti for authorities, ibid. p. 787. (W. A. R) 

VERONAL, in medicine, dicthylmalonyl urea or diethyl- 
barbituric acid (C.,Hr,)X|C10*NH|.,C0, extensively used as a 
hypnotic. It is prepared by condensing diethylmalonic ester 
with urea in the presence of sodium ethylate, or by acting 
with ethyl iodide on the silver salt of malonyl urea ; it forms 
a white crystalline powder, which is odourless, and has a 
slightly bitter taste. Its introduction followed the investiga- 
tions of Emil Fischer and J. v. Merling on the pharmacological 
properties of certain open and closed iireides. Led thereto by 
the impression that hypnotic action a[)pears to be largely 
dependent on the presence of ethyl groups, they prepared 
diethylacctyl urea, diethylmalonyl urea, and dipropylmalonyl 
urea. All three were found to be hypnotics: the first was 
about equal in power to sulphonal, whilst the third was four 
times as powerful, but its use was attended by prolonged after- 
effects. Veronal was found to be midway, It is best given 
in cachets (10 to 15 grains). As it does not affett the circulatory 
or respiratory systems, or temperature, it can be employed in 
many diseased conditions of the heart and lungs as well as in 
mental disturbances, acute alcoholism, morphinomania and 
kidney disease. If taken during a prolonged period it seems 
to lo.se its effect. A soluble salt of veronal has been introduced 
under the name of medinal. Although the toxicity of veronal 
is low, 135 grains having been taken in a single dose without 
serious results, the unreasonable consumption by persons 
suffering from insomnia has led to many deaths, and it 
has been suggested that the sale should be restricted by the 
Pharmacy Acts. 

VERONICA, ST. Act’ording to the most recent version of 
the legend, Veronica was a pious woman of Jerusalem, who, 
moved with pity by the spectacle of Jesus carrying His cross to 
Golgotha, gave Him her kerchief in order that He might wipe the 
drops of agony from His brow. The Lord accepted the offering, 
and after using the napkin handed it back to her with the image 
of His fac(^ miraculously impressed upon it. This, however, is 
not the primitive form of the legend, which a close examination 
shows to be derived from the following story related by Eusebius 
in his Hisioria EccUsiastica (vii. 18). At Caesarea Philippi 
dwelt the woman whom the Lord healed of an issue of blood 
(Matt. ix. 20), and at the door of her house stood, on one side a 
statue of a woman in an attitude of supplication, and on the other 
side that of a man stretching forth his hand to the woman. UJ 
was said that the male figure represented Christ, and that ty 
group had been set up in recognition of the miraculous cujp 
Legend was not long in providing the woman of the ^spcl ^ 
a name. In the West she was identified with MarthawBcti#y 5 
in the East she was called Berenike, or Beronikljlthc^^® 
appearing in as early a work as the Acta Pilaliy the mo.st 
form of which goes back to the 4th century. Toh^s the 
6th century the legend of the woman with the issuf^f blood 
became merged in the legend of Pilate, as is shorn in the 
writings known in the middle ages as Cura sanilmS 'Jibertt 
and Vindicta Salvatoris. According to the forrw of these 
accounts Veronica, in memory of her cure, causid a portrait 
of the Saviour to be painted. The empeilir Tfeerius, when 
afflicted with a grievous sickness, commanded tile woman to 
bring the portrait to him, worshipped Christ bjl||6re eyes, 
and was cured. The legend continued to goflfer ^fcl'etions, 
and a miraculous origin came to be assigned to the image. It 
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appears that in the isUi century the image began to be identi- 
fied with one preserved at Rome, and in the popular speech 
the image, too, was called Veronica. It is interesting to note 
that the fanciful derivation of the same Veronica from the 
words Vera icon (ukmv) “ true image ” — is not, as has been 
thought, ofjrtodern origin, since it occurs in the Otia Imperialia 
(iii. Wf Gervase of Tilbury ( 11 . 1211), who says: “ Est 
ergo ^ronica pictura Domini vera.’^ In several churches the 
office of St Veronica, matron, is observed on various dates. 

Sec Acta Sanctorum, February, i. 440-57 ; L. F. C. Tischontlorf, 
Evangelia apocrypha (2nd cd., Leipzig, 1877), p. 230 ; E. von 
Dobschiitz, Christurbilder (Leipzig, 1899) ; H. Thurston, The 
Stations of the Cross (London, 190O). (H. De.) 

VERRra, GAIUS {c, 120-43 B.c.), Roman magistrate, notori- 
ous for his misgovernment of Sicily, It is not known to what 
gens he belonged. He at first supported Marius and the popu* 
kr party, but soon went over to the other side. Sulla made 
him a present of land at Beneventum, and secured him against 
punishment for embezzlement. In 80, Verres was quaestor in 
Asia on the staff of Cn. Cornelius Dolabella, governor of Cilicia. 
The governor and his subordinate plundered in concert, till in 
78 Dolabella had to stand his trial at Rome, and was convicted, 
mainly on the evidence of Verres, who thus secured a pardon 
for himself. In 74, by a lavish use of bribes, Verres secured 
the city praetorship, and, as a creature of Sulla, abused his 
authority to further the political ends of his party. He was 
then sent as governor to Sicily, the richest of the Roman pro- 
vinces. The people ^gre for the most part prosperous and 
contented, but under Verres the island experienced more misery 
and desolation than during the time of the first Punic or the 
recent servile wars. The corn-growers and the revenue col- 
lectors were ruined by exorbitant imposts or by the iniquitous 
cancelling of contracts ; temples and private houses were 
robbed of their works of art ; and the rights of Roman citizens 
were disregarded. Verre.s returned to Rome in 70, and in the 
same year, at the request of the Sicilians, Cicero prosecuted him. 
Verres entrusted his defence to the most eminent of Roman 
advocates, Q. Hortensius, and he had the sympathy and support 
of several of the leading Roman nobles. The court was com- 
posed exclusively of senators, some of whom might have been 
his personal friends. But the presiding judge, the city praetor, 
M\ Acilius Glabrio, was a thoroughly honest man, and liis 
assessors were at least not accessible to bribery. V(Tres vainly 
tried to get the trial postponed till 69 when his friend Metellus 
would be the presiding judge, but in August Cicero opened the 
case. The effect of the first brief speech was so overwhelming 
that Hortensius refused to reply, and recommended his client 
to leave the country. Before the expiration of the nine days 
allowed for the prosecution Verres was on his way to Massilia. 
There he lived in exile till 43, when he was proscribed by Antony, 
the reason alleged being his refusal to surrender sonic of his 
art treasures which Antony coveted. Verres may not have 
been quite $0 black as he is painted by Cicero, on whose speeches 
we depend entirely for our knowledge of him, but there can 
hardly be a doubt that he stood pre-eminent among the worst 
specimens of Roman provincial governors. Of the seven 
Veirine orations only two were actually delivered; the re- 
gaining were compiled from the depositions of witnesses, 
publi^d after the flight of Verres. 

FLACCUS, MARCUS {c. 10 b.c.), Roman gram- 
marua and teacher, fiourished under Augustus and Tiberius. 
He a freedman, and his manumitter has been identified 
with \<;rrius Flaccus, an authority on pontifical law; but for 
chronological reasons the name of Veranius Flaccus, a writer on 
augury, \m been suggested (Teuffel-Schwabe, Hist, of Roman 
UU 199, 4). He gained such a reputation by his methods of 
mstruction that, he was summoned to court to bring up Gaius 
and Lucius, the grandsons of Augustus. He removed there with 
his whole school, and his salary was greatly increased on the 
condition th# he took no fresh pupils. He died at an advanced 
^e diiihig therein of Tiberius (Suetonius, De Grammaticis, 17), 
and a statue in his honour was erected at I^aeneste, in a marUe 


recess, with inscriptions from his Fasti, Flaccus was also a 
distinguished philologist and antiquarian investigator. For 
his most important work (De Verhorum Significatu) sec Festus, 
Sextus. Of the calendar of Roman festivals (Fasti Praenesiini) 
engraved on marble and set up in the forum at Praeneste, some 
fragments were discovered (1771) at some distance from the 
town itself in a Christian building of later date, and some 
consular fasti in the forum itself (1778). The collection was 
subsequently increased by two new fragments. 

Other lost works of Flaccus were : De Orthograpkia : De Obscuris 
Catonis, an elucidation of obscurities in tlic writings of the elder 
Cato ; Saturnus, dealing with questions of Roman ritual ; Return 
memoria dignarum lihri, an encyclopaedic work much used by 
Pliny the elder ; Res Etruscae, probably on augury. 

For th(! fragments of the Fasti see Corpus Inscriptionum Latinarum, 
i. pp. 311, 474 ; G. Gatti, Due nuovi Frammcnti del Calendario 
di verrio Flacco," in Atti della r. Accademia dei Lincei, 5th ser., 
vol. 5, pt. 2, p. 421 (1898) ; Winthcr, De fastis Verrii Flacci ah 
Ovidio adhihitis (1885) ; J. E. Sandys, Classical Scholarship (ed. 1906). 
vol. i., index, s.v, ** Verrius ” ; fragments of Flaccus in C. O. Muller’s 
edition of Festus ; see also H. Nettleship, Lectures and Essays. 

. VERROCCHIO, ANDREA DEL (1435-14^3), Italian gold- 
smith, sculptor and painter, was born at Florence. He was 
! the son of Michele di Francesco de’ Cioni, and took his name 
from his master, the goldsmith Giuliano Verrocchi. Except 
through his works, little is known of his life. As a painter he 
occupies an important position from the fact that Leonardo 
da Vinci and Lorenzo di Credi worked for many years in his 
botiiga as pupils and assistants. Only one existing painting 
can be attributed with absolute certainty to Verroexhio’s hand, 
the celebrated Baptism of Christ,” originally painted for the 
monks of Vallornbrosa, and now in the academy of Florence. 
The figures of Christ and the Baptist arc executed with great 
vigour and refinement of touch, but are rather hard and angular 
in style. I'he two angels are of a much more graceful cast ; 
the face of one is of especial beauty, and Vasari is probably right 
in saying that this head was painted by the young Leonardo. 
Other pictures from Verrocchio’s hottega probably exist, as, 
for example, two in the National Gallery of London formerly 
attributed to Ant. Pollaiuolo — “Tobias and the Angel” (No. 
781) and the very lovely “ Madonna and Angels ” (No. 2t;6), both 
very brilliant and jc;wel-like in colour. This exquisite painting 
may possibly have been painted from Verrocchio’s dtjsign by 
Lorenzo di Credi while he was under the immediate influence of 
his w'onderful fellow-pupil, Da Vinci.*- 
In examining Verrocchio’s work as a sculptor we are on surer 
ground. One of his earliest works was the beautiful marble 
medallion of the Madonna, over the tomb of Leonardo Bruni 
of Arezzo in the church of Santa Croce at Florence. In 1472 
Verrocchio completed the fine tomb of Giovanni and Piero de’ 
Medici, between the sacristy and the lady chapel of San Lorenzo 
at Florence. This consists of a great porphyry sarcophagus 
enriched with magnificent acanthus foliage in bronze. Above 
it is a graceful open bronze grill, made like a network of cordage. 
In 1474 Verocchio began the monument to Cardinal Forteguerra 
at the west end of Pistoia cathedral. The kneeling figure of 
the cardinal was never completed, and now lies in a room of 
La Sapienza, but the whole design is shown in what is probably 
Verrocchio’s original clay sketch, now in the South Kensington 
Museum. Though tliis work was designed by Verrocchio, the 
actual execution of it was entrusted to his assistant, the Floren- 
tine Lorenzetto. In 1476 Verrocchio modelled and cast the 
fine but too realistic bronze statue of David, now in the Bargello 
(Florence) ; and in the following year he completed one of the 
reliefs of the magnificent silver altar-frontal of the Florentine 
baptistery, that representing the “ Beheading of St John.” 
Verrocchio’s other works in the precious metals are now lost, 
but Vasari records that he made many elaborate pieces of plate 
and jewelry, such as morses for copes, as well as a series of silver 
statues of the Apostles for the pope’s chapel in the Vatican. 
I^tween 1478 and 1483 he was occupied in making the bronze 
group of tl^ “ Unbelief of St Thomas,” which still stands in 
1 Sec Crowe and Cavalcasello, Pamting in Italy (London, 1864), 
ii. pp. 400 seq. 
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one of the external niches of Or San Michele (Florence). 
He received 800 florins for these two figures, which are more 

remarkable for the 
excellence of their 
technique than for 
their sculpturesque 
beauty. The atti- 
tudes are rather rigid 
and the faces hard in 
expression, Verroc- 
chio’s chief ma.stt*r- 
piece was the colossal 
bronze equestrian 
statue of the Vene- 
tian general Barto- 
lommeo Colleoni, 
which stands in the 
piazza of SS. Gio- 
vanni e Paolo at Venice. 
Verrocchio received th^ 
order for this statue in 
1479, but had only 
completed the model 
when he died in 1488. 
In spite of his request 
that the casting should 
be entrusted to his 



senate^ and the statue 


was gilt and uru cilcd in 1496.^ There a])j)ears to be no doubt 
that the model was completed by Verrocchio himself, and that 
nothing more than itsreproduetion in bronze should l)eattributed 
to the much feebler hand of Leopardi, who, however, has set his 
own name alone on the belly-band of the horse— ALEXANDER • 
LEOPARDVS V. F, OPUS. This is perhaps the noblest 
equestrian statue in the world, bt;ing in some respects superior 
to tlic antique bronze of Marcus Aurelius in Rome and to that 
of Gattanielata at Padua by Donatello. The horse is designed 
with wonderful nobility and spirit, and the easy pose of the 
great general, combining perfect balance with absolute ease and 
security in the saddle, is a marvel of sculpturesque ability. 
Most remarkabh} skill is shown by the way in which Vernx’chio 
has exaggerated the strongly marked features of the general, 
so that nothing of its powerful efTcct is lost by the lofty position 
of the head. According to Vasari, Verrocchio was one of 
the first sculptors who made a practical use of casts from living 
and dead subjects. He is said also to have produced plastic 
works in terra-cotta, wood and in wax decorated with colour. 
As a sculptor his chief pupil was Francesco di Simone, the 
son of that Simone whom Vasari wrongly calls a brother of 
Donatello. Another pupil was Agnolo di Polo (Paolo), wht) 
w'orked chiefly in terra-cotta. 

Verrocchio died in Venice in 1488, and was buried in the 
church of St Amhrogio in Florence. 

Sec also Hans Mackowsky, “ Verrocchio . . . Mit 80 Abbildungen 
(1901), KUnster Monographien, No. 52. (J. H. M.) 

VERSAILLES, a town of northern France, capital of the 
d^rtment of Seine-et-Oise, 12 m. by road ^V.S.W. of Paris, 
with which it is connected by rail and tram. Pop. (1906) town, 
45,246 ; commune, 54,820. Versailles owes its existence to the 
palace built by Louis XIV. It stands 460 ft. above the sea, and 
its fresh healthy air and nearness to the capital attract many 
residents. The three avenues of St Cloud, Paris and Sceaux 
converge in the Place d’Armes. Between them stand the former 
stables of the pala(‘e, now ocempied by the artillery and engineers. 
To the south lies the quarter of Sal^, the oldest part of Ver- 
sailles, with the cathedral of St Louis, and to the north the new 
quarter, with the church of Notre Dame. To the west a gilded 
* See Gay, Cart, inid, i, p. 367, 



iron gate and a stone balustrade shut off the great court of I he 
palace from the Place d’Armes. In this court, which slopes 
upw'ards from the gate, stand statues of Richelieu, Conde, 
Du Giiesclin and other famous Frenchmen. At the highest 
point there is an equestrian statue in bronze of Louis XIV., and 
to the right and left of this stri'teh the long wings of the palace, 
while behind it extend the Cour Royale and the smaller Cour do 
Marbre, to the north, south and west of which rise the central 
building. The buildings clustered round the Cour do Marbre, 
which include the apartments of Louis XIV., project into the 
gardens on the WTst considerably beyond the rest of the facade. 
To the north the ('hapcl ('ourt and to the south the Princes Court, 
\vith vaulted passages leading to the gardens, separate the side 
from the central buildings. On the other is the inscription, 
A toutes Ics gloires de la France,” which Louis Philippe justified 
by forming a collection of works of art (valued at £1,000,000), 
commemorating the great events and persons of French history. 
The palace chapel (1696-1710), the roof of which can be seen from 
afar rising above the rest of the building, was the last work of 
J. Hardouin-Mansart. 


The groimti-lloor of the north wing on the garden sUle contains 
elovon halhs of Jiistorical pictures from Clovis to Louis XVL, 
and on the side of the interior courts a gallery containing casts of 
royal funereal niomimf'nts. The Halls of the Crusades op(ni off 
this gallery, and are decorated with the arms of crusaders anti with 
modern pictures dealing with that period. On tht? first floor of 
the nor til wing 011 I lie gartlen sitle are ten halls of pictures com- 
lueinoraling historical ev»Mit.s from 1795 to 1830; on the court 
side is tlie Gallery of Sculpture, wliicli contains the Joan of Arc of 
the ])riiicess Ufane of Orleans ; and there are seven halls chiefly 
tlevolctl to French campaigns and generals in Africa, Italy, the 
Crimea and Mexico, with some famous war pictures by HoractJ 
Vernet. The second storey has a portrait gallery. In the north 
wing is also the theatn? built under Louis XV. by Jacques- Ange 
(Jabriel, whicli was first used on the ibth c)f May 1770 on the marriage 
of the dauphin (afterwards I.ouis XVL) and Marie Antoinette?. 
Here, on the .ind of October 1789, the celebrated banquet was given 
to the (Janies ciu (, Orps, the? toasts at which provoked the riots that 
drove tlie royal family from Versailles; and here tlie National 
Assenildy met from the loth of Marcli 1871 till the proclamation 
of the constitution in 1H75, and the Senate from the 8th of March 
1876 till the return of the* two chambers to Paris in 1879. On the 
gromul -floor of the central buildings are the halls of celebratecl 
warriors (once the anl(?room of Madame do Ponipadf)ur), marshals, 
constables a.iul adtnir.ds, iind llu* suite of rooms known as the 
Dauphin’s Apartments, now given up to historical portraits. The 
(Jalorie. Basse, once known as the Gallery of i.ouis XIJL, leads to 
the rooms surrounding the Marble Court, a series of which contain.s 
many plans of l)attl(’s. Tin? loblnes of llu? ground-floor an? full of 
busts, statues and tombs of kings and celebrated men. The famous 
staterooms are on the first floor. On the garden side, facing the north, 
are a s(?ries of seven halls, some of them decorated witli tape.stri(?s 
rqwjsenting tlie lih* of I.ouis XIV. Among them may be mentioned 
tile Hall of ijercuies, till >710 the upper half of the old chapel, 
where the dukes of (’hartres. Maim* and Burgundy were married, 
and Bossuet, .Ma-ssillon and Bourdaloue preached; the Hall of 
Mercury, where tin? coffin of Louis XIV. stood for eight days after 
his death ; and llio Hall of A]K)!1o, or throne room. To the front 
of the ]>alace, facing the west, are the Galleries of War and Peace, 
w'ith allegorical ])ictures, and the Glass Gallery, built by Mansart 
in 1678 (235 ft. Tong, 35 wide and 42 high), having 34 arches, 17 
which .'ire filled with windows looking on the gardens and 17 witj|^ 
large mirrors. Tin? gallery is overloaded with ornament, and th 
pictur<?s Tiy Charh’S L<?bnin, the trophies and figures of chiUlm 
by Antoim? ('oysevox, and the inscriptions attributed to Boij|p 
and Racine, all glorify Louis XIV. This gallery was used b>^P 
as a throne room on .state occasions. Here the krnjf of 
was proclaimed emiieror of Germfiny on the i8th of Janujir^^^?** 
CJonnoctcd with the Gallery of Peace are tlie queen’s apnrAeuts. 
occupied successively by Marie 'J'her6se, Marie Le?czinska 
Antoinette, where the duchess of Angouh'me was born, tli(f du‘'I“-S8 
of Burgundy died, and Marie Antoinetti? was almost 
on the 6th of Octol)er 1789. Behind the Class (Jallcrv flu tli<* 8>de 
of the court arc the rooms of Louis XIV. The CEil de Tiipuf. 
from its oval window, was the antoroom wlmre the cnujjtier*) waited 
till the king rose. In it is a picture representing Loiji8,XT\* 
family as Olympian deities ; and it leads to the T»cdrjoin m 
Lo\nft XIV. died, after using it from 1701, and wTiid) Louis XV. 
occupied from 1722 to 1738. In the south wag of the pamce, 
on the ground -floor, is the Gallery of the Rcpul^ r?! 

Empire, the rooms of which contain paintings of fterm's m tnf* me 
of Napoleon I. A sculpture gallery contains Iwts ‘y 
scholars, artists, generals and public men from tlidlinK? 
onwards. In the south wing is also the room where tne Lnamber 
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of Deputies met from 1876 till 1879, and where the Congress has 
since sat to revise the constitution voted at Versailles in 1875 and 
to elect the president of the republic. The first floor is almost 
entirely occupied by the Baltic (lallery (394 ft. long and 43 wide), 
opened in 1836 on the site of rooms used by Monsieur the brother 
of Louis XIV. and the duke and duchess of Chartres. It is lighted 
from above, and the walls are hung with pictures of French victories. 
In the window openings are the names of soldiers killed while fight- 
ing for France, with the names of the battles in which they fell, 
and there are more than eighty busts of princes, admirals, constables, 
marshals and celebrated warriors who met a similar death. An- 
other room is given up to the events of 1830 and the accession of 
Louis Philippe, and a gallery contains the statues and busts of kings 
and celebrities. 

The gardens of Versailles were planned by Andre Le Notre. 
The ground falls away on every side from a terrace adorned with 
ornamental basins, statues and bronze groups. Westwards 
from the palace extends a broad avenue, planted with large 
trees, and having along its centre the grass of the “ Tapis Vert **; 
it is continued by the Grand Canal, 200 ft. wide and i m . long. On 
the south of the terrace two splendid staircases lead past the 
Orangery to the Swiss I.akc, beyond which is the wood of Satory. 
On the north an avenue, with twenty-two groups of three children, 
each group holding a marble basin from which a jet of water 
rises, slopes gently down to the Basin of Neptune, remarkable 
for its fine .sculptures and abundant water. The Orangery 
(built in 1685 by Mansart) is the finest piece of architecture at 
Versailles ; the central g^allery is 508 ft. long and 42 wide, and 
each of the side galleries is 375 ft. long. There are 1200 
orange trees, one of which is said to date from 1421, and 300 
other kinds of trees. 

The alleys of the parks are ornamented with statues, vases 
and regularly cut yews, and bordered by hedges surrounding the 
shrubberies. Between the central terrace and the Tat)is Vert is 
the Basin of Latona or the Frogs, with a white marble group of 
Latona with Apollo and Diana. Beyond the I’ajus Vert is the large 
Basin of Apollo, who is represented in his chariot drawn by four 
horses ; there are three jets of water, one 60, the others 50 ft. in 
height. The Grand Canal is still used for nautical displays ; under 
Louis XIV. it was covered with Venetian gondolas and other boats, 
and the evening entertainments usually ended with a display of 
fireworks. Around the Tapis Vert are numerous groves, the most 
remarkable being the Ballroom or Rockery, with a waterfall ; 
the Queen’s Shrubbery, the scene of the intrigue of the diamond 
necklace ; that of the Colonnade, with thirty-two marble columns 
and a group of Pluto carrying off Proserpine, by Francois (lirardon ; 
the King's Shrubbery, laid out in the English style by Louis Philippe ; 
the beautiful Grove of Apollo, with a group of that god and the 
nymphs, by Girardon ; and the Basin of Enccladus, with a jet of 
water 75 ft. high. 

AmoiyAag^iief attractions of Versailles arc the fountains and 
watcmirnKSui^e by Louis XIV. in imitation of those he had 
seen at .TOii|uet^s chateau of Vaux. Owing to the scarcity of 
w'atcr at Versailles, the works at Marly-lc-Roi were constructed in 
order to bring water from the Seine ; but part of the supply thus 
obtained was diverted to the newly erected chateau of Marly. 
Vast sums of money were spent and many lives lost in an attempt 
to briii{ water from the Eure, but the work was stopped by the 
war 0^688. At last the waters of the plateau between Versailles 
and Rambouillet were collected and led by channels (total length 
)8 m.) to the gardens, the soil of which covers innumerable 
^pcs, vaults and aqueducts. 

Beyond the present park, but within that of Louis XIV., are the 
t^Trianqns. The Grand Trianon was originally erected its a 
for Louis XIV. in 1670, but in 1687 Mansart built a new 
para|> on its site. Louis XV., after establishing a botanic 
gardeii made Gabriel build in 1766 the small pavilion of the 
Petit Trianon, where the machinery is still shown by which his 
supper-U)le came up through the floor. It was a favourite 
residence of Marie Antoinette, who had a garden laid out in the 
English style, with rustic villas in which the ladies of the court 
led a mimic peasant-life. The Grand Trianon is a one-storeyed 
building with two wings, and has been occupied by Monsieur 
(Louis XI V.^s brother), by the Great Dauphin, Napoleon I., 
and Louis Philippe and his court. The gardens of the Grand 
Trianon are in same style as those of Versailles, and there 
is a museum with a curious collection of state carriages, old 
harness, &c. 
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Apart from the palace, there are no buildings of interest in 
Versailles ; the church of Notre Dame, built by Mansart, the 
cathedral of St Louis, built by his grandson, the Protestant 
church and the English chapel being in no way remarkable. 
The celebrated tennis-court (Jeu de Paume) is now used as a 
museum. The large and sumptuous palace of the prefecture 
was built during the second empire, and was a residence of the 
president of the republic from 1871 to 1879. The library consists 
of 60,000 volumes ; and the military hospital formerly accom- 
modated 2000 people in the service of the palace. There are 
statues of General Hoche and of Abbe de Tfipee in the town. 
A school of horticulture was founded in 1874, attached to an 
excellent garden, near the Swiss Lake. 

Versailles is the scat of a bishopric, a prefect and a court of 
assizes, and has tribunals of first instance and of commerce, a board 
of trade-arbitrators, a chamber of commerce and a branch of the 
Hank of France, and, among its educational establishments, lycees 
and training colleges for both .sexes and a technical school. It is 
an important garrison town and has a school of military engineer- 
ing and artillery. Distilling, boot and shoe making, and market- 
gardening employ many of the people, but the town has no specially 
characteristic industry. The links of the Paris Golf Club are at La 
Houlie near Versailles. 

Louis XI IT. often hunted in the woods of Versailles, and 
built a small pavilion at the corner of what is now the rue de 
la Pompe and the avenue of St Cloud. In 1627 he entrusted 
Jacques Lcmcrcicr with the plan of a chateau. In 1661 Louis 
Levau made some additions which were further developed by 
him in 1668. In 1678 Mansart took over the work, the Galerie 
des Glaces, the chapel and the two wings being due to him. 
In 1682 Louis XI V. took up his residence in the chateau. It 
is estimated that 20 million pounds were spent on the palace, 
gardens and works of art , the accounts for which were destroyed 
i)y the king. Till his time the town was represented by a few 
houses to the south of the present Place d^Armes ; but land was 
given to the lords of the court and new houses sprang up, chiefly 
in the north quarter. Under Louis XV. the parish of St Louis 
was formed to the south for the increasing population, and new 
streets were built to the north on the meadows of Clagny, where 
in 1674 Mansart had built at Louis XIV.’s orders a chfxteau 
for Madame de Montespan, which wa.s now pulled down. Under 
Louis XVI. the town extended to the east and re(*eivcd a muni- 
cipality ; in 1802 it gave its name to a bishopric. In 1783 the 
armistice preliminary to the treaty of peace between Great 
Britain and the United States was signed at Versailles. The 
.statcs-gcneral met here on the 5th of May" 1789, and on the 
20th of June took the solemn oath in the Tennis Court by 
which they bound themselves not to separate till they had 
given France a constitution. Napoleon neglected, and Louis 
XVHL and Charles X. merely kept up, Versailles, but Louis 
Philippe restored its ancient splendour at the cost of 
£1,000,000, In 1870 and 1871 the town was the headquarters 
of the German army besieging Paris. After the peace Versailles 
was the seat of the French National Assembly while the 
commune was triumphant in Paris, and of the two chambers 
till 1879, being declared the official capital of France. 

See A. P. Gilli.*, et les deux Trianons, with illustrations by 

M. Lambert (Tours, 1899, 1900) ; P. de Nolhac, La Creation de 
Versaiilrs (Versailles, 1901) ; J, E. Farmer, Versailles and the Court 
under Louis XIV. (New York, 1905). 

VERS DE SOCIETY, a term for social or familiar poetry, 
which was originally borrowed from the PYench, and h^ now 
come to rank as an English expression (sec Fennell, The Stanh 
ford Dictionary of Anglicised Words), The use of the phrase as 
an English one is ffrst met with at the opening of the 19th 
century. It is to be observed that it has come to bear a meaning 
which is not wholly equivalent to that of the French original. 
It was said of the blind philosopher, M. C. J. Pougens (1755- 
1833), that his petiis vers de sociele procured great success 
for him in the salons of Paris, and several of the rhymesters of 
the early i8th century were prominent for their adroitness in 
composing poUts vers sur des sujeis legers. The prince of such 
graceful triflers was the Abb6 de Chaulieu (1639-1720), of 
whom it was said that he made verses solely for the amusement 
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of his friends, and without the smallest intention of seeing 
them in print. The best of his effusions have preserved a 
(!ertain freshness because of the neatness with which they are 
turned, but it can scarcely be said that they have any pre- 
tension to be called poetry. They were inspired by incidents 
in the private life of the day, and were largely addressed to a 
few friends of exalted rank, who were hardly less witty than 
the author himself, such as the due de Nevers, the marquis de 
Lassay, the duchesse de liouillon and the marquis de la Fare. 
In the collections of Chaulieu^s works, which were very often 
reprinted, side by side with his own pieces will be found petits 
vers de societe indited by these great friends of his, and often 
quite as well turned as his own. To write such verses, indeed, 
was almost an accomplishment of good breeding. An enormous 
collection of them was brought together by Titon du Tillet 
(1676-1762), in his Parnasse fran^oisy where those who are 
curious on the subject may observe to satiety how ingenious 
and artificial and trifling the vers de societe of the French 
1 8th century could be. The fashion for them followed upon 
the decline of an interest in rondeaux, ballades and villanelles, 
and Chaulieu himself had not a little to do with throwing tho.se 
ingenuities out of fashion, his attack on Ben.seradc, who w'cnt 
so far as to turn the whole of Ovid’s Metamorphoses into ron- 
deaux, being, according to his editor of 1732, ‘‘the first work 
which displayed the delicacy of the Abbe de Chaulieu’s taste, 
and his talent for poetry.” Of the writers of vers de societe 
in France, J. B. Rousseau had the most poetical faculty ; he 
was, in fact, a poet, and he wrote a “ Billet a Chaulieu ” which 
is a gem of delicate and playful charm. But, as a rule, the 
efforts of the French versifiers dans Us petits genres were not 
of considerable poetic value. 

If in England the expression vers de socUU carries with it 
more literary dignity, this is mainly due to the genius of one 
man. Prior’s Poems on Several Occasions y collected in 1709, 
presents us with some of the earliest entirely characteristic 
specimens of vers de societe, and with some of the best. Here 
the poet consciously, and openly, resigns the pretension of 
high effort and an appeal to Parnassus. He is paying a visit 
at Burghlcy House, where the conversation turns on the merits 
and adventures of Mr Fleetwood Shepherd ; Prior then and 
there throws off, in extremely graceful verse, a piece appro- 
priate to the occasion. He addresses it, and lie dates it (May 
14, 1689) ; and this is a typical example of vers de societe. 
It will be seen that Prior, who learned much from his residence 
in the heart of the French world of fashion between 1711 and 
1715, treats very much the same subjects as Chaulieu and La 
Fare were treating, but he does so with more force of style and 
dignity of imagination. As the i8th century progressed, the 
example of Prior was often followed by English poets, without, 
however, any general recapture of his forcible grace. The 
vers de societe tended to be merged in the epistle and in the 
epigram. Swift, however, when he was neither coarse nor 
frigid, sometimes achieved a genuine success, as in the admir- 
able verses on his own death. The odes of Ambrose Philips 
(167 j -1 749) addressed by name to various private persons, 
and, most happily, to children, were not understood in his own 
age, but possess some of the most fortunate characteristics of 
pure vers de societe. In his “ Welcome from Greece,” a study 
in ottava rima, Gay produced a masterpiece in this delicate 
class, but most of his easy writings belong to a different category. 
Nothing of peculiar importance detains us until we reach 
Cowper, whose poems for particular occasions, such as tho.se 
on “ Mrs I'hrockmorton’s Bullfinch ” and “ The Distressed 
Travellers,” are models of the poetic use of actual circumstances 
treated with an agreeable levity, or an artful naivete. In a 
later age, Byron, who excelled in so many departments of 
poetry, was an occasional w'riter of brilliant vers de societe, 
such as the epistle “ Huzza, Hodgson,” but to find a direct 
successor to Prior it is necessary to pass Henry Luttrell (1765- 
1851) and W. R. Spencer (1769-1834), and to come down to 
W. M. Praed (^.v.)* A certain character was given to English vers 
de societe by Hood and Barham, but the former was too much 
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addicted to a play upon word.s, the latter was too boisterous, 
to be considered as direct continuers of the tradition of Prior. 
That tradition, however, was revived by Frederick Locker, 
afterwards Locker-Lampson (1821-1895), whose London 
Lyrics, first printed in .1857 and constantly modified until 
1893, is in .some respects the typical modern example of pure 
vers de socUte, Locker was a simple, clear and easy writer ; 
he successfully avoided the least appearance of that effort 
which is fatal to this kind of verse. His ” Rotten Row,” 
with its reminiscences of the early sixties, 

“ But where is now Ihi* courtly troop 
That once rode laiiKhing by ? 

I miss the curls of C'antelupe, 

The lau|i;h of Lady Di,” — 

touches of real portraiture — is a perfect example of vers de 
socUti. Since the days of Locker, those who have attempted 
to strike the lighter lyre in English have been very numerous. 
Almo.st immeasurably .superior to the rest has been Mr Austin 
Dobson, who is,* however, .something more than a writer of vers 
de societe. 

Collections of vers de sociiHv of much excellence have been pub- 
lished by J. K. Stephen (iH.(;t>-92). Andrew Lang (b. 1844), A. T). 
Godley (b. 1856). Owen Seoman (b. 1861) and A. R. Ropes (“ Adrian 
Ros.s’') (b. 1850). (E. G.) 

VBRSE (from Lat. versus, literally a line or furrow drawn by 
turning the plough, from vertere, and afterwards signifying an 
arrangement of syllables into feet), the name given to an 
a.ssemblage of words so placed together as to produce a metrical 
effect. The art of making, and the science of analysing, such 
verses is known as Versification. According to Max Muller, 
there is an analogy between versus and the Sanskrit term, vrittOy 
which is the name given by the ancient grammarians of India 
to the rule determining the value of the quantity in vedic 
poetry. In modern .speech, verse is directly contrasted with 
pro.se, as Ix^ing essentially tht; result of an attention to determined 
rules of form. In English we speak of ” a verse ” or ” verses,” 
with reference to .specific instances, or of “ verse,” as the general 
science or art of metrical expression, with its regulations and 
phenomena. A verse, which is a scries of rhythmical syllables, 
divided by pauses, is destined in .script to occupy a single line, 
and was so understood by the ancients (the of the Greeks). 
The Alexandrian scholiast Hephaestion .speaks distinctly of 
verses that ceased to be verses because they were too long; 
he stigmatizes a pentameter line of Callimachu.s as otIxov 
viripfierpov. There is no danger, therefore, in our emphasiz- 
ing this rule, and in saying that, even in Mr Swinburne’s 
most extended experiments the theory is that a verse fills but 
one line in a .supposititious piece of writing. 

It is essential that the vcr.se so limited should be a complete 
form in itself. It is not, like a clause or a sentence in prose, 
unrecurrent and unlimited, but it presents us with a successive 
and a continuous cadence, confined within definite bounds. 
There has been a constant discussion as to what it is in which 
this succession and this continuity consist, and^here we come 
at once to the principal difficulty which makes the analy.sis 
of the processes of the poets so difficult. To ^d)ack to the 
earliest European tradition, it is universally admitted that the 
ancient Greeks considered the art of verse as a branch of music, 
and as such co-ordinated it with harmoity and orchestral effect. 
Thi.s appears from definite statements preserved in the fragments 
of Aristoxenus of Tarentum, a grammarian who lived in the age 
of Alexander the Great, and whom we shall see to h»ye been the 
first who laid down definite laws for prosody as a>jfcartment 
of musical art (jiavoiKy), It wa.s found necessa^^ in order 
to compose a work of musical value, to work out m .system of 
disciplined and linked movement. This system, or arrangemejflJ 
was called rhythm, and this is common to all the arts of irieloM 
Harmony, consisting in the reproduction of the sound of hun^ 
voices or of musical instruments, and orchestrics, dealing ydth 
the movements of the human body, were expressed in metrical 
art by that arrangement of syllables which is known as rhytlm^ 
The science of metre is the teaching of those Inws on which 
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depends the rhythmical forms of poetry. This science has been, 
from the earliest ages of criticism, divided into a study of tlie 
general principles upon which all these forms are builded, and 
upon the special t)*pcs into which they have gradually developed. 

In considering ancient versificyition, it is necessary to give 
attention to Latin as well as to Greek metre, because although 
the Roman poets were in the main dependent upon the earlier 
tradition, there were several points at which they broke away, 
and were almost entirely independent. Roman verse, though 
essentially the same as Greek verse, was modified by the national 
development of Italian forms of poetry, by a simplified imitation 
of Greek measures, and by a varied intensity in the creation of 
new types of the old Greek artwtic forms (Volkmann). Tn 
later times there was a tendency to consider the laws of metre 
as superior to, and almost independent of, the native impulse 
of the poet ; and this is where the study of the old poetry 
itself is most salutary, as checking us in our tendency to bow 
too slavishly to the rules of the grammarians. No doubt, in 
the archaic times, theory and practice went hand in haiid. 
The poet, held in constant check by the exigencies of music, 
was obliged to recognize the existence of certain rules, the 
necessity of which was confirmed by the delicacy of his car. 
These he would pass down to his disciples, with any further 
discoveries which he might himself have made. For instance, 
what we are somewhat vaguely told of the influence of a poet 
like Archilochus, to whom the very invention of trochaic and 
iambic metre is, perhaps fabulously, attributed, points to the 
probability that in Archilochus the Ionian race produced a 
poet of extraordinary daring and delicacy of ear, who gathered 
the wandering rhythms that had existed, and had doubtless 
been used in an uncertain way before his time, into a system 
which could be depended upon, and not in his hands only, 
to produce certain effects of welcome variety. Ills system would 
engage the attention of theorists, and we learn that by the 
time of Plato schools of oral metrical education were already 
in existence, where the science of sounds and syllables was 
already beginning to be recognized, as may be seen in the 
Craiylus. Before long, the teachings in these peripatetic schools 
would be preserved, for safety’s sake, in writing, and the 
theoretic literature of versification would begin, in fact, we 
read in Suidas of a certain Lasus of Hermione who wrote an 
Aft of Poetry, and the age of this, the earliest of recorded 
authorities on the formal laws of verse, is fixed for us by the 
fact that he is spoken of as having been the master of Pindar. 
Of the writings of Lasus and his followers, however, nothing 
remains, and the character of their teaching is problematical. 
In the 3rd century b.c., however, we come upon a figure which 
preserves a definite character ; this is Aristoxenus, the disciple 
of Aristotle, who gave his undivided attention to rhythm, and 
who lives, unfortunately only in fragments, as tlie most eminent 
musical critic of antiquity. The brief fragments of his Elements 
of Rhythm (pvOfUKa arroix^La), originally written in three books, 
are of unsurpassed value to us as illustrating the attitude of 
classical Greece; to the interrelation of verse and music. The 
third book of ArLsloxenus dealt specifically with Xcfis, or the 
application of jrhythm to artistically composed and written verse. 

It is certain that, after the time of Alexander the Great, the 
tb ories of verse tended somewhat rapidly to release themselves 
fro\5\ the theories of music, and when, in the successive ages of 
Grei^ criticism, much attention was given to the laws of 
versteation, less and less was said about harmony and more 
and nuM-e^gbout metre. Rules, often of a highly arbitrary 
nature, drawn up by grammarians, who founded their 
laws on Mholiastic stody of the ancient poets. The majority 
of the works in wlu(^-:fj» rules were collected are lost, but 

f jMCbiiidion of |etres, by Hephoestion, a scholiast 

i»o century A.D., lia .4 been preserved., First printed in 
,11126, s and translations of Hephaei;|m’s manual have 
not beenlnfrequent. 

It is from Hephaestion that most of our Itli^ on the subject of 
classical prosody arc obtained. His work, a^^lli^lt^ess it, seems to 
))e a summary, made by himself, for use in schew; df an exhaustive 


treatise he had published on the Greek metrical system as a whole, 
in 48 books. The pre-eminent imporUince of Hephaestion was 
exposed to the learned world of Europe by Th. Gaisford, in 1810. 
A contemporary of Hephaestion, llerodian, who was one of the 
most eminent ol' Alexandrian grammarians, gave clo.se attention to 
prosody, and was believed to have summed up everything that 
could be known on the subject of verse by critics of the and century 
A.D., in his in twenty books. As Herodian.. 

throughout his life, seems to have concentrated his attention on the 
study of Homer, it is supposed that he started with a consideration 
of the metre and accent of tlie Jliad, The almost complete loss of 
his treatises is regrettable. Philoxenus was the author of a very 
early work, lUpl /j^rpuv] but this is entirely lost. In the musical 
cyclopaedia of Quintilian, there was included a chapter on the 
elements of the rhythmic art, and in this the metres recognized at 
the time were recorded and described. Among the Latin authorities 
on versification, the leading place is taken, in the ist century b.c., by 
Tercnliiis Varro, whose systematic treatment of metre in his works 
De sermone latino and De lingua latina is often referred to. But we 
know more of Tcrentianus Maurus, who flourished in the second 
half of the 2nd century A.»., since we possess from his hand a hand- 
book to metre, written in verse, in which, in particuhir, the Horatian 
metres are carefully analysed. He follows Caesius Bassus, the 
friend of Nero, who had dedicated to his imperial patron a work 
on prosody, of which fragments exist. Three tracts, attributed to 
the rhetor Marius Victorinus (one entitled De ratione metrorum), 
belong to the 4th century, and are still quoted by scholars. Another 
early authority was Flavius Mallius Thcodorus, whose De Metris 
has been frequently reprinted. 

The metrical theory of the Byzantine grammarians was 
entirely in unison with the old tradition of the Alexandrian 
schools, and depended on the authority of Hephae.stion. Michael 
Psellus, in the Qth^entury, wrote abundantly on the subject, and 
towards the close of the Empire the verse-handbooks of Isaac 
Tzetzes (d. 1138) and of his brother Joannes were in general use. 
A large number of other Byzantine scholiasts and theorists are 
mentioned in this connexion by Gleditsch. Very little attention 
was paid to metrical science in medieval and even Renaissance 
days. It is much to the honour of English scholarship that the 
earliest modern writer who made a rational study of ancient 
metre was Richard Bentley, in his Schediasma de metris Teren- 
tianis, printed at Cambridge in 1726. He was soon followed 
by the GtJrmans, in particular by Hermann, Bocckh and J. A. 
Apel. To this da)', German scholarship easily leads in the 
rational and accurate study of classical versification. 

The chief princi})le in ancient verse was quantity, that is, 
the amount of time involved in the effort to express a syllabic. 
Accordingly, the two basal types which lie at the foundation of 
classical metre are “ longs ” and shorts.” The convention 
was that a long syllable was equal to two short ones : accord- 
ingly there was a real truth in calling the succession of such 
“ feet” metre, for the length, or weight, of the syllables forming 
them could be, and was, measured. What has to be realized 
in speaking of ancient metre is that the value of these feet was 
defined with exactitude, not left uncertain, as it is in modern 
European verse, when accent is almo.st always made the guiding 
principle, In Greek verse, there might be an ictus (stress), 
which fell upon the long syllable, but it could only be a reflat- 
ing element, and accent was always a secondary element in the 
construction of Greek metre. The ** feet ” recognized and 
described by the ancient grammarians were various, and in 
their apparent diversity sometimes diflPicult to follow, but the 
comprehension of them is simplified if the student realizes that 
the names given to them are often superfluous. The main 
distinction between feet consists in the diversity of the relation 
between the strong and the weak syllables. There are naturally 
only two movements, the quick and the slow. Thus we have 
the anapaest ^ — , short-short-long) and the dactyl 

( — 'w/, long-short-short), which arc equal, and differ only 
as regards the position of their parts. To these follow two feet 
which must be considered as in their essence non-metrical, as 
it is only in combinaiion with others that they can become 

metrical. These are the spondee ( , long-long) and 

the pyrrhic short-short). Of more e.ssential character 

are the two descriptions of slow' feet, the iamb , short- 
long) and tlie trochee ( — long-short). Asides these 

die^te types, the ingenuity of formalists has invented an 
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almost infinite number of other “ feet.** It is, perhaps, 
necessary to mention some of the principal of these, although 
they are, in the majority of cases, purely arbitrar}% In the 
rapid measures we find the tribrach (w w short-short- 

short), the molossus ( , long-long-long), the amphibrach 

('w — w, short-long-short), the amphimacer ( — , long- 

short-long), the baccliius , short-long-long) and the 

antibacchius ( long-long-short). There is a foot of 

four syllables, the choriamb ( — w — , long-short-short- 
long), which is the fundamental foot in Aeolic verse— very 
frequently mentioned, but very seldom met with. 

It must not be forgotten that the prosodical terminology 
of the Greeks, which is often treated by non-poetical writers 
as something scientific and even sacrosanct, dates from a 
time when ancient literature had lost all its freshness and 
impulse, and was exclusively the study of analysis and gram- 
marians. Between the life of Pindar, for instance, and that of 
Hephaestion, the great metrical authority, there extends a 
longer period than between C!haucer and Professor Skeat ; and 
to appreciate the value of the rules of Greek prosody we must 
recollect that those rules were invented by learned and academic 
men to account for phenomena which they observed, and 
wished to comprehend, in writings that had long been classiail, 
and were already growing positively archaic. The fact seems 
to be that the combination of long and short syllables into 
spondees, iambs, dactyls and anapaests, forms the sole genuine 
basis of all classical verse. 

Metre is a science which pays attention to all the possible 
regular arrangements which can be made of tliese four indis- 
pensable and indestructible types. Of the metres of the ancients 
by far the most often employed, and no doubt the oldest, was the 
dactylic hexameter, a combination of six feet, five successive 
dactyls and a spondee or trochee 

-'i W W " w w -1 w -■ w w ^ w w 

This was known to the ancients as ** epic ** verse, in contrast 
to the various lyrical measures. The poetry of Homer is the 
typical example of the use of the epic hexameter, and the 
character of the Homeric saga led to the fashion by which the 
dactylic hexameter, whatever its subject, was styled ** heroic 
metre.** The earliest epics, doubtless, were chanted to the 
accompaniment of a stringed instrument, on which the pulsa- 
tion of the verse (w/) was recorded. It was the opinion of 
W. ('hrist that the origin of the hexameter was to be sought 
in hieratic poetry, the fulness of the long dactylic line attracting 
the priests to its use in the delivery of oracles, from which it 
naturally passed to solemn tales of the actions of gods and heroes. 
It is more difficult to sec how, later on, it became the vehicle 
for comic and satiric writing, and is found at last adopted by 
the bucolic poets for their amorous and pastoral dialogues. 
The Homeric form of the daccylic hexameter has been usually 
taken, and was taken in classical times, as the normal one, 
but there have been many variations. A hexameter found in 
Catullus consists exclusively of spondees, and deviation from 
the original heroic type could go no further. This concentration 
of heavy sounds was cultivated to give solemnity to the cha- 
racter of the line. In the whole matter, it is best to recognize 
that the rules of the grammarians were made after the event, 
to account for the fact that the poets had chosen, while adhering 
to the vcrse-structure of five rapid beats and a subsidence, to 
vary the internal character of that structure exactly as their 
ear and their passion dictated. This settms particularly true 
in the case of the caesura, where the question is not so much 
a matter of defining “ male ** caesura or female *’ caesura, 
** bucolic ** caesura or “ trochaic,*’ as of patiently noting 
instances in which the unconscious poet, led by his inspiration, 
has varied his pauses and his emphasis at his own free will. 
The critics have written much of prosodical licence,” but 
verse in the days of Homer, like verse now, is simply good or bad, 
and if it is go^ it may show liberty and variety, but it knows 
nothing of “ licence.” 

We pass, by a natural transition, to the pentameter, which 


is the most frequently employed of what are known as the 
syncopied forms of dactylic verse. It was used witli the hexa- 
meter, to produce the effect which was early called elegiac, and 
its form shows the appropriateness of this custom : — 

“Cynthiii | prima fu* [ it, !! Cynthia 1 liiiis f- | rit.” 

A hexameter, full of energy and exaltation, followed by a 
descending and melancholy pcntametcT, had an immediate 
tendency to take a complete form, and this is the origin of the 
stanza. The peculiar character of this two-line stanza has been 
fixed for all time by a brilliant epigram of Schiller, wliich is itself 
a specimen of the form : — 

“Im Hexaiiictci* slcigt des Springquclls lliissige Silulc, 

Tm IVntanu'tcr dniuf filllt si(^ mclodisch hcnib/’ 


Such a distich was called an elegy, Acycioc, as specially suitable 
to an cXeyos or lamentation. It is difficult to sa)' witli certainty 
whether the distich so composed was essential as an accompani- 
ment to flute-music in the earliest times, or how soon there came 
to be written purely literary elegies towards which the melody 
stood in a secondary or ornamental relation. It has, however, 
been observed that even when the distich had obviously come 
to be a purely intellectual or lyrical thing, there remained in 
the sound of the pentameter the trace of lamentation, in which 
its primitive use at funeral services was clearly preserved. 
Other grammarians, however, among whom (!asar, in his work 
on the origin of elegiac verse, is prominent,— -do not believe in 
the lugubrious esstmee of the pentameter, and think that the 
elcgiacal couplet was originally erotica, and was adapted to 
mournful themes by Simonides. If wc may credit a passage 
in Athenaeus, it would seem that the earliest-known elegists, 
such as Callinus and Solon, wrote for recitation, pure and 
simple, without the accompaniment of any instrument. 

Trochaic verse is called by the ancient grammarians head- 
less ((XKc<^a\o»'), because it really consists of iambic verse 
deprived of its head, or Of)ening syllable. The iambic 
measure — ) becomes trochaic if we cut off 

the first ‘‘short,” and make it run ■ w — w — w- . 
The pure trochaic trimeter and tetrameter had a character 
of breathless speed, and sometimes bore the name of choric 
XOf>iLOi)f because it was peculiarly appropriate to the 
dance, and was used for poems whicli expressed a quickly 
stepping sentiment. It is understood that, after having been 
known as a musical movement, it was first employed in 
the composition of poetry b\^ Archilochus of I^aros, in the 
7th century B.c. 

lambic metre was, next to the dactylic hexameter, the form of 
verse most frequently erriployed by the poets of Greek antiquity. 
Archilochus, again, who seems to have been a great initiator 
in the arts of versification, is credited with the invention of the 
iambic trimeter also, but it certainly existed before his time. 
Murray belujves the original iambic measure, in its popular 
familiarity, to have sprung from the worship of the homelj^ 
peasant gods, Dionysus and Demeter. It was not far removtj 
from prose ; it gave a writer opportunity for expressing po^ * 
thoughts in a manner which simple men could appreciate, 1 
close to their own un.sophLsticatcd speech. In particula 
presented itself as a heaven-made instrument for the talj 
Euripides, ” who, seeing poetry and meaning in ever 
of a street, found in the current iambic trimeter 
of expre.ssion in some way.s more flexible even than pi^ 

It was not, however, until the invention of the lyi/. 
whether individual to the poet, or choral, tliat the ^ ^ 

of possible rhythms became obvious to the Greeks^ ^ ' 
inspiration came originally from the island of before 
passed down through the Asiatic archipelago 
it reached the mainland of Greece. The 
a monodic ode-poetry in strophes and ^^^^^^jfJieasure from 
chanting beauty of which can .still be realizcdr^ . Almpnc 
what remains to us o£ the writings of ^ ^ 

There is a stanza known as the Sapphic 
Alcaic. 
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The Sappliic run*? as follows : — 



The stanza of Alcaeus runs : — 



These marvellous inventions suited the different moods of these 
strongly contrasted lyrists, the “ violet-crowned, pure, softly 
smiling Sappho,” and the fiery, vehement soldier who was 
Alcaeus. We must give them peculiar attention, since they 
were the two earliest models for the lyric passion which has 
since then expressed itself in so many stanzaic forms, but in 
none of so faultless a perfection as the original Lesbian types. 

The name of Stesichorus of Himcra points to the belief of 
antiejuity that he was the earliest poet who gave form to the 
choral song ; he must have been called the ** choir-setter ” 
because he arranged and wrote for choirs semi-epic verse of a 
new kind, “ made up of halves of the epic, hexameter, inter- 
spersed with short variations — epitrites, anapaests or mere 
syncopac— just enough to break the dactylic swing, to make the 
verse lyrical ” (Gilbert Murray). But it appears to be to Arion 
that the artistic form of the dithyramb is due. We are all 
among innovators and creators in this glorious 5th century B.r. 
Simonides gathered the various inventions together, and exer- 
cised his genius upon them all : he was the earliest universal 
lyrist of the world : he treated the styles of verse, as Shell(‘y 
or as Victor Hugo did, with an impartial mastery. 

After the happy event of the Persian War, Athens became 
the centre of literary activity in Greece, and here the great 
school of drama developed itself , using for its vehicle, in dialogue, 
monologue and chorus, nearly all the metres which earlier ages 
and distant provinces had invented. The verse-form which 
the dramatists preferred to use was almost exclusively the 
iambic trimeter, a form which adaj)ted itself ecjually well to 
tragedy and to comedy. Aeschylus employed for his choruses 
a great number of lyric measures, which Sophocles and Euripides 
reduced and regulated. With the age of the dramatists the 
creative power of the Greeks in versification came to an end, 
and the revival of poetic enthusiasm in the Alexandrian age 
brought with it no talent for fresh metrical inventions, and the 
time had now arrived when the harvest of Greek prosody was 
completely garnered. 

Latin ilfe/rr.— Very little is known about the verse-forms 
of the original inhabitants of Italy, before the introduction of 
Greek influences, llie earliest use of poetry as a national 
art in Italy is to be judged by inscriptions in what is called 
the Saturnian metre. Already, the first Latin epic poets, 
Livius Andronicus in his Odyssia, Naevius in his Bellum Punicum, 
the Scipios in their Elogia, combined their rude national sense 
)f folk-song with a consciousness of the quantitative rules of 
be Greeks. But the same writers, in their dramas, undoubtedly 
Ufe d Greek metres without adaptation, and it is therefore likely 
tha the ancient Saturnian measure was already looked upon 
as barbarous, and it makes no further reappearance in Latin 
literature (cf. Glcditsch). The introduction of Greek dramatic 
metre marks the start of regular poetry among the Latins, 
which v,as due, not to men of Roman birth, but to poets of 
Greek extraction or inhabiting the Iftpjek-speaking provinces of 
Italy. Tl\ese writers, bearing the stafhp of a widely recognized 
cultivation, threw the old national verse back into oblivion. 
Latin verse, then, began in a free but loyal modification of the 
principles of Greek verse. Plautus was particularly ambitious 
and skilful in t\iis work, and, aided by a native genius for metre, 
he laid down the basis of Latin dramatic versification. Terence 
was a feebler and at the same time a more timid metrist. In 
satire, the iambic and trochaic measures were carefully adapted 


by Ennius and Lucilius. The dactylic hexameter followed, 
and Ennius, in all matters of verse a daring innovator, directly 
imitated in his Annales the epic measure of the Greeks. To him 
also is attributed the introduction of the elegiac distich, 
hexameter and pentameter. The dactylic hexameter was 
forthwith adopted as the leading metre of the Roman poets, 
and, as Gleditsch has pointed out, the basis upon which all 
future versification was to be erected was firmly laid down 
before the death of Ennius in 169 B.c. Lucilius followed, but 
perhaps with some tendency to retrogression, for the Latin 
critics seem to have looked upon his metre as wanting both in 
melody and elasticity. Lucretius, on the other hand, made a 
further advance on the labours of Ennius, in his study of 

“ the rise 

And long roll of the Hexameter.” 

Lest, however, this great form of verse should take too exclusive 
a j)lace in the imagination of the Romans, a younger generation, 
with Laevius and Terentius Varro at their head, began to 
imitate the lyrical measures of the Greeks with remarkable 
success. Varro, who has been styled the earliest mtjtrical 
theorist of Rome, opened up a new field in this direction by the 
example of his Mcnippean satires. These poets left the rigid 
school of Ennius, and sought to emulate the Alexandrians of 
their own age : we see the result in the lyrics measures used 
so gracefully and with such brilliant ease by Catullus. The 
\'crsification of the Romans reachcjd its highest point of polish 
in the Augustan age, in the writings of Tibullus, Propertius, 
Virgil and partic'ularl)' Ovid, who is considered to mark the 
highest level of various excellence which has ever been reached 
by a master of Latin versification. In Horace has been traced a 
tendency to archaism in the study of verse, and in his odes and 
epodcs he was not content witli the soft Alexandrian models, 
hut aimed at achieving more vigorous effects by an imitation 
of the older Greek models, such as Alcaeus and even Archilochus. 
After the Augustan age, it was no longer the Greek poets, 
ancient or recent, who were imitat(^d, but the Augustans them- 
selves were taken as the inapproachable models of Roman verse. 

We have hitherto spoken of classical versification as it was 
regarded by tliose whom, without offence, wc may describe 
as pedants. But there is precious evidence of the mode in 
which metre was regarded l)y poets, and by one of the greatest 
artists of antiquity. In his Art of Poetry Horace has been 
speaking of the need of method in composition — “ tantum 
series juncturaque pollet and this reminds him that he has 
said nothing of the art of verse. The sucuieeding twenty- four 
lines contain all that this great poet thought it needful to supply 
on the subject with which Alexandrian grammarians could fill 
as many volumes. Although he is actually writing in dactylic 
hexameters, he do(?s not mention this form of verse ; he is 
chiefly occupied in describing, rather unscientifically, the 
iambic trimeter, and in praising the iamb, pes citus. He 
applauds, still somewhat vaguely, the stately versification of 
the precursors, Ennius and Accius, and blames the immodulaia 
poemata of careless modern writers, whose laxity is condoned 
by popular ignorance. The only way to escape such faults is to 
study the Greeks by night and by day, but Horace evidently 
means by his exemplaria Graeca, not the scholiasts with their 
lists of metres and their laborious rules, but the old poets with 
their fine raptures. On Italian ground he points to Plautus, 
and laments that the Romans of his own day, fascinated by softer 
cadences, have lost their veneration for the vigorous beauty 
of the Plautinos numeros. And Horace closes with a queer 
suggestion, which may be taken as wc please, that a poet in 
an age of flagging inspiration must trust to his fingers as well 
us his ears. 

Modern Versification. — The main distinction between classical 
and modern versification consists in the negligence shown by 
the moderns to qmntiiy, which is defined as the length or short- 
ness of the sound of syllables, as determined by the time required 
to pronounce them. This dimension of sound was rigid in the 
case of Greek and Latin poetry, until, in what is known as the 
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Middle Greek period, there came in a general tendency to relax 
the exact value of sounds and syllables, and to introduce accent, 
which is a measure of quality rather than of quantity. A 
syllable, in modern verse, is heavy or light, according as it is 
accented or unaccented— that is to say, according as it receives 
stress from the voice or not. In the word “ tulip,” for instance, 
the syllables are of equal length, but the accent is strongly 
upon the first. It is mainly a question of force with us, not 
of time as with the ancients. There is, however, an element of 
quantity in modern verse, as there was of accent in ancient verse. 
The foot, in modem verse, takes a less prominent place in itself 
than it did in Greece, and is regarded more in relation to the 
whole line of which it makes a part. A mere counting of 
syllables is useless. In Milton’s 

*' From haunted spring and dale, 

Edg’d with poplar pale/' 

an ancient scholiast would have found it imp()s.sible to discover 
any harmony, for he would have had no mcan.s of measuring 
the value of the heavy accent on “ edg’d,” followed by a pause, 
and would have demanded another syllable in the second line 
to turn the whole into verse. The first poet to whom it occurred 
that it was needless to attach such predominant importance to 
quantity was Gregory of Nazianzen (d. 389), a Christian bishop 
of the Greek Church. In two important poems by Gregory all 
prosodical discipline is found to have disappeared, and the rule 
of verse has come to be accentual, with a heavy strc.ss on the 
penultimate syllabic. About the same time, the Greek fabulist 
Babrius employed a choliambic metre having a strong accent 
on the penultimate. The poets of the transition loved to cultivate 
a loose iambic trimeter in twelve syllables, and shorter 0(;t0' 
syllabic forms called anacreontic,” although they were far 
enough from repeating the splendid effects of Anacreon. In 
these the old laws of ejuantity were more and more generally 
superseded by stress, and in all this we may see the dawn of the 
free accentual versification of modern Europe. 

Romance Languages , — The prosodies of Provence, France, 
Italy and Spain were derived from the decayed and simplified 
forms of Latin verse by a slow and .sometimes almost intangible 
transition. In these modern metres, howev'cr, when they came 
to l.)e independent, it was found that all syllables in the line 
were of equal value, and that the sole criterion of meii.sure was 
the number of these in each case. The relicts of ancient vensi- 
fication, deprived of all the regulated principles of rhythmical 
art, received in return the ornament of obligatory and difficult 
rhyme, without which the weak rhythm itself would practically 
have disappeared. A new species of rhythm, depending on the 
varieties of mood, was introduced, and stanzaic forms of great 
elaboration and beauty were invented. The earliest standard 
work which exhibits in full the definitions of Romance versi- 
fication is the Leys d* Amors of an unknown Provencal gram- 
marian, written in 1356.^ Another medieval treati.se of great 
importance is the De Vulgari Eloquential written by Dante in 
1304. There is this difTercncc between these two works, that 
the former, written long after the flourishing period of the 
troubadours, analyses what has been accomplished in the past, 
while the other, standing at the starting-point of Italian poetry, 
describes what has to be done in the future. Both of the.se 
authorities quote the ten-.syllable line of five equal feet as mo.st 
to be admired and as forming the basis of poetry. But the 
octosyllabic, almo.st in the earliest times, became a main 
favourite with the poets, and may be said to be the most fre- 
quently used of all lyrical measures in medieval Romance poetry. 
The earliest specimen of all, however, a mere refrain excepted, 
is the fragment of the Provencal ** Boethius,” and this is 
decasyllabic, like all French poems of the Charlemagne cycle, 
'rhe typical French heroic verse, the alexandrine of six feet, 
is not found in the old epic poetry. In Provencal and early 
French the position of the caesura in each line was fixed by 
strict rules ; in Italian these were relaxed. Dante gives very 
minute, although somewhat obscure, accounts of the essence 
and invention of stanzaic form {cohla in Proven9al), in which 
* But see the article Provencal Literature. 


the Romance poetries excelled from the first. I'he stanza was 
a group of lines formed on a regular and recurrent arrangement 
of rhymes. It was natural that the poets of Provence should 
carry to an extreme the invention of stanzaic forms, for their 
language was extravagantly rich in rhymes. They invented 
complicated poetic structures of stanza witliin stanza, and the 
canzo as written by the great troubadours is a marvel of in- 
genuity such as could scarcely be repeated in any other language. 
The extreme fulness and elaboration of the Provencal poets, 
however, has been serviceable as placing a very high ideal of 
structural skill before the poets of all succeeding times, and it 
was of immen.se value in directing the experiments of the earliest 
poet-artists of Italy and France. 

In French poetry, successive masters corrected the national 
versification and drew closer round it the network of rules 
and principles. 'I’he alexandrine was invented in the i2lh 
century, as a counterpart to the hcxamciter of the ancients, 
by Alexander dc Bernay. A great part is played in French 
metre by masculine and feminine verse : the former is a verse 
which closes with a letter which is not e mute ; the latter a 
verse which closes witli e mute, or with e mute followed by s, or 
by the consonants nt. Masculine rhyme is that which combines 
two masculine verses, and feminine that which unites two 
feminine verses ; and in regular verse such couplets must be 
alternated. Elision is the rule by which, in the scansion of a 
ver.se, the letter e at the end of a word is suppressed when it 
immediately precedes e mute or a non-aspirated h, 'I'hesc 
and other immutable rules were laid down by Malherbe, and 
by Boileau in his Art Poetique (1674), and for more than a 
century they were implicitly followed by all writers of verse. 
It was the genius of Victor Hugo which first enfranchised the 
prosody of France, not by rebelling against the rules, but by 
widening their .scope in all directions, and by asserting that, in 
spite of its limitations, French verse was a living thing. The 
richness of Hugo’s rhymes is proverbial, and the boldness and 
flow of his alexandrines exceeded everything which had been 
so much as dreamed of before his time. The revolution he 
brought about proved universal, and disciples like Th6ophile 
Gautier could say, in the face of the critics and grammarians 
of the classic .school, ” If we suspected that Victor Hugo had 
written a single bad verse, we should not dare to admit it to 
ourselves, in a cellar, without a candle.” Boileau and Hugo, 
therefore, have been the two lawgivers of the French Parna.ssus. 
The rules of French verse being, in fact, very severe, and 
weakness, excess of audacity and negligences of all sorts be?ing 
very harshly repressed, it is not surprising that, as the personal 
authority of Hugo declined, various projects were started for 
lightening the burden of prosodical discipline. Since 1880 
those projects have been numerous, and a great many poets of 
genuine inspiration have written in different forms of what 
is called ” free verse.” 


Teutonic , — In very early times the inhabitants of the Her- . 
manic countries dcvclopcxl a prosodical system which owedf 
nothing whatever to classical sources. The finest examjy 
of this Teutonic verse arc found in Icelandic and in An^ 
Saxon. The line consisted of two sections, each conUijp 
two strongly stressed syllables, and of these four long J 
three were alliterated. It is plain that there can be 
in ancient Teutonic verse but three severe and 
rules, viz. that the section, the strong accenluatjr 
above all the alliteration must be preserved. We ® 

be the case in High and Low German, Icelandic, 
and in the revived alliterative English poetry ^ f ^ 
century, such as “ Piers Plowman.” There jy 
however, which depend on such facts as eoics 

poems are mainly lyrical and the Angl()J|f^, 
narrative. As time went on, under the ^ 
European practice, alliteration ceased to J k ^nd rhv ^ 
sole and sufficient ornament of Teutotiij^ which pro^d 
was occasionally used, but this was a eoimg jjj u 
fatal to the type. With this use of rbjfces the centre of 
poetry begins to cease, while England^ 
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Teutonic metrical composition. In Icelandic poetry there 
was a highly artificial verse-system known as court-verse 
{drditJwaett)f which consisted of alliterative groups of two 
lines each, arranged in staves of eight lines. When wc consider 
primitive 'J cutonic verse closely, we see that it did not begin 
with an\- consci(nis art, but, as Vigfussen has .said, “ was simply 
excited and emphatic prose ’’ uttered with the repetition of 
catchwords and letters. The use of these was presently 
regulated. Alliteration of stressed root-syllables formed the 
basis of Teutonic verse, as quantity had formed the basis of 
Greek verse, A study of the “ Hcdiand ” and the “ Lay of 
Hildebrand in Old German, of the “ Atli ” and ** Harbard 
lays in Icelandic, and of the writings attributed to Beowulf, 
Ciedmon and Cynewulf in Anglo-Saxon, will show the general 
unity and the local divergences of this class of verse. 

English Metre , — The first writer in whom there has been 
discovered a distinct rebellion against the methods of Anglo- 
Saxon versification is St Godric, who died in 1170. Only 
three brief fragments of his poetry have been preserved, but 
there is no doubt that they show, for the first time, a regular 
composition in feet. A quotation will show the value of St 
Godric’s invention ; — 

“ Sainte ) Nicholsies, ] Gotlos | drutli. 

Tynibre us | faire | scone | hus. 

At thy I burth, | at thy | bare, 

Saijitc 1 Nicholaes, ( bring uswcl tbare.” 

From this difficult stanza down to the metres of modern 
English the transition seems gradual and direct, while the 
tradition of Anglo-Saxon alliterative pn)sod)' is abruptly 
broken. I'he fragments of St Godric appear to be independent 
of one another, and therefore indicate tkit the division of lines 
into feet is not accidental. They are much less dubious, and more 
firm as the basis of an hypothesis, than the famous quatrain * 
about the singing of the monks of Ely, which is perhaps a little 
earlier in date than the fragments of St Godric, This has 
much picturesque beauty, but if it is carefully examined the 
actual scheme of it as metre seems to evade detection. The 
Ely singer warbled, not knowing what he sang, but St Godric 
knew perfectly well, and must have been a deliberate innovator. 
There is .still more definition of feet in the Poenia Morale, 
printed by Dr Morris, which is supposed to date from about 
1200. In longer pieces, and jDarticularl}' in the Ormtdum, and 
in the Brut of Layamon, which belong to the early part of the 
13th century, we find, on the whole, lass definite abandonment 
of the Anglo-Saxon system of pro.sody, but neverthele.ss a 
prominence given both to rhyme and to rhythm. In Layamon, 
particularly, the recognition of a recurrent N erse of four accents 
unquestionable. The place of this poet in the history of 
j^rosody is very carefully noted by Guest, who remarks that 
in Ahj^Saxon verse, the syllables which take the alliteration 
arc always accented, while in the later metres, where alliteration 
was combined with rhyme, the former is often thrown upon 
an unaccented syllable. “ Layamon appears to take a middle 
course. It would secra he gave accents both to his rhyming 
‘od his alliterative syllables ; but the former were often obliged 
t content themselves with a false accent.’' An advance was 
mi'le about fifty years later in Genesis and Exodus, a poem 
pul^ished by Professor Skeat, which has such great value in the 
proo it gi\ es of the extension of verbal melody, that Saintsbury 
has Sivri thill ‘‘ it contains more of the kernel of English prosody, 
proper .y so called, than any [otlier] single poem before Spenser." 
The ph'nomenon which we meet with in all these earliest 
attempts at purely English verse is the unconscious deter- 
mination-' of writers, who had no views about prosody, to follow 
their national instinct in the direction of grouped feet and 
rhymes. This is further emphasized in Horn and llavelck, 
and in the smoother octosyllabics of the 14th-century metrical 
romances, where the rhymes become very frequent, with an 

* Merie sungon We muneches binnen Ely, 
tsa Cnut ch[in]ing reu Wer by; 

“RoweW, cni[h]tes, noer the land 
and here we }x!8 mimeches sseng." 


occasional short line or hoh, to prevent monotony of effect. 
Few of these romances have much literary value, but their 
prosodical value is very great, for we sec in them tlie normal 
movement of English verse becoming fixed to certain principles 
beyond any pos.sibility of escape ; — 

fair I he spak- l e him withal, 

He light- I C(1 down- | e in | the hall, 

Bounds I his mare I among | them all, 

And to I the board- [ e won.” 

This, from Sir Percevale, i.s, it must be allowed, an unusually 
correct example ; the uncouth T4th-century writers did not 
commonly arrive at their eff(;ct without much more irregularity 
and wavering tlian thi.s, but the de.sign is evident even in their 
worst examples. Between 1210 and 1340 not a .single English 
poem of importance is known to have been written in the old 
alliterative measure of the Anglo-Saxons. But at the latter 
date there set in a singular reaction in favour of alliteration, 
a movement which culminated, after producing some beautiful 
romances, in the satires of Langland. Those writers, and 
they were many, who preserved foot-scansion and rhyme, 
during this alliterative reaction, l^ecame ever closer students 
of contemporary French verse, and in the favourite octo- 
syllabic metre “ the uncomj)romising adoption of the French, 
or syllabically uniform, .system is the first thing noticeable " 
(Saintsbury). This tendency of Middle Engli.sh metre culmin- 
ates in the work of John Gower, which is singularly polished 
in its rhyming octosyllabics, although unquestionably nerve- 
less still, and inelastic. 

It is, however, to Chaucer that we turn for far greater con- 
tribution.s to English verse. He it was who first, with full 
consciousne.ss of power as an artist, adopted the use of elaborate 
stanzas, alw'ays in following of the French ; he it wa.s who first 
gained freedom of sound by a variation of pause, and by an 
alternation of trochaic and iambic movement. It is the lack 
of thc.se arts which keeps Gowit and his predecessors so stiff. 
In parti(‘ular Chaucer, m his first period, invented rimc-ro)'al, 
a .stanzaic form (in seven decasyllabic lines, rhymed ab abb c c), 
peculiarly English in character, which was dominant in our 
literature for more than two hundred years ; it was used in the 
long romance of Troilus and Creseide, where English metre for 
the first time displays its beauty to the full. The importance 
of rime-royal is displa> ed in the fact that its sixth and seventh 
lines actually form the decasyllabic couplet, which is commonly 
held to be a later discovery of Chaucer’s, in The Legend oj Good 
Women, This is the heroic verse, in which The Canterbury 
Talcs are mainly composed, and this metre of five accents, with 
couplet-rhyme, became so powx*rful in the future history of 
English poctr)' that it may almost be taken as the central 
and most characteristic of our verse-forms, as the alexandrine 
couplet is in French and Dutch prosody. It seems to have 
been originally called riding-rhyme, the name by which Gascoigne 
describes it (1575). 

It is impossible here to do more than indicate very briefly 
those fluctuations which English prosody underwent when the 
learned and vivid example of Chaucer was withdrawn. The 
metres of Lydgate and his successors were discordant and 
feeble; their ears had learned but very incorrectly the lesson 
of the master. L>'dgate, in particular, went back to an earlier 
type, and showed himself more skilful in the old eight-syllable 
measure than in the new decasyllable. More interesting to 
the prosodical student than the work of these or later Chau- 
ccriansis the influence exercised throughout the 15th and early 
16th centuries by the popular ballads, of which “ Chevy Chase " 
is believed to be the oldest surviving example, while The 
Tale of Gamelyn " is the longest. The introduction of the 
loose, elastic ballad-quatrain, with its melodious tendency to 
refrain, was a matter of great importance in the metamorphosis 
of British verse. The degenerate forms employed by the 
English 1 5th-century poets in attempting more regular prosody 
were in some measure connected by the greater exactitude of die 
Scotch writers, particularly of Dunbar, who was by far the 
most accomplished metrist between Chaucer and Spenser, 
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But Wyatt (i 503-1542) was long considered the father of modern 
English verse, and though we now plainly enough perceive that 
before his day all the essential dis<u)veries and inventions had 
been made, he nevertheless deserves great honour as a pioneer. 
He introduced, from France and Itdy, the prosodical principles 
of the Renaissance— order and coherency, concentration and 
definition of sound — and that although his own powers in 
metre were far from being highly developed. He and his 
more gifted disciple Surrey introduced into English verse the 
sonnet (not of the pure Italian type, but as a quatorzain with 
a final amplct) as well as other short l)Tic forms. To Surrey, 
moreover, we owe the introduction from Italian of blank verse, 
the rhymclcss metre of five accents, which has taken so prominent 
a pla(!c in subsequent linglish poetry. 

With the heroic couplet, with blank verse, and with a variety 
of short lyric stanzaic measures, the equipment of British verse 
might now be said to be complete. For the moment, however, 
towards the middle of the 16th century, all these excellent 
metres seemed to be abandoned in favour of an awkward coupl(*t 
of fourteen feet, which may have had some relation with the 
French alexandrine. It was always, as Sainlsbury says, ** a very 
uncertain and risky metre, settling down with a dangerous 
acquiescence into doggerel and sing-song.^’ It was to break 
up this nerveless measure that the remarkable reforms of the 
close; of the century were made, and the discoveries of Wyatt 
and Surrey were brought, long iift(?r their deaths, into general 
practice. In drama, the doggerel of an earlier age retired before 
a blank verse, which was at first entirc'ly pc'dostrian and 
mechanical, but struck out variety and music in tl\e hands of 
Marlowe and Shakespeare. But the central magician was 
Spenser, in whom there arose a master of pure verse whose 
range and skill were greater than those of any previous writ(;r 
of English, and before whom Chaucer himself must withdraw, 
it is not too mu(;h to say that Si)enser took all ih(; elements of 
English verse, as they had existed in more or less timid and 
undeveloped shape for four centuries, and that he moulded 
them together into an instrument capable, lor the first time, 
of expressing, or accompanying, every passion, every emotion, 
every variety of sentiment or instinct, which stirs the human 
breast. His great work was that of solidification and emanci- 
pation, but he also created a noble form which bears his name, 
that Spenserian stanza of nine lines closing with an alexandrine, 
which lends itself in the hands of great poets, and great poets 
only, to magnificent narrative effects. 

It was at this moment that a final attempt was made to dis- 
establish the whole scheme of English metre, and to substitute 
for it unrhymexi classic measures. In the year 1579 this heresy 
was powerful at Cambridge, and a vigorous attempt was mad(; 
to include Spenser himself among its votaries. It failt;ci, and 
with this failure it may be said that all the essential questions 
connected with English poetry were settled. 

There is enough to fill a score of volumes in the mode in which 
the poets from Spenser downwards have? employed the laws of 
English verse, but he was the latest of the legislators who laid 
down the framework of those laws. It Is not possible in this 
place to enter into such themes as the rise and fall of Elizabethan 
dramatic blank verse ; the perfection of the song and the develop- 
ment of the sonnet ; the extraordinary virtuosity of Milton ; 
the contest between enjambement (which permits the extension 
of the sentence beyond the limits of the distich) and the 
couplet as introduced by Waller; the victory of that couplet, 
and its use from 1670 to 1800 ; the slow growth of ode, which 
had been one of Spenser’s inventions; the revivals of pro- 
sodical taste in the 19th century ; the extraordinary advance 
in freedom of anapaestic movement. 

It may generally be remarked in connexion with the very 
various, copibiis and often chaotic criticism of English verse, 
that it has been a misfortune, from the earliest times, that 
pedantic and chimerical theories have too often invaded the 
study of metre. They had tended, from the times of the Alex- 
andrian grammarians down to our own, to treat as a dead thing 
tiiat vivid and elastic art of poetry whose very essence is its life. 


In modern times not a few theorists have allowed themselves 
to diverge into the most extraordinary chains of musical and 
even of mathematical conjecture and have been easily led, in 
the practice of their ingenious learning, to forgot that what 
they arc talking about is the vehicle in which tremulous and 
ardent thoughts are conveyed to the hearts of men. The poet 
knows the law by instinct, but hi* treats it as a living guide ; 
he varies the pause, he manipulates the aci’ent, he gives the 
vital element of freedom to the verse which he has founded upon 
discipline. It is extremely doubtful whether any youthful poet 
was ever helped by prosodical instruction ; his earliest measures 
are imitative ; he docs not compose consciously in “ tribrarhs ” 
and “ iambs ” ; he w’oulcl gape in aslonishment if asked to define 
the “ pyrrhichian hypothesis ” ; liis bursts of enthusiasm are 
not modified by a theory of “ trisyllabic equivalence.” The 
old formula of verse, “ variety in unity,” holds good in all 
languages, countries and times ; the delicate rapture involved 
in a brilliant combination of rhyme and metre is a matter which 
is regulated, indeed, on a consideration of the laws of prosody, 
but depends on other and wider qualities of a moral and an 
aesthetic order. 

Bmuor.RAPiiY. — RicliardBentley, 5 >fA/f^/rt.s’Wrt 
(Cambridi'e, I73(») ; R. Volknmnn, iihitiori/t und Metvik dry Gricchen 
and ROmvr (od. Glodilsch, Berlin, iQOi); Wilhelm Christ, Mctrik 
dey Grivchen und Romrr (2nd ed., lA‘ipzig, 187^); J. L. UssiiiR, 
Gyacak of* romersk Mctrik {Co]>i*iihaj<cn, 1893) ; lulwin Oiiest, A 
Hiatory of English Rhythms (new edition, edited by W. W. Skeat ; 
London, 1882) ; Gcor^'c Saintsbiiry, A History of Enf*lish Prosody 
(3 vols., London, loob-y); J. Schij)per, Enjilischc Metrik (2 vols., 
Bonn, 1881); J. B. Mayor, ChafHcys on Etv^iish Metre (Caiiibriilgc, 
igoi); T. S. Oniond, English Versc-Styucture (London, 1897); 
Metrical Rhythm (London, 1905) ; Theodore de Banville, Petit 
traiU de prosodic francaiso (2nd ed., Paris, 1872); Robert de Souza, 
I.C Rhythme poitiqne (l^aris, 1892); L. E, Kestner, A History of 
Ercnch Versification (Oxford. 1903); T. Casini, I.e Eorme mctriche 
(Florence, 1900); E. Bonot, ProsodiaCastellanai verst ficarion 
(3 vols., Madrid. 1902). (K G.) 

VERSECZ (Ger. Werschetz), a town of Hungary, in the 
county of Temes, 235 m. S.S.E. of Budapest l)y rail. Pop. (1900) 
25,199. It has a handsome parish church and is the seat of a 
Greek Orthodox bishop. Verseez is one of the principal wine- 
producing centres in Hungary, and the red wines and brandy 
producf*d here (?njoy a gr(*at reputation. Near the town are 
remains of a Roman castle, and a Roman rampart and trench 
which extend for about 60 m. to the north. During the revolu- 
tionary period of 1848-49 the Hungarians defeated the Servians 
here on the irth of July 1848, while on the 19th of January 1849 
the town was occupied by the Austrian troops. 

VERTEBRATA, a large branch of the animal kingdom, of 
which the characteristic members are mammals, birds, reptiles, 
l)atrachians, fish and cyclostomijs, tlu; craniate vertebrates 
of modern zoology. These include all the animals which 
j)ossess ” vertebrae,” pieces of bone or cartilage jointed to form 
a ” backbone ” or spinal column (see Simnaj. Cord), although 
in some of the lower m(;mbers of the group the segmentation of 
the spinal column is imperfect. That such animals formed Hj 
natural group was understood from the earliest times. Aristotljr 
placed them together as ” Enaima," or sanguineous animal^ 
distinguishing them from the ” Anaima,” which he believe^ 
be bloodless. Later it was discovered that the so-callcd bUT 
less animals contained uncolourcd blood, and the vertchT® 
were distinguished a.s red-blooded, until G. L. C. F. 
showed the existence of red blood in some other 
(I Linnaeus made Mammalia, Aves, Amphibia and 
first four classes of the animal kingdom, but suggest^./ 
poratc name for them. In 1788 A. J. (1. K. Batschjf^^^^j^ 
into a great division, for which he proposed the ni^^ ? , ^ ’ 
enthiere,” bony animals, J. B. P. Lamarck 
further, and first clearly recognized the division 

vertebral column in classification ; to him /[ded all th 
of the animal kingdom into Vertebrata, ® 

craniate vertebrates, and Invertebrata, whichy l 

animals. These names and the dichotoi%ioOT*^^l 
persisted from their convenience, althou/momholoiricallv 
has come to recognize that the groups a/ ^ ^ 
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equivalent and that the division is not logical. Cuvier showed 
that there were four groups in the animal kingdom, each corre- 
sponding to a definite type or plan of structure, and that 
craniate vertebrates composed only one of these groups, in- 
vertebrates including three. In the progress of zoology it has 
become clear that the coclomate animals fall into a very large 
number of distinct groups or types, and that the vertebrates 
arc only one class amongst many morphologically distinct 
classes. It has been shown further that amongst the animals 
that Lamarck would have placed in th(i Invertebrata there are 
several which, although devoid of vertebrae or cranium, must 
be associated with vertebrates in any natural .system. Closer 
investigation of the anatomy and embryology of the craniate 
vertebrates showed that the possession of a jointed vertebral 
column was not a fundamfental characteristic of the group. 
In some creal^res, such as sturgeons and lampreys, the position 
of the jointed vertel)ral column is occupied by an unjointed 
rod, the so-called notochord, whilst all the Vertebrata pass 
through an embryonic stage in which a similar elastic unjointed 
notochord exists as the precursor of the jointed column. It 
was further found that all the vertebrates of Lamarck displayed 
either in the embryonic condition alone, or both in embryonic 
and adult conditions, a set of passages leading from the anterior- 
lateral portion of the body into the cavity of the pharynx, and 
known as gill-slits, because in those creatures in which they 
become functional for aquatic respiration they lodge the gills 
or branchial tufts. Further, it was found that in all verte- 
brates'^he great central mass of the nervous system, known as 
the bra!n and spinal cord, is in reality a hollow tube with more 
or less thickened walls, developed as a strand of tissue along 
the dorsal surface of the embryo, which sinks downwards and 
inwards to form a hollow tube lying dorsal to the notochord. 

In 1866 A. Kowalewsky, in a memoir that is one of the 
classics of vertebrate morphology, worked out th(i development 
of Amphioxus, then recognized as the simplest of the vertebrate 
group, and compared it with the development of an Ascidian, 
one of a group then termed Tunicate Mollusca, and showed 
that the latter crciature, in its larval stage, possessed, like 
Amphioxus, a notochord, gill-slits and a hollow dorsally placed 
nerve-tube. In 1877 E. Ray Lankester published a classifica- 
tion of the animal kingdom in which he definitely associated 
all the Tunicates with the vertebrates, and subdivided Verte- 
brata as follows : Branch A., Urochorda, which contained 
the Tunicates and was characterized by the limitation of the 
notochord to the caudal region ; Branch B., Cephalochorda, 
containing Amphioxus, in which the notochord extended from 
the extreme tip of the tail to that of the snout ; Jiranch C., 
Craniata, containing the Cyclostomcs, Pisces, Batrachia, 
Reptilia, Aves and Mammalia, in which the anterior extremity 
of the notochord ended in the base of a cranium. Later, F. M. 
Balfour adopted the system of Lankester, but proposed to 
replace the term Vertebrata, which was anatomically mis- 
leading, by the new term Chordata, as the latter term laid 
stress on the existence of the notochord as the fundamental 


cliaracter of the group. A. Kowalewsky had shown as early 
s 1866 that the marine worm Balanoglossus, described by Della 
xiaje at the end of the i8th century, possessed a set of gill- 
S similar to those of Amphioxus and Tunicates. From 1884 
'^886 W. Bateson published a scries of studies in which he 
that there was present in Balattoglossus a representa- 


.the notochord, and that a portion at least of its nervous 
Vas a hollow, dorsally placed tube. On these grounds, 
\ wer presence of gill-slits, he proposed to add yet a 

^ be Chordata, to include Balamglossus and 

hohav^ Hemichorda, but neither Bateson nor zoologists 
g since have accepted the vertebrate afiTinities of 

S F complete confidence. Still more diffidently, 

and Phoro^^^ others have suggested that Cephalodiscus 
• i.* he still more lowly marine invertebrates, have 

^ it^ly with the Chordata. 

atesxnustbe tfed definitely that Amphioxus and the Tuni- 
^ ited with the craniate vertebrates of Lamarck. 


With regard to the terms Vertebrata and Chordata, usage still 
differs. Those who wish to make the names of the larger groups 
significant labels prefer the term Chordata, and on the whole 
seem to be prevailing, but there remain many zoologists who 
prefer the designation with historical associations, and regard 
it as immaterial if, in the advance of knowledge, the connotation 
may have been so changed that the term has become conven- 
tional rather than verbally significant. 

The characters and affinities of the lower groups that have 
been included under Chordata are discussed in the articles 
Hkmichorda, Balanoglossus, Phoronidea, Ptkrobranchia, 
Tunicata and Amphioxus, so that it is necessary here to deal 
only with the general characters of the Chordata or Verte- 
brata C!raniata, and to consider the views that have been 
advanced with regard to the origin of vertebrates. 

The Vertebrata Craniata share with the Cephalochorda la the 
fundamental characters of the group Chordata. They arc bilater- 
ally symmetrical animals with a well-marked metameric segmenta- 
tion of the muscles and muscle septa, with a gut opening by an 
anterior ventral mouth, with lateral gill-slits in the embryo or 
adult, and with a ventro-posterior anus ; with a dorsal tubular 
central nervous system, under which lies in the embryo or adult 
an unsegmented notochord of endodermal origin ; with the body 
prolonged posteriorly to the anus to form a mota’mcrically segmented 
tail containing notochord, nervous system and muscles ; with a 
spacious coclomic cavity and separate blood - vascular system. They 
differ from the Ccphalochordata in the extreme ct?phalization of 
the anterior segments of the body, including the formation of an 
enlarged brain with paired sense organs, the nose, eyes and auditory 
apparatus, and the formation of a cranium, and in the structure 
of the skeleton, heart, liver and organs of excretion and reproduction. 

Evidence points to the origin of the Ccphalochordata and the 
Craniata from a common ancestor in which metameric segmenta- 
tion of the mcsoblasl and the nervous system was complete and 
regular. This condition has been retained by Amphioxua, but in 
the Craniata has been much modified. The lateral mcsoblastic 
plates with their contained coelom are unsegmented in craniates, 
although traces of the primitive segmentation arc visilde in the 
development of Cyclostomcs. 'I'he dorsal mcsoblastic somites 
with the segmentai musculature derived from them retain the 
segmental condition in A m/^/iJOA jfsanclinthe trunk region of craniates, 
but in the head region of the latter there has taken place a fusion 
or cephalization mon* pronounced in the higher forms, where the 
head is distinct from the trunk, than in lower forms where the hcatl 
passes gradually into the trunk. The exact number of somitc.s 
which have been ceplialized is dif'licult to estimate, Jiiid certainly 
varies in different cases, but it appears to be certain that three, 
immediately anterior to the otic region, have been transformecl 
into the optic muscles. Those behind the otic region (mctaotic 
somites) vary from nine to eleven, and in Cyclostomes give rise to 
segmental muscles in series with those of the trunk. In true fish 
and higher Craniates the anterior one or two of these metaotic 
somites practically disap})ear, whilst of the remainder none form 
complete segmental muscles, but various portions of them give- 
rise to muscles associated with the branchial a])paratus (cpibranchial 
and hypobranehial), the dorsEil portions failing away. In other 
words, the metameric series continued from the trunk to the anterior 
end of the body in the ancestral form, retained by the Cephalochorda, 
and of which traces remain in the development of the Craniata, 
bus been modified in the adult Craniata by the suppression of 
certain portions and the specialization of other portions to form 
an unsegmented structure. The process of cepnalization, with, 
l\owever, less complete destruction of the segmental arrangement, 
has also affected the anterior nerves of Craniata and brought about 
llie distinction between cranial and spinal nerves which is a feature 
of the Craniates. The ancestral form must be supposed to have 
given ofi from its central nervous system lateral nerves scgmcnlally 
arranged in pairs. Each member of each pair possessed tw'o roots, 
a dorsal and a ventral root, possibly remaining separate, as in tlie 
Ccphalochordata and the cranial nerves of Craniata, ])ossibly joining 
to form a common trunk, as in the spinal nerves of Craniata. The 
ventral roots consisted of motor fibres passing straight outw’ards to 
innervate tlie segmental muscles derived from the dorsal somites : 
the dorsal roots took a longer course, arching outwards and round 
the body to supply the visceral muscles, the mucous membranes, 
the skin and the sense organs coiinixted with these. It appears, 
moreover, that the ventral roots remained in strict association with 
the muscular somites to which they corresponded, and wandered 
beyond their own segmental areas only with these muscles, w’hereas 
the ramifications of * the dorsal fibres had a wider range and were 
less closely bound to segmental regions. Such a primitive condition 
has been retained by Amphioxus, but in the case of Craniata only 
by the spinal nerves. Almost every great anatomist has contributed 
to working out the history of the cranial nerves, and it would be 
a hopeless task to make a just allocation of credit for the various 
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steps which have led to our present knowledge, but the names of 
C. Gegenbaur, F. M. Balfour, A. M. Marshall, 1, W. van Wijhc, 
N. K. Koltzoff, Miss J. B. Platt, J. Beard, H. V. Neal and E. S. 
Goodrich are conspicuous. The Craniatcs are characterized by 
the presence of ten pairs of cranial nerves, numbered usually 1. to 
X., from before backwards, with a course and distribution funda- 
mentally identical throughout the group from the lowest fish to 
man, whilst in the higher forms an additional eleventh and twelfth 
pair have been assumed from the trunk or neck. Pairs 1. and 11. 
are the nerves of special sense of smell and sight, and in all probability 
arc morphologically distinct from true segmental pairs. Pairs 111. 
to X. represent various portions of primitive segmental pairs, 
mo<liiied in association with the cephalization of the anterior 
region of the body. 111., IV. and VI. innervate the muscles of the 
eyeball, and represent the ventral roots of the three prootic somites ; 
the dorsal root of the anterior of these three passes to the anterior 
portion of the head as the so-called nervus ophthalmicus profundus. 
The V. of human anatomy, the trigeminal, is formed almost entirely 
from the dorsal root of the nerve of the second prootic somite, 
whilst the VII. or facialis of human anatomy similarly repre.sents 
the greater part of the dorsal root of the third prootic somite, whilst 
the remaining and lesser portion of that root forms the VIII. or 
auditory nerve of human anatomy. The IX. or glossopharyngeal 
represents the dorsal root of the first metaotic somite, the ventral 
root of which persists in Cyclostomes but disappears together with 
the somite in higher Craniates. The X. or vagus of human anatomy 
represents the dorsal root of the second metaotic somite. The 
'jackward extension of the vagus to supply the regions corresponding 
to the posterior gill-slits and internal viscera has been interpreted 
variously. The explanation at first sight most probable, and that 
has been advocated by Gegenbaur and many other anatomists, 
is that the dorsal roots corresponding to a number of somites have 
fused to form a single system. The ventral roots of the somites 
in question have a' varying fate, being fully represented in the 
Cyclostomes by nerves to musculature developed from those .stimites, 
whilst in the higher forms they have in great part disapipcared. 
Evidence seems to point to a similar disappearance of the dorsal 
roots of the branchial somites posterior to the first supplied by the 
vagus ; but as remnants of them have been traced in the development 
of the various Craniates, it seems as if the vagus were not in reality 
a compound nerve, but the extension of the nerve arising from a 
single dorsal segmental root. Notwithstanding some dubiety in 
detail, the main proposition remains clear : the cranial nerves of 
Craniates have arisen, in the course of a process of cephalization, 
from a primitive set of segmental nerves in scries with those of the 
trunk, by a suppression of certain portions and an expansion and 
s])ecialization of other portions. The work of a large number of 
anatomists has shown that the fundamental morphological characters 
of the cranium and brain, organs in which the Craniates are most 
clearly marked off from Ce?phalochordatcs, are fundamentally alike 
throughout the group. The original crude theory of L. Oken and 
the poet (ioethe, that the skull was composed of cx]>andccl and fus(?d 
vertebrae, was disproved by T. H. Huxl(?y and Gegenbaur. There 
can be little doubt, however, that the region behind tlic infundibulum, 
consisting of part of the optic capsules, the anterior extremity of 
the notochord, the parachordals (for details as to these see article 
Skeleton) and the corresponding lateral and dorsal elements with 
their suspended visceral arches represent at least three cephalic 
somites, and that the process of cephalization has])laycd an important 
part in the formation of the cranium as it has in the case of the 
nerves and muscles of the licad. The region of the cranium anterior 
to this is probably a forward growth of the primitive head, produced 
in association with the development of the organs of smell and sight, 
and thus is different in kind from the posterior region. But as 
Amphioxus is obviously degenerate in the region of the head, no 
source of information exists as to the exact mode in which the 
development of the head of the ancestral vertebrate took place. 

It is still less possible to lay down anything definite as to how 
far the structure of the brain of Craniates conforms with a theory 
of origin by a process of cephalization of metameric segments. The 
minute expansion at the anterior end of the nerve tulxj of A mphioxus 
cannot be called a brain, whilst the brain of all the Craniates is 
identical in morphological type and so complex that it must have 
behind it a long history of development. The embryonic Craniate 
brain appears as three dilatations of the neural tube, respectively 
the posterior or hind -brain, continuous with the spinal cord, the 
mid-brain and the fore-brain. From the hind-brain there arises 
the medulla oblongata or myelcncejjhalon behind, and the meten- 
cephalon in front, the dorsal wall of which gives rise to the cerebellum. 
The hind-brain is closely similar in structure to the spinal cord, and 
gives rise to all the segmental cranial nerves except the patheticus 
and motor oculi. The sides of the mid-brain thicken and give rise 
to the optic lobes ; its floor forms the crura cerebri, whilst the oculo- 
motor and patheticus nerves take origin from it. The fore-brain 
divides into a posterior thalamencephalon and an anterior telen- 
cephalon. Thickenings of the floor of the thalamencephalon give 
rise to the optic thalami ; the paired optic lobes grow out from its 
sides ; the pineal body, which primitively was a pair of dorsal eyc.«5, 
grows from the roof and the infundibulum from the floor. ITie 


telencephalon in front grows out secondarily to an extent progressively 
increasing in the higher groups, and forms the corpora striata, the 
cerebral lol)es and the rhincnccphalon. The most plausible inter- 
pretation is that the mid- and hind-brains represent a cephalized 
continuation of the spinal cord, probably originally mctanierically 
segmented, whilst the fore-brain has been developed primitively in 
association with the organs of smell and hearing, and secondarily 
in connexion with the increasing elaboration of the higher functions 
of the brain and the development of the association centres of 
which the cerebrum is the seat. 

The details of the structure and development of the sen.se-organs, 
gill-slits and visceral organs of Craniates arc sufficiently discussed 
in the articles dealing with the separate classes of the group, it 
is necessary to refer, however, to new light thrown on the structure 
and morphology of the renal excretory organs due chiefly to the 
investigations of Goodrich. Ihc excretory organs of the vast 
majority of invertebrate coelomate animals are essential! v what 
are known as ne})liridia. Nephridia in their simplest form are 
excretory tubules growing from the exterior inwards, and removing 
from the surrounding tis.sues or blood vessels waste mattiT which 
they discharge to the exterior. Jn many cases tlu'se tubules ac(|uire 
secondary openings to the coelom, termed ncphroslorne.s and .serving 
to remove waste matter from that space. Finally, in inetamerically 
segmented invertebrates the nephridia freciuently app(?ar in seg- 
mentally disposed pairs. Gegenbaur, C. Scamper, fa. Hatschek, and 
many other anatomists have compared the kidneys of C raniates 
with nephridia, supposing the segmental tubules with their coelumic 
apertures to represent nephridia, which, instead of di.schargiiig directly 
to the (exterior by pores in the segments in which they arc situateil, 
have come to discnarge at each side into a longitudinal common 
duct with a posterior aiierture. The excretory system of A mphioxus 
undoubtedly consists of true nephridia, morphologically identical 
with those of the invertebrate eoelomates. The latter, however, 
may also possess a ditlerent set of organs, also fnjcjuently appearing 
as scgmentally arranged tubules. These are the genital funnels 
which develop outwards from the coelom, and serve for the 
discharge of the genital products. It is with the latter that the 
segmental tubules of the Craniata are to be compared, and the 
possession of a difierent type of excretory organ is one of the most 
vital dislinclions between the t'.raniata and the C'cphalochordata. 

Origin of the Vertebraia.^Thv recorded fossil history carries us 
backwards with comparative ease from the highest mammak 
to the lowest members of the tlraniales. Remains of the latter, 
abundant in the ])alaeozoic rock.**, were undoubtedly true Craniates, 
allied with the Cyclostomes and the lower fishes, but showing no 
more than superficial and dubious resemblances to the intmiluTs 
of any other group. We have to rely ujjon general inferences which 
lead to much ingimious argument and little certain result. The 
('raniates can be tract'd back to iislies not unlike the modern shark 
or dogfivsh with little (liil)iefy. The Cyclo.stomes, although true 
Craniate.s, jireseiit an obviously simjder type of structure : the 
head is less cephulized and therefore le.ss distinct from the trunk ; 
lower jaw, true teetli and dermal armaliire are absent, whilst there 
arc other simplifications in the structural type. Very general 
a.sscnt could be obtained for the proposition tliat one stage in the 
ancestry of the Vertebrates must have been not unlike a simplified 
Cyclostome, a bilaterally symmetrical coelomic animal, elongated 
and fish -like in shape, but without pairetl limbs, with a smooth, soft 
skin, a ventral mouth without teeth or lower jaw and j>robably 
surrounded by labial palps, with lateral gill- slits and a ventro- 
posterior anus ; with an imsegmented notochord and a dorsal 
tubular nerve cord. The brain, howc^ver, must have been expanded, 
and there must have bt*en jiiured organs of smell, two lateral eyes 
and probably two dorsal eyes, and a large paired auditory apparatus. 
The mesoblastic system of muscles and fibrous skeleton was highly 
and regularly segmented, but in the anterior region cephalization 
had proceeded to a considerable extent. The resemblances between 
such a creature and Amphioxus are .so close that they cannot 
dismissed. Amphioxus no doubt is specialized in many resp<‘<:ij)i, 
and probably degenerate in others, just as, if we go to the o()j^ 
pole of the Craniates, we know that although the Anthropoid 
are the nearest living representatives of the ance.stor of man, tflcy 
are specialized in many respects and almost certainly degen^ate 
in other respects. If we carry those processe.s of progressive cl»nge 
by which the Cyclostome type has ]>assed into the low fisj* tyj)e, 
and the low fish type into the higher Craniate type, ba^wards 
towards Amphioxus we reach the conception of an ancestral Creature 
essentially a Cephalochordate, differing no doubt from Afn^h^oxus 
in various details, as one member of a group differs from another, 
but specially marked by the posse.ssion of better df‘viioped cranial 
sense organs and by tlie presence of a coelomostomic ^ 

nephridial excretory system. Paired sense organs of tn elaborate 
character have arisen in many groups, and there .seems to be no 
special difficulty in supposing that those characteristic of Craniates 
have arisen independently in that group, Amphioxus, although in 
that respect partly degenerate, being degenerate from a stage m 
which the cephalic sense organs were extremely .simple. The different 
type of excretory .system presents even less theoretical dimciuty, 
as both types of segmental funnel exist amongst Invertebrates and 
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may even be present in the same animal. If we follow the process many groups of animals and in different organs, greater knowledge 
of pro^essive change still further back, we reach a stage in which of the vascular, excretory and nervous systems, and in par- 
cephaiization had practically disappeared, and where even meta- ticular the discovery that the pineal body was a degenerate eye. 
meric segmentation was in a much less advanced condition. The F. M. Balfour from the hrst refused to accept Dohrn's theory and 
tadpoles of Ascidians, and still more remotely although suggested that the dorsal position of the nerve cord in Vertebrates 

still less than Amphioxus to be regarded as actual ancestraJ verte- could be accounted for by supposing that the primitive condition 
brate types, give images of some of the many phases in which the was a lateral cord at each side such as were then known to occur in 
ancestral type may have been exhibited. It is needless to say that Nemertines. and that these cords liad fused dorsnlly in Vertebrates, 
the creatures exhibiting such a stage in the ancestry of the Verte- ventrally in Annelids. A A. W. Hubrecht soon afterwards dis- 
brates would have formed simply one in the vast series of marine covered the existence of a continuous nerve sheath in Nemertines, 
coclomate types which the anatomy of the Invertebrates shows us and he and Ray Lankester suggested a Nemertinc origin for Verte- 
to have existed. Its distinguishing features would have been the brates, and homologized the notochord with the proboscis sheath, 
presence of gill-slits, of the skeletal rod, known as the notochord, Ray Lankester, in particular, pointing out that the tubular condition 
and of the dorsal tubular nervous system. We cannot make even of the vertebrate nervous system was secondary, that it consisted 
proii table guesses as to the exact conditions under which these essentially of a dorsal band, which sank inwards, and that the canal 
features, or tlie corresponding features of other coelomatc types, might have been at first an epidermal water canal. These authors 
arose in the kaleidoscopic differentiation of form, but consideration were emphatic in laying stress on the view that no actual Nemertine 
of the general morphology of the nervous system enables us to see could be supposed to represent the vertebrate ancestor, but that 
the Chordate ancestor in its true perspective amongst other coelomic the Nemertines were to be taken merely as sliowing the kind of 
groups. In the Coclentera the nervous system appears as a diffused material out of which the vertebrate structure, and in particular 
layer of cells and fibres, underlying, and in close connexion with, the vertebrate nervous system, might have arisen. The view 
the epidermis. This diffused layer may thicken in special regions, adopted in this article as given above, is in reality an extension of 
forming rings round apertures, radial bands, and so forth, whilst the Hubrecht-Lankester theory. 

in the intervening areas it disappears. In the different groups The theory of vertebrate origin tliat has been most elaborately 
of Coelomates specialized bands and strands have formed in this expounded is W. H. Gaskell's hypothesis that they are descended 
way from a primitive diffuse system, giving rise to the nervous from Artliropods. Gaskell accepts Dohrn’s view of the importance 
patterns distinctive of the various groups, whilst a second process, of segmentation and of the degeneracy of Amphioxus and Tunicates, 
that of inward migration from the epidermis, produces further but rejects the conception of a reversal of surfaces. He takes the 
changes. In the Turbellaria there have been formed two ventro- larval stage of a Cyclostome as the most generalized living repre- 
lateral cords with variously placed anastamoses ; in the Trematodes, sentative of the essential vertebrate type, and selects Limulus, the 
two ventral, two lateral and two dorsal cords with variously placed kingcrab, in a very general way, as the closest living representative 
anastomoses, and in the Cestodes two lateral and in some cases of such an Arthropod type as might luive been the vertebrate 
one dorsal cord. In the Nemertea the primitive continuous sub- ancestor. The starting-point of Gaskell's theory is the conception 
epidermal sheath is retained with two lateral and sometimes one of the vertebrate nervous system as a band of nervous tissue which 
dorsal thickening. In the Nematodes there are one dorsal, one immediately underlies and gradually grows up round a distinct 
ventral and at each side two lateral thickenings, sometimes separated epidermal tube, the tube which forms the vesicles of the brain and 
cords, sometimes mere sub-epidermal bands, whilst the traces of a the central canal of tlie spinal cord. Ray Lankester had already 
circum-oesoph^eal ring may be regarded as another specialization applied this to the Nemertinc theory, but Gaskell urges that itafforcU 
of the primitive complete sheath. In Balauo^lossus there is a an immediate comparison with Arthropod structures. Tlic ventral 
continuous sheath with a dorsal and ventral band, the latter in mouth of Ltmu/MS loads vertically upwards tlirough a ring of nervous 
certain regions showing traces of a tubular structure. In Annelids tissue, the circumoesophageal commissure, into an expanded stomach, 
and Arthropods there are two ventral bands tending to unite in the and from this the digestive tube runs back to the anus immediately 
median ventral line, and a circum -oesophageal collar. In the Chor- dorsal to the ventral nerve chain. For Gaskell the infundibulum is 
dates there is a continuous dorsal band, which .secondarily migrates the Arthropod oesophagus, the ventricles of the brain are tlio 
inwards and become.s tubular. In almost any of these types, as stomach, and the spinal canal leading back to fuse with the anus 
the individual becomes more integrated, there is a tendency for at the neurentcric canal is the Arthropod digestive tract. In the 
the nervous matter of the specialized areas to become still further Vertebrate a new digestive tract has been formed, probably from a 
massed ; and in bilaterally symmetrical animals with forward pro- structure corresponding to the brancliial chamber of Arthropods, 
gression and the beginning of cephalization a specially important The lateral halves of the ventral nervous system of the Arthropod, 
mass forms something comparable with a brain in special relation where they diverge on either side of the oesophagus, represent the 
with the sense organs of the primitive head. If the problem of crura cerebri of Vertebrates, whilst tlie supra-ocsophageal ganglia 
vertebrate origin be considered from the wide point of view of represent the fore-brain. Gaskell has instituted an elaborate com- 
comparatiye anatomy, it becomes no more difficult nor remarkable parison, extending to very minute details of structure, and finds 
than the dincrentiation of any other type amongst simple, marine, remarkable analogies between the organs of Arthropods and 
unsegmented, or little segmented, wormlike creatures. It is obvious, structures in the Vertebrates. From the palaeontological side, he 
however, that such a theory of origin cannot expect confirmation points out that at the time when the earliest known Craniate.s were 
from the geolog^ical record, as it supposes a differentiation of the abundant, large Arthropods, essentially like Limulus, were also 
mmn chordate char^ters in a stage too simple to leave fossil remains, abundant. He thinks it probable that Vertebrates arose from a 
Reference must be made, however, to definite theories of the dominant invertebrate group, and points to many re.semblanccs in 
origin of Vertebrates which have been successively urged by ^a- detail between the Silurian Arthropods Palaeostraca and the 
tomists. A. Dohrn, if not the inventor, was the most ingenious Cianiate Ostracoderms of the same horizon. 

advocate of the Annelid theory. He recognized the fundamental BinuoGRAPHY.— F. M. Balfour, Monograph on the Development of 
im^portance of segmentation m vertebrate structure and sought for Elasmobraneh Fishes (1878); W. Bateson, " Balanoglossus,” in the 
a highly segmented ancestor. Partly influenced by Ray Lankester's Quavterlv Journal of Microscopical Science (1884, 1885, 1886); 
studies on degeneration, he held that the apparently simplest J. Beard, " The System of Branchial Sense-Organs and their Associ- 
living members of a group may give misleading clues with respect ated Ganglia in Ichthyopsida," in fourn, Micr, Set. (1885) ; 

to the ancestral line, and he devoted much brilliant anatomical A. Dohm, ** Studien zur lirgeschichte des Wirbelthicrkorpers," in 
and embryological work to develop the thesis that Amphioxus the Zool Sta, (Naples. 1882, 1884, 1885, 1886, 1004); W. H. 

jnd the Tunicates were degenerate offBhoot.s from a higher verte- Gaskell, The Origin o 1 Vertehrotes (1908) ; C. Gegenbaur. ** Die 
trate stock. He took a Chaetopod worm as the closest living re- Metameric des Kopfes," in the Morph, Jahrh, (1888) ; Grundzuge der 
pTesentative of the stock of all segmented animals, and in particular Vergleichcnden Anaiomie (various editions from 1870); E. S. Goodrich, 
of the vertebrates, laying stress on the segmentation, the large volume on Vertebrata Craniata," in Lankester^s Treatiss on 
coelom, the ^gmental excretwy tubules, the vascular system vnth Zoology (ipoq) (a notable review of the subject, to which the writer 
r^ \»lood, the segmentally disposed branchiae, the lateral organs of this article is specially indebted) ' B. Hatschek, “ Die Metameric 
of locomotion, and the tendency to form a distinct head. The chief des Amphioxus und des Ammocoetes," in Vertr, Anal, Gss. (Wien, 
aifficuuy was the nervous system, and this he explained by accepting 1892), and Anal. Anz, (180.1) ; A. A. W. Hubrecht, “ On Iho Ancestral 
an Idea propounded many years before by De Blainvillc. that the Form of the Chordata," in the Quart, fourn. Micr, Science (1883) : 
dorsal surface of Vertebrates was homologous with the ventral The Relation of the Nemertea to tlie Vertebrata " (ibid. 1887) ; 
surface ol Annelids and Arthropods. He assumed that the ances* A. Kowalevsky, *' Lc D6veloppement de TAmphioxus lanceolatns," 
tral tyw was a marine creature in which reversal of surface was of in Arch. Sci.' Phys. Nat. (1866) ; " Entwickelungsgeschichte der 
little physiological moment. He supposed that a new mouth had cinfachen Ascidien," in St Peter sb. Acad. Soi. (T8f»7). and summarized 
been formed probably by a coalescence of a pair of gill-slits on what in the Quart, fourn, Micr. Sci. (1870) ; N. K. Koltzof. " Metameric 
yms to be the ventral surface of the vertebrate, and that the old dos Kopfes Petromvzon Planeri," in Anal. Anz. (1899) ; 
invertebrate mouth vnth the downward turn of the anterior end of ‘^EntwickeL d, Kopfes von Petromvzon Plancri,’* in Bull. Soc. Imp, 
tnealimentary canal, between the diverging ends of the ventral nerve Nat, Moscow (1902); E. Ray Lankester, Notes on Embryology 
^rds, was to M sought for in the roof of the vertebrate brain, possibly and Classification," in Quart, fourn. Micr. Science (iSyy) ; article 
the pineal body. Dohrn’s theory has failed to find acceptance for "Vertebrata," in Ency. (9th ed.); A. M, Marshall. "The 
mray reasons, of which the chief are the difficulty as to reversal of Segmental Value of the Cranial Nerves," in the foum. Anal, and 
surfaces, the knowledge that segmentation occurs independently in Phys. (1S82) ; H. V. Neal, “ Segmentation of Nervous System in 
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Squalus acanthias/* in Bull. Mu&. Comp. Zool. (Harvard, 1898) ; 
J, W. van Wijhe, ** Ueber das Visccralskelet, u. die Norven des 
Kopfes der Ganoiden u. von Ceratodus/’ in Niederl. Arch. /. ZooL 
(1879, 1882) ; various authors (A. Dcndy, H. Gadow, J. S. Gardiner, 
W. H. Gaskcll, E. S. Goodrich, E. W. MacBride, E. Kay Lankester, 
P. Chalmers Mitoheil, A. Smith Woodward), Discussion on the 
Origin of Vertebrates/* in the Proc. of the Linnaean Society (London, 
1910). (P. C, M.) 

VERTICAL (from Lat. vertex, highest point), the direction 
of the line of action of gravity, .as determined by the pluml> 
line. The angle of the vertical is the angle between the direction 
of the plumb-line and that of the earth’s centre (see Earth, 
Figure of the). 

VBRTUE, GEORGE (1684-1756), English engraver and anti- 
quary, was born in St Martin’s-in-the-Fields, London, in 1684. 
At the age of thirteen he was apprenticed to an heraldic engraver, 
a Frenchman, who failed in three or four years. Vertue then 
studied drawing at home, and afterwards worked for seven 
years as an engraver under Michael Vandergucht. He was 
patronized by Sir Godfrey Kneller, and was one of the first 
members of the Academy of Painting which that artist instituted 
in 1711, His plate of Archbishop Tillotson, after Kneller, com- 
missioned by Lord Somers, established his reputation as an 
engraver ; and he was soon in an excellent practice, engraving 
portraits after Dahl, Richardson, Jervas and Gibson. In 
portraiture alone he executed over five hundred plates. In 
1717 he was appointed engraver to the Society of Antiquaries, 
and his burin was employed upon many interesting statues, 
tombs, portraits and other subjects of an antiquarian nature. 
He died on the 24th of July 1756, and was buried in the cloisters 
of Westminster Abbey. 

From the year 1713 Vertue hail been indefatigable in his researches 
on all matters connected with the history of British art, and had 
accumulated about forty volumes of memoranda on the subject. 
These were purchased by Horace Walpole, and form the basis of 
tliat author's Anecdotes of Painting in England, including an account 
of Vertue’s life and a catalogue of his engravings. Vertue’.s own 
literary works include On Holbein and Gerard's Pictures (1740) ; 
Medals, Coins, Great Seals, Impressions, from the Elaborate- Works of 
Thomas Simon (J753) ; Catalogue and Description of King Charles 
the First's Capital Collection of Pictures, Limnings, Statues, &c. 
(1757) ) Catalogue of the Collection of Pictures belonging to King 
James IT., to which is added a Catalogue of Pictures and Drawings 
in the Closet of Queen Caroline (1758) ; Catalogue of the Curious 
Collection of Pictures of Ge.orge Villicrs, Duke of Buckingham (1758) ; 
Description of the Works of that Ingenious Delineator and Engraver, 
W. Hollar {17^5). 

VERTUMNUS (or Vortumnus, turning,” “ changing ”), 
in Roman mythology, the god of the changing year with its 
seasons, flowers and fruits, probably of Italian origin. Like 
Proteus, he had the power of assuming any shape he pleased, 
which enabled him to win the love of Pomona (q.tK). Hi.s shrine 
and statue (see the well-known description in Propertius iv. 2) 
were in the Vicus Tuscus, and from his connexion with this 
busy street he was regarded as having a special interest in 
trade and barter. At another sanctuary on the slope of the 
Aventine, sacrifice was offered to him every year on the 13th of 
August. It is probable that he was of Etruscan origin (see 
Wissowa, Religion und Kultus der Rower, 1902, p. 233). 

VERULAHIUM, a Romano-British town situated in the terri- 
tory of the Catuvellauni, close to the modem St Albans (Hert- 
fordshire). Before the Roman conquest it was probably a native 
capital : afterwards it received the dignity of a municipium 
(implying municipal status and Roman citizenship). Tacitus 
tells us that the town was burnt by Boadicea in a.d. 61, but it 
again rose to prosperity. Its site is still easily recognizable. 
Its walls of flint rubble survive in stately fragments, and en- 
close an area of 200 acres. Of the internal buildings little is 
known. A theatre was excavated in 1847, and parts of the 
forum were opened by Mr William Page in 1898 ; both indicate 
a civilized and cultivated town. The complete uncovering of the 
site was planned in 1910. (F. J. H.) 

VERVET9 a Central and South African monkey, known as 
CercapWucus pygerythrus. It is nearly allied to the grivet 
but distinguished (as indicated by its name) by the 
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resence of a rusty patch at the root of the tail, and by the 

lack (instead of grey) chin, hands and feet. 

VERVIERS, a town of Belgium, in the province of Li6ge, 
not far from the Prussian frontier, and on the main line from 
Li^ge to Aix-la-Chapelle and Cologne. Pop, (1904) 49,168. It 
is a modern town owing its prosperity to the cloth trade which 
began here in the i8th century. It is situated on the Vesdre, 
which flbws into the Ourthe a few miles before its junction with 
the Meuse ; and the water of that river is supposed to be especi- 
ally good for dyeing purposes. As the river water was insufficient 
to maintain the local industry an artificial reservoir was con- 
structed at La Gileppe on the Hautes Fagnes, and an imposing 
aqueduct conveys the water stored on these highlands into 
Verviers. There are also extensive glass factories, but these 
have suffered from German competition, and many have been 
closed. A monument to a local celebrity named Chapuis is 
interesting for the reason that his execution by order of the 
prince-bishop of Li6ge was the last act of sovereignty taken by 
that prelate. 

VESICA PISCIS (Fr. amande mystique), in architecture, the 
term given to a pointed oval panel formed by two equal circles 
cutting each other in their centres ; this is a common form 
given to a panel in which the figure of Christ is represented. It 
is commonly employed in medieval seals, and especially those of 
bishops and monastic establishments. 

VBSOUL, a town of eastern France, capital of the department 
of Haute-Saone, 236 m. E.S.E. of Paris on the Eastern railway 
to Belfort. Pop. (1906) 8702. Vesoul is situated between the 
isolated conical hill of La Motte (1263 ft.) and the river Durgeon. 
The vine-clad hill, from which there is a fine view of the Jura 
and Vosges mountains, is crowned by a votive chapel which in 
1855 replaced the old fortification. The medieval walls of the 
town, dating from the 13th and 15th centuries, still exist on its 
northern side, and in the narrow and winding streets are many 
old buildings. The church of St George dates from the i8th cen- 
tury. In the pleasant south-eastern quarter are the promenade 
and the Place de la R^publique, with a monument to the 
Gardes Mobiles who fell in the war of 1870-71. Vesoul is the 
scat of a prefect, a tribunal of first instance and a court of 
assize, and has a lyc6e for boys, training colleges for both sexes, 
and a branch of the Bank of France. Distilling and the manu- 
facture of flics and tapioca are among the industries. The town 
is a market for farm-produce and cattle. 

Vesoul (Vesulium Casirum, Visolium, Vestdum) is of ancient 
origin, but in existing records is first mentioned in the 9th 
century. It was originally a fief of the church of Besanqion, and 
passed afterwards to the liouse of Burgundy, becoming, in the 
13th century, capital of the bailiwick of Amont, The castle was 
destroyed in the 17th century'. The town suffered much during 
the wars of religion and the 'I’hirty Years’ War. Vesoul be- 
longed temporarily to France after the death of Charles the Bold, 
duke of Burgundy ; was returned to the empire when Charles 
VITL, king of France, broke off his marriage with the daughter 
of Maximilian, king of the Romans ; and again became part of 
France under Louis XIV. after the peace of Nijmwegen in 1678; 

VESPASIAN, in full Titus Flavius Vespasianus, RomaA 
emperor a.d. 70-79, was born on the 18th of Novemw, 
A.D. 9, in the Sabine country near Reate. His father was a lAx- 
collector and money-lender on a small scale ; his mother^was 
the sister of a senator. After having served with the in 
Thrace and been quaestor in Crete and Cyrene, VespasA ro.se 
to be aedile and praetor, having meanwhile marricd|^Flavia 
Domitilla, the daughter of a Roman knight, by whorf'he had 
two sons, Titus and Domitian, afterwards emperorsi^ Having 
already served in Germany, in the years 43 an(n44, 
reign of Claudius, he distinguished himself in conufiand of the 
2nd legion in Britain under Aulus Plautius. He Mucad Vectis 
(Isle of Wight) and penetrated to the borders of iflomersctshire. 
In 51 he was for a brief spmee consul ; in 63 he as governor 
to^ Africa, where, according to Tacitus (ii. 97 )\ 

“infamous and odious according to Sa^nius (Fesp. 4), 

“ upright and higlily honourable.” He iknt with Nero’s 
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suite to Greece, and in 66 was appointed to conduct the war 
in Judaea, which was threatening general commotion throughout 
the East, owing to a widely spread notion in those parts that from 
Judaea were to come the future rulers of the world. Vespasian, 
who had a strong vein of superstition, was made to believe 
that he was himself to fulfil this expectation, and all manner 
of omens and oracles and portents were applied to him. He 
also found encouragement in Mucianus, the governor of Syria ; 
and although a strict disciplinarian and reformer of abuses, he 
had a soldiery thoroughly devoted to him. All eyes in the 
East were now upon him ; Mucianus and the Syrian legions were 
eager to support him ; and on the ist of July 69, while he was 
at Caesarea, he was proclaimed emperor, first by the army in 
Egypt, and then by his troops in Judaea. 'I’he legions of the 
East at once took the customary oath of allegiance. Neverthe- 
less, Vitellius, the occupant of the throne, had on his side the 
veteran legions of Gaul and Germany, Rome’s best troops. 
But the feeling in Vespasian’s favour quickly gathered strength, 
and the armies of Moesia, Pannonia and lllyricum soon declared 
for him, and made him in fact master of half of the Roman world. 
They entered Italy on the north-east under the leadership of 
Antonius Primus, defeated the army of Vitellius at Bedriacum 
(or Betriacuin), sacked Cremona and advanced on Rome, which 
they entered after furious fighting and a frightful confusion, in 
which the Capitol was destroyed by fire. The new emperor 
received the tidings of his rival’s defeat and death at Alexandria, 
whence he at once forwarded supplies of corn to Rome, which 
were urgently needed, along with an edict or a declaration of 
policy, in which he gave assurance of an entire reversal of the 
laws of Nero, especially those relating to treason. While in 
Egypt he became more and more imbued with superstition, con- 
sulting astrologers and allowing himself to be flattered intoa belief 
that he possessed a divine power which could work miracles. 
Leaving the war in Judaea to his son Titus, he arrived at Rome 
in 70. He at once devoted his energies to repairing the evils 
caused by civil war. He restored di.sciplinc in the army, 
which under Vitellius had become utterly demoralized, and, 
with the co-operation of the senate, put the government and 
the finances on a sound footing. He renewed old taxes and 
instituted new, increased the tribute of the provinces, and kept 
a watchful eye upon the treasury officials. By liis own example 
of simplicity of life, he put to shame the luxury and extravagance 
of the Roman nobles and initiated in many respects a marked 
improvement in the general tone of society. As censor he 
raised the character of the senate, removing unfit and unworthy 
members and promoting good and able men, among them 
the excellent Julius Agricola. At the .same time he made it 
more dependent upon the emperor, by exercising an influence 
upon its composition. He altered the constitution of the 
praetorian guard, in which only Italians, formed into nine 
cohorts, were enrolled. In 70 a formidable rising in Gaul, 
headed by Claudius Civilis, was suppressed and the German 
frontier made secure ; the Jewish War was brought to a close 
by Titus’s capture of Jerusalem, and in the following year, 
after the joint triumph of Vespasian and 'I’itus, memorable 
4S the first occasion on which a father and his son were thus 
associated together, the temple of Janus was closed, and the 
Rijman world had rest for the remaining nine years of Vespasian’s 
reign. The peace of Vespasian passed into a proverb. In 78 
Agrkola went to Britain, and both extended and consolidated 
the Roman dominion in that province, pushing his arms into 
North Wales and Ae Isle of Anglesey. In the following year 
Vespasian died, on me 23rd of June. 

The avarice with which both Tacitus and Suetonius stigmatize 
Vespasian seems really to have been an enlightened economy, 
which, disordered state of the Roman finances, was an 

absol^^^cssity. Vespasian could be liberal to impoverished 
scn ai^p jpil knights, to cities and towns desolated by natural 
calam^^Md especially to men of letters and of the professor 
class, sef^ of whom he jDensioned with salaries of as much 
as £800 a year. Quintilian is said to have been the first public 
teacher who enjoyed this imperial favour. Pliny’s great work, 


the Natural History, was written during Vespa.sian’s reign, 
and dedicated to his son Titus. Some of the philosophers, 
who talked idly of the good old times of the republic, and thus 
indirectly encouraged conspiracy, provoked him into reviving 
the obsolete penal laws against this cla.s.s, hut only one, Helvidius 
Priscus, was put to death, and he had affronted the emperor 
by studied insults. “ I will not kill a dog that barks at me,” 
were words honestly expressing the temper of Vespasian. Much 
money was spent on public works and the restoration and 
beautifying of Rome— a new forum, the splendid temple of 
Peace, the public baths and the vast Colosseum being begun 
under Vespasian. The roads and aqueducts were repaired, and 
the limits of the pomerium extended. 

To the last Vespasian was a plain, blunt soldier, with decided 
strength of character and ability, and with a steady purpose to 
establish good order and secure the prosperity and welfare of his 
subjects. In his liabits he was punctual and regular, transacting 
his business early in the morning, and enjoying his siesta after a 
drive. He had not quite the distinguished bearing looked for in 
an emperor. He was free in his conversation, and his humour, of 
which he had a good deal, was apt to take the form of rather 
coarse jokes. He could jest, it was said, even in his last moments. 
“ Methinks 1 am becoming a god,” he whispered to those around 
him. There is something very characteristic in tlie exclamation 
he is said to have uttered in his last illness, “ An emperor ought 
to die standing.” 

See Tacitus, Histones ; Suetonius, Vespasian ; Dio Cassius, 
Ixvi. ; Merivalc, Hist, of the Romans under the Empire, chs, 57-60 ; 
H. Schiller, Geschiohie der romischen Kaiserzeit, i. j)!. 2 ; B. W. 
Henderson, Civil War and Rebellion in the Roman Empire a.d, bg-’fo 
(1908). 

VESPERS {ufficium vesperiinum), in the Roman Catholic 
liturgy, that part of the daily office which follows none {nona) 
and precedes (U)mpline {completorium). In it the Pater Noster, 
Ave Maria, Dcus in Adjutorium, &c., are followed by five 
psalms and five antiphons, after which come the little chapter,” 
the hymn and the verse, which vary according to the season, 
the Magnificat and its antiphon, and the appropriate collect. In 
its general features the use of this office can be traced back 
to a very early date both in the Ea.stcrn Church and in the 
Western. Vespers may be said or sung at any time after midday, 
and in some circumstances even before it. (See Breviary.) 

VESPERS, SICILIAN, the revolution of the Sicilians against 
the Angevin domination, so called because it broke out at the 
hour of Vespers on Easter Tuesday 1282. Charles I. of Anjou 
had encountered more resistance in conquering Sicily than on the 
mainland, as the people were more independent and more 
strongly attached to the house of Hohenstaufen ; and conse- 
quently his government was more oppressive and cruel. The 
officials and the insolent French nobility whom he established 
in the island rode rough-shod over the privileges of the native 
aristocracy and the customs of the people, and the natives were 
ground down by heavy taxes and degrading personal services. 
The debased currenc^y ruined trade, and the government treated 
the Sicilians with the utmost contempt. “ The outrage of 
personal service,” wrote Amari {Guerra del Vespro, ch. iv.), 
** exceeded the limits of feudalism as well as of the strangest 
and most brutal caprices. Noble and worthy men were forced 
to carry viands and wine on their shoulders to the tables of the 
foreigner, and many young nobles were constrained to turn the 
spit in his kitchens like scullions or slaves.” The administra- 
tion was more regular, and therefore more unyielding and 
heartless, than that of the Hohenstaufens, and also more foreign. 
Hatred of Angevin rule grew day by day, until the people were 
driven to revolt. According to tradition, the leader of the 
rising was Giovanni da Procida, a Salernitan noble with Sicilian 
connexions^ who had been in the service of Hohenstaufens, but, 
having lost position and property after the fall of Conradin, he 
had taken refuge at the court of Peter III., king of Aragon, and 
induced him to try to make good his claims on Sicily, which were 
based on the rights of his queen, Costanza, daughter of Manfred. 
But as a matter of fact the actual outbreak was a purely 
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unpremeditated popular movement, Charles at that time was 
making preparations for an attack on the East Roman empire, 
and extorting more money than ever from the Sicilians in order 
to meet his expenses. Peter availed himself of the fears which 
Charles’s ambitions were arousing to open negotiations with 
his various enemies, especially with the Greek emperor, Michael 
Palaeologus, the Italian Ghibellincs, the discontented Sicilian 
nobles, and perhaps with Pope Nicholas III. Suddenly the 
people of Sicily, goaded beyond endurance, rose against their 
rulers, regardless of these various plots. On the 31st of March 
1282 a riot broke out in a church near Palermo, in consequence, 
according to tradition, of the insults of a French soldier towards 
a Sicilian woman, and a general massacre of the French began. 
The rising spread to the city, where the republic was proclaimed, 
and then through the rest of the island ; thousands of French 
men, women and children were butchered (there may be some 
exaggeration in the wholesale character of the slaughter), and 
by the end of April the whole of Sicily was in the hands of the 
rebels. Charles at once led an expedition against the Sicilians 
and besieged Messina ; and although the enemy had been expelled, 
they would hardly have been able to withstand this new in- 
vasion successfully had they not received assistance from Peter 
of Aragon and their own nobility, whose conspiracy they had so 
unexpectedly forestalled. This intervention, however, changed 
the character of the movement, and the free communes w'hich 
had been proclaimed throughout the island had to submit to 
the royal prerogatives and to a revived feudalism. Peter, 
having reached Palermo in September 1282, accepted the 
Sicilian crown voluntarily offered to him, levied recruits, and 
declared war on ('harles. Hostilities were carried on by land 
and sea, and the Angevin attacks on Messina were repulsed 
and followed up by raids on Calabria, where Reggio and other 
towns declared for King Peter. Charles proposed to settle the 
Sicilian question by a single combat between himself and Peter ; 
but although the duel was agreed upon it never took place, 
owing to the mutual distrust of the two rivals. Peter created 
some discontent by conferring many offices in Sicily on Aragonese 
and Catalans, but at the parliament of Catania (1283) he under- 
took at his death to leave Aragon to his son Alphonso and Sicily 
to his younger son James, so that the two crowns should not be 
united, an arrangement which fell in with the Sicilians’ aspira- 
tions toward.s independence. Pope Martin IV., unlike Nicholas 
III., threw the whole weight of his authority in favour of the 
Angevins, excommunicated Peter and the Sicilians, declaring 
that the former had forfeited even his rights to Aragon, con- 
ferred on Charles’s expedition to reconquer the island the 
privileges of a crusade, and levied dimes throughout Christendom 
to supply the funds. The reason for this uncompromi.sing 
attitude lies in the papal claim that Sicily was a fief of the 
Church, a claim which could only be enforced by means of the 
Angevins. But Charles’s fleet was completely destroyed off 
Malta by that of the Sicilians and Aragonese, commanded by the 
Calabrese Ruggiero di Lauria (June 1283), and a second fleet 
met with a similar fate a year later in the bay of Naples, on 
which occasion Charles’s son (afterwards Charles 11 ., lo Zoppo) 
was captured. The Aragonese were now masters of the sea. 
Risings broke out even in the mainland provinces, and while 
Charles was preparing for a supreme effort to re-establish his 
authority he died (1285). Peter died soon after, but the war 
went on and spread to Aragon, which the Angevins, in virtue 
of the pope’s excommunication of Peter, were trying to conquer. 
In 1287 the French encountered a fresh naval disaster at the 
hands of Lauria, and a force which they landed in Sicily was 
defeated. A two years’ truce was now agreed upon, and Charles 
II. was liberated on his promising to renounce all claims on 
Aragon ; but the pope Nicholas IV., who was determined that 
no peace should be made unless the Aragonese gave up the 
island, absolved him from his oath and crowned him king of 
the Two Sicilies (1289). Alphonso died in 1291, and was 
succeeded by his brother James, who took po-ssession of the 
Aragonese crown, leaving his brother Frederick as governor of 
Sicily, thus uniting the two kingdoms, in violation of King I 
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Peter’s promises. He then opened negotiations with Pope 
Boniface VIII. (they had been begun by Alphonso and Nicholas 
IV.), and eventually agreed to surrender the towns captured 
in the Neapolitan provinces to Charles II., and hand over 
Sicily to the Church, actually binding himself to assist in crush- 
ing the Sicilians if they resisted ; in exchange he was to marry 
Charles’s daughter, Bianca, and to receive Sardinia and Corsica, 
while Charles’s cousin, Charles of Valois, was to renounce his 
claims on Aragon (1295). This treaty aroused bitter indignation 
in Sicily, where all classes determined to resist its execution 
at all costs. They found a leader in Frederick, who, rejecting 
all the pope’s blandishments and bribes, threw in his lot with 
the Sicilians. For the sequel of the war see under Frederick 
111 . of Sicily. Peace was made with the treaty of Caltabellotta 
in 1302, which left Sicily an independent kingdom under 
Frederick for that prince’s lifetime ; and although at his death it 
was to have reverted to the Angevins, he was actually suc- 
ceeded by his son, and the island retained its independence for 
a considerable period. Undoubtedly the Vespers and its con- 
sequences revived Sicilian nationalism after the period of de- 
grading Angevin oppression, and with the new dynasty a higher 
civilization, nearly rivalling that wiiich had flourished under the 
Hohenstaufens, an improved constitution, and fine military 
qualities were the outcome. 

Bibliography. — The standard work on tlie .subject i.s Michele 
Amaii's Cnvna del Vespro (2 vols. 81 h ed., Florence, 1876), which 
is based on a study of the original authorities, but is too strongly 
prejudiced against the French ; cf. L. Cadier’s Essai sur VadminiS’ 
tration du royanmc dc Sidle par Charles I. et Charles 11 , d* Anjou 
(fasc. 59 of the liibliothdque des icoles francaiscs de Home et d*Athhies, 
Paris, i 89!) ; A. de Saint-Priest, llistoire de la conqudtc de Naples 
par Charles d* Anjou (Paris, 1847-49) ; F. Lanzani, Storia dei 
communi d'ltalia, lib. v. ch. 3 (Milan, 1882) ; A. Cappelli's preface 
to the “ Leggenda di Me.sser Giovanni da Procida," in Miscellanea 
di opuscoli inediti 0 rari dei secoli XIV* XV, (Turin, i86i ). Among 
the original authorities, Ricobaldo Ferraresc (in Muratori, Her, Ital. 
script, tom. ix.), the two l)iographie?s of Martin IV. (ibid.), Fra 
Corrado (ibid. tom. i.), the Catalan author of the “Cesta comitiim 
Barcinonensium ” (in Barliizio's Marca Hi.spanicat ch. 28) should 
be mentioned. A considerable list is given in Amari*s Guerra del 
Vespro. (L. V.*) 

VESPUCCI, AMERIGO (1451-1512), merchant and adventurer, 
who gave his name of Amerigo to the new world as America^ 
was born at Florence on the 9th of March 1451. Hi.s father, 
Nastagio (Anastasio) Vespucci, was a notary, and his uncle, 
Fra Giorgio Antonio Vespucci, to whom he owed his education, 
was a .sc^holarly Dominican and a friend of Savonarola. As a 
student Amerigo is said to have shown a preference for natural 
philosophy, a.stronomy and geography. He was placed as a 
clerk in the great commercial house of the Medici, then the 
ruling family in Florence. A letter of the 30th of December 
1492 shows that he was then in Seville ; and till the 12th of 
January 1496 he seems to have usually resided in Spain, e.speci- 
ally at Seville and Cadiz, probably as an agent of the Medici. 
In December 1495, on the death of a Florentine merchant, 
Juanoto Berardi, established at Seville, who had fitted out the 
second expedition of Columbus in 1493, under- 

taken to fit out twelve ships for the king of Spain (April 9th, 
1495), Vespucci was commissioned to complete the contract. 
As Ferdinand, on the loth of April 1495, recalled the monopoly 
conceded to Columbus (this order of April loth, 1495, 
cancelled on June 2nd, 1497); “ private ” exploring now had 
an opportunity, and adventurers of all kinds were able to fcave 
Spain for the West. Vespucci claims to have sailed with one 
of these “ free-lance ” expeditions from ('adiz on the loth of 
May 1497. Touching at Grand Canary on the way, the four 
vessels he accompanied, going thirty-seven days on a west- 
south-west course, and making 1000 leagues, are said to have 
reached a supposed continental coast in 16° N., 7o‘'W. from 
Grand Canary (June 16th, 1497)* This should have brought 
them into the Pacific. They sailed along the c’oast, says 
Vespucci, for 80 leagues to the province of Farias (or Lariab), 
and then 870 leagues more, always to the north-west, to the 
“ finest harbour in the world,” which from this description 
should be in British Columbia or thereabouts. Thence lOo 
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leagues more to north and north-east to the islands of the people 
called “ Iti/^ from which they returned to Spain, reaching Cadiz 
on the 15th of October 1498. Still following Vespucci^s own 
statement, he, on the i6th of May 1499, started on a second 
voyage in a fleet of three ships under Alonzo de Ojeda (Hojeda). 
Sailing south-west over 500 leagues they crossed the ocean in 
forty-four days, finding land in 5"* S. Thence, encountering vari- 
ous adventures, they worked up to 15° N,, and returned to Spain 
by way of Antiglia (Espahola, San Domingo), reaching Cadiz 
on the 8th of September 1500. Entering the service of Dom 
Manuel of Portugal, Vespucci claims to have taken part in a 
third American expedition, w^hich left Lisbon on the 10th (or 
15th) of May 1501. Vespucci has given two accounts of this 
alleged third voyage, differing in many details, especially dates 
and distances, From Portugal he declares that he sailed to 
Bezeguiche (Cape Verde), and thence south-west for 700 leagues, 
reaching the American coast in 5“ S. on the 7th (or 17th) of 
August. Thence eastward for 300 (150) leagues, and south 
and west to 52® S. (or 73^^ 30' j in his own words, “ 13*^ from 
the antarctic pole,” well into the antarctic continent). 
He returned, he adds, by Sierra Leone (June loth), and the 
Azores (end of July), to Lisbon (September 7th, 1502). His 
second Portuguese (and fourth and last American) voyage, as 
alleged by him, was destined for Malacca, which he supposed 
to be in 33® S. (really in 2® 14' N.). Starting from Lisbon on 
the loth of May 1503, with a fleet of six ships, and reaching 
Bahia by way of Fernando Noronha (?), Vespucci declares that 
he built a fort at a harbour in 18" S., and thence returned to 
Lisbon (June 18th, 1504). In February 1505, being again in 
Spain, he visited Christopher Columbus, who entrusted to him 
a letter for his son Diego. On the 24th of April 1505, Vespucci 
received Spanish letters of naturalization ; and on the 6th of 
August 1508 was appointed ptlolo mayor or chief pilot of 
Spain, an office wliich he held till his death, at Seville, on the 
22nd of February 1512. 

If his own account had been trustworthy, it would have 
followed that Vespucci reached the mainland of America eight 
days before John Cabot (June i6th against June 24th, 1497). 
But Vespucci’s own statement of his exploring achievements 
hardly carries conviction. This statement is contained (i.) in 
his letter written from Lisbon (March or April 1503) to Lorenzo 
Piero Francesco di Medici, the head of the firm under which 
his business career had been mostly spent, describing the alleged 
Portuguese voyage of March 1501 -September 1502. The 
original Italian text is lost, but we possess the Latin translation 
by “ Jocundus interpreter,” perliaps the Giocondo who brought 
his invitation to Portugal in 1501. This letter was printed (in 
some nine editions) soon after it was written, the first two 
issues {Munius Novus and Epistola Albericii de Novo Mundo), 
without place or date, appearing before 1504, the third, of i;o4 
(Mundus Noms), at Augsburg. Two very early Paris edition, 
are also known, and one Strassburg (De Ora Antarctica) of 1505, 
edited by E. Kingmann. It was also included in the Paesi 
•novamente reirovati of 1507 (Vicenza) under the title of Novo 
Mondo da Alb. V esputio. The connexion of the new world with 
Vespucci, thus caressed, is derived from the argument of this 
first letter, that it was right to call Amerigo’s discovery a new 
W')rld, because it had not been seen before by any one. This 
prepved the way for the American name soon given to the 
comment, (ii.) In Vespucci’s letter, also written from Portugal 
(September 1504), and probably addressed to his old school- 
fellow Piero Sodcrini, gonfaloniere of Florence 1502-1512. From 
the Italian original (of which four printed copies still exist, 
without place or date, but probably before 1507) a French 
version was made, and from the latter a Latin translation, 
published at St Di6 in Lorraine in April 1 507, and immediately 
Wiade use of in the Cosnwgraphiae Jntroductio (St Di^, 1507) 
of Martin '\^^aldseemuller (Hylacomylus), professor of cosmo- 
graphy in St Di 4 University. Here we ^ve perhaps the &st 
suggestion in a printed book that the newly discovered fourth 
part of the world should be called “ America, because Americus 
discovered it.” Since Alexander von Humboldt discussed the 


subject in his Examen critique de Vhistoire de la gio^aphie 
du nouveau continent (1837), vol, iv., the general weight o£ 
opinion (in spite of F. A. de Varnhagen, Amerigo Vespucci, son 
caractere, ses ecrits ... sa vie , Lima, 1865, and other pro- 
Vespuccian works) has been that Vespucci did not make the 
1497 voyage, and that he had no share in the first discovery 
of the American continent. 

See also K, II. Major, Prince Henry the Navigator (London, 1868), 
pp. 367-88 ; F. A. de Varnhagen, Le Premier voyage de Amerigo 
Vespucci (Vienna, 1869) ; Noiwelles recherches sur !e$ demurs 
voyages du navigateur ftorentin (Vienna, i86g) ; Ainda Amerigo 
Vespucci, Novas estudos (Vienna, 1874); Luigi Hugues, II ierzo 
viaggio di A. Vespucci (Florence, 1878); “ Alcune considerazioni 
sul Primo Viaggio di A. Vespucci,” in the Dolletino of the Italian 
Geographical Society, series ii. vol. x. pp. 248-63, 367-80 (Rome, 
1C85) ; “ II quarto Viaggio di A. Vespucci,” in the same Bolletino, 
year XX., vol. xxiii. pp. 532-54 (Rome, 1886); “Sul nome 'America'** 
in the same Bolletino, series lii. vol. i. pp. 404-27, 515-30 (Rome, 
1888), and an earlier .study under tlic same title (Turin, 1886) ; 
“ Sopra due letters di A. Vespucci,” in the same, series iii, 
vol. iv. pp. 849-72. 929-51 (Rome, 1891); Narrative and Critical 
History of America, cditeil by Jii.stin Winsor, vol. ii. pp. 129-86 
(1886); 2 'he Letters of A. Vespucci (translation, &c., by Clements 
R. Markham, London, Hakluyt Society, 1894) ; H. Harrisse, A. 
Vespuccius (London, 1895); Jos. Fischer and F. R. von Weiscr, 
The Oldest Map with the Name America . . . (Innssbnick, 1903); Angelo 
Maria Bandini and Gustavo Uzielli, Vita di Amerigo Vespucci 
(Florence, 1898) ; B. H. Soiilsby in the Journal of the Royal Geo^ 
graphical Society (London, February 1902), pj), 20 1-9. (C. R. B.) 

VESSEL ( 0 . Fr. vaissel, from a rare Lat. vascellum, dim. of 
VOS, vase, urn), a word of somewhat wide application for many 
objects, the meaning common to them being capacity to hold 
or contain something. Thus it is a general term for any 
utensil capable of containing liquids, and for those tubular 
structures in anatomy, such as the arteries, veins or lymphatics, 
which contain, secrete or circulate the bloiid or lymph. Organs 
or structures which are largely supplied with vessels are said 
to be “ vascular” (Lat. vasculum.^ another diminutive of vas). 
Vessel (as in French) is also a general term for all craft capable 
of floating on water larger than a rowing boat. The word is 
also familiar in Biblical phraseology in the figurative sense of 
a person regarded as the recipient of some Divine dispensation, 
a “ chosen vessel,” or as one into which something is infused 
or poured, “ vessel of wrath.” 

VESTA (Gr. ‘E<rna), the goddess of fire and the domestic 
hearth. The cults of the Greek Hestia (q.v^ and the Latin 
Vesta, both of which involved the guardianship of an ever- 
burning sacred fire, are most probably derived from a very 
early custom, common to a great variety of races in different 
ages. Among primitive peoples it became the custom for each 
village to maintain a constant fire for general use, to avoid the 
necessity of obtaining a spark by friction in case of the accidental 
extinction of all the village fires.^ This fire, the central hearth 
of the village (focus pvblicus)^ became a sacred symbol of home 
and family life. The form of the primitive house in which the 
fire was preserved, probably a round hut made of wattled osiers 
daubed with clay, appears to have survived both in the circular 
prytaneum of the Greeks and in the Aedcs Vestae (Temple of 
Vesta) in Rome. To watch this fire would naturally be the duty 
of unmarried women, and hence may have arisen the Roman 
order of virgin priestc-sses, the vestals, whose chief duty it was 
to tend the .sacred fire. 

The prehistoric method of getting a spark appears to have 
survived in the rule that, if ever the sacred fire of Vesta did go 
out, the negligent vestal was to be punished by scourging (Livy 
xxviii. Ti), and the fire rekindled either by friction of dry sticks,^ 
or, in later times, by the sun’s rays brought to a focnis by a 
concave mirror (Plut. Numa^ 9). In the prjlaneum (q.v) 
which existed in every Greek state, a different form of cult was 
developed, though the essential point, the sacred fire, was kept 

* J. G. Frazer in the Journal of Philology (vol. xiv, pp. 145- 72). 

” The Worship of Vesta and its Connexion with the Greek 
taneum/* ^ves many examples of a similar custom still surviving 
among various savage races. 

• An allusion to the eadiest method df obtainmg fine by rubbing 
two sticks together is 'probably con'tained in the myth of Prometheus, 
who brought fire to mortals hidden in a holbw 'wand. 
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up^ just as in the Latin worship of Vesta ; and in both cases the 
fire was extinguished annually at the beginning of the new year, 
and solemnly rekindled by one of the primitive and hence sacred 
methods.^ In Rome this was done on the first day of March, 
the Latin New Yearns Day (Ovid, Fastis iii. 137--45). Among 
both Greek and early Latin races, at the founding of a new 
colony, fire was solemnly sent from the prytaneum ofthe mother 
colony to kindle a similar sacred fire in the new settlement, 
llius we find that, according to tradition, the worship of Vesta 
in Rome was introduced from Alba Longa (Livy i. 20, and Ovid, 
Fasiii iii. 46), which appears to have been the oldest of the Latin 
colonies in Latium. The most generally received Latin legend 
attributes the founding of the Roman temple of Vesta to Numa, 
who transferred the centre of the cult from Alba, together with 
the four vestal virgins, its priestesses (Plut. Numa^ 10). One 
of the later kings, either Tarquin 1 . or Servius Tullius, is said 
to have increased the number to six (Dion. Hal. iii. 67, and 
Plut. Numa, 10), and it is not till the last years of the pagan 
period that we hear of a seventh vestal having been added 
(see Ambrose, KpisL, ed. Pareus, p. 477; also Plut. Ronu 
and Caw.). 

The election (captio) of the vestal during the early period of Rome 
was in the liands of the king, and in those of the pontifex maximus 
under the republic and empire,* subject, however, to tlie following 
conditions (Aul. Cell. i. 12) : (i) the candidate was to be more 
than six and less than ten years of age ; (2) she was to be peUrima and 
matrima, i,e, having both parents alive ; (3) free from physical 
or mental defects ; (4) daughter of a free-bom resident in Italy. 
Certain details of the election were arranged subject to the provisions 
of the Lex i^apia, now unknown. The 'selected child had her hair 
cut off, and was solemnly admitted by the pontifex maximus, who 
held her by the hand, and, addressing her by the name amata, pro- 
nounced an ancient formula of initiation, which is given by Aulus 
Gcllius. In early times there were certain rules by which girls could 
1)0 excused from serving as vestals, but the honour soon became 
so eagerly sought that these provisions were practically useless. 
Vows were taken by the vestal for a period of thirty years, after 
which she was free to return It) private life and even to many — 
which she yciy rarely did (Aul. Gell. vi. 7). This perod of thirty 
years was divided into three decades : during the first the vestal 
learnt her duties ; during the second she practised them ; and during 
the third she instructed the young ve.stals. The special dignity of 
chief of the vestals (vtV^o vestalis maxima) was reached in order of 
seniority. The inscriptions on the pedestals of statues of various 
vastales maximae show that a number of different grades of honour 
were passed through before reaching the highest dignity or maxi- 
matus.^ 

The duties of the vestals, besides the chief one of tending the holy 
fire (Cic. DeLeg. ii. 8), consisted in the daily bringing of water from 
the sacred spring of Egeria, near the Porta Capena, to be used for 
the ceremonial sweeping and sprinkling of tlic Aedes Vestae.* They 
also offered sacrifices of salt cakes — muries and mola salsa — andpoured 
on the altar of sacred fire libations of wine and oil, as is represented 
on the reverses of several first brasses and medallions of the empire. 
The vestals were bound to offer daily prayers for the welfare of 
tlic Roman state, and more e.speciaUy in times of danger or cala- 
mity (Cic. Pro Font, 21). They were also the guardians of the 
seven sacred objects on which the stability of the Roman power was 
supposed to de^nd : the chief of these was the Palladium, a rude 
archaic statue of Pallas, which waA said to have been brought by 
Aeneas from the burning Troy. This saci ed object was never «hown 
to profane eyes, but it is represented on the reverse of a coin 
struck by Antoninus Pius in honour of his deified wife Faustina. 
Strict observance of the vow of chastity was one of the chief obliga- 
tions of the vestals, and its breach was punished by burial alive at 
a place near the Porta ColUna known as the Campus Soclcratus (see 
Livy viiL 15 and 89 ; Plin. Ep, iv. ii ; and Suet. Dom. S). Cases 
of unchastity and its punishment were rare ; and, as the evidence 


^ Fire obtained in this way, that is, ** pure elemental fire,*’ wae 
commonly tiiought to possess* a special sanctity. Even throughout 
the middle ages in Catholic countries, at Easter, when the new year 
began, the old pagan rite survived (see Lights, Ceremonial Use op.) 

* From riie time of Augustus the emperors themselves held the 
office of chief p<mtif¥. and with it the privilege of electing the vestals. 

* These inscriptions are printed in Middleton, Ancient Rome in 
j 8 Ss, pp. 200-6, and in Arcnaeologiat xlix. 414-22. 

* The Shrine of Vesta was not a templum, in the strict Roman 
sense, as it was not consecrated by the augurs, its sanctity being 
far above the necessity of any such ceremony. Other natural 
springs might be used for the daily sprinkling, but it was forbidden 
to use water brought in a pipe or other artificial conduit (Tac. HisL 
tv. 53 ; see aloo Guhl and Koner, Das Leben der Griechen und Rdmer 
(Eng. trans., by F. Huefier, 1875). 


gainst the vestal was usually tliat of slaves, given under torture, it 
is probable that in many instances an innocent vestal suffered this 
cruel death. 

The privileges of the vestals and their influential position were very 
remarkable. They were exempt from any patria potestas, except 
that of the pontifex maximus, their religious father ; they could 
dispose by will of their ])roperty, and were in most respects not 
subject to the Roman laws (“ legibus non tenetur," Servius, on 
Virg. Aen. xi. 204 ; cf. Gains i. 130, and Dio Cass. Ivi. 10). This 
involved freedom from taxes, and the right to drive through the 
streets of Home in carriages {plostrum and currus arcuatus). Some 
bronze plates have been found which were once nttachecl to the 
carriages of vestals ; the inscription on one of them run.s Uius : 
Flaviae Publiciae v,v. maximae inmunis in jugo (see CJ,L. vi. 
2140-2148 ; cf. also Frudentius, Contra Symm. ii. 1088). They 
were preceded by a lictor when appearing on state occasions, and 
enjoyed other semi-royal honours (i*lut. Numa, 10, and Dio Case, 
xlvii. 19). At theatres and other places of amusement they occupied 
the best scats, except at some of the nude athletic contests, from 
which tliey were excluded ; they also took an important pari in all 
the grand religious and state ceremonies, as when the pontifex 
maximus oiiercd sacrifice on the occasion of a triumph before the 
temple of Capitoline Jupiter. They had power to pardon any 
criminal they met in the street on his way to execution, provided 
that the meeting were accidental. The vestals alone shared with 
the emperors the privilege of intramural burial (Serv. on Virg. Aen. 
xi. 206). During life they were richly dowered by the state (Suet. 
At^, 31), and had public slaves appointed to .serve them (see Tac. 
Hist. i. 43). They were also the guardians of the emperor’s will, 
and of other important documents of state (Suet. J. C(4es. 83, and 
Aug. loi ; Tac. Ann. i. 8; Plut. Anion. 58; and Appian, iRzf/. 
Civ. V. 73). Their influence in the appointment to many offices, 
both religious and secular, appears to liavc been very gn^at. Many 
of tlie statues to the chief vestals which were found in tlie Atrium 
Vestac in 1883-1884 have pedestals inscribed with a dedication re- 
cording that benefits had been conferred on the donor l)y the vestalis 
nuixima. Lastly, they lived in a style of very great siilendour; 
thair house, the Atrium Vestac, which stood close by the Aedes 
Vestae, was very large and exceptionally magnificent both in decora- 
tion and material (see Rome, Archaeology, § ** Forum Romanum ” 
and map). 

The discovery already mentioned of a number of statues of vestales 
maximae has thrown new light on the dress of the vestals.* With 
one or two exceptions the costume of these statues is much the 
same : they have a long sleeveless tunic {stola), girdled by the xona 
immediately below the breast. One only wears the diploidion over 
the upper part of her figure. The outer garrnent is an ample 
palliiMn, wrappc^l round the body in a gn^at variety of folds, and 
in some ca.scs brought over the head like a hood. All seem to 
have long hair, showing that the process of cutting off the hair at 
initiation was not repeated. One figure wears the suffll/ulmn, a 
rectangular piece of white dotli bordered by a purple stripts worn 
over the head and fastened on the breast by a fibula. According 
to Festus (ed. Miiller, ]>. 348), this sacred garment was worn 
by the vestals only during the act of sacrificing (see also Varro, 
De Ling. Lat. vi. 2T). In all cases the head is closely bound by 
vittae, rope-Iikc twists of woollen cloth, the ends of which usually 
fall in loops on each shoulder (see Servdus on Virg. Aen. x. 538). 

The Regia, the official fanum of the pontifex maximus, was 
adjacent to the vestals' house : — 

“ Hie locus est Vestae, qui Pallada servat et ignem ; 

Mic fuit antiqui Regia parva Numae." • 

When Augustus, after his election to the office of pontifex maximus 
in 12 B.C., moved his place of residence from the Regia to the 
Palatine, he built a new Aedes Vestae near his palace, in tJic magnifi* 
cent Area ApoUinis. This appears to have been a copy of the older 
temple of Vesta. No traces of it now exist ; but I'lrro Ligorio, in 
the latter part of the ibth century, made some sketches of wliat 
then existed of this second temple, to illustrate his great MS. on 
Roman antiquities, which is now preserved in the royal library 
at Turin (sw Ovid, Fasti, iv. 949-9541 and Metam. xv. 86^). 'flie 
original courses of the Sacra Via passed close to the temple of Vesta ; 
but the road was clumsily built over in the 3rd and 4th centuries. 

The chief festival in honour of Vesta, the Ve^lia, was held on 
tlio 9th of June (Ovid, Fasti, vi. 249). after which the temple was 
closed for five days for a ceremonial cleansing. In private hou.ses 
the feast was celebrated by a meal of fi.sh, bread and herbs, eaten, 
not on the usual triclinium, but by the domestic hearth, in front of 
the effigies of the Dii Penates (Ovid, fasH, vi. 309-310). The feast, 
inaugurated by Augustus in honour of Vesta Palatina, was held on 
the 28th of April, the anniversary of its consecration. , „ . . 

With regard to statues of the godde.s.s, though the Creek Hcstia 
was frequently represented in iplastic art, yet among the R omans 

* These statues appear to have been the work oIa privileged class 
of sculptors, who enjoyed the title of " fictores viljpnum vestalium ” 
—an honour which is recorded in some of the dedicatory inscriptions 
on the pedestals. 

♦ Ovid, Trisiia, iii. 29. 
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Vesta appears to have been rarely so treated. The Athenian 
piytaneum contained a statue of Hestia. But there was no efhgy 
ui the Roman temple of Vesta, although one is commonly shown on 
levcrses of coins which have a representation of the temple, and it 
appears to have been commonly thought in Rome that a statue of 
Vesta did exist inside her shrine — a mistake which Ovid corrects 
{Fasti, vi. 297-300). No Roman statue now known can be certainly 
con.sidered to represent Vesta, though a very beautiful standing 
fi^rc of a female with veiled head (in the 'J'orlonia collection) has, 
with some probability, had this name given to it. 

The worship of Vesta appears to have died out slowly in the 4th 
century, after the adoption of Chri.stianity as the state religion by 
Constantine, and in 382 Gratian confiscated the Atrium Vestae. 
Zosimus {Hist. Nov, v. 38) tells an interesting story of a visit made to 
it at the end of the 4th century by Serena, the wife of the Vandal 
Stilicho, who took a valuable necklace from one of the statues, 
in spite of the remonstrances of an aged woman, the last survivor 
of the vestal virgins. Soon after that time the building appears to 
have fallen into decay, its valuable marble linings and other orna- 
ments having been stripped from its walls. 

Authorities. — For the Atrium and the Aedes Vestae see Rome, 
Archaeology (footnote ad loc,). See also Wissowa, Relig, und Kukus 
dsr Rainer (1902) and authorities under Hestia. (J. H. M. ; X.) 

vesterAs, or Wester AS, a town and bishop’s see of 
Sweden, capital of the district (Idn) of Vcstmanland, on a 
northern bay of Lake Malar, 60 m. N.W. by W. of Stockholm 
by rail. Pop. (1900) 11,999. is a considerable industrial 
centre and an important lake port. Its Gothic cathedral, 
.rebuilt by Birger Jarl on an earlier site, and consecrated in 
1271, was restored in 1850-1860, and again in 1896-1898. The 
episcopal library contains the valuable collection of books 
which Oxenstjerna, the chancellor of Gustavus Adolphus, 
brought away from Mainz near the end of the Thirty Years* 
War. A castle commands the town from an eminence ; it 
was captured by Gustavus Vasa and rebuilt by him, and again 
in the 17th century, and remains the seat of the provincial 
government. Here Eric XIV., whose tomb is in the cathedral, 
was confined (1S73-157S). Several national diets were held in 
this town, the most notable being those of 1527, when Gustavus 
Vasa formally introduced the Reformation into Sweden, and 
1544, when he had the Swedish throne declared hereditary in 
his family. The original name of the town was Vestra Aro.s 
western mouth **), in distinction from Ostra Aros, the 
former name of Upsala. 

VESTIBULE (from Lat. vestibulum), the architectural term 
given to an antechamber next to th(i entrance and preceding 
the hall ; it is also applied to the anteroom of any large apart- 
ment. The word is connected, like Vesta (^.».), with the Sanscrit 
root vas~, to dwell, inhabit. In medieval I.a,tin it was occasion- 
ally used, instead of vestiarium, for a vestry (see Du Cange, Gloss^ 
med, lat, s.v.), which is derived from Lat. vestis, clothing. 

VESTINI, an ancient Sabine tribe which occupied the eastern 
and northern bank of the Aternus in central Italy, entered 
into the Roman alliance, retaining its own independence, in 
304 B.C., and issuing coins of its own in the following century. 
A northerly section round Amitemum near the passes into 
Sabine country probably received the Caerite franchise soon 
after. In spite of this, and of the influence )f Hadria, a Latin 
colony founded about 290 b.c. (Livy, Epit, xi.), the local 
dialect, which belongs to the north Oscan group, survived 
certainly to the middle of the 2nd century b.c. (see the in- 
saiptions cited below) and probably until the Social War, 
The oldest Latm inscriptions of the district are C./.L. ix. 3521, 
from Furfo with Sullan alphabet, and 3574, litteris anti- 
quissimis,” but with couraverunt, a form which, as inter- 
mediate between coir- or coer- and cur-, cannot be earlier than 
TOO B.c. (see Latin Language). The latter inscription contains 
also the forms inagist\r\es (nom. pi.) and ueci (gen. sing.), which 
show that the Latin first spoken by the Vestini was not that 
of Rome, but that of their neighbours the Marsi and Aequi 
{qqjv). The inscription of Scoppito shows that at the time 
at which it written the upper Aternus valley must be 
counted Vestin^l^not Sabine, in point of dialect. 

See farther Pakligni and Sabtni. and for the inscriptions and 
further details, R. S. Conway, The Italic Dialects, pp. 258 ff., on 
which this article is based. (R. S. C.) 


VESTMENTS. The word “vestment** (Lat. vesUmentum, 
fr. vesiire, to clothe), meaning generally simply an article of 
clothing, is in the usage of the present day practically confined 
to the ceremonial garments worn in public worship ; in this 
sense it may be used equally of the robes or “ ornaments ** of 
the ministers or priests of any religion. Ecclesiastical vest- 
ments, with which the present article is solely concerned, are 
the special articles of costume worn by the officers of the 
Christian Church “ at all times of their ministration ** — ^to 
quote the Ornaments Rubric of the English Book of Common 
Prayer, t,e, as distinct from the “ clerical costume ** worn in 
everyday life. Ecclesiastical vestments may again be divided 
into two categories : (1) liturgical vestments, (2) non-liturgical 
vestments. Liturgical vestments, as their name implies, arc 
those which are especially associated with the various functions 
of the liturgy. Of these again, according to the fully developed 
rules of the Catholic Church, there are three classes : (1) vest- 
ments worn only at the celebration of mass — chasuble, maniple, 
pontifical gloves, pontifical shoes, the pallium and the papal 
fanonc and suhcinctorium ; (2) vestments never worn at mass, 
but at other liturgical functions, such as processions, administra- 
I tion of the sacraments, solemn choir services, i,e, cope and 
j surplice ; (3) vestments used at both — ^alb, amice, girdle, stole, 
dalmatic, tuniclc. Non-liturgical vestments are those, <?.g. 
cappa magna, rochet, which have no sacral character, have 
come into use from motives of convenience or as insignia 
of dignity, and are worn at secular as well as ecclesiastical 
functions. 

In the controversies as to the interpretation of the Anglican 
“ Ornaments Rubric ** (see below) the term “ vestments ** has 
been applied particularly to those worn at the celebration of 
mass, which is what is meant when it is said that “ the 
vestments ** are worn at such and such a church. This restric- 
tion of the term has some historical justification : in the First 
Prayer Book of Edward VI. the word “ vestment ** is used as 
synonymous with but one liturgical garment— the chasuble, 
the “ mass vestment *’ par excellence ; in the Prayer Book of 
i5j;9 “ vestments ** arc eliminated ^together, “ ornaments ** 
being substituted as a more comprehensive term. As to the 
use of the word, it must be further stated that it is also teedmi- 
cally applied to altar cloths, the altar being “ vested ** in 
frontal {antependium) and super-frontal (see Ai.tar). 

The subject of ecclesiastical vestments is not only one of 
great interest from the point of view of archaeology and art, 
but h also of importance, in so far as certain “ ornaments ** 
have become historically associated with certain doctrines on 
which the opinion of the Christian world is sharply divided. 
The present article can only give a brief outline of a subject as 
intricate as it is vast, frequently also extremely obscure, and 
rendered still more obscure by the fact that those who have 
applied themselves to it have too often done so in anything 
but a scientific spirit. It will deal briefly (1) with the general 
idea and the historical evolution of ecclesiastical vestments, 
(2) with the vestments as at present worn (a) in the Roman 
Catholic Church, {b) in the Oriental Churches, (c) in the Reformed 
Churches, (d) in the Anglican Church. The more important 
vestments are dealt with in some detail under their separate 
headings ; here it will only be necessary to give short descrip- 
tions of those which cannot be conveniently treated separately. 

I. TheOriginand Idea of Ecclesiastical Vestments, — ^The liturgical 
vestments of the Catholic Church, East and West, are not, as 
was at one time commonly supposed, borrowed from the sacer- 
dotal ornaments of the Jewish ritual, although the obvious 
analogies of this ritual doubtless to a certain extent determined 
their sacral character ; they were developed independently out 
of the various articles of everyday dress worn by citizens of 
the Graeco-Roman world under the Empire. The officers of 
the Church during the first few centuries of its existence were 
content to officiate in the dress of civil life, though their garments 
were expected to be scrupulously clean and of decent quality. 
The few scattered references in contemporary records to the 
dress of the clergy all point to this as the only recognized rule. 
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Thus in the 37th of the so-called “ Canons of Hippolytus ” we 
read : ** As often as the bishops would partake of the Mysteries, 
the presbyters and deacons shall gather round h^m clad in white, 
quite particularly clean clothes, more beautiful than those of the 
rest of the people.” Thus, too, St Jerome, in his commentary 
on Ezek. xliv. 19, says that ” We, too, ought not to enter the 
Holy of Holies in our everyday garments . . , when they have 
become defiled from the use of ordinary life, but with a clean 
conscience, and in clean garments, hold in our hands the 
Sacrament of the Lord*” 

When, in the year 289, St Cyprian was led to martyrdom, 
he wore, according to Eusebius (Hist, cedes, iv. cap. ii), an under 
tunic (linea)f an upper tunic (dalmatica, tunica) and mantle 
(lacerna, byrrus). This was the ordinary type of the civil costume 
of the time. The tunica, a loose sack-like tunic with a hole for 
the head, was the innermost garment worn by all classes of 
Roman citizens under the republic and empire. It was either 
sleeveless (coloHum) or sleeved (tunica manicata or manuleata), 
and originally fell about to the knee, but later on reached to 
the ankles (tunica talaris). St Augustine (De doctr. christ, iii. 
cap. 10, n. 20) says that to wear talares et tunicas manicatas 
was a disgrace among the ancient Romans, but that in his own 
day it was no longer so considered in the case of persons of 
good birth. The tunica was originally of white wool, but in 
the 3rd century it began to be made of linen, and from the 
4th century was always of linen. About the 6th century the 
long tunica alba went out of fashion in civil life, but it was 
retained in the services of the Church and developed into the 
various forms of the liturgical alb (q.v.) and surplice (q.v.). The 
tunica dalmatica was a long, sleeved upper tunic, originating, 
as its name implies, in Dalmatia, and first becoming fashionable 
at Rome in the 2nd century ; it is the origin of the liturgical 
dalmatic and tunicle (sec Dalmatic). Another over-dress of 
the Romans was the paentda^ a cloak akin to the poncho of 
the modern Spaniards and Spanish Americans, i.e. a large 
piece of stuff with a hole for the head to go through, hanging 
in ample folds round the body. This was originally worn only 
by slaves, soldiers and other people of low degree ; in the 3rd 
('entury, however, it was adopted by fashionable people as a 
convenient riding or travelling cloak; and finafiy, by the 
sumptuary law of 382 (Cod. Theod. xiv. 10, j, de habitu . . . 
intra urbem) it was prescribed as the proper everyday dress 
of senators, instead of the military chlamys, the toga being 
reserved for state occasions. This was the origin of the 

principal liturgical vestment, 
the chasuble (q.v.). 

As late as the 6th century 
these garments w^re common 
both to the clergy and laity, and, 
so far as their character was 
concerned, were used both in 
the liturgy and in everyday 
life. Meanwhile, however, a 
certain development had taken 
place. By the 4th century 
the g^ments worn at liturgical 
functions had been separated 
from those in ordinary use, 
though^ still identical in form. 
It is in the 4th century, too, 
that the first distinctive vest- 
ment makes its appearance, the 
ibfiwpopwv worn by all bishops in 
the East ; in the sth century 
we find this in use at Rome 
under the name of pallium (q.v.), 
as the distinctive ornament of 
the pope (see fig. i). About | 
the same time the orarium, or 
, stole (q.v.), becomes fixed in 
liturgical use. The main development and definition of the 
ecclesiastical vestments, however, took place between the 



Fig. I. — Pope Honorius (d. 
638). From a mosaic in 
S. Agnesa in Rome. 


6th and the 9th centuries. The secular fashions altered with 
changes of taste ; but the Church retained the dress with the 
other traditions of the Roman Empire. At Rome, especially, 
where the popes had succeeded to a share of the power and 
pretensions of the Caesars of the West, the accumulation of 
ecclesiastical vestments symbolized a very special dignity : in 
the second quarter of the 9th century the pope, when fully 
vested, wore a camisia girdled, an alb (linea) girdled, an amice 
(anagolaium), a tunicle (dalmatica minor), a dalmatic (dalmatica 
major), stole (orarium), chasuble (planeta) and pallium. With 
the exception of the pallium, this was also the costume of 
the Roman deacons. By this time, moreover, the liturgical 
character of the vestments was so completely established that 
they were no longer worn instead of, but over, the ordinary 
dress. 

Hitherto the example of the Roman Church had exercised 
no exclusive determining influence on ritual development even 
in the West. The popes had, from time to time, sent the 
pallium or the dalmatic — specifically Roman vestments — as 
gifts of honour to various distinguished prelates; Britain, 
converted by a Roman mission, had adopted the Roman use, 
and English missionaries had carried this into the newly 
Christianized parts of Germany; but the p*cat Churches of 
Spain and Gaul preserved their own traditions in vestments 
as in other matters. From the 9th century onwards, however, 
this was changed ; everywhere in the West thes Roman use 
ousted the regional uses. 

This change synchronized with the revival of the Western Empire 
under Charlemagne, a revival which necessarily gave an impulse 
to the claims of the see of Rome. The adoption of the Roman 
liturgical dress had, however, at most an indirect connexion with 
these claims. Charlemagne was active in prescribing the adoption 
of the Roman use ; but this was only as part of his general policy 
in the organization of his em- 

5n< 


{ lire. A renovation of the Gal- 
ican Church was not the least 
crying need ; and, in view of 
the confusion of rites (Galilean, 
Gothic, Roman, Ambrosian) in 
the Frankish empire, Charlc- 
magne recognized that this in- 
novation could only be effectu- 
ally carried out by a closer 
connexion with Rome in ritual 
as in other matters. Charle- 
magne's activity in this respect 
was, in effect, but the comple- 
tion of a process that had been 
going on since the bth century. 
Whatever effect the reinvigora- 
tion of the papacy may have 
had in hastening the process, the 
original impulse towards the 
adoption of the Roman rite had 
proceeded, not from Rome, but 
from Spain and Gaul ; it was 
the natural result of the lively 
intercourse between the 
Churches of these countries 
and the Holy See. Nor was the 
process of assimilation by any 
means one-sided. If Spain and 
Gaul borrowed from Rome, they 
also exercised a reciprocal influ > 
ence on the Roman use ; it is 
interesting to note in this con- 
nexion, that of the names of 







Fig 


-Stigand, Archbishop of 
Canterbury (1052-1070); from 
the Bayeux Tapestry. Note 
the absence of the mitre, the 
chasuble short or tucked up in 
front, the maniple still carried 
in the left hana. 


the liturgical vestments a very large proportion are not of Roman 
origin, and that the non -Roman names tended to supersede the 
Roman in Rome itself.’ 


’ Apart from the archiepiscopal pallium, the Churches of Spain 
and Gaul had need to borrow from Rome only the dalmatic, maniple 
and liturgical shoes. On the other hand, it was from Spain and 
Gaul that Rome probably received the orarium (stole) as an ensign 
of the major orders* Father Braun, to whose kindness the writer 
is indebted for the above account of the causes of the ritual changes 
in the Carolingian epoch, adds that the papacy was never narrow- 
minded in its attitude towards local rites, and that it was not until 
the close of the middle ages, when diversity had become confusion 
and worst, that it began to insist upon uniformity. Even then it 
allowed those rites to survive which could prove a tradition of 200 
years. 


xxvii. 34 
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The period between the 9tli and the 13th centuries is that 
of the final development of the liturgical vestments in the 
West. In the 9th century appeared the pontifical gloves ; in 
the loth; the mitre ; in the iith^ the use of liturgical shoes and 
stockings was reserved for cardinals and bishops. By the 12th 
century^ mitre and gloves were worn by all bishops^ and in 
many cases they had assumed a new ornament, the rationale, 
a merely honorific decoration (supposed to symbolize doctrine 
and wisdom), sometimes of the nature of a highly ornamental 
broad shoulder collar with dependent lappets ; sometimes 
closely resembling the pallium ; rarely a ** breast*plate ’’ on 
the model of that of the Jewish high priest.^ This elaboration 
of the pontifical vestments was contempor^eous with, and 
doubtless partly determined by, the assimilation of the bishops 
during those centuries to the type of the great feudal nobles 
whose ambitions and love of pomp they shared. 

In an age when, with the evolution of the feudal organiza- 
tion of society, even everyday costume was becoming a uni- 
form, symbolizing in material and colour the exact status of 
the wearer, it was natural that in the parallel organization of 
the Church the official vestments should undergo a similar 
process of differentiation and definition. With this process, 
which in all its essential features was completed in the nth 
century, doctrinal developments had little or nothing to do, 
though from the 9th century onwards liturgiologists were busy 
expounding the mystic symbolism of garments which, until 
their imagination set to work, had for 
the most part no symbolism whatever 
(see below). Yet in view of later con- 
troversies, the changes made during 
this period, notably in the vestments 
connected with the mass, are not without 
significance. Hitherto the chasuble had 
been worn indifferently by all ministers 
at the euclmrist, even by the acolytes ; 
it had been worn also at processions and 
other non-liturgical functions ; it was 
now exalted into the mass vestment par 
excellence^ worn by the celebrant only, 
or by his immediate assistants (deacon 
and subdeacon) only on very special 
occasions. New vestments were de- 
vised to take the place, on less solemn 
occasions, of those hallowed by associa- 
tion with the holy sacrifice ; thus 
the processional cope (y.i>.) appeared in 
the nth century and the surplice {q,v) 
in the 12th. A change, too, came over 
the general character of vestments. Up 
to the 9th century these had been very 
plain, without ornament save such tra- 
ditional decorations as the cUm of the 
dalmatic ; what splendour they had was 
due to their material and the ample 
folds of their draperies. But from this 
time onwards they tend to become 
more and more elaborately decorated 
with embroidery and jeweller’s work 
(see, f.g. the articles Chasuble and 
Cope). 

Very significant, too, is the parting 
of the ways in the development of 
liturgical vestments in the East and 
West. During the first centuries both 
branches of the Church had used vest- 
ments substantially the same, developed 
from common originals ; the alb, chasuble, stole and pallmm 
were the equivalents of the (mxdptovj ^evoXiov, dtpdpiov and 

J The rationale is worn only over the chasuble. It is now used 
only by the bishops of Eichstatt, Cracow, Paderborn and Toul, 
by the special concession of various popes. See Braun, Liturg, 
Gewandungt pp. 676-* 700, 
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Fig. 3. -“Monumental 
Fiaure of Bishop 
Johannes of Liibeck 
(d. 1350) in Lubeck 
Cathedral. 


uifiofpopiov. While, however, between the 9th and X3th centuries, 
the Western Church was adding largely to her store of vestments, 
that of the East increased her list by but three, the 
and iiTLfiavlKia (see Maniple) and the (rdicKo« ^see Dalmatic). 
The living force of development in the Latin Church was 
symbolized in her garments ; the stereotyped orthodoxy of the 
Greek Church in hers. With the exception of the mitre, intro- 
duced in the 15th or 16th century, the liturgical costume of 
the Eastern clergy remains now practically wlmt it was in the 
9th century. 

In the Western Church, though from the 9th century onwards 
the Roman use had been the norm, considerable alterations 
continued to be made in the shape and decoration of the litur- 
gical vestments, and in this respect various Churches de- 
veloped different traditions (see, e»g. Chasuble). The definition 



Fig. 4. — Dr Henry Sever 
(d. 147 1 ). From a brass 
in the chapel of Merton 
College, Oxford. He is 
vested in surplice, stole 
and cope. 


Fig. 5. — Thomas Cranley, 
Archbishop of Dublin 
(d. 1417). From a brass 
in New College Chapel, 
Oxford. In addition to 
the vestments shown in 
fig. 3 he wears the archi- 
episcopal pallium. 


of their use by the various orders of the clergy in the several 
liturgical functions, however, was established by the close of 
the 13th century and still continues in force. Before discussing 
the changes made in the various Reformed Churches, due to the 
doctrinal developments of the i6th century, we may therefore 
give here a list of the vestments now worn by the various orders 
of clergy in the Roman Catholic Church and the Oriental 
Churches. 

Roman Catholic CkurcL-^As the sacrifice of the mass is the 
central mystery of the Catholic faith, so the seven orders of 
the hierarchy culminate in that of priest, who alone is em- 
powered to work the daily miracle of the altar (see Order, 
Holy). The vestments worn by the priest when celebrating 
mass are then the most important. The cassock which 
must always be worn under the vestments, is not itself a 
liturgical garment. Over this the priest, robing for mass, puts 
on the amice, alb, girdle (cingulum), stole, maniple and chasuble. 
Taking the other orders downwards : deacons wear amice, alb, 
girdle, stole, maniple * and dalmatic ; subdeacons, amice, alb, 
girdle, maniple and tunicle j the vestment proper to the minor 
orders, formerly the alb, is now the surplice or cotta. Bishops, 
as belonging to the order of priesthood with completed powers, 
wear the same vestments as the priests, with the addition of 

* The stole and maniple alone are symbolical of order, i»e» of the 
relation to the sacrifice of the mass. 
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the pectoral crosS; the pontifical gloves, the pontifical ring, the 
liturgiod sandals and caligae, a tunicle worn over the stole 
and under the chasuble, and the mitre (see fig. 3). Arch- 
bishops, on solemn occasions, wear the pallium over the chasuble 
(see fig. 5). Bishops also carry a pastoral staff (q*v,), as symbol 
of their pastoral office. Finally, the pope, when celebrating 
mass, wears the same vestments as an ordinary bishop, with 
the addition of the subdnctorium (see Alb), a dalmatic, worn 
over the tunicle and under the chasuble, and the orde or fanone 

(see Amice). It should 
be noted that the liiur- 
gicol head-dress of the 
pope is the mitre, not 
the tiara, which is the 
symbol of his supreme 
office and jurisdiction 
(see Tiara). 

Of the liturgical vest- 
rnents not imnicdiaiely 
or exclusively associated 
with the sacrifice of the 
mass the most con- 
spicuous are the cope and 
surplice. The biretta, 
too. though not in its 
origin or in some of its 
uses a liturgical vest- 
ment. has developed a 
distinctly liturgical cha- 
racter (see Biretta). 
Besides the strictly litur- 
gical vestments there are 
also numerous articles of 
costume worn at choir 
services, in processions, 
or on ceremonial occa- 
sions in everyday life, 
which have no sacral 
character; such are the 
almuce {q,v.), the cappa 
and moszetla (see Copk)» the rochet (f.v.), the pileolus, a skull- 
cap, worn also sometimes under mitre and tiara. These are 
generally ensigns of dignity ; their form and use varies in different 
Churches, and they often represent special privileges conferred by 
the popes, e.g* the cappa of the Lateran basilica worn by the canons 
of Westminster cathedral, or the almuce worn, by concession of 
Pope Pius TX., by the members of the Sistine choir. 

The character of the vestments, the method of putting them on, 
and the occasions on which they are severally to be worn, are regu- 
lated with the minutest care in the Missal and the Caeremoniah. 

Oriental Churches .— already stated, the vestments of the 
great hi.storical Churches of the East are derived from the same 
Graeco-Roman originals as those of the West, but in contra- 
distinction to the latter they have remained practically stereo- 
typed, both in character and number, for a thousand years ; 
in the East, however, even more than in the West the tendency 
to gorgeous ornamentation has prevailed. 

An Orthodox bishop, vested for the holy liturgy, wears over 
his cassock — (i) the anx^piov. or alb {q.v,)\ (2) the 
or stole (7.t;.); (3) the a narrow stuff girdle clasped behind, 
which holds together the two vestments above named; (4) the 
irtfiavlKia, liturgical cuffs, corresponding, possibly, to the pon- 
tifical gloves of the West;‘ (5) the iwiywirioif, a stiff lozenge- 
shaped piece of stuff hanging at the right side by a piece of riband 
from the girdle or attached to the triKKos, the equivalent of the 
Western maniple (q.v )\ (6) the 9iKK0t, like the Western dalmatic 
(q.v.), worn instead of the ^p 6 \iov, or chasuble; (7) the 
thfioq>6piov, the equivalent of the Western pallium {q.v.). Be- 
sides these, the bishop also wears a pectoral cross i4yK6\Tiop) 
and a medal containing a relic (Tavdyta). He also has a mitre 
(^.t;.), and carries a crozier (eiKavlKiov), a rather short staff 
ending in two curved branches decorated with serpents* heads, 
with a cross between them. 

The vestments of a priest are the sticharion, epitrachelion, girdle, 
epimanikia and phainolion (see Chasuble). Tie wears all these 
vestments only at the celebration of the eucharist and on other 
very solemn occasions ; at other ministrations he wears only the 
epitrachelion and phainolion over his cassock. A dignitary in 


^ This is the view of Dr Adrian Fortescue {The Orthodox Eastern 
Church, p. 406) ; according to Braun {Lit, Gewandung, p. 100) they 
were originally merely the ornamental cuffs (Xwpfa) of the episcopal 
sticharion, which were detached for purposes of convenience; 
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Fig. 6.— -Pope Leo XIII. in his Vest- 
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priest’s orders is distinguished by wearing the epigouation ; and in 
Russia the use of the mitre is sometimes conceded to distinguished 
priests by the tsar. The deacon 
wears the sticharion, without a 
girdle, the epimanikia, and the 
orarion {Ctpdpiov, Lat. ovarium, see 
Stole) hanging over his left 
shoulder. The lesser orders wear 
a shorter sticharion and an orarion 
wound round it. 

On less solemn occasions bishops 
wear the mandyas (/iavdt^as), a 
cope - like garment fastened at 
the lower corners as well as at 
the neck, and the kalimaukion 
{KoXiffM^Ktov), a tall, brimless hat, 
with a veil hanging down behind, 
and, in place 01 the SiaKdviov, tlioy 
carry a short staff with an ivory 
cross-piece. The kalimaukion is 
also worn by the other clergy in 
ordinary life, and with their vest- 
ments at processions, &c. 

The general character of the vest- 
ments is much the same in the 
other Oriental rites. The stich- 
arion answers to the Armeuian 
shabik, the Nestorian kutina, the 
Coptic tuniah or stoicharion ; the 
epimanikia to the Arm. pasbun 
(which, however, resemble rather 
the Latin maniple), the Nestorian 
zando, mid the Coptic Mman; pto. r.-AlTorthodox Eastern 
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the epitrachelion to the Arm. 
por^urar, Syrian uroro, Coptic bat‘ 
rashil ; the girdle to the Arm. kodi, Nestorian sunro ; the phainolion 
to the Nestorian phaino and Arm. shurtshar, both of which are. 
however, copc-shaped.* Armenian priests, besides, wear a mitre 
(see Mitre, ng. 3), and a collar-like ornament probably derived from 
the apparel of the Western amice {q.v.). The liturgical handker- 
chief, which in the Greek Church has become the epigonation, has 
retained its original form in the Armenian. 

The Liturgical Colours,— In another respect the vestments of 
the Eastern differ from those of the Western Church. In the 


East there is no sequence of liturgical colours, nor, indeed, any 
definite sense of liturgical colour at all ; the vestments are 
usually white or red, and stiff with gold embroidery. In the 
West the custom, long universal, of marking the seasons of the 
ecclesiastical year and the more prominent fasts and festivals 
by the colour of the vestments of clergy and altar dates, 
approximately, from the 12th century ; the subject is men- 
tioned (r. 1200) in the treatise of Innocent 111 . De sacro 
altaris mysterio (cap. 10), where the rules are laid down which 
are still ejssentially those of the Roman Church,^ though the 
liturgical colours were only four, violet belonging to the category 
of black--as that of mourning. Custom in this respect was, 
however, exceedingly vr^ried for a long time, numerous important 
Churches having their own “uses/^ and it was not until the 
time of the Reformation that the Roman use was fixed and 
became the norm of the Churches of the Roman obedience. 


According to the rubric of the Roman Missal {tit, xviii.) the 
liturgical colours are five : white, red, green, violet, black. Though, 
in the embroidery of vestments, many colours may be used, these 
five above named must severally give the dominant tone of colour 
on the occasions for which they arc appointed. Gold brocades 
or cloth-of-gold may, however, be substituted for red, green and 
white, and silver for white. The following is a list of the occasions 
to which the various colours are appropriated : — 

White . — Trinity Sunday, all festivals of Christ (except those 
connected with the Passion), festivals of the Blessed Virgin, of the 
Holy Angels and Confessors, of holy virgins and women (not being 
martyrs), nativity of St John the Baptist, festivals of the chains of 
St Peter and of his see (cathedra Petri), Conversion ol St Paul, All 
Saints, consecration of churches and altars, anniversary of election 
and coronation of popes, and of election and consecration of bishops. 
White is also worn during the octaves of these festivals, on 
ordinary days (for which no special colour is provided) between 
Easter and Whitsuntide, at certain special masses connected with 
the saints falling under the above category, and at bridal masses. 

•By the sub-committee of Convocation in their Report (1908) 
these vestments are wrongly classed as copes, i.e. as derived not 
from ilat paenula but from the lacerna or birrus (see Cope, footnote). 

• The Church of the Holy Sepulchre at Jerusalem seems already to 
have had its canon of liturgical colours. 
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White is also the colour proper to sacramental processions, and 
generally to all devotions connected with the exposition of the 
Blessed Sacrament. At baptisms the priest wears a violet stole 
during the first part of the service, t.e. the exorcization, then changes 
it for a white one. White is worn at the funerals of children. 

'-Saturday before Whitsunday, Whitsunday and its octave ; 
all festivals in commemoration of the sufferings of Christ, t.e. 
festival of the instruments of the Passion, of the Precious Blood, 
of the invention and elevation of the Cross ; all festivals of apostles, 
except those above noted ; festivals of martyrs ; masses for a 
papal election ; the Feast of the Holy Innocents, when it falls on a 
Sunday (violet if on a week-day), and its octave (always red). In 
England red vestments are worn at the mass (of the Holy Spirit) 
attended by the Roman Catholic judges and barristers at the 
opening of term, the so-called Red Mass." 

Green, — Sundays and week-days between Epiphany and Sep- 
tuagesima, and between Trinity and Advent, except festivals and 
their octaves and Ember days. 

Violet.— Advent; the days between Septuagesima and Maundy 
Thursday ; vigils that fall on fast days, and Ember days, except 
the vigil before Whitsunday (red) and the Ember days in Whitsun 
week (red). Violet vestments are also worn on days of intercession, 
at votive masses of the Passion, at certain other masses of a pro- 
nouncedly intercessory and penitential character, at intercessory 
processions, at the blessing of candles on Candlemas Day, and at 
the blessing of the baptismal water. A violet stole is worn by the 
priest when giving absolution after confession, and when administer- 
ing Extreme Unction. 

Masses for the dead and funeral ceremonies of adults *, 
the mass of the pre-sanctified on Good Friday.' 

Benediction of Vestments, — In the Roman Catholic Church the 
amice, alb, girdle, stole, maniple, chasuble must be solemnly 
blessed by the bishop or his delegate, the prayers and other 
forms to be observed being set forth in the Pontificate (sec 
Benediction). Other vestments — e,g. dalmatic, tunicle, 
surplice — ^are sometimes blessed when used in connexion with 
the sacrifice of the mass, but there is no definite rule on the 
subject. The custom is very ancient, Father Braun giving 
evidence as to its existence at Rome as early as the 6th century 
(Liturg. Gewandungy p. 760, &c.). 

Mystic Meaning of Vestments, — It is clear from what has been 
said above that the liturgical vestments possessed originally 
no mystic symbolic meaning whatever ; it was equally certain 
that, as their origins were forgotten, they would develop such 
a symbolic meaning. The earliest record of any attempt to 
interpret this symbolism that we possess is, so far as the We.st 
is concerned, the short exposition in the Explicatio Missae of 
CJcrmanus, bishop of Paris (d. 576), the earliest of any elabora- 
tion that of Hrabanus Maurus (d. 856). From the latter’s time 
onward a host of liturgists took up the theme, arguing from 
the form, the material, the colour and the fashion of wearing 
the various garments to symbolical interpretations almost as 
numerous as the interpreters themselves. The Report of the 
five bishops divides them into three schools ; (i) the moralizing 
school y the oldest, by which — as in the case of St Jerome’s 
treatment of the Jewish vestments — the vestments are ex- 
plained as typical of the virtues proper to those who wear them ; 
(2) the Ckristological school, i,e, that which considered the 
minister as the representative of Christ and his garments as 
typical of some aspects of Christ’s person or office — e,g. the stole 
is his obedience and servitude for our sakes ; (3) the allegorical 
school, which treats the priest as a warrior or champion, who 
puts on the amice as a helmet, the alb as a breastplate, and so 
on. We cannot even outline here the process of selection by 
which the symbolic meanings now stereotyped in the Roman 
Pontifical were arrived at. These are taken from the various 
schools of interpretation mentioned above, and are now 
formulated in the words used by the bishop when, in ordaining 
to any office, he places the vestment on the ordinand with the 
appropriate words, e,g, ** Take the amice, which signifies 
discipline in speech,” while other interpretations survive in 

' In the Anglican Church, in the numerous cases when the liturgical 
colours are used, these generally follow the Roman use, which was 
in force before the Reformation in the important dioceses of Canter- 
bury, York, London and Exeter. Some Churches, however, have 
adopted the colours of the use of Salisbury (Sarum). The red 
hangings of the Holy Table, usual where the liturgical colours 
are not used, are also— like the cushions to support the service 
books — supposed to be a survival of the Sarum use. 


the prayers offered by the priest when vesting, e,g. with the 
amice, “ Place on my head the helmet of salvation,^’ &c. For 
the symbolic meanings of the various vestments see the separate 
articles devoted to them. 

Protestant Churches, -An the Protestant Churches * the cus- 
tom as to vestments differs widely, corresponding to a similar 
divergence in tradition and teaching. At the Reformation 
two tendencies became apparent, Luther and his followers re- 
garded vestments as among the adiaphora, and in the Churches 
which afterwards came to be known as ** Lutheran ” many of 
the traditional vestments were retained. Calvin, on the other 
hand, laid stress on the principle of the utmost simplicity in 
public worship; at Geneva the traditional vestments were 
absolutely abolished, and the Genevan model was followed by 
the ( 2 alvinistic or “ Reformed ” Churches throughout Europe. 
The Church of England, in which the Lutheran and Calvinistic 
points of view struggled for the mastery, a struggle which 
resulted in a compromise, is separately dealt with below. At 
the present day the Lutheran Churches of Denmark and Scan- 
dinavia retain the use of alb and chasuble in the celebration 
of the eucharist (stole, amice, girdle and maniple were disused 
after the Reformation), and for bishops the cope and mitre. 
The surplice is not used, the ministers conducting the ordinary 
services and preaching in a black gown, of the 16th-century 
type, with white bands or ruff. In Germany the Evangelical 
Church (outcome of a compromise between Lutherans and 
Reformed) has, in general, now discarded the old vestments. 
In isolated instances {e,g, at Leipzig) the surplice is still worn ; 
but the pastors now usually wear a banet cap, a black gown 
of the type worn by Luther himself, and white bands. In 
Prussia the superintendents now wear pectoral crosses (instituted 
by the emperor William II.). In the “ Reformed ” Churches 
the minister wears the black ” Geneva ” gown with bands. It 
is to be noted, however, that this use has been largely dis- 
continued in the modern ” Free ” Churches. On the other 
hand, some of these have in recent times adopted the surplice, 
and in one at least (the Catholic Apostolic Church) the tradi- 
tional Catholic vestments have been largely revived. 

Anglican Church , — The subject of ecclesiastical vestments 
has been, ever since the Reformation, hotly debated in the 
Church of England. For a hundred years after the Eliza- 
bethan settlement the battle raged round the compulsory use 
of the surplice and square cap, both being objected to by the 
extreme Calvinists or Puritans. This question was settled 
after 1662 by the secession of the Nonconformist clergy, and 
no more was heard of the matter until the ” Oxford movement ” 
in the 19th century. At the outset the followers of Newman 
and Pusey were more concerned with doctrine than with ritual ; 
but it was natural that a reassertion of Catholic teaching should 
be followed by a revival of Catholic practice, and by the middle 
of the century certain “ Ritualists,’’ pleading the letter of the 
Ornaments Rubric in the Prayer Book, had revived the use 
of many of the pre-Reformation vestments. Into the history 
of the resulting controversies it is impossible to enter. Popular 
passion confused the issues, and raged as violently against 
the substitution of the surplice for the Geneva gown in the 
pulpit as against the revival of the “mass vestments.” The 
law was invoked, and, confronted for the first time with the 
intricacies of the Ornaments Rubric, spoke with an uncertain 
voice. In 1870, however, the “ vestments ” were definitely 
pronounced illegal by the Privy Council (Hebbert v. Purchas), 
and since the “ Ritualists ” refused to bow to this decision, 
parliament intervened with the Public Worship Regulation 
Act of 1874, which set up a disciplinary machinery for enforcing 
the law, and at the same time reconstituted the Court of Arches 
(^.v.). The recalcitrant clergy refused to obey an act passed 
solely by the secular authority (convocation not having been 
consulted) or to acknowledge the jurisdiction of a court which 
had been robbed of its “ spiritual ” character. Prosecutions 

* The term " Protestant " is used here in its widest sense of those 
Churches which reformed their doctrine and discipline as a result 
of the religious revolution of the i6th century (see Reformation). 



VESTMENTS 


io6i 


“ on the complaint of two parishioners ” (too often qualified 
ad hoc by a temporary residence) followed ; and since the act 
had provided no penalty save imprisonment for contempt of 
courts there followed the scandal of zealous clergymen being 
lodged in gaol indefinitely “ for conscience’ sake.” This result 
revolted public opinion ; the bishops acquired the habit (ren- 
dered easier by the personal expense involved in setting the 
law in motion) of vetoing^ under the power given to them in 
the act^ all prosecutions ; and the act became a dead letter. 
The ” persecution ” had meanwhile produced its natural 
result : the use of the forbidden vestments rapidly spread ; 
and since there was no central authority left competent to 
command obedience, every incumbent — intrenched in his 
freehold as a “ corporation sole became a law unto himself. 
The outcome has been that in the Church of England, and in 
many of her daughter Churches, there exists a bewildering variety 
of ” uses,” varying from that of Sarum and that of Rome down 
to the closest possible approximation to the Geneva model. 

Some explanation of this state of things may be ventured. 
Apart from those clergy (still the majority) who follow in 
all essentials the post-Reformation traditions of the English 
Church, there are three schools among those who justify the 
use of the ancient “ eucharistic ” ^ vestments : (i) a small 
number who affect to ignore the rules of the Prayer Book 
altogether, on the ground that no local or national Church has 
the right to alter the doctrines or practice of the Catholic 
Church, of which they are priests in virtue of their ordination, 
and whose prescriptions and usages they are in conscience 
bound to follow ; (2) those who maintain that the Ornaments 
Rubric, in the phrase “second year of King Edward VL,” 
prescribes the ornaments in use before the first Prayer Book ; 
(3) those who hold that under the Rubric the ornaments pre- 
scribed in the first Prayer Book are to be “ had in use.” The 
attitude of the first group needs no comment ; it makes every 
priest the arbiter of what is or is not “ Catholic,” and is destruc- 
tive of that principle of definite authority which is the very 
foundation of Catholicism. The attitude of the second group 
is based on a mistake as to the technical meaning of “ the 
second year of Edward VI.,” the second Prayer Book not having 
come into use till the third year.* As to the third group, their 
contention seem.s now to be admitted, though not all its implica- 
tions. What, then, are the vestments sanctioned by the Orna- 
ments Rubric ? In its present form this dates from the Prayer 
Book revision of 1662. It runs : “ And here it is to be noted 
that such ornaments of the church and of the ministers thereof 
at all times of their ministration shall be retained and be m use, 
as was in the Church of England by the authority of parliament 
in the second year of the reign of King Edward VI.” The 
wording of this was taken from the last section of Elizabeth’s 
Act of Uniformity, prefixed to the Prayer Book of 1559. In 
the Act, however, these words were added ; “ until other order 
shall be therein taken by the authority of the Queen’s Majesty, 
with the advice of the Commissioners appointed and authorized 
under the Great Seal of England, for causes ecclesiastical, or 
of the Metropolitan.” The Rubric in the Prayer Book of 1559 
ran : “ . . . the minister at the time of the Communion, and at 
all other times in his ministration, shall use, &c. . . . according 
to the Act of Parliament set in the beginning of this book.” ® 

1 This term is incorrect (save in the case of chasuble and maniple), 
but is that commonly employed by the “ High Church " clergy. 

‘ Edward VI. came to the throne on the 28th of January 1 547 ; his 
** second year," therefore, lasted from the 28th of January 1 548 to the 
27th of January z 549. The first Prayer Book passed parliament on 
the 2 1 St of January 1540, but did not receive the royal assent till 
later, probably March, and was not in compulsory till Whitsunday, 
June 9th, 1 549. The old rule, however, was that "every act of parlia- 
ment in which the commencement thereof is not directed to be from 
a specific time, doth commence from the first day of the se.ssion of 
parliament in which such act is passed " (33 Geo. III. c. 13). The 
evidence is now clear that the Rubric refers to the first Prayer Book. 
This was decided in Liddell v. Westerton (1857), and is admitted in the 
Report of the five bishops to Convocation on The Ornaments of the 
Church and its Ministers (1908), which adduces conclusive evidence. 

» This was inserted, probably by the Privy Council, as a memo- 
randum or interpretation of the clause in the Act of Uniformity. 


Clearly it was the intention of the government, consistently 
with the whole trend of its policy, to cover its concession to the 
Protestant party dominant in the Commons by retaining some 
of the outward forms of the old services until such time as it 
should be expedient to “ take other order.” Then followed 
a period of great confusion. If the “ massing vestments ” 
continued anywhere in use, it was not for long. Whatever the 
letter of the law under the rubric, the Protestant bishops and 
the commissioners made short work of ~ 

such “ popish stuff ” as chasubles, albs 
and the like. As for copes, in some 
places they were ordered to be worn, 
and were worn at the Holy Com- 
munion,^ while elsewhere they were 
thrown into the bonfires with the rest.® 

The difficulty seems to have been 
not to suppress the chasuble, of the 
use of which after 1559 not a single 
authoritative instance has been ad- 
duced, but to .save the surplice, which 
the more zealous Puritans looked on 
with scarcely less disfavour. At last, 
in 1565, Queen Elizabeth determined 
to secure uniformity, and wrote to 
Archbishop Parker bidding him pro- 
ceed by order, injunction or censure, 

“ according to the order and appoint- 
ment of such laws and ordinances 
as are provided by act of parliament, 
and the true meaning thereof, so that 
uniformity may be enforced.” The 
result was the issue in 1566 by the 
archbishop of the statutory Advertise- 
mentSy which fixed the vestments of 
the clergy as follows : (i) In the 
ministration of the Holy Communion 
in cathedral and collegiate churches, 
the principal minister to wear a cope, 
with gospeller and epistoler agreeably ; at all other prayers to 
be said at the Communion table, to use no copes but .surplices ; 

(2) the dean and prebendaries to wear surplice and hood; 

(3) every minister saying public prayers, or ministering the 
.sacraments, to wear “ a comely surplice with sleeves.” 

This has been decided by the judicial committee of the 
Privy Council {Hebhert v. PurchaSy 1870 ; Ridsdale v. Clifton, 
1877) to have been the “ other order ” contemplated in the 
Act of Uniformity of Elizabeth, and it was held that from this 
time the cope and surplice alone were legal vestments in the 
Church of England. The authority of the Advertisements, 
indeed, was and i.s disputed ; but their lordship.s in their judg- 
ment pointed out that they were accepted as authoritative 
by the canons of 1603 (Can. 24 and 58), and argued convincingly 
that the revisers of the Prayer Book in 1662, in restoring the 



Flo. 8. — Anglican Priest 
in Cassock, Surplice, 
and Narrow Black 
Scarf. Brass of Wil- 
liam Dye (d. l‘j67) at 
Westerliam, Kent. 


Tomlinson [The Prayer Book, Articles and Homilies, p. 122 seq.) 
argues that this was a "fraud rubric " inserted without authority, 
and utterly perverting the meaning of the proviso in the Act of 
Uniformity. This argument is dealt with in the bishop’s Report, p. 06. 

♦ Resolutions of isbi, " Item that there be used only but one 
apparel ; as the cope in the ministration of the Lord’s Supper." 
See Report, p. 68. 

•See Machyn’s Diary (Camden Soc. 42; London, 1848), p. 208, 
for St Bartholomew’s day, 1559 : All the roods, and Manes and 
Johns, and many other of the church goods, both copes, crosses, 
censers, altar cloths, rood cloths, books, banners, . . , with much 
other gear about London," were " burned with great wonder." 

• Yet later the cope seems to have been authoritatively pro- 
scribed with the rest. In the Acts of the Privy Council ( 1 578-1580), 
p. 208, is the following entry; " A letter to Sir Walter Ashton, 
Knight, Mr. Deane of Lichefield, etc. . . . touching certaine copes, 
vestments, tunicles and such other Popish© stuffe informed by 
letter from the Dean of Lichefield to be within the cathedral churche 
of Lichefield; they ... are required to assemble themselves 
together in the towne of Lichefield and to cause the said Popishe 
stuffe to be sought out and brought before them, and thereupon to 
deface the same . . . and to see the same efiectuallie done, and 
thereof to advertise their Lordships." 
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rubric of 1559, had no idea of legalizing any vestments other 
than those in customary use under the Advertisements, and the 
canons (cf. Report of sub-committee of Convocation, pp. 48, 49). 
The law, then, is perfectly clear, so far as two decisions of 
the highest court m the realm can make it so. But apart 
from the fact that the authority of the Privy Council, as not 
being a “spiritual” court, is denied by many of the clergy, 
no one claims that its decisions are irreversible in the light 
of fresh evidence. 

Thirty years after the Ridsdale judgment, the ritual confusion 
in the Church of England was worse than ever, and the old 
ideal expressed in the Acts of Uniformity had given place to a 
desire to sanctify with some sort of authority the parochial 
“ uses ” which had grown up. In this respect the dominant 
opinion in the Church, intent on compromise, seems to have 
been expressed in the Report presented in 1908 to the con- 
vocation of the province of Canterbury by the sub-committee 
of five bishops appointed to investigate the matter, namely, that 
under the Ornaments Rubric the vestments prescribed in the 
first Prayer Book of Edward VI. are permitted, if not enjoined. 
Even if this be so, the question arises, what vestments were 
prescribed in the Prayer Book of 1549 ? It has been commonly 
assumed, and the assumption has been translated into practice, 
that the rubrics of 1549 prescribed the use of all the old “ mass 
vestments.” This, however, is not the case. In the short 
rubric before the communion service the celebrating priest is 
directed to “put upon him ... a white alb plain with a 
vestment or cope,” while the assisting priests or deacons are 
to wear “ albs with tunicles.” In the additional explanatory 
notes at the end of the book, after directions as to the wearing 
of surplice and hood in quire, in cathedral and collegiate 
churches (they are not made obligatory elsewhere), bishops 
are directed to wear, besides the rochet, a surplice or alb, 
and a cope or vestment, with a pastoral staff borne either by 
themselves or their chaplains.' Thus the alternative use of 
cope or chasuble (vestment) is allowed at the celebration of 
Holy Communion— an obvious compromise j of the amice, 
girdle {cingulum), maniple and stole there is not a word,^ and 
the inference to be drawn is that these were now disused. The 
cingulum, indeed, which symbolized chastity (i.tf. celibacy), 
would naturally have been discarded now that the clergy were 
allowed to marry, while the stole had become intimately 
associated with the doctrine of holy orders elaborated by the 
medieval schoolmen and rejected by the Reformers (see 
Order. Holy). If this be so, the case is exactly parallel 
with that of the Lutheran Churches which, about the same 
time, had discarded all the “ mass vestments ” except the alb 
and chasuble. It becomes, then, a question whether the 
present-day practice of many of the clergy, ostensibly based on 
the rubric of 1549, is in fact covered by this. The revived 
use of the stole is the most curious problem involved; for 
this, originally due to a confusion of this vestment with the 

» There is no mention of mitre, gloves, dalmatic, tunicle, sandals 
and caligae, which were presumably discontinued. 

• It has been argued that the term “ vestment ” covers all these. 
The Report of 1908 (Appendix A, p, 109) says cautiously that the 
word may perhaps in some cases stand for the chasuble with the 
amice, stole and fanon, the alb being mentioned separately,*' but 
adds that “ very many of the instances commonly cited for this 
(e.g. those in Essays on Ceremonial, p. 246) are quite inconclusive, as 
* vestment ’ is often a convertible term with ' chasuble * ; and it 
does not seem to be at all conclusively established that ' vestment ' 
with ‘ alb * mentioned separately, and * cope ' given as an alterna- 
tive, in a document with the precision and directive force of a 
Rubric, means more than the actual chasuble." Father Braun 
{Die liturg Gewandung in der Englischen Staatskirche) endorses 
this opinion. He gives reasons for believing that in the Church of 
England, under the first Prayer Book, as in the Lutheran Churches, 
while chasuble and alb were retained, stole, maniple, amice and 
girdle were discontinued. With this the bishop of Exeter {Orna- 
ments Rubric, p. 30) would seem to agree, when he says that •* the 
customs of the present day do not fully accord with any reason- 
able interpretation of the rubric. The stole, now nearly universal, 
is only covered by the rubric if the word ' vestment * be taken 
to include it (a very dubious point), and then only at Holy Com- 
munion." 


traditional Anglican black scarf, has now become all but uni- 
versal among the clergy of all schools of thought (see Stole). 

The five bishops in their Report, tracing the various vestments 
to their origins, conclude that they are meaningless in them- 
selves, and therefore things indifferent. This appears gravely 
to misread history. The chasuble and the rest, whatever their 
origin, had become associated during the middle ages with 
certain doctrines the rejection of which at the Reformation 
was symbolized by their disuse.^ Their revival has proceeded 
pari passu with that of the doctrines with which they have 
long since become associated. With the truth or falsehood 
of these doctrines we are not here concerned ; but that the 
revived vestments are chiefly valued because of their doctrinal 
significance the clergy who use them would be the last to 
deny. Nor is the argument that they are a visible manifesta- 
tion of the continuity of the Church anything but a double- 
edged weapon ; for, as Father Braun pertinently asks, if these 
be their symbolism, of what was their disuse in the Church of 
England for nigh on 300 years a symbol ? ^ 

In 1910 the question of the “ permissive use of vestments,” 
in connexion with tlrnt of the revision of the Prayer Book 
generally, was still under discussion in the convocations of the 
two provinces. But there was little chance that any change 
in the rubric, even in the improbable event of its receiving 
the sanction of parliament, would produce any appreciable 
effect. It is often forgotten that “ extreme ” ritual is no 
longer an “ innovation ” in the English Church ; it has become 
the norm in a large number of parishes, and whole generations 
of Church people have grown up to whom it is the only 
familiar type of Christian worship. I'o attempt to “enforce 
the law ” (whatever the law may be) would, therefore, seriously 
wound the consciences of a large number of people who are 
quite unconscious of having broken it. Formally to legalize 
the minimum enjoined by the rubrics of 1549 would, on the 
other hand, offend the “ Protestant ” section of the Church, 
without reconciling those who would be content with nothing 
short of the Catholic maximum. 

Authorities. — All previous works on vestments have been 
largely superseded by Father Joseph Braun's Die liturgische Cc- 
wandung (Freiburg-im-Breisgau, 1907), a monument of careful and 
painstaking research, profusely illustrated. This contains a list of 
medieval writers on the subject, another of the inventories used by 
the author, and one of more modern works. W, B. Marriott’s 
Vestiarium Chrisiianum (1868), though it must now be read with 
caution, is still of much value, notably the second part, which 
gives texts (with translations) of passages bearing on the subject 
taken from early and medieval writers, with many interesting 
plates. Of other works may be mentioned Mgr. L. Duchesne’s 
Origines du ouUe chritien (Paris, 1903), and especially C. Rohault 
de Fleury’s La Messc (Paris, 1883-89). See also F. X. Kraus, 
Realencyklopddie der ohristlichen AltertUmer (Freiburg-i.-B., 1882, 
1886); Smith and Cheetham, Did. of Christian Antiquities (ed. 
1893) and The Catholic Encyclopaedia (New* York. 1907 onwards). 

For the vestment question in the Church of England see the 
Report of the sub-committee of Convocation on The Ornaments of the 
Church and its Ministers (1908) ; Hierurgia Anglicana, documents 
and extracts illustrative of the ceremonial of the Anglican Church 
after the Reformation, new ed. revised and enlarged by Vernon 
Stalev (1902-3); J. T. Tomlinson, The Prayer Book, Articles and 
Homilies (>897), a polemical work from the Protestant point of 
view, but scholarly and based on a mass of contemporary 
authorities to which references are given ; the bishop of Exeter, 
The Ornaments Rubric (London, 1901), a pamphlet. For the legal 
aspect of the question see G. J. Talbot, Modern Decisions on Ritual 
(London, 1894). (W. A. P.) 

* This is also the view taken by Father J. Braun, S.J.. in his 
paper on liturgical dress in the Church of England, contributed 
to Stimmen aus Maria-Laach (1910, Heft 7, Freiburg-im-Breisgau). 
In this he criticizes the bishops’ Report in a sympathetic spirit, but 
points out how intimately the symbolism of the vestments had 
become associated with the doctrine of the Sacrifice of the Mass, and 
how logical was the action of the Reformers in rejecting certain of 
these vestments. 

^ He sees in the revival of " vestments ** *' an energetic condemna- 
tion of the English Reformation." He adds that this is, of course, 
unintentional \aller dings ohne das sein zu wollen), A more intimate 
acquaintance with the language commonly used by many of the 
more extreme " Ritualists would have shown him that there has 
been, and is, no lack of such intention. 



VESTRIS, G. A. 

VnniB, OAnAKO AFPOLnO BALDASSARE (1719- 
1808), French ballet dancer^ was born in Florence and made 
his dibut at the Opera in 1748. By 1751 his success and his 
vanity had grown to such a point that he is reported to have 
said, ** There are but three great men in Europe— the king 
of ^ssia, Voltaire and L” He was an excellent mimic as 
well as dancer. From 1770 to 1776 he was master and com- 
poser of ballets, retiring, in favour of Noverre, with a pension. 
Two other pensions fell to him, when he gave up his positions 
of first dancer ^md of first dancer of court ballets, amounting 
in all to 9200 livres. Vestris married a dancer, Anna Heinel 
(1752-1808), of German origin, who had a wonderful success 
at the Opera. He reappeared at the age of sixty-one on the 
occasion of his grandson’s debut. By the dancer Mile. Allard, 
Vestris had a son, Marie Auguste Vestris Allard (1760-1842), 
also a ballet dancer, who surpassed his father, if possible, in 
both talent and vanity. His son, Auguste Armand Vestris 
(b. 1825), who took to the same profession, made his debut at the 
Opera in 1800, but left Paris for Italy and never reappeared in 
France. Gaetano’s brother, Angelo Vestris (1730-1809), married 
Marie Rose Gourgaud, the sister of the actor Dugazon {q.v.). 

VESTRIS, LUCIA ELIZABETH (1797-1856), English actress, 
was born in London in January 1797, the daughter of Gaetano 
Stefano Bartolozzi (1757-1821) and granddaughter of Fran- 
cesco Bartolozzi, the engraver. In 1813 she married Auguste 
Armand Vestris (see above), who deserted her four years 
later. With an agreeable contralto voice and a pleasing face 
and figure, Madame Vestris had made her first appearance in 
Italian opera in the title-role of Peter Winter’s II raito di 
Proserpina at the King’s Theatre in 1815. She had an im- 
mediate success in both London and Paris, where she played 
Camille to Talma’s Horace in Horace. Her first hit in English 
was at Drury Lane in James Cobb’s (1756-1818) Siege of Bel- 
grade (1820). She was particularly a favourite in ‘‘ breeches 
parts,” like Cherubino in the Marriage of Figaro, and in Don 
Giovanni, and with such introduced songs as ” Cherry Ripe,” 

” Meet me by moonlight alone,” ” I’ve been roaming,” etc. 
In 1831, having accumulated a fortune, she became lessee of 
the Olympic I'heatre, and began the presentation of a scries 
of burlesques and extravaganzas for which she made this 
house famous. She married Charles James Mathews in 1838, 
accompanying him to America and aiding him in his subsequent 
managerial ventures. Her last appearance (1854) was for his 
benefit in an adaptation of Madame de Girardin’s La Joiefait 
peur, called Sunshine through Clouds, and she died in London 
on the 8th of August 1856. Her musical accomplishments 
and education were not sufficient to distinguish her in grand 
opera, and in high comedy she was only moderately successful. 
But in plays like Loan of a Lover, Paul Pry, Naval Engagements, 
etc., she was delightfully arch and bewitching. 

VESTRY ( 0 . Fr. vestiaire, Lat. vestiarium, a wardrobe), a 
place or room adjoining a church, where the vestments of the 
minister are kept. Hence the name applied to an assembly 
of the parishioners, usually convened in the vestry, to transact 
the business of the parish. In populous parishes it obtains by 
custom in some, and by the ” Adoptive ” Vestries Act 1831 in 
others, to choose yearly a select number of parishioners, called 
a ” select vestry,” to manage the concerns of the parish. (See 
Parish.) 

VESnVIANITE, a rock -forming mineral of complex com- 
position. It is a basic calcium and aluminium silicate con- 
P- taining small amounts of iron, magnesium, water, 
fluorine, etc., and sometimes boron; the ap- 
" proximate formula is H2Cafl(Al,Fe)3Si50ig. It 
crystallizes in the tetragonal system, but often 
mama exhibits optical anomalies, and the optical sign 
varies from positive to negative. Well-devel- 
oped crystals are of frequent occurrence. They 
usually have the form of four- or eight-sided 
prisms terminated by the basal planes {c) and 
pyramid-planes (p in fig.); the prism-planes are vertically 
striated and the basal pkmes smooth and bright. Crystals are 
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transparent to translucent, vitreous in lustre and vary 
in colour from brown to ^een; a sky-blue variety, called 
cyprine, owes its colour to the presence of a trace of copper. 
The specific gravity is 3-4 and the hardness fij. The name 
vesuvianite was given by A. G. Werner in 1795, because fine 
crystals of the mineral are found at Vesuvius ; these arc brown in 
colour and occur in the ejected limestone blocks of Monte Somma. 
Several other names have been applied to this species, one of 
which, idocrase of R. J. Haiiy (1796), is now in common use. 

Vesuvianite is typically a mineral of contact-metamorphic origin, 
occurring most frequently in crystalline limestones at their contact 
with igneous rock-masses ; it also occurs in serpentine, chlorite- 
schist and gneiss, and is usually associated with garnet, diopside, 
wollastonite, &c. Localities which have yielded fine crystallized 
specimens are the Ala valley near Turin, Piedmont, Monte Somma 
(Vesuvius), Monzoni in the Fassa valley, Tirol, Achmatovsk near 
Zlatoust in the Urals, the River Wilui district near Lake Baikal in 
Siberia (“ wiluite ”), Christiansand in Norway. &c. When found in 
transparent crystals of a good green or brown colour it is occasionally 
cut as a gem-stone. A compact variety, closely resembling jade in 
appearance, has been used as an ornamental stone. (L. J. S.) 

VESUVIUS (also Vesevus in ancient poets), a volcano rising 
from the eastern margin of the Bay of Naples in Italy, about 
7 m. E.S.E. of Naples, in the midst of a region which has 
been densely populated by a civilized community for more than 
twenty-five centuries. Hence the mountain has served as a 
type for the general popular conception of a volcano, and its 
history has supplied a large part of the information on which 
geological theories of volcanic action have been based. The 
height of the mountain varies from time to time within limits 
of several hundred feet, according to the effects of successive 
eruptions, but averages about 4000 ft. above sea-level (in 
June 1900, 4275 ft., but after the eruption of 1906 considerably 
less). Vesuvius consists of two distinct portions. On the north- 
ern side a lofty semicircular cliff, reaching a height of 3714 ft., 
half encircles the present active cone, and descends in long 
slopes towards the plains below. 'This precipice, known as Monte 
Somma, forms the wall of an ancient prehistoric crater of vastly 
greater size than that of the present volcano. The continuation 
of the same wall round its southern half has been in great 
measure obliterated by the operations of the modern vent, which 
has built a younger cone upon it, and is gradually filling up the 
hollow of the prehistoric crater. At the time of its greatest 
dimensions the volcano was perhaps twice as high as it is now. 
By a colossal eruption, of which no historical record remains, 
the upper half of the cone was blown away. It was around this 
truncated cone that the early Greek settlers founded their little 
colonies. 

At the beginning of the Christian era, and for many previous 
centuries, no eruption had been known to take place from the 
mountain, and the volcanic nature of the locality was perhaps 
not even suspected by the inhabitants who planted their vine- 
yards along its fertile slopes, and built their numerous villages 
and towns around its base. The geographer Strabo, however, 
detected the probable volcanic origin of the cone and drew 
attention to its cindery and evidently fire-eaten rocks. From 
his account and other references in classical authors we gather 
that in the first century of the Christian era, and probably for 
hundreds of years before that time, the sides of the mountain 
were richly cultivated, as they are still, the vineyards being of 
extraordinary fertility. The wine they produce is known as 
Lacrimae Christi. But towards the top the upward growth of 
vegetation had not concealed the loose ashes which still remained 
as evidence of the volcanic nature of the place. On this barren 
summit lay a wide flat depression, surrounded with rugged 
walls of rock, which were festooned with wild vines. The present 
crater-wall of Monte Somma is doubtless a relic of that time. It 
was in this lofty rock-girt hollow that the gladiator Spartacus 
was besieged by the praetor Claudius Fulcher ; he escaped by 
twisting ropes of vine branches and descending through un- 
guarded fissures in the crater-rim. A painting found in Pompeii 
in 1879 represents Vesuvius before the eruption (Notizie degli 
scavi, 1880, pi. vii.). 

After centuries of quiescence the volcanic energy began again 
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to manifest itself in a succession of earthquakes^ which spread 
alarm through Campania. For some sixteen years after 63 
these convulsions continued, doing much damage to the sur- 
rounding towns. At Pompeii, for example, among other de- 
vastation, the temple of Isis was shaken into ruins, and, as an 
inscription records, it was rebuilt from the foundations by the 
munificence of a private citizen. On the 24th of August 79 
the earthquakes, which had been growing more violent, culmi- 
nated in a tremendous explosion of Vesuvius, A contemporary 
account of this event has been preserved in two letters of the 
younger Pliny to the historian Tacitus. He was staying at 
Misenum with his uncle, the elder Pliny, who was in command 
of the fleet. The latter set out on the afternoon of the 24th to 
attempt to rescue people at Herculaneum, but came too late, and 
went to Stabiae, where he spent the night, and died the following 
morning, suffocated by the poisonous fumes which were ex- 
haled from the earth. This eruption was attended with great 
destruction of life and property. Three towns are known to 
have been destroyed — Herculaneum at the western base of the 
volcano, Pompeii on the south-east side, and Stabiae, still farther 
south, on the site of the modern Castellamare. There is no evi- 
dence that any lava was emitted during this eruption. But the 
abundant steam given off by the volcano seems to have con- 
densed into copious rain, which, mixing with the light volcanic 
dust and ash, gave rise to torrents of pasty mud, that flowed 
down the slopes and overwhelmed houses and villages. Hercu- 
laneum is believed to have been destroyed by these “water 
lavas,“ and there is reason to suppose that similar materials 
filled the cellars and lower parts of Pompeii. Comparing the 
statements of Pliny with the facts still observable in the district, 
we perceive that this first recorded eruption of Vesuvius belongs 
to that phase of volcanic action known as the paroxysmal^ when, 
after a longer or shorter period of comparative tranquillity, a 
volcano rapidly resumes its energy and the partially filled-up 
crater is cleared out by a succession of tremendous explosions. 

For nearly fifteen hundred years after the catastrophe of 79 
Vesuvius remained in a condition of less activity. Occasional 
eruptions are mentioned, in a.u. 203, 472 and 685, and nine in 
the middle ages down to 1500. None, however, was of equal im- 
portance with the first, and their details are given vaguely by 
the authors who allude to them. By the end of the isth century 
the mountain had resumed much the same general aspect as it 
presented before the eruption described by Pliny. Its crater- 
walls, some 5 m. in circumference, were king with trees and 
brushwood, and at their base stretched a wide grassy plain, where 
cattle grazed and the wild boar lurked in the thickets. The 
central tract was a lower plain, covered with loose ashes and 
marked by a few pools of hot and saline water. At length, 
after a series of earthquakes lasting for six months and gradu- 
ally increasing in violence, the volcano burst into renewed 
paroxysmal activity on the i6th of December 1631. Vast 


clouds of dust and stones, blown out of the crato and funnel of 
the volcano, were hurled into the air and carried for hundreds 
of miles, the finer particles falling to the earth even in the Adri- 
atic and at Constantinople. The clouds of steam condensed 
into copious torrents, which, mingling with the fine ashes, pro- 
duced muddy streams that swept far and wide over the plains, 
reaching even to the foot of the Apennines. Issuing from the 
flanks of the mountain, several streams of lava flowed down 
towards the west and south, and reached the sea at twelve or 
thirteen different points. Though the inhabitants had been 
warned by the earlier convulsions of the mountain, so swiftly 
did destruction come upon them that 18,000 are said to have 
lost their lives. 

Since this great convulsion, which emptied the crater, Vesuvius 
has never again relapsed into a condition of total quiescence. 
At intervals, varying from a few weeks or months to a few years, 
it has broken out into eruption, sometimes emitting only steam, 
dust and scoriae, but frequently also streams of lava. The 
years 1766-67, 1779, 1794, 1822, 1872 and 1906 were marked by 
special activity. The last completely altered the aspect of the 
cone, considerably reducing its height. 

The modern cone of the mountain has been built up by suc- 
cessive discharges of lava and fragmentary materials round a 
vent of eruption, which lies a little south of the centre of the 
prehistoric crater. The southern segment of the ancient cone, 
answering to the semicircular wall of Somma on the north side, 
has been almost concealed,but is still traceable among theyounger 
accumulations. The numerous deep ravines which indented the 
sides of the prehistoric volcano, and still form a marked feature 
on the outer slopes of Somma, have on the south side served 
as channels to guide the currents of lava from the younger 
cone. But they are gradually being filled up there and will 
ultimately disappear under the sheets of molten rock that from 
time to time rush into them from above. On one of the rid|[es 
between these radiating valleys an observatory for watching 
the progress of the volcano was established by the Neapolitan 
government, and is still supported as a national institution. A 
continuous record of each pliase in the volcanic changes has 
been taken, and some progress has been made in the study of 
the phenomena of Vesuvius, and in prognosticating the occur- 
rence and probable intensity of eruptions. The foot of the cone 
is reached from Naples by electric railway, and thence a wire- 
rope railway (opened in 1880) carries visitors to within 150 yds. 
of the mouth of the crater. 

See John Phillips, Vesuvius (1869) ; Pompei c la Pepona Sottor- 
rata dal Vesuvio nelV Anno 79 (Naples, 1879); L. Palmieri, Vesuvio 
e la sua Storia (Milan, 1880) ; H. J. Johnstone-Lavis, ** The Geology 
of Monte Somma and Vesuvius" (1884), in Quart Journ. Geol. 
Soc. vol. xl. p. 85 ; J[. L. Lobley, Mount Vesuvius (London, 1889) ; 
F. Furchheim, Bibliografia del Vesuvio (Naples, 1897); T, McK. 
Hughes, " Herculaneum," in Proc. Camh, Antiq, Soc, No. xlviii. 
p. 25 (Cambridge, 1908). (A. Ge. ; T. As.) 
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